Bl

IDENTIFICATION

HODOCT CODE:  AC T9S0A-MC
LRODUCT NAME  CZUDIAO UDASOA/XDASOQ DRIVE EXERCISER
oRODUCT DATE:  7-0CT-1964
MAINTAINER:  ROGER OAKEY
AUTHOR ; JOMN MERTZ

THE INFORMATION IN TMIS DOCUMENT IS SUBJECT TO OHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENY 8Y DIGITAL
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES NO
RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT.

MO RESPONSIBILITY IS ASSUMED FOR THE USE OR RELIABILITY OF
SOF TWARE ON EQUIPMENT THAT IS MOT SUPPLIED B8Y ODIGITAL OR ITS
AFFILIATED COMPANIES.

COPYRIGHT (C) 1964 8Y DIGITAL EQUIPHMENT CORPORATION

THE FOLLOWING ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION:

DEC DIBOL RSX

DEC/OMS EduSystem UNIBUS
DECnet IAS VAX
DECsystem-10 MASSBUS s
DECSYSTEM-20 POP vt

DECUS POT Digitel Logo

DECwr i ter RSTS

SEQ 0001




SvC."MLB SOURCE FILt

(7 1 S¥

.REM 8

Cl

MACRO v05.010 Sunday 07 Oct-84 20:58 Pege 2

TABLE OF CONTENTS
GENERAL INFORMATION . . . . . . . .
PROGRAM ABSTRACT . . . . . . . . .
SYSTEM REQUIREMENTS . . . . . . .
OPERATING INSTRUCTIONS . . . . . . .

QUICK START-UP PROCEDURE . . . . .
ERROR INFORMATION . . . . . . . . .

SPECIFIC ERROR MESSAGES . . . . .

[V X7 X7 RV R VRV UL VE VLV VL VY X

NN O YOV BWN-=ON-O
e

(7]

-y

§

exmptmeoxum D

-------

. . .

HOST PROGRAM ERROR MESSAGES (00001 To 00999) . .

SEC 000




DI

C2UDIAQ UDASO-A/KDASO @ DRIVE € MACRO vO05.01b Sundey 07 Oct-84 20:58 Pege S

USER DOCUMENTAYION

POP-11 UDASO-A/KDASO-Q Orive Exerciser User Guide Page 2

WU W W uuuyﬂuuuuuuu W WU W W W K W I W W

ST ST YT OO VYXT VR VY YT VIR Y ST VY VY YT SE VT VY YT ¥F VR YT VI VY 1 VY VY VR VENK VIR VIRE VY PR VT VIR ¥Y VI VI 1 9

WWWW WUIW WKW uuuuuuuyuuu NN NNNNVNE® e ps po PPt poaps s o u-;-

OO N Ve W N

VI N

ot po psr— OB NS NN
AL N ©

N\ po oo po
[« -1 R}

00002 - TWO UNITS SELECT SAME DR.VE ., . . . . . 19
00003 MORE THAN 4 DRIVES SELECTED ON THIS
CONTROLLER . . . . . . . . . . v v o v o 0 v o W

0GO06 - TABLE TNCONSISTANCY ERROR . . . . . . .
00014 - CONTROLLER IS NOT SUPPORTED 87 OIAGMOSTIC
00030 - FATAL ERROR REPORTED BY CONTROLLER . . . 21
00031 - NO INTERRUPT RECEIVED FROM DM PROGRAM FOR

SMINUTES . . . . v v v v v e o o o o s o s o s 23
00032 - UNKNOWN REQUEST RECEIVED FROM DM PROGRAM 23
00033 - RESPONSE PACKET FROM CONTROLLER DOES NOT

CONTAIN EXPECTED DATA . . . . . . . . . . . .. 24
oogg-wmmrmonnoum
.................... 4
0003¢ - NO INTERRUPT RECEIVED FROM CONTROLLER FOR
S0 SECONDS . . . . . . v v v v o o v s s o o o &
00038 - MEMORY ERROR TRYING TO READ CONTROLLER
REGISTERS . RN 25
00040 - FATAL CONTROLLER ERROR . . . . . . . . . 25
OM PROGRAM INFORMATIONAL MESSAGES . . . . . . . 26
ECC CORRECTABLE DATA . . . . . . . ... .. .. 26
INITIAL WRITE COMPLETE . . . . . . .. ... .. 26
READ ONLY DRIVE, INITIAL WRITE WILL NOT BE
PERFORMED . . . . . . . ¢ o v v v o o s o o o 26
THE AREA BEING TESTED MAS N BYTES/SECTOR . . 27
DEVICE FATAL WILL CAUSE THE FOLLOWING ORIVES 70
BEDROPPED . . . . . . v ¢ v v v o o o o s o o & 27
OM PROGRAM ERROR MESSAGES (0‘000 T0 04999) . 28
4001 - ATTN ASSERTED DURING SEEx . . . . . . . . 23
4002 - ATTN ASSERTED UEIPECTEG.Y ....... 28
4003 - SEEX DIDO NOT COMPLETE . . . . . . . . .. 28
4004 - RCT AREA TED . . ... ...... 29
4005 - HEADER NOT FOUND DURING MRITE . . . . . . 29
4006 - SELECT TRACK AND MRITE NOT SENT . . . . . 30
4007 - ECC OETECTED ERROR . . . . . . . . . . . 30
4008 - ECC DETECTED ERROR, BUT CORRECTION FAILED 30
4009 - ECC CORRECTIONS EXCEED TMERSHOL 31

0

%- ECC CORRECTION SUCCEEDED, BUT EDC DETECTS 31
4011 - RZAD DID NOT SUCCEED ON ANY RECOVERY LEVEL 32
4052 - DATA COMPARISON FAILED . . . . . . . . . 32
4013 - DRIVE NOT ONLINE TO CONTRULLER, AND NOT

SPINABLE . . . . . . . . o v v v e e e e e e 33
4014 - UNABLE TO COMPLETE SEEX -- TRIED 3 TIMES 34
4015 - SEEK REQUIRED N RETRIES BEFORE COMPLETING 34
‘sg%t‘p- ERRORS DURING DRIVE INITIALIZATION AND -
4017 - NO VALID STATE FROMORIVE . . . . . . . . 34
4018 - ATTEMPT TO WRITE ON WRITE PROTECTED DRIVE 35
4019 - HEADER NOT FOUND DURING READ . . . . . . 36
4020 - SELECT TRACK AND READ LEVEL 1 CMD NOT SENT 36




El

CZUDIAO UDASO-A/KDASO-@ DRI.c E MACRO V0S.0lo Sundey O7 Oct-84 20:58 Page 4

USER DOCUMENTATION

POP-11 UDASO-A/KDASO-Q Orive Exerciser User Guide

AU WUHUW WHLWW W W W W W W U NI LI LI W
» . . - * . . - . . . L[] . .

bb@ b@ @@@@ @ MRV DN R

MR MR NN

.3.
.3.

w
N
™

5 ggupnpaey yRuRNy

21
22

&5

Pege 3
4021 - DRIVE NOT FORMATTED IN S12 BYTE MODE . 37
4021 - DRIVE NOT FORMATTED IN Si2 OR S76 BYTE 3
MODE . . . . . . L i e e e e e e e e e e 7
4022 - COLD NOT READ FCT BLOCKX ZERO . . . . , . 37
4023 - UNABLE TO CONTINUE TESTING . . . . . . . 38
4024 - EDC DETECTED ERROR BUT ECC OID NOT . . . 39
4025 - WRITE ATTEMPTED MAXIMUM TIMES . ., . . . . 39
4026 - READ ATTEMPTED MAXIMUM TIMES . . . . . . 39
4028 - BOTH READ ONLY <AND> WRITE ONLY BITS SET 40
4029 - HEADER NOT FOUND DURING ERROR LEVEL
RECOVERY . . . . . . . v v v v o v v v v o u o 40
4030 - ERROR DETECTED AFTER DRIVE WAS SPUN DOWMN 40
4034 - SERDES OVERRUN ERROR DURING READ . . 41
4035 - DATA OR STATE CLOCK TIMEOUT DURING READ . 41
4036 - DATA SYNC TIMEOUT DURING READ . . . . . . 42
4037 - R/M RDY DROPPED BEFORE/DURING READ 42
4038 - RCVR RDY OEFORE/DURING READ 42
4040 - ALL COPIES OF RCY READ MITH ERROR 43
4041 - COLD NOT FIND ACEMENT . ., . . . .. 43
4042 - TIMEOUT WAITING FOR SECTOR OR INDEX PWL.SE 44
%E- SEEX OR HEAD SELECT ERROR DETECTED ODURING
..................... 44
E‘O‘g - SEEX OR HEAD SELECT ERROR DETECTED ODURING
..................... 44
4047 - DATA OR STATE CLOCX TDGWT DURING WRITE 45
4048 - R/M ROY DROPPED BEFORE/DURING WRITE . . . 45
4049 - RCVR RDY DROPPED BEFORE/DURING WRITE 46
4050 - BEGIN/END SET STARTING BLOCK NUMBER
GREATER THAN ENDING BLOCK MUMBER . . . . . . . . 46
4051 - THE BEGIN/END SETS OVERLAP . . . . . . . 46
4052 - BEGIN/END SET ENDING BLOCK NUMBER EXCEEDS
MAXTIMUIM . . . . L 0 i v e e e e e e e e e e e 47
4033 - OUPLICATEBAD BLOCXS ., . . . . . . . . . 47
4054 - 8L NURBER EXCEED 47
4055 - STARTING CYLINDER GREATER THAN ENDING
CYLINDER . . . . . . ¢ v v v 6o 6 ¢ o o o o o o 48
m-mmsemxu SEEKS CANNOT BE
MIXED WITHIN A UNIT ., . . ., . . .. ... ... 48
4057 - OVERFLOW WHEN CALCULATING THE L/08N rnon
THE GIVEN CYLINDER . . . . . . . . . « . . . . 48
4058 - TRACK EXCEEDS MAXIMUM FOR DEVICE 49
4058 - GROUP EXCEEDS MAXIMUM FOR DEVICE . . . . 49
4059 - TWO IDENTICAL TRACKS . . . . . . . . .. 49
4059 - TWO TOENTICAL GROUPS . . . . . . . . . . 49
4062 - DBN COMPUTED FROM END CYLINDER GIVEN
EXCEEDS MAXIMUM DBN NUMBER . . . . . . . . . . . 50
4063 - REAL TIME STATE RECEIVE ERROR DURING WRITE S0
4064 - REAL TIME STATE RECEIVE ERROR DURING READ 51
4068 - UNKNOWN ERROR CODE DURING WRITE . . . . . S1
4069 - UNKNOWN ERROR CODE DURING READ . . . . . Se
4070 - TIMEOUT OF SEND . . . . . . . . . « . . . Se
4071 - TIMEQOUY OF RECEIVE . . . . . . . . . . . 52
4072 - FIRST WORD RECEIVED WAS NOT START FRAME . S3

SEC 0004




Fl

CZUDIAO UDASO-A/XDASO-Q DRIVE € MACRO v05.01b Sunday O7 Oct-84 20:58 Page 5

USER DOCUMENTATION

OB ERIARRRLIRARLAILKN W WHWWW

POP 11 UCASO-A/KDASO-Q Drive Exerciser User Guide Page 4
3.64 4073 FRAMING ERROR ON LEVEL O RECEIVE . . ., . 53
3.65 4074 - CHECKXSUM ERROR ON LEVEL O RECEIVE . . . 54
3.66 4075 - BUFFER SIZE SMALLER THAN LEVEL 2 RESPONSE 54
3.67 4076 - RESPONSE OF LEVEL 2 CMD NOT AS EXPECTED . 5S4
3.68 4077 - DRIVE NEVER DEASSERTED RECEIVER READY

AFTER LEVEL 2 SEND . . . . . . . . . . « v .« ..
3.69 4078 - UNKNOWN ERROR CODE RETURNED FROM LEVEL 2
RECEIVE . . . . v v v v v v o v v e e e e e 55
4 SPECIAL DEVICE FATAL (05000) . . . . . . ... 57
OM PROGRAM RETRY AND RECOVERY METMODS . . . . . . 59
ECCERRORS . . . . . . . . . . . . . ... S9
EDC ERRORS . . . . . . v v v v v v v e v e e w 59
SOI LEVEL 2 AND ASYNCHRONOUS ERRORS . . . . . . 60
1 PACKET ACKNOMLEOGE FAILWRE . . . . . . . . . . . 60
2 LEVEL 2 COMMAND ERROR RESPONSES . . . . . . .. 61
2.1 *DE~BIT SET . . . . . . . .. ... 62
2.2 "PE"OR "RE” BIT SET . . . . . . .. .. .. .. 62
.3 RECEIPT OF AN ERRONEOUS DRIVE RESPONSE . . . . . 63
.4 SEEX COMPLETE TIMEOUT . . . . . . . .. . ... 64
.5 YNCHRONOUS ORIVE ERRORS . . . . . . . . . . . 65
S.1 ORIVE IVOERRORS . . . . . . . . ¢ v o« s o« « .. 66
6 HEADER NOT FOUND (MEADER COMPARE ERROR) . . . 66
.7 SEEK OR HEAD SELECT ERROR (POSITIONER ERROR) . . 67
8 DATA SYNC TIMEQUT ERROR . . . . . . . . . . . . 68
9 DATA OR STATE CLOCK TIMEOUT (LOSS OF DRIVE CLOCK)
g.! .SE'CEIVER READY FAILURe (Loes Of Drive Receiver
10 READ/WMRITE READY OROPPED (LOSS OF DRIVE
READ/WRITE READY) OR SERDES . . . . . . . . . . 70
DEC STANDARD 166 EXCERPTS . . . . . . . . . . .. 11
The Replecement And Ceching Tables . . . . . . . 71
mphmnmtkuCummohbthmn ...... 71
FCT STRCTURE . . . . . . . . . . . v v v v .. 73
FCT SECTOR O CONTENTS . . . . . . . . . .. .. 75
PERF AND SS REPORTS . . . . . . . .. 77
TEST SUMMARIES . . . . . . . . « v v v v v v v v 78
TEST 1 - DISK DRIVE EXERCISER . . . . . . . . 78

e LAl VAV IV RV LV, B 3

~0O0PUNMO W

SEQ 0005




Gl

CZUDIAG UDASO-A/KDASO-Q DRIVE € MACRO v05.01b Sundey 07-Oct-84 20:58 Pege 6

USEP DOCUMENTATION

POP-11 UDASO-A/KDAZS-Q Orive Exerciser User Suide Pege S

1.0 GENERAL INFORMATION
1.1 PROGRAM ABSTRACT

This diegnostic program is provided for testing the UDAS0-A or KDASO-Q
Disk Controller and the aesocisted disk drives. There is one test
within this diegnostic:

Test # 1 - Disk Exer—iser. Exercises the disk drives in 8 menne~
similer to normel operating systems. This test should be
ueed to gain confidence in the reliability of the diek

drive.
This progrem is desi to handle ell future disk drivie ihet ere
stteched to the -A or KDASO-Q without modifying or rerelessing

the program. Thie is possible because the disk drives sre programmed
to tell this disgnostic about all their characteristice that meke them
di{hmt from other drives, such ss number of cylinders. sectors per
cylinder, etc.

If this progrem is run on a systes that does not osupport memory
t, the program is limited to testing one controller and one
drive at & time.

The Tollowming POP-11 disgnostic progrems sre also provided for tne
UDASO-A or KDASO-Q disk subsystem:

CZUDHAO - UDASO-A/KDASO-Q Besic Subsystem Disgnostic.
CZUDKAO - UDASO-A/XDAS0-Q Formatter.

This diagnostic has been written for use with the Disgnostic Runtime
Services Software (Supervisor). Theee services provide the interface
to the operstor and to the ooftware environment, For @ complete
description of the Runtime Services, refer to the XXDP: User’'s Menusl.
There io o brief description of the Runtime Services in section 2 of
this document.

This disgnostic can isolate meny controller faultes to either the
processor module or the SDI wmodule of the controller. ihenever a
controller fault is detected and the fault cen be isoleted to one of
the two controller modules, that module should be replaced.

SEQ 0006
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SEQ 0007

1.2 SYSTEM REQUIREIENTS

This progres wes designed using the POP 11 Diagnostic Runtime Services
revision C. Run tims environments ere determined by the Runtime
Services and may change ae new versions of the Services sre developed.
This progrem requires the following:

POP-11 Unidus processor

28K words of memory (minimum)

Conesole termingl

XXDP+ loed medis mt.imthi- program

One or more UDASO-A or - oubsystems. The subsystem controller
must be st the latest hardwere end microcode revision level.

Line clock - either Typse L or P

The line clock is used for all timed loops in the progrem. If 8 clock
exists on the system it should be enabled 80 it cen interrupt the
processor. The disgnostic will run on @ system with no clock or with
the clock disabled, but will heng whenever an event for which the
p om is waiting does not happen (i.e.. @ time-out error messsge
-il! not result).

The XXDP+ system device does not need to remein on-line during the
execution of this diagnostic.
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2.0 OPERATING INSTRUCTIONS

This section contains 8 brief description of the Runtime Services.
For detailed information, refer to the XXDP: User's Manual (CHQUS),

2.1 COMMANDS

There sre eleven legel commands for the Disgnostic Runtime Services

(Supervisor).

This section lists the commands snd gives @ very brief

description of them. The XXDP+ User's Manual hes more details.

PRINT
OISPLAY
FLAGS
ZFLAGS

EFFECT

Stert the diagnostic from an initial stete
Start the disgnoetic without initislizi
Continue at test that wee interrupted (efter tC)
Continue from an error halt

Return to XXDP+ Monitor (XXDP+ OPERATION OMLY!)
Activete a unit for testing (ell units ere
considered to be active at stert time
Deesct:vate @ unit

Print statisticel informetion (eee section 4.0)
Type a list of all device information

T{po the state of ell fl (oee section 2.3)
Cleer all flags (eee section 2.3)

A commend cen be recognized by the first three characters. So you
may, for example, type “STA” instead of “START”,

SEQ 0D0OR
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2.2 SWITCHES

There are oeveral switches which are used to modify supervisor
operation. These switches are appended to the legel commends. All of
the legel switches sre tabulated below with a brief description of
each. In the Ccd:.~riptions below, a decimal number is designated by

SWITCH EFFECT
/TESTS:LISY Execute only those tests epecified in

the list. List is @ stri of test

nusbers, for example - /TESTS:1:5:7-10,

This list will couse tests 1,5,7,8,9,10 to

be run. Al]l other tests will not be run.
/PASS : 0DC0D Execute DDDDD peeses (DDUOD = 1 to 64000)
/FLAGS :FLGS Set specified floge. Flege ere described

in section 2.3,
/€0P : 00000 Report end of pess nm sfter every

onl.{. ( e 1 to 64000)

ZUNITS:LIST TESY/&W only those unite specified

in the list. List exemple - /UNITS:0:5:10-12

uvee units 0,5,10,11,12 (unit numbers = 0-63).

Exemple of switch usege:
START/TESTYS:1-5/PASS:1000/E0P: 100

The effect of this commend will be: 1) tests 1 through 5 will be
executed., 2) eall units will tested 1000 times end 3) the end of pass
messages will be printed after each 100 passes only. A switch cen be
rec ized by the first three charecters. You may, for exemple, type
“/TES:1-5”" instesd of "/TESTS:1-5".

Below is o table that specifies which switches can be used by eoch
command .

TESTS  PASS FLAGS EOP UNITS

START X X X X X
RESTART X X X X X
CONT INUE X X X

PROCEED X

OROP X
ADD X
PRINT

DISPLAY X
FLAGS

ZFLAGS

SEQ 0009
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S€Q 0010

2.3 FLAGS

Flegs are used to set up certain operational parsmeters such as
looping on error. All flags are cleared at stertup snd remain cleared
until explicitly set uoing“thc flege switch. Flage sre elso clesred
after & START or RESTART commend unless set uoin’ the flag switch,
The ZFLAGS commend may 8lso be used to clesr oll legs. With the
exception of the START, the RESTART and ZFLAGS commands, no cosmmands
affect the state of the flage; they remain set or cleared as
specified by the last flag switch.

FLAG EFFECT

HOE Helt on error - control is returned to
runtime services commend mode

LOE Loop on error

IER» Irhibit ell error reports

IBE« Inhibit all error reports except

first level (firet level conteins
error type, nusber, PC, test and unit)

IXEs Inhibit extended error reports (those
called by PRINTX macro's)

PRI Direct messages to line printer

PNT Print test number as test executes

80E "BELL” on error

UAM Unsttended mode (no menual intervention)

ISR Inhibit statisticel reports

IOV Inhibit progrem dropping of units

LOT Loop on test

sError messeges are described in section 3.1

See the XXDP+ User’'s Marual for more details on flege. You may
specify more then one fleg with the FLAG switch. For example, to
ceuse the program to loop on error, inhibit error reports end type a
"BELL” on error, you may use the following string:

/FLAGS:LOE : IER:BOE
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2.4 HAROWARE QUESTIONS

When a disgnostic is STARTed, the Runtime Services will prompt the
user for hardwere informet ion by typing “CHANGE HW (L) 2" . uhen you
snewer this question with 8 "Y", the Runtime Services will esk for thc
number of units (in decimel). You will then be asked the following
questions for esch urit. UWhen you snswer thig question with an "N"
the Runtime Services will use the snswers built into the prognn
the SETUP utility (see chapter 6 of the XXDP+ User's Manusl)

heve never run the SETUP utility on this progrem file, the auuu
values listed below (juet before the question merk) will be used.

CSR ADDRESS OF CONTROLLER (0) 172150 ?
Answer with the CSR sddress of one controller as addressed by the
processor with memory mmnt turned off (i.e., an even 16-bit
address in the range of 1 to 177774).

ORIVE ¢ (D) 0 ?

Angswer with the drive number of the drive vou wish to test. This
is the number which sppears on the "unit plug” on the front of

the disk drive. A maximum of four disk drives "oy be
{nt«; on one controller et e time (controller conhguutaon
imt

EXERCISE ON CUSTOMER DATA AREA (L) N ?

Answer "N” to have this test run on the diagnostic ares of the
disk. Answer "Y” to run on the customer dete sres. A “Y" answer
will destroy eny customer deta that mey be on the disk. A
warning messsge will be printed before testing beging if this
question is snswered “Y*,

CUSTOMER DATA WILL BE DESTROYED ON:
UNIT CONTROLLER AT DRIVE

xXx X XX XXX

Unless the disgnostic is being run in unattended mode (i.e.,
§TﬁT/FLAG:UM command), 8 confirmation will also be required as
Ollows:

ARE YOU SURE CUSTOMER OATA CAN BE DESTROYED (L) ?
If the above question is answered "N”, the entire diagnostic will

stop and the Runtime Services prompt will be displayed. No
default answer is provided for this guestion.

SEQ 0011
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2.5 SOFTMARE QUESTIONS

After you have answered the hardwsre questions or after & RESTART or
CONTINUE commend, the Runtime Services will esk for eoftwere
parameters. You will be prompted by “CHANGE SW (L) 7" If you wish to
change m; peramseters, answer by typing “Y". The software questions
and the defsult veluss ere described in the next paragraphs.

ENTER HANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS (L) N ?

This test hes s manual intervention mode which nllows edditionsl
perameters to be input to alter the normal testing of a disk
drive. This question should normally be answered "N* when this
diegnostic is first run. Then, depending on the errors detected.
it may be desirable to change this answer to “Y* end elter the
testing to further isolete the problem. I1f this question is
answered "Y", and the UMM (unattended mode operation) flag is
set, the test will print a werning message that the mode cannot
be entered ond will proceed es if answered “N”, See the
description of the individual tests in section S5 for more
information.

ERROR LIMIT (D) 32 ?

Enter the number of hard errors allowed tefore s drive is dropped
from exercise. A rnumber in the range of 1 to 65535 will be
accepted.

READ TRANSFER LIMIT IN MEGABYTES - O FOR NO LIMIT (D) O ?

When the specified number of bytes have been read from s drive,
the drive will be dropped from testing. then all drives are
dropped, an end of pees will be indicated and the selected tests
will be run agein. This is the method used to determine how long
this test is to run. Answer with 8 zero to prevent test from
ending. The only other wey this test cen end is to have all
drives dropped beceuse the error limit on each is exceeded. of
co\.n-ooi c:ht operstor cen eslweys stop the test by typing o
control -C.

SUPPRESS PRINTING SOFT ERRORS (L) Y?

When the test needs to perform retries, soft error reports will
be printed to give as much information es possible. These
actions ere considered norsel operstion end asre not error
conditions until the retries fail. HWhen the test is being run
only to see how relisble the drive performs, this question should
be oenswered "Y" g0 they are not confused with hard errors. The
nusber of these soft errors is slweys reported in the statistical
report. Answer "N” to see sll the soft error reports.

DO INITIAL WRITE ON START (L) Y ?

SEQ 0012




N.

CZUDIAO UDASO-A/KDASO-Q DRIVE € MACRO V05.01b Sundey 07-Oct-84 20:58 Pege 13

USER DOCUMENTATION

PDP 11 UDASO-A/KDAS0-Q Drive Exerciser User Guide Page 12

If this test is to do data compares, the drive will need to be
written with dats patterns resdable by the progrem. If the
diagnostic area is selected for tasting, the initial write is
always performed (regerdlesn of how this guestion is snewered).
If the customer date srea is selected for testing, the initial
write will be performed when ALL of the following are true:

1. This question is answered "Y",

2. This is the first time test #4 is being run after o
START commend.

3. The disk is write enabled.

Angwer i this question “N” when tenting on the customer desta
sres will normelly result in date comparison errors if the disk
was not previously written by this diegnostic or the formetter.
Note that write checks sasre not performed during the initisl
write.

ENABLE ERROR LOG (L) N ?

A “Y" snswer will ceuse arror messages to be stored in a log
buffe~-. Once the log buffer is full, edditional error
information is lost. The contents of the log buffer will be
printed when the test is stopped and e statistical repcrt
requested. This log festure is intended to allow the Digitsal
Disgnosis Center (DDC) to start this test then hang up from the
system and let it run for some period of time. DDC cen call the
system back later, type control-C, then CONT and see the errors
thet have occurred (up to the limit of the log buffer). A
message will be printed to indicate no errors have occurred if
the log buffer is empty. This test will not be eallowed to end
while the error log is enabled until the error log is printed.
The log buffer will hold 16 error messeges. Using the log buffer
will decrease the number of units that can be simultaneously
tested.

SEQ 0013
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SEQ 0014

2.6 EXTENDED P-TABLE DIALOGUE

When you anewer the herdware guestions, you ere building entries in o
teble thet deecribes the devices under test. The simplest wey to
build this table is to snsmer oll questions for each unit to be
tested. If you ere testing sultiple drives on the same controller,
this becomes tedious since most of the enewers ere repetitious.

To illustrate & more efficiont method, muppose you ere testing o
UDASO-A with 4 dgisk drives stteched to it. These units sre numbered O
through 5. There is one herdwere psrameter that cen v;;s -nonY units,
the drive number. This drive nuasber asy be 0 through . Below is @
sisple wey to build o teble for one UDASO-A with four units.

# UNITS (D) 2 4<CR>

UNIT O

UNIBUS ADDRESS OF CONTROLLER (0) 172150 ? <CR»
ORIVE ¢ (D) 0 ? O<CR>

EXERCISE ON CUSTOMER DATA AREA (L) N ? <«CR>

UNIT 1

UNIBUS ADDRESS OF CONTROLLER (0) 172150 ? <CR>
ODRIVE ¢ (D) 0 2 1<CR>

EXERCISE ON CUSTOMER DATA AREA (L) N ? <«CR>

UNIT 2

UNIBUS ADDRESS OF CONTROLLER (0} 172150 ? <«CR>
ORIVE ¢ (D) 1 ? 2«CR>

EXERCISE ON CUSTOMER DATA AREA (L) N ? <«CR>

UNIT 3

UNIBUS ADDRESS OF CONTROLLER (0) 172150 ? <«CR>
ORIVE ¢ (D) 2 7 3<CR>

EXERCISE ON CUSTOMER DATA AREA (L) N ? <CR>

As you con see froma the sbove example, the herdwere peremesters do not
very significantly from unit to unit. The procedure shown is not very
efficient. Aleo, notice thet the defeult velue for the aorive number
changes when a non-default response is given.

The Runtime Services cen take multiple unit epecificetions however.
Let's build the same table using the multiple specification festure.

Exemple 1:
® UNITS (D) 72 4<CR>
UNIT O
UNIBUS ADORESS OF CONTROLLER (0) 172150 ? «CR»

DRIVE ¢ (D) O ? 0-3<CR>
EXERCISE ON CUSTOMER DATA AREA (L) N ? <CR>
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Exemple 2:
@ UNITS (D) ? 4<«CR»
UNIT O

UNIBUS ADORESS OF CONTROLLER (0) 172150 ? <«CR>
DRIVE @ (D) 0 ? 0,1,2,3¢«CR>
EXERCISE ON CUSTOMER DATA AREA (L) N ? <«CR»

As you can see in the Yove dial . the supervisor will build ee
many entries @8 it can with informetion given in any one pess
through the questions. In each example, four entries asre bu:lt since
four drive rumbere were specified. The supervisor sseumes thet the
controller CSR eddress is 172150 end the disgnostic ehould not
enercise oOn the customer dets aree Vor each entry since these velues
were specified only once. In the first exemple, the ~-" conetruct
tells the supervisor to increment the deta from the firet number to
the second. In this cese, drive nusbers O, 1, 2, and 3 were

spec:fied.

SEQ 0015
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S€Q 0016

2.7 QUICK START-UP PROCEDURE

To start-up this program:
1. Boot XXDP.
2. Enter the dete.

On certain systems you will be sskedd if the system hae » Unibus.
If this question is asked, enewer it either "Y” or "N,

Type "R ZUDIAO"

Type "START"

. Answer the "CHANGE MW" question with "Y”

. Answer all the hardwere questions

. Arewer the “CHANGE SW” question with "N~

When you follow this procedure you will be using only the defeults for
flage and eoftware peremeters. Thewe defeults ere described in
sections 2.3 and 2.5.

S.ns‘l’ooo! tersinel dislogue to test two disks on one UDASO-A or

OR>STA/FLA:PNT

CHANGE MWW (L) ? ¥

® WNITS (D) 7?2

UNIT O

UNIBUS ADDRESS U CNTR&LER (0) 172150 ?
ORIVE MUMBER (D

EXERCISE ON CUSTm DATA AREA (L) N ?
CHANGE SM (L) ? N

TST: 001

UNIT O CONTROLLER AT 172150 DRIVE O RUNTIME 0:02:43
INITIAL WRITE COMPLETE

UNIT 1 CONTROLLER AT 172150 DRIVE 1 RUNTIME 0:05:31
INITIAL WRITE COMPLETE

TEST 1 IN PROGRESS. RUNTIME 0:15:00
UNIT ORIVE SERIAL -NUMBER SEEKS MBYTES MBYTES HARD SOFT ecc

w

o v o0 »
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X1000 READ WRITTEN ERRORS ERRORS
3 9 0 0

0 0 0 6 0
1 1 1 3 8 6 0 0 0
Semple of terminel dislogue going through software aquestions to
specify transfer limit (one disk being tested).
DR>STA/FLA:PNT/PAS: 1
CHANGE W (L) ? N
CHANGE SM (L) 7Y
ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS (L) N ?
ERROR LIMIT (D) 32 ?
READ TRANSFER LIMIT IN MEGABYTES - O FOR NO LIMIT (D) 02 S
SUPPRESS PRINTING SOFT ERRORS (L) Y ?
00 INITIAL WRITE ON STARY (L) Y ?
ENABLE ERROR LOG (L) N 7
TST: 001
UNIT O CONTROLLER AT 172150 DRIVE O RUNTIME 0:02:43
INITIAL WRITE COMPLETE
UNIT O CONTROLLER AT 172150 DRIVE 0 RUNTIME 0:09:41
REACHED TRANSFER LIMIT - TESTING STOPPED
TEST 1 IN PROGRESS. RUNTIME C:09:41
UNIT ORIVE SERIAL -NUMBER SEEXS MBYTES MBYTES HMARD SOFT ECC
N1000 READ WRITTEN ERRORS ERRORS
0 o 0 2 S 4 0 0 0
CZuoC

Eop 1
oR 0 CUMUILATIVE ERRORS
>

SEQ 0017
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SEQ 0018

3.0 ERROR INFORMATION
3.1 TYPES OF ERROR MESSAGES

There are thr- levels of error messages thet maey be issued by o
diegnostic: woneral, besic and extended. General error messeges are
slweys printed unless the "IER” fleg is set (section 2.3). The
general error message is of the form:

dieg severity errnum ON UNIT unit TST tet SUB sub PC: hostpc
error Meesege

where:
dieg = diagnostic name
severity = error type (SY3 FTL ERR, DEV FTL ERR, HRD ERR or SFT ERR)
errnum * error number
unit = Arbitrery nusber sesigned by the supervisor to esch P-table
tst = test where error occurred
b = subtst where error occurred
hostpc = address of error message call in the host program

System fatal errors (SYS FTL ERR) ere used to report errors that ere
fatal to the entire diegnostic progrem. The diagnostic stope and the
supervigor prompt ‘s printed.

Device fatal errors (DVC FTL ERR) are uied to remort errors that are
fatal to the device (may be either a UDASO-A or KDASO-Q or disk
drive). Testing stops on that device for the remainder of the current
test.

Herd errors (HRO ERR) reports most of the errors detected. Testing
will normelly continue after the printing of the error.

Soft errors (SFT ERR) are not used by this diagncetic program.

Basic error messages eare thet contairn some additional
‘nformation sbout the error, hese oare olweys printed unless the
*“IER” or “IBE” flage are set (section 2.3), Thess messages ere
printed after the eesocisted general wmessage.

Extended error meseages contain supplementary error informstion such
ss register contents or date. These are always printed
unleess the “IER~, “IBE* or "IXE” flegs are set (section 2.3). Theee
messeges ore printed after the essociated general error message and
ey 8seociated besic error messsges.

The genersl and besic error msesages from this diagnostic are always
one line each, The besic def ines what program detected the
error, the drive being tested and the time of the error.
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The POP-11 progrem thet is loaded into memory when you give the "R
ZUDIAO" commend to the XXDP+ monitor contains two parts, the host
level code and 8 progrem which is loaded into the UDASO-A or KDASO-Q
for exacution. The controlier progrem is celled & “disgnostic
mechine” or DM progrem. The "diegnostic mechine” is the fecilit n
the controller which executes o PDOP-11 like pogram, The {.rg‘
mejority of the testing is done by the "diegnostic mechine” progrems.
Once the hoet level program he. loaded and started the "disgnostic
mechine”™ p am, 8ll it does is respond to reguests from thet
program. hese rejuests include such things es telling the
"diagnostic meching” which diske on thet UDASO-A or KDASO-Q sre to be
tested and printing error messages.

The besic message (the second ling of every error message) will be one
of the followming:

HOST PROGRAM CONTROLLER AT cer RUNTIME hh:mm:ee
The host program (PDP-11) detected the error. CONTROLLER RT cer
identifies the sddress of the UDASO-A or KDASO-Q being tested. It mey be
omitted if the error is not specific to one controller,

DISK EXERCYSER OM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hhh:mm:ee

The "disgnostic maechine” program loaded in test 1 detected the
error,

Semple error message:
CZUDI OVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 003 PC: 021062 - general message

HOST PROGRAM CONTROLLER AT 172150 RUNTIME 0:00:12 - besic message
CONTROLLER RESIDENT DIAGNOSTICS DETECTED FAILURE \
SA REGISTER CONTAINS 104041 )- extended

REPLACE CONTROLLER PROCESSOR MODWLE / nessage

SEQ 0019
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Some informetional sre elso printed by this progrem. They
ere ususlly one or two lines in length. They sre printed se extended
ssvsages end ere printed unless the "IER", “IBE” or “IXE" flags ere
set. Theoe messages are for informatcionsl purposes only and their
contents ere self explenitory.

Sesple informational meesoge:

UNIT O CONTROLLER AT 1721350 DRIVE O RUNTIME 0:02:43
INITIAL WRITE COMPLETE

3.2 SPECIFIC ERROR MESSAGES

Following is @ list of the error messages that mey be printed by the
disgnostic program. In the list, some of the numbers that may very
with execution or program version ere shoxn a8 lower case words.
These include program counters and runtime. Other numbers, such ase
unit nusber, drive number, UDASO-A or KDASO0-Q eddress end date in
registers ere filled with sample numbers. Additional information
sbout the error may follow the error meseesge.

3.2.1 HOST PROGRAM ERROR MESSAGES (00001 To 00999) -

3.2.1.1 00002 - TWO UNITS SELECT SAME ORIVE -

CZUDI SYS FTL ERR 00002 ON UNIT 00 TST tet SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:em:ee

INVALID ANSWERS GIVEN TO THE HARDWARE QUESTIONS

TWO UNITS SELECT THE SAME ORIVE

The hardware questions for two units were onctly the same. The
progrem ies sborted end returns to the Runtime Services prompt so thet
you can change the hardware questions.

SEQ 0020
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SEQ 0021

3.2.1.2 00003 MORE THAN 4 DRIVES SELECTED ON THIS CONTROLLER -

CZUuDI SYS FTL ERR 00003 ON UNIT OO0 TST tet SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

INVALID ANSWERS GIVEN TO THE HARDMARE QUESTIONS

MORE THAN 4 DRIVES SELECTED ON THIS CONTROLLER

Up to four physical disk drives cen be etteched to s UDAS0-A or
KDAS0-@ et one time. The program is asborted end returns to the
supervisor prompt 80 thet you can change the hardweare questions.

3.2.1.3 00004 NOT ENOUGH ROOM IN MEMORY TO TEST THE UNITS SELECTED -

CZUDI SYS FTL ERR 00004 ON UNIT 00 TST test SUB sub PC: hostpc
HOST PROGRAM RUNTIME hh:mm:es

NOT ENOUGH ROOM IN MEMORY TO TEST THE UNITS SELECTED

RESTART PROGRAM AND TEST FEWER UNITS AT A TIME

This progrem does not limit the rumber of units that cen be tested by
specifying o meximum nusber. UWhet limits the number is the amount of
memory used to store date on each unit. You have exceeded the number
gf units thet sre testable at one time. Stert progrem over and select
ewer unite.

3.2.1.4 00006 - TABLE INCONSISTANCY ERROR -

CZUDI SYS FTL ERR 00006 ON UNIT 00 TST tet SUB sub PC: hostpc
HOST PROGRAM RUNTIME hh:mm:es
TABLE INCONSISTANCY ERROR. PLEASE RE-LOAD PROGRAM

When the host progrem is started, controller tables ere set according
to the P-taebles. Error 00006 will occur if the tables were corrupted
after resterting the diag- nostic. Loed and start your progrem agein.
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3.2.1.5 00014 - CONTROLLER IS NOT SUPPORTED BY DIAGNOSTIC PROGRAM

CZUuDI DVC FTL ERR 00014 ON UNIT OO TST tet SUB sub PC: hostpc

HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:wa:es

CONTROLLER IS NOT SUPPORTED BY THIS DIAGNOSTIC PROGRAM.

THIS PROGRAM REQUIRES A UDASOA (MODEL 6, MICROCODE VERSION AT LEAST 3),
OR A KDASO-Q (MODEL 13, MICROCODE VERSION AT LEAST 0)

CONTROLLER REPORTED MOOEL CODE »x AND MICROCODE VERSION xx

This diagnostic progrem will only test UDASO-A (modules M7485-6) or
YDASO-@ (modules M7164-5) controllers. UDASO (mosules M7161-2)
controllers will not be tested by this disgnostic controller end
should be repleced. If the am detects that the :controller being
tested is not & UDASO-A or ¢ KDASO-Q, it will not be lested. If the
microcods version of the controller (e not st the current revision
level, the test will proceed, but accurste results sre not guarenteed.

104000 - Fetsl sequencer error

104040 - D PRNC ALU test error

104041 - D PROC ROM perity test error / Timeout test error

105102 - D PROC no board 2 error / D PROC control reg test error /
D PROC RAM perity errcr

105105 - D PROC RAM buffer error

105152 - 0 PROC SOI error

105153 - D PROC write mode, wrap StR0ES 16 error

105154 - D PROC resd mode. S 16, 10 RSGEN end ECC error

106040 - U PROC ALU error /7 DFAIL test error 7/ Unexpected tresp

106041 - U PROC control reg test error

106042 - U PROC perity error set erronecusly / CROM p.rit; error

106047 - U PROC Constant ROM error with D proc rumning SOI test

106055 - Unexpected traep - sbnormel termination of disgnostics

106071 - U PROC ROM error

106072 - U PROC ROM pei ity test error

106200 - STEP 1 date error (MSB waen't set)

107103 - U PROC RAM perity error

107107 - U PROC RAM buffer error

107115 - Board #2 test count wee wrong

112300 - STEP 2 INIT error

122240 - DMA test error

122300 - STEP 3 INIT error

142300 - STEP 4 INIT error

3.2.1.6 00030 - FATAL ERROR REPORTED BY CONTROLLER -

CZUDI DVC FTL ERR 00030 ON UNIT 00 TST tst SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

FATAL ERROR REPORTED BY CONTROLLER

SA REGISTER CONTAINS 100004

A message from the controller firmwere repurts en unexpected failure.

SEQ 0022
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An error code is presented in the SA register. Here is & list of the
codes and their mesnings:
004400 - Controller has been inited bi either 8 bus
init or by writing into the IP register.
10000% - Bus envelope/packet rsed error (perity cr

timeout)
100002 - Bus envelopa/pecket write error (perity or
timeout)
100003 - Controller ROM end RAM perity error
100004 - Controller RAM parity error
100005 - Controller ROM parity error
100006 - Bus ring resd error
100007 - Bus ring write error
100010 - Bus interrupt mester failure
100011 - Host accees timeout error
100012 - Hoet exceeded credit limit
100013 - Controller SDI hardware fatel error
100014 - DM XFC fatal error
100015 - Hardwere t.meout of instruction loop
100016 - Invelid virtual circuit identifier
100017 - Interrupt write error on bus

A
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StQ 0024

3.2.1.7 00031 - NO INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES -

CZUDI DVC FTL ERR 00031 ON UNIT OO TST tet SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:es

NC INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MNINUTES

ASSUME PROGRAM IS HUNG

All DM progrems ore required to communicate with the host progrem; eo
ntomunthhootpro&nmtmoﬂpmrn i® not hung up or in
sn endless loop program hes not done so, the host progres
essumes the DM is hung end this message appears.

3.2.1.8 00032 - UNKNOWN REQUEST RECEIVED FROM DM PROGRAM -

CZUDI OVC FTL ERR 00032 ON UNIT 00 TST tet SUB sub PC: hostpc

HOST PROGRA CONTROLLER AT 172150 RUNTIME hh:mem:es

MESSAGE BUFFER RECEIVED FROM DM PROGRAM WITH UNKNOWN REQUEST NUMBER
MESSAGE BUFFER CONTAINS:

000001 000002 000003 000004 000003 000006 000007

000008 000009 000010 000011 000012 000013 000014

000015 000016 000017 000018 000019 000020 000021

000022 000023 000024 000025 000026 000027 000028

000029 000030 000031 000032 000033 000034 000035

The DM program and the hoet program communicate with esch other using
peckets. Each packet must heve o request nusber set up by the DM
program and interpreted by the host program. This request number is
not o known request nuaber. The problem mey be the bus or either one
of the controller modules or s corrupted DM em. Word 1 contains
the DM request nusber, and word 2 typically conteins the drive number.
The rest of the buffer conteins informetion epecific to e DM request.
The lmn in the example show the order in which words are
displeyed.
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3.2.1.9 00033 - RESPONSE PACKET FROM CONTROLLER DOES NOT CONTAIN
EXPECTED OATA -

CZUDI DVC FTL ERR 00033 ON UNIT 00 TST tet SUB eub PC: hostpc

HOST PROGRAM CONTROLLER AT 172150 RUNTIME kh:mm:es

RESPONSE PACKET FROM CONTROLLER DOES NOT CONTAIN EXPECTED DATA

EITHER CONTROLLER RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED CORRECTLY

COMMAND PACKET SENT RESPONSE PACKET RECEIVED
000000 000020 000000 000020
000000 000000 000000
000000 000002 000000 000202
000000 014336 000006 014336
000000 034674 000000 034674
000000 000000 000000

000000 000000 000000

000000 051232 000000 051232
000000

000000 000000 000000 000000

0U0000 000000 000000 000000

000000 000000

The host program inspected the response packet which was given by to
controller. The response pecket may have been in error with one of
the following pointe:

1) The end code wes not ss expected.
2) The status code showed an error occurred with the lesst commend.
3) The commend reference numbers (the firet word) did not metch.

If 1 or 3 occurred. there mey have been a tranemission problem between
the controller end the host program. If 2 occurred, check the error
code in the MSCP epecification for further informetion. The peckets
sre displeyed two words per line. low order word snd byte to the right
(corresponding to the MSCP long-word entity).

3.2.1... 00035 - DM PROGRAM ASKED FOR DATA ON UNKNOWN DRIVE -

CZUDI DVC FTL ERR 00035 ON UNIT 00 TST tet SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:es

DM PROGRAM ASKED FOR DATA ON UNKNOWN ORIVE

MESSAGE BUFFER CONTAINS:

000001 000002 000003 000004 000005 000006 000007

0002008 000009 000010 000011 000012 000013 000014

000015 000016 000017 000018 000019 000020 000021

000022 000023 000024 000025 000026 000027 000028

000029 000030 000031 000032 000033 000034 000035

The currently running DM progrem sent a messege to the controller
referencing @ drive which doesn’'t have an entry in the host progrem's
drive dats tsbles. The message sent to the host progrem is elsc
included in the error messsage. This error indicates either a software

SEQ 005




Ne

CZUDIAO UDASO-A/KDASO-Q DRIVE E MACRO V0S5.01b Sundey 07-Oct-84 20:58 Pege 26

USER DOCUMENTATION

POP-11 UDASO-A/KDASO-Q Drive Exerciser User Guide Page 25

or hardwere error. Re-load the disgnostic program and run TEST 1 to
disgnose the failure.

3.2.1.11 00036 - NO INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS

CZUDI OVC FTL ERR 00036 ON UNIT 00 TST tst SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

NO INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS

WHILE LOADING DM PROGRAM

After o DM progrem hae been sent ‘o the controller, the host program
expects en interrupt within 350 seconds. The interrupt is used to
sssure the host program that the DM program is sane. If no interrupt
occurred, then error messsge 00036 is displeyed snd the DM progrem is
sssumed to be hung.

3.2.1.12 00038 - MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS -

CZUDI OVC FTL ERF 00038 ON UNIT 00 TST 001 SUB 002 PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS

mC'fBCSS BUS SELECTION SWITCHES ON CONTROLLER PROCESSOR MODULE
OR REPLACE CONTROLLER PROCESSOR MODWALE

A non-existant nnor{ error occurred when the host program tried to
access the controller IP and SA registers while in subtest 2 of test
1. The controller is at &vother CSR address (check the bus selection
switches) or the processor module is broken or the bus is broken.

3.2.1.13 00040 - FATAL CONTROLLER ERROR -

CZUDI OVC FTL ERR 00040 ON UNIT 00 TST 001 SUB 000 PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:se

FATAL CONTROLLER ERROR

USE DIAGNOSTIC ZUDHAO TO DIAGNOSE FAILURE

This error messoge will be printed when a controller timeout or error
occurs during controller initielizetion. It is not the intent of this
diegnostic to diagnose controller errors. If this mess is printed,
use the diagnostic program ZUDHAO to diagnose the controller failure.

Sc@ 002¢
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SEQ 0027

3.2.2 OM PROGRAM INFORMATIONAL MESSAGES

These messsges infors the operstor of events occurring thet mey be of
intrest.

5.2.2.1 ECC CORRECTABLE DATA -

UNIT unit CONTROLLER AT ceddr DRIVE plug RUNTIME hh:em:ee

ECC CORRECTABLE DATA EXISTS IN ¢t bn

maber_of_errors OUT OF A MAX OF ecc_meximum SYMBOLS MERE CORRECVED
SECTORS FROM INDEX sector TRK treck GRP group CYL cylinder

nuaber _of _errors:
The nusber of eymbole thet were corrected using the ECC
correction slgorithim,

@CC _M@xX i M
The maximum nuaber of ECC errors that cen be corrected (en SDI
ORIVE CHARACTERISTIC) without error. :

The sbove meesege occurs when TEST 4 1) detects en ECC error and 2) i
sble to correct it, and 3) the corrections are less than the drive ECC
threshold, (e SOI DRIVE CHARACTERISTIC) end 4) the EOC computed over
the corrected sector metched the EDC reed.

3.2.2.2 INITIAL WRITE COMPLETE -

UNIT unit CONTROLLER AT ceddv DRIVE plug RUNTIME hh:mm:es
INITIAL WRITE COMPLETE

Whenever TEST 4 g STArted with initisl write enabled, <<OR>> whenever
it is STArted or RESterted and the diasgnostic eres is being tested on
8 drive not in resd only mode., the disk will be initislly written.
The sbove meesage occurs when the initisl write completes.

3.2.2.3 READ OMLY DRIVE, INITIAL WRITE WILL NOT BE PERFORMED -

UNIT unit CONTROLLER AT ceddr DRIVE plug RUNTIME hh:em:es
READ OMLY DRIVE, INITIAL WRITE WILL NOT BE PERFORMED

If an initiel write is to be performed (see above for conditions) end
8 unit or ebunit is in resd only mode, (cen be set in the menusl
intgrvention guestions) en initisl write will not be performed, end
thie messege will print to inform the operstor.

NOTE: DATA COMPARE ERRORS RESULTY IF THE DOISK IS NOT INITIALLY
WRITTEN!!
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SEQ 0028

$.2.2.4 THE AREA BEING TESTED HWAS N BYTES/SECTOR -

INIT unit CONTROLLER AT ceddr ORIVE plug RUNTIME Mh:mm:es
THE AREA BEING TESTED HAS Dytes_per. uctor BYTES/SECTOR

bytes_per_sector:
Nusber of Dytes contained in one eactor on the drive being
tested. This will be 512 for 16 bit drives and 576 for 18 bdit
arives.

THIS MESSAGE WILL ONLY APPEAR ON MANUFACTURING SOFTWARE, NO FIELD
OIAGNOSTIC WILL OISPLAY THIS MESSAGE.

Herwfecturing hes specisl TEST 4 eoftwere that sllows TEST 4 to run on
both 16 aend 18 bit drives. To ensble the operastor to know whet kind
of arive thc test is being run on, the sbove messege . "1] print out ot
the start of the test.

5.2.2.5 OEVICE FATAL WILL CAUSE THE FOLLOWING DRIVES TO BE DROPPED -

UNIT unit CONTROLLER AT cedor DRIVE pl RUNTIME hh:mm:es
THE PREVIOUS OEVICE FATAL WILL CAUSE THE FOLLOWING DRIVES
TO BE OROPPED: plug. plugel. pluge2. plug+3

plug:
drive plug number -- each subunit'es pl nusber is displayed.
for o single subunit drive (such a8 & RASO) only one plug number
is displeyed.

If & device fatel error occurs end dropping is enabled, <<«ALL>>
subunite on the unit thet the device fetel occurred must be dropped.
To inform the operastor, this messege is printed after the device fetsl
error mevesgs.

NOTE: IF MORE THAN ONE CONTROLLER IS ON A SYSTEM, THIS MESSAGE MAY
NOT  IMMEDIATELY FOLLOW THE DEVICE FATAL IF AN ERROR MAPPENS AT THE
SAME TIME ON ANOTHER CONTROLLER.
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3.2.3 OM PROGRAM FRROR MESSAGES (04000 TO 04999) -

35.2.3.1 4001 - ATIN ASSERTED DURING SEEX -

CZUDI SFT ERR 04001 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr ODRIVE plug RUNTIME hh:mm:ee
ATTN ASSERTED DURING SEEX

SEEX FROM GRP CYL cylinder TO GRP group CYL cylinder

REAL TIME STATE state

STATUS (R TO L): wordé wordS wordd wordl3 word2 wordl wordl

This error occurs when the drive asserts the SDI ATTENTION signel
without aeseserting thve READ/WRITE READY eignel, indicatinrg the
unsuccessful completion of e seek,

See retry/recovery section for recovery detesils.

3.2.3.2 4002 - ATTN ASSERTED UNEXPECTEOLY -

CZUDI SFT ERR 04002 ON UNIT unit TST 001 SUB 000 PC:

DISK EXERCISER Ot PC:dmpc CONTROLLER AT caddr DRIVE plue RUNTIME hh:mm:ss
ATTN ASSERTED UNEXPECTEDLY, ASYNC DRIVE ERROR OR LOGGABLE

INFORMATION

REAL. TIME STATE stete

STATUS (R YO L): wordt wordS wordd word3 word? wordl wordl

This is an seynchronous drive error, Ae ronous drive errors Bare
those errors reported by the drive whi are mnot releted to o level 2

or commend. Thess errors sre reported the drive using the S01
AH’ENT ION signsl. The operstor sust look at the status returned to
determing the srror thet occurred.

See retry/recovery section for recovery deteils.

3.2.3.3 4003 - SEEX DID NOT COMPLETE -

CZUDI SFT ERR 04003 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC: CONTROLLER AT caddr DRIVE olus RUNTIME hh:am:ss
SEEX DID NOT COMPLETE, ITHER ATTN OR R/W RDY WAS ASSERTE

BEFORE TIMEOUT

SEEK FROM GRP CYL cylinder TO GRP grouwp CYL cylinder

REAL TIME SYATE steate

STATUS (R TO L): wordd wordS wordé wordd worde wordl word)

This erro™ occurs when the drive fails to asseert READ/WRITE READY
Cefore the seek timeout, which indicates the successful completion of
8 seek,

SEQ 0029
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SEC 0030

See retry/recovery section for recoverv deteils.

' 3.2.3.4 40GA - RCT AREA CORRUPTED -

CZUDI HRD ERR 04004 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC: CONTROLLER AT ceddr ORIVE plug RUNTIME hh:mm:ss
RCT AREA COR™PTED, COLD NOT FIND REPLACEMENT FOR

LBN THAT WAS REVECTORED

ATTEMPTING TO READ RCT LBN bn

SEAKCHING FOR LBN bn

CUDI HRD ERR 04004 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC: %c CONTROLLER AT ceddr ORIVE plug RUNTIME hh:mm:es
RCT AREA CORRUPTED, COMLD NOT FIND REPLACEMENT FOR

LBN WITH HEADER NOT FOUND

ATTEMPTING TO READ RCT LBN bn

SEARCHING FOR LBN bn

Error 4004 will occurr only when TEST 4 is ruwning in the customer
dste eres. It occurs wher 1) A sector is either merked revectored or
the header can‘'t be found in two revolutions of the disk (both cases
should be revectored) and 2) The replecement for thet sector ien‘t
found in the RCT end 3) a MAL ontry ien‘t found at the end of the RCT
(see DEC STANDARD 166, Rep'acement end Caching Teble Formet). In
either case, the subunit should be reformetted. and the cause of the
RCT corruption determined.

3.2.3.5 4005 - HEADER NOT FOUND DURING WRITE -

CZUDI HRD ERR 04005 ON UNIT unit TST CO1 SUB 000 PC: hostpc
OISK EXERCISER OM PC:dmpc CONTROLLER AT caddr ORIVE plug RUNTIME hh:mm:ss
o&m NOT FOUND DURING WRITE

bn
SECTORS FROM INDEX sector TRX track GRP group CYL cylinder
ORIGIN OF SEEX: GRP group CYL cylinder

Error 4005 occurs only when TEST 4 is writing ¢ DBN or RBN. This is
becauss bad blocke in the dJdiegnostic ares are not revectored, and
REBN's are what LBN's sre revectord to, so they should never be bed.
TEST &4 reports this error if the header being searched for couldn’'t be
found in two revolutions of the disk,
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SEQ 0031

3.2.3.6 4006 - SELECT TRACX AND WRITE NOT SENT

CZ2UDI SFT ERR 04006 ON UNIT unit TST 001 SUB 000 PC:

0ISK EXERCISER DM PC: CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ee
SELECT TRACK AND WRITE LEVEL 1 CMD NOT SENT

ATTEMPT attempt

t bn

SEE:WS FROM IN[EX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEX: GRP group CYL cylinder

REAL TIME STATE etete

STATUS (R TO L) wordd wordS wordd wordd word? wordl word0

Select track and read or write not executed occure when the controller
sttespts to esend the select treck and resd/wurite level 1 cmd, but
receiver ready ‘s desseerted or the state ie invelid so it cannot send
the commend (the SERDES cculd eleo be broken 80 it's unsble to send
the command). The same error is generated if the controller gets o
hesder eync timeout, end when it looks at the drive's state, it is
either invalid or reciever resdy is dessserted (hesder sync timeout is
<<NOT>> @ error -- it's quite normal on @ high-density disk).

See retry/recovery 3ection for recovery details.

3.2.3.7 4007 - ECC DETECTED ERROR -

CZUDI SFT ERR 04007 ON 'INIT unit TST 001 SUB 000 PC:

DISK EXERCISER DM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME mh:mm:ss
€CC DETECTED ERROR

RETRY retry

ERROR RECOVERY LEVEL level

t bn
SEE?(RS FROM INDEX sector TRK treck GRP group CYL cylinder

Error 4007 occurs if an ECC error ic detected but ECC correction is
disabled.

See retry/recovery section for recovery details.

3.2.3.8 4008 - ECC DETECTED ERROR, BUT CORRECTION FAILED -

CZUDI SFT ERR 04008 ON UNIT unit TST 001 SUB 000 PC:

DISK EXERCISER OM PC:dmpc CONTROLLER AT cedor DRIVE plug RUNTIME hh:mm:se
€CC DETECTED ERROR, BUT CORRECTION FAILED

RETRY retr

ERROR RECOVERY LEVEL level

et
CTORS FROM INDEX sector TRK track GRP group CYL cylinder
Error 4008 occu~s i? an ECC error is detected, but the correction
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SEQ@ 0032

algorit™wm is unsble to correct the errors.

NOTE: THIS IS USUALLY (BUT NOT ALWAYS) INDICATIVE OF A BAD SPOT IN
TME ECC RESIDUE AREA AFTER THE DATA AREA OF THE SECTOR.

See retry/recovary section for recovery deteils.

3.2.3.9 4009 - ECC CORRECTIONS EXCEED THERSHOLD -

CZUDI SFT ERR 04009 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONYROLLER AT caddr ORIVE plug RUNTIME hh:mm:es
€CC CORRECTIONS EXCEED THRESHOLD

RETRY retry

ERROR RECOVERY LEVEL level

t bn
SEE?G!S FROM INDEX sector TRK track GRP group CYL cylinder

Error 4009 occurs :f an ECC error is destected, the correction
eslgorithe succeeds in correcting the errors, but the nusber of bits
that were corrected exceeds the correction threshold. The correction
threshold is o SOI DRIVE CHARACTERISTIC; et stertup, the controller
sske the drive how meny bits are ALLOMED to be corrected. If, oefter
correction, the number of corrections exceed this threshold, error
40009 results.

See retry/recovery section for recovery deteils.

3.2.3.10 4010 - ECC CORRECTION SUCCEEDED, BUT EDC DETECTS ERROR -

CZUDI SFT ERR 04010 ON UNIT unit TST 001 SUB 000 PC: hostpc

OISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr DORIVE plug RUNTIME hh:mm:es
ECC CORRECTION SUCCEEDED, BUT EDC DETECTS ERROR

RETRY rete

ERROR RE RY LEVEL level

t bn

SEE?NS FROM INDEX sector TRK track GRP group CYL cylinder
€EDC COMPUTED edc_computed

EDC READ edc_read

edc _computed:
This is the EDC in octsl computed over the sector as it resided
in the controller’'s memory.

edc_read:
This is the EDC in octal that waes found written st the end of the
sector.
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Error 4010 could be ceused by seversl problems:

1) A puffer with a few ECC errors thet can be corrected, but the EDC
wes incorrectly computed or written, or 2) The ECC elgorithm
incorrectly corrected the buffer end/or the EDC value, (but
corrections were less then the threshold) or 3) s buffer RAM problem
within the controller.

See retry/recovery section for recovery detasils.

3.2.3.11 4011 - READ DID NOT SUCCE-D ON ANY RECOVERY LEVEL -

CZUDI HRD ERR 04011 ON UNIT unit TST 001 SUB 000 PC: hostpc
OISK EXERCISER OM PC:dmpc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:ss
RFAD OID NOT SUCCEED ON ANY RECOVERY LEVEL

%
group CYL cylinder

Error 4011 occurs when retries are engbled, and TEST 4 hes tried to
read o sector using all retries on all levels of error recovery. See
ECC and EDC retries in the retry/recovery section.

3.2.3.12 4012 - DATA COMPARISON FAILED -

CZUDI HRO ERR 04012 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT caddr ORIVE plug RUNTIME hh:mm:ss
DATA COMPARISON FAILED

ECC OR EDC HAD DETECTED ERROR IN BAUFFER

t bn

sE??aas FROM INDEX esector TRK track GRP group CYL cylinder

PATTERN NUMBER pettern

OFFSET OF ERROR WITHIN BUFFER: buffer_offaet

OFFSET OF ERRUR WITHIN DISPLAYED LIST: list_offeet (1ST WORD QFFSET 0)
deta0 detel deta?2 detal deted detedS
datab detal detel deta9 detel) detell

CZUDI HRD ERR 04012 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT caddr DRIVE plug RUNTIHME hh:mm:ss
DATA COMPARISON FAILED

ECC OR EDC HAD <<NOT>> DETECTED ERROR IN BUFFER

t bn

SE‘&GS FROM INDEX sector TRK track GRP group CYL cylinder

PATTERN NUMBER pattern

OFFSET OF ERROR WITHIN BUFFER: buffer_offeet

OFFSET OF ERROR WITHIN OISPLAYED LIST: list_offeet (1ST WORD OFFSET 0)
dete0 detel Jdeta2 detel dated detedS
detab deta? detal data9 detel0 datell

pattern:

SEQ 0033
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SEQ 0N34

The pettern number (decimal) that failed the comperison.

buffer_offeet:
The offeet of the error (decimel) within the sector resd, where
the first word in the sector is offeet O

list_offeet:
The offeet of the error (decimal) within the displayed list,
where the firet word n the list is offeet O

deteX:
TEST 4 displays twelve dete words read from the sector. They sre
displeyed left to right, top to bottom.

Error 4012 occurs when 8 date compere detects 8 difference between the
buffer read and » known date pettern. The operator is informed if the
error wae detected by the ECC or EDC. The firet word of the sector
(which msy or mey not be printed, dapending on tha position of the
error) is the pettern nusber repliceted in ¢ nibble of the word.
If & disk is not initelly written, it is likely that dete comperison
feilures will occurr in the fist word of the sector. The following is
the firet word of the sector (octsl) for the sixteen different

petterns.
pettern word O pettern word O
1 010421 9 114631
2 021042 10 125252
3 031463 11 135673
4 042104 12 146314
S 052525 13 156735
6 063146 14 167356
7 073567 18 1771777
8 104210 16 000000

Note that pettern 16 is mapped to pettern 0.

3.2.3.13 4013 - DRIVE NOT ONLINE TO CONTROLLER, AND NOT SPINABLE -
CZUDI OVC FTL ERR 04013 ON UNIT unit TST 001 SUB 000 PC: hostpc

OISK EXERCISER OM PC: CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
ORIVE NOT ONLINE TO CONTROLLER, AND NOT SPINABLE
If a drive droppe offline while i tested (8 normel occurence

during TEST 4) and soms event happens t makes the drive unspinnable
(such as the operator popping out the run/stop ewitch) error 4013 will
be printed. If the operator inhibits dropping units, TEST 4 will go
into error recovery and loop on error 4023, epindle dropped ready.
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SEQ 0035

3.2.3.14 4014 - UNABLE TO COMPLETE SEEK -- TRIED 3 TIMES -

CZUDI DVC FTL ERR 04014 ON UNIT unit TST 001 SUB 000 PC: hostpc
DISK EXERCISER OM PC:dmpc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:se
UNABLE TO COMPLETE SEEK -- TRIED 3 TIMES

S S o e
grouwp CYL cylinder

Once 0 seek has been attempted 3 times, oend never euccessfully
completed, error 4014 will be printed end the entire unit dropped. If
the op.ntor inhibits dropping units, the drive will be recelibrated,
and the seek will be attempted agein.

3.2.3.15 4015 - SEEX REQUIRED N RETRIES BEFORE COMPLETING -

CZUDI SFT ERR 04015 ON UNIT unit TST 001 SUB 000 PC:

DISK EXERCISER DM PC:dmpc CONTROLLER AT caddr DRIVE pluo RUNTIME hh:mm:9e
SEEX REQUIRED retries RETRIES BEFORE COMPLETING

GRP group CYL. cylinder

retries:
The number of times the seek wes ra-issued

1f o seek required retries, error 4015 would print to notify the
operator.

3.2.3.16 4016 - ERRORS DURING DRIVE INITIALIZATION AND SETLP -

CZUDI DVC FTL ERR 04016 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC: CONTROLLER AT caddr ORIVE plug MTI"E hh:mm:ss
FRRORS DURING DRIVE INITIALIZATION AND SETUP

THIS CONTROLLER AND ALL DRIVES ATTACHED WILL BE REMOVED FROM TESTING

If any errors occur during drive und test initielizetion, DRIVES
ATTAO-(D T0 THE CWTRG.LER THAT HAD THE ORIVE INITIALIZATION ERRORS
WILL NOT BE TESTED. In this cese, error 4016 will be printed to
notify the operator, THIS ERROR DOES <<NOT>> REFER TO CONTROLLER
INITIALIZATION, This error is unaffected by the operstor inhititing
the dropping of units.

3.2.3.17 4017 - NO VALID STATE FROM DRIVE -

CZUDI DVC FTL ERR 04017 ON UNIT unit TST 001 SUB 000 PC: foetpc

DISK EXERCISER OM PC:ompc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:ss
NO VALID STATE FROM DRIVE

NO DRIVE CLOCKS
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CZUDI DVC FTL ERR 04017 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC: ? CONTROLLER AT caddr DRIVE plug RWTI'f nh:mm:ss
NO VALID STATE FROM DRI

HARD PARITY OR PULSE ERROR FOR 1/2 A SECOND

If TEST 4 is <<EVER>> unsble to get valid drive state, the drive is
immediately dropped, end error 4017 is printed. There are two types
of inval.d stete: no clocks or 'hard’ errors. It TEST & «<<EVER>»>
detects no clocks, the driver is dropped IMEDIATELY. Perity and
pulee errors are normal, o TEST 4 tolerates them, <<UNLESS THEY
HAPPEN CONTINUOUSLY roa 172 A SECOND>>. If they do occur for 1/2 »
sacond, either the drive tranemitter or controller receiver is bad,
and the drive is dropped. If the operetor hes inhibited the dropping
of units, TEST 4 will retry the module that the error occurred on.

3.2.3.18 4018 - ATTEMPT TO WRITE ON WRITE PROTECTED ORIVE -

CZUDI DVC FTL ERR 04018 ON UNIT unit TST 001 SUB 000 PC:

DISK EXERCISER OM PC: CONTROLLER AT ceddr ORIVE plug MTI!E hh:mm:ee
ATTEMPT TO MRITE ON WRITE PROTECTED ORIVE

ERROR CODE RETURNED FROM CONTROLLER: code

REAL TIME STATE stete

STATUS (R TO L): wordb wordS wordd word3 word2 wordl word0

code:
The error (in octel) returned to TEST 4 from the controller when
TEST 4 attempted to write on the write protected drive.

The controller error codes (in octal) ere as follows:

code error

2 SELECT TRACK AND WRITE LEVEL 1 CMD NOT SENT
3 LBN IS REVECTORED

4 HEADER NOT FOUND

1S3 SEEX OR MEAD SELECT ERROR

213 R/W ROY DROPPED

253 OATA OR STATE CLOCK TIMEOUT

313 RCVR RDY DROPPED

413 REAL TIME STATE RECEIVE ERROR

If TEST 4 sttempts to write on @& write grotected drive, error 4018 s
printed. TEST 4 requires the drive to detect the attempt to write
when write protected snd return an error for this error to be printed.
If the operator hes inhibited the dropping of units, & seek will be
issued end the write sttempted ageain.

SEQ 0034
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3.2.3.19 4019 - HEADER NOT FOUND OURING READ -

CZUDI HRO ERR 04019 ON UNIT unit TST 001 SUB 000 PC: hostpc
DISK EXERCISER OM PC:% CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:es
HEADER NOT FOUND DURING READ

t bn
SEE?CRS FROM INDEX sector TRK treck GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

E;Nror 4019 cen occur only when TEST 4 ie reading & DBN, RBN or RCT
LBN.

DBN spece is for diagnostic use only, and bad blocks in thies ares eare
merely written with & bad hesdsr code; TEST 4 will cell out the
‘missing’ block with this error, but this condition IS NOT en error,

The RCT LBN epece is protected from bed blocks with & multi-copy
structure. No blocks in the RCT LBN space sre revectored. TEST 4
will call out the '‘missing’ block with this error, but this condition
IS NOT end error. It is an error if all copies of the RCT cannot be
read, in which cese a group of theee errors will be followed by a 4040
error. See error 4040 for more information.

If this error occurrs on a RBN, this is a definate hard error. This
is beceuse bad LBN's are revectored to RBN's, #0 the RBN that the LBN
is revectored to should never be bed.

TEST 4 reports this error if the headsr being sesrched for couldn't be
found in two revolutions of the diek,

3.2.3.20 4020 - SELECT TRACK AND READ LEVEL 1 CMD NOT SENT -

CZUDI SFT ERR 04020 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:ewm:ss
SELECT TRACK AND READ LEVEL 1 CMD NOT SENT

ATTEMPT attempt

type bn

SECT(RS FROM INDEX sector TRK treck GRP group CYL cylinder
ORIGIN OF SEEK: GRP grouwp CYL cylinder

REAL TIME STATE state

STATUS (R TO L): wordé6 wordS wordd wordd word2 wordl word0

Select treck end read or write not executed occurs when the controller
sttempts to send the select track and resd/write level 1 cmd, but
receiver ready is dessserted or the state is invelid so it cennot send
the commend (the SERDES could sleo be broken so it's unable to send
the commaend). The same arror is generated if the controller gets o
header sync timeout, aend when it looks at the drive’'s state, it is
either invelid or reciever ready is Jdessserted (headsr sync timeout is
<<NOT>> 8 error -- it's quite normal on s high-density disk).

SEQ 0037




M3

C2ZUDIAO UDASO-A/KDASO-Q DRIVE E MACRO vV05.01b Sunday 07-Oct-84 20:58 Pege 38
USER DOCUMENTATION

POP-11 UDASO-A/KDASO-Q Drive Exerciser User Guide Pege 37

SEQ 0038

See retry/recovery section for recovery deteils.

3.2.3.21 4021 - DRIVE NOT FORMATTED IN S12 BYTE MODE -

CZUDI DVC FTL ERR 04021 ON UNIT unit TST 001 SUB 000 PC:

DISK EXERCISER OM PC:dmpr CONTROLLER AT ceddr ORIVE plug R\.NTIPE hh:mm:ss
DRIVE NOT FORMATTED IN 512 BYTE MODE -- UNABLE TO TEST

FCT BLOCK ZERO MODE WORD: mode

ses THIS PACK HAS AN INVALID FORMAT AND CANNOT BE USED ss»

“The mode word found on the drive's FCT block zero

Error 4021 occurs when TEST 4 Finde that the mode word found in FCT
block zero is not the S512 byte mode word (126736 octel). See DEC
STANDARD 166 “FCT Structure”. Inmhibiting the dropping of units hes no
effect on this error. A dwk with this error must be re-formetted.

3.2.3.22 4021 - DRIVE NOT FORMATTED IN S12 OR 575 BYTE MOOE -

CZUDI DVC FTL ERR 04021 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:dmpc CONTROLLER AT ceddr ORIVE plug RUNTIME hh:em:ss
DRIVE NOT FORMATTED IN 512 OR 576 BYTE MODE -- UNASLE TO TeST

FCT BLOCK ZERO MODE WORD: mode

sss THIS PACK HAS AN INVALID FORMAT AND CANNOT BE USED ess

“The mode word found on the drive's FCT block zero

THIS ERROR MILL ONLY APPEAR ON MANUFACTURING SOFTWARE. NO FIELD
DIAGNOSTIC WILL DISPLAY THIS ERROR.

Error 4021 occurs when TEST 4 Finds that the mode word found in FCT
block zero is not the 512 or 576 byte mode word (126736 octal for 512,
074161 for 576 bytes/sector). See DEC STANDARD 166 “FCT Structure”
Innibiting the dropping of units hes no effect on this error. A di ok
with this error must be re-formetted.

3.2.3.23 4022 - COND NOT READ FCT BLOCK ZERO -

CZUDI DVC FTL ERR 04022 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
COULD NOT READ FCT BLOCK ZERO

sss THIS PACK HAS AN INVALID SORMAT AND CANNOT BE USED eee
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Error 4022 occurs when TEST 4 is unatsle to reed ANY copy of FCT Dblock
zero. See DEC STANDARD 166 "FCT Structure”. Inhibiting the dropping
of units hes no effect on this error, A disk with this error must be
re-formetted.

3.2.3.24 4023 - UWABLE TO CONTINUE TESTING -

CZUDI DVC FTL ERR 04023 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:dmpc CONTROLLER AT caddr DRIVE plug R\NTIPE h:em:ss
UNABLE TO CONTINUE TESTING

POPTY SHWITCH OUT

REAL TIME STATE stete

STATUS (R TO L): wordb wordS wordd word3 word2 wordl word0

If. during tcotmo. the operetor dissbies the drive port thet TEST 4
e uomo b;m out the drive's port switch, TEST 4 prints error
4023. N-E TATE OF THE PORT SWITCH FOR THE PORT THAT TEST 4
IS <<NOT>> USING HAS NO EFFECT ON THE TEST. If dropping of units is
inhibited, TEST 4 will loop in error recovery, printing this error,
until the error stete is corrected (by some external action).

CZUDI DVC FTL ERR 04023 ON UNIT unit TST 001 SUB 000 PC:

DISK EXERCISER DM PC:dmpc CONTROLLER AT ceddr ORIVE plug RWTIPE hh:mm:ss
UNABLE TO CONTINUE TESTING

RUN/STOP SWITCH OUT

REAL TIME STATE state

STATUS (R TO L): wordb wordS wordd wordd wmord? wordl wordd

If, during testing, the operator pops out the drivo'o run/stop ewitch,
TEST & prints error 4023. If dropping of units is inhibited, TEST 4
will loop in error recovery, printing this error, until the error
state is corrected (by some external sction).

CZUDI DVC FTL ERR 04023 ON UNIT unit TST 001 SUB 000 PC:

DISK EXERCISER DM PC:dmpc CONTROLLER AT ceddr DRIVE plug R\NTIPE Mh:mm:ss
UNABLE TO CONTINUE TESTING

SPINDLE DROPPED READY

REAL TIME STATE stete

STATUS (R TO L): wordE wordS wordd word3 worde wordl wordd

If, during testing, the spindle drops from ite re state, error 4023
is printed. If dropping of units is inhibited, TEST 4 will loop in
error recovery, printing this error, until the error state s
corrected (by some external action).

SEQ 0033
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$.2.5.25 4024 - EOC DETECTED ERROR BUT ECC OID NOT -
CZUDI SFT ERR 04024 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC: CONTROLLER AT cedor DRIVE Dlw RUNTIME hh:em:ee
€DC OETECTED ERROR BUT ECC DID NOT
RETRY retry

ERROR RECOVERY LEVEL level

s?'ons FROM INDEX sector TRK treck GRP group CYL cylinder
€DC COMPUTED edc_computed

odc-conutod
This is the EDC in octal computed over the sector e it resided
in the controller's memory.

eodc _reead:
This is the EDC in octel that wes found written at the end of the
sector.
edc:
The edc computed end reed in octel.
Error 4024 could be caused by several problems. 1) A buffer with no
ECC errors, but the EDC wee incorrectly ed or written, or 2) s
buffer RAM problem within the eentroucr. ) The errcr is such that

the ECC reelly doeen’'t detect an error... Cm 3 is very unlikely.

See retry/recovery section for .movory detsils.

3.2.3.26 4025 - WRITE ATTEMPTED MAXIMUM TIMES -

CZUDI MRD ERR 04025 ON UNIT unit TST 001 SUB 000 PC: hoetpc

DISKX EXERCISER DM PC: CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ee
WRITE ATTEMPTED MAXIMUM TIMES

type bn

I1f three 1/0 arrors occur when sttempting to write to the drive (one
170 error if retries are dissbled) error 4025 is printed to inform the
operator.

3.2.5.27 4026 - READ ATTEMPTED MAXIMUM TIMES -

CZUDI MRD ERR (4026 ON UNIT unit TST 001 SUB 000 PC:

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr ORIVE oluo RUNTIME hh:mm:ss
READ ATTEMPTED MAXIMM TIMES

type bn

If three 1/0 errors occur when attempting to reed from the drive (one

SEQ 0040
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1/0 error if retries sre dissbled) error 4026 is printed to inform the
operator.

3.2.3.28 4028 - BOTH READ ONLY <AND> WRITE ONLY BITS SET -

CZUDI OVC FTL ERR 04028 ON UNIT unit TST 001 SUB 000 PC: hoetec
DISK EXERCISER OM PC: CONTROLLER AT coeddr DRIVE plug RUNTIME hh:mm:es
BOTH READ ONLY <AND> WRITE ONLY BITS SET -- HMOST ERROR

Error 4020 printe ONLY IF THERE IS A HOST CODE ERROR -- TMIS IS NOT AN
ERROR FROM A DRIVE. Inmhiditing the dropping of units hes no effect on
this error.

3.2.3.29 4029 - MEADER NOT FOUND DURING ERROR LEVEL RECOVERY -

CUDI SFT ERR 04029 ON UNIT unit TST 001 SUB 000 PC: moetec

DISK EXERCISER DM PC: CONTROLLER AT ceddr ORIVE plug RUNTIME hh:em:es
HEADER NOT FOUND DURING LEVEL RECOVERY

ATTEMPT attempt

t bn

SEE:GIS FROM INDEX sector TRX track GRP group CYL cylinder
ORIGIN OF SEEX: GRP group CYL cylinder

REAL TIME STATE state

STATUS (R TO L): words wordS wordd word3 word2 wordl word)

Thie error occurs during error recovery when the recovery msethods
ceuse the hesder to be unable to be reed.

It is quite possible that the ~ecovery methods (such @8 moving the

hesds off-treck) will cause the header to be un-readaeble. Note thet

thie does NOT destroy the heeder, the drive has modified its

read-write peth in such & wey thet the hesder cen‘t be read st this
instent. In this cess, the correct sction IS NOT to see if the sector

;s revectored. All retries and retry levels should be ettempted
iret.

This error occurs ONLY if error level recovery is sllresdy in progress
when the 'HEADER NOT FOUND' error appears.

3.2.3.30 4030 - ERROR DETECTED AFTER DRIVE WAS SPUN DOWN -

CZUDI MRO ERR 04030 ON UNIT unit TST 001 SUB 000 PC: noetpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr ORIVE plug RUNTIME hh:mm:ss
ERROR DETECTED AFTER DRIVE WAS SPUN DOWN

REAL TIME STATE state

STATUS (R TO L): wordt wordd wordd wordl word? wordl wordl

SEQ 004)
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SEQG 0042

THIS ERROR WILL ONLY APPEAR ON MANUFACTURING SOFTWARE. NO FIELD
DIAGNOSTIC WILL DISPLAY THIS ERROR.

Soms sanufecturi softwere ceuses the grive being tested to be spun
down, then up before exercising begins. I1If, efter uomm' the drive
down, ® Orive error is detectead the sbove message will be displeyed.

3.2.5.31 4034 - SERDES OVERRUN ERROR DURING READ -

C2ZUDI SFT ERR 04034 ON UNIT unit TSY 001 SUB 000 PC:

0ISX EXERCISER OM PC: CONTRC '.ER AT caddr DORIVE plug RUNTIME hh:mm:ee
SERDES OVERRUN ERROR DUR READ

ATTEMPT sttempt

t bn

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TDE STATE stete

STATUS (R TO L): wordt wordS wordd wordS word? wordl wordl

The SERDES overrun error is detected on o read operetion end is
indicetive of 8 drive whose transfer rate is grester than 23 MHZ or »
broken SERDES

See retry/recovery section for recovery deteils.

5.2.5.32 4035 - DATA OR STATE CLOCX TIMEOUT DURING READ -

CZUDI SFT ERR 04035 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISX EXERCISER OM PC:dmpc CONTROLLER AT ceddr ODRIVE plug RUNTIME hh:mm:es
DATA OR STATE CLOCX TIMEOUT DURING READ

ATTEMPT attempt

t bn

SE’.QS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE stete

STATUS (R TO L): wordt word3 wordd wordS word2 wordl wordl

The lose of drive clock occurs when the controller ie clocking dete to
or from the drive through the SERDES. Failure of e word to be clocked
in during @ 125 millisecond time period triggere @ loss of drive clock
error.

See retry/recovery section for recovery details.
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SEQ 0043

3.2.3.33 4036 - DATA SYNC TIMEOUT DURING READ -

CZUDI SFT ERR 04036 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISX EXERCISER DM PC:cdmpc CONTROLLER AT ceddr ORIVE plug RUNTIME hh:mm:ee
DATA SYNC TIMEOUT DURING READ

ATTEMPT attempt

SE“CRS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEX: GRP group CYL cylinder

REAL TIME STATE etate

STATUS (R TO L): wordd wordS wordé wordS word? wordl wordd

This error occurs on @ read operation after the correct header hae
been found end the controller times ocut waiting for the dete sync
word.

See retry/recovery section for recovery deteils.

3.2.3.34 4037 - R/W ROY DROPPED BEFORE/DURING READ -

CZUDI SFT ERR 04037 ON UNIT unit TST 001 SUB 000 PC:

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr ORIVE plug RUNTIME hh:wm:se
R/W ROY DROPPED BEFORE/DURING READ

ATTEMPT eottempt

sg"oas FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE stete

STATUS (R TO L): words wordS wordd wordl worde wordl wordl

The loees of resd/write ready error is detected either before on 1/0
hes begun when trying to send out the resl time command or st the end
of an 1/0 operation when checking for errors.

See retry/recovery section for recovery deteils.

3.2.3.35 4038 - RCVR ROY DROPPED BEFORE/DURING READ -

CZUDI SFT ERR 04038 ON UNIT unit TST 001 SUB 000 PC:

DISK EXERCISER OM PC: CONTROLLER AT clddr ORIVE Dluo RUNTIME hh:mm:ss
RCVR ROY OROPPED BEFORE ING READ

ATTEMPT ettempt

SE”G!S FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE stete

STATUS (R TO L): wordb wordS wordd word3 word2 wordl wordl

The loss of drive receiver resdy is detected when the controller s
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SEQ 0044

trying to send out 8 resl-time reed or write commend.

See retry/recovery section for recovery deteils.

3.2.3.36 4040 - ALL COPIES OF RCT READ WITH ERROR -

CZUDI HRD ERR 04040 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:ampc CONTROLLER AT ceddr ORIVE plug RUNTIME hh:mm:ss
ALL COPTES OF RCT READ WITH ERROR, SEARCHING FOR

LON THAT WAS REVECTORED

LAST RCT LBN SEARCHED bn

SEARCHING FOR LBN bn

C2UDI HRD ERR 04040 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr ODRIVE plug RUNTIME nh:mm:ss
ALL COPIES OF RCT READ WITH ERROR, SEARCHING FOR

LON WITH HEADER NOT FOUND

LAST RCT LON SEARCHED bn

SEARCHING FOR LBN bn

Error 4040 occurs when TEST 4 is trying to find the RBN thet replaces
s LBN that was revectored or whoee header could not be found (both
should be revectored). TEST 4 wes unable to get & velid copy out of
the M copies of the RCT dus to 1/0 errore or ECC/EDC errors. M is @
SDI ORIVE CHARACTERISTIC end is defined by the drive. Thie s
indicitave of either o bad pack (MDA) or that something wrote over the
RCT incorrectly. Try to reformat the subunit.

3.2.3.37 4041 - CORD NOT FIND REPLACEMENT -

CZUDI HRD ERR O4G41 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
COULD NOT FIND REPLACEMENT FOR

LON THAT WAS REVECTORED

LBN TO REPLACE bn

CZUDI MRD ERR 04041 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC: CONTROLLER AT ceddr DRIVE plug RUNTIME hh:em:ss
COULD NOT FIND REPL T FOR

LBN WITH MEADER NOT FOUND

LBN TO REPLACE bn

Error 4041 only occurs when TEST 4 is running in the customer dJdeate
srea, ond is trying to find the RBN thet replaces & LBN thet wes
revectored (must be in the RCT) or whose header could not be found
(should be in the RCT, unless the media under the header hes 'grown’ 8
bad spot recently). In either ceose, TEST 4 wes unable to ind on
entry in the ‘CY for the the eector end the subunit should be
reformetted. In the cese of the revectored LBN, the ceuse of the
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SEQG 0045

RCT's corruption should be determined (even with the header not found,
tre RCT mpy have been corrupted because a header going bed without
warning (eg. the formetter not being sble to see it o8 & wesk spot)
is @ very low probibility occursnce).

3.2.3.38 4042 - TIMEOUT WAITING FOR SECTOR OR INDEX PW.SE -

CZUDI DVC FTL ERR 04042 ON UNIT unit TST 001 SUB 000 PC: hostpe

DISK EXERCISER DM PC:dmpc CONTROLLER AT caddr ODRIVE plug RUNTIME hh:sm:ee
TIMEQUT WAITING FOR SECTOR OR INDEX PR SE

GRP CYL cylinder

REAL r?vg STATE state

STATUS (R TO L): wordd wordS wordd wordl word? wordl wordd

Error 4042 occurs when the controller microcode never detects 8 sector
or index pules from the drive before s read or write operation. If
dropping of units is inhibited, & seek will be issued, and the write
attespted speain.

3.2.3.39 4044 - SEEX OR HEAD SELECT ERROR OETECTED OURING WRITE -

CZUDI SFT ERR 04044 ON UNIT unit TST 001 SUB 000 PC: hostpc
OISK EXERCISER OM PC: CONTROLLER AT caddr ORIVE plug RUNTIME hh:mm:ss
SEEX OR HEAD SELECY DETECTED ODURING WRITE

ATTEMPT attewpt
LBN

bn
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEX: GRP group CYL cylinder
REAL TIME STATE stete
STATUS (R TO L): wordt wordS wordd word3 worde wordl wordl

See error 404S for description.
See retry/recovery section for recovery deteils.

3.2.3.40 4045 - SEEX OR HEAD SELECT ERROR DETECTED DURING READ -

CZUDI SFT ERR 04045 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:admpc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
SEEX OR MEAD SELECT ERROR DETECTED DURING READ

:;T‘EPPT sttempt

bn
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder
REAL TIME STATE state
STATUS (R TO L): wordé wordS wordé word3 word2 wordl wordd
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errors 4044 end 4045 occur whernn the header comperison routine
deteraines that the drive is mntonod st the wrong physicel
cylinder, or that the wrong head (which con be cylinders, groups or
trecks, or eny cosbination depending on the drive) had been selected.
This error only occmmonthodnvo iteelf had not detectad the
mispeek or incorrect head selected.

NOTE: Theee errors will only be detected when the operator is running
TEST 4 in the customer dete srea. This error will <<never>> sppeasr
when running in the disgnostic sres.

See retry/recovery section for recovery deteils.

3.2.3.41 4047 - DATA OR STATE CLOCK TIMEOUT DURING WRITE -

C2UDI SFT ERR 04047 ON UNIT unit TST 091 SUB 000 PC: hos

DISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr ORIVE plug RUNTIME hh:mm:ee
DATA OR STATE CLOCK TIMEOUT DURING WRITE

ATTEMPT sttempt

t bn

SE”NS FROM INDEX sector TRX track GRP group CYL cylinder
ORIGIN OF SEEX: GRP group CYL cylinder

REAL TIME STATE stete

STATUS (R TO L): wordb wordS wordd word3 word2 wordl word0

The loes of drive clock occurs when the controller ie clocking dets to
or from the drive through the SERDES. Feilure of & word to be clocked
in during 8 125 millisecond time period triggers & loss of drive clock
error.

See retry/recovery section for recovery detsils.

3.2.3.42 4048 - R/MW ROY DROPPED BEFORE/DURING WRITE -

CZUDI SFT ERR 04048 ON UNIT unit TST 001 SUB 000 PC:

OISK EXERCISER D¢ PC:“C CONTROLLER AT caddr DRIVE pluo RUNTIME hh:mm:ss
R/W ROY DROPPED BEFORE/OURING WRITE

ATTEMPT sttempt

t bn

SEE?WS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEX: GRP group CYL cylinder

REAL TIME STATE etate

STATUS (R TO L): wordé wordS wordd word3 word2 wordl wordl

The loss of resd/write ready error is detected either before en 1I1/0
has begun when trymg to send out the resl time commend or at the end
of an 1I/0 operation when checking for errors.

See retry/recovery section for recovery detsils.

b
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SEQ 0047

3.2.3.43 4049 - RCVR ROY DROPPED BEFORE/OURING WRITE -

CZUDI SFT ERR 04049 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC: CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
RCVR ROY OROPPED BEFORE ING WRITE

ATTENPT attempt

t bn

slf?ons FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE etete

STATUS (R TO L): wordd wordS wordd word3 word? wordl wordl

The loee of drive receiver resdy is detected when the controller is
trying to send out @ resl-time read or write commend.

See retry/recovery section for recovery Jetsils.

3.2.3.44 4050 - BEGINVEND SEY STARTING BLOCK NUMBER GREATER THAN
ENDING BLOCX NUMBER -

CZUDI OVC FTL ERR 0405C ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:% CONTROLLER AT caddr DRIVE pl RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSMER MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
BEGIN/END SET STARTING BLOCX NUMBER GREATER THAN ENDING CLOCK NUMBER

Thie is @ TEST & initislizetion error dus to en operstor error. Go
back to the wenual intervention questions and check the anewers to the
BEGIN/END set questions. Inhibiting the dropping of units has no
effect on this error.

3.2.3.45 4051 - THE BEGIN/END SETS OVERLAP -

CZUDI DVC FTL ERR 04051 ON UNIT unit TST CO1 SUB 000 PC: hostpc

DISK EXERCISER U‘l PC:% CONTROLLER AT caddr MIVE&sup MTI’E hh:mm:ss
OPERATOR ERROR IN MANUAL INTERVENTION QUESTI OR THIS UNIY

THE BEGIN/END SETS OVERLAP

Thie is @ TEST 4 initializetion error dus to an operstor error. Go
back to the menual intervention questions and check the snswers to the
BEGIN/END set questions. Inhibiting the dropping of unite has no
effect on this error.
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3.2.3.46 4052 - BEGIN/END SET ENDING BLOCK NUMBER EXCEEDS MAXIMUM -

CZUDI OVC FTL ERR 04052 ON UNIT unit TST 001 SUB 000 PC: mhostpc

OISK EXERCISER Om PC: CONTROLLER AT ceddr ORIVE pl RUNTIME hh:mm:se
OPERATOR ERROR IN ANSHWER MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
BEGIN/END SET ENDING BLOCK NUMBER EXCEEDS MAXIMUM

MAXIMUM BLOCK NUMBER ON DEVICE IS meximum_block _nuwber

sax imum_block _number:
This is the highest block number the operator cen specify.

This is @ TEST 4 initializetion error dus to an operator error, Go
back to the manusl intervention gquestions end check the snewers to the
BEGIN/EN" set questions. Inhibiting the dropping of units hes no
effect on this error,

3.2.3.47 4053 - DUPLICATE BAD BLOCKS -

CZUDI DVC FTL ERR OA0S3 ON UNIT unit TST 001 SUB 000 PC: hostpc

OISX EXERCISER DM PC: CONTROLLER AT caddr DRIVE pl RUNTIME hh:am:ss
OPERATOR ERROR IN ANSMER MANUAL INTERVENTION QUESTIONS FOR THIS UN1T
OUPLICATE BAD BLOCKS

This is @ TEST 4 initislization error dus to an operator error. Go
back to the manual intervention questions and check the enswers to the
BAD BLOCK questions. Inhibiting the dropping of units has no effect
on this error.

3.2.3.48 40S4 - BAD BLOCK NUMBER EXCEEDS MAXIMUM -

CZUDI OVC FTL ERR 04054 ON UNIT unit TST 001 SUB 000 PC: hostpc

OISK EXERCISER OM Ka% CONTROLLER AT caddr DRIVE pl RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSWER MANUAL IMTERVENTION QUESTIONS FOR THIS UNIT

BAD BLOCK NUPMBER EXCEEDS MAXIMUM. MAXIMUM BLOCK NUMBER

ON DEVICE IS meximm_block number

max imm_block _rumber:
This is the highest block number the operator cen specify.

This is @ TEST 4 initislizetion error dus to an operator error, Go
back to the manusl intervention gquestiuns end check the answers to the
BAD BLOCK questions. Inhibiting the dropping of units hes no effect
on this error,

56Q@ 0048
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3.2.3.49 4055 - STARTING CYLINDER GREATER THAN ENDING CYLINDER -

CZUDI OVC FTL ERR 04055 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER OM PC: CONTROLLER AT ceddr DORIVE &é\? RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSWER MANUAL INTERVENTION QUESTI OR THIS UNIT
STARTING CYLINDER GREATER THAN ENDING CYLINDER

This is ®» TEST 4 initislizetion error dus to an oOperator error. Go
beck to the maenual intervontion questions and check the snewers to the
STARTING AND ENDING CYLINDER questions. Inhibiting the dropping of
units has no effect on this error.

5.2.3.50 :’03? - RANDOM AND SEQUENTIAL SEEKS CANNOT BE MIXED WITHIN A

CZUDI OVC FTL ERR 04056 ON UNIT unit TST 001 SUB 000 PC: hostpe

DISK EXERCISER OM pm% CONTROLLER AT ceddr NIVE&éup RUNTIME hh:mm:se
OPERATOR ERROR IN ANSMER MANUAL INTERVENTION QUESTI OR THIS UNIT
RANDOM AND SEQUENTIAL SEEKS CANNOT BE MIXED WITMIN A UNIT

Error 4056 is an cperator error. The error occurs on s multiple
subunit drive when one subunit is selected to run in random mode, and
another is selected to run in sequential wmode. This mix is not
supported, so the above mescage is issued. Inhibiting the dropping of
unite hes no effect on this error.

3.2.3.51 4057 - OVERFLOM WHEN CALCULATING THE L/DBN FROM THE GIVEN
CYLINDER -

CZUDI OVC FTL ERR 04057 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:dmpc CONTROLLER AT caddr ORIVE pl RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
OVERFLOW WHEN CALCULATING THE L/DBN FROM THE GIVEN CYLINDER

CYLINDER TOO LARGE

This is @ TEST 4 initielizetion error due to an operator error. The
operator entered 8 cylinder nrumber, that when converted to a block
nusbar, the block nusber exceeded (2¢428) - 1. Go back to the menusl
intervention guestions and check the answers to the STARTING AND
ENDING CYLINDER questions. Inhibiting the dropping of units hes no
effect on this error.

SEQ 0049
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3.2.3.52 4058 - TRACK EXCEEDS MAXIMUM FOR DEVICE -

3.2.3.53 4058 - GROUP EXCEEDS MAXIMUM FOR DEVICE -

CZUDI DVC FTL ERR 04058 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISX EXERCISER DM PC:% CONTROLLER AT ceddr ORIVE p up MTIPE hh:om:ss
OPERATOR ERROR IN ANSWER MANUAL INTERVENTION QUESTI(NIS FOR THIS UNIT

TRACK EXCEEDS MAXIMUM FOR DEVICE. MAXIMUM IS meximum_treck

meximum_treck:
This is the highest track number the operator cen epecify.

This is @ TEST 4 initielizetion error dus to an operator aerror, Go
back to the manuel intervention questions and check the answers to the
TRACK questions. Inhibiting the dropping of umto has no effect on
this error.

CZUDI DVC FTL ERR 04058 ON UNIT unit TST 001 SUB 200 PC: hostpc

OISK EXERCISER OM PC: CONTROLLER AT ceddr ORIVE pl MTI’E hh:mm:ss
OPERATOR ERROR IN ANSMER MANUAL INTERVENTION MSTIO‘S OR THIS UNIT
GROUP EXCEEDS MAXIMUM FOR DEVICE. MAXIMUM IS meximum_group

X i Um_Qroup :
This is the highest group number the operator cen specify.

This is @ TEST 4 initislization error dus to an opereator error. Go

beck to the menual intervention gquestions end check the snswers to the

?:(_IP questions. Inhibiting the dropping of units has no effect on
'8 error.,

3.2.3.54 4059 - TWO IDENTICAL TRACKS -

3.2.3.55 4059 - TWO IDENTICAL GROUPS -

CZUDI DVC FTL ERR 04059 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC CONTROLLER AT ceddr ORIVE p up RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSUWE MANUAL INTERVENTION QUESTIONS FOR 1HIS UNIT

TWO IDENTICAL TRACKS

This is @ TEST 4 nitislizetion error dus to an operator error, Go

beck to the menual intervention questions and check the snswers to the

I:QCK questions. Inhibiting the dropping of units has no effect on
is error,

CZUDI DVC FTL ERR 04059 ON UNIT unit TST 001 SUB 000 PC: hostpc
DISK EXERCISER DM PC:dmpc CONTROLLER AT ceddr ORIVE pl RUNTIME hh:mm:as
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIY

SEQ 0050
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TWO IDENTICAL GROUPS

This is @ TEST 4 initielizetion error due to on operstor error. Go
beck to the menusl intervention questions and check the snswers to the
GROUP questions. Inhibiting the dropping of units has no effect on
this error.

3.2.3.56 4062 - DBN COMPUTED FROM END CYLINDER GIVEN EXCEEDS MAXIMUM
O8N NUMBER -

CZUDI OVC FTL ERR 04062 ON UNIT unit TST 001 SUB OCO PC: hostpc

DISK EXERCISER DM PC:dmpc CONTROLLER AT ceddr DRIVE plup RUNTIME hh:sm:ss
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT

DBN COMPUTED FROM END CYLINDER GIVEN EXCEEDS MAXIMUM DBN NUMBER ON

DEVICE - CYLINDER TOO LARGE

This is @ TEST 4 initializetion error due to an operetor error. Note
that though there mey be writesble DBN's on the ‘lest’ cylinder, the
resd only diagnostic ares mey stert on that same cylinder, end TEST 4
tries to write to the end of the cylinder thet the operator specified.
Therefore, epec:fy the previous cylinder if cylinders must be
specified. Inhibiting the dropping of unite has no effect on this
error.

CZUDI DVC FTL ERR 04062 ON UNIT unit TST 001 SUB 000 PC: hostpc

OISK EXERCISER DH PC: CONTROLLER AT ceddr ORIVE plup RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSHER MANUAL INTERVENTION QUESTIONS FOR THIS UNIT

LBN COMPUTED FROM END CYLINDER GIVEN EXCEEDS MAXIMUM LBN NUMBER ON

DEVICE - CYLINDER TOO LARGE

This is @ TEST 4 initislizetion error dus to an operstor error. Ncte
that though there may be writeable LON's on the 'lest’ cylinder, the
RCT sres may stert on that same cylinder, end TEST 4 tries to write to
the end of the cylinder that the operator epecified. Therefore.
specify the previous cylinder i? cylinders must be epecified.
Inhibiting the dropping of unite has no effect o this error.

3.2.3.57 4063 - REAL TIME STAT{ RECEIVE ERROR DURING WRITE -

CZUDI SFT ERR 04063 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC:dmpc CONTROLLER AT ceddr ORIVE plug RUNTIME hh:mm:ss
REAL TIME STATE RECEIVE ERROR DURING WRITE

ATTEMPT attempt

t bn

szams FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP growp CYL cylinder

REAL TIME STATE stete

STATUS (R TO L): wordt wordS wordd word3 word? wordl word0

S€Q@ 0051
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The resl time drive state receive error is detected at the end of an
170 operation end indicates that there wes & pulee or perity error in
the receipt of the drive’'s state during the 1/0 operetion.

See retry/recovery section for recovery details.

3.2.3.58 4064 - REAL TIME STATE RECEIVE ERROR DURING READ -

CZUDI SFT ERR 04064 ON UNIT unit TST 001 SUB 000 PC: hostpc

DISK EXERCISER DM PC: CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
REAL TIME STATE RECEIVE ERROR DURING READ

ATTEMPT attempt

SEP.GS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE stete

STATUS (R TO L): wordé wordS wordd word3 worde wordl word)

The resl tine drive stete receive error is detected st the end of on
1/0 operstion and indicates thet there wes @ pulee or perity error in
the receipt of the drive’'s state during the 1/0 operetion.

See retry/recovery section for recovery deteils.

5.2.3.59 4068 - UNKNOWN ERROR CODE DURING MRITE -

CZUDI HRD ERR 04068 ON UNIT unit TST 001 SUB 000 PC:

OISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr DRIVE pl.ug RUNTIME hh:mm:ss
UNKNOWN ERROR CODE OURING WRITE

ERROR CODE RETURNED error_code

REAL TIME STATE stete

STATUS (R TO L): wordd wordS wordd word3 worde wordl word0

error_cods:
This is the error code returned to TEST 4 by the controller thet
TEST 4 does not recognize.

The unknown error code occurs when the controller returns an error
code from aen operstion that TEST 4 does not recognize. Possible
controller microcods chenge without TEST 4 updete.

See retry/recovery section for recovery deteils.

SEQ 0052

—
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3.2.3.60 4069 - UNKNOWN ERROR CODE DURING READ -

C2UDI MRD ERR 04069 ON UNIT unit TST 001 SUB 000 PC: hostpc
OISX EXERCISER OM PC:gc CONTROLLER AT caddr DORIVE plug RUNTIME nh:mm:ee
UNKNOMN ERROR CODE OUR READ

ERROR CODE PETURMNED error_code
REAL TIME STATE state
STATYS (R TO L): wordb wordS wordt wordd word? wordl wordl
error_code:
fnhis is the error code returned to TEST 4 by the controller thet
TEST 4 does not recognize.
The unknown error code occurs when the controller returns en error
code from an operation thet TEST 4 does not recognize. Possible
controller microcode _hange without TEST 4 updete.

See retry/recovery section for recovery detsils.

3.2.3.61 4070 - TIMEOUT OF SEND -

CZUDI SF7 ERR 04070 ON UNIT unit TST 001 SUB 000 PC:

DISKX EXERCISER Ort PC:dmpc CONTROLLER AT ceddr ORIVE pluo RUNTIME hh:em:es
TIMEOUT OF SEWD

command_type
REA. TDE STATE etete
STATUS (R TO L): wordd wordS wordd wordl word? wordl wordl

command_type:
See section following error 4078 for e description

If TEST 4 tries to send & level 2 command to the drive, end receiver
resdy is deseserted. error 4070 occurs.

See retry/recovery section for recovery detasils.

3.2.3.62 4071 - TIMEOQUT OF RECEIVE -

CZUDI SFT EAR 04071 ON UNIT unit TST 001 SUB 000 PC:

DISX EXERCISER Ort PC:ampc CONTROLLER AT ceddr DRIVE pluo RUNTIME hh:mm:ss
TIMEOUT OF RECEIVE

conmand_type
REAL TIME STATE stats
STATUS (R YO L): wordé wordS wordd word3 word? wordl wordl

commend_type:
See section following error 4078 for e description

This error ie @ Pailure of the drive to respond to en 5SDI level 2

SEQ 0053
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command (vee Tt SDI epecificetion) before the drive suppl i ed commend
tissout expiree

See retry/recovery section for recovery details.

5.2.3.63 4072 - FIRST WORD RECEIVED WAS NOT START FRAME -

CZUDI SFT ERR 04072 ON UNIT unit TST 001 SUB 000 PC: hostpc
OISX EXERCISER OM PC:dmpc CONTROLLER AT ceddr DRIVE pluo RUNTIME hh:em:es
FIRSY m RECEIVED WAS NOT START FRAME

commend_t
REAL TI'E STME stete
STATUS (R TO L): wordt wordS wordd wordl word? wordl wordl

command_type:
See section following error 4078 for a description

The first word received by the controller from the drive wes not o
velid msesegs stert freme.

See retry/recovery section for recovery deteils.

5.2.3.64 4073 - FRAMING ERROR ON LEVEL O RECEIVE -

C2UDI SFT ERR 04073 ON UNIT unit TST 001 SUB 000 PC: hoetpc
DISX EXERCISER DM PC:dmpc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:ss
FRAMING ERROR ON LEVEL O RECEIVE

command _type
REAL TIME STATE eteste
STATUS (R TO L): cordd wordS wordf wordS word? wordl wordd

command_type:
See section following error 4078 for @ description

Error 4073 ie coused by one or more of the following conditions: 1)
Illegel frame cods -- the frame is not & message stert, continue, or
ond freme. 2) Illegal sequence of frases -- suth o8 ¢ messegs stert
frame without ever receiving & meesege ¢ d freme. This can be ceused
by the drive sending o response Sefore the controller segerte receiver
ready, or & rendom hit on the SDI ceble thet gerbles e frame or s bed
drive trensmitter or receiver on the controller.

See retry/recovery section for recovery deteils.

SEQ 0054
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3.2.3.65 4074 - CHECXSUM ERROR ON LEVEL O RECEIVE -

CZUDI SFT ERR 04074 ON UNIT unit TST 001 SUB 000 PC:

DISK EXERCISER O™ PC:doc CONTROLLER AT ceddr DRIVE oluo RUNTIME hh:mm:ee
CHECXSUN ERROR ON LEVEL O RECEIVE

commend_type

REAL (TME STATE state

STATUS (R TG L): wordd wordS wordét word3S word? wordl wordl

commend_typs:
Ses section following error 4078 for @ description

The checkoum etteched to & message end frame did not metch the
checkoum computed over the level 2 commend., This sould be ceused by o
bed drive tranemitter, bad controller receiver, incorrectly computed
checkoum by the drive (unlikely) or & random hit on the SDI cable.

See retry/recovery section for recovery deteils.

3.2.3.66 407% - BUFFER SIZE SMALLER THAN LEVEL 2 RESPONSE -

CZUDI SFT ERR 04075 ON UNIT unit TST 001 SUB 000 PC: hostpc
OISK EXERCISER OM PC:dmpc CONTROLLER AT ceddr ORIVE plug RUNTIME hh:mm:ss
BUFFER SIIE SMALLER THMAN LEVEL 2 RESPONSE

command_t
REAL TDE S‘IME stete
STATUS (R TO L): wordb wordS wordd wordS word2 wordl wordl

command_type:
See section following error 4078 for @ description

The buffar size set sside for the reponse wes not lsrge enough for the
response received, This is ceused by the drive sending 8 response
that is incorrect for the request sent to the drive, or the drive
sending some gerbege with the respanee.

See retry/recovery section for recovery detsils.

3.2.3.67 4076 - RESPONSE OF LEVEL 2 CMD NOT AS EXPECTED -

CZUDI SFT ERR 04076 ON UNIT unit TST 001 SUB 000 PC: hostpc
OISK EXERCISER Om PC: CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:es
RESPONSE OF LEVEL 2 CMD NOT AS EXPECTED

command tgo

EXPECTED RESPONSE expected_response

RESPONSE RECEIVED response_received

REAL TIME STATE stete

STATUS (R TO L): wordé wordS wordd word3 word? wordl wordl

SEQ 0055
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command_type:
See section following error 4078 for @ description

expected_response:
Thie ies the correct reponse (MHEX) for the commend,

response_received:
This is the response received from the drive, (HEX) where @ 70 i
an unsuccessful reponee. Any other then @ 70 for this velus
indicotes @ <<VREY»> gick drive.

This is coused by receiving en UNSUCCESSFUL reponse from the drive, or
the drive sending eooms responas other then the correct response for
the request sent to “he drive. See the contents of sestetus for the
unexpected reponee error (or reason).

See retry/recovery section for recovery deteils.

3.2.3.68 4077 - DRIVE NEVER DEASSERTED RECEIVER READY AFTER LEVEL 2

CZUDI SFT ERR 04077 ON UNIT unit TST 001 SUB 000 PC: hostpc
DISK EXERCISER DM PC: CONTROLLER AT caeddr MIVE'slun RUNTIME hh:mm:ss
ORIVE NEVER DEASSERTED RECEIVER READY AFTER LEVEL 2 SE

command_type
REAL TIME STATE state
STATUS (R TO L): wordb wordS wordd wordd word2 wordl wordd

command_type:
See section following error 4078 for s description

After a successful send of e level 2 commend end before receiving the
response, TEST 4 checks the drive's receiver ready to meke sure i1t hes
been dessserted. If it hasn't, error 4077 is printed.

See retry/recovery section for recovery deteils.

3.2.3.69 4078 - UNKNOWN ERROR CODE RETURNED FROM LEVEL 2 RECEIVE -

CZUDI SFT ERR 04078 ON UNIT unit TST 001 S\8 000 PC: hostpc
DISK EXERCISER OM PC:dmpc CONTROLLER AT caddr [RIVE plug RUNTIME hh:mm:es
UNKNOWN ERROR CODE RETURNED FROM LEVEL 2 RECEIVE

command _t

ERROR C RETURNED error_code

REAL TIME STATE stete

STATUS (R TO L): wordé wordS wordd wordld word?2 wordl wordl

commend _type:

SEQ 0056




FS

CZUDIAO UDASO-A/KDASO-Q DRIVE E MACRO v05.0ib Sundey 07 Oct-84 20:58 Page 57

USER DOCUMENTATION

POP-11 UDASO-A/KDASO-Q Orive Exerciser User Guide Page 56

error_code:
This is the error code returned to TEST 4 by the controller thet

TEST 4 does nOt recogn:ze.

The unknown error code occurs when the controller returns en error
code from en operation that TEST 4 does not recognize. Possible
controller microcods change without TEST 4 update.

See retry/recovery section for recovery deteils.

NOTE: Errors 4070 - 4078 will becoms device fatels if ottempted 3
times. If dropping of units are inhibited, error recovery is the seme
ss if the error was @ soft error,

command_type:
in errors 4070-4078 commend_type is one of the following level 2
conmends :

ATTEMPTING TO BRING ORIVE ONLINE
ATTEMPTING TO ISSUE SEEX
ATTEMPTING 10 GET STATUS
ATTEMNPTING ORIVE CLEAR OO
ATTEMPTING TO BRING ORIVE ONLINE
ATTEMPTING TO CHANGE MODE
ATTEMPTING ERROR RECOVERY OO
ATTCMPTING 1O ISSUE SEEK
ATTEMPTING TO RECALIBRATE

The following commend_types occur only during initielizetion, and
will couse @ device fatel if they occur. Inhibiting the dropping
of units hes no effect on these errors.

ATTEMPTING TO SPIN UP DRIVE
ATTEMPTING TO GET COMMON CHAR
ATTEMPTING TO GET SUBUNIT CHAR

If <<ANY>> error occurs during initielizetion, <<ND»> testing is
done on <<ANY>> drive attached to the controller that the
initiaslizetion erorr occured on. See error number 4016,

SEQ 0057
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3.2.4 SPECIAL DEVICE FATAL (05000) -

C2UDI NVC FTL ERR 0S00G ON UNIT 00 TST Q01 SUB 000 PC:

OISK zzzzzzzz DM PC: CNTRG.LER AT csr DRIVE plug MTIFE hoh:om: a8
UNABLE TO FIND REQUESTED DRIVE FOR TESTING

THE FOLLOWING IS VISIBLE ON THE PORTS

PORT O -- description

PORT 1 -- description

PORT 2 -- description

PORT 3 -- description

Where 22222222 is either 'RESIDENT', 'FUNCION’' or 'EXERCISER'. This

meesege is presented when the -pocuhod drive was not found by test 2
grliut 3 on eny of the ports. A description of what wes on each port
ollows.

NO DRIVE ATTACHED

There is nothing on the port. If there is suppove to be @ drive on
this port, meke sure there is an odd number of cebles between the
c::tronor and the drive end meke sure the cables ere properly
atteched.

RCVR RDY NEVER ASSERTED
T:otdavicc on the port did not assert RCVR RDY while trying to get
stete.

TIMEQUT OF SEND
Sending an SOI command timed out. RCVR RDY is not sseerted.

TIMEOUT OF RECEIVE
Receivi on SDI commend timed out. The drive failed to respond to en
SOI level 2 command before s timeout expired.

FIRST WORD RECEIVED WAS NOT START FRAME
The firet word received by the controller from the drive was not a
valid messeage start frame.

FRAMING ERROR ON LEVEL O RECEIVE

The device and the controller sre out of sync or en illegsl frame code
(the freme is not e messsge stert, continue, or end frame) or illegel
sequenca of frames. This cen be ceused by the drive sending =n
response before the controller ssserts receiver resdy. or e random hit
on the SDI cable thet gerbles o frame or @ bad drive tranemitter or
controller receiver.

CHECKSUM ERROR ON LEVEL O RECEIVE

The checkeum etteched to o message frame did not metch the
checksum computed over the level 2 conund This could be caused by a
bad drive treanemitter, bad controller receiver, incorrectly computed
checkeoum by the drive (unlikely) or @ rendom hit on the SDI ceble.

RESPONSE LONGER THAN EXPECTED FOR CMD
The buffer size set eside for the response was not lerge enough for

SEQ 0058
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the response received. Thie is caused by the drive sending e response
thet is incorrect for the regquest sent to the drive, or the drive
sending some gurbage with the response.

ORIVE n [further explanstion])
A drive was found at the end of the cable. A further explanation mey
be presented. These further explanations ere:

ORIVE NGT AVAILABLE TO THIS CONTROLLER
The drive was found but is not eveilable to this controller. It
mey be duel ported end the drive is online to another controller.

UNSPINABLE DRIVE
The drive is unspinable. The drive mey be powered up but the
RUN/STOP ewitch may be popued out.

SEQ 005S
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SEQ 0060

4.0 DM PROGRAM RETRY AND RECOVERY METHODS
4.1 ECC ERRORS

ECC DETECTED ERROR, BUT CORRECTION FAILED
ECC CORRECTIONS EXCEED THRESHOLD
ECC OETECTED ERROR (If ECC correction dissbled)

Retry/Recovery - The controller or TEST 4 will first re-resd the
sector with the erroneous ECC N times, then N times for each level of
error recovery the drive supports. The value of N is en SDI drive
characteristic. Thie retry mechenism will persist until either the
recovery level resches zero or the operation succeeds. It should be
noted that the manual intervention questions cen disable retries (in
this cese the recovery fails the firet time) and diseble error
correction (i.e., no ECC correction will be performed). €CC
:z*;ion and retries are <<ALWAYS>> enabled when TEST 4 is reading

Recovery success - One soft error is counted for the entire operation
including retries.

Recovery Failure - TEST 4 will iessue @ hard error for the sector. No
soft errors will be counted.

4.2 EDC ERRORS

EDC DETECTEN ERROR BUT ECC DID NOT
ECC CORRECT.ON SUCCEEDED, BUT EDC DETECTS ERROR

This error is indicative of 8 controller herdware error, either a
SERDES failure or an undetected RAM failure, or a sector thet wes
written with an incorrectly computed EDC.

Retry/Recovery - The controller or TEST 4 will re-read the sector with
the erronecus EDC N times, then N times for esch level of error
recovery the drive esupporte. The value of N is en SDI drive
characteristic. This retry mechaniem will persist until either the
recovery level resches zero or the operation succeeds. It sehould be
noted thet the manusl intervention questions cen disable retries (in
this cess the recovery fails the firet time). Retries sre <<ALWAYS>>
enabled when TEST 4 is reading the RCT,

Recovery success - One soft error is counted for the entire operstion
including retries.

Recovery Failure - TEST 4 will issue & hard error for the sector. No
soft errors will be counted.
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4.3 SDI LEVEL 2 AND ASYNCHRONOUS ERRORS
The SDI level 2 errors are as follows:

o Packet scknowledge failure

o Level 2 commend error response, “DE” bit set

o Level 2 commend error response, "PE" or “RE” bit eset
o Receipt of erronecus drive response

o Seek complete timeocut

o Asynchronous drive errors

Leval 2 errors sre slways retried, even if retries are dissbled in the
menus]l intervention questions.

In the following retry/recovery algorithme, TEST 4 'Generic error
recovery’ is the following steps:

Issus online commend
2. Get status

2a. If the port, run or epindle ready (PS, RU or SR) bit ise
dessserted, on Immediete device fatal error is reported and
the unit and all its subunits are dropped from testing.

2b. If the recalibrate reguested (RR) bit is eet, TEST 4 will
issue @ RECALIBRATE, then SEEK <<AFTER>> generic error
recovery is complete.

2c. 1f the drive error (DE) bit is set, TEST 4 will issue @& SEEK
<<AFTER>> generic error recovery is complete.

3. If no drive errors, go to 5

4. Send DRIVE CLEAR commend

S. Change mode

NOTE: If the drive's timeout expires once, ®so0 the drive asserts
ettention just to get TEST 4 to issue & level 2, TEST 4 will go

through the sbove error recovery. However, since the timeout expiring
is not en error, nO error Messape i issued.

4.3.1 PACKET ACKNOWLEDGE FAILURE -

TIMEOUT OF SEND
TIMEOUT OF RECEIVE

The timesout of send occurs when the controller attempts to send a
level 2 commend to the drive, but the drive's receiver ready is
not ssserted. Timeout of receive is o failure of the drive to

SEQ 0061
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respond to en SDI level 2 command (see the SDI epecification)
before the drive-supplied command timeout expires. These errors
are grouped togsther because their recoveries are the same.

Retry/Recovery - Controller mode - The steps listed below are
performed.

1. The drive is initialized.
2. An SDI GET STATUS commend is issued.
5. If the status obtained in the previous step indicated
and then <leared by en SOI DRIVE CLEAR comand, o ve?
4. An SDI SEEX commend is issued.
5. The commend is retried.
Retry/Recovery - TEST 4 - The steps listed below are performed.
1. The drive is initialized
2. TEST 4 Generic error recovery is performed
5. An SDI SEEX commend is issued.
4. The commend is retried.

Recovery success - One soft error is counted for the entire
operation including retries.

Recovery Failure - The above sequence will be repeated two times
end, if the failure persiste, TEST 4 will issus & device fatsl
error and the drive and all its subunits will be dropped. It
should be noted that the retry strategy for SDI level 2 errors
involves iseui sdditional level 2 commends. The retry count is
the sum of all retries on all SOI level 2 commends, including
thoss commends issued in recovery attempts.

4.3.2 LEVEL 2 COMMAND ERROR RESPONSES -

RESPONSE OF LEVEL 2 CMD NOT AS EXPECTED

A level 2 error response is when a8 command has successfully been
sent to the drive end en error-free level 2 response has been
received which hes 8 \NSUCCESSFUL or unrecognized opcode.

SEQ 0062
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4.3.2.1 *DE” BIT SET -
RESPONSE OF LEVEL 2 CMD NOT AS EXPECTED

An UNSUCCESSFUL response to @ level 2 command, with the "OE”
bit set in the stetus response, notifies TEST 4 thet @ dr.ve
error wes detected (or occurred) in connection with the
execution of the SODI commend.

Retry/Recovery - Controller mode - The stepes listed below
ere performed.

1. An SDI GET STATUS commend is issued.

2. The drive error ie clesred by en SDI DRIVE CLEAR
command end o SEEX commend is issued for the
cylinder where the drive waes positioned when the
error wes reported.

3. The commend is retried.

Retry/Recovery - TEST 4 - The eteps listed below sre
performed.

1. TEST 4 Generic error recovery is parformed MNote
thet because the "DE” bit is set, TEST 4 generic
error recovery will issuse @ SEEK (see generic error
recovery)

2. The commend is retried

Recovery success - One soft error is counted for the entire operation
including retriee.

Recovery Feilure - The sbove sequence is repested two times and, if
the feilure persiste, TEST 4 will iseus @ device fetel error and the
drive and eil ite subunits will be dropped. Note that the retry
strategy for SOI level 2 errors involves issuing additionsl level 2
commends. The retry count is the sum of @il retries on ell SOI level
2 commands, including those commends iseusd in recovery attempts.

4.3.2.2 *"PE” OR “RE” BIT SET -
RESPONSE OF LEVEL 2 CMD NOY AS EXPECTEC

An UNSUCCESSFUL response to 8 level 2 commend with the
“PE* or "RE“ Dbit set in the stetus response notifies
TEST 4 thet the commend either was not appropriste fur
the stete of the drive, or thet the commend contained
invalid erguments.

SEQ 0063
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Retry/Recovery - Controller mode - The steps listed
below ere performed,

1. An SDOI GET STATUS commend is issued

2. The drive srror is clesred by an SOOI DRIVE CLEAR
commend .

3. The controller verifies the state of the drive and,
if poeeible, retries the level 2 commend.
Otherwise, the controller notifies the host and
bypesess subsequent retries.

Retry/Recovery - TEST 4 - The steps listed below ere
performed.

1. TEST 4 Generic error recovery is performed
2. The commend is retried

Recovery succese - One soft error is counted for the
entire operstion including retries.

Recovery Failure - The sbove sequence is repested two
times end, if the feilure persists, TEST 4 will issue @
device fatal error and the drive end all its sbunits
will be dropped. Note that the retry straetegy for SOI
level 2 errors involves iseuing additional level 2
commends. The retry count is the sum of sll retries on
all SOI level 2 commendd, including those commends
issued in recovery esttempts.

4.3.3 RECEIPT OF AN ERRONEOUS DRIVE RESPONSE -

FIRST WORD RECEIVED WAS NOT START FRAME

FRAMING ERROR ON LEVEL 0 RECEIVE

CHECKSUM ERROR ON LEVEL O RECEIVE

BUFFER SIZE SMALLER THAN RESPONSE

ORIVE NEVER DEASSERTED RECEIVER READY AFTER LEVEL 2 SENC
UNKNOWN ERROR CODE RETURNED FROM LEVEL 2 RECEIVE (hard error)

The first word not etert frame error is cesused when the
controller does not see 8 velid messege stert freme es the first
freme received from the drive. The framing error is caused by
the controller receiving on illegel frame code -- the frame is
not & message stert, continus, or end frame or Illegel sequence
of frames -- such es & messege stert frame without ever receiving
o message end freame. The checkeum error occurs when 8 MeSssge
end frame checkeum did not metch the checksum computed over the
level 2 command. The buffer size sesmaller then response error
occurs when the buffer set sside for the reponse wes not large

SEQ 0064
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enough for the response received. The unknown error code s
returned when the controller returns an error code that TEST 4
does not Ncorizo. These errors sre grouped together becasuse
their recoveries sre the same.

Retry/Recovery - Controller mode - The steps listed below are
performed.

1. An SDI GET STATUS command is issued.

2. If the status obtained n the previous step indicated
error conditions, these error conditions are resolved
snd then clesred by an SDI ORIVE CLEAR commend.

3. The commend is retried.

Retry/Recovery - TEST 4 - The steps listed below are performed.
1. TEST & Generic error recovery is performed

2. The command is retried

Recovery success - One s0oft error is counted for the entire
operation including retries.

Recovery Failure - The sbove sequence is repested two times and,
if the failure persists. TEST 4 will issus & device fatal error
and the drive end all its subunits will be dropped. Note thet
the retry strategy for SOI level 2 errors involves issui
additional level 2 commands. The retry count is the sum of sl
retries on all SOOI level 2 commends. including those commands
issued in recovery attempts.

4.3.4 SEEK COMPLETE TIMEOUT -

ATTN ASSERTED DURING SEEK
SEEK DID NOT COMPLETE, NEITHER ATTN OR R/W RDY WAS ASSERTED

This error occurs when the drive fails to essert READ/WRITE
READY, indicati the successful completion of & seek, or ssserts
the SDI ATTENTION signesl without ssserting the READ/WRITE READY
signel, indicating the unsuccessful completion of » seek.

Retry/Recovery - Controller mode - The steps listed below are
performed.

1. An SDI GET STATUS command is issued.
2. If the status obtained in the previous step indicated

error conditions, these error conditions are resolved
and then clesred by an SDI DRIVE CLEAR commend.

iR

s f
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SEQ 0066

5. The SEEX is retried.

Retry/Recovery - TEST 4 - The steps listed below are performed.
1. TEST 4 Generic error recovery is perfcreed

2. Trne SEEK is retried

Recovery success - One soft error is counted for the entire
operation including retries.

Failure - The above sequence is repeated twe times and,
if the failure persiste, TEST 4 will iesus & device fatel error
end the drive and all its subunits will be dropped. Note that
the ret strategy for €M level 2 errors involves issui
sdditional level 2 commngdr. The retry count is the sum of al
retries on ell SOOI leve: ? commends. including those commends
isoued in recovery sttespts.

4.3.5 ASYNCHRONOUS ORIVE ERRORS -

ATTN ASSERTED UNEXPECTEDLY, ASYN DRIVE ERROR OR LOGGABLE
INFORMAT ION

Asynchronous drive errors ere thoss errors reported by the drive
which are not releted to o level 2 or command. These errors are
reported the drive using the SDI ATTENTION signel. Exemples

OFF INDER and OVERTOPERATURE errors. Drive errors
sre reported to the controller by the "DE” or "ME" Dit being eet
in the error byte in the stetus reepones.

Retry/Recovery - Controller mode - The steps listed below are
performed.

1. An SDI GET STATUS commend is iseued.

2. The drive error is cleered on SOI ORIVE CLEAR commend
end, if the error is not “, 8 SEEX commend is iooued
for the cylinder where the drive wee lest poeitioned.

Retry/Recovery - TEST 4 - The steps listed below are performed.
1. TEST 4 Generic error recovery is performed
2. A SEEX is ioeued

NOTE: A "ME” is @a write on @8 write yprotected drive; TEST &
detects this in a different marvner, 90 “WE” will never be set.

Recovery Failure -
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NOTE: There is o difference between the controller mode end TES?T
4 for this type of error.

When in controller mode, the controller will repeset the above
seguence two times aend, if the drive error persists, the drive
would be merked ss offline,

TEST 4 will <<NOT>> grop The drive after two retries. Instesd,
the drive will be dropped due to @ side affect of such en error:
A ssek never complating., (cousing o device fatel error) or
Spindle reedy dropping (causing @ device fatel error),

4.3.5.1 DRIVE 1/0 ERRORS -

The drive 1/0 errors occur either during the hesder compere process
(i.e., before 1/0 actuelly begins) or during the 1/0 operstion iteelf.
They ore as follows:

o Header not found

o Seek or heed select error

o Date sync timeout

Date or state clock timeout during operation (read/write)
Receiver reedy d-opped during operstion (reed/write)
Read/write resdy dropped during operation (resd/write)
SERDES overrun error

Drive feiled to execute select treck end (reed/write)
Resl time stete receive error

4.3.6 HEADER NOT FOUND (HEADER COMPARE ERROR) -

HEADER NOT FOUND OURING (reed/write)

This error occurs when the heeder compare routine fPaile to find
the desired hesder (or @ revectored version of the desired
heeder) in two disk revolutions.

Retry/Recovery - Controller mode and TEST 4 - Failure to find the
desired heeder in two rotations of the disk will ceuse TEST 4 to
sesrch the Replacemsent and Caching Table (RCT) to check if the
log-col block rmumber hee been repleced. 1f & metch is found,
TEST 4 will perform the desired operation on the revectored
block. Ensbl ing/disabling retries hee no effect on this
operation,

Recovery success - No error is reported or counted.

Recovery Failure - A nerd error (heeder not found) is reported.

SEQ 0067
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SEQ 0068

4.3.7 SEEX OR MEAD SFLECT ERROR (POSITIONER ERROR) -
SEEX OR MEAD SELECT ERROR DETECTED DURING (resd/write)
This error occurs when the header comperison routine determings
thet the drive is positicned at the wrong cylinder and that the
drive hes not detected a8 seek error.
NOTE: The heeder comperison routine is ective <<ONLY>> in the
customer date eres. This error will never be detected in the
disgnostic ares.

Retry/Recovery - Controller mode - The steps listed below ere
performed.

1. An SDI GET STATUS commend is iceoued.

2. If the stetus cbteined in the previous etep indiceted
error conditions, these error conditions are resolved
and then clesred by an SOI DRIVE CLEAR commend.

3. An SDI RECALIBRATE commend is issued.

4. An SDI SEEXK commend is issued.

S. The 1/0 operstion is retried.

Retry/Recovery - TEST 4 - The steps listed below are performed.
1. TEST 4 Generic error recovery is parformed

2. An SDI RECALIBRATE commend is issued.

3. An SDI SEEK command is iowued.

4, If retries sre disabled. Immediste recovery feilure.
Retries are <«<ALVWAYS>> ensbled when TEST 4 (g reeding
the RCT.

S. The I/0 operstion is retried.

Recovery success - One soft error ia counted for the entire
operstion including retries.

Recovery Feilure - The sbove sequence is repested two times ond,
if @ drive 1/0 error persiste, & herd error is reported for the
sector. No soft errors are counted.
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4.3.8 DATA SYNC TIMEOUT ERROR -

DATA SYNC TIMEOUT OURING READ

This error occurs on a read operation efter the corract bhesder
hes bo:: found and the controller times out waiting for the dete
sync word.

Retry/Recovery - Controlleor mode - The seteps listed below ere
performed.

1. An SDI GET STATUS commend is issued.

2. 1If the status obtained in the previous step indicated
error conditions, these error conditions ere resolved
and then clesred by an SDI DRIVE CLEAR COMMAND.

3. An SDI SEEK commend is ismued.

4, The resd operation is retried.

Ratry/Recovery - TEST 4 - The steps listed below are performed.
1. TEST 4 Generic error recovary is performed

2. An SDI SEEX commend is issued.

5. If retriec sre dissbled, Immediste recovery failure.
Retries eare <<ALUAYS>> enabled when TEST 4 is reading
the RCT.

4. The read operation is retried.

Recovery success - One soft error is counted for the entire
operation including retries.

Recovery Failure - The sbove sequence is repested two times and,
i? a drive 1/0 error persists, a hard error is reported for the
sector. No soft errors are counted.

4.3.9 DATA OR STATE CLOCX TIMEOUT (LOSS OF DRIVE CLOCK) OR RECEIVER

READY FAILURe (Loss Of Orive Receiver Ready) -

DATA OR STATE CLOCK TIMEOUT OURING (reed/write)
RCVR ROY DROPPED DURING (resd/write)

COULD NOT SEND SELECT TRACK AND (resd/write) CMD OR
HEADER SYNC TIMEOUT WITH INVALID STATE

The loes of drive clock occure when the controller is clocking
dete to or from the drive thr the SERDES. Failure of @ word
to be clocked in during @ 125 millisecond time period triggers o

SEQ 0069
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loss of drive clock error. The loss of drive receiver resdy is
detected when the controller is tryi toesend out @ resl-time
read or write commend. Unable to select treck and read or write
occure when the controller sttempts to send the select treck and
read/write level 1 cmd, Dut receiver resdy is deseserted or the
state it invelid so it cannot send the command (the SERDES could
slso be broken 0 it's unable to send the commend). The same
error is generated if the controller gets & hesder sync timeout,
ond when it looks st the drive's stete, it is either invelid or
reciever resdy is deasserted (hesder sync timesut is <«<NOT>>
error -- it's quite normal on 8 high-density diek). These errors
are grouped together becsuse their recoveries are the same.

Retry/Recovery - Controller mode - The steps listed below sare
performed.

1. The drive is initislized.
2. An SDI GEY STATUS commend is iseued.

3. If the stetus cbtained in the previous sestep indicated
error conditions, these error conditions are resolved
end then clesred by an SOI ORIVE CLEAR cosmend.

4. An SDI SEEX commend ie issued.

S. The 1I/0 operation is retried.

Retry/Recovery - TEST 4 - The steps listed below are performed.
1. The drive is initiaslized

2. TEST 4 Generic error recovery is performed

3. An SDI SEEX commend is iseued.

4, If retries sre disabled, Immediste recovery failure.
Retries are <<ALHAYS>> enebled when TEST 4 ie reading
the RCT.

S. The 1/0 operstion is retried.

Recovery succese - One soft error s counted for the entire
operation including retries.

Recovery Failure - The sbove sequence is repesated two times and,
if @& drive 1/0 error persists, @ hard error is reported for the
sector. No soft errors sre counted.

SEQ 0070
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4.3.10 READ/WRITE READY DROPPED (LOSS OF DRIVE READ/WRITE READY) OR
SERDES - OVERRUN ERROR OR REAL TIME STATE RECEIVE ERROR (REAL
TIME DRIVE STATE RECEIVE ERROR)

R/ ROY DROPPED DURING (resd/write)

SERDES OVERRUN ERROR DURING READ

REAL TIME STAYE RECEIVE ERROR DURING (resd/write)
UNKNOWN ERROR CODE DURING (resd/write)

The loss of resd/write resdy error is detected either before an
170 hes begun when trying to send out the reol time commend or st
the end of an 1/0 operation when checking for errors. The SERDES
overrun error is detected on a resd operation and is indicative
of & drive whoes transfer rate is ter than 23 MHZ or @ broken
SERDES . The real time drive stete receive error is detected ot
the end of an 1/0 operation end indicetes that there wee a pulsee
or perity error in the receipt of the drive's state during the
170 cpereation. The unknown error code is returmed when the
controller returns an error code thet TEST 4 does not recognize.
They sre grouped together beceuse their recoveries are the sams.

Retry/Recovery - Controller mode - The steps listed below are
performed.

1. An SDI GET STATUS commend is iseued.

2. I1f the status ocbtained in the previous step indiceted
error conditions, these error conditions ere resolved
and then clesred by an SDI DRIVE CLEAR commend.

3. An SDI SEEK commend is iseued.

4. The I/0 operstion is retried.

Retry/Recovery - TEST 4 - The steps listed below are performed.
1. TEST 4 Generic error recovery is performed

2. An SDI SEEXK commend is issued.

5. If retries sre disabled, Immediste recovery failure.
Retries are <<ALUAYS>> ensbled when TEST 4 is resding
the RCT,

4, The resd opesration is retried.

Recovery succees - One 20ft error is counted for the entire
operation including retriee

Recovery Feilure - The sbove sequence is repeated two times oand,
it @ oariva 170 error persiests, s hard error ie reported for the
sector. No soft errors are counted.

SEQ 007}
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S.0 DEC STANDARD 166 EXCERPTS

DEC standard 166 is aleso known as the Digitel etanderd disk formet
(DSDF). It epecifies the exect format to be found on eny RA femily
digk.

S.1 The Replacement And Caching Tables

The Replacement and Caching Tebles record the locetions of sll
revectored LON sectors and the stetus of each RBN on the unit. Each
copy of the teble is ized in sscending RBN order, with an entry
for esch RBN sector on unit. There ere "n”" copies of the table on
the unit, where "n” is a device cherscteristic. The tebles sre stored
st the high address end of the LBN eres of the unit. Teble entries
(and RBNs) ere alloceted via & hash algorithm described later.

S.2 Replacement And Ceching Teble Formet

Each entry in the Replacement and Caching Table resents en RBN on
the unit. The table is ordered in ascending order. Thus the
firet entry corresponds to the first RBN on the unit, etc. The eize
of esch of the table mey exceed thet required to contain sn entry
for esch on the unit since additional entries mey be required to
slign the table so thet adjacent ies can begin on 8 track boundery.
Entries that do not correspond to on the unit asre cealled ”"rnull
entries”; there is always at lesst one null entry st the end of the
RCT. Al) other entries pest this lest null entry are undefined.

NOTE

The RCT ped esres is controller epecific eand
should never be sccessed by the host.

The format of s replecement block descriptor in the Replecement and
Caching Tebles is:

L LT T TP 16 Dit®-------emaaaao o >
! LBN (low) !
I I i I I I I S .
¢t CODE ! LBN (high) !
[ L I e R R .

SEQ 0072
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SEQ 0073

Where:
LBN is the Logical Block Number of a revectored LBN sector.
CODE is one of the following octel values:
00 - Unalloceted (empty) replecement block.

02 - Alloceted replacement block - primery R8N,
03 - Alloceted replecement block - non-primery RBN.
04 - Unusable replacement block.

s 05 - Alternate unussble replecement block

10 - Null entry - no corresponding RBN sector.
For codes 00, 04, end 10 the LBN field is alweys zero.

NOTE
¢ This code is reserved. P sms should treat
this code as if it were code .
Esbedded-controllers with no distinction between primery end secondery
RBN's must uee:

1. Code 02 if the replecement block cen be retrieved with little
degradetion of performence for sll blocks.

2. Code 03 if sccessing the replacement block has e lerge impact on
performance for all blocks.
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5.3 FCT STRUCTURE

Pege 73

Eech copy of the FCT is composed of one volume information block, one

S12 byte format teble, one 576 byte format taeble,

and one subsystem
An

temporary storege sres (distributed amongst the alignment peds).

FCT copy has the following format:

.........................

! volume !
! information !
! block !
[ EREEEEEEERE R IR R *
! 128 bed block !
! descriptors !
! 512 mode !
LR R L R R R R R *
! 128 bed block !
! descriptors !
! 512 wmode !
L R E R R R R .
; ' ;
R R A R 3
! 128 bed block !
! descriptors '
! 576 mode !
P L L T R E R R R T R .
! 128 bed block '
! descriptors !
! 576 mode !
; ;
R et *
! 128 bed block !
! descriptors !
! S76 mode !
! subsystem !
: scretch !
H storege !
R L L R R .
; ' ;
R et R .
! subsystem !

SECTOR O

SECTOR 1

SECTOR 2

SECTOR m

! SECTOR mel

SECTOR p

! SECTOR pel

SEQ 0074
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' scratch ! SECTOR Fet-1
! storage !

The XBN sres iteelf is always formatted to contain 512 byte sectors. The
celculetions for m end p ere:

m = (((C(Lcegeter)«1)/2)+127)/128

P :* 2em
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S.4 FCT SECTOR O CONTENTS

Pege 75

Sector 0 contains verious volume identification informetion

! sedie mode !
! ! WORD
¢rorenccassrsevrrrrmcecc L 4
! formatting instence !
! nusber !
¢rccccac e nscs s ancsran=- L 4

! volume eerial number !
! lesst significent word!

! volume serial number !
! most significent word !

date thet volume wes !
firet formetted (low) !

T T T W A I I

! date thet volume wes '
! firet formetted !
Prrcmcacmcnsosscanscvonascvrnn- *
! date that volume wee !
H firet formatted !

! dete that volume wes '
! Pirst formatted (hccn)'

! date of most recent !
‘volume formetting (low)!

! dete of uost recent !
' volume formatting !

¢t dete of moet recent !
! volume formetting !

! dete of moet recent
tvolum formetting (hid\)'

! number of used ontn«'
! in 512 table (low) !
' nusber of ueed ontr-«'
! in 512 taeble (high) !

ssssszssssshsé

0

10

11

12

13

14

15

The formet is:

SEQ 0076
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! number of used entries!

! in 576 teble (low) ! WORD 16
L i T .
! number of used entries!
! in 576 table (high) ! WORD 17
R T .
: XBN of ecratch sres !
! in this copy (low) ! WORD 18
L I .
! XBN of ecratch sres !
! in this copy (high) ! WORD 19
R el L T R T T s .
! size of ecratch ares
! in this copy ! WORD 20
prome e :

zeros .
: :
Gecccacenccrrernccen =n= .
! zeros !
! ! WORD 255

Where:

WORD O: "Media Mode” - is "126736" Por a 512 byte formet and "074161"
for & 576 byte formet. During formetting tie media mode word is set to
2ero.
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SEQ 0078

6.0 PERFORMANCE AND PROGRESS REPORTS

At the end of each pess, the pass count is given slong with the totel
number of errors reported since the diegnostic was sterted. The "EOP*
switch con be used to control how often the end of pens messege s
printed. Section 2.2 describes switches.

A statistical report will eutometically be printed periodically
(approximetely every fifteen minutes). It cen Dbe suppresoced by
setting the Inhibit Statisticel Report fleg (e.g. START/FLAGS: ISR).
This 18 the same report that cen be printed on demend with the PRINT
command. The report will contein statistics on each drive for the
current pess of the test; for exemple:

TEST 1 IN PROGRESS RUN TIME 2:24:10

UNIT ORIVE SERIAL -NUMBER SEEXKS MBYTES MBYTES HARD SOFT €cc
X1000 READ MWRITTEN ERRORS ERRORS

0 0 1002 12 36 22 0 0 1
1 4 7342102112 14 42 29 0 2 0
Explenation of each column:
UNIT The unit number (number of HW P-table).
DRIVE The drive number (the number which asppesrs on the
*unit plug” on the front of the diek drive).
SERIAL -NUMBER The decimal serisl mmber of the disk drive.
SEEKS X1000 The decimal number of seeks performed by this drive
during this pass of the test. Multiply value by 1000.
MBYTES READ The number of -bytes (million bytes) read by this

drive during this pass of the test. It is this velue
that is used to optionally drop & drive by the READ
TRANSFER LIMIT softwere questicn.

MBYTES WRITTEN The nusber of mege-bytes written by this drive during
this pess of the test.

HARD ERRORS The number of hard error reports printed for this
drive during this pess of the test. It is this value
that is used to optionslly - drop 8 drive by the ERROR
LIMIT software question.

SOFT ERRORS The nusber of soft errors reported for the drive
duri this pess of the test. A soft error is any error
condition thet resulted in @ retry operetion thet
eventuslly succeeded in recovering from the error
condition. One soft error is courited even though
several retry sttempts mey be mede and does not
correspond to the number of soft error reports
printed. To see the soft error reports, you must
changs the default snewer to the SUPPRESS PRINTING
SOFT ERRORS software question.

ECC The number of times data read from the drive was
modified using the error correction code (ECC) and
resulted in a matching error detection code (EDC).
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7.0 TEST SUMMARIES

The controller MHoet Resident Oi tic commists of one PDP-11
disgnostic oupervisor progras that runs in the POP-11 processor end
one progrea that runs in the controller's buffer memory through en
interpreter called the “diagnostic mechine” which resides in the
controller. The POP-11 progrem meinly is responsible for downline

loeding the :ﬁ:{\utie sechine” progrem into the controller end
sterting its @ ion. The "diegnoetic mechine” progres controle the
testing from that point by requesting the POP-11 procesesor to eupply
information, print error ogssspges end te statistice. The
jdi-'\o:t:c sschine” progres . nfores the -11 processor when @ test
18 COmplexe.

7.1 TEST 1 - OISK DRIVE EXERCISER

The purpose of test 1 is to enercise the disk drives in a memer
similer to normel usege under stenderd opereti systems. Execution
of this test should give an indicetion of the performence of the diek
drive. This test be run for long or short periods of time,
depending on how the softwere questions sre snewered.

These are two modes of operstion for test 1:

1. Default operation on the entire sree sslected (customer or
disgnostic) with all perameters eselectad for rendom
operetion s shown by default enewers below.

2. Menuel intervention mode where o nusber of questions are
asnked and operetion is controlled by their enswers.

Which mode is entirely determined by the answer to the firet eoftwere
question asking, “Enter menual intervention mode for special dieg-
nosie?” Thiec question would normslly heve been answered "N” (defeult)
end testing will in ismpdiately. If snewered "Y~, the following
series of questions will be ssked for each unit selected for testing:

THE FOLLOWING QUESTIONS REFER TO UNIT xx CONTROLLER AT xxxxxx ORIVE

Thie meseage will identify to which drive the questions ere being
osked. The entire eseries of gquestions will be ssked for eeach
drive, there is no short wey to enewer like in the hardwere
auestions.

NPBER OF BAD BLOCKXS (D) O 7

An enswer in the range of 1 to 16 will sllow thet meny bed block
nusbers to be entered. The progrem will ellow writes and resde
to these blocks but no error messages will be printed for these

St J 0079
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blocke. €Errors encountered on these bDlocke will not appeer '~
the stetistics. Answer zero to bypees entering bed blocks.

8AD BLOCKX (A) ?

This question will be ssked the number of times requested by the
previous answer. Any decimel number that cen be con- verted into
e 26-bit binery velue will be sccepted. No other error checking
will be made ot this time to determine if the block number
actually existes on the diek.

CHANGE TESTING PARAMETERS FOR TMIS ORIVE (L) N ?

Argser "N” to Dypase all further aquestioning on this Jdrive,
Arsver “Y® to be ssked the following questions.

READ ONMLY (L) N ?

Argwer "Y" to dictete resd only and prevent test 4 from
perforaing any writes to the disk,.

MRITE OMLY (L) N ?

Thie question will only be ssked if the previous question wes
answered "N”, Answer "Y”" to dictete write only.

CHECK ALL WRITES B8Y READING (L) N ?

Answer "Y" to cause 8ll writes to be checked by reading the deta
immedistely sfter the write operstion.

RANDOMLY CHECK WRITES 8Y READING (L) Y ?

This question will only be esked if the previous question wes
snowered “N”. Answe= “Y” for the write check to be performed
rendomsly. Answer “N” if write checkes are not desired. This
question is ssked no matter how previous questions were esked.

OATA PATTERN - O FOR RANDOM SELECTION (0) O ?

There are 16 dete petterns esvailable, eoslected o8 1 to 16.
Pattern number O will couse petterns 1 to iS5 to be rendomly
selected for esch write. If pettern number 16 is selected, the
Qwim st of questions will be ssked for s pettern to be
[} .

ENABLE ECC DATA CORRECTION (L) Y ?

A "Y" gnewer will enable the uee of ECC to correct date errors.
If the nusber of correctiong is within the drive’'s threshold, en
informetionsl mees will be printed identifying the block
aumber . Theese CC corrections will eleo appesr in the
statisticel report for the drive. An "“N” snewer will prevent the

SEQ 0080
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vee of ECC. All ECC errors will ceuse an error messege to be
printed end retries to be sttempted.

COMPARE ALL DATA READ (L) N ?
Arswgr “Y" t0 couse @ date cowmpare sfter every reed.
RANDOM.Y COMPARE DATA READ (L) ¥ ?

This question will only be esked if the previous question wes
answered "N". Answer “Y* for the date compere to be performed on
reandom records. Answer "N" if detes compares sre not desired.

ENABLE RETRIES (L) Y
A "Y” angwer will ensble retries to be performed on disk errors.
RANDOM ACCESS MODE (L) Y ?

Anewer "Y" to cause block numbers to be chosen rendomly. Angwer
“N” to cause block numbers to be selected sequentislly up and
down the disk surfece.

ENTER TEST AREA DESIRED:
0 - ENTIRE DISK AREA
1 - SPECIC BEGIN/END SETS
2 - SPECIC TRACKS € CYLINDERS
3 - SPECIC GROUPS & CYLINDERS
(0)40-?SPECIC CYLYNDERS TEST

This question epecifies the options svaeilable to limit testing to
8 portion of the selected sres (customer or diagnostic) of the
disk. A zero anewer is the default which epecifies to uese the
entire eres for the test. Other answers will ceuse additionesl
questions to be seked.

NUMBER OF BEGIN/END SETS (D) 1 ?
BEGIN SLOCK (A) O ?
END BLOCK (A) O ?

These questions ere esked if begin‘end eets were selected to
limit the testi sres (Answer 1). One to four sets may be
specified. The BEGIN BLOCK snd END BLOCK questions sre seked e
seny times es needed.

NUMBER OF TRACKS TO TEST (D) 1 ?
TRACKX (D) 0 ?

NUMBER OF GROUPS TO TEST (D) 1 ?
GROUWP (D) 0 ?

One of these sete of quastions is esked if either trecks end

SEG 008)
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cylinders or groups end cylinders wes specified to limit the
testing ares (Answers 2 or 3). Up to seven tracks or groups mey
be specified on which testing will be limited.

LIMIT THE CYLINDERS TESTED (L) N ?

This question is ssked only after the tracks or groups have been
epecified above. If testing is to be further limited to @ set of
cyli:dtn. arewer “Y" and the following two ques- tions will be
esked:

STARTING CVLINDER (A) 0 ?
ENDING CYLINDER (A) O ?

These questions ere asked if the question immediately above wes
anowered “Y* or if cylinders were selected to limit the testing
sres (Anewer 4). One set of cylinder numbers mey be specified to
limit the testing eres.

After the sbove questions have been ssked for all drives sslecteu for
testing, the following questions will be ssked if date pettern 16 wes
selected for any drive:

NMABER OF WORDS IN DATA PATTERN 16 (D) 1 ?
OATA WORD (0) O ?

Dete pettern 16 can be input by theee questions. A deta pettern
consiste of o buffer of one to 16 words which is repested
throughout the date portion of the disk block. Enter the
contents of the dete pettern buffer. The DATA WORD question will
be repested ss needed.

The test will then initialize esch controller esslected for testi and
downline loed o 'din'\ootic meching” progrem into esch controller.
The “disgnostic mechine an gsaks what drivee are to be tested and
then for the peremsters Tor eech drive (the answers to the menusl
intervention guestions or their defaults). Once sll controllers have
boort\ ﬁ-rtod. the PDP-11 progrem responds to requests from oll
controllers.

The disks are then be exercised according to the peramsters. The
exercios coneists of eselecting @ disk sector, seeking to the proper
cylinder, then reading or writing the sector. The peremesters control
how the disk sector is selected, whether the sector is written or read
end whether @ write is followed by & resd (write check).

The "disgnostic mechine” progras periodically sends stetistics to the
POP-11 program. These statistics include counts of resds, writes,
sesks end errors on & per drive besis. The POP-11 p an accumulates
the statistics from all the controllers and watches for the transfer
limit to be exceeded. As long ss the error log is not ensbled, the
exceeding of the transfer limit will cause the end of the test.

SEQ 0082
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Each time an error occurs, the "diegnostic mechine" tells the POP-11
program. A messege is printed (or stored in the log buffer) end then
the error limit for the drive is checked. If the error limit hes been
reeched, the drive is dropped from testing. If no more drives remein
to be tested. the test will end (unless the error log is enasbled).

When the end of the test occurs, the sccumulated steatistics for each
drive is printed. This statistical report cen be printed at sny time
during testing by typing control-C then the PRINT commend.

The dete patterns used by the teet are indicated below. Esch peattern
is genersted by m-iting the pettern nusber in each 4-bit nibble of the
first word, then repesting the detes pattern (sequence of one to 16
words) throughout the rest of the dete buffer. Pattern number 16
writes nibbles of zerocs. \When pettern number zero is used, the actusl
pettern nuaber written (1 to 15) is pleced in the nibbles.

PATTERN O This pettern number is used to indicate any pettern
nusber 1 to 15 chosen at rendom.

PATTERN 1 Worde in pattern sequence - |}

Sequence (Octel) 105613
Sequence (MHex) 08888

PATTERN 2 Mords in pattern segquence - 1

Seauence (Octel) 031463
Sequence (MHex) 3333

PATTERN 3 ords in pettern sequence - 1}

Sequence (Octel) 030221
Sequence (Mex) 3091

PATTFRN 4 sords in pettern sequence - 16 (Shifting ones)

Sequence (Octel) 000001. 000003, 000007, 000017, 000037,
000077, 000177, 000377, 000777, 001777,
gg;;?,;. 007777, 017777, 037777, 0771777,

Sequence (Hex) 0001, 0003, 0007, OOOF, OOLF, OO3F,
O0TF, OOFF, OAFF, OSFF, OTFF, OFFF,
AFFF, 3FFF, TFFF, FFFF

PATTERN S5 Words in pettern sequence - 16 (Shifting zeros)
Sequence (Octel) 177776, 177774, 177770, 177760, 177740,

177700, 177600, 177400, 177000, 176000,
174000, 170000, 160000, 140000, 100000,

SEQ 0083
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Sequence (Mex) FFFE, FFFC, FFF8, FFFO,
FF80, FFOO, FEOO, FCOO,
€000, CO00, 8000, 0000

PATTERN 6 Words in pattern seguence - 16

Sequence (Octal) 000000, 00000C, 000000,
177777, 000000, 000000,
000000 177777, 000000,
1777

Sequence (Mex) 0000, 0000, 0000, FFFF,
6000, 0000, FFFF, FFFF,
0000, FFFF, 0000 FFFF

PATTERN 7 Words in pattern sequence - (BINARY

Sequence (Octeal) 133331
Sequerce (MHex) 8609

PATTERN 8 Words in pattern segquence - 16

Sequence (Octal) 052525, 052%25, 0523525,
125252, 052325, 052525,
052525, 125252, 0%2%2S,
125252

Sequence (Mex) 3333. 3333, 5333, AAA,
¥l 3585, 5355, AAAA. AAAA.
5555. AAAA. SSSS. AAAA

Pege 84

Page 83
FFEO, FFCO,
F800, FO0O,

177777, 17171777,
177777, 1717777,
177777, 000000,

FFFF, FFFF,
0000, FFFF,

1011011011011001)

AAA, AAAA,
5355, AAAR,

PATTERN 9 Words in pattern sequence - 1 (BINARY 1101101101101100)

Sequence (Octel) 153554
Sequence (Hex) 086

PATTERN 10 Words in pattern seguence - 16

Sequence (Octel) 026455, 026455, 026455,
151322, 02645S, 026435S,
026488, 151322, 0264SS,
151322

Sequence (Hex) 2020, 2020, 2020, D202,
2020, 2020, D202. D202.
2070, D202, 2020, D202

151322, 131322,
131322, 151322,
151322, 026455,

0202, D202.
2020, 0202,

PATTERN 11 ords in pettern sequence - 1 (BINARY 0110i:@7110110110)

Sequence (Octel) 066666
Seauence (Hex) 6DD6

SEQ 0084
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PATTERN 12 Words in pattern sequence - 16 (Ripple one)

Sequence (Octel) 000001, 000002, 000004,
000040, 000100, 000200,
002000, 004000, 010000,
100000

Seauence (Hex) 0001, 0002, 0004, 0008,
0040, 0080, C100, 0200,
1000, 2000, 4000, 8000

000010, 00002,
000400, 00100¢/,
020000

0010, 0020,
0400, 0800,

PATTERN 13 Words in pattern sequence - 16 (Ripple zero)

Sequence (Octel) 177776, 17777S, 177778,
177737, 177677, 1771577,
178777, 173777, 167777,
ormm

Seaquence (Hex) FFFE, FFFD, FFFB, FFF7,
FFBF, FFTF, FEFF, FOFF,
EFFF, OFFF, BFFF, TFFF

PATTERN 14 ords in pettern seguence - 3

Sequence (Octel) 155555, 133333, 155555
Sequence (Hex) 086D, 8608, DBSD

PATTERN 15 ords in pattern seguence - 16
Sequence (Octel) 133331, 133331, 133331,
155554, 133331, 133331,

133331, 155554, 133331,
155354

M. (*I) m' mo “09. m.

177767, 177757,
1771377, 176777,
157777, 137777,

FFEF, FFODF,
FOFF, F7FF,

155554, 133554,
135334, 133554,
155554, 133331,

DB6C. DB6C.
8609, DB6C,

PATTERN 16 This is the operator selectable pattern in manual
intervention mode. Questions are asked when the test is
sterted for the operator to input the number of words in
the sequence and the contents of the words.

Semple of terminal dislogue going through
questions:

DR>STA
CHANGE MW (L) ? N
CHANGE SW (L) ? Y

manual intervention

ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS (L) N ?2 Y
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ww&oﬂnﬁ }N MEGABYTES - O FOR NO LIMIT (D) O ?
TR T s (17

ENABLE ERROR LOG (L) N ?

THE FOLLOWING QUESTIONS REFER TO UNIT O CONTROLLER AT 172150 DRIVE ©
NUMBER OF BAD BLOCKS (D) 0 2 2

BAD BLOCK (A) ? 234

BAD BLOCK (A) ? 8900

CHANGE TESTING PARAMETERS FOR THIS ORIVE (L) N 2 Y

READ OMLY (L) N ?

WRITE OMLY (L) N ?

CHECK ALL WRITES BY READING (L) N ?2 Y

OATR PATTERN - G FOR RANDOM SELECTION (D) 0 7

ENABLE ECC DATA CORRECTION (L) v ?

COMPARE ALL DATA READ (L) N 2 Y

ENABLE RETRIES (L) ¥ ?

RANDOM ACCESS MODE (L) Y 2 N

ENTER TEST AREA OESIRED:

0 - ENTIRE DISK AREA
1 - SPECIC BEGIN/END SETS

2 - SPECIC TRACKS & CYLINDERS
3 - SPECIC GROUPS & CYLINDERS
4 - SPECIC CYLINDERS

(X o 21

NUMBER OF BEGIN/END SETS (D) 1 ?

BEGIN BLOCK (AR) 0 ?

END BLOCK (A) 0 ? 200

NUMBER OF WORDS IN DATA PATTERN 16 (D) 1 ?
gAYA WORD (0) 0 7

SEQ 0086
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.NUIST BEX,CND

XY
H
H
H

3o
H

MACRO

REVISION HISTORY:
REV. A - JFM - 12-SEP-1984
THIS PROGRAM HAS BEEN ADAPTED FROM CZUDCO, REVISION €.

MACRO DEFINITION SECTION

PUSH - PUT DATA ON THE STACK

ARGUMENTS :
A - DATA TO BE PUT ON THE STACK

PUSH A

8,<A>

MOV 8,-(SP) ;3 PUSH B ON STACK
PUSH

POP - REMOVE DATA FROM THE STACK

ARGUMENTS :
A - LOCATION TO PUT THE DATA REMOVED FROM THE STACK

POP A

8.<A>

MOV (SP)+.8 ; POP STACK INTO 8
POP

ASSUME - CHECK VALIDITY OF PROGRAM ASSUMPTIONS
ASSUME FIRST,CONDITION,SECOND

.IF CONDITION <FIRST>-<SECOND>

.ENDC
.ENDM

*
*

.IFF
.ERROR ;BAD ASSUME OF <FIRST> CONDITION <SECOND>

ASSUME

MACRO DEFINITIONS FOR GLOBAL EQUATES
THESE MACROS ARE USED TO DEFINE INDEXES INTO A TABLE
CALLING SEQUENCE MUST BE

I%E NAME BYTES  COMMENT

ITEM NAME BYTES  COMMENT
ITem NAME BYTES  COMMENT

SEQ 0087
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58
59
60
61

63

END SIZE

TABLE - DESIGNATES THAT A TABLE IS ABOUT TO BE DEFINED.

END - TERMINATES THE DEFINITION.

ITEM - ENTRY IN THE TABLE. ANY NUMBER OF ITEM LINES CAN APPEAR,

NAME - THE NAME OF THE SYMBOL BEING EQUATED TO THE INDEX. THE INDEX
ALWAYS STARTS AT ZERO.

BYTES - THE SIZE OF THE VALUE TO BE STORED AT THAT INDEX IN BYTES.

SIZE - (OPTIONAL) THE SIZE OF THE TABLE IN BYTES.

TINDEX - KEEPS TRACK OF THE INDEX VALUE AND WILL BE EQUAL TQ THE SIZE
OF THE TABLE AFTER THE END STATEMENT,

e B B0 G0 G0 B4 v B B Go O o

.MACRO TABLE
TINDEX = O
LENDM  TABLE
.MACRO ITEM NAME BYTES COMMENT
NAME « T TNDEX s COMMENT
TINDEX=TINDEX +BYTES
LENDM  ITEM
.MACRO END SIZE COMMENT
.IF N8 SIZE
SIZE=TINDEX ; COMMENT
.ENDC
LENDM  END
s+
; PRINT - PRINT CHARACTER
: ARGUMENT MUST BE SOURCE STATEMENT TO MOVE CHARACTER TO PRINT (MOV ARG,RO)
: EX: "PRINT R1” WILL PRINT THE CHARACTER IN Rl
; SPECIAL CASE: "PRINT #CR” WILL PRINT END OF LINE SEQUENCE
: THE PRINTING IS DONE AT THE MODE OF THE LAST PRINT LINE CALL
; IE., PNTF, PNTB, PNTX, PNTS
;.
.MACRO PRINT ARGl
"IF DIF <ARGl1>,RO
o MOVE  ARG1.RO ; STORE ARG1 IN RO AND
] CALL  PRINTC ; PRINT THE CHARACTER.
LENDM  PRINT
X
: PNT... - PPOCESSING MACRO FOR NEXT SET OF FORMATTED MESSAGE MACROS

hnacsctg PN(T)... RTN, ADR, ARG, ARG2. ARG3 . ARGA . ARGS , ARG6 , ARG7 , ARG
.IRP AA, <ARGS,ARG7,ARG6,ARGS, ARG, ARG3 . ARG2 ., ARG] >

.IF NB.<AA>

MOV AA, -(SP) t PUSH AA ON STACK
ARG.CT = ARG.CT.2 : INCREMENT ARGUMENT COUNT
.ENDC
.ENDM
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115
116
117
118
119
120
121
122
123

:

>
*

@ 2 @ @ Be e @r we W

THHHH]

8
-
-4
r-

JSR  R1,RTN + CALL RTN PRINT ROUTINE
_WORD  ADR i ADDRESS OF ASCIZ STRING
SYORD  ARG.CT s ARGUMENT COUNT o 2

PNTF, PNTB, PNTX, PNTS - PRINT FORMATTED MESSAGE MACROS

USE THESE MACROS TO PRINT A FORMATTED MESSAGE

FIRST ARGUMENT MJST BE ADORESS OF FIRST CHARACTER OF MESSAGE STRING
TO BE PUT INTO WORD (.WORD ARG)

UP TO 8 SOURCE STATEMENTS MAY FOLLOW TO SPECIFY PARAMETERS TO B
USED BY THE FORMAT

PNTF ADR ARG, ARG2,ARG3 , ARGA , ARGS , ARG6 , ARG 7 , ARGS
::}F LPNTF ADR ARG , ARG2 , ARG3 , ARGA , ARGS , ARG6 , ARG 7 , ARGS
PNTB ADR ARG1,ARG2,ARG3, ARGA , ARGS , ARG , ARG7 , ARGS
:z;ﬂ LPNTB ADR ARG1.ARG2, AXGS, ARGA , ARGS , ARG6 , ARG 7, ARGS
PNTX ADR ARG1,ARG?,ARG3, ARGA , ARGS , #+4G6 , ARG 7 , ARGS
::;X LPNTX ADR ARGi +ARG2 , ARG3 , ARGS , ARGS , ARG6 , ARG 7 , ARGS
PNTS ADR ARG1, ARG2 , ARG3, ARGA , ARGS , ARG6 , ARG 7 , ARGS
::;S LPNTS ADR ARG1,ARG2,ARG3,ARGA , ARGS , ARG6, ARG7  ARGS
PNT ADR ARG1.ARG2,ARG3,ARGA , ARGS , ARG6 . ARG 7 , ARGS
::} LPNT ADR ARG1.ARG2,ARGS,ARGA , ARGS, ARG6 , ARG , ARGS
PROGRAM HEADER

JMCALL SVC

SvC + INITIALIZE SUPERVISOR MACROS

IF STRUCTURED MACROS ARE TO BE USED, “.MCALL STRUCT* AND “STRUCT"
MUST BE ADDED TO INITIALIZE THE STRUCTURED MACROS.

+ LIST INSTRUCTIONS, SMIFTED R1GHT
s LIST TEST TAGS, SHIFTED RIGHT

1 LIST SUBTEST TAGS, SHIFTED RIGHT
1 LIST GLOBAL TAGS, SHIFTED RIGHT
t LIST OTHER TAGS, SHIFTED RIGHT

THE VALUES OF THE SVC... SYMBOLS ARE ZERO TO ALIGN THE MACRO CALLS
AND THEIR EXPANSIONS. SETTING THE SYMBGLS TO SE MINUS-ONE WILL CAUSE
THE EXPANSIONS TO NOT BE LISTED. THE SYMBOLS MAY BE CHANGED AT ANY
POINT IN THE PROGRAM,

00000

.ASECT

SEQ 0089
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172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
202

HEAER

002000

002000

025714
026050
002130
002140

" @S¢ @0 G¢ B¢ Ws Bs G0 G4 B¢ B G0 We S @0 W

* e

LONAME : :

LSREV::
L$DEPO: :
LOUNIT: :
LOTIML::
LOWPCP::
LSSPCP: :
LOHPTP:
LISPTP: :
LSLADP: :

LENABL AMA
. . 2000

THE PROGRAM HEADER 1S THE INTERFACE BETWEEN
THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR.

THE FOLLOWING ARE THE OPTIONAL ‘'HEADER' ARGUMENTS:

ARGUMENT OPTION

BGNRPT REPORT CODE

BGNSW SOF TWARE TABLE

BGNSF T SOF TWARE TABLE QUESTIONS
OGNAU ADD COo0E

BGNDU DROP CODE

ERRTBL ERROR TABLE

BGNSETUP ASSEMBLED P-TABLES

POINTER BGNRPT ,BGNSW,BGNSFT .ERRTBL , BGNSETUP

THE *"HEADER” ARGUMENTS ARE: NAME, REV, PATCH, LINGEST TEST

TIME, TYPE, AND PRIORITY. “TYPE” = O FOR SEQUENTIAL DIAGNOSTIC AND - 1
FOR EXERCISER. “PRIORITY" SPECIFIES THE PROCESSOR PRIORITY TO BE SET
WHEN STARTING THE OIAGNOSTIC (DEFAMA T IS 0).

HMEADER CZUDI,A,0,0,1,.PRIO7? ; TEST &

1DIAGNOSTIC NAME
.ASCII /C/s
.ASCII 72/
LASCII s/
.ASCII /0/
ASCII /1/
BYTE O
.BYTE O
.BYTE O

;REVISION LEVEL
ASCII /A

10
ASCII s0/

sNUMBER OF UNITS
.MORD TSPTHV

sLONGEST TESY TIME
WORD O

sPOINTER TO M.W. QUES.
WORD LS$MARD

sPOINTER TO S.W. QUES.
MORD LSSOFT

tPTR, TO DEF. H.W. PTABLE
LMORD  LS$HM

1PTR., TO S.uW. PTABLE
WORD L#SW

t10OIAG. END ADDRESS
WORD LSLASY

SEQ 0090
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PROGRAM MEADER

000000
000000
002420
104035
002146
017772
021304
021302
017764
000000
000000

LeSTA::
L$CO::

L$DTYP: :

LSAPT: :
L$DTP: :

LS$PRIO: :
LSENVI::
L$EXPY::
LSMREV: :

LSEF::

L$SPC::

LS$DEVP: :
LSREPP: :
LIEXPA: :
LSEXPS: :
LSAUT::
L$DUT: :
LSLUN::
LS$DESP: :
LSLOAD: :
LS$ETP: :
LS$ICP::
LsCCP::
LS$ACP: :
L$PRT: :
LSTEST::
L#OLY::
L$HIME: :

8

55888483

D@D
- <
Jrper
mm

SRRRRRERRE

m
X

T

5558888

{RESERVED FOR APT STATS

0
0
L ;OIAGNOSTIC TYPE
o sAPT EXPANSION
1PTR. TO DISPATCH TABLE
L$DISPATCH
tDIAGNOSTIC RUN PRIORITY
PRIO?7
o tFLAGS DESCRIBE HOMW 1T WAS SETUP
o tEXPANSION WORD
$SVC REV AND EDIT ¢
COREVISION
C4EDIY
o ;OIAG. EVENT FLAGS
0
0
; POINTER TO DEVICE TYPE LIST
L$DVTYP
iPTR. TO REPORT CODE
L$RPT
0
0
o :PTR, TO ADD UNIT CODE
0 +PTR. TO DROP UNIT CODE
o ;LUN FOR EXERCISERS TO FILL
1POINTER TO DIAG. DESCRIPTION
L$0ESC
1GENERATE SPECIAL AUTOLOAD EMT
ES$LOAD
{POINTER TO ERRTBL
LSERRTBL
;PTR. TO INIT COOE
LSINIT
iPTR. TO CLEAN-UP CODE
LS$CLEAN
iPTR. TO AUTO CODE
L$AUTO
;PTR. TO PROTECT TABLE
L$PROT
0 1 TEST NUMBER
0 sDELAY COUNT

iPTR. TO HIGH MEM

SEQ 0091




B8

CZUDIAO UDASO-A/KDASO-Q DRIVE € MACRO VOS.01b Sundey O7 Oct-84 20:58 Page 87 S €0 0092
PROGRAM HEADER
002120 000000 .MORD O

203
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DISPATCH TABLE

-
O0® - NE LN -

-
N

002122
002122
002124
002124

021326

.SBTTL DISPAICH TABLE

THE DISPATCH TABLE CONTAINS THE STARTING ADORESS OF EACH TEST.
IT IS USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST. TwE

ARGUMENT OF 'DISPATCH' INDICATES THE NMAMBER OF HARDWARE TESTS
IN THE DIAGNOSTIC.

@ o o0 @ S 0

OISPATCH |}

. WORD 1
LIDISPATCN: :

LMORD T

SEQ 0093
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DEFAMAT MARDMARE P TABLE

L2 Y- JV.R JV 1 VI

002126
002126
002130
00130
002130
002132
002134

002136
002136

172150

SBTTL

L3
.

LoMd: :
OFPTBL ::

L10000:

DEFAMAT HARDWARE P-TABLE

THE DEFAULT HARDWARE P-TABLE CONTAINS DEFAMAT VALUES OF
THE TEST-DEVICE PARAMETERS. THE STRUCTURE OF THIS TABLE
IS IDENTICAL TD THE STRUCTURE OF THE HARDMWARE P-TABLES,
AND IS USED AS A “TEMPLATE" FOR BUILDING THE P-TABLES.

THE ACTUAL P-TABLE BUILT AT RUNTIME IS STORED IN SUPERVISOR
SPACE .

OGN DFPTBL

LMORD L10000-L$™/2

.MORD 172150 3+ CSR ADORESS

MORD O, s LOGICAL DRIVE NUIMBER
LMORD O. : CUSTOMER DATA AREA

ENDMU
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SOF TWARE P-TABLE

SOV NOVE WA -

o puo

13
14
16
21

22

002136
002136
002140
002140
002140

002144

002146
002146

.SBTTL

jee
i
i
i
i
H
‘--

L10001:

SOF TWARE P-TABLE

THE SOF TWARE TABLE CONTAINS VARIOUS DATA USED BY THE

PROGRAM AS OPERATIONAL PARAMETERS., THESE PARAMETERS ARE

SET UP AT ASSEMBLY TIME AND MAY BE VARIED BY THE OPERATOR

AT RUN TIME. THIS TABLE, UNLIKE THE HAROWARE TABLE, WILL CONTAIN
THE ACTUAL VALUES ENTERED BY THE OPFRATOR,

BGNSW SFPTBL

WORD L10001-L#Sw/2

LWORD 32, 1ERROR LIMIY

LMORD 0. sDATA TRANSFER LIMIT (MEGABITS)
.WORD  t850100000100000000 1SINGLE BIT QUESTIONS

S5€Q@ 0095
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GLOBAL EQUATES SECTION

1
e
3
4
S
6
7
8

002146

001000

000037

000035
000034

.SBTTL

XX
]

i
$--

GLOBAL EQUATES SECTION

SEQ 0096

THE GLOBAL EQUATES SECTION CONTAINS PROGRAM EQUATES THAY

ARE USED IN MORE THAN ONE TEST,

EQUALS

1
3 BIT DIFINITIONS

]

BIT1S5=»
B8I114.-
B8IT13e»
B8IT12=»
8IT11ee
B8IT10=-
BITQ9=-
B8IT08==
8IT07=-
8IT06=-
B8IT0S=-
B8ITO04==
8IT03==
8IT02-~
BITOLle==
8IT00=-

3

B8I79=»
BiT8==
BIT7==
8IT6=~
BITS=»
B8IT4=s
BIT3e-
8IT2e-
B81V71=-
BIT0e~

3
1 EVENT

100000
40000
20000
10000
4000
2000
1000
400
200
100
40

20

10

4

2

1

8IT09
8IT08
81707
81706
8ITO0S
8IT04
81703
8IToe
81701
81700

FLAG DEF IMITIONS

s+ EF32:EF17 RESERVED FOR SUPERVISOR TO PROGRAM COMMUNICATION

3

EF .START=s 32.
EF .RESTART =+ 31.
EF .CONTINUE== 30.
EF .NEW== 29.
EF .PWR== 28,

'
s PRIORITY LEVEL DEFINITIONS

3

PRIO7=-
PRIOG==
PRIOS==
PRIOA=»
PRIO3 ==
PRIO2=»

340
300
240
200
140
100

START COMMAND WAS ISSUED
RESTART COMMAND WAS ISSUED
CONTINUE COMMAND WAS ISSUED

A NEW PASS HAS BEEN STARTED

A POMER-FAIL/POMER -UP OCCURRED




CZUDIAO UDASO-A/KDASO-Q DRIVE € MACRO VOS 01b Sundey 07-Oct-84 20:58 Page 91 1

GLOBAL EQUATES SECTION

14

000040

PRIOL1=- 40
PRIOO=» 0O

:

1OPERATOR FLAG BITS
}

Evi=- 4
LOTe- 10
ADR= = 20
I0Y== 40
ISRe= 100
UAN= = 200
BOE=- 400
PNTY=» 1000
PR]== 2000
IXEe== 4000
IBE~-- 10000
IER=- 20000

LOE== £0000
HOE=+ 100000

G8

— —— r—— e st st A=

SEQ 0097
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CONTROLLER BIT DEFINITIONS

OB NOVNEUN >

100000

010000
0040C0

003777

001000

000100
000040

000007
000070

.SBTTL
'

SA.ERR
SA. 54
SA.S3
SA.S2
SA.S1

-ggeeye --- 9P LLLLLL t--
43582 22 383323

CONTROLLER BIT DEFINITIONS
SA REGISTER UNIVERSAL READ BITS

100000
040000
020000
010000
004000

SA REGISTER ERROR STATUS BITS

= 003777 ]

SA REGISTER STEP 1 SEND BITS

000177
000200
003400
034000
040000
100000

000400 s
004000 3

SA REGISTER STEPF 1 RESPONSE BITS

002000
001060
000400
000100

000040
000377

SA REGISTER STEP 2 SEND BITS

= 000001
177776

SA REGISTER STEP 2 RESPONSE BITS

» 000007 s
= 000070
000100 '

ERROR INDICATOR

STEP 4 STATUS BITY
SYEP 3 STATUS BIT
STEP 2 STATUS BI17
STEP 1 STATUS 8IT

ERROR COOE

INTERRUPT VECTOR (OIVIDED BY 4)
INTERRUPT ENABLE DURING INIT
MESSAGE RING LENGTH

COMMAND RING LENGTH

WRAP BIT

STEP - MUST ALMAYS BE WRITTEN A ONE

LSB OF MESSAGE RING LENGTH
LSB OF COMMAND RING LENGTH

NON SETTABLE INTERRUPT VECTOR
22 BIT ADODRESS BUS

ENHANCED DIAGNOSTICS

MAPPING BIT

SPECIAL MODE BIT FOR KDAS0-Q
THESE BITS RESERVED

ENABLE VAX UBA PURGE INTERRUPT
LOW ORDER MESSAGE RING BYTE ADDRESS

MESSAGE RING LENGTH ECHO

+ COMMAND RING LENGTH ECHO

RESERVED

SEQ 0098
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CONTROLLER BIT DEFINITIONS

58
59
60
6l
62
63
64
65
69
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95

000200
003400

000177
000200
000400

000001
000374

000017
000360

SA.STE
SA.CTP

i
SA. TST

TEER T
ARA

258 77T
258

SA.MCV
SA.CNT
'

= 000200 '
* 003400 )

SA REGISTER STEP 3 SEND BI7S
orrmm '

= 000000 i

SA REGISTER STEP 3 RESPONSE BITS

000177

000200

= 000400
003000

SA REGISTER STEP 4 SEND BITS

STEP ECHMO
CONTROLLER TYPE

HIGH ORDER MESSAGE RING BYTE ADORESS
PURGE/POLL TEST DISABLED

INTERRUPT VECTOR ECHO
INTERRUPT ENABLE ECHO
VECTOR NOT PROGRAMMABLE
RESERVED

= 000001 3 GO BIT TO START CONTROLLER FIRMUARE
= 000002 + LAST FAILURE CODE REQUEST
= 000374 s+ BURST LEVEL
SA REGISTER STEP 4 RESPONSE BITS
= 000017 + CONTROLLER MICROCODE VERSION
= 000360 s+ CONTROLLER TYPE
003400 1 RESERVED

SEQ 0099
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HOST COMMUNICATION AREA DEF INIIONS

VO NONE NI~

100000
040000

117777
001000

.SBTTL

a3
o8

* @e oo

HC . MEV
HC

W D6 B0 Ve P D0 T G2 Vs TS VS WP GF G Te Be GO W Ve ST CE Gs So VS P S0 Be O

HC.ISZ
HC .RSZ
HC.ESZ
HC.PSZ
MC.B8S2

HC. INT

HC . 156
HC.MCY

HUST COMMUNICATION AREA DEF INIIONS

COMMAND/MESSAGE RING BIT DEFINITIONS

= 100000 i SET WHEN CONTROLLER OWNS RING
= 040000 + FLAG BITY

VIRTUAL CIRCUIT IDENTIFIERS

=0 + MSCP CIRCUIT
-1 3 LOG CIRCUITY

. -1 1 DIAGNOSTIC CIRCUIT

= 1000 + DIAGNOSTIC AND UTILITIES PROTOCOL

OFFSETS INTO HOST COMMUNICATIONS AREA WITH ONE DESCRIPTOR TO EACH RING
AND TWO PACKETS

-----------------------------------------------

()
- 4
-
%
-
=t
-]
-~
o
>»
-
]
wn
[

.
HC . INT ; 4 BYTES
R i T U .
HC.MSG ) MESSAGE (RESPONSE) RING ) 4 BYTES
HC.MCT )
et e c e e s e r e c e crcrrr e rcr e s e e e coe ceemmmn a- .
HC.CMD ) COMMAND RING ) 4 BYTES
HC.CCT ) )
R e R I .
& K:.CEV; MESSAGE & COMMAND ENVELOPE ; 4 BYTES
& "CCPK; MESSAGE & COMMAND PACKET ; 48 BYTES
L i e R i T T U .
HC.BF1 ; BUFFER # 1 (RESPONSE TO DM PROGRAM) ; 70 BYTES
LR it T S0 VA e .
HC.8F2 ; BUFFER # 2 (REQUEST FROM DM PROGRAM) ; 70 BYTES
L R R ek T ey .
NOTE: BYTES ARE GIVEN IN DECIMAL
- 4, s SIZE OF INTERRUPT INDICATOR WORDS
- 4, + SIZE OF RING IN 3YTES
- 4, s+ SIZE OF ENVELOPE WORDS BEFORE PACKET
= 48, + SIZE OF COMMAND AND MESSAGE PACKETS
= 70. :+ SIZE OF BUFFER
= 0, + INTERRUPT INDICATOR WORDS START
» HC.INT+HC.IS2 + MESSAGE RING START
= HC.MSG+2. s+ MESSAGE RING CONTROL WORD
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HOST COMMUNICATION AREA DEFINIIONS

58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

000010
000012

000014
000020

000014
000020

000100
000206

000314

A AR AR RE AR

3

A && AR AA A&

.CCT
.MEV

.CEev
.8F1

.BF2
.SIZ

K8

07-Oct-84 20:58 Page 93-1

MSG+HC .RSZ
.CMD.2.

.CMD+HC .RS2Z
.MEV.HC.ESZ

.MEV
.MPK

.CP¥ +HC .PSZ
.BF1+HC.8BSZ

.BF2+HC.LS2

SEQ 0101

COMMAND RING START
COMMAND RING CONTROL WORDS

MESSAGE ENVELOPE STARTY
MESSAGE PACKET START

COMMAND ENVELOPE START
COMMAND PACKET START

FIRST BUFFER

1 SECOND BUF<ER

TOTAL SIZE OF HOST COMMUNICATION AREA
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COMMAND PACKET OPCODES DEF INITIONS

SEQ 0102

1 .SBTTL COMMAND PACKET OPCODES OEFIN. .ONS
2
3 g
4 s NOTE: END PACKET OPCODES (ALSO CALLED ENDCODES) ARE FORMED BY ADDING
S H THE END PACKET FLAG TO THE COMMAND OPCODE. FOR EXMPLE, A READ
6 H COMMAND'S END PACKET CONTAINS THE VALUE OP .RD.CP.END IN ITS OPCODE
7 3 FIELD. THE INVALID COMMAND END PACKET CONTAINS JUST TeE END PACKET
8 H FLAG (1.E., OP.END) IN ITS OPCODE FIELD. THE SERIOUS EXCEPTION END
9 H PACKET CONTAINS THE SUM OF TME END PALXET FLAG PLUS THE SERIOUS
1C H EXCEPTION OPCODE SHOWN ABOVE (1.E., OP,.SEX.OP END) IN ITS OPCODE FIELD.
11 H
12 H COMMAND OPCONE BITS 3 THROUGHM S INDICATE THE COMMAND CLASS, WHICH IS
13 H ENCODED AS FOLLOMS:
14 H 000 IMMEDIATE COMMANDS
15 H 001 SEQUENTIAL COMMANDS
16 : 010 NON-SEQUENTIAL COMMANDS THAT DO NOT INCLUDE A BUFFER DESCRIPTOR
1?7 H 100 NON-SEQUENTIAL COMMANDS THAT DO INCLUDE A BUFFER DESCRIPTOR
18 ;--
19
20 000001 0P.AB0 =1 s+ ABORT COMMWAND
21 000020 OP.ACC = 20 + ACCESS COMWND
22 000010 OP.AVL = 10 1 AVAILABLE COMWOD
23 000021 oP.CCD = 21 1+ COMPARE CONTROLLER DATA COMPWND
24 000040 OF.Or® = &0 1 COMPARE MOST DATA COMMAND
25 000022 OP.ERS = 22 + ERASE COMWO
26 000023 OP.FLU = 23 s FLUSH COrPWIND
a4 000002 oP.GCS = 2 1 GEY COMWND STATUS COMMAND
28 000003 oP.GUS =3 1 GET UNIT STATUS COMWAND
29 000011 oP.ONL - 11 1+ ONLINE COMrMWAND
30 000041 0P .RD = 4] ]
31 000024 OP.RPL = 24 1 REPLACE COMMWND
32 000004 GP.SCC = 4 i SET CONTROLLER CHMARACTERISTICS COMMAND
33 000012 oP.SUC = 12 1 SET UNIT CHARACTERISTICS COMMAND
34 000042 OP.WR = A2 + WRITE COMWND
35 000030 oP.MRD = 30 + MAINTENANCE READ COr®WND
36 000031 oP.MAR = 31 3 MAINTFNAMCE WRITE COMMAND
37 000200 OP.END = 200 ; END . ST FLAG
38 000007 OP.SEX = 7 3 SERI(}“ EXCEPTION END PACKET
39 000100 OP.AVA = 100 1+ AVAILAGLE ATTENTION MESSAGE
40 000101 oP.OUP = 101 1 OUPLICATE UNIT MUMBER ATTENTION MESSAGE
41 000102 oP.SHC = 102 : SHADOW COPY COMPLETE ATTENION MESSAGE
:g 000103 OP.RLC = 103 t+ RESEY COMMAND LIMIT ATTENTION MESSAGE
44 000001 0oP.GSS = 1 : OUP GET DUST STATUS
45 000002 OP.ESP = 2 3 DUP EXECUTE SUPPLIED PROGRAM
46 000003 OP.ELP =3 ; DUP EXECUTE LOCAL PROGRAM
47 000004 0P.SSD - 4 ;+ DUP SEND DUST DATA
43 000005 OP.RSO = 5 ; DUP RECEIVE DUST DATA
49
50
g‘_le H COMMAND MODIF IERS
53
54 3 = 020000 3+ CLEAR SERIOUS EXCEPTION
55 040000 MO.CMP = 040000 ; COMPARE
56 100000 MD.EXP = 100000 ;+ EXPRESS REQUEST
S7 010000 MD.ERR = 010000 i FORCE ERROR
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COMMAND PACKET OPCODES DEF INITIONS

58 004000

59 002000

60 000100

61 000400

62 000200

63 000100

64 000400

€5 000020

66 000001

67 000001

68 000002

69 000001

70 000001

71 000002

72 000004

73 000010

74 000001

75

76

77

78

79

80 ¢00200

81 000100

a2 000040

83 000020

84

85

86

a7

88

89 000200

90 000100

91 000040

92 000020

93 000002

94 070001

95

9%

97

98

99
100 000001
1C1 000002
102 100000
103 040000
104 004000
105 002000
106 000100
107 020000
108 001000
109 000004

8

.3CH
MD.SCL
™D . SEC

33333333333338
R

2

AR
$288

RAIIIR "0
$3343

3
o

SANRRRRRAS
298548333

wn
-3
(]

END PACKET FLAGS

CONTROLLER FLAGS

004000
2000
000100
000400

000200
000100
000040
00002C

i

M&

s Se Bs e ® we

B0 oo @0 00 S0 e S0 we we

SEQ@ 0103

SUPPRESS CACHI.G (MIG™ SPEED)
SUPPRESS CACHING (LOw SPEED)
SUPPRESS ERROR CORRECTION
SUPPRESS ERROR RECOVERY

SUPPRESS SHADOWING
WRITE-BACK (MNON-VOLATILE)
WRITE BACK (VOLATILE)
WRITE SHADOW SET OME UNIT AT A TIME
SPIN-OOMN

FLUSH ENTIRE UNITY

VOLATILE ONLY

NEXT UNIT

ALLOW SELF DESTRUCTION
IGNORE MEDIA FORMAT ERROR
SET WRITE PROTFCY

CLEAR WRITE-BACK DATA LOST
PRIMARY REPLACEMENT BLOCK

BAD BLOCKX REPORTED

SERICUS EXCEPTION

ENABLE ATTENTION MESSAGES

ENABLE MISCELLANEOUS ERROR LOG MESSAGES
ENABLE OTHER HOST'S ERROR LOG MESSAGES
ENABLE THIS MOST'S ERROR LOG MESSAGES
SHADOWING

576 BYTE SECTORS

COMPARE READS

COMPARE WRITES

HOST INITIATED BAD BLOCK REPLACEMENT
INACTIVE SHADOW SET UNIT

SUPPRESS CACHING (HIGHM SPEED)
SUPPRESS CACMING (LOW SPEED)
WRITE-BACK (NON-VOLATILE)

WRITE PROTECT (HAROWARE)

WRITE PROTECT (SOF TWARE OR YOLUME)
576 BYTE SECTORS
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COPMMAND PACKET OFFSETS

OB NONBWN -

000014

000014

000014
000016

000022
000024

000034
000040

.SBTTL

$3

s5183:3

,_
2

COMMAND PACKET OFFSETS

GENERIC COMMAND PACKET OFFSETS

@ % 300 08
p-
o

SEQ 0104

COMMAND REFERENCE WUMBER

UNIT NUMBER

OPCODE

MODIF IERS

BYTE COUNT

BUFFER DESCRIPTOR

BUS ADDRESS OF BUFFER DESCRIPTOR
LOGICAL BLOCK NUMBER

@ @ @¢ @ W Gn we oo

ABORT AND GST COMMAND STATUS COMMAND PACKET OFFSETS

= 12.

+ OUTSTANDING REFERENCE NUMBER

ONLINE AND SET UNIT CHARACTERISTICS COMMAND PACKET OFFSETS

14,
16.
8.
32.
34,

REPLACE COMMAND PACKET OFFSETS

= 12.

: UNIT FLAGS

: HOST IDENTIFIER / RESERVED
; ERROR LOG FLAGS

; SHADOMW UNIT

; COPY SPEED

: REPLACEMENT BLOCK NUMBER

SET CONTROLLER CHARACTERISTICS COMMAND PACKET OFFSETS

= 12.
= 14,
= 16.
= 18.
= 20.

: MSCP VERSION

: CONTROLLER FLAGS

+ HOST TIMEQUT

; USE FRACTION

: QUAD-WORD TIMC AND DATE

MAINTENANCE READ AND MAINTENANCE WRITE COMMAND PACKET OFFSETS

= 28.
= 32.

; REGION ID
: REGION OFFSET

EXECUTE SUPPLIED PROGRAM COMMAND PACKET OFFSETS
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SEQ 0105
CZUDIAO UDASO-A/XDASO-Q DRIVE € MACRO v05.01b Sundey 07-Oct-84 20:58 Page 95 |
COMMAND PACKET OFFSETS
§3 000024 P.OMDT -« 20. 3 DMDT TERMINAL ADOR. (MAINT WRITE OMLY)
60 000034 P.OVRL - 28. 3 BUFFER DESCRIPTOR FOR OPERLAYS

61
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END PACWET OFFSETS

O® IO NDWN -

000010
000011
000012
000014
000034

000014

000014
000016

.SBTTL END PACKET OFFSETS

GENERIC END PACKET OFFSETS

o o W

SEQ 0106

P.CRF = 0, 1 COMMAND REFERENCE NUIMBER
P.UNIT - 4, 1 UNIT MUMBER

P.OPCO - 8. s OPCODE (ALSO CALLED ENDCODE)
P.FLGS = 9, 1 EMD PACKET FLAGS
P.STS = 10. s STATUS

P.BONT - 12, s BYTE COUNT

P.FBBX - 28. s FIRST BAD BLOCx

:

; GET COMMAND STATUS END PACKET OFFSETS

]

P.OTRF = 12. s OUTSTANDING REFERENCE MUIBER
P.CMST = 16. + COMPAND STATUS

:

3 GET UNIT STATUS END PACKET OFFSETS

5

P.MLUIN = 12. s MATI-UNIT CODE
P.UNFL - 16, s+ UNIT FLAGS

P.HSTI = 16. s HOST IDENTIFIER
P.UNTI = 20. s UNIT IDENTIFIER
P.MED]I -~ 28. s+ MEDIA TYPE IDENTIFIER
P.SAN - 32. 1 SHADOM UNIT

P.SHST =~ 34, + SHADOM STATUS

P.TRXKS = 36. + TRACK SIZE

P.GRPS = 38. + GROUP SIZE

P.CNLS - 40. s GYLINDER SIZE

P.RCTS = 44, s RCT TABLE SIZE

P.RBNS =« 46. 1 RBNS / TRACK

P.RCTC - 47, s RCT COPIES

i

i ONLINE AND SET UNIT CHARACTERISTICS END PACKET AND AVAILABLE
i ATTENTION MESSAGE OFFSETS

'

P.MLUN - 12. 1 MATI-UNIT CODE
P.UNFL = 14, 1 UNIT FLAGS

P.MSTY = 16. + HOST IDENTIFIER
P.UNTI = 20. + UNIT IDENTIFIER
P.MEDI - 28. + MEDIA TYPE IDENTIFIER
P.SMN - 32, ¢ SHADOW UNIT

P.SHST =« 34, 1 SHADOW STATUS

P.UNSZ -~ 36. + UNIT SIZE

P.VSER -+ 40, 1 VOLUME SERIAL NUMBER

. o

SET CONTROLLER CHARACTERISYICS END PACKET OFFSETS
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END PACKET OFFSETS

58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
9N
92
93
94
95
9%
97
9%
9
100
101
102
103
104
105
106

000014
000016
000020
000022
000023
000024

000014
000017

000037

000037

12. '
14, '
16. l
18. '
)
]

19.
20.

5€Q 0107

MSCP VERSION

CONTROLLER FLAGS

CONTROLLER TIMEOUT
CONTROLLER SOF TWARE VERSION
CONTROLLER HARDWARE VERSION
CONTROLLER IO

GET DUST STATUS END PACKET OFFSETS

= 12. :
= 15. :
= 16. '
= 20, 3

STATUS AND EVENT CODE OEFINITIONS

QOUOUNEOSS

E‘X-T“E;PSGSIN - DOMNLINE LOADABLE PROGRAM
PROGRESS INDICATOR FOR REMOTE PROGRAM
TIMEOQUT

STATUS / EVENT CODE MASK
m-cwess MATIPLIER

WRITE PROTECTED

COMPARE ERROR

OATA ERROR

HOST BUFFER ACCESS ERROR
CONTROLLER ERROR

ORIVE ERROR
MESSAGE FROM AN INTERNAL DIAGNOSTIC
ALREADY ON-LINE

QUESTION

DEFAMAT QUESTION
INFORMATION
TERMINATOR

FATAL ERROR
SPECIAL
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CONTROLLER TABLE DEFINITIONS

VR VO NS LN -

002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146

002146

000077
000777
007000

100000
000100

000010

.SBTTL CONTROLLER TABLE DEFINITIONS

.
*

SELECTED

.UNT = 000077
.VEC = 000777
.BRL = 007000

.AVL = BIT1S
.VER = BIT6

.REQ = BIT4

(elals]
-t =4

0O 00
- -y

CT.NSG = BITS

CT.00 - BIT2
CT.ARN = BIT)

TABLE

ITEM C.UADR
ITEM C.UNIT
ITEM C.veEC
ITEM C.JSR
ITEn C.JAD
ITEN C.FLG
ITEN C.HCOM
I1TEM C.DRO
ITEM C.OR1
ITEM C.OR2
ITEM C.OR3
ITEn C.70
ITEM C.TOM
ITEM C.REF

END C.SIZE

CONTROLLER TABLE OEFINITIONS
ONE TABLE WILL BE SET UP BY INITIALIZATION SECTION FOR EACH CONTROLLER

FOR TESTING. TABLES ARE CONTIGUOUS. THE END OF THE TABLES IS

MARKED BY A WORD OF ZEROS.

THE FIRST TABLE IS POINTED TO BY THE CONTENTS OF CTABS.
THE NUMBER GF TABLES IS CONTAINED IN CTRLRS.

+ LOGICAL UNIT NMUSMBER MASK

1 VECTOR ADDRESS MASK

1 BR LEVEL MASK

1 SET WHEN NOT AVAILABLE FOR TESTING

+ CONTROLLER ‘ICRO VERSION MUBER WAS
' PRINVCD IF SET

1 BUFFER HAS BEEN GIVEN TO CONTROLLER
: FOR REGUEST. SET AO
' OUST DATA COMMAND ISSUED

3 MESSAGE RESPONSE RECEIVED. WHENEVER
: SET, CT.CMD IS CLEARED.

i COMMAND ISSUED, WAITING FOR RESPONSE
i OM PROGRAM RUNNING

3 START A TABLE DEFINITION
<US ADDRESS OF IP REGISTER>
<UNIT NUMBER TO TEST>
<VECTOR ADORESS/BR LEVEL>
<INTERRUPT SERVICE ROUTINE FOR CONTROLLER>
‘gﬁgﬁs TWO WORDS LOADED WITH [JSR PO CNTSRY }>
< >
<BEGINNING ADRS OF HOST COMM AREA IN MEMORY>
<POINTER TO DRIVE TABLES>
«IF ZERO, NO DRIVE TABLE EXISTS>

<«TIMEOUT COUNTER>
< (TWO WORDS)>
<COMMAND REFERENCE NUMBER>

<SIZE OF CONTROLLER TABLE IN BYTES>

QUUUNE VR VL VE VT P VE P L VL VL VY V) V)
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DRIVE TABLE DEF INITIONS

VX VR N R RV LV

33
34
35
57
38
39
40
41
42
43
44
45
46
47
A48
49
50
51
52
53
54
55
56
57
58

002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146

000077

.SBTTL ORIVE TABLE DEFINITIONS

joe

3 DRIVE TABLE DEFINITIONS

3

3 ONE DRIVE TABLE WILL BE SET UP BY THE INITIALIZE SECTIOM FOR EACH
3 ORIVE SELECTED FOR TESTING. EACH TABLE IS POINTED TO BY A
: WORD IN THE CONTROLLER TABLE ON WMICH THE DRIVE EXISTS.

'

: THE FIRST TABLE IS POINTED TO 8Y THE CONTENTS OF DTABS.

{--

OT.UNT = 000077 1 LOGICAL UNIT NUPBER OF DRIVE
OT.AVL = BIT1S 1 SET WHEN NOT AVAILABLE FOR TESTING
0.IW = BIT14 1 INITIAL WRITE

H.0CY = BITIS 3+ DIAGNOSTIC CYLINDERS
D.ECC = BIT12 1+ ECC CORRECTION ENABLED
0.RO « BIT11 s READ OMLY

0.W0 « BIT10 3 WRITE OMLY

D.RET = BITS 1 RETRIES ENABLED

0.CvL =« BITS : START/END CYLINDERS SPECIFIED
0.S€Q@ = BIT6 1 SEQUENTIAL ACCESS

0.9€ = BITS s BEGIN/END BLOCKS USED
0.TR = BIT4 s WMEN D.BE=0: 1 - TRACKS, 0 - GROUPS
D.uC « 8IT3 1 WRITE CHECKS ENABLED
D.WCA - BIT2 1 ALWAYS WRITE CHECX

0.0C = 8IT1 1 DATA COMPARES ENABLED
0.0CA = BITO s ALMAYS DATA COMPARE
ODEF e D.ECC+D.WC+D.DC+D.RET 1 DEFALT D.PRM

D.ZERO = BIT15.81T7.0.1IVW ;s BITS TO BE CLEARED

TABLE 1 START A TABLE DEFINITION
ITEM 0.DRY 2 <ORIVE MMBER>

ITEM D.UNIT 2 <LOGICAL UNIT NUMBER>

ITEN D.PRM 2 <SOFTWARE QUESTION FLAGS>

ITEN O.PAT 2 <DATA PATTERN NUMBER>

ITEM D.08 2 <BAD BLOCK COUNT>

ITEM 0.8801 4 <BAD BLOCK 1>

ITEN D.8B802 4 < 2]

ITEM D.8803 4 < 3>

ITEN D.BBOS 4 < 4>

ITEM D0.880S 4 < S>

ITEM D.BBO6 4 < 6>

ITEM D.6807 4 < T

ITEM D.BBO8 4 < 8

ITEM 0.8809 4 < 9

ITEM 0.8810 4 < 10>

ITEM 0.8811 4 « 11>

ITEM D.6B12 4 < 12>

ITEM D.6B13 4 < 13

ITEM 0.6814 4 < 14>

ITEM D.BB1S 4 « 15>

ITEM D.BB16 4 < 16>

ITEM 0.BEC 2 <BEGIN/END SET COUNT>

ITEM D.BGN1 4 <BEGIN BLOCK 1>

ITEM D.ENDI 4 <END>

SEQ 0109
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DRIVE TABLE DEF INITIONS

39
60
61
62
63
64
65
66
67
68
69
70
1
72
73
74
75
17
78
79
80
81
82
83
84
85
86
87
-]

002146
002146
002146
002146
002146
002146
N02146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146

002146

000040
001000

ITEM D.BGN2
ITEM D.END2
ITEM D.BGN3

ITEM D.END4
ITEM D.BCYL
ITEM D.ECYL
ITEM D.XFRW
ITEM D.XFRR
ITEM D.HERR
ITEM D.SERR
ITEM D.SEEK
ITEM D.ECCC
ITEM O.SERN
ITEM D.SKER
ITEM 0.HOAS

END D.SIZE

DMTRLN

DMMAIN
DMFRST

0
4
40

iy

1000

BNV LLLLLLAS

<BEGIN BLOCK 2>

<END>

«BEGIN BLOCK 3>

<END>

<BEGIN BLOCK 4>

<END>

<BEGIN CYLINDER>

<END CYLINDER>
<MEGABITS WRITTEN COUNT>
<MEGABITS READ COUNT>
<HARD ERROR COUNTER>
<SOFT ERROR COUNTER>
<NUMBER OF SEEKS X1000>
<ECC COUNTER>

<DRIVE SERIAL NUMBER>
<SEEX ERROR COUNT>
<HDA SERIAL NUMBER>

<SIZE OF DRIVE TABLE IN BYTES>

OM PROGRAM HEADER DEF INITIONS

i OFFSET TO DOWMNLINE LOAD PROGRAM SIZE
s OFFSET TO SIZE OF OVERLAY

s OFFSET TO FIRST WORD OF MAIN PROGRAM
1 ADDRESS START OF HEADER IN DM FILE

SEG 0110
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GLOBAL DATA SECTION

AV S N

[ ]

002146
002146
002146
002150
002132
002154

002156
002160
002162
002164
002166
002170
oRir2
002174
002176

002200

000002
000010

.SBTTL GLOBAL DATA SECTION

Xy

SEQ 0111

THE GLOBAL DATA SECTION CONTAINS DATA THAT ARE USED
IN MORE THAN ONE TEST.

ERRTBL

LSERRTBL : :

ERRTYP: :

BRSAV:
PAT16C:
PAT16W:

@
g

.

i

Pt s s (s P e (s et

5558

0000

o0NOO0O0

FIRST FREE WORD IN MEMORY

INIT SECTION
COPY OF FSIZE AT END CF INIT SECTICN
START OF DRIVE TABLE STORAGE

START OF CONTROLLER TABLE STORAGE
COUNT OF CONTROLLERS IN PTABLES
POINTER TO 1ST CONTROLLER TABLE
START ADDRESS OF OM PROGRAM

FLAGS FROM INIT CODE

CONTINUE EVENT FLAG

RESTART FLAG

START FLAG

START FLAG HOLD FOR DMRQ4 ROUTINE

NUMBER OF TEST EXECUTING

NUPBER OF UNITS TO RUN AT ONE TIME
NUMBER OF UNITS STILL RUNNING
COUNTER OF UNITS UNDER TEST
INTERRUPT RECEIVED FLAG

TEMPORY STORAGE FOR GMANI RESPONSES

4 ENTRIES
FOR CONTROLLER
CSR

ADDRESSES
STORE COMPUTED BR LEVEL AND VECTOR

COUNT US WORDS IN DATA PATTERN 16
WORD SEQUENCE FUR DATA PATTERN 16
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GLOBAL DATA SECTION

54
55
56
57
58
60
61
62
63
€4
65
66
67
68
69
70
71
72
73
79
80
81
a2
83
84
85
86
87
88
89
90
9
92
93
94
95
96
97
98
107
109
110
111
112
113
114
115
116

002306
002310
002312
002314
002316

002346
002330
0023352

002356
002360

002362
002364

002366
002370
002372

000000
000000
000000
000000

007452

015710
000000
015722
000000
015742
000000

001060

KW.CSR:

KM.VEC:
KW.H2:
KW .EL:
STIME:

PTYPE:
TTYOUT:

: JBLKW

19

Sundey 07-Oct-84 20:58 Page 99-1

i

KWil CLOCK CONTROL

.WORD 0

.BLKuW
.BLKW
.BLKW
BLKW

LS

(S VT STy

@
| <

g
OO‘

.BYTE
"BYTE
"EVEN

SEQ 0112

STATISTICAL REPORT TIMER
SET TO -1 BY NON-EXISTANT ADDRESS
PRINT TYPE

TTY OUTPUT BUFFER
TERMINATOR FOR ASCIZ STRING

DATA TO BE SENT AND RECEIVED BY CONTROLLER INITIALIZATION

.WORD RSP.S1
WWORD O
.MORD RSP.S2
MORD O
.WORD RSP.S3
.MORD O
.MORD RSP.S4
.MORD O
.MORD O

1ST WORD RESPONSE CHECK ROUTINE
1ST WORD TO SEND TO SA RE“ZSTER
2ND WORD RESPONSE CHECK ROUTINE
2ND WORD TO SEND TG SA REGISTER
SRD WORD RESPONSE CHECX ROUTINE
3RO WORD TO SEND TO SA REGISTER

LOCATION TO SAVE STEP 4 VALLE
LOCATION FOR STEP BIT MASK

STARY ADODRESS OF LOG/ZERO IF NONE
ADDRESS FOR MORE DATA FOR LOG

LAST ADDRESS AVAILABLE FOR LOG DATA
LENGTH IN WORDS OF ERROR LOG
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SEQ 0113
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GLOBAL TEXT SECTION

VR NPV EUWN-

002374
002374
002374

002420
002420
002420

002462
002465

114

103

040
101

117

132

040
122

107

58

33334

122
123
103
105
105
115

[y
ge
w

125
117

117
J4¢

.SBTTL

jee
'
H
.
L]

GLOBAL TEXT SECTION

THE GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS,
MESSAGES, AND ASCII INFORMATION THAT ARE USED IN
MORE THAN ONE TEST.

NAMES OF DEVICES SUPPORTED BY PROGRAM

ODEVTYP <LOGICAL DISK DRIVE>

LSOVTYP: :

MESSG:

.ASCIZ /LOGICAL DISK DRIVE/
.EVEN

TEST DESCRIPTION

DESCRIPT <CZUDIAO UDASOA,KDASO-Q DRIVE EXER>

'.Agcax‘z /CZUDIAO UDASOA,KDASO-Q DRIVE EXER/

UNFORMATTED MESSAGES

LASCIZ \
.ASCIZ \ARE YOU SURE CUSTOMER DATA CAN BE DESTROYED\

FORMAT STATEMENTS USED IN PRINT CALLS

.ASCIZ \sT\

LASCIZ \sfN\

ASCIZ \" RUNTIME "D16“:"\
.ASCIZ \D9":"\

¢ .ASCIZ \D9\

ASCIZ \" & & + ERROR PROCESSING MESSAGE STRING » =+ "N\

.ASCIZ \N"REACHED TRANSFER LIMIT - TESTING STOPPED "N\

.ASCIZ \N"UNIT “D6" REACHED ERROR LIMIT - UNIT DROPPED FROM TEST "N\

.ASCIZ \N"CONTENTS OF ERROR LOG: "\

.ASCIZ \N"END OF ERROR LOG"N\

.ASCIZ \N"ERROR LOG IS EMPTY"N\

+ASCIZ \N"MANUAL INTERVENTION NOT ALLOWED. USING DEFAULT PARAMETERS "N\

.ASCIZ \N"CUSTOMER DATA WILL BE DESTROYED ON: “NSS"UNIT*S3“CONTROLLER"S3“DRIVE "N\

: .ASCIZ \#S6sD2uS6806#8S68DINN\

.ASCIZ \N"UNIT *D6" CONTROLLER AT "016"” ORIVE "D9S\

NOCLOCK: ,ASCIZ \”NO LINE CLOCK AVAILABLE FOR TIMING EVENTS"N\

BASNO:
BASNA ;
BASL1:

.ASCIZ \"HOST PROGRAM"\
.ASCIZ \“DISK EXERCISER"\
.ASCIZ \" DM PC:"012\
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GLOBAL TEXT SECTION

N\

79
80
81
82
83
84
85
86
87
88
82
93
94
95
96
100
101
102
103
104
127

129

003611
003637
003654

003655

042
042
000

122

040
040

040
040

122

BASLZ:
BASLS:

BAS:

BASLN:

Xx31:
X32:
X3S:
X36:

X38:

X40:
XFCE:

XPKTY :

XPKT2:

XSA:
XFRU:

.ASCIZ
.ASCIZ
.BYTE O

.ASCIZ

SEQ 0114
\* CONTROLLER AT "016\
\* DRIVE “D9\
i ML TO PRINT NOTHING
\R6R6R6R6\ + FORMAT FOR BASIC LINE OF ERROR MESSAGE

\*INVALID ANSWERS GIVEN TO THE HARDWARE QUESTIONS"“N\
\R3RG6“TWO UNITS SELECT THE SAME ORIVE "N\
\RSR6“MORE THAN 4 DRIVES SELECTED ON THIS CONTROLLER"N\
\R4“NOT ENOUGH MEMORY TO TEST THE UNITS SELECTED”N\
\"RESTMT PROGRAM AND TEST FEWER UNITS AT A TIME”N\
\R4*TABLE CONSISTANCY ERROR. PLEASE RE-LOAD PROGRAM”N\
\RS*CONTROLLER IS NOT SUPPOR, ) BY THIS DIAGNOSTIC PROGRAM. N\
::“:%SLE:??)' REQUIRES A UDASOA (MODEL 6. MICROCODE VERSION"\
\-m A KDA3O-Q (m 13, MICROCODE VERSION AT LEAST 0)"N\
\N"CONTROLLER REPORTED MODEL CODE ~D4* AND MICROCOOE VERSION "DANA
\RS*NO INTERRUPT RECEIVED FROM OM PROGRAM FOR 3 MINUTES"N\
\"ASSUME PROGRAN IS MHUNG"N\
\RS"MESSAGE OUFFER RECEIVED FROM DM PROGRAM WITH UNKNOWN REQUEST NUMBER”N\
\RS*DM PROGRAM ASKED FOR DATA ON UNKNOWN DRIVE "N\
\RS*NO INTERRUPT RECEIVED raon CONTROLLER FOR 30 SECONDS “N\
\"WHILE LOADING OM PROGRAM"N
\RS“MEMORY ERROR TRYING T0 m CONTROLLER REGISTERS "N\
\"CHECK BUS SELECTION SWITCHES ON CONTROLLER PROCESSOR MODULE "N\
\"0R BUS"N\
\"0R "R7\
\RS“FATAL CONTROLLER ERROR “NR8\
\*USE DIAGNOSTIC PROGRAM CZUDHO TO DIAGNOSE FAILURE “N\
\RS*FATAL ERROR REPORTED B8Y CONTROLLER"NRS\
\"MESSAGE BUFFER CONTAINS: "N\
\§301651016510165101651016S101651016N\
\RS"RESPONSE PACKET FROM CONTROLLER DOES NOT CONTAIN EXPECTED DATA”N\
\"EITHER CONTROLLER RETURNED ERROR STATUS OR PACKET WAS RECEIVED INCORRECTLY"

\SS~COMMAND PACKET SENT~S6"RESPONSE PACKET RECEIVED”N\
\$601651016514016S1016N\

\*SA REGISTER CONTAINS: *O16N\

\*REPLACE CONTROLLER PROCESSOR MODULE "N\
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GLOBAL ERROR REPORT SECTION

o o
(V. F ¥, EN]. JU¥ §7 1.V

-
~ O

18
19

)

22

40
100
101
102
103
1C4

105
106

006540
006540

006554
006554
006554

006556

104423

104423

104423

104423

104423

104423

.SBTTL GLOBAL ERROR REFORT SECTION

X

' THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS USED
i BY MORE THAN ONE TEST TO OUTPUT ADDITIONAL ERROR INFORMATION. PNTB
; (BASIC) AND PNTX (EXTENDED) CALLS ARE USED TO CALL PRINT SERVICFS.

BGNMSG ERROO2
ERROOZ2: :

PNTB
ENDMSG

L10002:
TRAP

BGNIMSG ERROO3
ERROOS: :

PNTB
ENDMSG

L10003:
TRAP

BGNMSG ERROO4A
ERROCM : :

PNTB
ENDMSG
L10004:

TRAP

BGNIMSG ERROO6
ERRO0G: :

PNTB
ENDMSG
L10005:

TRAP

BGNMSG ERROl4
ERRO14: ;

PNTB
ENDMSG
10006 :

TRAP

BGNMSG ERRO30
ERRO30: :

PNTB
ENDMSG
L10007:

TRAP

BGNMSG ERRO31
ERRO3L::

PNTB
ENDMSG

X2, #X2A

CHMSG

X3, #X3A

of 1,0

X4

CeMSG

X6

of 1,0

x14 .Rs.“l

CHMSG

XFCE,.R1

C4MSG

X%
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006652 L10010:

006662 104423 TRAP C#MSG
107
108 006664 BGNMSG ERRO32

006664 ERRO32: :
109 006664 PNTB X32
110 006674 004737 007060 CALL MSGPKT
111 006700 ENDMSG

006700 L10011:

006700 104423 TRAP CsMSG
112
113 006702 BGNMSG ERRO33

006702 ERRO33: :
114 006702 004737 006766 CALL PNTPKT
115 006706 ENDMSG

006706 L10012:

6 006706 104423 TRAP CsMSG

11
117 006710 BCNMSG ERRO3S

006710 ERRO3S: :
118 006710 PNTB X3S
119 006720 004737 007060 CALL MSGPKT
120 006724 ENDMSG

006724 L10013:
121 006724 104423 TRAP CensSG
122 006726 BGNIMSG ERRO36

006726 ERRO36: :
123 006726 PNTH X386
124 006736 ENDMSG

006736 L10014:
125 0067% 104423 TRAP CensSG
126 006740 BGNMSG ERRO3S

006740 ERRO38: :
127 006740 PNTB X38
128 006750

006750 L1001S:
129 006750 104423 TRAP CensSG
136 006752 BGNMSG ERRO4O

006752 ERROKO: :
137 006752 PNTB X40,R2
138 006764 ENDMSG

206764 L10016:
160 006764 104423 TRAP CeMsSG
141 006766 PNTPKT: PNTB XPKT1
142 006776 010401 MOV R4,R1
143 007000 062701 000020 ADD OHC .CPK,R1
144 007004 010402 MOV R4 ,R2
145 007006 062702 000020 ADD OHC . MPIC R2
i:g 007012 012703 000014 MoV 012..,R3
148 007016 PNTPKL : PNTB XPKT2,2(R1),(R1),2(R2),(R2)
149 007042 062701 000004 ADD #4,R1

150 007046 062702 000004 ADD 84, R2

SEQ 0116
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151
152
153
154
155
156
157
158
159
160
161
162
163
164
165

166
167
168
169
170
1
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

187

007052
007054
007056

007060
007070
007074
007100
007104
007146
007152
007154
007156

007160
007160
007160
007164
007166
007172
007176
007200
007204
007242
007242
007246
007256
007262
007264
007266
007272
007276
007300
007302
007304
007312
007316
007316
007316

005303
001360
000207

016504
062704
012703

062704
005303
001353
000207

013702
006302
012703
005764
100002
012703

004737

062704
012402
006302
063702
067702
105712
001001
005202
012737
004737

104423

000014

000016

002202
003637

003654

016236
000006

€02176
172700

207522
007676

002342

MSGPKT :

MSGPXL :

1s:

NCON:

ENDMSG
L10017:

DEC

BNE
RETURN
PNTB

MoV
ADO

MOV

PNTB

3
PNTPKL

XMSG1
C.HCOM(RS).Ra

Pt
XHéGZ.(RC).2(R4).4(R4).6(R4).8.(Rl).lO.(RC).lZ’,(R‘)
fla. .Rae
R3
MSGPKL

i ERROR REPORT ROUTINE
TNUM,R2 : GET TEST NMMBER
R2 :+ DOUBLE
#BASL3,R3 :+ GET ADDRESS OF DRIVE PRINT LINE
4(R4) ; CHECK IF DRIVE NUMBER GIVEN
1¢ : BRANCH IF SO
#BAS.R3

BASLN, TNAMES-2(R2),#8ASL1,(R4),#8ASL2,(R5),R3,4(R4)

ASSUME C.UADR EQ O
RNTIME : GET RUNTIME PARAMETERS

oCR + ADVANCE TO NEW LINE

#6,R4 ;: SET R4 TO POINT TO MESSAGE POINTER
(R4)+ ,R2 + GET MESSAGE POINTER

R2 ; DOUBLE TO MAKE BYTE OFFSET
DMPROG,R2 ; ADD TO START OF MESSAGE STRINGS
SDMPROG ,R2 : ADD SIZE OF MAIN PROGRAM

(R2) ; CHECK FIRST BYTE

NCON : IF ZERO

R2 i INCREMENT TO NEXT BYTE
#PX,PTYPE : CHANGE TO EXTENDED OUTPUT
OSTRNG ; OUTPUT ACCORDING TO STRING
C#MSG

Stw + .
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GLOBAL SUBROUTINES SECTION

.SBTTL GLOBAL SUBROUTINES SECTION

SEQ 0118

THIS ROUTINE PRINTS A SYSTEM FATAL ERROR AND EXITS THE TEST

+ DO CLEAN-UP TRAP
ALOCH - ALLOCATE A BLOCX OF FREE MEMORY. REPORT ERROR IF MEMORY
R1 - ADDRESS OF FIRST WORD OF ALLOCATED MEMORY
FFREE - MEMORY

FSIZE - SIZE OF FREE MEMORY LEFT AFTER ALLOCATION
SYSTEM FATAL ERROR WILL BE WYED IF NOT ENOUGH MEMORY AVAILASLE

SAVE FFREE AT ENTRY
REDUCE SIZC OF FREE MEMORY

1
3
“.
4 FMERR - MEMORY ALLOCATION ERROR
S ]
6
7 -
8
9 007320 FMERR: ERRSF 4, ,ERROO4
007320 104454 11, COERSF
007322 000004 LMORD &
007324 000000 LMORD O
007326 006574 .MORD ERROO4
10
11 0073%0 DOCLN
5 007330 104444 TRAP CIDCLN
1
13 g
14 3
15 1 EXMAUSTED
16 :
17 3 INPUTS:
18 : Rl - NUMBER OF WORDS TO ALLOCATE
19 : FFREE - FIRST FREE WORD IN MEMORY
20 3 FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS
g‘:’ i OUTPUTS :
$
g‘S 3 NEW FIRST FREE WORD IN
3
25 :
26 3
g; 3 AND ENTIRE PROGRAM WILL BE S
‘--
29
30 007332 ALOCM: PUSH < >
31 007336 160137 002160 SUB R1,FSIZE
32 007342 002766 LY FMERR

33 007344 060101 AOD R1,R1

34 007346 060i37 002156 ADD R} ,FFREE

35 007352 POP <R1>

gg 00735¢ 000207 RETURN

38 :

39 $

40 :

4] s

a2 :

43 s
:
H
H
H
H
|

:

S:
OUTPUTS:

44
45
46
47
48
;3
51 007356 012701 000146 HCOMM: MOV #<HC.SIZ>/2,R1
52 007362 004737 007332 CALL ALOCM

REPORT ERROR IF NOT ENOUGH MEMORY
CHANGE ums 10 BYTES
CALCLATE NEW START OF FREE MEMORY
GET START OF ALLCCAYED MEMORY

HCOMM - ALLOCATE MEMORY FOR HOST COMMUNICATION AREA AND PACKET
OUFFERS WITH ONE DESCRIPTOR IN EACH RING. THIS SUBROUTINE IS CALLED
AFTER INITIALIZING A CONTROLLER WITH SA . MSG=0 AND SA.C:D-0.

- ADORESS OF CONTROLLER TASLE
CONTROLLER TABLE POINTING TO MOST COMMUNICATION AREA,

RING POINTERS TO PACKETS,
R4 - ADDRESS OF MOST COMMUNICATION AREA

y GET SIZE OF AREA TO ALLOCATE
s+ ALLOCATE THE MEMORY




GLOBAL SUBROUTINES SECTION

55
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
S5
76
144
78

83

85

00 7366
007370

007374
007400
007404
007410
007414

010104
010465

062701
010164
062701
010164
000207

110037
012701

001002
012701

004777
000207

012746
010146
012746
010600
104417
062706
000207

012746
010146
012746
010600
104414
062706
000207

012746
010146
012746
010600
104415
062706
000207

012746
010146
012746
010600
104416
062706
000207

000014
000020
CO0004

000000
000010

002344

002341
000015

172674

002344

1¢:

PX;

PS:

MOV
MOV

ClO
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R1,Ra
R4 ,C.MCOM(RS)

oMC . MPK, R1
R1,MC.MSG(Re)

@<HC, CPX -HC . MPK> ,R]

R1,HC.CMO(Rs)

- PRINT A CHARACTER

CALL MITH MACRO PRINT

F h3%3

3

32
33

§§§§§§§g§§§§§§

R
-t
1]

33993

RES
38§
a3

533383

ut-
3

RO, TTYOUT
<R}y>
WFRMTT R
RO, &CR

14
OCRLF ,R)

SPTYPE
<«R}l>

R1,0TTYOUT
R‘o '(9)
.2. '(9)
SP,RO
CoPNTF

6. SP

R1,0TTYOUT
OTTYOUT, -(SP)
'to '(9)

.2. ‘(9)

Sp

RO
CePNTR
6, SP

R1,0TTYOUT
oTTYOUT, -(SP)
“1. ’(9)

.20 -(9)

SP RO

CPNTX
06,5P

R1,0TTYOUT
oTTYOUT, -(SP)
R1,-(SP)

.20 ‘(9)
SP,RO

CSPNTS

“.”

GET ADDRESS OF HOST COMM AREA

PLACE BEGINNING ADRS OF HOST COrmt
AREA IN THE CONTROLLER TABLE

COMPUTE START OF MESSAGE PACKET

PLACE IN RING

COMPUTE START OF COMMAND PACKE’

PLACE IN RING

SAVE CHARACTER FOR TTY QUTPUT

GET FORMATTED ASCIZ STRING STATEMENT

IF NOT A CARRIAGE RETURN, THEN

PRINT SOME OTHER CHARACTER, ELSE

GET FORMATTED ASCIZ STRING STATEMENT
GO PRINT CR-LF.

PRINT THE ASCIZ STRING,

SEQ 0119
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SEQ 0120

86
'7 'Ol
88 : PRINT FORMATTED MESSAGE
89
90 : CALL WITH MACRO PNT, PNTF, PNTB, PNTX, OR PNTS
91 ;-
9
9% 007S72 012737 007452 002342 (PNTF: MOV OF PTYPE
:‘S 007600 000413 B8R LPNT
96 007602 012737 007476 002342 LPNTB: MOV oP8 ,PTYPE
g 007610 000407 B8R LPNT
99 007612 012737 007522 002342 LPNTX: MOV #PX . PTYPE
{gg 007620 000403 R LPNT
{8; 007622 012737 007546 002342 LPNTS: MOV oPS . PTYPE
104 007630 LPNT: PUSH <R2,RS,R4 RS>
105 007640 012102 MOV (R1).,R2 : GET ADDRESS OF ASCIZ STRING
106 007642 010804 MoV SP.R4 3 COMPUTE ADDRESS OF 1ST ARGUMENT AMD
107 007544 062704 000012 ADD 012,.Re 1 SAVE IT IN Ra,
108 007650 PUSH <R1> 3 SAVE R1 ON THE STACK
109 007652 004737 007676 CALL OSTRNG 1 PRINT THE FORMATTED MESSAGE
110 007656 POP <RO,RS.R4 ,.RS,R2.R1» 3 RESTORE REGISTERS FROM STACK
111 007672 062006 ADD (RO).,SP 1+ ADJUST STACK POINTER OVER ARGUMENTS
{g 007674 000110 N, 4 8RO s RETURN
114 see
ﬂz : OSTRNG - QUTPUT A MESSAGE ACCORDING TO A FORMAT STRING
:
{i; 3 FORMAT OF THE ASCIZ STRING IS AS FOLLOWS:
3
{_‘1,8 : CHARACTERS ENCLOSED IN QUOTES ARE TO BE PRINTED AS THEY ARE.
$
g; F OTHERWISE CODE IS A SINGLE LETTER FOLLOWED BY AN OPTIONAL ODECIMAL
: NUBER:
123 3 ON - PRINT OCTAL NUMBER. N REPRESENTS SIZE OF BINARY NUMBER PASSED
124 3 IN PARAMETER IN BITS. MAY BE IN RANGE 1 T0 32. IF N>16, WO
125 3 PARMETER WORDS ARE USED, OTHERUISE ONLY ONE WORD. 'EADING ZEROS
126 i ARE PRINTED. N IS ALMAYS SPECTIFIED.
127 3 ON - PRINT UNSIGNED DECIMAL m FROM N BIT PARAMETER. LEADING
ig : m $ NOY PRINTED. A 16 BIT NUMBER EQUAL TO ZERO WILL
130 : HN - PRINT HEX MUMBER FROM PARMETER OF N BITS. IF N>16 TWO
131 3 PARAMETERS ARE USED, OTMERMISE ONLY ONE PARAMETER. LEADING
152 3 ZEROS ARE PRINTED.
133 3 SN-NMNSPAQS.NASSUEDTOOEI
134 3 NN - START NEW LINE (CR-LF SEQUENCE). ASSUEO 10 BE 1.
135 3 AN - PRINT N ASCII CHARACTERS FROM PARAMETERS, N ASSUMED TO BE 1.
136 3 N/2 PARAMMETER WORDS USED.
{g s AN - EXECUTE ROUTINE ON. N WST BE GIVEN AND DEFINED IN HOST PROGRAM.
:
139 3 A NALL CHARACTER MEANS END OF MESSAGE. A NULL AS FIRST CHARACTER IN
140 : STRING MUST BE IGNORED.
141 :
:

INPUTS:
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143 3 R2 - ADDRESS OF START OF FORMAT STRIMG
144 3 R4 - ADDRESS OF PARAMETERS
145 : OuUTPUTS
146 3 R2 AND R4 UPDATED TO END OF STRING AND PARAMETERS
147 i--
148
149 007676 112201 OSTRNG: MOVE (R2):,R1 ;3 SEE IF TERMINATOR IN ASCIZ STRING,
1S0 007700 001421 B8EQ OSTRE s EXIT
151 007702 012700 010202 MOV OERRC RO s+ GET POINTER TO CHARACTER TABLE
152 007706 120110 NCONS: CMP8 R1,(RO s+ COMPARE CHARACTER WITH TABLE ENTRY
155 007710 001407 8€Q NCONF 3 SRANCH IF MATCH FOUND
154 007712 105720 1578 (RO). + INCREMENT POINTER
1SS 007714 001374 BNE NCONS 1 CONTINUE SEARCH IF NOT END OF TABLE
156 007716 PNTF ERRMEL : REPORT BAD CONTROL CHARACTER
157 007726 000406 8R OSTRE $
158 007730 162700 010202 NCONF: SUB SERRC RO 3 GET INCREMENT INTO TABLE
159 007734 006300 ASL RO s+ DOUBLE TO WORD COUNT
160 007736 004770 010214 CALL SERRD(RO) ; DISPATCH TO PRINT ROUTINE
161 007742 O0007S5S 3R OSTRNG s GET NEXT
161; 007744 000207 OSTRE: RETURN
16
164 3
165 3 CONTROL. CHARACTER WAS A QUOTE, SO PRINT ALL CHARACTERS TO
166 ' THE NEXT QUOTE.
12; H
1
169 007746 112200 CON.QU: MOVB (R2)+,RO s GET CHARACTER
170 007750 120027 000042 P8 RO, #' " s CHECK IF ENDING QUOTE
171 007754 001403 BEQ CON. QX s IF SO, GO GET NEXY CONTROL CHARACTER
172 007756 PRINT RO
173 007762 000771 R CON. QU ' CONTINUE PRINTING
{;; 007764 000207 CON.QX: RETURN
176 '
mn ' CONTROL. CHARACTER WAS AN ‘A’ , SO PRINT ASCII CHARACTERS FROM
178 : PARMETERS.
180 ;
181 007766 004737 013314 CON.A: CALL GETONT : GET COUNT OF CHARACTERS
182 007772 CON.AL: PRINT (R4). H
163 010000 005301 0€EC R1 31 COUNT THE CHARACTERS
184 010002 001373 3 CON.AL s+ PRINT UNTIL COUNT REACHES ZERO
165 010004 032704 000001 8IT 1,R4 ; CHECKX IF R4 NOW QDD
186 010010 001401 8EQ CON.A2 3
187 010012 005204 INC Re s IF SO, INCREMENT TO NEXT EVEN ADDRESS
{:g 010014 000207 CON.A2: RETURN + NOM GET NEXT CONTROL CHARACTER
190 3
ig% 3+ CONTROL CHARACTER WAS A ‘D', SO PRINT A DECIMAL NUMBER.
:
193
194 010016 912701 000012 CON.D: MOV #10. ,R1 s+ LOAD RADIX
195 010022 004737 013372 CALL PNTNUM s+ PRINT NUMBER
199, 010026 000207 RETURN ;1 NOM GET NEXT CONTROL CHARACTER
19
198 :

199 5 CONTROL CHARACTER WAS AN ‘W', SO PRINT A HEX NUMBER.
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200
201
202

256

010030
010034
010040

010042
010046
010052

010054
010060
010070
010072
010074

010076
010102
010106
010110
010112
010116

010120
010130
010132

010134
010140
10130
010152
010154

010136
010160
010162

012701
004737
000207

012701
004737
000207

004737

005301
001372
000207

004737
020127
101004
060101
004771
000207

004737

003301
001372
000207

012656
012704
013002

000020
013372

000010
013372

013314

013314
000011

010154

013314

CON_H:

CON.R:

CON.R1:

ERR.T8:

SEQ 0122

MOV 016, R} 3 LOAD RADIX
CALL PNTNUM s+ PRINT NUMBER
RE TURN s NOW GET NEXT CONTROL CHARACTER
CONTROL CHARACTER WAS AN '0O°, SO PRINT AN OCTAL NUMBER,
MOV 8. ,R1 s+ LOAD RADIX
CALL PNTNUM 1+ PRINT NUMBER
RETURN s NOW GET NEXT CONTROL CHARACTER
CONTROL CHARACTER MWAS AN 'N’', SO PRINT A CARRIAGE RETURM-LINE FEED.
CALL GETCNY ; GET COUNT
PRINT oCR 3
DEC Rl 1 COUNT THE SEQUENCES
GNE CON.N1 3
RETURN s+ NOW GET NEXT CONTROL CHARACTER
CONTROL CHARACTER WAS AN '‘R', SO CALL ONE OF THE PRE -PROGRAMED
ROUTINE.
CALL GE TCNT s+ GET ROUTINE NUMBER
(v, R1,0ERR . SZ s CHECK IF DEFINED ROUTINE NUMBER
Ml CON.R1 '
ROD R1,R1 s+ DOUBLE COUNT TO GET WORD INDEX
CALL SRR .T8-2(R1) s CALL ROUTINE
RETURN s+ NOW GET NEXT CONTROL CHARACTER
PNTF ERRMEL s+ REPORT BAD MESSAGE STRING
POP R1 s FIX THE STACK
RETURN
CONTROL CHARACTER WAS AN 'S’ , SO PRINT SOME NUMBER OF SPACES.
CALL GE TCNTY 3+ GET COUNT

: PRINT <@ > '
DEC R1 3+ COUNT THE SPACES
ONE CON.S1 3
RETURN 1+ NOW GET NEXT CONTROL CHARACTER
PRE -PROGRAMMED ERROR ROUTINE DISPATCH TABLE
.WORD CALR1 t CALL ALTERNATE PRINT STRING IN DM PGM
.WORD CALR2 s+ PRINT AN SOI DIAGNOSE RESPONSE
.WORD CALR3 s+ DECIDE WHETHER TO PRINT R8N
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257
258
239
260
261
262
263
264
26.
266
er.
275
276
277
278

279
280
281
282
283
204
2685
286

287
289

291
292

333

2

SREEIRIRYY

010164
010166
010170
010172
010174
010176

0?3200
0’ )200

010202
010203
010204
019205
010206
010207
010210
010211

010212

010214
010216
010220
010222
010224
010226
010230
010232

013016
013072
013150
013164
013202
013220

000011

003552

042
101

110
117
116
122
123

007746
007766
010016
010030
010042
010054
010076
010134

TNAMES :

ERRC :

ERRD:

G10

.WORD CALR4
.WORD CALRS
.WORD CALRE
.WORD CALR7
.WORD CALRS
.WORD CALR9

ERR.SZ = <, -ERR.TB>/2
.WORD BASN4
CONTROL CHARACTER TABLE

.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE

.BYTE 0
.EVEN

WDZOIO> :

g
3
:
:

55855558
358

PRINT BASIC LINE W/0 CONTROLLER ADDR.
PRINT BASIC LINE W/ CONTROLLER ADDR.
CALL ALTERNATE PRINT STRING IN m 1t
PRINT “REPLACE PROCESSOR MOOULE ~

PRINT “SA REGISTER CONTAINS XXXXxXX*
REPRINT LAST NUMBER

1FOLLOW WITH A NULL BYTE

SEQ 0123
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VNPV DWN -

010234
010234
010240
010244
010230
010256
010264
010266
010274

010276
010276

010137
004737
003037
013737
013737
006301
016137
000207

0000006

002202
016134
002366
002162
002164

010274

002156
002160

002176

TINIT:

READOT :

TINIT - INITIALIZE VARIABLES FOR TEST

INPUTS:
Rl - TEST NUMBER
OUTPUTS::
DMPROG - POINTER TO START OF OM PROGRAM IN MEMORY
LBUFS - CLEAPED (DELETES ERROR LOG)
TNUM - TEST NUMBER FROM R1
ALL REGISTERS CLOBERED

MOV R1, TNUM SAVE TEST NUMBER

'
CALL RESET ¢ RESET ALL CONTROLLERS
CLR LBUFS 1 CLEAR ERROR LOG BUFFER POINTER
MOV FMEM,FFREE s+ INIT FREE
MOV FMEMS,FSIZE s INIT FSIZE
ASL Rl : R1 IS WORD INDEX
MOV READOT -2(R1),0MPROG + STORE ADORESS OF DM TEST INTO OMPROG
RETURN
.WORD TEST4

SEQ 0124
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O NN W~

010300
010304

010310
010314
010322
010322
010326
010334
010340
010342
010342
010346
010350
010354
010360
010364

010366

010372

010137
005037

013705
013737

005065
116537
005765
100405

004737
001402
003237
062705
005337
091356

005737

002204
002206

002174
002204

000012
000002
000002

014376
002206

000034
002210

002210

002074

LONEXT :

RUNDM - LOAD AND RUN A DM PROGRAM IN THE CONTROLLERS. RETURN WHEN AL

DM PROGRAMS HAVE TERMINATED.

INPUTS:

R1 - NUMBER OF CONTROLLERS TO TEST

RS - POINTER TO FIRST CONTROLLER TABLE
IMPLICIT INPUTS:

DMPROG - POINTER TO START OF DM PROGRAM IN MEMORY
oUTPUTS:

Z SET IF NO CONTROLLERS SUCCESSFULLY STARTED
R1-RS - CONTENTS DESTROYED

MOV R1,URUN + SAVE NUMBER OF UNITS TO RUN

CLR URNING s+ CLEAR NUMBER OF UNITS RUNNING
LOAD DM PROGRAM INTO EACH CONTROLLER

MOV TSTTAB,RS s+ GET CONTROLLER TABLE ADDRESS
MOV URUN, UCNT 1 SET COUNTER OF UNITS

CLEAR ALL FLAGS
SEE IF UNIT TO BE TESTED

IF NOT, OON'T LOAD THIS UNIT
LOAD THE DM PROGRAM

CLR C.FLG(RS)
Move C.UNIT(R3),LSLUN
TS7 C.UNIT(RS)
8MI LDONEXT
ASSUME CT_AVL EQ BIT1S
CALL LOADOM

3
8EQ LONEXT s+ IF ERROR, GO TO NEXT CONTROLLER
INC URNING 1 IF NO ERROR, COUNT UNIT RUNNING
ADD #C.SIZE.RS :+ MOVE TO NEXT CONTROLLER TABLE
3 UCONT s+ CHECK IF MORE CONTROLLERS
BNE LOOM 3 LOAD NEXT CONTROLLER
CHECK IF ANY CONTROLLERS LOADED
TST URNING 1 ANY UNITS LOADED?

THE DM PROGRAMS ARE NOW IN CONTROL
RESPOM MUST BE CALLED TO RESPOND TO THEIR REQUESTS

RETURN :

SEQ 0125
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27
28

31
37
39
41

42
43

45
47

48
49

51
53

010374
010400
010406
010412
010420
010422
010430
010436
010440
010446

010450
010432
010456
010460
010460
010462
010464
010466
010470

010472
010472
010476
010500
010506
010510
010512
010520
010522
010522
010524
010526
010530
010532
010534
010534
010534

010536
010542
010344

013705
013737
016504
032765

116537
032765
001071
032765
001520

011503
016301
001405

104455
000036

000445

005737
001416
023765
101003
001011
023765
103405

104455
000037
000000
006652
000424

104422

005737
001412
023737

SUBROUTINES SECTION

002174
002204
000014

000010

000002

002332

002330

002320
002332

002210
000012

002074
000012

000012

000030

002336

SPTM:

RSPTMO:
RSPNTO:

3

3

3
RSPNXT :

: MOV TSTTAB,RS
MOV URUN, UCNT
: MOV C.HCOM(RS),R4

RESPDM - RESPOND TO DM REQUESTS. RETURN WHEN ALL DM PROGRAMS
HAVE TERMINATED.

INPUTS:
RS - CONTROLLER TABLE ADORESS

GET CONTROLLER TABLE ADORESS
SET COUNTER OF UNITS
GET HOST COMM AREA ADORESS
CHECK IF PROGRAM RUNNING

IF NOT, LOOX AT NEXT
STORE UNIT NUMBER UNDER TEST
SEE IF INTERRUPT RECEIVED

8IT OCT.RN,C.FLG(RS)
8EQ RSPNXT

HMOVE C.UNIT(RS),LSLUN
8IT OCTi:SG.C.FLG(RS)

BNE RSP IF SO, LOOK AT PACKET
8I7 oCT.CMD,C.FLG(RS) SEE IF COMMAND HMAS BEEN SENT
8EQ RSPOU IF NOT, SEND ONE

CHECK IF CONTROLLER STILL RUNNING

MOV (R5),R3

GET ADORESS OF IP REGISTER
MOV 2(R3),R1 TER

LOOK AT SA REGISTE

8EQ RSPTH IF ZERO, CONTROLLER STILL RUNNING
ERROF 30, ,ERRO30 ELSE, REPORT FATAL CONTROLLER ERROR
TRAP CSEROF

.WORD 30

.WORD O

.WORD ERRO30

B8R RSPORP : DROP CONTROLLER FROM TESTING

CHECX FOR TIMEOUT OF RESPONSE

757 KW.CSR

8EQ RSPNTO

cHe KM.EL+2,C.TOH(RS)
RSPTMO

BNE RSPNTO
cH KW.EL,C.TO(RS)
RSPNTO

ERRDF 31,,ERRO31
TRAP CSERDF

IF A CLOCK ON SYSTEM
T TIME IF NO CLOCK

CK HIGH WORD OF ELAPSED TIME
IF GREATER, RESPONSE TIMED OUT
IF NOT SAME, ITS OK

CHECK LOW WORD OF ELAPSED TIME
IF LESS, PLENTY OF TIME LEFT
REPORT TIMEOUT ERROR

2
-
s ©0 we S We e B e

LHMORD 31

.MORD O

.WORD ERRO31

BR RSPORP 1+ DROP CONTROLLER FROM TESTING

BREAK : >>>>>>>BREAK BACK TO MONITORc<<<c<c<<
TRAP CoBRK

CHECX FOR TIME TO PRINT STATISTICAL REPORT

TS7 KW.CSR l ANY CLOCK ON SYSTEM?

8EQ RSPNRP BYPASS IF NOY

ce KW.EL+2,STIME2 s CHECK HIGH WORD OF ELAPSED TIME

SEQ 0126
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SEQ 0127

5S4 010552 101005 8HI RSPRPT s+ IF GREATER PRINT REPORT
5SS 010554 001005 BNE RSPNRP s IF NOT SAME, ITS NOT TIME YET
S6 010556 023737 002330 002334 cw KW.EL,STIME 3 CHECK LOW WORD OF ELAPSED TIME
S7 010564 103401 8LO RSPNRP s IF LESS, ITS NOT TIME YET
S8 010566 RSPRPT : i
59 010566 DORPT 1 PRINT A STATISTICAL REPORT
010566 104424 TRAP CIORPT
60 '
61 $ SWITCH TO NEXT CONTROLLER
62 3
63 010570 062705 000034 RSPNRP: ADD #C.SIZE RS s MOVE TO NEXY TABLE
64 010574 005337 002210 DEC UCNT s+ CHECK IF MORE CONTROLLERS
65 010600 001302 BNE RESPCT 31 LOOK AT NEXT CONTROLLER
gg 010602 000674 B8R RESPDOM s+ LOOK AT FIRST CONTROLLER AGAIN
3
gg : REMOVE A CONTROLLER FROM TESTING
3
70 010604 042765 000012 000012 RSPDORP: B8IC OCT.RN+CT . MSG,C.FLG(RS) ; CLEAR PROGRAM RUNNING
71 010612 005337 002206 DEC URNING : REDUCE RUNNING CONTROLLERS COUNT
72 010616 001347 BNE RSPNXT s IF ANY STILL RUNNING, LOOK AT THEM
;z 010620 000207 RETURN ; ELSE RETURN TO TEST SECTION
H
75 $ CONTROLLER HAS RESPONDED, LOOK AT MESSAGE PACKEY
;? H CHECK FOR PRL.ER OPCODE IN END PACKET
$
78 010622 012700 000204 RSPIN: MOV o0P .END+OP,SSD RO s GET SEND DATA END PACKET OPCODE
79 010626 032765 000020 000012 81T #CT.REQ,C. FLG(RS) s LOOK IF SEND OATA OR RECEIVE DATA
80 010634 001402 BEQ RSPMR 3
81 010636 012700 000205 MoV 40P .END +OP .RSD, RO s CHANGE TO RECEIVE DATA ENDCODE
82 010642 120064 000030 RSPMMR: CMPB RO, MC .MPK P . OPCD(RA) s COMPARE TO OPCODE IN END PACKE?Y
gz 010646 001010 BNE RSPERR $
!
gz $ LOOK AT STATUS CODE
$
87 010650 032764 000037 000032 817 ST MSK,HC . MPK+P . STS(R4); CHECK FOR STATUS CODE ST.SUC (ZERO)
gg 010656 001004 BNE RSPERR $
$
g? $ CHECX FOR EXPECTED REFERENCE NUMBER
s
92 010660 026564 000032 000020 o C.REF(RS) . HC.MPK.P . CRF(R4); CHECK IF CORRECT REF NUMBER
93 010666 001405 8EQ RSPPTU 3
94 010670 RSPERR: ERROF 33, ,ERRO33 $
010670 104455 TRAP CSERDF
010672 000041 .MORD 33
010674 0CO000 .MORD O
010676 006702 LMORD ERRO3S
gz 010700 000741 BR RSPORP 1 OROP UNIT FROM TESTING
$
‘9); $ CHECK IF RESPONSE FROM SEND OR RECEIVE DATA COMMANO
3
99 010702 032765 000020 000012 RSPPTW: BIT oCT . REQ,C.FLG(RS) s CHECK IF RESPONSE FROM DM PROGRAM
{gg 010710 001445 RSPOU: BEQ RSPOUT i LOOK AT REQUEST NUMBER IF SO
$
lg§ : MAINTENANCE READ END PACKET RECZIVED, LOOK AT REQUEST FROM DM PROGRAM
1 3
104 010712 016401 RSPPT2: MOV HC.BF2(R4) ,R1 + GET REQUEST NUMBER

000206
105 010716 042701 007777 8IC #007777,R1 i UHECK TYPE
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106
107
108
109
110
111
112

010722
010726
010730
010736
010742
010746
010730

10730
010732
010734
010756
010760

010762
010766
010772
010776
011002
011004
011010
011012
011014
¢11016
011022

011024
011032
011040
011042
011046
011052
011036
011062
011070

011072
011100
011100
011104
011110
011112
011116
011122

011126
011130
011132
N11134
011136
011140
011142
011144

022701
001010
042764
016401
020127
103405

104455
000040
00000C
006664
000711

012700
004737
0127¢0
004737
010403
062704
011401
012423
060101
004771
001270

042765
032765
001014
012700
004737
012700
004737
052765
000403

042765

004737
012700
010501
062701
004737
000137

011164
000000

000000
011304
011326
011622
011652
011702

060000
170000
000206
000017

000004
014572
000100
014732

000106

011126

000010
000020
000005
014572
000206
014732
000020

000020

014664
000264

000026
015210
010536

000012
000012

000012

200012

14:

RSPPT3

RSPOUR :
RSPOUS :

RSPOSP :

LI1O

cP #0U.SPC.R1
BNE 14
8IC #tC007777,HC.BF2(R4)
MOV HMC.BF2(R4),R1
Ccre R1,80SPSIZ
8L0 RSPPTS
ERROF 32, ,ERRO32
TRAP CSEROF
LWORD 32
WORD O
JWORD ERRO32
B8R RSPORP

: MOV #0P,SSD, RO
CALL 8L.0CrM0
MOV OHC.BF1,RO
CALL CLRBUF
MOV R4 ,R3
ADO oHC .B8SZ.Re
MOV (R4),R1
MOV (R&)+,(R3).
RDO R1.R1
CALL SRSPOSP(R1)
BNE RSPORP

SEND COMMAND BACK TO CONTROLLER

: BIC #CT.MSG,C.FLG(RS)
8IT OCT.REQ,.C.FLG(RS)
BNE RSPOU2
MOV #0P .RSD, RO
CALL 8LOCMD
MOV OHC .BF2,RO
CALL CLROUF
8IS #CT.REQ.C.FLG(RS)
B8R RSPOU3
8IC #CT.REQ.C.FLG(RS)
CALL SNDCMD
MOV #3.#460. ,R0
MOV R5,R1
ADO ¢C.70.R1
CALL SETTO
P RSPNXT
RESPONSE REQUEST DISPATCH TASLE
.WORD DMRQO
.WORD O
.WORD O
.WORD DMR@G3S
.WORD OMRQ4
.WORD DMR@S
.WORD DMRQ6
.WORD DMRQ?

o 62 @0 0 G0 @0 S0 @ @

@ %0 @0 @0 W @0 W e

IS SPECIAL TYPE SET?

IF NOT, ERROR

CLEAR TYPE

GET REQUEST NUMBER

CHECK IF IN EXPECTED RANGE

BAD REQUEST NUMBER

OROP UNIT FROM TESTING

BUILD A SEND DATA COMMAND PACKET
FOR ANSWER TO DM PROGRAM

POINT TO BUFFER IN PACKET
AND CLEAR BUFFER

RS POINTS 70 COMMAND BUFFER

R4 POINTS TO MESSAGE EUFFER

GET REQUEST NUMBER

PUT REQUEST ¢ INTO COMMAND PACKET

NUMBER

RETURN Z CLEAR TO OROP UNIT
Z SET IF READY TO SEND COMMAND

CLEAR MESSAGE RECEIVED FLAG
CHECK WHICH COMMAND TO SEND
BRANCH IF RESPONSE TO REQUEST
BUILD RECEIVE DATA COMMAND

POINT TO MESSAGE BUFFER
AND CLEAR IT
SET REQUEST BIT

CLEAR REQUEST BIT

SEND COMMAND TO CONTROLLER
SET TIMEQUT FOR 3 MINUTES

PUT TIME IN CONTROLLER TABLE
NOW WAIT FOR END PACKEY

SET UP MEMORY FOR ADDRESS TESTING
ses REQUEST NO LONGER VALID o2+
sss NOT VALID FOk CZUDIO s2s

TELL DATA PATTERN 16.

TELL UNIT PARAMS, CLEAR CONTENTS
TELL BAD BLOCKS (FIRST 14)

TELL BAD BLOCKS (LAST TWO)

ADD TO SOFT ERROR AND ECC COUNTS

~NG AU O

SEQ 0128
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174 011146
175 011130
176 011132
177 011134
178 011136
*79 011160
180 011162
182

183

184

011734
011754
012116
012176
012402
012540
012652

000017

M10O

T
L

DSPSIZ = <.-RSPDSP>/2

s+ 8 ADD 1000 TO SEEK COUNT

1 9 ADD TO MEGABITS TRANSFERRED COUNY
110 TELL WMICH ORIVES TO TEST

111 REPORT ERROR MESSAGE

112 REPORT ERROR & COUNT HARD ERROR
113 PRINT A DESCRIPTIVE MESSAGE

114 MARK DM PROGRAM AS NOT RUNNING

1LEGAL NUMBERS ARE LOMWER THAN THIS

SEQ 0129
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GLOBAL SUBROUTINES SECTION

VRN NDUN -

im MAINTENANCE READ BUFFER DESCRIPTION

:BYTE OFFSET FROM
START OF BUFFER

o & NV O

68

SEQ 013%0

y T REQUEST NMBER ) USED TO SELECT ROUTINE
ecceccecancccncccacscacnacacncneas I

) DATA ARGUMEN! o1 ) R& CONTAINS THIS ADORESS
ecccscccsssmmcccansannaccncencan I

) OATA ARGUMENT @2 )
#rcecccsncaaccntsasscnmaccnaccren=" .

) OATA ARGUMENT @3 )
Gececcecremeccccoacnanaasccomnmeaa .

y DATA ARGUMENT @34 )
i g e .

;NORMAL PSEUDO-TERMINAL IN PACKET DESCRIPTION GIVEN IN RESPINSE TO ABOVE PACKET

:BYTE OFFSET FROM
i START OF PACKET

2
4
6

68

L i e .
) REQUEST NUMBER )} ECHOED FROM REQUEST PACKET
S U .

) DATA ARGUMENT #1 ) R3 CONTAINS THIS ADORESS

y T DATA ARGUMENT #2 )} ALL DATA ARGUMENTS ARE RETURNED
PR Uishutet it e S + CONTAINING ZEROS UNLESS

) DATA ARGUMENT ¢3 ) SPECIFICALLY INDICATED BY
POttt + RESPONSE ROUTINE.

y DATA ARGUMENT 034 D
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VN VNAEWN -

29

011164

30 211164

31
32
33
34
35
36
37
38
39
40
41
a2
43
44
45
46
47
48
49
50
S1
S2
S3
54
55
56
57

011170

011174
011176
011202
011204

011206
011212
011214

013701
013702

010111
062701
005302
001373

713723
003023
013700
006300
063700
162700
010023
003023

003023
003023
01370¢
005001
006300

002156
002160

002156
002160

002136
000002

0C2120

OMRGO - DM REQUEST O
SET UP MEMORY FOR ADORESS TESTING FROM CONTROLLER.
PLACE ADDRESS OF EACH LOCATION INTO EACM LOCATION IN FREE
MEMORY. RETURN FIRST LOCATION OF FREE MEMORY IN CMD.O2 (LOW BITS)
AND OMD.03 (MIGH BITS). RETURN LAST LOCATION OF FREE MEMORY IN
OMD.O4 AND OMD.0S. ALSO RETURN FIRST EXISTANT LOCATION IN CMD.06
MO OMD.07; LAST EXISTANT LOCATION IN CMD.08 AND CMD.09.
INPUTS
RS - CONTROLLER TABLE ADORESS
R4 - MESSAGE PACKET DATA ADORESS (POINTING TO MSG.02)
ouTPUTS RS - COMMAND PACKET DATA ADORESS (POINTING TO CMD.02)
"COMMAND PACKET CONTAINING:
0.(RS) LOM ADORESS BITS OF FIRST WMRITABLE ADORESS
2.(R3) HIGH ADCRESS BITS OF FIRST MRITABLE ADORESS
4.(R3) LOW ADDRESS BITS OF LAST MRITABLE AOORESS
6.(R3) MIGH ADDRESS BITS OF LAST WMRITADLE ADORESS
8.(RS) LOW ADORESS BITS OF FIRST READABLE ANDRESS
10.(R3) HIGH ADDRESS BITS OF FIRST READABLE ADORESS
12.(RS) LOW AODRESS BITS OF LAST READABLE AOORESS
; &un MIGH ADDRESS BITS OF LAST READASLE Aooasss
MOV FFREE.R1 1GET FIRST ADORESS OF FREE MEMORY
MOV FSIZE.R2 1GET SIZE
FILL MEMORY WITH ADORESS PATTERN
MOV R1.(R1) JMRITE DATA INTO LOCATION
ADD 02.R1 1 INCREASE ADORESS TO NEXT LOCATION
DEC R2 LCOUNT THE WORDS
BNE MENFIL sFILL ALL WORDS
SEMD LOCATION OF FREE MEMORY TO CONTROLLER
MOV FFREE,(R3). 1LOAD FIRST ADDRESS OF FREE MEMORY
QR (R3). : HIGHM ORDER BITS ARE ZERO
MOV FSIZE,RO iGET SIZE OF FREE MEMORY
ASL RO +CONVERT TO BYTES
ADD FFREE ,RO ;COMPUTE LAST LOCATION
SUB 02.R0
MOV RO, (R3). ;LOAD LAST LOCATION
CLR (R3)» :CLEAR HIGM ORDER BITS
SEND LOCATION OF READABLE MEMORY
CLR mg). 1SEND ZERO AS START OF READABLE MEMORY
CLR (R3).
MOV L SHIMEM, RO 1GET MIGH MEMORY ADORESS
CLR R1 JCLEAR MIGH BITS
ASL RO 1SHIFY LEFY 6 PLACES

SEQ 0131
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R CBAL SUBROUTINES SECT.ON

58
59
60
61
62
63
64
63
66
67
68
69
70

011252
011254
011256
011260
0l1262
011264
011266
011270
011274
011276
011300
011302

010123
000264
00207

ASL

Cll

1SET LOM ORDER BITS
1PUT INTO BUFFER

SEQ 0132
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OB VO VI WA

19 011304
20 011310
21 011314
22 011316
23 011320
<4 011322
25 011324

012701 000021
012702 002256
012223
005301
001375
000264

001v207

SEQ 0133
;OMRQS - DM REQUEST 3
'
tREQUEST FOR C2UDIO CONTENTS OF DATA PATTERN 16.
:MYS:
' RS - CONTROLLER TABLE ADDRESS
3 R4 - MESSAGE DATA ADDRESS
(ND DATA)
: RS - COMMAND DATA ADORESS
sOUTPUTS ;
: COMMAND DATA FILLED WITH THE FOLLOWING:
i (R3) NUMBER OF WORDS IN DATA PATTERN 16
3 2.(R3) DATA IN PATTERN 16
H ¢ "
i 32.(R3) .
i Z SET
OMRQ3: MOV #17.,R) 1GET COUNT
MOV ®PATLI6C,R2 1 AND ADDRESS OF PATTERN 16 PARAMETERS
14: MoV (R2)+,(R3). 1COPY THE DATA T0O BAFFER
DEC Rl
BNE 1
SE2 sRETURN WITH Z SET
RETURN
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GLOBAL SUBROUYINES SECTION

U-X- ENY- VR YV 1Ny

57 011326

1OMRO4

- DM REQUEST 4

i
(REQUEST FOR CZUDIO UNIT PARAMETERS

§
-4
"

B B Be B4 B4 B B B¢ B¢ 6 W G0 G0 G V6 TS VL GF W VO VO G6 G5 Q0 o G0 U0 G0 G VI T0 G0 G0 G0 G0 G0 G0 G0 GO G0 GO G0 G4 G G0 G0 G G0 G

3
£

‘RS - CONTROLLER TABLE ADORESS

R4 - MESSAGE DATA ADDRESS
(R4) DRIVE NUMBER
2. (M) ORIVE SERIAL NUMBER

6. (M)
8.(R4) HDA SERIAL MUIBER

14.(Re)
RS - COMMAND DATA ADDRESS

OUTPUTS;

COMMAND DATA FILLED WITH THE FOLLOWING:
(R3) PARAMETER BITS (1 FOR TRUE)
8Iv 14 - INITIAL WRITE
8IT 13 - DIAGNOSTIC CYLINDERS
817 12 - ECC CORRECTION

817 11 - READ ONLY

8IT7 10 - WRITE OMLY

817 9 - RETRIES

817 8 - TRACK/GROUP AND CYLINDERS SPECIFIED

8Iv 7 - (NOT USED)

817 6 - SEQUENTIAL SEEXS

817 5 - BEGIN/END SETS SPECIFIED

81T 4 - TRACK SPECIFIED (0 - GROUPS SPECIFIED)
HAS MEANING OMLY WMEN BIT 5 IS ZERO

817 3 - WRITE CHECKS ENABLED

817 2 - WRITE CHECKS ALMAYS

817 1 - DATA COMPARES ENABLED

817 O - DATA COMPARE ALMAYS

2.(R3) DATA PATTERN NUMBER
IF PARAMETER BIT 5 SEV
4.(R3) COUNY OF BEGIN/END SETS
6. (RS) ﬁG?ol ’.g;? WORDS) THEN END 8/.0CK (2 WORDS)

OR
IF COUNT OF BEGIN/END BLOCKS = O
36. (RS) STﬂT CYLINDER (2 WORDS) THEN END CYLINDER (2 WORDS)
END CYLINDER A NEGATIVE VALUE IF TO TEST ENTIRE AREA
IF PARAMETER OIT S CLEAR
4.(R3) STARTING CYLINDER
6.(R3) ~ (2 MORDS)
8.(R3) ENDING CYLINDER (2 WORDS)
10.(RS) NEGATIVE FOR ALL CYLINDERS
12.(R3) NUMBER OF TRACKS OR GROUPS SPECIFIED
14, (RS) 1 7O 7 TRACK OR GROUP NUMBERS
2. (RS) DETERMINED BY PARAMETER BIT 4

Z SET IF DATA RETURNED
Z CLEAR IF UNIT NUMBER NOT ON THIS CONTROLLER
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GLOBAL SUBROUTINES SECTION

38
59
60
61
62
63
64
63
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
o1
82
83
84
83
86
87
88
89
90
91
92
93

011326
011330
011332
011336
011340
011344
011330
011354
011360
011364
011370
011374
011400
011406
011410
011416
011420
011424
011426
011432
011436

011440
011444
011446
011432
011454
011456
011460

011462
011470

011472
011476
011500
011504
011506
011512
01314
011516
011520
011524
011526
011532
011334
011336
011540

012401

005764
001421
012701
010402
062702
012223
005301
001375
012701
010402
062702
012223

001375
000427

013224
000200
000202
000204
000210

000212
000214

000112

000112

000154

000010
000112

002200
002144

18:

as:

3s:

a4

Ss:

FlL

MOV R4 ,R2

CALL GTORVT

BNE DMRQAX

MOV (R2)+,0.SERN(RS)
MOV (R2)+,0.SERN-2(R4)
MOV (R2)+,0.SERN-4(R4)
"oV (R2)+,0.MCAS(R4)
MoV (R2)+,0.HDAS+2(R4)
MOV (R2)+,0.HDAS+4(R4)
MOV 0.PRM(R4) R

8I1C 00 . ZEROQ,R1

g; IS T™, IFLAGS
817 .9' IM, SFPTBL .S0.817
8EQ

81s n Iu.R1

MOV R1, (R3).

MOV 0.PAT(R4),(R3).
817 .8E,

8EQ 3¢

RETURN BEGIN/END SETS

MOV Med.] R1

MOV R4, R2

ADD 00.8€EC,R2

MOV (R2)., (R3).

DEC R1

BNE 29

BR OMRO4AX

817 00.CYL,.D.PRI(R4)
BEQ 1)

109 1

1GET DRIVE NUMBER

s SAVE DATA ADORESS

1GET DRIVE TABLE ADORESS

+CHECK IF ORIVE FOUND

1COPY DRIVE SERIAL @ TO DRIVE TABLE

1COPY MDA SERIAL NUMBER TO DRIVE TABLE

1GET PARAMETER BITS

1CLEAR SOME BITS

1FIRST TIME CZUDIO BEING RUN,
tBRANCH IF NOT, ELSE

IGEY INITIAL WRITE OIT.

{MOVE INTO PARANETER BITS

1PUT INTO BUFFER

1PUT PATTERN NUFBER IN BUFFER
1CHECK BEGIN/END PARMMETER BIT
sORANCH IF NOT SET

+ & OF SETS ¢ WORDS PER SET.COUNT WORD
1GET INDEX INTO ORIVE TABLE

1 TRANSFER THE BEGIN/END SETS

100K AT D CYL BIT
1BRANCH IF NOT SET

RETURN TRACKS/GROUPS AND CYL INDERS

187
8EQ

BRRag2aRRIG2S

0.8EC(Rs)

(R2)+,(RS).
R1

54
DMRQ4X

RETURN CYLINDERS ONLY

sCHECK IF ANY TRACKS/GROUPS
tBRANCH IF NONE
sCOUNT OF CYLINDER WORDS

sCYLINDERS

1 TRACKS/GROUPS

SEQ@ 0135




C2UDIAO UDASO-A/KDASO-Q ORIVE € MACRO v05.01b Sundey 07-Oct-84 20:58 Pege 109-2

GLOBAL SUBROUTINES SECTION

115
116
117
118
119
120

011542
011550
011532
011356
011360
011364
011366
011370
011572

011574
011602
011604
011606
011610
011612
011616
011620

052763
005023
012701
010402
062702
012223
003301
001375
000412

012723
000264
000207

000C40
000004
000154

000040

177777

177774 63

78:

177774 8%:

OMRQ4X ;

8IS
CLR
MOV
MOV
ADD
MOV
0EC
BNE
B8R

G11l

n.eE. "(RS)
(R3).

o4 ,R1

R4 ,R2
#0.8CYL ,R2
(R2)+,(R3).
R1

74

OMRQ4 X

RETURN ENTIRE AREA

8IS
CLR
CLR
CLR

00.8€, -4(R3)

(R3).

(R3).

(R3).

(R3).
-1,(R3).

1SE° D.BE FOR DM PROGRAM
lSEPO ZERO BEGIN/END COUNT

1 CYLINUERS

1SET D0.BE FOR DM PROGRAM
1BEGIN/END COUNT OF ZERO
1START CYLINDER OF ZERO

tEND CYLINDER NEGATIVE

SEQ 0136
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S 3 B b} 3t e el v ot PSSP

011622
011624
011630
011632
011636
011642
011644
011646
011650

011401
004737
001007

012701
012423
005301
001375
000207

013224

000010
000035

1OMRQS - DM REQUEST S

3

sREQUEST FOR FIRST 14 BAD BLOCKS
:

1 INPUTS:

f RS - CONTROLLER TABLE ADDRESS
3 - MESSAGE DATA ADDRESS
3 (N) DRIVE NUMBER

- COMMAND DATA ADORESS
awTPUTS

(R3) COUNT OF BAD BLOCKS
2.(R3) BAD BLOCK 1 (LOW)
4.(R3) (HIGH)

8AD BLOCK 14 (LOW)
(HIGH)
DATA RETURNED

NN
L
EQVU

LR4),R1
GTORVY

DMRQSE

00.68,.Re
0<leclid e2>> R]
'(!24)0.0!3)0

1¢

LITL T

1s:

OMRQSE: RETURN

SEQ 0137

COMMAND DATA FILLED WITH BAD BLOCKS

IF DRIVE NUMBER NOT ON THIS CONTROLLER

1GET DRIVE NUMBER

1GET ORIVE TABLE ADORESS

sCHECX IF DRIVE FOUND

s INCREASE ADDRESS TO DATA YO COPY
lﬁT COUNT OF WORDS

tCOPY THE WORDS
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[
[oXV-1. VY. YV WY VY

o
N >

13

14

15

16 011652
17 011654
18 011660
17 011662
20 011666
21 011672
22 011674
23 011676
24 011700

1OMRQ6 - OM REQUEST 6
'
+REQUEST LAST TWO BAD BLOCKS

i
1 INPUTS :
' RS - CONTROLLER TABLE ADURESS
' R4 - MESSAGE DATA ADDRESS
' (R4) DRIVE NUMBER
3 R3 - COMMAND DATA ADORESS
1OUTPUTS ;
3 COMMAND DATA FILLED WITH BAD BLOCKS 15 AND 16
3 Z SET IF DATA RETURNED
3 Z CLEAR IF UNIT NUMBER NOT ON THIS CONTROLLER
DMRQ6: MOV (R4),R1 sGET DRIVE NUMBER
CALL GTORVT 1GET ORIVE TABLE AOORESS
BNE OMRQGE 1CHECK IF DRIVE FOUND
ADD #0.8815,R4 INCREASE ADDRESS TO DATA TO COPY
MOV ™ ,R1 tGET COUNT OF WORDS
14 MOV (R4)+,(R3) 1COPY THE WORDS
DEC R1
BNE 14
OMRQGE: RETURN

SEQ 0138
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SEQ 0139
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26 011702
27 011704
28 011706
29 011712
30 011714
3° 011720
3. 011724
T 011730
34 011732

013224

000172
000176
000206

*
>

+
]

@ @0 Wo We We Gr Ve we Vs G¢ Vs W We we

~

1%:

DMRQ7 - DM REQUEST 7
CZUDIO - ADD TO SOFT ERROR AND ECC COUNTS

INPUTS:
RS - CONTROLLER TABLE ADORESS
R4 - MESSAGE DATA ADDRESS

(R4) DRIVE NUMBER

2.(R4) VALUE TO ADD TO SOFT ERROR COUNT
4.(R4) VALUE TO ADD TO ECC COUNT
6.(P4) VALUE TO ADD TO SEEX ERROR COUNT
R3 - COMMAND DATA ADORESS

MOV (R4).,R1 $GET DRIVE NUMBER

HOV R4,R2 1SAVE DATA ADORESS

CALL GTORVT 1GET ORIVE TABLE ADORESS
BNE 14 1CHECK IF DRIVE FOUND
ADD (R2)+,0.SERR(R4) +tADD TO SOFT ERROR COUNT
ADO (R2)+,0.ECCC(R4) +ADD YO ECC COUNT

ADD (R2)+,D.SKER(R4) tADD TO SEEX ERROR COUNT
SEZ $EXIT

RETURN
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GLOBAL SUBROUTINES SECTION

WO JOND WA -

14 011734
15 011736
16 011742
17 011744
18 011750
19 011752

011401
004737
001003

000207

013224
000174

DMROR .

OM REQUEST 8.

RECORD 1000 SEEXS COMPLETED ON DRIVE

INPUTS:

:

i

f

:

'

;

:

;

z--

OMRQ8: MaV

SEKERE : RETURN

RS - CONTROLLER TABLE ADDRESS

R4 - MESSAGE DATA ADDRESS
(R4) DRIVE NUMBER

R3 - COMMAND DATA ADDRESS

(R4),R1 1 GET DRIVE NUMBER

GTDRVT 1 GET DRIVE TABLE ADDRESS

SEKERE + CHECK IF DRIVE FOUND

D.SEEK(R4) + COUNT THE BITS TRANSFERRED
:

NORMAL RETURN

SEQ 0140
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GLOBAL SUBROUTINES SECTION

ORGSO WNE WA -

012114

010402
011401
004737
001053
005764
100003

052713

005737
001433
026437
103427

104421
032700
001023
052713
042765

004737

000264
000207

013224

100000

002142
000166

100000
000010

016236

000166
000164

002142

000012

1OMRQ9

'
s RECORD
sREPORT

i
: INPUTS::
:
:
3
:
:
:
i
i
H
:

DMRQ9:

1¢:

MXFERX:
MXFERE :

OUTPUTS:

SEQ 0141

- DM REQUEST 9.
1M BITS TRANSFERRED ON UNIT. COMPARE TO TRANSFER LIMIT AND
LIMIT REACHED.
RS - CONTROLLER TABLE ACORESS
R4 - MESSAGE DATA ADORESS

(R4) DRIVE NUMBER

2 (R4) VALUE TO ADD TO READ COUNT

4.(R4) VALUE TO ADD TO WRITE COUNT
R3 - COMMAND DATA ADDRESS

(R3) BIT 15 SET IF TRANSFER LIMIT REACHED
MESSAGE PRINTED IF TRANSFER LTIT REACHED
Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER
MOV R4,R2 1GET MESSAGE DATA ADORESS
MOV (R4),R1 1GET DRIVE NUMBER
CALL GTORVTY :GET DRIVE TABLE ADORESS
BNE MXFERE sCHECK IF DRIVE FOUND
TST D.UNIT(R4) $SEE IF UNIT HAS BEEN OROPPED
8PL 1$ 1CONTINVE IF STILL TO BE TESTED

ASSUME DT.AVL EQ BIT1S

8IS #81I715,(R3) 1 TELL OM PROGRAM TO STOP TESTING THIS UNI®
eP MXFERX 1 AND EXIT WITHOUT ADDING TO ADDING TO COUNTS

1ADD MEGABITS READ
1ADD MEGABITS WMRITTEN
1SEE IF LIMIT SPECIFIED

ADO 2(R2) ,0.XFRR(R4)
ADD 4(R2),0. XFRW(R4)
TST SFPTBL +S0. XL

8EQ MXFERX 1BRANCH IF NOT

cP D.XFRR(R4),SFPTBL+SO. XL ;CHECK IF LIMIT REACHED

8L0 MXFERX $BRANCH IF LIMIT NOT REACHED
RFLAGS RO 1CHECK FLAGS

TRAP CORFLA

s8I 4IDU, RO 1SEE IF DROPPING UNITS IS INMIBITED

BNE MXFERX

8IS #B8I715,(R3) :SET DROP UNIT BITY

8IC #CT ,MSG,C.FLG(RS) 1CLEAR MESSAGE RECEIVED FLAG
PNTX MESSG,D.UNIT(R4),(R5),(R4) 3PRINT TESTING OONE

CALL RNTIME tPRINT RUMTIME
PNTX MXFERP

SEZ $NORMAL RETURN
RETURN
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GLOBAL SUBROUTINES SECTION

OB IO NS N

SUERLOLLYIRURUR

012116
012120
012124
012130
012132
012134
012140
012142
012142
012144
012130
012154
012136
012169
012162
012164
012166
012172
012174

010504
062704
012702

001415
005760
100410

011023
062700
012701

005301
001375

001361
01272%

000264
000207

000016

000164
000016

100000

;OMRQA - DM REQUEST 10

:TELL OM PROGRAM WHICH DRIVES ARE SELECTED FOR TESTING
:AND CLEAR STATISTICS IN DRIVE TABLE

;
1 INPUTS:

H RS - CONTROLLER TABLE ADDRESS
3 R4 - MESSAGE DATA ADDRESS

: (NO DATA)

3 R3 - COMMAND DATA ADDRESS

; OUTPUTS:

3 COMMAND PACKET CONTAINING UP TO 4 DRIVE NUMBERS.
i LIST IS ENDED 8Y A WORD WITH BIT 13 SET.
: lz)g';ll. D.XFRR, D.HERR, D.SERR, D.SEEX AND D.ECC CLEARED

OMRGA: MOV R3.R4 1GET ADDRESS OF CONTROLLER TABLE

ADD ¢C.ORy,R4 1BUMP TO DRIVE TABLE POINTERS
Mov ™., R2 1GET COUNT OF PORTS
UTOT1: MOV (R4).,RO +SEE IF ORIVE TABLE POINTER EXISTS
8EQ uToT2 1BRANCH IF NOT
TST D.UNIT(RO) 1LO0K IF UNIT AVAILABLE FOR TESTING

eI UTOT1A
ASSUME DT .AVL EQ BIT1S

MOV (RO),.(R3). 1LOAD DRIVE NUMBER FROM TABLE
ADO #0 . XFRW, RO 1CLEAR STATISTICS IN DRIVE TABLE
MOV #<D.SIZE-D.XFR>/72,R1
1s: CLR (RO).
0EC R1
BNE 14
UTOT1A: DEC Re + COUNT THE DRIVE TABLES
BNE uToT1 1+ REPEAT FOR EACH TABLE
utoT2: I'SIEJ\ZI #8IT15,(R3). ; TERMINATE LIST
RETURN ; RETURN WITH Z SET

SEQ 0142
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GLOBAL S!BROUTINES SECTION

OO ~NONE N -

012176

012176
012202
012204
012204
012206
012212
012214
012220
012224
012226
012232
012234
012242
012244
012244
012232
012260
012262
012266
012270

005764
100406

104421
032700
001014
052713
016400

032700
001004
032737
001035

042765
032737

004737
103043

000002

000040

100000
000002

140000
000400
000010
001000
014232

002144

000012
002144

SEQ 0143

;DMROB - DM REQUEST 11
sPRINT AN ERROR MESSAGE
;s INPUTS:
: RS - CONTROLLER TABLE ADDRESS
; R4 - MESSAGE DATA ADDRESS
: (R4) ERROR PC IN DM PROGRAM
i 2.(R4) «<15:14> ERROR TYPE
: <13:0 > ERROR NUMBER
; 4.(R4) DRIVE NAMBER (-1 IF NOT GIVEN)
: 6.(R4) MESSAGE POINTER
: 8.(RA) OPTIONAL PARAMETERS FOR ERROR PRINT ROUTINE
; 10.(R4) :'
H 58.(R4) "
: R3 - COMMAND DATA ADDRESS
sOUTPUTS:
H COMMAND PACKET CONTAINING THE FOLLOMWING:
: (R3) - BIT 1S SET IF FATAL ERROR TO INDICATE DRIVE SHOWLD
: NO LONGER BE TESTED
: Z SET TO INDICATE DATA RETURNED
3 Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER
] PUSH R4 ; SAVE R4
i3 MOV 4(R4),R1 ; Rl = DRIVE ¢
i: Ml 14 : IF -1, THEN NO ORIVE ¢ GIVEN
I CALL GTDRVT : GET DRIVE TABLE ADDRESS
K] TST D.UNIT(R4) : IF DRIVE MAS BEEN OROPPED, EXIT
83 gg ‘1‘: : NEGATIVE VALUE MEANS DRIVE DROPPED
tH H
] BIS #B8IT1S.(R3) : SET DROP DRIVE BIT
33 8R 84 : EXIT
3318 POP R4 ;RESTORE R4
8
TST 2(R4) ;CHECK IF FATAL ERROR
Bhl S¢ :BRANCH IF NOT
RFLAGS RO sLOOK AT FLAGS
TRAP CORFLA
81T OIDU RO :SEE IF ALLOWED TO DROP UNITS
BNE sBRANCH IF NOT
8IS OBITIS (R3) :+SET DROP DRIVE BIT
S¢: ::‘oo; 2(R4) RO :SEE IF SOFT ERROR
81T 0140000 RO
BNE 64 ;BRANCH IF NOT
BIT #SM.SSF ,S0.BIT.SFPTBL :SEF IF SOFT ERRORS SUPPRESSED
68 BNE ERRMSX ;DON'T PRINT IF SO
8IC #CT.MSG,C.FLG(RS) ;CLEAR MESSAGE RECEIVED FLAG
8IT #SM.LOG,SFPTBL+S0.BIT ; SEE IF LOG BEING USED
BNE ERRMSL s IF SO, LOG IV ELSE
CALL PNTERR ; PRINT ERROR MESSAGE
. B8CC ERRMSX s+ IF DRIVE HASN'T BEEN DROPPED, PRINT
$:

c2
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GLOBAL SUBROUTINES SECTION

59
60
61
63
64
65
66
6?
68
69
70
71
72
73
74
7S5
76
77
78
79
80
81
a3
-
55

012270
012272

012272
012300
012302
012306
012312

000244
000207

005737
001014
012701
004737
0101%7
010137
062701
010137
013701
062737
023737
103007
010321
012700
012421
005300
001375
000402

010137
000264
000207

002366

001060
007332

002370
002140
002372
002370
000106
002370

002370

002370
002372

ERRMSL :

18:

24

3s:
ERAMSX :

CLz
RE TURN

TST
BNE
MOV
CALL

MOV
ADD
MOV
MOV

3

38

BMIS

332

DEC

383

SEZ
RETURN

Bl2

jprs
#B8SIZ.R1
ALOCH

R1,.LOUFN
#<LB8SIZ2e2> R}
R1,LOUFE
LOUFN,R]

oHC .0S2,LBUFN
%?FN.LME
Rs|(n1)°

&<HC .B8S2-2>/2,.R0
'('gl)o.(ﬂl‘;o

24
ERRMSX
R1,LBUFN

SEQ Ol4s

ELSE RETURN

SEE IF EMROR LOG OUFFER ESTABL ISHED
ZERO INDICATES BUFFER NOT CREATED
GET SIZE OF BAFFER TO CREATE
ALLOCATE MEMORY FOR B\FFER

GET POINTER TO TOP OF BUFFER

POINY TO START OF FREE AREA
CALCULATE END OF ERROR LOG

BRANCH IF NOT
STORE CONTROLLER TABLE ADDRESS
GET COUNT OF REST OF DATA IN WORDS
STORE DATA
NEXT WORD
END OF DATA?
EXIT
RESTORE OLD VALUE OF LBUFN
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GLOBAL SUBROUTINES SECTION

VB YO NE N -

012176

000004
000002
013224

037117
100000

000170
000170

000040

000002

100000

100000

002140

1OMRQC - DM REQUEST 12.

:mT AN ERROI MESSAGE IDENTICAL TO DM REQUESY DMRQB
1 THEN ADD ONE TO THE ERROR COUNT FOR THE DRIVE AND SEE IF
1ERROR LIMIT REACHED.

-

§
-t
w

38. (
QUTPUTS;

(Ra)

8.(R4)
10.(R4)

RS - CONTROLLER TABLE AODORESS
R4 - MESSAGE DATA ADORESS

ERROR PC IN OM PROGRAM
2.(R&) < 9:8 > ERROR TYPE

4.(Re)

< 7:0 > ERROR

SEQ

NUMBER
ORIVE NABER (-1 IF NOT GIVEN)
6.(R4) «<15:12> TYPE

€11:0 > MESSAGE POINTER

[
[

4)

RS - COMMAND DATA MSS

OPTIONAL PARAMETERS FOR ERROR PRINT ROUTINE

CONTAINING THE FOLLOWING:

COMMAND PACKET
(R3) BIT 1S SET IF ERROR COUNT REACHED

YO INDICATE DRIVE SHOMLD NO LONGER BE TESTED.

Z CLEAR IF DRIVE NMUMDER
Z SET TO INDICATE DATA RETURNED

OMRQC: PUSH Ra
CALL OMRQB
POP fRe
ST (R3)
o] 3
Mov 4(Re) ,R1
MOV 2(R4 ), 02
CALL GTORVY
BNE S¢
8IC 01140000 ,R2
o, #100000,R2
ONE 3¢
INC 0.HERR(R4)
cw D.MERR(R4},SFPTBL »SO.EL
8Lo 1]
RFLAGS RO
TRAP CIRFLA
)44 ¢I0U,RO
BNE 3¢
TST D WIT(R‘)
8PL
8IS OOITIS (R3)

) BR

$:

PNTX ERRLIM,.D.UNIT(RS)
8IS #BIT1S,(RY)
DORPT

NOT ON THIS CONTROLLER

+ CALL REQUEST DMRGB
tSEE_IF UNIT ALREADY TO BE DROPPED

s GEV NIVE TABLE
1 EXIT IF NO TABLE FOR UNIT

THE ERROR
l CHECK IF AT LINMIV
s IF LIMIT REACHED, BRANCH
1LOOK AT THE FLAGS

1SEE IF DROPPING UNITS INMIBITED
1BRANCH IF SO

+ ALL READY BEEN DROPPED?

s IF SO, DO NOT PRINT LINE

1SET STOP TESTING BIT

s PRINT LIMIT REACMED
1SET STOP TESTING BIY
1PRINT A STATISTICAL REPORY
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012326
57
38 012530
59 012532
60

61 012334
62 012536

104424

000264
000207

000244
000207

5¢:

S¢:

TRAP

SEZ
RETURN

CLz
RETURN

CIDRPT

Dle

SET Z FOR NORMAL RETURN
RETURN TO CALLING PROGRAM

FLAG AS ERROR
RETURN TO CALLING PROGRAM

SEQ 0146
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GLOBAL SUBROUTINES SECTION

L-X- BVY- AV F XV 1 V)

SSEURILUCEYIURRRUNNY

042765
012401

004737
001033
005764
100430
004737
012402
063702
067702
105712
001001
005202
004737

000207

tOMRQD - OM REQUEST 13.

:

1PRINT A MESSAGE WITH HEADER AS FOLLOWS:

3 "UNIT XX CONTROLLER AT XXXXXX DRIVE XXX RUNTIME HH:MM:55 -
1ENTIRE MESSAGE IS PRINTED WITH PRINTX CALLS.

:
1 INPUTS:
' RS - CONTROLLER TABLE ADDRESS
: R4 - MESSAGE DATA ADORESS
: (R4) DRIVE NUMBER
: 2.(R4) MESSAGE POINTER
: 2.(R4) MESSAGE POINTER
: 4.(R4) OPTIONAL MESSAGE PARAMETERS
: :
3 S8.(R4) COMMAND DATA ADDRESS
000010 000012 ODMRQD: BIC oCT . MSG,C.FLG(RS) s1CLEAR MESSAGE RECEIVED FLAG
MoV (R4).,R1 1GET ORIVE MABER
PUSH R4 sSAVE DATA POINTER
013224 CALL GTDRVT 1GET DRIVE TABLE ADDRESS
BNE 14 sCHECK IF ORIVE FOUND
000002 187 D.UNIT(R4) 1 IF UNIT OROPPED FROM TESTING
oMl 14 3 OON’T PRINT ANYTHING
PNTX MESSG,D.UNIT(R4),(RS),(R4); PRINT HEADER
016236 CALL RANTIME 1 GET RONTIME PARAMETERS
POP Re i RESTORE MESSAGE MOINTER
MOV (R4). ,R2 1GET MESSAGE POINTER
ASL R2 sDOUBLE TO MAXKE BYTE OFFSET
002176 ADD OIMPROG , R2 1ADD TO START OF MESSAGE STRINGS
167346 ADD SDMPROG , R2 sADD SIZE OF MAIN PROGRAM
1578 (R2) sCHECK FIRST BYTE
BNE 24 1IF ZERO
INC R2 1  INCREMENT TO NEXT BYTE
007676 24: CS:ENZ.L OSTRNG 1OUTPUT ACCORDING TO STRING
RE TURN
1%: POP Ra
RETURN

SEQ 0147
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GLOBAL SUBROUTINES SECTION

14 012652 000244
15 012654 000207

sDMRQE - DM REQUEST 14
H
tMARK DM FROGRAM AS NO LONGER RUNNING

:

1 INPUTS:

: RS - CONTROLLER TABLE ADDRESS

: R4 - MESSAGE DATA ADDRESS

s (NDO DATA)

: R3 - COMMAND DATA ADORESS

sOUTPUTS:

: Z CLEAR TO DROP UNIT FROM TESTING

DMRQE: CL2Z sOROP UNIT FROM TESTING
RETURN

SEQ 0148
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PRE -PROGRAMMED SUBROUTINES

SEQ 0149

.SBTTL PRE-PROGRAMMED SUBROUTINES

I A4

) CALR1 - PRE-PROGRAMMED PRINT ROUTINE 1

$

i CALL ALTERNATE PRINT STRING IN DM PROGRAM IMAGE

012656 CALR1: PUSH R2

012660 012402 MOV (R4)+ ,R2 tGET NEW STRING POINTER
012662 006302 ASL R2 100UBLE FOR WORD COUNT
0i2664 063702 002176 ADD OMPROG, R2 tADD START OF STRING STORAGE
012670 067702 167302 ADD SOMPROG , R2 1ADD SIZE OF MAIN PROGRAM
012674 004737 007676 CALL OSTRNG 1OUTPUT USING THIS STRING
012700 POP R2 1GET OLD POINTER BACK

012702 000207 RETURN sNOW CONTINUE THE OLD STRING

|

' CALR2 - PRE-PROGRAMMED PRINT ROUTINE 2

R R S R Y R N R S R N e S 0 o ra wn
;
£

; PRINT AN SDI DIAGNOSE RESPONSE
4o
CALR2: PUSH R2
012706 012402 MOV (R4). ,R2 tGET COUNTS
012710 PUSH R2 1 SAVE COUNTS
012712 042702 177400 8IC #177490,R2 1GET BINARY COUNT
012716 001414 8EQ 24 1BYPASS BINARY IF COUNT IS ZERC
012720 012700 000020 14: MoV €16. R0 1RADIX IS MEX
012724 012701 000040 MOV #32..R1 132 BIT NUMBERS
012730 004737 013400 CALL PNTNUS 1PRINT THE NMUPSER
012734 PRINT  o&CR 3G0 TO NEW LINE
012744 005302 OEC R2
012746 001364 BNE 14
012750 24: POP R1
012732 000301 SHAB R1 1GET ASCII COUNT
012734 042701 177400 8IC #177400,.R1
012760 001406 8EQ 34 1BYPASS IS COUNT IS ZERO
39 012762 004737 007772 CALL CON.AL sPRINT THE ASCII
012766 PRINT &CR 1GO TO NEW LINE
41 012776 3: POP R2
:i; 013000 000207 RETURN
44 goe
:2 s CALR3 - PRE-PROGRAMMED PRINT ROUTINE 3
s
:; s OECIDE WHETHER TO PRINT RON
s
49 ' FOUR PARAMETERS ARE PROVIDED FOR THIS ROUTINE. THE FIRST PARAMETER
50 ’ SHOWLD BE CHECKXED TO SEE IF BIT 7 IS SET:
51 ] IF SET - TURN INTO A CALL TO ROUTINE 1 (WMICH WILL USE OTHER 3
S ' PARAMETERS ).
gz ' IF CLEAR - SKIP OVER NEXT 3 PARAMETERS AND E!D ROUTINE
‘--
55
56 013002 032724 000200 CALRS: BIT BIT77,(R4). 1CHECK BIT 7 IN FIRST PARAMETER WORD

S7 013006 001323 BNE CALR1 +IF SET, TURN INTO A CALRL
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PRE -PROGRAMMED SUBROUTINES

S8 013010 062704 000006

S9 013014 000207

60

61 XS
62 H
63 i

65 [
68 013016
69 013046
70 013052

72 013070

016236
007522

004737

012737
000207

002342

81 013072
82 013124
83 013130
84 025140 012737
85 013146 000207

87 gee

004737 016236

007522 002342

91 $--

93 013150
94 013152
95 013154
9% 013160
97 013162

99 jee

012402

004737 007676

los ‘--

105 013164
106 013166
107 013172
108 013176
109 013200

111 foo

006471
007676

012702
004737

CALRG:

CALR7:

ADD 6, R4 1ELSE, SKIP OVER NEXT 3 PARAMETERS

RETURN
CALRA - PRE-PROGRAMMED PRINT ROUTINE 4

PRINT BASIC LINE FOR HOST PROGRAM ERROR WITHOUT CONTRO.LER ADDRESS
THEN SWITCH TO EXTENDED FORMAT

PNTB BASLN, #8ASNO, 0BAS , #0BAS , #8AS
CALL RNTIME

PRINT  oCR

MOV X ,PTYPE

RETURN

CALRS - PRE-PROGRAMMED PRINT ROUTINE S

PRINT BASIC LINE FOR HOST PROGRAM ERROR WITH CONTROLLER ADORESS
THEN SWITCH TO EXTENDED FORMAT

PNTB BASLN, #BASNO, #BASL2, (RS), #BAS , #8AS
CALL RANTIME

PRINT  oCR

MOV X, PTYPE

RETURN

CALRG - PRE-PROGRAMMED PRINT ROUTINE 6
CALL ALTERNATE PRINT ROUTINE IN POP-11 MEMORY

PUSH R2

MOV (R4).,R2 1GET NEW STRING POINTER
%L gng 1OUTPUT USING THIS STRING
RETURN tNOW CONTINUE THE OLD STRING

CALR7 - PRE-PROGRAMMED PRINT ROUTINE 7
PRINT “REPLACE CONTROLLER PROCESSOR MODWAE*

PUSH R2

MOV OXFRU,R2
CALL OSTRNG
POP R2
RETURN

CALRS - PRE-PROGRAMMED PRINT ROUTINE 8
PRINT ~ SA REGISTER CONTAINS  XXXXXX"

SEQ 0150
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115
116
117 013202
118 013204
119 013210
120 013214
121 013216
122
123
124
125
126
127
128
129
130 013220
131 013222
132

012702 006434
004737 007676

000207

005744
000207

CALRS:

CALR9:

CALR9 - PRE-PROGRAMMED PRINT ROUTINE 9
REPRINT LAST NUMBER
R4 ->» TABLE

1SY -(Ra)
RETURN

SEQ €151
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PRE - PROGRAMMED SUBROUTINES

OB N NDWN -

013224
013226
013230
013234
013240
013242
013244
013230
013252
013234
013256
013260
013260
013262
013264
013266

26 013270

27
28

0283

33

013272
013274

013276
013300
013306
013310
013312

000016

000002 002074

:GTORVY
'
1GET DRIVE TABLE POINTER

;

1 INPUTS:

' R5 - CONTROLLER TABLE ADORESS
' Rl - DRIVE NUMBER

1OUTPUTS :

3 R4 - DRIVE TABLE ADDRESS

: LSLUN - LOADED WITH UNIT NUMBER OF DRIVE
} Z CLEAR IF ORIVE TABLE NOT FOUND AFTER ERROR PRINTED

GTORVT: PUSH Re
MOV R3.R4
ADO #C.ORO,R4
MOV ™, ,R2

1¢: 187 (R4)
8€EQ 3
P 8(R4) . R1
8EQ 44

2s: TS7 (R4).
DEC R2
BNE 1

3s: ERROF 35, ,ERRO3S
TRAP CSEROF
.WORD 35
.WORD O
LMORD  ERRO3S
POP R2
cLz
RETURN
MOVe D.UNIT(R&),LSLUN
POP R2
SE2
RETURN

1GET CONTROLLER TABLE ADRESS

+ADD OFFSET TO DRIVE TABLE ADDRESS
1GET COUNT OF DRIVES

1CHECK IF AN ADORESS HERE

:COMPARE DRIVE NUMBERS
1BRANCH IF A MATCH
18UMP ADDRESS

1LOOK AT ALL OF THEM
sUNIT NUMBER NOT FOUND

iCLEAR Z AS ERROR FLAG

1GET ADDRESS OF TABLE
1GET UNIT NUMBER

1SET Z FLAG

SEQ 0152
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PRE -PROGRAMMED SUBROUTINES

VRSO TE WM -

14 013314
15 013316 005001

16 013320 121227 000050

17 013324 103415

18 013326 121227 00007%

19 013332 101012
20 013334 006301
21 013336 010100
22 013340 006301
23 013342 006301
24 013344 060001
25 013346 112200

26 013330 162700 000060

27 013354 060001
28 013356 000760
29 013360 005701
30 013362 001001
31 013364 005201
32 013366

33 013370 000207

xGETCNT

IKid

tGET COUNT IN NEXT CHARACTERS OF STRING POINTED TO BY R2.

+tNUMBER WILL BE IN DECIMAL. IF NO NUMBER,

1OEFALT OF 1.
i

xIlPUTS
SWTPUTS

R2 - POINTER TO ASCII STRING
§ R1 - NUMBER READ OR A ONE

RETURN A

H R2 - POINTING TO CHARACTER AFTER NUMBER

GETCNT: PUSH
CLR

GETCNX: CMPB
8L0
CHPe
8HI
ASL
MOV

GETCON:

3XRI8ELIEEE

GETCXX:

R

TURN

RO

R1
(R2),#'0
GETCON
(R2),0'9
GETCON

:START WITH ZERO COUNT
sCHECK IF CHARACTER A DIGIT
1BRANCH IF LOMER THAN ZERO

1tBRANCH IF HIGHER THAN NINE
sMULTIPLY NUMBER BY 10

: SAVE 2N

i COMPUTE 4N

: COMPUTE 8N

: 8N + 2N = 10N

:GET DIGIT FROM STING
:GET RID OF ASCII

sADD TO NUMBER

1GO0 TO NEXT CHARACTER
sCHECK IF NUMBER IS ZERO
:IF ZERO, CHANGE

: TO DEFAWLT OF ONE

SEQ 0153
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PRE -PROGRAMMED SUBROUTINES

1

2 s PNTNUM
3

4

S5 H

6 1 INPUTS ;
7 H

8 ;

9

10 aWTPUTS
11
12 l
13 $
14
15 013372 010100 PNTNUM:
16 013374 004737 013314
17 013400 PNTNUS ;

18 013406 012403

19 013410 005005

20 013412 020127 000020

013416 003401

013420 012405

013422 14:
013424 010504

013426 012702 000020

013432 160102

013434 002002

013436 062702 000020

013442 001414 24
013444 012705 100000

013450 005302 3s:
013452 001402

013454 006205

0134% 000774

013460 020127 000020 4 ;
013464 003402

013466 040504

013470 000401

013472 040503 Ss:
013474 004737 013634 64:
013500

013502 0035202

013504 005703

013506 001372

01351C 005704

013512 001370

013514 020027 000012

013520 001423

013522 010103

013524 162700 000014

013530 003002

013532 012700 000003

013536 004737 013634 T¢:
013542 005705

013544 001401

013546 005203

013550 160203 8s:

LRRREKSEEENAGRGRRELURLLULLERBNRRRUNY

‘
1PRINT A NUMBER

Rl - RADIX OF NUMBER
R2 - ASCII STRING TO COUNT OF BITS IN NUMBER
R4 - POINTER TO NUMBER (LOW WORD)

NUMBER IS PRINTED. LEADING ZERQS ARE PRINTED EXCEPT FOR
DELIMAL NUMBERS (LEFT JUSTIFIED).
- CONTENTS DESTROYED

MOV R1,RO 1 SAVE RADIX
CALL GETCNT 1 GET COUNY OF BITS
PUSH <«R2,R3.R5> 1 SAVE REGISTCRS ON STACK
MoV (R4)+ ,R3 s+ GET ONE PARAMETER WORD
CLR RS 1 CLEAR STORAGE FOR OTHER
cp R1.016 1 MORE THAN 16 BITS IN NUMBER?
BLE ] m. “I’
MoV (R‘)O.RS s+ YES, GET SECOND PARAMETER WORD
PUSH : SAVE R4 ON STACK
MOV RS.R‘ s PUT LOW WORD IN R4
nov #16. .R2 : COMPUTE B8ITS NOT WANTED
SUB R1,.P2 1 BY SUBTRACTING BITS TO USE
B8GE 24 ;s FROM 16.
ADD #16. .R2 s+ IF NEGATIVE, ADD 16 FOR FIRST WORD
B8EQ $ s+ IF ZERO, NO BITS NEED BE CLEARED
MOV #8IT1S.RS : START MASK WITH SIGN BIT SET
DEC 2 3+ COUNT BITS IN MASK
B8EQ 44 :
Q"SR g% ;s SHIFT MORE BITS TO RIGHT
:
aﬂs’ g}.us s MORE THAN 16 BITS IN NUMBER?
:
g‘I‘C 2?:.!!4 1+ YES, CLEAR IN HIGH WORD
:
8IC RS,.R3 s NO, CLEAR IN LOW WORD
CALL OIVIOE ; OIVIDE BY RADIX IN RO
PUSH RS 1 PUSH REMAINDER ON STACK
INC R s COUNT DIGITS ON STACK
TST R3 ; CHECK IF QUOTIENT IS ZERO
BNE 64 :
ST R4 :
BNE 64 :
cwP RO, 010 s IF RADIX IS DECIMAL
B8EQ 104 : JUST GO PRINT DIGITS ON STACK
MOV R1,R3 1 OTHERWISE COMPUTE NUMBER OF LEADING O
SUB #12..RO s+ DIVIDEND IS BITS IN NUMBER
BGT 74 :+ DIVISOR IS BITS PER DIGIT PRINTED
MOV #3,R0 ' (3 0R &)
CALL DIVIODE '
TST RS :+ IF REMAINDER NOT ZERO
BEQ .1} s+ INCREMENT QUOTIENT
INC R3 :
SUB R2,R3 + SUBTRACT DIGITS ON STACK
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38
59
60
61
62
63
64
63
66
67
68
69
70
71
T2

013352
013554
013554
013366
013370
013372
013376
013602
013604
013610
013616
013620
013622
013632

001406

005303
001372

000071

94

10¢:

11%:

8EQ
PRINT
DEC

Mlc
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10¢

®0

R3

9

RS

#'0,RS

RS.#'9

11¢
®c'A-'9-1> RS
RS

Re

10¢

<R& ,RS ,R3 . R2»>

B S Bs e Ve s o Gu e GF W we S e

NO LEADING ZEROS IF ZERO

REPEAT UNTIL COUNT REACHES ZERO
GET CHACACTER FROM STACK

CNVERT T0 ASCII DIGIY

IF GREATER THAN A 9
CONVERT TO A OR HIGVER

FOR MEX OIGIY

REPEAT FOR ALL DIGITS
ON STACK

SEQ 0155




N12

SEQ 0156
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L2 B Y- NV R YVT Vo

013634
013636
013642
013644
013646
013650
013632
013654
013656
013660
013662
013664
013666
013670

012702 000040
005005

006303
006104
006105

101002
160005

005302
001367

;DIVIDE

;DIVIDE A 32 BI) UNSIGNED NUMBER BY A 16 BIT UNSIGNED NUMBER .
;REPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER.
sMILL NOT CHECK FOR DIVIDE BY ZERO.

;s INPUTS::
: R3 - LOW 16 BITS OF DIVIDEND
: R4 - HIGH 16 BITS OF DIVIDEND
H RO - DIVISOR
sOUTPUTS :
: P3 - LOW 16 BITS OF QUOTIENT
: R4 - HIGH 16 BITS OF QUOTIENT
: RS - REMAINDER
OIVIDE: PUSH R2
MOV 32, .R2 sSET UP SHIFT COUNT
CLR RS ;:START WITH ZERO REMAINDER
1¢: ASL R3 {SHIFT LEFT INTO RS
ROL R4
ROL RS
cw RO,RS sWILL DIVISOR GO INTO REMAINDER
BHY 24 sONLY SUBTRACT IF IT WILL
suB RO.RS sSUBTRACT DIVISOR
INC R3 ;PUT A ONE INTO QUOTIENT
2%: DEC R2 ;COUNT THE SHIFTS
BNE 14
POP R2
RETURN




Bl2
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L-X- Y- JV.R ¥V VY]

FRPUL2EIBNRABUN

013672
013674
013700
013702
013704
013706
013710
013712
013714
013720
013722
013726
013730
013732
013734
013736

012700
005005

006301
006102
006103
006104
006105
022703
101003
162703
003201
003300
001363

000207

000100

000012
000012

10Ivi0

:DIVM A 64 BIT UNSIGNED NUMBER BY A 10,
tREPLACE OIVIDEND WITH QUOTIENT AND RETURN REMAINDER,
1WILL NOT CHECKX FOR OIVIDE 8Y ZERO.

'
1 INPUTS:
] Rl - LOW 16 BITS OF DIVIDEND
' R2 - NEXT 16 BITS OF DIVIDEND
: RS - NEXT 16 BITS OF DIVIDEND
3 R4 - MNIGH 16 BITS OF DIVIDEND
10UTPUTS ;
3 Rl - QUOTIENT,
] R2 - QUOTIENT,
i R3 - QUOTIENT,
¢ R4 - QUOTIENT,
' RS - REMAINDER
0IvV10: PUSH RO 1OIVIDEND IS IN <R4,R3,R2.R1>
MOV 064 . .RO 1SET UP SHIFT COUNT
CLR RS sSTART WITH ZERO REMAINDER
14: ASL R1
ROL R2 tSHIFT LEFT INTO RS
ROL R3
ROL R4
ROL RS
e €10. .RS +SILL DIVISOR GO INTO REMAINDER?
B8MI 23 tONLY SUBTRACT IF IT WILL
SUB 210.,RS 1SUBTRACT DIVISOR
INC R1 sPUT A ONE INTO QUOTIENT
2%: &E‘c ?2 1COUNT THE SHIFTS
POP RO tRETURN WITH QUOTIENT IN

t <R4,R3,R2,R1> AND REMAINDCR IN RS

3
2

SEQ 0157/
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013740
013732
013754
013760
013764
013766
013772
013776
014000
014002
014004
014006
014010
014014
014016
014020
014022
014024
014026
01404C

011403
016404
012700
005001
004737
062705

005201
010305

050405
001367
012700

110520

001374
105020

000207

000012
013634

002214

1BUILD DEFAMAT 26-BIT NUMBER

i

s INPUT

)
tOUTPUT ;

B8LD28:

18:

F4 H

R4  POINTER TO 2 WORD DEFALLT NUMBER
TEMP - ASCIZ STRING REPRESENTING DEFALT NUMBER

PUSH <RO,R1,RS3,R4,RS>

MOV (R4),RS
MOV 2(R4.,Re
€10. RO
CLR R}

CALL DIVIOE
ADD #°0,.RS
PUSH RS

INC R1

MOV R3,RS

IS R4,RS

14

eTEMP RO

RS

RS, (RO).
1
'
(

g

73388

on
nND

R8
TURN

RO).

23

<RS,R4,R3,R1,.RO>

1GET NUPBER

+DIVISOR IS 10.
1CLEAR CHARACTER COUNT

sCONVERT REMAINDER TO ASCII CHARACTER
1STORE ON STACK

sCOUNT THE CHARACTER

tREPEAT UNTIL QUOTIENT IS ZERO

1GET POINTER TO STRING
1PUT CHARACTERS INTO STRING

1END WITH ML

SEQ 0158
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-2 RSY JV. 3 J7 ¥ VX

014042
014052
0140534
014036
014062
014064
014066
014072
014074
014100
014102
014104
014106
014112
014114
014116
014120
014122
014124
014126
014130
014132
014134
014140
014142
014142
014146
014152
014154
014156
014162
014164

014166
014166
014172
014176
014200
014202
014206
014210

014212

012702

001452
162703

012746
012746
210600
104417
062706
000261
000403

010024

002214

000011

170000

023557
000001

023621
000001

stCONVERT ASCIZ STRING TO 28-BIT MIBER

i

1 INPUTS:

' TEMP - ASCIZ STRIMG UP TO 9 CHARACTERS LONX
R4 - ADDRESS OF TWO WORD STORAGE

IF STRING IS VALID NUMBER
WO WORDS AT R4 LOADED WITH NUMBER
R4 POINTING TO WMORD AFTER STORAGE

]
$
$
' CARRY CLEAR
] IF STRING INVALID
3 ERROR MESSAGE PRINTED
' CARRY SET
CNVZO: P\BH <R0.R1.R2.R3’
CLR :0 1START WITH ZEROS
CLR R1
MOV #TEMP,.R2 tGET ADDRESS OF STRING
1s8: MOV8 (R2).,R3 tGET A DIGIT FROM STRING
BEQ 3¢ 1IF MAL CHARACTER, ALL DONE
SUB #'0,R3 ISUBTRACT CHARACTER O
8MI 2%
CP 0. .R3
8L0 2¢
ASL RO tMATIPLY BY 2
ROL R1
PUSH <R1,RO> +SAVE N X 2
ASL RO 1TIMES 2 AGAIN FOR N X 4
ROL R}
ASL RO 1TIMES 2 AGAIN FOR N X 8
ROL R}
ADD (SP). . FO tADD N X 2 TO GIVE N X 10
ADC R}
ADD (SP)..R1
3 :3."0 1ADD CURRENT DIGIT
1
81T #170000,R1 1CHECK SIZE OF NUMBER
BEQ 14 sMUST NOT BE MORE THAN 28 BITS
PRINTF SINP2BA 1PRINT PROPER RANGE
MoV OINP28BA, -(SP)
mv .1.’(9’
MOV SP,RO
TRAP CIPNTF
ADO o™, SP
SEC tSET CARRY TO ASK AGAIN
BR 4t
24: PRINTF #INP28B tPRINT ILLEGAL CHARACTER
MOV PINP288B, -(SP)
MOV ", -(SP)
MOV SP,.RO
TRAP CePNTF
ADO #4,5P
SEC
B8R 4s
34: MOV RO,(R4). ;MOVE NUMBER TO STORAGE AREA

SEQ 0159
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PRE - PROGRAMMED

48 014214
49 014216
50 014220
S1 014230
150

010124
000241

000207

4%

N — i "L i~ g e T — s et d—

MOV R1,.(R4).
LC

POP <«R3,R2.R1,RO>
RETURN

EL1S

tCLEAR CARRY TO INDICATE ALL IS WELL

SEQ 0160




PRE

SLEULZBAIY RRERURNB LR 2 GRES vmvonarwn

o8

014260
014264
014270
014272
014276
014300
014304
014304
014306
014310

014312
014314
014320
014324
014326
014330
014332
014336
014342
014346

40 014350

»
[y

314

45

47
48

&

014354
014334
014356
014360
014366
014370
014372
014374

013224

100000

002146
000002

177774
000002
140000

007160

002074

PNTERR :
T

1¢:

3s:
24:

444
Ss:

F13
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SEQ 0161

PNTERR - PRINT ERROR MESSAGE FROM DM PROGRAM REQUEST 11 OR 12,

INPUTS:

ouTPUTS:

PUSH
S
8GE
HOVE
BR
PUSH
MoV
CALL
BNE
157
8IS

DORPT
TRAP

3

ARRR233 %3

CE

B8R
2

RS - CONTROLLER TABLE ADDRESS
R4 - MESSAGE ODATA ADORESS
R3 - COMMAND DATA ADDRESS

ERROR MESSAGE PRINTED
1S SET IN COMMAND

BIT

<RO,R1,R2>
4(R4)

14
S;WIT(RS).L&W

R4

4(R4) R}
gTDRVT

D UNIT(R4)
ﬂITlS (R3)
CIORPT

R4

48

R4

SERRTYP ,R2
2(R4),(R2)
(R2)

(R2)

(R2)
¢+C3,(R2)~
2(R4),(R2)
#140000,(R2)+
(R2).
#ERR . TN, (R2)
CIERROR
<«R2,R1,RO>
<R&>

£ 1)

DATA IF DRIVE HAS BEEN DROPPED

SAVE REGISTERS ON STACK

CHECK It BIT 15 SET

IF SO, GEY UNIT FROM MESSAGE DATA
ELSE, GET UNIT FROM CONTROLLER TABLE

SAVE DATA ADORESS

IS TESTING DONE ON UNIT?
IF NOT DONE, PROCEED

MARK UNIT AS DONE TESTING
PRINT A STATISTICAL REPORT

RESTORE DATA ADDRESS

RESTORE DATA ADDRESS
GEY POINTER TO ERROR TABLE
GET ERROR TYPE

CLEAR LOW 2 BITS

MASK LOW 14 BITS

CLEAR MESSAGE POINTER
GET ROUTINE NUMBER
PRINT THE ERROR MESSAGE

ORIVE HAS NOT BEEN DROPPED
RESTORE REGISTERS

RESTORE STACK
ORIVE HAS BEEN DROPPED
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OO NONE N

014376
014376
014402
014406
014410
014414
014414
014420
014422
014424
G14430
014432
014436
014440
014442
014446
014450

014454
014460
014464
014470
014476
014502
014510
014516
014322
014526
014330
014536
014540
014546

014554

014556
014556
014560
014562
014564

016504
042704
010501
062701

012746
010146
010446
012746
104437
062706
006204
006204
004737
001447
004737

017701
012700
004737
013764
010164
013764
067764
004737
004737
001417
032764
001007
042765
052765

000207

104455

006702

000010

015272
007356
163316
000002

014572
002176
000034
002176
163462
014664
014774

000037

000024
000002

000032

000012
000012

LOADTX:
LOAD8 :

LOADEL :

G13

LOADOM - LOAD AND START A DM PROGRAM IN A CONTROLLER

INPUTS:

RS - CONTROLLER TABLE ADDRESS
IMPLICIT INPUTS:

OMPROG - POINTER TO STARY OF DM PROGRAM IN MEMORY
OUTPUTS ;

IF LOAD SUCCEEDS - Z CLEAR

CONTROLLER TABLE MARKED LOADED

IF ERROR - 2 SET
MOV C.VEC(RS) Re : GET VECTOR OF CONTROLLER
8IC #+C<CT.VEC>,Re : CLEAR ALL BUY VECTOR
MOV RS.R1 : GET INTERRUPT SERVICE LINK
ADD oC. JSR,R). :
SETVEC R4.R1,4PRIO7 1 SET UP INTERRUPT VECTOR
MOV #PRIO7, -(SP)
MOV R1,-(SP)
MOV RS, -(SP)
MOV 3, -(SP)
TRAP  CSSVEC
ADD 010,5P
ASR Re ;+ INITIALIZE CONTROLLER WITH SMALLEST
ASR Re ' POSITION VECTOR FOR RIMG
CALL  ONTINT : BUFFER AND INTERRUPTS ENABLED
8EQ LOADER : IF ERROR, EXIT
CALL  HCOMMt : ALLOCATE SPACE FOR HOST COMM AREA
MOV SDMPROG . R1 i GET SIZE OF PROGRAM
MOV #0P .ESP . RO : BUILD EXECUTE SUPPLIED
CALL  BLDOD : PROGRAM CONMAND PACKET
MOV m MC.CPI+P.UADRCRE); LOAD MAIN PROGRAM ADDRESS
MOV .CPK+P.BCNTC(RE) AND SIZE
MOV m MC.CPX+P.OVRL(RE); LOAD OVERLAY ADORESS
ADD SOMPROG . MC . CPK +P . OVRL(R4)
CALL : SEND COMMAND TO CONTROLLER
CALL  WAITMS : WAIT FOR MESSAGE RESPONSE
8EQ LOADER ! EXIT IF ERROR
8IT OST.MSK,HC.MPK+P.STS(RE); CHECK FOR ERRORS
BNE LOADEL :
8IC oCT.CMD+CT.REQ,C.FLGCRS); CLEAR COMMAND OUTSTANDING FLAG
8IS oCT.AN,C.FLGCRS) i SET DM PROGRAM RUNNING FLAG
RETURN 1 SUCCESS RETURN

CONTROLLER FAILED TO DOWNLINE LOAD DM PROGRAM

ERROF
TRAP

. WORD
. WORD
.WORD

33, ,ERRO33
COEROF
33

0
ERRO33

SEQ 0162
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92 014366 000264 LOADER: SEZ + SET 7 TO INDICATE ERROR OCCURRED
gz 014570 002207 RETURN + ERROR RETURN

SEG 0163




PRE -PROMR

VRNV W -

FREALEIYIURRRUN

014572
014576

016304
010400

012720
012701
022716
001403
022716

012701
010120
012701
0035020
005301
001375

000207

000014
000014
000060
001000
000031
000030
177777

000030

1%:
B8LDCO:
BLDC1:
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BLOCMD - BUILD A COMMAND IN COMMAND PACKET

INPUTS:

OUTPUTS ;

R3eARC223R30333833;

3

RS - CGHRG.LERuxTBLE ADDRESS

RO - COMMAND C

R4 - ADDRESS OF HOST COMM AREA
COMMAND PACKET CONTAINING REF NUMBER AND OPCODE. ALL

OTHER FIELOS

REFERRENCE NUMBER
AND RESULY 1N COMMAND PACKET.
RO - CONTENTS DESTROYED

COMMAND

8L0C1
;Cl.C?KoP.WCD(R‘)

IN CONTROLLER TABLE INCREMENTED

SAVE REGISTERS ON STACK

GET ADORESS OF HOST COMM AREA
COPY TO RO
COMPUTE ADDRESS OF COMMAND ENVELOPE
LOAD PACKET LENGTH

LOAD DUP CIRCUIT IDENTIFIER

IF CODE IS MAINTENANCE WRITE

USE DIAGNOSTIC CIRCUIT ID

IF cooessp NOT MAINTENANCE READ

ELSE, USE DIAGNOSTIC CIRCUIT ID
PUT IDENTIFIER INTO PACKET
GET WORDS TO CLEAR
CLEAR PACKET
ANY MORE
WORDS TO CLEAR?
PUT OPCODE IN PACKET
RESTORE R1

SEQ 0164
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SEQ 0165

1

e 1o

3 H SNDCMD - SEND A COMMAND TO THE CONTROLLER. CLEAR THE RESPONSE

4 3 PACKET. MARK BOTH PACKETS AVAILABLE TO THE CONTROLLER. SET COMMAND
S 3 ISSUED BIT IN CONTROLLER TABLE AND INITIALIZE TIMEOUT COUNTER,

6 H

7 $ INPUTS:

8 ' RS - CONTROLLER TABLE ADDRESS

9 H OuUTPUTS:

1(1) : R4 - ADDRESS OF MOST COMM AREA

1 $--

12

13 014664 016504 000014 SNDCMD: MOV C.HCOM(RS) . Re ; LOAD R4 WITH HOST COMM AREA ADDRESS
14 N14670 005265 000032 INC C.REF(RS) s INCREMENT CMD REFERENCE NUMBER
15 014674 016364 000032 000020 MOV C.REF(RS),HC.CPX+P.CRF(R4); PUT IN PACKET
16 014702 012764 140000 000006 MOV ORG.OWN+RG.FLG,HC.MCT(R4) ; MARK MESSAGE PACKET AVAILABLE
17 014710 012764 100000 000012 MOV ORG.OWN,HC.CCT(RA) 1 MARK COMMAND TO CONTROLLER
18 014716 005775 000000 18T (RS) 3 TELL CONTROLLER COMMAND IS THERE
19 014722 052765 000004 000012 8IS oCT.CMD,C.FLG(RS) + MARK COMMAND ISSUED
20 014730 000207 RETURN




e

Fe
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VR LONE NN

014732
014736
014740
014744
014752
014754
014760
014762
014764
014766
014772

010064
012764
010004
012701

005301
001375

000207

L d
.

@ @ @ @r 95 @3 @0 ®1 G e @e @ Be B

:

CLROFL:

CLRBUF - CLEAR THE SPECIFIED DATA BUFFER IN THE HOST COMM AREA
AND LOAD BWFFER DESCRIPTOR IN COMMAND PACKET TO THE BUFFER

INPUTS:
RS - CONTROLLER TABLE ADDRESS
R4 - ADDRESS OF MOST COMM AREA
RO - OFFSET INTO HOST COMM AREA TO DATA BUFFER

DATA BUFFER CLEARED

COMMAND PACKET POINTING TO BUFFER
BYTE COUNT SET TO SIZE OF BUFFER
R4 - ADDRESS OF DATA BUFFER

PUSH <RO,R1> i SAVE REGISTERS ON STACK

ADD R4 RO + CREATE BUFFER ADDRESS

MOV RO, MHC .CPK+P . UADRCRS ) s+ PUT BUFFER ADDRESS IN COMMAND PACKET
Mov OHC . BSZ . HC.CPK+P BCNT(R4);PUT SIZE OF BUFFER IN COMMAND PACKET
MOV RO,.R4 3+ PUT BUFFER ADDRESS IN R4

MOV 0<HC.8S2>/2,R1 ;+ GET SIZE OF BUFFER IN WORDS

CLR (RO). s CLEAR ALL THE WORDS

DEC R1 : ANY MORE

BNE CLROFL ; WORDS TO CLEAR?

POP <R1,RO> :

RETURN :

SEQ 0166
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o g pua
NEOOVONENBWN -

49
51

53

014774
015000
015004
0135006
015012
015016
013020
013026
013030
013034
013036
013036
013040
015044
013046
015034
0130356
015060
013066
013070
013070
013072
015074
015076
015100

015102
015110
015114
015116
015120
015120
015122
015124
015124
013126
015130
015132
015134
015136
015142
015144

012700
010501
062701
004737
011500
03276%
001025
016001
001031

104422
005737
001764
023763
101003
001357
023765
103753

104455
000044
000000
006726
000416
042765
000244
000207
010102
104455
000050
000000
0067352

000264
000207

000036

015210
000010

002332

002330

000010

000012

000030

000026

000012

WAITHS:

1s:

24:

3s:

44

L13

SEQ 0167

WAITHS - WAIT FOR CONTROLLER TO RESPOND WITH A MESSAGE PACKET

INPUTS:
QUTPUTS:

583;

=83

FELELDEL L
3

@
o

ERROF
TRAP

g

S5

TR |

3
2

RS - ADODRESS OF CONTROLLER TABLE

Z CLEAR IF NO ERROR

Z SET IF ERROR, MESSAGE PRINTED

<RO,R1>

930. .RO

RS,.R1

xOTO.Rl

SETTO

(RS),RO

&CT .MSG,C.FLG(RS)

3¢

2(RO),R1

a8

C4BRK

lfi:.CSR
lz(t:.ELoZ.C.T(H(RS)

i
:t‘I.EL.C.TO(RS)
36, ,ERRO36
C4EROF

36

0

ERRO36

S5¢

oCT.MSG,C.FLG(RS)
<R1,RO>

R2

R1.R2

40, ,ERRO40
COERDF

40

0
ERRO40
R2
<R1,RO>»

SAVE REGISTERS ON STACK

SET TIME OUT VALUE OF 30 SECONDS
POINT TO TIME OUT COUNTER
POINTER TO TIMER FIELD

START TIMER

GET ADORESS OF IP REGISTER

LOOK IF INTERRUPT OCCURRED
BRANCH )

IF
LOOK AT SA REGISTER
BRANCH IF ERROR CODE PRESENT
»>5>>>>BREAK BACK TO MONITOR<<c<ccc<«<

SEE IF A CLOCK ON SYSTEM

IF NOT, DON’'T TIMEOUT

CHECK HIGH WORD OF 3INTERVAL

IF GREATER, TIMED QUT

IF NOT EQUAL., NO TIMEOUT OCCURRED
CHECK LOW WORD OF INTERVAL

IF LOMER, NO TIMEOUT OCCURRED
PRINT TIMEOUT ERROR

ERROR EXIT

CLEAR MESSAGE RECEIVED FLAG
SAVE REGISTERS ON STACK
GIVE NO ERROR RETURN

SAVE Re
GET SA REGISTER CONTENTS
CONTROLLER DETECTED ERROR

RESTORE REGISTERS
RESTORE REGISTERS
Z SET OR ERROR RETURN
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SEQ 0168

1
e s e
3 : NXMI - NON-EXISTANT MEMORY SERVICE ROUTINE
4 H
S : INPUTS:
6 H NXMAD SET TO ZERO
7 ; OUTPUTS :
8 H NXMAD SET TO ONES IF NON-EXISTANT TRAP OCCURED
9 }--
10
11 015146 BGNSRV  NXMI
015146 NXMI: :
12 015146 012737 177777 002340 MOV @-1,NXMAD
13 015154 ENDSRV
015154 L10020:
o 015154 000002 RTI
1
15 see
16 H CNTSRYV - CONTROLLER INTERRUPT SERVICE ROUTINE. MARKS CONTROLLER TABLE
{; : THAT AN INTERRUPT HAS BEEN RECEIVED.
H
19 : ‘KI5 ROUTINE IS CALLED BY A [JSR RO,CNTSRV]) INSTRUCTION FROM WITHIN
20 : THE CONTROLLER TABLE, THE PC STORED IN RO IS THE ADODRESS OF THE C.FLG
2l : KURD IN TME CONTROLLER TABLE. THE STACK CONTAINS THE SAVED CONTENTS
gg H OF RO FOLLOWED BY THE IMNTERRUPTED PC AND PS.
24 : INPUTS:
25 : RO - ADDRESS OF C.FLG WORD IN CONTROLLER TABLE
26 H STACK - SAVED CONTENTS OF RO
27 : oUTPUTS:
28 3 CT.MSG SET IN C.FLG WORD OF CONTROLLER TABLE
233 H RO - RESTORED FROM STACK
R
31
32 015156 BGNSRV CNTSRV
015156 CNTSRV: :
33 015156 052710 000010 eI1s oCT.MSG, (RO) ;: SET CT.MSG
34 015162 POP RO ; RESTORE RO
35 015164 ENDSRV
015164 L10021:
015164 000002 RTI
36
46
47 joe
23 i KW11I - CLOCK INTERRUPT SERVICE ROUTINE
$--
SO 015166 OGNSRV KW11ll
015166 KW11I::
51 015166 062737 000001 002330 ADD #1,KW . EL ; COUNT THE INTERRUPT
S2 015174 005537 002332 ADC KW.EL+2 ; PUT CARRY IN HIGH WORD
S3 015200 012777 000105 165112 MOV W, 0UT , 8KW.CSR ; RESTART THE CLOCK
S4 015206 ENDSRV
015206 L10022:
015206 000002 RTI
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OO N D UN -

015210
015214
015216

013222

015226
0135230
013232
015234

013236
013242
015246
015252

015254
015256

015260
015262

015264
015270

005002
013703

006200
103001
060302
006303
005700
001372

013700
013703
020037
001371

060200
005503

010021
010311

000207

002326

002330
002332
002330

SETTO -
TIME
INPUTS:
RO -
Rl -
OUTPUTS:
RO - CONTENTS DESTROYED
R1 - INCREMENTED BY 2
PUSH <R2,R3>
CLR R2
MOV KW.HZ,R3
ASR RO
8cC SETO1
ADD R3,R2
ASL R3
1S7 RO
BNE SETO0
GET CURRENT TIME
MOV KW.EL RO
MOV KW.EL+2,R3
cP RO,KW.EL
BNE SET02
ADD TIME TIL TIMEQUT
ADD R2,RO
ADC R3
PUT RESWLT IN STORAGE
MOV RO,(R1)+
MOV R3,(R1)
POP <R3,R2>
RETURN

SET TIMEOUT COUNTEn TO A GIVEN NUMBER OF SECCNDS FROM CURRENT

NUMBER OF SECONDS FOR TIML"UT
ADDRESS WHERE TWO WORD TIME ." BE PUT

CLEAR PRODUCT
GET MULTIPLICAND

SHIFT MATIPLIER TO RIGHT
IF A ONE BIT SHIFTED OUT

ADD MUATIPLICAND TO PRODUCT
DOUBLE THE MUTIPLICAND

CONTINUE UNTIL MULTIPLIER IS ZERO

GET TIME (LOW WORD)

GET TIME (HIGH WORD)

IF CHANGED DURING RETRIEVAL
GET IT AGAIN

ADD TIMEOQUT TO CURRENT TIME
INCREMENT HIGH WORD IF CARRY

SAVE LOW WORD OF TIMEOUT
SAVE HIGH WORD OF TIMEOUT

SEQ 0169
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SEQ 0170

1
2 joe
3 3 CNTINTY
4 H
S 3 FUNCTIONAL DESCRIPTION:
6 ! SUBROUTINE TO INITIALIZE A CONTROLLER AND BRING ;T OM-LINE.
7 : ALL STEPS ARE CHECKED. AN ERROR MESSAGE 1S REPORTED IF ANY ERROR
8 ! OETECTED.
9 H]
10 i INPUTS
11 ' RS - ADDRESS OF CONTROLLER TABLE.
{g : R4 - LENGTH, INTERRUPT AND VECTOR FIELDS TO SEND TO CONTROLLER
3
14 : IMPLICIT INPUTS:
15 i FFREE - FIRST FREE ADDRESS OF MEMORY. THIS ADORESS 15 GIVEN T0
16 s CONTROLLER AS STARY OF RING BUFFER.
{; ] FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS.
1)
19 1 oUTPUTS :
' R1 - SIZE OF RING OUFFER IN WORDS IF NO ERROR
! R4 - ADDRESS OF IP REGISTER IN CONTROLLER
' RS - UNCHANGED
3 Z - CLR IF NDO ERROR, SET IF ANY ERROR REPORTED
3

' CHECX IF ENOUGH FREE MEMORY FOR RING BUFFER

o135272 CNTINT: PUSH <R3> + SAVE RS ON STACK

015274 012701 000006 MOV 0. ,R1 + GET SIZE OF RING BUFFER

015300 020137 002160 ce R1,FSIZE 1 COMPARE MWITH SIZE OF FREE MEMORY
015304 101402 B8LOS 1 s THERE IS PLENTY OF MEMORY
8};;(1)3 000137 007320 . JP FMERR s FATAL ERROR IF NOT ENOUGH MEMORY

DO THE INITIALIZATION

s o o5 po

3858382828820 232 %82 0NYES S ERNRRRNNNY

015312 004737 015502 CALL CONTIST + DO FIRST THREE STEPS
015316 103466 8CS 9 s EXIT IF MICROCODE REPORTED FAILURE
015320 012364 000002 MOV (R3)+,2(R4) 3 WMRITE STEP 3 RESPONSE TO SA REGISTER
015324 004737 015776 CALL ONTRSP + WAIT FOR STEP OR ERROR BIT
013330 103461 8cs 9 + EXIT IF MICROCODE REPORTED FAILURE
0135332 010237 002362 MOV R2,SSTEPA i SAVE STEP 4 RESPONSE VALUE.
s
' SEND GO BIT TO SA REGISTER TO END INITIALIZATION
]
013336 8s:
015336 012700 000001 MOV #5A.G0, RO s+ SET THE GO BIT
015342 010064 000002 MOV RO,2(R4) + WRITE TO SA REGISTER
:
' NOW CHECX IF TME CONTROLLER TYPE IS VALID AND MICROCODE VERSION
' IS CURRENT
015346 013703 002362 53‘: MOV SSTEP4 ,RS + GET SAVED CONTROLLER STEP 4 RESPONSE
110 015332 010301 MOV R3,R} i R3 HAS STEP 4 INFO

111 015354 042701 177760 8IC #*C<«SA.MCV> ,R1 ; R1 = MICRO COOE LEVEL
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112
113
114
115
116
117
118
119
120
121
122

BRkRE

0135360
015362
015364
013366
015370
015374
0135400
013402
013406
013410
015416
013416
013420
013422
013424
013426
013430
015430

015474
015476
015500

020127

104454

000264
000207

177760

000015
100000

266:

9:

ROR R3

ROR RS

ROR R3

ROR RS

8IC @¢Cc<SA.CNT/16.>,R3
(o, J 6. RS

8EQ 244

cw 013, RS
B8EQ 254

8IS BIT1S,C.UNIT(RS)
ERROF 18, ,ERRO14
TRAP COERDF
LMORD 14

.MORD O

. WORO ERRO14

8R 94

(», 4 R1,03,

BGE 264

ERRSF 14, ,ERROL4
TRAP COERSF
LHORD 1a

LWMORD O

LWMORD ERRO1L4

B8R 269

” “1.”.

8GE 268

ERRSF 14, ,ERRO1 4
TRAP Cs

LMORD 1a

.MORD O

.MORD ERRO14
POP <R3>

2

RETURN

ERROR RETURN

POP <«R3>

SEZ

RETURN

Cl4

CZUDIAO UDASO-A/KDASO-Q DRIVE € MACRG vO0S5.0ld Sundey 07 Oct-84 20:58 Page 136 1

RIGHT

JUSTIFY

R3 = CONTROLLER MODEL NUMBER

MODEL

CHECK IF UDASOA
IF SO, BRANCH
CHECK IF KDASO-Q
IF SO BRANCH

ELSE MARK AS DO NOT EXECUTE

NUMBER

REPORT ERROR

EXIT

UDASOA MICROCODE VERSION UP TO DATE?

IF SO, BRANCH

ELSE, REPORT ERROR

SEQ 0171

KDA30-@ MICROCODE VERSION UP TO DATE?
BRANCH

IF SO

"ELSE. REPORT ERROR

RESTORE R3 FROM STACK

CLEAR Z TO INDICATE NO ERROR

RESTORE R3 FROM STACK

SETY Z TC INUICATE ERROR OCCURRED
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SEQ 0172

1
2 X
3 3 CNTIST
4 H
5 : START THE INITIALIZATION PROCESS ON THE SELECTED COMTROLLER.
6 i STOP BFFORE WRITING THME THIRD WORD SO CONTROLLER DOES NO1Y
7 : ATTT ANY BUS TRANSFERS.
8 }
9 : INo .o
10 3 RS - ADDRESS OF CONTROLLER TABLE
11 : R4 - LEN, INTI AND VECTOR FIELDS TO SEND TO CONTROLLER
12 H
13 3 LOAD TABLE OF DATA TO SEND TO SA REGISTER
14 $--
15
16 015502 CNTIST:
17 015502 BREAX 3 >>>>>>>BREAK BACK TO MONITOR< ccccec
015502 104422 TRAP CI8RK
18 015504 PUSH R1 :
19 015506 0%2704 100000 8IS #SA,.STP R4 ; SET STEP BIV Iti DATA WORD
20 015512 010437 002350 MOV R4,SND.S1 ;+ LOAD SEND DATA FOR STEP 1 OF INIT
21 015516 013737 002156 002354 MOV FFREE,SND . S2 : GET MEMORY ADCRESS AND
22 015524 062737 000004 002354 ACD OMC . 1SG,SND . S2 1 LOAD SEND DATA FOR STEP 2 OF INIT
S‘S 015532 012737 000000 002360 MOV OSA TST,SND.S3 : LOAD SEND DATA FOR STEP 3 OF INIT
:
23 3 VERIFY THE PODRESS OF THE SA AND IP REGISTERS ARE VALID AND
5?1 3 START THE INITIALIZATION B8Y WRITING ZEROS TO IP REGISTER
3
28 015540 016504 000000 MOV C.UADR(RS).Re : GET ADDRESS OF IP REGISTER
29 015544 005037 002340 CLR NXMAD s+ CLEAR MEMORY ERROR FLAG
30 015550 SETVEC @ERRVEC, ONXMI, #PRIO7 ;s SETUP TIMEOUT ERROR VECTOR
015550 012746 000340 MOV WPRIO7, -(SP)
015554 012746 015146 MOV M0041, -(SP)
015560 012746 000004 MOV SERRVEC, -(SP?
015564 012746 000003 MOV 03,-(SP)
018570 104437 TRAP CeSVEC
015572 062706 000010 ADD €10,5°
31 715576 005764 000002 ST 2(Ra4) s+ ACCESS SA REGISTER
32 015602 0035014 CLR (R4) : WRITE Y0 IP
33 015604 CLRVEC @ERRVEC s+ RETURN TIMEOUT ERROR VECTOR
015604 012700 000004 MoV #ERRVEL ,RO
015610 104436 TRAP CeCVvEC
34 015612 003737 002340 TS7 NXMAD 1 SEE IF A MEMORY ERROR OCLURRED
35 015616 001406 8EQ 1 s IF NO ERROR, CONTINE
36 015620 ERRDF 38, ,ERRO38 ; PRINT ERROR MESSAGE
015620 104455 TRAP COERDF
015622 000046 LMORD 38
015624 000000 LMORD O
015626 006740 .MORD ERRO3S
37 015630 000261 SEC s CARRY SET TO INDICATE ERROR
gg 015632 000424 B8R 44 1 EXIT
40 $
41 : SET UP LOOP PARAMETERS TO EXECUTE THE FOUR STEPS OF INITIALIZATIONM
42 $
43

44 015634 012737 004000 002364 14: MOV #SA . S1,CNTRSD s+ STORE RESPONSE MASK
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45 015642

46
47
48
49
50

S1 015646
52 015652
S3 013634
54 013636
SS 015660
56 013664
57 013672
58 0135674

39
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
6
77
78
79
80
81
a2
83
84
85
86
87
88
89
90
91
95

97
98
99

015700

015702
015704
015706

015710
015714
015720

013722
015726
015730
015734
015740

015742
015746
015732

015756
013760
013762
015762
015764
015766
015770
015772
015774

012703

004737
103414
004733
103412
006337
032737
001003
012364
000762

000241
000207

012701
042702
000416

013701
000301
042701
052701
000406

013701
042701
052701

020102
001405

104435
000050

000000
006752
000261
000207

002346

015776

002364
040000 002364
000002

001140

002350

177400
010000

002350
177400

SEQ 0173
MOV OINITBL.R3 s GET INDEX TO SEND/REPOND INIT TABLE
: MAIT FOR AMD CHECK RESPONSE DATA
$
26:  CALL  CNIRSP s WAIT FOR STEP OR ERROR BITS
BCS  4¢ : EXIT IF ERROR
CALL  8CR3)e i CALL RESPONSE CMECKER FOR STEP
8CS 4t : GET OUT IF ERROR
ASL  CNTRSD s SHIFT TO MEXT STEP BIT
BIT  @SA.S4.CNTRSD | CHECK IF NOW AT STEP 4
BNE 3¢ i GET OUT IF SO
MOV  (R3).,2(R4) 1 WRITE DATA TO SA REGISTER
BR 2¢ ; STAY IN LOOP
3: Qc s CLEAR CARRY FOR NO ERROR INDICATION
as: POP RI , RESTORE R1
RETURN :
]
: RESPONSE CHECK FOR FIRST WORD (STEP 1) FROM SA REGISTER
: CHECK FOR PROPER CONTROLLER TYPE
[ ]
RSP.S1: MOV  @SA.S1+SA.DI.R1 s SET STEP ONE BIT
BIC  OSA.GB.SA.MP.SA.SM.R2 ; CLEAR Q22 & SM BIT FOR KDASO-Q
B8R RSP . CX 2 NOW DO A RESPONSE CHECK
)
" RESPONSE CMECX FOR SECOND WORD (STEP 2) FROM SA REGISTER
: OHECX FOR ECHMO OF INTERRUPT ENABLE FLAG AMD INTERRUPT VECTOR
[ ]
RSP.S2: MOV  SND.S1.R1 , GET WORD SENT TO SA REGISTER
SWAB Rl ) GET HIGH 8 BITS
8IC  #177400,R1 "
BIS  #5A.S2.R1 , SET STEP 2 BIT
B8R RSP . OX } NOW DO A RESPONSE CHECK
)
" RESPONSE CHECX FOR THIRD WORD (STEP 3) FROM SA REGISTER
: CHECK FOR ECHO OF MESSAGE AND COMMAND RING LENGTHS
3
RSP.S3: MOV  SND.S1.R1 : GET WORD SENT TO SA REGISTER
BIC  177400.R1 i JUST LOW 8 BITS
8IS  oSA.S3.R1 \ SET STEP 3 BIT
H
: RESPONSE CHECK, COMPARE EXPECTED DATA IN Rl WITH ACTUAL DATA IN R2
RSP.CK: CMP  R1,R2 s COMPARE THE DATA
PEQ 16 | EXIT IF COMPARED CORRECTLY
ERROF 40, ,ERRO40 | ERROR - WRONG DATA IN SA REGISTER
TRAP  CHERODF
MORD 40
MORD O
"WORD  ERRO40
SEC . SET CARRY TO INDICATE ERROR
16: RETURN ;
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WO NP NEWN -

45
47

S3

55
56

015776

016126

052737
012700
010501
062701
004737

033764
001024

104422
005737
001770
023763
101005
001363
023763
103737
016402

104433

000407

016402
100006

104455
0067352

000261
000207

000002

002364

000030

000026

* e

CNTRSP :

1¢:

28:

o o0 o
L _J

44

CNTRSP

F1l4

SEQ 0174

WAIT FOR CONTROLLER TO RESPOND WITH DATA IN SA REGISTER.

EITHER STEP BIT FROM MASK IN LOCATION CNTRSD OR ERROR BIT
WILL CAUSE A TERMINATION.
AN ERROR MESSAGE WILL BE PRIN;ED IF THE CONTROLLER DOES NOT RESPOND

TN 10 SECONDS OR IF ERROR SET

INPUTS:

OUTPUTS:

PUSH
8IS
MOV
MOV
ADD
CALL
POP
817
BNE
BREAX
TRAP
TS7
BEQ

gijananes

CNTRSD - MASK OF STEP BIT TO LOOK FOR
RS - ADDRESS OF CONTROLLER TABLE
R4 - ADDRESS OF IP REGISTER

ERROR MESSAGE IF TIME OUT ON RESPONSE OR ERROR BIT SETS

R2 - DATA FROM SA REGISTER

CARRY SET IF ERROR BIT SETS OR TIME OUT

Ri

#SA . ERR,CNTRSD
010. ,RO

RS.R1

¢C.T0,R1

SETTO

R1
g':TRSD 2(Ra)

CHI8RK
KW.CSR

14
lz(‘:.ELOZ.C.TOKRS)

1
'{‘:.EL.C.TO(RS)

2(R4),R2
40, ,ERRO40
CSEROF

40

0

ERROAO

44

CHECK IF ERROR BIT SET

il

RETURN

2(R4),R2

S¢

40, ,ERRO40
CSERDF

40

0
ERRO40

@ B0 B0 e @0 B @ W ®

SET ERROR BIT IN MASK WORD
SET UP FOR 10 SECOND TIMEOQUT
POINT TO COUNTER IN CONTROLLER TABLE

LCOKX AT ERROR AND STEP BIV
BRANCH IF EITHER SET
»3>5>>>»>BREAK BACK TO MONITOR<<<cc<c<<

SEE IF CLOCK ON SYSTEM
CHECKX IF TIME OUT OCCURRED

GET REGISTER CONTENTS
REPORT TIME OUT ERROR

GET REGISTER CONTENTS
EXIT IF ERROR NOT SET
REPORT ERROR INFO
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SEQ 0175

S? :
gg $ NORMAL EXIT
3
60 016130 000241 Ss: CLC 3+ CLEAR CARRY AS N0 ERROR INOICATION
RETURN :

61 016132 000207
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OO NPV DUWN -

016134
016140
016144
016144
016130
016154
016160
016164
016166
016172
016176

016204
016206
016210
016212
016214
016220
016222
016230
016234

002340
000340
015146
000003
000010

00235)
000105 164070

H14

I1RESET
}
1 RESET ALL CONTROLLERS IN THE CONTROLLER TABLES
:
i1 INPUTS:
: IPADRS - CONTAINS ALL IP ADORESSES
1 OUTPUTS:
1]
:
RESET: CLR NXMAD 1 CLEAR NON-EXISTANT MEMORY ADORESS
PUSH <R3, RS> + SAVE R3 AND R4 ON STACK
SETVEC @ERRVEC, dNXMI,#PR]IO7 1 SETUP TIMEOUT ERROR VECTOR
MOV #PRIO7,-(SP)
MOV MNMI, -(SP)
MOV OERRVEC, -(SP)
MoV o3, -(SP)
TRAP CsSVEC
ADD €10,5P
MOV ™. R3 1 STORE MAXIMUM @ OF CONTROLLERS IN R3
MoV S#IPADRS . R4 : STORE IP ADDRESS IN R4
1%: T1S7 (R4) ; IS THERE AN ENTRY?
8EQ 24 : IF NOT, DONE
CLR 8R4). s+ INIT CONTROLLER
DEC R3 1 MAKE SURE ME DG NOT EXTEND OVER AREA
BNE 14 : IF NOT OONE, ANCH
2%: 157 KW, CSR : SEE IF CLOCK PRESENT,
B8EQ 3 : BRANCH IF NOT, ELSE
MoV W, 0UT ,8Xu.CSR : START THE CLOCK.
3 :gw <R4 ,R3> : RESTORE R3.R4 FROM STACK

SEQ 0176
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SRR UGB RN R R R UR N BN R GRS vavouawn -

016236
016242
016244
016254
016260

016270
016274

016304
016306
016312
016324
016330
016332
016342
016354
016356
016362
016364
016374
016406
016416
016426

005737
001465

013703
013704
013700
004737
012700
004737

004737

020527
003004

020527
003004

000207

002330
002332

013634
000074
013634
013634

000011

000011

sANTIME
'
1PRINT RUNTIME

'

1 INPUTS

; KM.EL - CONTAINS ELAPSED TIME
KW.HZ - HERTZ OF CLOCK

CWTPUTS.

i IF CLOCK ON SYSTEM:

SEQ 0177

' * RUN TIME MH:MM:SS ~ PRINTED
: IF NO CLOCK: ONE SPACE IS PRINTED

RANTIME: TST KW.CSR
8€Q RNTIMX
PUSH <RO,R3,R4 RS>

MOV KW.EL ,R3
MOV KW.EL+2,R4
MoV KW .HZ,RO

CALL OIVIDE
MoV #60. ,RO
CALL OIVIDE
PUSH
CALL OIVIDE
PNT RNTIN,RS
ce RS.99.
B8GT 1¢
PRINT #'0
14: PNT RNTIM1,R5
POP RS
ce RS,
B8GT 2¢
PRINT @0
2s: PNY RANTIM2,RS
POP <RS R4 ,R3,RO>
RNTIMX: PRINT <&’ >
RETURN

1CHECK IF A CLOCK PRESENT
1BRANCH IF NOT

1GET ELAPSED TIME

1GET SPEED OF CLOCX
1COMPUTE SECONDS OF ELAPSED TIME
1NOW DIVIDE BY 60
+ 7O COMPUTE MINUTES

s SAVE REMAINDER AS SECONDS
10IVIOE BY 60 AGAIN

PRINT HOURS

s IF HIWTES 9 OR LESS

1PRINT A LEADING ZERO
iNOW PRINT MINUTES
1GET SECONDS

sIF 9 OR LESS

tPRINT A LEADING ZERO

tNOM PRINT SECONDS
tHOURS IN R3
1PRINT A SPACE




REPORT CODING SECTION

VR NONEWN -

37
39
a1
a2
a3
as

4?7

016430
016430

016430
016444
016460
016464
016474
016500
016504

016510
016520

016524
016530
016532
016332
0163536
016342
016544
016546
016332
016332
016354
016360
016564
016566
016570
016574
016376
016576
016576
016602
016606
016610
016612
016616
016616
016626
016632
016636

16642
016644
016646
016650
016652
016656

004737

012701
012700
004737

013705

005765
100010

012746
012746
010600
104416
062706

010504
062704
012703
012401
001371
005761
100010

012746
012746
010600
104416
062706

012700
012701
112720
005301
001374
005010
011605
016501
016502

016236

002334
001604
015210

002170
000002

017702
000001

000004

000016
000004

000002

017631
000001

000004

002214
000022
000040

000200
000202

J14
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.SBTTL REPORT CODING SECTION

XX
3
3
$
H
1--

LSRPT: :

1s:

RPTCT:

1¢:

RPTOT:

S¢:

1¢:

THE REPORT CODING SECTION CONTAINS THE CODE FOR PRINTING
STATISTICAL INFORMATION GATHERED BY THE DIAGNOSTIC. 1IT7 IS
EXECUTED BY THE OPERATOR COMMAND “PRINT” OR BY THE MACRO CALL

"DORPT *,

BGNRPT

g

<RO,R1,R2,R3,R4,.R5>

RPTMSG , TNUM
RNTIME

oCR
#STIME,R]
#15.+60.,RO
SETTO

RPTMSH
CTABS,RS

E;WIT(RS)
SRPTMSS
ORPTMSS, -(SP)
.1. '(“)

SP RO

COPNTS

#4,5P

RS.R4
6C.DRO,R4

S¢
ASSUME DT.AVL EQ BIT1S
ORPTHSA

ORPTMSA, -(SP)
.1.'(9)
SP,RO

COPNTS
#4,5P

<R3,R4,R5,R1>
#TEMP,RO
#18..R1

L & .(Ro)“

R1

14

(RO)

(SP),RS
D.SERN(RS),RL
D.SERN+2(RS) ,R2

PRINT TEST NUMBER

GET RUNTIME PARAMETERS
END THE LINE

GET REPORT TIMER

GET REPORT INTERVAL

SET TIME FOR NEXT REPORT

tGET ADORESS OF 1ST CONTROLLER TABLE

SEE IF CONTROLLER IS AVAILABLE
+ IF SO, SKIP (BIT 1S = 0)

GET ADORESS OF CONTROLLER TABLE
POINT TO DRIVE TABLE POINTERS
GET COUNT OF DRIVES

LOOK AT POINTER

GO TO NEXT IF NO TABLE

SEE IF DRIVE AVAILABLE

IF SO, SKIP (BIT 15 = 0)

tPLACE 18 SPACE CHARACTERS INTO
i TEMP STORAGE

;THEN A NULL CHARACTER
1GET DRIVE TABLE STORAGE ADDRESS
1GET SERIAL NUMBER

SEQ 0178
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48 015662 016503 000204 MOV D.SERN+4(R5),R3
49 016665 005004 CLR R4

S50 016670 004737 013672 2s: CALL D1IV10

S1 016674 062705 000060 ADD ®0,R5
S2 016700 110540 MOV RS, -(RO)
ST 016702 010146 MOV R1,-(SP)
54 016704 0350216 BIS R2,(SP)
5SS 016706 050316 8IS RS,.(SP)
$6 016710 050426 8IS R4,(SP).
57 016712 001366 BNE 2t

58 016714 R1

59 016716

016716 016146 000164 MOV D.XFRW(R1),-(SP)
016722 016146 000166 MOV D.XFRR(R1), -(SP)
016726 016146 000174 MOV 0.SEEK(R1), -(SP)
016732 012746 002214 MOV *TEMP, -(SP)
016736 011146 MOV (R1),-(SP)
016740 016146 000002 MOV D.UNIT(R1), -(SP)
016744 012746 017460 MOV #RPTHSD, -(SP)
016750 012746 000007 MOV 07,-(SP)
016754 010600 MOV SP RO
016756 104416 TRAP CIPNTS
016760 062706 000020 ADD 020, SP

60 016764 ASSUME D.DRV €EQ O

61 516764 PRINTS #RPTMD2,D.HERR(R1)
016764 016146 000176 MOV 0.ECCC(R1),-(SP)
016770 015146 000172 MOV D.SERR(R1),-(SP)
016774 016146 000170 MOV O.HERR(R12, -(SP)
017000 012746 017527 MOV MRPTMD2, -(5P)
017004 012746 000004 MOV ™, -(SP)
017010 010600 MOV SP,RO
017012 104416 TRAP COPNTS
017014 062706 000012 ADO 012,5P

62 017020 PUSH R1

63 017022 016102 000212 MOV 0.HDAS+2(R1),.R2

64 017026 016103 000214 MOV O.HDAS+4(R1),R3

65 017032 016104 000216 MOV 0.HDAS+6(R1),R4

66 017036 016101 000210 MOV 0.HDAS(R1),R1

67 017042 012700 002214 MOV #TEMP,RO

68 017046 012705 000024 MOV 020. ,R5

69 017052 112720 000040 3s: MOVE ¢ ,(RO).

70 017056 005305 DEC RS

71 017060 001374 BNE 3

72 017062 005010 CLR (RO

73 017064 004737 013672 44 CALL 01IV10

74 017070 062705 000060 ADD ®’'0,RS

75 017G/4 110540 HOVD RS, -(ROJ

76 017076 010146 MOV R1,-(SP)

77 017100 030216 8IS R2,.(SP)

78 017102 050316 BIS R3,(SP)

79 017104 50426 8Is R4 ,(SP)«

80 017106 001366 BNE 44

81 017110 POP R1

82 017112 PRINTS #RPTMD3,R0,D.SKER(R1)
017112 016146 000206 MOV D.SKER(R1), -(SP)
017116 010046 MOV RO, -(SP)
017120 012746 017551 MOV #RPTMD3, -(SP)

+DIVIDE BY 10
1CONVERT TO ASCII CHARACTER
1PUT DIGIT INTO TEMP STORAGE

1SEE IF QUOTIENT IS ZERO

1IF NOT, DIVIDE AGAIN

POP
PRINTS #RPTMSD,D.UNIT(R1),(R1),#TEMP,D.SEEK(RL),D.XFRR(R1),D.XFRW(R1)

.D.SERR(R1),D.ECCC(RL)

SEQ 0179
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017124
0171%0
0171%2
017154
017140
017146
017150
0171%
0171%
017160
017162
cl17 %%

0, .«
ol .
017208

017206
0172¢2
017334
017460
017327
017551
017631
017702

017762
017762
017762

012746 000003
010600
104416
062706 000010

003303
003205
062705 000034
003715
0014802
00013~ 016524

000167’

000334
116 042
116 042
042 040
045 123
04s 104
045 101
04s 101
045 101

104425

SEQ 0180
MOV #3,-(SP)
MOV SP,RO
TRAP CSPNTS
ADD €10,5P
POP <R5,R4 ,R3>
RPTDTN: DEC R3 1COUNT THE DRIVE TABLES
8GY RPTDT 1REPEAT FOR ALL DRIVE TABLES
RPTCTN: ADD #C.SIZE,RS 1GO TO NEXT CONTROLLER TABLE
TS7 (RS)
BEQ RPTXX
JP RPTCT
RPTXX: POP «35,R4 ,R3,R2,R1,RO>
EXIT RPY
LWORD  JsuP
.WORD  L10023-2-.
RPTMSG: .ASCIZ \N"TEST “D3* IN PROGRESS. *“\
RPTMSH: .ASCII \N”"UNIT DRIVE SERIAL -NMBER SEEXS MBYTES MBYTES HARD SOFT ECC NN
.ASCIZ \* X1000 READ WRITTEN ERRORS ERRORS“N\
RPTMSD: .ASCIZ \#S2v02¢S38036S19 78S 180585260 58S 3805852\
RPTMD2: .ASCIZ \#D56S2¢D5#S15038N\
RPTMDS: .ASCIZ \sA HDA SERIAL NUMBER #TsA SEEK ERRORS sDS#N\
RPTMSA: .ASCIZ \sA sss FOLLOWING UNIT WAS DROPPED sss N\
RPTMSS: .e%'l‘l \$A sss FOLLOWING CONTROLLER WAS OROPPED +se+ #N\
ENDRPT
110023 :
TRAP CIRPT




M14

CZUDIAC UDASO-A/KDASO-Q DRIVE € MACRO v05.01b Sunday 07-Oct-84 20:58 Pege 142
REPORT CODING SECTION

SEQ 0181

1

2 .SBTTL PROTECTION TABLE

3

4 e

S : THIS TABLE IS USED BY THE RUNTIME SERVICES

_6' : TO PROTECT THE LOAD MEDIA.

a .

9 017764 B8GNPROT

017764 LSPROT::

10

11 017764 177777 -1 s P-TABLE OFFSET FOR CSR ADDRESS
12 017766 177777 -1 s P-TABLE OFFSET FOR MASSBUS ADDRESS
lz 017770 17177177 -1 s P-TABLE OFFSET FOR DRIVE NUMBER
1
15 017772 ENDPROT

[
- J




N14

CZUDIAO UDASO-A/KDASO-Q DRIVE E MACRO V05.01b Sundey 07-Oct-84 20:58 Page 143
INITIALIZE SECTICN

VRN NE N -

47
48

49
51

017772
017772

017772
017772
017776

012700
104447

103004
012737
000525

012700

000010 002200

000037

.SBTTL INITIALIZE SECTION

*
>

L$INIT::

1$:

THE INITIALIZE SECTION CONTAINS THE CODING THAT IS PERFORMED
AT THE BEGINNING OF EACH PASS. THIS CODE IS EXECUTED UNDER FIVE
CONDITIONS. THERE

ARE SUPERVISOR EVENT FLAGS THAT ARE USED TO LET THE

OIAGNOSTIC KNOW UNDER WHICH CONDITION THE EXECUTION IS TAKING

PLACE.

THE EVENT FLAGS ARE READ USING THE “READEF” MACRO.

THE CONDITIONS UNDER WHICH THE INIT CODE IS EXECUTED AND THE
CORRRESPONDING EVENT FLAGS ARE:

IF HERE

IF HERE

IF HERE

IF HERE

IF HERE

IF HERE

START COMMAND EF .STARTY
RESTART COMMAND EF .RESTART
CONTINUE COMMAND EF . CONTINUE
POMERDOWN/POMERUP EF.PWR

NEW PASS EF . NEW

FROM START COMMAND THEN
SET ISTRT BIT & CLEAR OTHER BITS IN FLAG

FROM RESTART COMMAND THEN
SET IREST BIT IN IFLAGS

FROM START OR RESTART COMMAND THEN

RESET ALL UNITS

$STABLISH FREE MEMORY

LLEAR Tima

INITIALIZE CLOCK

BUILD CONTROLLER € DRIVES TABLES IN MEMORY
EXIT INIT SECTION

FROM CONTINUE COMMAND THEN
SET ICONT BIT IN IFLAGS
EXIT INIT SECTION

FROM POMER FAIL RESTART THEN
EXIT INIT SECTION

FROM NEW PASS OR SUB-PASS THEN
LOOK FOR ANY ADDED OR DROPPED UNITS
EXIT IANIT SECTION

BGNINIT
sHERE FROM START COMMANO?
READEF #€EF.STA
MOV #EF ,STA,RO
TRAP CHREFG
tBRANCH TO i¢ IF NOT, ELSE
BNCOMPLETE 14
8cc 14
MOV #ISTRT, IFLAGS 1SET START BIT IN FLAG.
B8R INIT1
JHERE FROM RESTART COMMAND?
READEF #€EF .RES
MOV #EF .RES,RO

SEQ 0182




Bl

C2UDIAO UDASO-A/KDAS0-Q DRIVE E MACRO V05.01b Sundey 07-Oct-84 20:58 Page 143 )
INITIALIZE SECTION

SEQ 0183

020016 104447 TRAP  COREFG
s3 1BRAKCH TO 28 IF NOT, ELSE
S4 020020 BNCOMPLE TE 24
020020 103004 8cc 24
S 020022 052737 000004 002200 8IS OIREST, IFLAGS 1SEY RESTART 81T IN FLAG.
6 020030 000515 B8R INITY
S7 020032 24: JHERE FROM CONTINUE COMMAND?
S8 020032 READEF  0EF .CON
020032 012700 000036 MOV #EF .CON,RO
020036 104447 TRAP  COREFG
59 sBRANCH TO 3¢ IF NOT, ELSE
60 020040 BNCOMPLE TE 3¢
020040 103007 8CC 3¢
61 020042 O©42737 000020 002200 8I1C OISTRTM, IFLAGS (CLEAR 1ST TIME THRU CZUDIO FLAG AND
62 020050 052737 000002 002200 8IS OICONT, IFLAGS 1SET CONTINUE BIT IN FLAG.
63 020056 000472 8R 134
64 020060 38 {HERE FRO POMER FAIL?
6S 020060 READEF  OEF .PWR
020060 012700 000034 MOV 0EF .PWR RO
020064 104447 TRAP  COREFG
66 ;BRANCH TO 4¢ IF NOY, ELSE
67 020066 BNCOMPLE TE 4
020066 103001 8CcC 44
:g 020070 000465 8R 13¢
70 H
;; ; MAKE ALL CONTROLLER/DRIVE TABLES NOT AVAILABLE FOR TESTING
H
73
74 020072 013705 002170 4 MOV CTABS.RS 1GET ADDRESS OF 1ST CONTROLLER TABLE
7S 020076 052765 100000 000002 S$: 8IS OCT AL ,C.UNIT(RS) 1SET CONTROLLER TABLE NOT AVAILABLE
76 020104 010502 MOV RS.R2 +GET POINTER TO DRIVE TABLES
77 020106 062702 000016 ADD oC.0RO,R2
78 020112 012703 000004 MOV o4, R3S + GET MUMBER OF DRIVES PER CONTROLLER
79 020116 012200 64: MOV (R2)+ RO 1SEE IF TMIS DRIVES HAS A TABLE,
60 020120 001403 BEQ 1) sBRANCH IF NOT, ELSE
81 020122 052760 100000 000002 8IS 00T .AVL .D.UNIT(RO) 1SET DRIVE TABLE NOT AVAILABLE.
82 020130 005303 7s: DEC R3S sLOOK AT NEXT DRIVE IN CONTROLLER TABLE,
83 020132 001371 BNE 6 1BRANCH IF NO DRIVES, ELSE
64 020134 062705 000034 ADD oC.SIZE,.RS {MOVE TO NEXT CONTROLLER TABLE
85 020140 005715 157 (RS) +IS TMERE A NEXT ONE?
gg 020142 001355 BNE S +IF SO, CLEAR THE BITS THERE
$
88 ; NOW GET EACH P-TABLE AND MAKE THE APPROPRIATE CONTROLLER/DRIVE
33 ; TABLES AVAILABLE FOR TESTING.
$
91 020144 005003 CLR RS sSTART WITHM LOGICAL UNIT O
92 020146 8s: {GET POINTER TO IT'S P-TABLE
93 020146 GPHARD R3,RO
020146 010300 MOV RS,RO
020150 104442 TRAP  CIGPHRD
94 {BRANCH TO 12¢ IF NOT AVAILABLE
95 020152 BNCOMPLE TE 124
020152 103030 8cC 124
96 020154 013705 002170 MOV CTABS,RS {GET ADDRESS OF 1ST CONTROLLER TABLE
97 020160 021015 9¢: () J (RO),(RS) {SEE IF CSR ADDRESSES ARE THE SAME,
98 020162 001411 8€a 114 :BRANCH IF SO, ELSE

(-
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SEQ 0184

99 020164 062705 000034 ADD oC.SIZE RS sLOOK AT NEXT CONTROLLER TABLE.
100 020170 005715 TS7 (RS) 1SEE IF THERE IS AMOTHER CONTROLLER TABLE,
101 020172 001372 BNE 9 1ORANCH IF SO, ELSE
102 020174 108: tREPORT TABLE CONSISTANCY ERROR.
103 020174 ERRSF 6, ,ERROO6

020174 104454 TRAP CSERSF

020176 000006 LMORDO 6

020200 000000 MORD O

020202 006606 LMORD ERROOG
104 ;00 CLEAN-UP TRAP
105 020204 OOCLN

020204 104444 TRAP CSOCLN
106
107 020206 016001 000002 118: nov H.0RV(RO),R1 tGET DRIVE NUMBER FROM P-TABLE
108 020212 004737 013224 CALL GTORVT tFIND THE DRIVE TABLE ADORESS
109 020216 001366 BNE 104 1BRANCH IF NOT FOUND, ELSE
110 020220 042765 100000 B8IC OCT.AVL,C.UNIT(RS) tCLEAR AVAILABLE B8IT IN CONTROLLER AND
111 020226 042764 100000 8IC 0T .AV. ,D.UHIT(RS) s THE DRIVE TABLES.
112 020234 005203 12¢: INC RS s INCREMENT TO NEXT UNIT IN P TABLE
113 020236 020337 002012 (o, ] RS, LOUNIT 1SEE IF ALL P-TABLES CHECKED,
114 020242 002741 LY 8 sORANCH IF NOT, ELSE
115 020244 012701 002334 13¢: MoV OSTIME RL s+ GET REPORY TIMER
116 020250 012700 001604 MoV #15.¢60, ,RO + GET REPORT INVERVAL
117 020254 004737 015210 CALL SETT0 s+ SEY TIME FOR NEXT REPORT
ﬁg 020260 000137 021232 N, INITXX tEXIY THE INIVIALIZE SECTION.
120 (]
121 ' INITIALIZE xXW1l CLOCX, FREE MEMORY AND IP ADDRESS TABLE
{gg : DURING START OR RESTARYT COMMAND ONLY

:

124
125 020264 005037 002330 INIT1: CLR XM . EL tCLEAR ELAPSED TIME
126 020270 005C37 002332 QR KM.EL «2
127 020274 aotx L,RO $SEE IF L-CLOCK PRESENT

020274 012700 000114 mov ®L.RO

020300 104462 TRAP CeCLCx
128 020302 SCOMPLETE 14

020302 103413 B8CS 1
129 020304 ok PL.RO $SEE IF P-CLOCX PRESENT

020304 012700 000120 MoV *P.RO

020310 104462 TRAP CeCLCx
130 020312 BCOMPLETE 1

020312 103407 8CS 1
131 020314 005037 002320 CLR KW.CSR 1IF NEITHER, CLEAR CSR STORAGE WORD
132 020320 PNTF NOCLOCX
igz 020330 000434 R 24
135 020332 012037 002320 18: MOV (RO)+ ,KW.CSR 1 STORE DATA RETURNED
136 020336 012037 002322 MOV (RO). ,KW.BRL
137 020342 012037 002324 MOV (RO)+,KW.VEC
138 020346 012037 002326 MOV (RO« KW N2
139 ;SETUP KW1l VECTOR ADDRESS
140 020332 SETVEC KW.VEC,0KW11I,#PRIO?

020352 012746 000340 MOV #PRIO7,-(SP)

0203%6 012746 015166 MOV oul1l, -(SP)

020362 013746 002324 MOV KW.VEC, -(SP)

020366 012746 000003 MOV 23, -(3P)
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020372 104437 TRAP CeSVEC
020374 062706 000010 ADD #10,5P
141 020400 012777 000105 161712 MOV oW, 0UT,8KW . CSR 1START THE CLOCK
142 020406 012701 002334 MOV OSTIME ,RL 1 GET REPORT TIMER
143 020412 012700 001604 MoV 215,060, ,RO 1 GET REPORT INTERVAL
144 020416 004737 015210 CALL SETTO0 s SET TIME FOR NF~T REPORT
165 020422 004737 016134 2%: CALL RESET tRESET ALL CONTRULLERS
146 020426 MEMORY FFREE tRESET START OF FREE MEMORY
020426 104431 TRAP CorEM
020430 010037 002156 MoV RO,.FFREE
147 020434 017737 161516 002160 MoV GFFREE,FSIZE s1RESET SIZE OF FREE MEMORY
Ng 020442 005037 002202 CLR TNUM tINITIALIZE TEST NUMBER 10 NO TEST RUNNING
14
150 3
1311, 3 ALLOCATE DRIVE TABLES TO MEMORY
1 H
153
154 020446 013737 202156 002166 INIT2: MOV FFREE ,0TABS 1STORE START OF DRIVE TABLES AND
155 020454 003077 161506 CLR SDTABS 1MARK ZERO END.
156 020460 013700 002012 MoV LSUNIT,.RO 1GET NUMBER OF LOGICAL UMITS TO RuUN,
157 027464 012701 000001 MoV ®,R1 1GET INITIAL SIZE OF ORIVE TABLE ~0
158 020470 062701 000110 1¢: ADD 0'0 SIZE>/2.R1 1ACOUMALATE DRIVE TABLE SIZE.
199 020474 005300 DEC RO lSEE IF ANY MORE LOGICAL UMITS,
160 020476 001374 BNE 14 sORANCH IF NOT, ELSE
161 020500 004737 007332 CALL ALOCH sALLOCATE ALL WIVE TABLES TO MEMGR (.
{2% s+ R1 POINTS TO 1ST WORD IN ORIVE Ts8LE
164 '
122 ' INITIALIZE CONTROLLER YABLE STORAGE WITH A WORD OF ZEROS
1 H
167
168 020504 013737 002156 002170 INITS: MOV FFREE,CTABS 1 STORE START OF CONTROLLER TABLES AND
169 020312 005077 161452 CLR 8CTABS 3 MARK ZERCS END.
170 020516 005037 002172 CLR CTRLRS s+ CLEAR CONTROLLER COUNT
171 020522 012701 002244 MoV ¢IPADRS ,R1 1 Rl -> IP ADDRESS
172 020526 012702 000004 mcv 4. R2 ;1 GET MAXIMM & OF CONTROLLERS
173 020332 005021 18: CLR (R1). : CLEAR ENTRY
174 020534 005302 DEC R2 + DONE?
i';z 020536 001375 BNE 1 3 IF NOT, BRANCH
177 )
178 3 BUILD CONTROLLER TABLES
l;g s
1
181 020540 005005 INITa: CLR RS sCLEAR CUSTOMER DATA FLAG
182 020542 005002 CLR sSTART WITH LOGICAL UNIT O
208 020544 012737 005160 002254 MOV #5160,DRSAV : SAVE DEFAWLT FOR BR LEVEL & VECTOR
209 020552 1¢: GPHARD R2,.RO t+ GET POINTER TO IT'S P-TABLE
020552 010200 mov R2,RO
020334 104442 TRAP CSGPHRD
210 0205%6 BNCOMPLETE 164 1 BRANCH TO 16¢ IF NOT AVAILABLE
020556 103124 8cc 164
211 020560 013703 002170 MOV CTARS RS ; GET ADDRESS OF 1ST CONTROLLER TABLE
212 020564 005713 24: 1511 (RY) ¢+ CHECX IF ANY MORE TABLES
213 020566 001405 BEQ 64 + BUILD NEW TABLE IF FOUND ZERO WORD
214 020570 021013 ce (RO),(R3) ;1 CHECK IF SAME CSR ADDRESS,
215 020572 ASSUME C.UADR EQ O
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216
217
219
220
221
222
223

020372
020572

020374
020600

020700

020704
020710
020714

020722
020724
020730
020732

020736
020740
020742

020746

001444

062703
000771

013701
062703
012704
005713
001411
026033
001002
000137

0035304
001367
000137

010113

000034

002244
002254

000016
007332

002254

004037
015156

000011

002172

002166
000016

000002
021244

021262

S¢:

64:
7¢;

8s:
94

104:

114:

124:

134:

144

ADOD
B8R

ELS

ASSUME W.UBA EQ O
11¢

oC.STZE.R3
24

BUILD NEW CONTROLLER TABLE

CLR
0€EC

INC

SIPADRS ,R4
g: +OIPADRS +8 .

(R4).
8¢
T4

(RO), -(R4)
#<C.SIZE>/2.R1
ALOCM

(RO),(R1).
R2,(R1).
BRSAV,R4
*4,R4

R4 ,BRSAV

R4, (R1).
#4037,(R1).
#CNTSRV, (R1).

0<C.SIZE-C.FLG>/2,R4
(R1).

R4

104

CTRLRS

BUILO DRIVE TABLES

383

TST
8EQ

3 IRR 3IRI

DTABS,R1
#C.0RO,R3
M. .R4
(R3)

144
H.DRV(RO),8(R3).
13¢

MLDRER

R4
12¢
TOOMER

R1,(R3)

sy BRANCH IF SO

1POINT TO BEGINNING OF NEXT CONTROLLER
1 TABLE IN MEMORY,

sGET BEGINNING OF IP ADORESS TABLE
1SEE IF END OF 1P ADDRESS TABLE,
1BRANCH IF SO, ELSE

iDID #E FIND AN OPEN ENTRY ?
1BRANCH IF SO, ELSE

+LOOK AGAIN

1TAKE (SR ADDRESS ~ROM P-TABLE

tAND STORE IT IN THE IP ADDRESS TABLE.

1GET @ OF ENTRIES IN CONTROLLER TABLE
1tAND ALLOCATE A TABLE TO MEMORY.

RO => 1S7 m P-TABLE

R1 => 1ST WORD IN CONTROLLER TABLE
STORE CSR ADORESS AND

GET DEFMA.T VECTOR € BR LEVEL
GET NEXT VECTOR

SAVE NEXT VECTOR

$STORE IT IN THE CONTROLLER TABLE.
1THE ‘' JSR RO’ INSTRUCION AND

1 THE ADDRESS OF THE INTERRUPT SERVICE
tROUTINE IN THE CONTROLLER TABLE.
1GET @ OF ENTRIES TO END OF TABLE,
1CLEAR REST OF TABLE AND

tADU ZERO WORD AT END.

sLOOP TIL ALL CLEARED

tKEEP TRACK OF CONTROLLER COUNT

1GET ADDRESS OF CURRENT DRIVE TABLE

+ INDEX TO 1ST DRIVE IN TABLE

1+ GET & OF DRIVES PER CONTROLLER

1 ANY ENTRY TO DRIVE TARLE.

sORANCH IF NOT, ELSE

1COMPARE DRIVE NUMBER IN DRIVE TABLE.
1BRANCH IF DIFFERNENT, ELSE

+FOUND TWO P-TABLES WITH SAME ORIVE.

+ COUNT DRIVES
1 IF FOUR DRIVE TABLES ALREADV EXIST,
3+ THEN REPORT ERROR

1STORE ADORESS OF DRIVE TABLE IN
1CONTROLLER TABLE.

UNIT NUMBER IN THE CONTROLLER TABLE.

SEQ 0186
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2681
282
204
285
206
287
208
289
290
291
292
293
295
296
297
298
29
300
301
302
303
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320

331

020750
754
020736

021050
021054
021036
021066
021072
021074
021100
021104
021106
021110
021116

021120
021122
021124
021130
021134
021140
021142
021144
021130
021152
021134
021160
021162

021164
021164

016021
010221
016011
051105
003111
042711
032721
012704

104450

000002
200004
1S 7

011012
000105

177°T™M"7

000220
161136

002012

000001
007332

002170
000016

000002
003356
000004
000012

000034

177742
002166

15¢:

16¢:

INITS:

14:

24:

3¢:
44

MOV
MOV
MOV
8IS
com
8IC

F LS

H.DRV(RO),(R1)»
R2,(R1).
H.PRM(RO),(RY1)
(R1).RS

(R1)

otC<HM . CYL>,(RY)
#DOEF ,(R1)+

<D .SIZE/2>-3,R4
(R1).

R4

15¢

SEQ 018

1STORE DRIVE NJMBER AND

ILOCICAL UNIT NMBER IN DRIVE TAB.E.
1GET TEST AREA BIT

1SAVE "OR~ OF BIT FROM ALL DRIVES
1COMPLIMENT I7

i SET BIT FOR WRITE ON CUST DATA
1LOAD DEFAMAT PARAMETER BITS

1CLEAR REST OF TABLE

0-1,<D.ECYL+2-D.SIZE>(R1) ;MARK CYLINDERS AT TEST ALL

#0.SIZE,DTABS
SDTABS

R2
R2,LSUNIT
1

o1 ,R1
ALOCH

1NEXT ORIVE TABLE ADCRESS AND

sMARK ZERO END.

s INCREMENT LOGICAL UNIT NUMBER f
sCHECK IF GOT ALL TABLES

:IF NOT, GO BACX FOR MEXT, ELSE

1GET 1 WORD TO TERMINATE ALL CONTROLLER
1TABLES AND ALLOCATE IT TO MEMORY.

CHECK FOR CUSTOMER WARNING MESSAGE

8IT
8EQ
PNTF

ERREF2338333R 3382
=

-t
1)
1

44
g.xv.o.mns;

OMM.D.)\.NIT(RS).(RS).

1CHECK IF 81T EVER SET
1BYPASS 1. NOT

1PRINT WARNING HEADER

$GET ADDRESS 1ST CONTROLLER TABLE

1GET ADDRESS OF POINTER TO DRIVE TABLE

sGET COUNT OF DRIVE TABLES
1GET ADORESS OF DRIVE TABLE

1CHECK IF CUSTOMER DATA SELECTED
(R3) ;PRINT NUMBERS

sCOUNT THE ORIVE TABLES
sLOOK AT ALL OF (HEM
1MOVE TO NEXT CONTROLLER TABLE
1SEE IF ANOTHER TABLE AND
+ LOOK AT IT

;CHECK IF MANUAL INTERVENTION ALLOWED
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332
333

334
335

337
338
341
343
345
347
349
351

352
353

021166
021166
021170
021170
o21172
021174
021176
021200
021202
021204
021204
021212

021214
021214

021216
021224

21232
021232
021236

021240
021240
021242

103013

104443
000404
002214
000120
002465
000001

032737
001001

104444

013737
013737

012700
10444}

104432
000036

002156
002160

002214

002162
002164

100004 :

INITG:

INITXX:

LlS

BNCOMPLETE INIT6
8CC INIT6

GMANIL INITWC,TEMP,1,NO
TRAP CIGMAN

BR 100004

.WORD TEMWP

MORD  T4CODE

.WORD  INITWC

.MORD 1

B8IY o1, TEMP

BNE INIT6

ODOCLN

TRAP CSDCLN

SAVE CURRENT PARAMETERS TO FREE

MOV
MOV

FFREE ,FMEM
FSIZE ,FMEMS

EXIT INITIALIZE SECTION

SETPRI
MOV
TRAP

EXIT
TRAP
. WORD

#PRIOO
#PRIOO,RO
CSSPRI

INIT
CeEXIT
L10025-.

yBRANCH IF NOT ALLOWED
1ASK OPERATOR

1LOOK AT RESPONSE

1BRANCH IF ES WAS ANSWER

100 CLEAN-UP TRAP

MEMORY SO EACH TEST CAN USE ALL OF IT

1SAVE START ADORESS
1SAVE SIZE

:SET RUNNING PRIORITY TO ZERO

SEQ 0188
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INITIALIZE ERRORS

1
13
14
15
16
17
18
19

021262
021266

021270
021272
021274

021276
021276

021300
021300
021300

013705

104454
000002
000000
006540

104444

013705
104454

006556

104444

104411

002214

002214

.SBTTL
i

MLDRER:;

TOOMER:

L10025;

INITIALIZE ERRORS
TWO P-TABLES FOR SAME DRIVE

MOV TEMP,RS
ERRSF 2, ,ERROO2
TRAP CSERSF

$GET CONTROLLER ADORESS

WORD 2
MORD O
.WORD  ERROO2
:00 CLEAN-UP TRAP
ODOCLN

TRAP CSDCLN

MORE THAN FOUR DRIVES SELECTED ON ONE CONTROLLER

1GET CONTROLLER ADORESS

.WORD 3
MORD O
.WORD  ERROO3

;DO CLEAN-UP TRAP
OOCLN
TRAP C¢OCLN
ENDINIT
TRAP COINIT

SEQ 0189
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AUTODROP SECTION

OR®YOARBWUIN -

021302 104461

.SB8TTL

Jee
L
3
3
3
'--

L$AUTO: :

L10026:

AUTODROP SECTION

THIS CUDE IS EXECUTED IMMEDIATELY AFTER THE INITIALIZE CODE IF
THE "ADR” FLAG WAS SET. THE UNIT(S) UNDER TEST ARE CHECKED T0
SEE IF THEY WILL RESPOND. THOSE THAT DON'T ARE IMMEDIATELY

OROPPED FROM TESTING.
BGNAUTO

ENDAUTO
TRAP CsAUTO

$€Q@ 0190
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CODING SECTION

021304
021304

021304
021304 104432
021306 000002

021310
021310
021310 104412

.SBTTL CLEANUP CODING SECTION

jee
$
H
$--

THE CLEANUP CODING SECTION CONTAINS THE CODING THAT IS PERFORMED
AFTER EACH PASS AND AFTER THE PROGRAM IS INTERRUPTED BY ~tC".

BGNCLN

LSCLEAN: :

L10027:

EXIT CLN

TRAP CS4EXIY
LWORD  L10027-.
ENDCLN

TRAP CSCLEAN

SEQ 0191
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OROP UNIT SECTION

OW B~ OUVNd W

-

12

13

021312
021312

021312
021312 000167
021314 000000

021316
021316
021316 104453

.S8TTL

jee
H
H

L$DU::

L10030:

ODROP UNIT SECTION

THE DROP-UNIT SECTION CONTAINS T '€ CODING THAT CAUSES A DEVICE
TO NO LONGER BE TESTED.

BGNDU

EXIY o

WORD  JsJUMP
WORD L10030-2-.
ENDOUV

TRAP csov

SEQ 0192
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UNIT SECTION

021320
02) 320

021320
021320 000167
021322 000000

021324
021324
021324 104452

.SBTTL

X
H
i
H
;- -

L$AU::

L10031:

ADD UNIT SECTION

THE ADD-UNIT SECTION CONTAINS ANY CODE THE PROGRAMMER WISHES
TO BE ELECUTED IN CONJUNCTION WITH THE ADDING OF A UNIT BACK
TO THE TEST CYCLE.

B8GNAU

EXIT Ay

LWORD Jsu®
.WORD L10031-2-.
ENDAU

TRAP CsAU

SEQ 0193
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HARDMARE TESTS

SEQ 0194

.SBTTL HARDWARE TESTS

[ ] )]
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DISK EXERCISER

021326
021326

021326
021334
021336
021344
021346
021332
021356
021360
021370
021374
021376
021402
021406
021412
021414
021424

021426
021434
021436
021446
021432
021454
021460

021464
021470
021474
021502
021504
0213512
021514
021514
021316
021516

021520
021524
021330
021534
021536
021342
021344
021546
021554
021556

021562

022737
001053
022737
001047
005037
013704
001423

005037
012405
004737
062704
020437
103770

000410

032737
001404

005737
001404
004737
000137

012701
004737
032737
001506
032737
001450

104450
103042

005037
013705
012702
010504
062704
012403
001416
032763
001010
004737

022763

000001 002202
000002 002200
002366
002366
014232

000104
002370

001000 002144

002206

010374
021756

000001
010234
000014

000200

002200
002144

002210
002170

000016

100000 000002
022000

000020 000006

.SBTTL TEST 1: DISK EXERCISER

T1::

LOGOUT :

LOGCHK :

T4CON:

H

§
TASTRY:

BGNTST
cP o1, TNUM

BNE TASTRT

cP ®ICONT, IFLAGS

BNE T4STRT

CLR IFLAGS

MOV LBUFS,R4

8€EQ LOGCHK

PNTF LOGM1

CLR LBUFS

MOV (R4)+,RS

CALL PNTERR

ADD #<HC.BS2-2> R4

c R4,LBUFN

BLO LOGOUT

PNTF LOGM2

BR TACON

BIT #SM.LOG,SFPTBL +S0.BIT
BEQ TACON

PNTF LOGM3

TST URNING

BEQ T4STRT

CALL RESPOM

JHP TAMWAIT

START TEST

MOV #1.R1

CALL TINIT

8IT #ISTRT!IREST, IFLAGS
BEQ T4RUN

8IT #SH_MAN, SFPTBL +S0.BIT
BEQ T4DEF

MANUAL

TRAP CMANI

BNCOMPLETE T4DEFW

8CC T4DEFM

INPUT PARAMETERS

CLR UCNT

MOV CTABS,RS

MOV . ,R2

MoV RS5,.R4

ADD #C.DRO,R4

MOV (R4)+,R3

BEQ TAPRMA

BIT #0T .AVL ,D.UNIT(R3)
BNE TAPRM3

CALL TAQUES

cHe ¢16..0.PAT(R3)

SEQ 0195

sCHECK IF TEST 1 WAS IN PROGRESS
;BRANCH IF NOT

sCHECK IF MERE BY _ONTINUE COMMAND
;BRANCH IF NOT

tCLEAR FLAGS FOR NEXT TIME HERE
:GET LOG BUFFER POINTER

;+ IF ZERO, NONE EXISTS

: INTRODUCE ERROR LOG

;CLEAR START ADDRESS TO ERASE BUFFER
1GET CONTROLLER TABLE ADDRESS
;PRINT ERROR REPOR1

1BUMP POINTER TO NEXT ENTRY

;CHECK IF AT END

t1PRINT ALL ENTRIES

1CHECK IF LOG ENABLED

{REPORT LOG EMPTY

tCHECK JIF ANY CONTROLLERS STILL RUNNING
{RESTART IF NOT

1CONTINUE BY RESPONDING TO REQUESTS
tEND OF TEST WHEN DONE

sINITIALIZE TEST PARAMETERS

tHERE FROM OPERATOR COMMAND?

1IRUN WITH PREVIOUS PARAMETERS IF NEW PASS
tMANUAL INTERVENTION MODE?

+IF NOT, SET UP DEFAULT PARAMETERS
tMANUAL INTERVENTION ALLOMWED?

+IF NOT, GIVE WARNING

1CLEAR COUNT OF UNITS USING PATTERN 16
1GET ADDRESS OF 1ST CONTROLLER TABLE
:GET COUNT OF DRIVE TABLES

tGET FIRST DRIVE TABLE POINTER

;GET DRIVE TABLE ADDRESS
1GO TO NEXT CONTROLLER IF NONE
1SEE IF TO BE TESTED

1 ASK CZUDIO QUESTIONS
: INPUT - NONE
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0ISK EXERCISER

021570

001002
003237
003302

001360
062703
003715
001347

012701
004737

000436

006137
042737

013737
013701
004737
001402
0047387
032737
001402

104422

002210
T4PRANS ;
00034 TAPRMA ;
3
3
3
002256
024014
3
3
|
TQDEFU:
'
'
3
002170 TADEF ;
000004 TADEFA:
000016
TADEFB:
000004
1smm
011012
000067
TADEFC:
TADEFO:
000034 TADEFE :
'
3
3
002200 TARUN:
177757 002200
3
3
002170 002174
002172
010300
010374
001000 002144 TQWAIT:

ABlr,

1COUNT DRIVE TABLES
1GO LOOK AT NEXT

1GO TO NEXY CONTROLLER
1 IF THERE IS ONE

DATA PATTERN 16 IF SELECTED BY ANY DRIVE

1 Rl -> PAT16C FOR INPUT
s ASK LAST OF THE CZUDIO QUESTIONS
INPUT - Rl -> PATTERN 16 SIZE

GIVE WARNING MANUAL INTERVENRTION NOT ALLOMED, IF NEECED

BNE TAPRMS
INC UCNT
DEC R2
BNE T
ADO oC.SIZE RS
1S7 (R3)
BNE TaPRML
NOW GET
MOV OPAT16C.R1
CALL TamE2
:
ASSUME PAT16W EQ PAT16C.2
BR TaRUN
PNTF TAUARN
SEY UP DEFAMA.T PARMETERS
MoV CTABS RS
"oV ve
"oV .
ADD ¢C.DRO, R4
"oV (R4).,RS
8EQ TADEFE
ADD 00.PRM,R3
8IC #+C<0.0CY>,(R3)
8IS #00EF ,(R3) .
"ov 93.,
CLR (R3).
DEC RO
ONE TADEFC
DEC R2
ONE T4ADEFSB
ADD #C.SIZE RS
TS7 (R3)
BNE T&DEFA
START TEST
ROL IFLAGS
8IC OC<ISTRTH> , IFLAGS
MOV #1,.R1
CALL TINIT
MoV CTABS,TSTTAB
MOV CTRLRS ,R1
CALL RUNDM
8EQ TAWAIT
CALL RESPOM
8IY OSM.LOG,SFPTBL+S0.BIT
8eQ T4EXIT
BREAK
TRAP C4BRK

tGET ADDRESS OF 1ST CONTROLLER TABLE
tGET COUNT OF DRIVE TABLES
1GET FIRST DRIVE TABLE POINTER

1GET DRIVE TABLE ADDRESS
3GO TO MEXT CONTROLLER IF NONE

sINITIALIZE ALL PARAMETER BITS

1COUNT ORIVE TABLES
1GO LOOK AT NEXT

1GO TO NEXT CONYROLLER
i IF THERE IS ONE

tCLEAR FLAGS FOR NEXT TIME HERE
tHOLD START FOR DMRQ4 REQUEST
tINITIALIZE TEST PARAMETERS

1GET ADDRESS OF 1ST CONTROLLER TABLE
1RUN DM PROGRAM ON ALL CONTROLLERS

1CHECK IF LOG IS ENABLED
1EXIT IF NOT

§2>>33>>>>>BREAK BACK TO MONITOR<cccrccccac




CZUDIAO UDASO-A/XDASO-Q DRIVE E MACRO V0S.01b Sundey 07-Oct-84 20:58 Pege 150 2

TEST 1:
118
116
117

116

119

DISK EXERCISER

021770 000772
021772
o1772
021772 104424
021774
021774 104432
021776 003712

TAEXIT:

B8R TAMAIT
OORPT

TRAP CSORPT
EXIT TST

TRAP CHEXIT

.WORD L10032 .

Cle

sWAIT TILL STOPPED BY CONTROL C
tPRINT A STATISTICAL REPORT

SEQ 0197
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CZUDIO QUESTIONS

1 .SBTTL CZUDIO QUESTIONS
2
3 gee
; : ASK CZUDIO MANUAL INTERVENTION QUESTIONS
]
6 : INPUTS:
7 $ - POINTER TO CONTROLLER TABLE
8 H RS - POINTER TO DRIVE TABLE
9 s R2 AND R4 MUST BE PRESERVED
10 3 OUTPUTS:
11 s ORIVE TABLE WITH NEW PARAMETERS
lg 3 RO AND R1 CONTENTS NMESTROYED
1 $--
14
15 022000 TAQUES: PUSH <R2,R4>
16 022004 PRINTF OTAQHED,D.UNIT(RS),(RS),(R3) sPRINT HEADER
C22004 011346 MOV (R3),-(SP)
022006 011546 MOV (RS),-(SP)
022010 016346 000002 MOV D.lNI (R3), -(SP)
022014 012746 025127 MOV OTAQMED, - (SP)
022020 012746 000004 MOV o, -(SP)
022024 010600 MOV RO
022026 104417 TRAP COPNTF
022030 062706 000012 ADD 12,5
17 022034 016337 000010 002214 MOV D.BB(R3), TEMWP
18 022042 GMANID T4B8,TEMP.D,-1,0,16..YES ;NMMBER OF BAD BLOCKS
022042 104443 TRAP CSGMAN
022044 000406 B8R 100004
022046 002214 LMORD TEMWP
022050 000052 .MOROD  T4CODE
022052 024122 . WOROD 1488
0220%4 177777 . WORD -1
02205 000000 MORD  TeLOLIM
022060 000020 LMORD  THMILIM
022062 100004 :
19 022062 013763 002214 000010 MoV TP ,D.88(R3)
‘5’(1) 02207C 001424 8EQ T4Q02
22 022072 010304 MOV R3.R4 sGET POINTER TO STORAGE
23 022074 0662704 000012 ADD #0.8801.R4 3 FOR BAD BLOCKS
24 022100 013701 002214 MoV TEMP,.R1 $tGET COUNT OF BLOCXS TO INPUT
25 022104 004737 013740 T4Q01: CALL BLD28 ;BUILD DEFAULT ANSMWER
26 022110 GMANID T4BBI,TEMP,A,-1,0,9.,YES ;BAD BLOCK
022110 104443 TRAP CIGWN
022112 000406 B8R 100014
022114 002214 .HORD TEMP
022116 000152 .WORD T¢CODE
022120 024220 .WORD 14881
022122 177717 . WORD -1
022124 000000 .WORD TOLOLIM
022126 000011 . WORD THHILIM
022130 100014 :
27 022130 004737 014042 CALL Cnves tCONVERT TO BINARY
28 022134 103763 8CS T4Q01 tREPEAT UNTIL RIGHT
29 022136 005301 DEC R1 tDECREMENT COUNT
30 022140 001361 BNE T4Q01 1GET ALL NUMBERS
31 022142 T4Q02:

SEQ 0198
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CZUDIO QUESTIONS

2
33

] 2ot 3ch 3

a1
42
a3

45

47
49

o2

022142
022146
022146
022150
022132
0221354
022156
022160
022162
022162
022170
022172
022176
022176
022204
022204

022206
022210
022212
022214
022216
022220
022220
022226
022230
022236

005037

108443
000404
025706
000130
024147
000001

032737
001002
000137

016337

104443
000404
002214
000130
024232
004000

032737
001404
042737
000432

104443
000404
002214
000130
024244
002000

104443
000404
002214
000130
024257
000004

032737
001007

104443
000404
002214
000130
024313
000010

000403
052737
013763
016337

025706

002000

000010
002214
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025706

002214

002214
002214

002214

002214
002214

100028:

18:

100034 :

T4Q03:

10004 ¢ :

100054 :

100064 :

T4Q04 :
T4Q05:

Ele

CLR ANYMOR

GMANIL TADMN,ANYMOR,ANY.YS,YES
TRAP CIGMAN

BR 100024

.WORD  ANYMOR

.MORD  T4COOE

.WORD  T4DOMN

WORD  ANY.YS

8IT OANY . YS, ANYMOR
BNE 14

P T4Q30

MOV O.PRM(RS), TEMP

GMANIL T4RO, TEMP,D.RO, YES
TRAP CIGMAN

BR 100034

.WORD TEMP

.MORD  T4CODE

.WORD  T4RO

.WORD OD.RO

8IT #0.RO,TEMP

B8EQ T4Q03

BIC #0.u0, TEWP

GMANIL TAWO, TEMP.D.WO, YES
TRAP CIGMAN

BR 100044

.WORD TEMWP

.MORD  T4CODE

.MORD T4WO

.WORO D.WO0

GMANIL T4uWCA,TEMP,D.WCA, YES
TRAP CIGWN

B8R 100054

.MORD TEMWP

.WORD  T4CODE

.WORD  TAMCA

.WORD D.WCA

BIT #0.WCA, TEMP
BNE T4Q04

GMANIL T4WCR, TEMP,0.WC, YES
TRAP CSGMAN

B8R 100064
.MORD TEMP
.WORD  T4CODE
.WORD  T4WCR
.WORD D.WC
BR T4Q05

8IS #0.WC,TEMP
MOV TEMP,D.PRM(R3)
MOV D.PAT(RS),TEMP

SEQ 0199

1 DEFAULT ANYMORE WITH O

sD0 WE ASK ANY MORE QUESTIONS !

IF SO, CONTINUE
ELSE EXIY

GET PARAMETER BITS
READ ONLY?

CHECK IF READ ONMLY

IF NOT, GO TO WRITE ONLY QUESTION
ELSE, CLEAR WRITE OMLY BIT

AND BRANCH AROUND WRITE ONLY QUESTION

WRITE ONMLY?

CHECK ALL WRITES

CHECK ANSMER
BRANCH IF YES

s RANDOMLY CHECK WRITES

B80TH BITS GET SET
PUT PARAM BITS BACK
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CZUDIO QUESTIONS

54 022340
022340
022342
022344

69 022474
71 022304

72 022320
74 022330

104443
000406
002214
000032

024354
1177177
000000
000020

013763
001007
022737
001403
042737
016337
032737
001010
032737
001404
032737
001432

104443
000404
002214
000130
024422
010000

104443
002214
000130
024453
000001

032737
001007

104443
002214

000130
024303

000403
032737

104443

024536
001000

002214
002214
025706
002214
002214
002214

002214

000001

000010

000001 002214

000002 002214

100074 :

14:
T4Q06:

T4Q07:

100104 :

10011¢:

100124

T4Q08 :
T4Q09:;

Flo

?:ANID T40P, TEMP,D, -1,0,16. .YES ; DATA PATTERN

AP CSGMAN
BR 100074
.WORD TEMP
.WORD T$COOE
.MORD  T4DP
.WORD -1
LMORD  TSLOLIM
LHORD  TOMILIM
MOV TEMP,D.PAT(R3)
BNE 14
[ 6., TeEMP
8EQ 14
8IC SANY . YS, ANYMOR
MOV O.PRI(RS), TEMP
8IT #0.RO, TEMP
BNE T4Q07
B8IT €0.W0,TEMP
B8EQ T4Q07
8IV #0.MC,TEMP
8EQ T

TRAP Cs

BR 100104
LMORD TEWP
.WORD  TSCODE
.WORD  T4€ECC
.WORD D.ECC
GMANIL T4DCA, TEMP,D.DCA, YES
TRAP CIGWN
BR 100114
MORD TEWwP
.WORD  T4CODE
.WORD T4DCA
.WORD D.DCA

817 #0.0CA,TEMNP

BNE T4Q08

GMANIL TAOCR,TEMP,D.DC, YES
TRAP CIGWN

BR 100124
.WORD TEMP
.WORD  T4CODE
LMORD  T4DCR
.WORD D.DC
BR T4Q09

8IS €0.0C,TEMNWP
GMANIL TARET,TEMP,D.RET,YES
TRAP CIGMAN
BR 100134
.WORD TEMW
.WORD  T4CODE
.WORD  T4RET
.WORD  D.RET

s IF NOT O, BRANCH

+ IS PAT 16 SELETED?

3 IF SO, BRANCH

s CLEAR BIT

sGET PARAM BITS AGAIN

1BYPASS NEXT 3 IF ONLY WRITING

1ENABLE ECC

1COMPARE ALL DATA

s CHECK ANSWER
;BRANCH IF YES
sRANDOMLY CHECK WRITES

180TH BITS GET SET
1ENABLE RETRIES

SEQ 0200
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CZUDIO QUESTIONS

7
76

97

005137

104443
000404
002214
000130
024335
000100

003137
013763

005037
032763
061403
003237

000422
032763
0031416
012737
005763
001410
003337
032763
001402
003337

012746
012746
010600
104417
062706

012746
012746
010600
104417
062706

012746
012746
010600
104417
062706

012746
012746
010600
104417
062706

012746
012746
010600
104417
062706

002214

002214
002214

002214

002214

000004
000112
002214

002214

0235247
000001

025306
000001

023342
000001

000001

025454
000001

002214

10013s:

100144 :

T4Q10:

TeQ11:

con TEMP

GMANIL TASEX,TEMP,D.SEQ,YES
TRAP CsGMAN

B8R 100144
.WMORD TEMP
WORD  T$CODE
LMORD  TASEKX
.MORD 0.SEQ

con TEMP

MOV TEMP,D.PRM(RS)

CLR TEMP

Gle

BIT €0.BE,D.PRM(R3)

LRI

33333
g

3
293
22¢
363
('

3333338

1ENABLE SEEKS

s COMPLIMENTED

1DETERMINE DEFAULT SELECTION
+IF D.BE SET - LOAD 1

1IF 0.CYL CLEAR - LOAD O

sIF D.BEC CONTAINS O - LOAD 4
+IF D.TR SET - LOAD 2

tLOAD 3

1+ ENTER AREA DESIRED:

o
'

ENTIRE DISK AREA

1+ 1 - BEGINVEND SETS

TRACKS & CYLINDERS

n
]

1+ 3 - GROUPS & CYLINOERS

SEQ 0201
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CZUDIO QUESTIONS

99 023004

100

023004
023010
023014

012746
012746
010600
104417
062706

104443
000406
002214

001006
0352763
005063
000434

0352763
005337
001403
042763
022663
001003
005763
001013
012763
010304
062704
012701
005024
003301
001375
032763
001460
016337

104443
000406
002214
000052

025523
000001

000004

000112

000112

002214

100154

T4Q12:

T4Q13:

T4Q14:

T4Q1S:

T4Q16:
T4Q17:

T4Q18:

T4Q19:

PRINTF

333

TRAP

3
is

i Y

oT40PT6 ]
oTA0PT6, - (SP)
.l . '(9)

SP,RO

COPNTF

o4,5P

T”".TEWQD. '1 .o...YES.

TOLOLIM
TOHILIM

TEMP

T4Q12
€0.8€+D.CYL,D.PRM(RS)
14019

TEMP

T4Q13
00.8€,D.PRM(R3)
14Q19
00.8€,0.PAM(RS)
€0.CYL ,D.PRM(RS)
T4Q16

€0 .8E,0.PAM(RS)
2, e

T4Q14

40.CVL ,0.PRM(RS)
0.8EC(R3)

14019

0.PRM(R3)
#0.CYL+D.TR,0.PRM(RS)
TENP

T4Q13
0. TR,D.PRM(RS)
(SP)+ ,0.PRM(R3)

14416
0.8EC(RS)
T4Q19
#1,0.8EC(R3)
R3,.R4

90 .8GN1 R4
#16. Rl
(R4),

R1

T4Q18
#0.8€,0.PRM(R3)

T4Q22

0.8EC(R3), TEWP

T4BE, TEMP.D, -1,1,4,YES
COGMAN

100164

TEMP

T4COOE

SEQ 0202

4 CYLINDERS ONLY

CHECK ANSMER

IF NOT O, SKIP
ELSE, CLEAR D.BE AND D.CYL
EXIT QUESTIONS

CHECK ANSMER
IF NOT 1, SKIP
CHECK D BE
BRANCH IF D.BE SET
SET B/E SET FLAG
CLEAR CYLINDER FLAG
GET B/E SETS
CLEAR B/E SET FLAG

IF NCT 4, SKIP
SET CYLINDER FLAG
CLEAR B/€E SET COUNY
GET CYLINDERS
IF 2003
SAVE D.PRM BITS
- §ET D.CYL AND I TR
CLEAR TRACK F_AG
CHECK OLD PARAMETER BITS
IF D.CYL OR D.TR CHANGED, SKIP
CHECK 8/€ SET COUNT
IF NOT O, GET CYLINDERS
LOAD 1 INTO B/€ SET COUNT
GET POINTER TO DRIVE TABLE
POINT TO 1ST B/E SET
GET COUNT OF WORDS TO CLEAR
CLEAR A WORD
DECREMENT WORD COUNTER
IF NOT DONE, LOOP
CHECK IF WE'RE USING B/E SETS
IF D.BE CLEAR, USE CYLINDERS
GET PREVIOUS B/E SET COUWNT
NUMBER OF B/E SETS?
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CZUDIO QUESTIONS

023266
023270
023272
023274
023276
023276
023304
023310

138
139
140
141

143

024600
177777
000001
000004

013763
013701
010304
062704
004737

104443
000406
002214
000132
024631
177777
000000
000011

004737
103763
004737

104443
000406
002214
000132
024645
177777
000000
000011

004737
103763
005301
001344
000377
032763
001373
005763
001326
010304
062704
032763
001434
011437

104443
000406
002214
000052

024657
1777717
000001
000007

100168:

002214 000112

002214

000114

013740 14Q20:
100174

014042

013740 TaQ21:
100204 :

014042

000400 000004 T4Q22:

000112

000112

000020 000004

002214

10021¢:

llo

.WORD  TA4BE

WORD -1

WORD TOLOLIM
TeHILIM

"oV TEMP ,0.8EC(R3)

oV TEMP ,R1

MOV R3,R4

ADO €0 .8GN1 ,Re

CALL 8LD28

GMANID T4BEG,TEMP,A,-1,0,9.,YES

TRAP COGMAN

B8R 100174

.WORD TEMWP

.WORD  T4CODE

.HORD  TABEG

WORD -1

.MORD  TSLOLIM

LWORD  THMILIM

CALL CNv2e

8Cs 74Q20

CALL 8L028

GMANID T4END,TEMP,A,-1,0,9.,.YES

TRAP CSGMAN

B8R 100204

.WORD TEMP

LHORD  T4CODE

.WORD T4END

LHORD -1

.WORD  TSLOLIM

LHORD  TOMILIM

CALL CNv2e

8Cs 74Q21

DEC R1

BNE 174Q20

B8R 14Q30

B8IT €0.CYL.D.PRM(R3)
4Q30

B8EQ T

TST D.BEC(R3)

B8EQ T4Q27

MOV R3,.R4

ADD €0.BEC.R4

BIT €0.TR,D.PRM(RS)
8EQ T4Q24

MOV (R4), TEMP
m T‘m.TE”.D.'lgl..’.YES
TRAP CSGMAN

BR 10021 ¢

. TEMP

T4CODE
TATRC

-1
TSLOLIM
TOHILIM

558888

SEQ 0203

SAVE NEW B/E SET COUNY
INIT LOOP COUNTER
GET POINTER TO STORAGE AREA

BUILY DEFAMAT VALUE
BEGI'Y BL OCK?

'
'
’
+ POINT TO START OF 1ST B/E SET
'
'

CHECK RESPONSE £ SAVE IN TABLE
BRANCH ON ERROR

BUILD DEFAMAT VALUE

END BLOCK?

CHECK RESPONSE £ SAVE IN TABLE
BRANCH ON ERROR
DECREMENT LOOP COUNT
IF NOT OONE, LOOP
ELSE, EXIT QUESTIONS
IF D.CYL CLEAR - ALL DONE

1IF 0.BEC CLEAR - GO RIGMT TO B/E CYLS

;L0OK AT D.TR.TO DETERMINE QUESTION

tNUMBER OF TRACKS
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CZUDIO QUESTIONS

163
164
165
166

167
168
169
170
171
172

173
174
175
176

177
178
179

181
182

163
185

023470
023474
023476

013714
012401
011437

104443
000406
002214

000052
024710
177777

000000
000377

013724
005301
001362
000433
011437

104443
000406
002214
000052
024716
177777
000001
000007

013714
012401
011437

104443
000406
002214

000052
024747
177777

000000
000377

013724
003301
001362
016337
005137

104443
000404
002214
000130
024755
100000

005737
100412
005063

002214
002214

002214

002214

002214
002214

002214

000162
002214

002214
000154

002214

T4Q23:

100924 :

TAG2/ ;

100234 :

14Q25:

100244 :

14Q26:

10025¢ :

MOV TEMP,(R4)
MOV (R4).,R1
MOV (Ra4),TEMP

1GET COUNT OF TRACKS

GMANID TATRAX,.TEMP,D,-1,0,255.,YES 1 TRACK
TRAP CSGMAN

BR 100224

.MORD TEMP

.MORD  T$CODE

.WORD TATRAX

.WORD -1

LMORD  TSLOLIM

.WORD TSHILIM

MOV TEMP,(R4).

DEC R1

BNE T4Q23

BR T4Q26

MOV (R4),TEMP

GMANID TAGRC,TEMP.D,-1,1,7,YES NUMBER OF GROUPS
TRAP CSGMAN

B8R 100234

.WORD TEMP

.MORD  T4CODE

.WORD TAGRC

WORD -1

WORD  TSLOLIM

LMORD  TOMILIM

MOV TEMP,(R4)

MOV (R4).,R1 1GET COUNT OF GROUPS
MOV (R4), TEMP

m Tm.TE".D.'I.OoZSS. .YES :GR”
TRAP CSGMAN

B8R 100244

.WORD TEMP

.WORD T4CODE

.MORD TAGRP

.WORD -1

LMORD THLOLLY

LMORD  TeMT' T

MOV TEMP,(R4).

DEC R1

BNE T4Q25

MOV D.ECYL+2(R3),TEMP

con TEMP

GMANIL TACYL,TEMP,.BIT15,YES ;WISH TO LIMIT CYLINDERS

TRAP CSGMAN

B8R 100254
.MORD TEMP
.WORD  T4CODE
.WORD  TACYL
LWORD  BIT1S
T1ST TEMP

BMI T4Q27

CLR D.BCYL(R3)

SEQ 0204
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CUDIO QUESTIONS

SEQ 0205

186 023662 005063 000156 CLR D.BCYL+2(R3)
187 023666 005063 000160 CLR D.ECYL(R3)
188 023672 012763 177777 000162 MOV #-1,D.ECYL+2(R3)
189 023700 000442 B8R T4Q30
190 023702 003763 000162 TaQ27: TST D.ECYL+2(R3)
191 023706 002002 BGE T4Q27A
192 023710 005063 000162 CLR D.ECYL+2(R3)
193 023714 010304 TAQ27A: OV R3.R4
194 023716 062704 000.54 ADD #0.8CYL.R4
195 023722 004737 013740 T4Q28: CALL BLD28
196 023726 GMANID TACYLB,TEMP,A,-1,0,9.,YES 1STARTING CYLINDER
023726 104443 TRAP CGMAN
023730 000406 B8R 100264
023732 002214 .WORD TEMP
023734 000152 .WORD  T4CODE
023736 023010 .WORD T4CvLB
023740 177777 WORD -1
023742 000000 LWORD  TOLOLIM
023744 000011 LWORD  TeMILIM
023746 100264 :
197 023746 004737 014042 CALL CnNv2e
196 023752 103763 8CS T4Q28
199 023754 004737 013740 TaQ29: CALL BLD28
200 023760 GMANID TACYLE,TEMP,A,-1,0.9.,YES tENDING CYLINDER
023760 104443 TRAP CSGMAN
023762 000406 BR 100274
023764 002214 .WORD TEMP
023766 000152 .WORD  T4CODE
023770 025032 .WORD TACYLE
023772 1777117 WORD -1
023774 000000 LWORD  TSLOLIM
023776 000011 LWORD  TeMILIM
024000 100274 :
201 024000 004737 014042 CALL CNv2e
202 024004 103763 8CS T4Q29
203 024006 T4Q30: POP <R4 R2>
204 024012 000207 RETURN
g‘&? sNOW GET DATA PATTERN 16 IF SELECTED BY ANY DRIVE
i
223; ; INPUT R1 POINTS TO PATTERN 16 SIZE
209 024014 TAQUE2:
210 024014 032737 000001 025706 817 SANY . YS , ANYMOR : DO WE ASK THESE QUESTIONS?
211 024022 001436 B8EQ TAQU2E s IF NOT, EXIT
212 024024 011137 002214 MOV (R1),TEMP
213 024030 GMANID T4DFC,TEMP,D,-1,0,16.,YES: COUNT OF WORDS
024030 104443 TRAP CSGMAN
024032 000406 BR 100304
024034 002214 .WORD TEMP
024036 000052 .WORD  T4CODE
024040 025052 .WORD  T4DPC
024042 177777 HORD -1
024044 000000 LWORD  TOLOLIM
024046 000020 LWORD  TSMILIM
024050 100304 :
214 024050 013721 002214 MOV TEMP, (R1). i GET COUNT OF WORDS
215 024054 010104 MOV R1,.R4 + R4 HAS ADDRESS OF STORAGE




L1G

CZUDIAO UDASO-A/KDASO-Q DRIVE E MACRO VOS.0lb Sundey 07-Oct-84 20:58 Pege 151 8
CZUDIO QUESTIONS

216
217
218
219

220
221
222
223
224

024056
024062
024064
024070
024070
024072
024074
024076
024100
024102
024104
024106
024110
024110
024114
024116
024120

013701
001416
011437

104443
000406
002214
000032
023115
177777
000000
177777

013724
005301
001362
000207

002214
002214

002214

MOV TEMP,R1
8EQ TAQU2E + IF 0, NO DATA WORDS
TAPRMS: MOV (R4), TEMP
mxo TM.TE"?.O.'I..O.'I.YES lDATA umo
TRAP CIGMAN
BR 10031¢
JHMORD  TEMP
.WORD T4CODE
MORD  T4DPO
LMORD -1
MORD  THLOLIM
LMORD  TeMWILIM
100314
MOV TEMP,(R4).
DEC R1 $COUNT THE WORDS
BNE T4PRMS
T4QU2E: RETURN

SEQ 0206




Mlo
SEQ 0207
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CZUDIO QUESTIONS

OB NN W+

024122 116
024147 103
024220 102
024232 122

024244

024257 103
024313 122
024354 104
024422 105
024455 103
0243503 122
0243536 105
024555 122
024600 116
024631 102
024645 105
024657 116
024710 124
024716 116
024747 107
024755 114
025010 123
025032 105
025052 116
025115 104

025127 045

025247 045
025306 045
025342 045
0235405 (o]
0235454 045
025523 04S
023557 045
025621 045

025706 000C00

025710
025710
025710 104401

16

116
101
101
101
101
101
101
101

i
i UNFORMATTED QUESTIONS
:

T488: .ASCIZ\NUMBER OF BAD BLOCKS\

TADMN: .ASCIZ\CHANGE TESTING PARAMETERS FOR THIS DRIVE\
T48BI: .ASCIZ\BAD BLOCK\

TARO:  .ASCIZ\READ ONLY\

T4M0:  .ASCIZ\WRITE ONLY\

TAMCA: .ASCIZ".CHECK ALL WRITES 8Y READING:

TAMCR: .ASCIZ\RANDOMLY CHECK WRITES 8Y READING\
TADP:  .ASCIZ\DATA PATTERN - O FOR RANODOM SELECTION\
TAECC: .ASCIZ\ENABLE ECC DATA CORRECTION\

TADCA: .ASCIZ\COMPARE ALL DATA READ\

TADCR: .ASCIZ\RANDOMLY COMPARE DATA READ\

TARET: .ASCIZ\ENABLE RETRIES\

TASEX: .ASCIZ\RANDOM ACCESS MOOE\

TABE: .ASCIZ\NUMBER OF BEGIN/END SETS\

TABEG: .ASCIZ\BEGIN BLOCK\

TAEND: .ASCIZ\END BLOCK\

TATRC: .ASCIZ\NUMBER OF TRACKS TO TEST\

TATRAK: .ASCIZ\TRACK\

TAGRC: .ASCIZ\NUMBER OF GROUPS TO TEST\

TAGRP: .ASCIZ\GROUP\

TACYL: .ASCIZ\LIMIT THE CYLINDERS TESTED\

TACYLB: .ASCIZ\STARTING CYLINDER\

TACYLE: .ASCIZ\ENDING CYLINDER\

TADPC: .ASCIZ\NUMBER OF WOROS IN DATA PATTERN 16\
T4DPD: .ASCIZ\DATA WORO\

+ FORMATTED QUESTIONS
TAQHED: .ASCIZ\SNMATHE FOLLOWING QUESTIONS REFER TO UNIT #D2sA CONTROLLER AT s06#A DRIVE #D3

TA0PT1: .ASCIZ\MNSAENTER TEST AREA DESIRED:sN\

TA0PT2: .ASCIZ\SA O - ENTIRE DISK AREASN\

TAOPTS: .ASCIZ\s#A 1 - SPECIFIC BEGIN/END SETS#N\

TAOPTA: .ASCIZ\SA 2 - SPECIFIC TRACKS & CYLINDERS®N\

TAOPTS: .ASCIZ\s$A 3 - SPECIFIC GROUPS £ CYLINDERSHN\

TA0PT6: .ASCIZ\sA 4 - SPECIFIC CYLINDERS\

INP2BA: .ASCIZ\sALIMITS - LO= O, HI= 268435455#N\

INP288 : .es\gnam&m CHAR, TYPE DECIMAL NUMBER O TO 268435455#N\

ANYMOR: .WORD ; ANY MORE QUESTIONS
ANY.YS = BITO

ENDTST
L10032:

TRAP CSETST




Bl

CZUDIAO UDASO-A/KDASO-Q DRIVE € MACRO v0S.01b Sundey 07-Oct-84 20:58 Page 153

HARDWARE PARAMETER CODING SECTION

OOV YOV W~

025712
025712
025714

025714
14 025714
025714
025714

- e

000014

020000
025714

025714
025714
025716
025720
025722

025724
025724
025726
025730
025732
025734

025736
025736
025740
025742

40

41 025744
025744

025744

025776
026006

000031
025744
160000
177774

001052
025776
177777
000000
000377

002130
026006
020000

43 103
104

105

123
122
130

R8s

53

A%

.SBTTL MHARDWARE PARAMETER CODING SECTION

THE HARDWARE PARAMETER CODING SECTION CONTAINS MACROS

THAT ARE

USED B8Y THE SUPERVISOR TO BUILD P-TABLES. THE

MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE

INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES.

THE

MACROS ALLOM THE SUPERVISOR TO ESTABLISH COMMUNICATIONS

WITH TME OPERATOR.
BGNMRD
.MORD L10033-L$HARD/2
LSMARD: :
TABLE 1START A TABLE DEFINITION
ITEM H.UBA 2 <«CSR ADDRESS>
ITEM H.ORV 2 <DRIVE NUMBER>
ITEM H.PRM e <PROGRAM PARAMETERS>
&CYL == BIT13 i TEST CUSTOMER DATA AREA
¢ CSR ADDRESS OF CONTROLLER?
GPRMA  MSGUBA,M.UBA,0,160000,177774,YES
.MORD  T4CODE
.HORD  MSGUBA
LMORD  ToLOLIM
MORG TOMILIM
1 DRIVE #?
m m.".mv.o.'l'o- .255..YES
.WORD T$CODE
.MORD  MSGLOR
LMORD -}
.WORD TeLOLIM
LMORD  TeMILIM
- 1+ EXERCISE ON CUSTOMER DATA AREA?
GPRIL.  MSGCST, M. PRM MM .CYL, YES
.MORD T4CODE
.MORD MSGCST
LMORD WM. CYL
ENDHRD
.EVEN
L10033:
122 MSGUBA: .ASCIZ \CSR ADORESS OF CONTROLLER\
111 MSGLOR: .ASCIZ \DRIVE o\
105 MSGCST: .ASCIZ “EXERCISE ON CUSTOMER DATA AREA:
.EVEN

SEQ 0208
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SOF TWARE PARAMETER CODINC SECTION

s s
NEOVE YOS WA -~

41
42

47

026070
026070
026072
026074
226076
026100

026102
026102
026104
020106

026110
926110
026112
026114

000026

001000

002130
026124
000200

000052
026211
177777
000001
1777177

001032
026223
1777717
000000
177777

002130
026307
000400

002130
026345
040000

.SBTTL SOFTWARE PARAMETER CODING SECTION

.o

THE SOFTUARE PARAMETER CODING SECTION CONTAINS MACROS
THAT ARE USED BY THE SUPERVISOR 10 BUILD P-TABLES. THE
MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE
INTERPRETED B8Y THE SUPERVISOR AS DATA STRUCTURES, Tt
MACROS ALLOW THE SUPERVISOR TO ESTABLISM COMMUNICATIONS
WITH THE OPERATOR.

BGNSF T
.WORD L10034-L4$SOFT/2

LOSOFT::
TABLE : START A TABLE DEFINITION
ITEM SO.EL 2 <ERROR LIMIT>
ITEM SO. XL 2 <DATA TRANSFER LIMIT (MEGABITS)»
ITEM S0.817 2 <SINGLE BIT ANSWERS>
SM.MAN <+ BITO7 3 MANUAL INTERVENTION MODE
SM.SSF == BIT08 1 APPRESS SOFT ERRORS
SM.LOG == BIT09 : ERPCR LOG ENABLED

s INITIAL WRITE

SM. IW == BIT1A
END

+ ENTER MANUAL INTERVENTION MODE
t FOR SPECIAL DIAGNOSIS?'

S.MAN,SO.BIT,SM.MAN, YES

3 ERROR LIMIT?
s.u.w.&.o.‘l.l..'l. .'ES
T4CODE
SiEL
TSLOLIM
TOHILIM
s+ READ TRANSFER LIMIT IN MEGABYTES
3 - 0 FOR NO LIMIT?
s-n-.wcxl..oc'1.°-.‘1. .Yes
T4CODE

S. XL

-1
TOLOLIM
TOHILIM

S.SSF,S0.BIT,SM, SSF,YES
T4CODE

S.SSF
SM.SSF

S.IW,S0.81IT,SM.IW,YES
T4CODE

S.IW
SM. Iw

i SUPPRESS PRINTING SOFT ERRORS?

TR TR

iPRINT *ENABLE ERROR LOG?

(PRINT ‘DO INITIAL WRITE ON START?’

SEQ 0209
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SOF TWARE PARAMETER CODING SECTION

SEQ 0210

48 026116 GPRML S.L0G,S0.BIT,SM.LOG,YES
026116 002130 .MORD  T$CODE
026120 026377 WORD S.1L0G
026122 001000 .WORD  SM.LOG
55 026124 ENDSF T
.EVEN
026124 L10034:

56
o1 026124 105 116 124 S.MAN: .ASCIZ \ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS\

62 C26211 105 122 122 S.EL: .ASCIZ \ERROR LIMIT\
63 (26225 122 15 101 S.X.: .ASCIZ \READ TRANSFER LIMIT IN MEGABYTES - O FOR NO LIMIT:

64 026307 123 135 120 S.SSF: .ASCIZ \SUPPRESS PRINTING SOFT ERRORS\
65 026345 104 117 040 S.Iu: LASCIZ \DO INITIAL WRITE ON START\
36 026377 105 116 101 S5.L0G: 23&1‘2 \ENABLE ERROR LOG\

1 .

72
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SOF TWARE PARAMETER CODING SECTION

SEv 0211

1 '00
2 3 THIS IS WHERE THE DM PROGRAMS WILL BE LINKED
3 P -
4
s .OSABL AMA
& 000009 .PSECT DM, ABS t M PROGRAMS ARE LINKED HERE
7 000000 .PSECT END
8
9 goe
10 : THIS IS A PATCH AREA THAT SHOWLD BE INCLUDED IN ALL DIAGNOSTICS.
11 H THE SIZE IS ADJUSTED AS NEEDED.
12 i--
13
14 000000 SPATCH: :
12 000000 BLKW 16.
1
17 000040 LASTAD
.EVEN

000040 000056 .WORD TS$FREE

000042 000005 .WORD T$SIZE

000044 LSLAST::

18
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SOF TWARE PARAMETER CODING SECTION

[
OOV IOV E N -

o b ot o
8GN e

2B RRNIG

L1003S:

L10037:
.END

HARDCODED P-TABLES MAY BE PLACED HERE BY USING THE SETUP MACROS.
THIS SECTION IS OPTIONAL AND SHOULD BE REMOVED IF IT IS NOT BEING
USED. CHANGE THE POINTER MACRO ARGUMENT TO REFLECT THE REMOVAL.

THE P-TABLES ARE DELIMITED BY THE "BGNSETUP~ AND "“ENDSETUP" MACROS.

THE "BGNSETUP* MACRO HAS ONE ARGUMENT WHICH IS THE NUMBER OF
P-TABLE ENTRIES. EACH ENTRY IS OELIMITED BY THE ~BGNPTAB* AND
~“ENDPTAB” MACROS. NEITHER OF THESE MACROS REQUIRE AN ARGUMENT .

BGNSE TUP 1
BGNPTAB

MORD O

.MORD  L10037-./2-1

LMORD 172150 i CSR ADORESS

MORD O. i ORIVE NUMOER

LMORD O. 1 COSTUMER DATA AREA
ENDPTAB

ENDSETWP

SEQ 0212




CZUDTAO UDASO-A/XDASO-Q DRIVE €

Sysbol table
ADR = 000020 G
ALOCH 007332
ANYMOR 025706
ANY . YS= 000001
ARG .CT+= 000000
ASS = 000004
ASSEMB*= 000010
BAS 003654
BASLN 003655
BASL1 003573
BASL2 003611
BASLY 003637
BASNO 003533
BASNA 003552
BELL = 000007 G
BITO =« 000001 G
81700 = 000001 G
8IT01 = 000002 G
8ITO02 = 000004 G
81703 = 000010 G
8IT04 = 000020 G
8IT05 = 000040 G
8IT06 = 000100 G
8IT07 = 000200 G
8IT08 = 000400 G
8IT09 = 001000 G
8IT1 = 000002 G
8IT10 = 002000 G
8IT11 = 004000 G
BIT12 = 010000 G
8IT13 = 020000 G
8IT14 = 040000 G
8IT1S = 100000 G
8172 = 000004 G
8I73 = 000010 G
8IT4 = 000020 G
B8ITS = 000040 G
8IT6 = 000100 G
8IT7 = 000200 G
8IT8 = 000400 G
8IT9 = 001000 G
BLOOMD 014572
BLDCO 014640
BLDC1 014646
B8LD28 013740
B80E. = 000400 G
BRSAV 002254
CALR1 012656
CALR2 012704
CALRS 013002
CALR4 013016
CALRS 013072
CALR6é 013150
CALR7 013164
CALRS 013202
CALR9 013220
CF .ATN= 000200

CF .MSC-
CF.OTH-
CF.SHD-
CF . THS-
CF.376-
CLROFL

CLRBUF

CON.D
CON.H

29955959383
puaspgozz

(o)
-t
2
(7))
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000100

CIERMR-
COERRO -
COERSF -
CIERSO-
CIESCA-
CSESEG-
CIESUB-
COETST-
COEXIT-
CéGETB-
C4GETuU-
CIGMAN-
CIGPHR=
C4GPLO-

DER3

Shus3

OOOOO0OOOOOOOO
=4
REFS
P
S @0 00 0B 0N DOD

Ty

OIVIODE

0Iv10
OMFRST.
DMMAIN=

TR L

OU.QUE~

2g
94
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Symbol teble
ERROO3 006556 G GS$PRMD= 000002 ISAU = 000041 LSCLEA 021304 G L10011 006700
ERROOA 006574 G GS$PRM_ - 000000 IsAUTO= 000041 L¢CO 002032 G L10012 006706
ERROOS6 006606 G GSRADA= 000140 ISCLN = 000041 LSDEPO 002011 G L10013 006724
ERRO14 006620 G GSRADB= 000000 IOV = 000041 LSDESC 002420 G L10014 006736
ERRO30 006636 G GSRADD= 000040 ISHRD = 000041 LSDESP 002076 G L1001S 006750
ERRO31 006652 G GORADL = 000120 IS$INIT= 000041 LSDEVP 002060 G L10016 006764
ERROS2 006664 G GSRADO~ 000020 I¢M0D = 000041 LSDISP 002124 G L10017 007316
ERRO33 006702 G G$XFER« 000004 I6NSG = 000041 LeDLY 002116 G L10020 015154
ERRO3S 006710 G GSYES = 000010 ISPROT= 000040 LSDTP 002040 G L10021 015164
ERRO3S6 006726 G HCOMM 007356 IPTAB= 000041 LeDOTYP 002032 G L10022 013206
ERRUSS 006740 G HC.0F1= 000100 IPWR = 000041 LoDV 021312 G L10023 017762
ERROAO 006752 G HC.BF2+« 000206 ISAPT +» 000041 LeOuUT 002072 G L10025 021300
EvnL = 000004 G HC.BSZ= 000106 I¢SEG = 000041 LIOVTY 002374 G L10026 021302
EIEND = 002100 HC.CCT= 000012 IS$SETU= 000041 LSEF 002052 G L10027 021310
ESLOAD= 00003S HC.CEV= 000014 ISSFT = 000041 LSENVI 002044 G L10030 021316
FFREE 002156 G HC.CMD= 000010 ISSRY = 000041 LSERRT 002146 G L10031 021324
FHMEM 002162 HC .CPX= 000020 I¢SUB = 000041 LSETP 002102 G L10032 025710
FMEMS 002164 HC.ESZ= 000004 ISTST = 000041 LSEXPL 002046 G L10033 (025744
FMERR 007320 HC.INT= 000000 JOP = 000167 LOEXPS 002064 G L10034 026124
FRMTT 002541 HC.IS2= 000004 KW.BRL 002322 LSEXPS 002066 G L10035 OOOCOSOR 003
FSIZE 002160 G HC.MCT= 000006 Ku.CSR 002320 LINARD 025714 G L10037 OO000SER 003
FSAU = 000015 HC .MEV= 000014 Kd.EL 002330 LIMIME 002120 G D .CMP= 040000
FSAUTO= 000020 HC.MPK= 000020 K. M2 002326 LeHPCP 002016 G MD.CuB~= 000010
FSBGN = 000040 HC.1SG= 000004 KW.0UT= 000105 G LINPTP 002022 G MD.ERR+ 010000
FSCLEA= 000007 HC.PSZ= 000060 KM.VEC 002324 L 002130 G MD.EXP+ 100000
FIOU = 000016 HC.RSZ= 000002 KWill 015166 G LSICP 002104 G MD.FEU= 000001
FSEND = 000041 HMC.SIZ+= 000314 LBSIZ = 091060 LSINIT 017772 G MD.I'¥F = 000002
F $HARD= 000004 HM.CviL= 020000 G LBUFE 002372 LSLADP 002026 G MD.NXU= 000001
Ferd = 000013 HOE e 100000 G LBUFN 002370 LSLAST OOOO#4RG 003 MD.PRI= 000001
FSINIT= 000006 H.DRV = LOUFS 002366 LSLOAD 002100 G MD.RIP= 000001
Fs P = 000050 H.PRM = 000004 LOOM 010322 LOLUN 002074 G MD.SCr= 004000
F$MOD = 000000 H.UBA = 000000 LDNEXT 010354 LSMREV 002050 G MD.SCL= 002000
FeMSG = 000011 IBE = 010000 G LF = 00002 G LINAME 002000 G MD.SEC» 000100
F$PROT= 000021 ICONT = LOADB 014460 LIPRIO 002042 G MD.SEQ= 000020
FIPUR = 000017 IV s 000040 G LOADDM 014376 LSPROT 017764 G KD .SER= 000400
FIRPT = 000012 IER = 020000 G LOADER 014566 LPRT 002112 G MD.SPO= 000001
FISEG = 000003 IFLAGS 002200 G LOADEL 0143%6 LOREPP 002062 G MD.SSH= 000200
F$SOFT= 000005 INITBL 002346 LOADTX 014454 LSREV 002010 G MD.SWP+ 000004
FSSRY = 000010 INITUA 003246 LOE = 040000 G LORPT 016430 G MD.VOL= 000002
FSSUB = 000002 INITWB 003356 LOG = 000001 LISOFT 026050 G MD.WBN= 000100
FeSN = 000014 INITUC 002465 LOGCHX 021426 LISPC 002056 G MD.WBV= 000400
FSTEST= 000001 INITXX 021232 LOGM1 003042 LISPCP 002020 G MEMFIL 011174
GETCON 013360 INITL 020264 LoGM2 003074 LESPTP 002024 G MESSG 003403
GETCONT 013314 INIT2 020446 LOGHM3 003121 LESTA 002030 G MLORER 021244
GETONX 013320 INITS 020504 LOGOUT 021374 LeSW 002140 G MSCP =« 000000
GETCXX 013366 INITSY Lorv « 000010 G LSTEST 002114 G MSGCST 026006
GTORVT 013224 INITS 021050 LPNT 007630 LeTIML 002014 G MSGLDR 025776
GSONTO= 000200 INIT6 021216 LPNTB 007602 LOUNIT 002012 G MSGPKL 007104
GS$OELM= 000372 INP28BA 025557 LPNTF 007572 L10000 002136 MSGPKT 007060
GsDISP= 000003 INP288 025621 LPNTIS 007622 L10001 002146 MSGUBA 025744
GSEXCP= 000400 INTRCVY 002212 LPNTX 007612 L10002 006554 MXFERE 012114
GSHILI- 000002 IPADRS 002244 LSACP 002110 G L10003 006572 MXFERP 002672
GSLOLI= 000001 IREST = 000004 G LOAPT 002036 G L10004 006604 MXFERX 012112
GSNO = 000000 ISR » 000100 G LSAU 021320 G L1000S 006616 NCON 007304
GSOFFS= 000400 ISTRT = 000010 G LSAUT 002070 G L10006 006634 NCONF 007730
GSOFSI= 000376 ISTRTHe 000020 G LSAUTO 021302 G L10007 006650 NCONS 007706
G$PRMA- 000001 IXE = 004000 G LSCCP 002106 G L10010 006662 NOCLOC 003456
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SEQ 0
CZUDIAO UDASO-A/XDASO-Q DRIVE £ MACRO v05.01b Sundey 07-Oct-84 20:58 Peage 156-3 215
Symbol teble

NMAD 002340 PRIOA = 000200 G RESPCT 0104% SA.MCYe 000017 SVCSUB= 000000
WMI 015146 G PRIOS = 000240 G RESPDM 010374 SA.MP » 000100 SVCTAG* 000000
OP.ABO= 000001 PRIO6 = 000300 G RG.7LG= 040000 SA.MSE« 000007 SYCTST« 000000
0P ACC* 000020 PRIOT = 000340 G RG.OWN= 100000 SA.MSGe 003400 SILSYM= 010000
0P .AVAs 000100 PS 007546 RNTIM 002347 SA.MS1= 000400 S.EL 026211
OP.AVL* 000010 PTIPE 002342 RNTIME 016236 SA.NV = 002000 S.IM 026345
0P .CCD= 000021 PX 007522 RNTIMX 016416 SA.NVE~ 000400 S.LOG 026377
0P .C*P= 000040 P.BONT= 000014 ANTIML 002572 SA.PRG= 000001 S.MAN 026124
OP .DUP= 000101 P.BUFF» 000020 RNTIMZ2 C02600 SA.Q8 = 001000 S.SSF 026307
OP .ELP= 000003 P.CHVR= 000023 RPTCT 016524 SA.5M = 000040 S.XL 026225
OP .END= 000200 P.CMSTe 000020 RPTCTN 017152 SA.STE= 000200 TEP 002214
OP .ERS= 000022 P.CNTF= 000016 RPTOT 016564 SA.STP= 100000 TEST4 » ssesss GX
OP .ESP= 000002 P.CNTI» 000024 RPTDTN 017146 SA.S1 = 004000 TINDEX= 000006
OP.FLU= 000023 P.CPSP= 000042 RPTMD2 017527 SA.S2 = 010000 TINIT  01G234
OP.GCS= 000002 P.CRF = 000000 RPTMD3 017551 SA.S3 = 020000 TNAMES 010200
OP.GSS= 000001 P.CSVR= 000022 RPTMSD 017460 SA.S54 = 040000 TNOM 002202
OP.GUS= 000003 P.CTMO= 000020 RPTMSG 017206 SA.TSTe 000000 TOOMER 021262
0P .MRD= 000030 P.CYLS* 000050 RPTMSH 0172642 SA.VCE= 000177 TSTTAB 002174
0P ."R= 000031 P.DEXT= 000014 RPTMSA 017631 SA.VEC= 000177 TTYOUT 002344
OP.OM.= 000011 P.DFLG= 000017 RPTMSS 017702 SA.\RP= 040000 T$ARGC= 000001
OP.RD = 000041 P.OMOT= 000024 RPTXX 017166 SEKERE 011752 T4CODE= 002130
OP.RLC= 000103 P.DPRGe 000020 RSPORP 010604 SETO0 015222 TSERAN= 000003
OP.RPL= 000024 P.DTMO= 000024 RSPDSP 011126 SETO1 015230 TSEXCP= 000000
OP.RSD= 000005 P.ELGF= 000034 RSPERR 010670 SET02 015236 TSFLAG® 000040
OP.SCC= 000004 P.FBBK= 000034 RSPIN 010622 SETTO 015210 TSFREE= 0000S6R 003
OP .SEX= 000007 P.FLGS* 000011 RSPMMR 010642 SFPTBL 002140 G TSGMAN= 000000
OP.SMC= 000102 P.GRPS= 000046 RSPNRP 010570 SM.IW = 040000 G TOHILI= 177777
OP.SSD= 000004 P.HSTI= 000020 RSPNTO 010534 SM.1.0G* 001000 G TSLAST= 000001
OP.SUCe 000012 P.HTMO= 000020 RSPNXT 010536 SM.HAN= 000200 G TSLOLI= 000000
OP.MR = 000042 P.LBN = 000034 RSPOU 010710 SM.SSFe 000400 G TSLSYM= 010000
OSTRE 007744 P.MEDI- 000034 RSPOUT 011024 SNDCMD 014664 TSLTNO= 000001
OSTRNG 097676 P.MLUN= 000014 RSPOU2 011072 SND.S1 002350 TONEST= 177777
O$APTS= 000000 P.MOD 000012 RSPOUS 011100 SND.S2 002354 TNSO = 000005
G$AU = 000000 P.OPCD= 000010 RSPPTW 010702 SND.S3 002360 TSPCNT= 000000
0$8GNR= 000001 P.OTRF= 000014 RSPPT2 010712 S0.BIT= 000004 T$PTAB= 010036
0$8GNS= 000001 P.OVRL= 000034 RSPPTS 010762 SO.EL = 000000 T$PTHVe 000001
0S0U = 000000 P.RBN = 000014 RSPRPT 010566 30.XL = 000002 T$PTNU= 000001
OS$CRRT= 000001 P.RBNS= 000056 RSPTM 010472 SSTEP4 002362 TSSAVLe 177777
O$GNSW~ 000001 P.RCTC= 000057 RSPTMO 010522 STIME 002334 T4SEGLs 177777
0$POIN= 000001 P.RCTS= 000054 RSP.CK 015736 ST.ABO= 000002 T$SIZE= 000005
0$SETU= 000001 P.RGID= 000034 RSP.S1 015710 ST.AOL= 000400 T4SUBN=
PATI6C 002256 P.RGOF= 000040 RSP.S2 015722 ST.AVL= 000004 T$TAGL= 177777
PATI6W 002260 P.SHST= 000042 RSP.S3 015742 ST.CMD= 000001 T$TAGN= 010040
P8 007476 P.SHUNe 000040 RUNDM 050300 ST.CMP= 000007 TSTEMP= 000005
PF 007452 P.STS = 000012 SA.BST= 000374 ST.CNT= 000012 V$TESTe 1
PNT = 001000 G P.TIME- SA.CMD- 034000 ST.DAT= 000010 T$TSTHe 177777
PNTERR 014232 P.TRKS= 000044 SA.CME= 000070 ST.DIA= 000037 T$TSTSe 000001
PNTNUM 013372 P.UADR= 000020 SA.CM1= 004000 ST.DRVe 000013 T$$AU = 010031
PNTNUS 013400 P.UNFLe 000016 SA.CNT= 000360 ST.HST= 000011 T$$AUT= 010026
PNTPKL 007016 P.UNITe 000004 SA.CTP= 003400 ST.MFE= 000005 T$$CLE= 010027
PNTPKT 006766 P.UNSZe 000044 SA.OI = 000400 ST.MSK= 000037 T$$DAT= 010037
PRI = 002000 G P.UNTI= 000024 SA.ERC* 003777 ST.OFL= 000003 T$$OU = 010030
PRINTC 007416 P.USEF= 000022 SA.ERR= 100000 ST.SUB= 000040 T$SHAR= 010933
PRIOO » 000000 G P.VRSNe 000014 SA.GO = 000001 ST.SUCe 000000 Tes$ = 010000
PRIOL = 000040 G P.VSERe 000050 SA.INE= 000200 ST.WPRe 000006 T8$INI= 010025
PRIO2 = 000100 G READOT 010276 SA.INT= 000200 SVCGBL= 000000 T4$MSG= 010017
PRIO3 « (00140 G RESET 016134 SA.LFC= 000002 SVCINS= 000000 T$$PC = 000001
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SEQ O
CZUDIAO UDASO-A/KDASO-Q DRIVE E MACRO V05.01b Sundsy 07-Oct-84 20:58 Page 156-4 216
Sysbol table
T$$PRO= 010024 T4DPD 025115 T4Q07 022444 TASEK 024555 XFCE 005725
TssPTA= 010036 TAECC 024422 TAQ08 022522 TASTRT 021464 XFRY 006471
[ T$sRPT= 010023 TAEND 024645 T4Q09 022530 TATRAX 024710 XMSG1 005777
T$$S0F= 010034 TAEXIT 021772 T4Q10 022620 TATRC 024657 XMSG2 006033
T$8SRV= 010022 TAGRC 024716 T4Q11 022664 TAWAIT 021756 XPKT1 006100
T$8SW = 010001 TAGRP 024747 74Q12 023062 TAWARN 003150 XPKT2 006405
T$$TES= 010032 T40PT1 025247 T4Q13 023116 TAWCA 024257 XSA 0064 34
T} 021326 6 TA0PT2 025306 T4Q14 023150 TAWCR 024313 XIALWA= 000000
7488 024122 TA0PTS 025342 T4Q1S 023176 T4W0 024244 X¢FALS* 000040
TABBI 024220 T40PT4A 025405 74Q16 023212 UAM = 000200 G X$QFFS= 000400
T48E 024600 T40PTS 025454 T4Q17 023220 UCNT 002210 X$TRUE= 000020
TABEG 024631 T40PT6 025523 T4Q18 023232 UF .CMR= 000001 X1A 003666
TACON 021446 TA0PT7 002462 T4Q19 023240 UF .CMi= 000002 X14 004336
T4CYL 024755 T4PRM1 021530 T4Q20 023316 UF . INA= 040000 X2 003751
T4CYLB 025010 TAPRIM2 021542 74021 023350 UF .RPL = 100000 X2A 003666
T4CYLE 025032 TAPRM3 021576 T4Q22 023410 UF . SCH= 004000 X3 004020
TADCA 024455 T4PRM 021602 T4Q23 023476 UF .SCLe= 002000 X3A 003666
TADCR 024503 TAPRIS 024064 74024 023534 UF .WBN= 000100 X311 004737
TODEF 021634 TAQMED 025127 T4Q2S 023566 UF . WPH= 020000 X32 005061
TADEFA 021640 TAQES 022000 74Q26 023622 UF .WPS+= 001000 X3S 005172
TADEFB 021652 TAQUE2 024014 TAQ27 023702 UF.576= 000004 x36 005252
TADEFC 021676 TAQURE 024120 TAQ27A 023714 URNING 002206 X8 005377
TADEFD 021704 14001 022104 T4Q28 0237e2 URUN 002204 x4 004106
TADEF: 021710 T4G02 022142 TAQ29 023754 utToT1 012130 x40 005603
TADEFK 021624 74003 022240 74030 024006 UTOT1A 012162 %6 004251
TADMN OPA147 T4Q04 022316 TARET 024536 UTOT2 012166 X8A 003666
T40P 024354 T4Q05 022324 T4R0 024232 WAITMS 014774 $PATCH  000000RG 003
TADPC 025052 T4Q06 022414 TARUN 021720

. ABS. 026420 000 (RW,I.GW,ABS,0VR)

000000 001 (RW.I,LC.,REL,CON)
oM 000200 002 (RW,I.LCL,ABS,CON)
END 000056 003 (RW,I,LCL,REL,CON)
Errors detected: O

sss Agsembler statistics

Work file resds: 732

Work file writes: 625

Size of work file: 28769 Words ( 113 Pages)
Size of core pool: 14336 Words ( 56 P )
Operating system: RT-11 (Under RTEM-11

Elepeed time: 00:04:51.00
ZUDIAQ, ZWIAO/C-SVCMR M.8,ZUDIAO0.00C,CZUDHO , MAC
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Crose reference table (CREF v05.01)

$PATCH
RDR

ASS

155-14¢
91-8¢
102-30¢
151-33
151-32¢
101-16
101-38
101-123
101-148
101-1%9
101-172
102-236
117-53¢
120-68
120-81¢
140-34¢
150-23
2-260
100-19
101-3}1
115-27
13¢ -125
144-31
154-60
87-153
100-81¢
100-78¢
100-79¢
100-80¢
100-83¢
100-69¢
100-76¢
91-11
91-8¢
91-8
91-8
91-8
91-8
91-8
91-8
91-8
91-8
91-8
91-8
91-8¢
91-8¢
91-8¢
91-8¢
91-8¢
91-8¢
91-8¢
128-25
91-8¢
91-8¢
91-8¢
91-8¢

116-66
151-39
151-34
101-16¢
101 -38¢
101-127
101-148¢
101-159¢
101-172
114-40
118-26
120-68¢
120-81¢
141-13
150-28
87-202
100-27
101-130
116-62
137-92
149-3
136-21

120-68
120-81
120-68
120-81

152-45

143-161
151-210
151-59«
101-16¢
101-38¢
101-127¢
101-148¢
101-159¢
101-172
114-40
118-26
120-68¢
120-81¢
141-13
150-23¢
88-10
100-43
101-135
116-86
138-39
149-420

120-68

120-81

99-22

98-31
151-182
99-23
99-24
99-25

143-237
152-45¢
15i-210
101-20
101-101
101-137
101-148¢
101-139¢
101-172¢
114-40
118-26
120-68¢
140-25
141-13¢
150-77
88-11
100-31
102-267
125-37
138-50
153-15

120-68

104-28

143-302

152-44¢
101-20
101-101
101-137
101-148¢
101-159¢
101-172¢
114-40

114-25

101-20¢
101-101¢
101-137¢
101-135
101-159¢
101-172¢
114-40¢
118-26¢
120-81
140-25¢
141-21

89-19
100-75
103-18
129-26
140-38
153-28

120-81

114-26

101-20¢
101-101¢
101-137¢
101-135¢
101-139¢
101-172¢
114-40¢
118-26¢
120-81
140-25¢
141-21¢

90-12
100-89
103-28
129-95
141-20
153-36

114-38

101-24
101-105
101-141
101 139
101-159¢
101-172¢
114-40¢
118-26¢
120-81
140-29
143-132

92-66
100-97
103-33
133-43
141-96
153-44

115-25

101-24¢
101-103¢
101-141¢
101-1%9

101-159%¢
101-172¢
114-40¢
118-26¢

120-81
140-29

143-132¢

98-36
100-105
105-1353
134-37
143-183
153-49

115-36

101-28
101-109
101-148
101-139
101-172
101-172¢
114-42
120-68
120-81
140-29¢
143-311

99-40
100-137
107-71
136-31
143-242
154-14

116-43

101-28¢

101-109¢

101-148
101-15y

101-172
101-172¢
114-42¢
120-68
120-81
140-29¢
143-311¢

99-74
100-142
107-189
136-54
143-283
154-29

117-50

SEQ 0217

101-38
101-118
101-148
101-159
101-172
102-156
117-53
120-68
120-81¢
140-34
150-16

99-99
100-155
112-5
136-70
143-304
154-34

117-54

101-38
101-118+
101-148
101-159
101-172
102-1564
117-53

120-81¢
140-34
150-16¢

99-108
101-9
112-13
136-84
144-2
154-57

123-30
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Cross reference ieble (CREF Vv05.01)

BIT6
8177
8178

CensG
CS0PEN

CPNTF
COPNTS
COPNTX
C4QI0

C4ROBV

91-8¢
91-8¢6
91-8¢

87-153¢
87-153¢
101-186
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢

97-19
28-31
98-22
98-21
1351-25
130-28¢
130-32
105-134

143-208+
143-14
145-12
105-47

143-127
146-16

137-33
102-11

105-39

147-12
87-202

105-26

128-41
102-9

152-47
143-353

143-333
151-100
143-93

144-42

143-331
143-146
101-17

102-80
102-78
102-84
102-82

98-23
120-56

151-142

129-66
143-248

133-27

143-129

143-105
117-56

105-44

136-128

146-14

151-18
151-137
143-209

150-42
101-21

127-39
141-26

151-146

130-17¢
143-250+

137-17

143-337
128-26

105-94

136-134

150-118

151-26
151-143

101-25

127-43
141-36

151-195

138-30

144-21
150-117

105-112

143-103

151-33
151-147

101-29

143-320
141-59

151-199

150-114

144-30

121-25 129-91 133-35 133-48 136-122 137-3%

154-19 144-28

151-39 151-45 151-46 151-49 151-54 151-67
151-162 151-166 151-172 151-176 151-182 151-196

101-39 101-102 101-106 101-111 101-115 101-120

151-16 151-94 151-95 151-96 151-97 151-98
141-61 141-82

137-95

151-68
151-200

101-124

151-99

SEQ 0218

138-42

151-71
151-213

101-123

138-53

151-74
151-219

101-138
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teble (CREF v05.01)

Croes reference

CSREFG
CSRESE
CSREVI
CSRFLA
CSRPT

CSSEFG

CON.N1
CON.O

87-153¢
87-153%¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
a7-153¢
87-153¢
97-37¢
97-38¢
97-39¢
97-40¢
97-35¢
118-19«
97-36¢
97-340
97-33¢
97-430
97-456
97-41¢
97-420
97-304
97-31¢
97-32¢
102-254
102-2355
102-256
102-257
102-258
102-259
102-260
102-261
102-262
94-94¢
94-89¢
94 -90¢
94-10
94-5%¢
94 -92¢
132-23¢
105-118
129-23
136-67
99-98¢
136-81
134-32¢
127-15¢
102-181¢
102-182¢
102-186
102-194¢
102-202¢
102-218¢
102-219¢
102-210¢

143-46
87-133¢
87-202

114-35

141-207

143-351
129-20

115-19

104-24¢
129-83+
101-156

129-19
105-92
104-32
105-42
105-39

136-30¢
137-16¢
137-44«
137-51
143-254
151-27
102-297
102-184
102-188¢
102-298
102-299
102-301
102-221
102-300

1-3-52

116-40

137-30
121-16

105-13
129-84¢
102-54 +

131-14«
105-63
105-14S
133-30
137-28
104-26

120-57

132-17¢
137-55«
138-21¢
151-144
120-39

143-58

117-45

139-14
141-29

105-16
131-19e
105-12

131-15
141-86
133-15
138-33
143-215
105-15

137-36

143-65

143-140
143-77

105-18
133-18
130-18

143-84

133-33

128-17

138-22¢

143-267 143-314

105-70¢ 105-79
133-38+ 143-256
131-13

143-99 143-220

138-25 138-36

136-121+ 141-24

138-28

151-148 151-197 151-201

150-51

105-99

143-236

143-75s

SEQ 0219

150-84

105-130¢ 105-131 105-137+ 105-140+ 114-39s

143-256 143-323 150-63 150-96

143-110«

116-5S1e




N1

CZUDIAO UDASO-A/KDASAL -Q DRIVE E MATRO VO5.01b Sunday 07-Oct-84 20:58 Page S 4
Cross reference table (CREF v05.01)

CON.QU

OOOOOOQOOOOPOOOOOOOOOOOO'JOOOOOOOOOO
§

102-169¢
102-171
102-229¢
102-231
102-244¢
102-245¢
91-9
100-36#
97-18¢
97-16¢0
97-26¢#
97-24¢
97-214
97-27¢
97-14¢
97-154
97-19¢
99-15¢
99-164
98-39¢
98 -40¢
98-41¢
98-424
98-43¢
98 -44¢
728 -45¢4
98-46¢
98-47¢
98-48¢
98-49¢0
98-504

3

1
£S5
*®

$

'
~ =
N

£28

$8828888288
8

3

102-173
102-1744
102-302
102-236¢
102-303
102-247
101-175
102-73
104-28

105-18
105-16
105-79
105-13

129-17

141-22
143-170+
110-26
151-23

111-19

109-. 0"
109-1~
109-84
151-12

109-90
98-30
151-68
143-318
141-60
98-30
112-31s
143-293»

109-65+

102-296

102-71
143-75

129-83
105-70
105-99
105-70

143-74
143-260+
151-17

109-119
109-115
109-97

151-141

151-85
151-71
151-69
150-88

151-67

141-61
151-180

109-66=

102-219 120-32 120-40 120-70 120-83 141-15
143-110

131-19
105-130 114-39 116-51 118-19 133-18 133-38 134-33
123-%21 105-137 105-140 127-83

143-96 143-168+ 143-169+ 143-211 143-312 150-48 150-81 150-106
150-107
151-19+

151-185+ 151-186+¢ 151-194
109-129 151-81 151-103 151-107 151-109 151-112 151-134
109-107 151-88 151-116+ 151-125 151-127¢ 151-136 151-138s 151-155 151-158

151-103 151-110 151-115 151-119 151-153
151-73

151-187+ 151-188+ 151-190 151-192+

109-67+ 141-63 141-64 141-65 141-66

SEQ 0220




B2

CIUGIAO UDASO-A/XDASO-Q DRIVE E MACRC VOS.01b Sundey 07-Oct-84 20:38 Page S-S
Cross reference teble (CREF vC5.01)

117-42¢ 117-43 141-61

9-31 109-74

109-76 150-56 151-33  151-3Se

109-68 109-90 143-318 150-87 151-38 151-32+ 131-60
151-109¢ 151-110¢ 151-112¢ 151-115e¢ 151-118 151-119¢ 151-122¢ 151-123

J3e
$212
Sg5%

RET 98-210 98-30 131-74
RO 96-19¢ 151-39 1S1-40 131-61
SEEX 90-710 113-17¢ 141-39
SEQ 98-23¢ 1351-76
SERN 98-730 109-62¢ 109-63¢ 109-64¢ 141-46 141-47 141-48
SERR 96-700 112-3%¢ 141-61
98-760 115-29 143-158 143-209 143-293+ 143-296
96-740 112-32¢ 141-82
96-25¢ 151-91 1S51-119 131-122 1351-139
98-35¢ 114-23 114-40 115-23 117-48 117-53 118-24 118-26
143-320 130-34 131-16
-260 98-30 151-49 151-51 151-6S

'
N
~
L J

151-46 151-47

151-42 151-43 151-63

114-29¢ 114-33 141-39

114-30+ 115-28 115-29 141-39

109-69

143-268 130-89

90-17 102-304 105-32 129-71 133-22 130-5 154-19

130-27

87-133

141-30 141-73

123-S3 124-17¢ 126-13 140-20 140-22 140-24

£

3
KO

O00000O ©OUODOCCDOD OCO
is .

-

ee

Ba3°8° 274

)
o€
~

®*e

L

s885h223, 8288828
SEVLEE

28

101-179 101-180 103-24+ 118-31 118-32 120-12 120-13
107-29¢

108-19¢

109-37¢

109-88 109-111 109-123 109-136¢

110-23¢

110-31¢

111-160

111-240

112-264

105-174 113-140

114-19¢

105-176 115-18¢

105-177 116-264 117-31

105-178 117-30¢

103-179 118-19¢

105-160 119-14¢

98-84¢

105-110 103-183¢

98-15¢ 114-25 115-25 141-35 143-81 143-111 150-54

$
-
$

= g o
I3

§

5nnn

(XY JV)
Owr

| ol 4 ol
L35S
i3t}
W N e

T EEEEETEE LT EEER LR RRCRRREL
;
5

. 98-13¢
DTA8 99-140 143-154¢ 143-155¢ 143-266 143-296¢ 143-297+
OV.0FL 96-1010

DU.FTL 96-1040

151 -78¢
151-134

121-31

154 -50

129-64

151-81

151-8%

131-153 151-159

128-23

129-67

141-33

129-69

131-91

141-59

129-70

SEQ 0221

151-103¢ 1S1-107

143-81¢

143-111e¢




Ce

CZUDIAO UDASO-A/XDASO-Q DRIVE € "'ACRO v0S5.01b Sundey 07 Oct-84 20:58 Pege S &
Cross reference table (CREF v05.01)

SEQ 0222

96 -102¢

96-100¢

96-105¢ 105-106

9%-103¢

c3-17¢ 130-22

87 153¢

87-153¢ 87-.02

94 -80¢

94 -81¢

91-8¢ 143-58

94 -82¢

91-8¢

91-80 143-65

91-80 143-52

94-83¢

91-80 143 .46

102-230 102-264¢

102-233 102-254¢ 102-264

101-165¢ 126-40

101-15¢ 144-19

101-190 144-28

101-23¢ 102-9

101-27¢ 143-103

101-37¢ 136-122 136-128 136-134

ERRO30 101-1000 105-26

101-1040 105-44

101-108¢ 103-112

101-1130 105-94 129-91

101-117¢ 121-25

36 101-122¢ 133-35

101-126¢ 137-36

m,;-gu 1335-48 137-95 138.42 138-53

102-1351 102-158 102-280¢

102-160 102-296¢

100-42¢ 117-33

100-40¢ 102-1356 102-236

99-8¢

116-34 116-632

116-49 116-57 116-80 116-83¢

99-8¢

ERRTYP 99-80 128-31

ERRVEC 91-12 137-30 137-33 139-14

N 91-8¢

2L.Y 87-1530 148-9 148-14

FSAUTO 87-1530 1435-10 145-12

FSBGN  87-153¢ 101-15 101-19 101-23 101-27 101-37 101-100 101-104 101-108 101-113 101-117 101-122 101-126 101-136
101-165 134-11 134-32 134-50 141-10 142-9 143-44  143-353 145-10 146-8 146-14 147-8 148-9 150-3
130-118 132 47 153-11 154-12 1%6-13 156-14 1356-14 156-24 136-25

FICLEA 87-133¢ 146-8 146-16

FIDU 87-1330 147-8 147-12

FSEMD 87-153 87-153 87-153 87-153 87-153 87-153 87-133 87-153 87-1S8 87-133 87-133 87-153 87-153 87-133

87-133 87-1S3 87-153¢ 101-17 101-21 101-25 101-29 101-39 101-102 101-106 101-111 101-115 101-120 101-124

101-128 101-138 101-186 134-13 134-35 134-S4 141-93 141-107 143-353 144-42 145-12 146-14 146-16 147-10

lgg 148-12 148-14 150-3 150-3 150-3 150-118 152-47 152-47 153-41 154-55 156-13 156-14 156-24

156 -

gEeee
38Ra

9997593333337
223333232222 ?ggggaaasaaaﬁaasssi

i
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CZUDIAO UDASO-A/KDASO-C DRIVE € MACRO v0S.01b Sundey 07-Oct-84 20:58 Page S 7
Cross reference tsble (CREF v05.01)

F SHARD
Fsrad
FOIMIT
Fs ¥
F 10D
F $MSG

F $PROT
F PR
F IRPY

F $SEG
FISOF T
F $SRV
FISUB
FeSW

FSTEST

GETCONM

GETCXX
GTORVT

87-153¢
87-133¢
87-153¢
87-1330
87-153%¢0
87-153¢
101-106
101-186
87-153¢
87-153¢
87-133%¢0
87-133¢0
87-153¢
87-1330
87-153¢
87-153¢
87-153¢
99-10¢
99-12¢
99-13¢
102-9¢
100-35¢
99-110
87-153¢
87-133¢
87-133¢
87-133¢0
87-133¢
87-13%¢
87-153¢
87-153¢
131-76
158-27
87-153¢
131-76
133-27
87-133¢
87-133¢
151-213
87-153%¢
154-37
87-133¢
87-133¢
87-133¢0
87-133¢
154-37
87-153¢
87-153¢
87-153¢
151-100
153-33
122-17
102-181
122-160
122-30
109-60

153-11

89-12
143-44
141-93

101-15
101-108

142-9
141-10

154-12
134-11

90-11
150-3
102-30
103-21
103-22
102-3%2
102-70
102-31e

143-333
143-333
151-100
153-33
143-333
131-100
153-33
133-27
151-18
151-219
143-333
154 -44
151-26

151-18
143-333
154 -44
151-219

1351-18
151-137
153-38
122-19
102-218
122-28
122-32¢
110-24

153-41

89-23
144-42
141-93

101-17
101-111

142-15
141-107

154-33
134-13

90-21
152-47
102-34¢
143-344¢
143-345.
136-52

103-22¢

131-18
151-137
153-38
151-18
151-1%7
153-38

151-26
153-35
151-33
154-46
151-143

151-54
151-33
154-46
153-27

131-26
151-143
154-37
122-29¢
102-229

111-17

143-353

101-19
101-113

134-32

103-21+

107-31

131-26
151-143
154-37
131-26
151-143
154-37

151-54
154-39
151-39
154 -48
131-147

131-100

151-39
154-48

191-33
151-147
154-39

102-244

112-28

146-14

101-21
101-115

134-35

107-30

107-44

131-33
151-147
154-39
151-33
151-147
154-39

151-100
154-42
151-49
151-196

151-137
151-45

151-39
151-162
154 -42

122-14¢

113-15

147-10

101-23
101-117

134-50

107-42

136-50

131-39
131-162
154-42
151-39
131-162
154 -42

151-137
151-46
151-200

151-162
151-46

151-45
151-166
154 -44

123-16

114-21

147-10

101-25
101-120

134-54

107-46

143-147+

131-43%
151-166
154 -44
131-45
131-166
154 -44

151-143
151-49

151-166
151-49

151-46
131-172
154-46

117-37

148-12

101-27
101-122

137-21

143-345

151-46
131-172
134-46
151-46
151-172
154 -46

151-147
151-67

151-172
151-67

151-49
131-176
154 -48

118-22

148-12

101-29
101-124

143-146+

151-49
151-176
154-48
1351-49
151-176
154 -48

151-162
151-68

151-176
151-68

151-54
151-182

121-14¢

150-118

101-37
101-126

143-147

151-54
151-182

131-54
151-182
151-166
151-71

151-213
151-71

151-67
151-196

128-21

101-39

143-154

151-67
151-196

151-67
151-196
151-172
151-74

133-35
151-74

151-68
151-200

143-108

SEQ 0223

101-100 101-102
101-128 101-136 101-138

143-168 143-344

151-68
151-200

151-68
151-200
151-176
151-76

154-39
151-76

151-71
151-213

151-71
151-213

151-71

151-213
151-196
151-182

154 -42
151-182

151-74
151-219

101-104
101-165

151-74
151-219

151-74
151-219

151-200
153-38

153-38

151-76
153-27




EC

SEQ 0224

CZUDIAO UDASO-A/KDASO-Q DRIVE € MACRO v05.01b Sundey 07-Oct-84 20:58 Pege S-8
teble (CREF v05.01)

Croes reference

N.DRV 143-107
H.PRM 143-264

.BF2 93-69¢
.8SZ 93-S2¢
.CCT 93-60¢
.CEv 93-65¢
.00 93-39¢
.CPX  93-66¢
.ESZ 93-30¢
93-540
93-48¢
93-57¢
93-62¢
93-63¢
93-%6¢
93-51¢
93-49¢
93-710
HCOMM  102-51¢
HM.CYL 143-287
HOE 91-8¢
Isav 87-153¢
IsAUTO 87-1330
IsCLN 87-1730
Is0u 87-153¢
IRD 153-110
ISINIT 87-153¢
I¢M0D 87-153¢
IsMSG  87-153¢
101-106¢
101-186¢
ISPROT 87-153¢0
IsPTAB 87-153¢
IR 87-133¢
ISRPT  87-153¢
ISSEG 87-153¢
ISSETU 87-153¢
ISSFT 154-12¢
ISSRV  87-133¢
IssuB 67-133¢0

Aag

ARRARARARARARARAR:
3 LA

7
N

IsTST 87-133¢
IBE 91-8¢
ICONT  99-22¢
IV 91-8¢
IER 91-8¢
IFLAGS 99-20¢
INIT1 145-50

INIT 143-1354¢
INITS 143-168¢
INIT4 143-181¢
INITS 143-309¢
INIT6 143-310
INITEL 99-894
INITHA 100-484

143-271
153-21¢
153-14¢
93-69
93-71
93-69
131-17»
130-20
93-60
93-68
93-63
93-56
93-56
131-16+
93-63
93-66
93-%7
93-68
93-%59
102-51
129-25
143-309

148-9¢
145-10¢
146-8¢
147-8¢
153-41¢
143-44¢

101-15¢
101-108¢

142-9¢
156-14

141-10¢
130-3
136-13
154 -35¢0
134-11¢
150-3
150-3

143-62
114-36

109-70
143-%

143-332
137-45
143-311

143-281
153-38
133-27
105-117
101-157
93-71

93-62
101-143

93-65
101-145

93-39
130-21

93-62
153-240
148-140
145-12¢
146-14
147-12¢
143-353
101-17¢
101-111¢
156-14¢
141-107¢
156-13¢
134-13¢
150-3¢

150-11
116-41

143-49+
143-12%¢

143-335

153-19¢
153-38
153-27
105-104
105-120

102-59
102-58

102-56
102-57s
130-29

153-38

146-16¢
144-42¢
101-19¢
101-113¢
156-24
156-14

134-32¢
150-118

117-46
143-55s

143-3440

153-35 153-35 153-35
153-38
153-27

105-108¢ 105-109 105-135
116-72  116-76 132-20 132-22 150-20

129-67¢ 129-68¢ 129-69¢ 129-70s 130-33s¢ 131-15¢ 132-19¢ 132-20¢

102-58 105-82 105-87 103-92 129-81
137-22

101-21¢ 101-23¢ 101-25¢ 101-27¢ 101-29¢ 101-37¢ 101-39¢ 101-1000 101-1C20 101-104¢
101-115¢ 101-1170 101-120¢ 101-122¢ 101-124¢ 101-126¢ 101-128¢ 101-1364 101-1384 101-1650

156-24¢
156-25 156-25¢

134-35¢ 134-500 134-34¢
152-47 152-47¢ 152-47¢

143-61¢ 143-62¢ 150-11 150-13s 150-38 150-102¢ 150-103«




Fe

CZUDIAG UDASO-A/KDASO-Q DRIVE E MACRO V05.01b Sundey 07-Oct-84 20:58 Page S-9
Cross reference

L $DESC
L S$DESP
LSDEW
Lo0ISP
LeOoLY
LsOTP
LSOTYP
Le0U
Leout
LoOVTY
L OEF
LOENVI
LOERRT
LOETP
LIEXPL
LIEXPA
LSEXPS
L $HARD
LSHIDE
L ¢HPCP
LPTP
LerMd
LSICP
LOINIT
LSLADP
LSLAST

100-49¢
100-26¢
143-118
127-39
127-43
99-316
99-35¢
99-23¢
91-8¢
99-240
99-25¢
91-8¢
87-153¢
99-66¢
99-65¢
99-69¢0
140-17
99-68¢
91-13
99-67¢
134 -50¢
87-202¢0
87-202¢
148-9¢
87-202¢
87-202
87-202¢
87-202
87-202¢
87-202¢
87-202
87-202¢
81-202¢
87-202
87-202¢
87-202¢
87-202¢
147-8¢
87-202¢
87-202
87-202¢
87-202¢
87-202
87-202¢
87-202¢0
87-202¢
87-202¢
87-202
87-202¢
87-202¢0
87-202¢
87-202
87-202¢0
87-202
87-202¢
87-202

table (CREF Vv05.01)

143-320

143-333

143-351¢

152-40¢

152-41¢
139-16 143-171 143-227 143-228
143-55 150-38
143-49 150-38
109-70 143-61 150-103
141-93 147-10 148-12
143-136¢
105-37 105-51 133-28 134-53
105-39 105-42 105-S3 105-S6
1640-18 143-125¢ 143-126+
155-16 140-19 143-138e
134-S3 139-24 143-141
143-137¢ 143-140
143-140
145-1C¢
146-8¢
100-20¢

88-11¢
100-13¢

99-8¢

153-11 153-11¢

107-55

89-12 89-12¢

143-440

155-17¢ 156-25

138-31
133-30

139-22
133-33

139-24¢
134-5S1e

140-14
134-52¢

143-131¢ 143-135¢ 143-141s
135-29 135-30 135-31

SEQ 0225

138-33

138-36




CZUDIAO UDASO-A/KDASO-Q DKIVE E MACRO v05.01b Sundey 07-Oct-84 20:58 Pege S 10

Croes reference table (CREF v05.01)

L $LOAD
L{.UN
LSMREV
L SNAME
L$PRIO
L$PRIT
L $PRY

L $REPP
L SREV

LSRPT

L$SOFT
L$SPC

L $SPCP
LS$SPTP
L$STA

L$SM

LSTESTY
LsTIL
LY
L 10000
110001
L 10002
110003
L 10004
L 10005
L 10006
L10007
L10010
L10011
L10012
L10013
L10014
L10015
L10016
110017
L 10020
110021
L 10022
L 10023
L10023
L 10026
L10027
L10030
L10031
L10032
L10033
L10034
110035
L10037

87-2020
87-2020
87-202¢
87-202¢
87-202¢
87-202
87-202¢
87-202¢
87-202¢
87-202
87-202
87-202¢
87-202¢
87-202¢
87-202¢
87-202
87-202¢
87-202¢0
87-202¢
89-12
90-11
101-17¢
101-21¢
101 -25¢
101-29¢
101-39¢
101-102¢
101-106¢
101-111¢
101-115¢
401-120¢
101-124¢
101-128¢
101-138¢
101-186¢
134-13¢
134-35¢
134-S4¢
141-93
143-353
145-12¢
146-14
147-10
148-12
150-118
153-11
154-12
156-14¢
156-14
99-116¢
99-11%¢
99-114¢
99-1130
104 -230
104-27
91-10

104-25¢

142-9¢

1€1-10¢
154-12

90-11

143-113
89-2%¢
90-21¢

141-107¢
144-42¢

146-16¢
147-126
148-14¢
152-47¢
153-41¢
154 -55¢

156-24¢
116-65
116-70s
116-68¢
103-19«
104-34
104-30

105-15e

154-12¢

90-11¢

143-156

116-69
116-73
116-71
116-63

104 -32¢

121-31e

143-299

116-72¢
116-67s

128-17«

116-73
150-14

116-81s
150-17s

Ge

1350-21

SEQ 0226
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CZUDIAO UDASO-A/KDASO-Q DRIVE E MACRO v05.01b Sundey 07-Oct-84 20:58 Page S 11
Croes reference table (CREF v05.01)

LOADB

L.OADOM
LOADEL
LOADER

.

§5CE98RREE3385333

3333333333333333383
ﬁ!ftifﬂ?ftifﬂft

B

129-65¢
104-29
129-82
129-24
129-64¢
91-8¢
93-15¢
150-15
100-440
100-45¢
100-46¢
150-18¢
91-8¢

28238

3
¥ 33134 344

:

129-15¢0
129-91¢
129-80

150-26¢
150-16
130-23
150-28
150-22

102-97
101-20
101-139
102-156
141-13
114-40

107-38
114-40
144-18¢

153-50¢
153-48¢
101-162
101-119
153-43¢
114-44¢
i14-42

114-32

101-184¢
102-138¢

102-135
143-132

129-92¢

118-26

101-155¢

114-34 114-37

140-25 140-29 140-34

101-38 101-101 101-105 101-109 101-118
120-68 120-81

143-311 150-16 150-23 150-28 150-77

118-26

114-43¢

SEQ 0227

101-123 101-127 101-137 101-141

101-148
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Cross reference table (CPEF V0S5.01)

0P . AVA

H

3589935988398899889589
LI TE EE T

g
13333333333323333333331
13

>22838
FEETPY

233388

3393

PvvUUTVTUOITT Y
(3]
AR3
O =n

3

99-72¢0
134-11¢
87-153¢
87-133¢
87-153¢
87-153¢
87-133¢
87-153¢
87-153¢
87-153¢
87-133¢
94 -20¢
9%-21¢
94 -39¢
94 -22¢0
94 -230

HIHEIT

2BEEITERETE

134-12¢

137-30
87-202
87-192¢
87-192¢
87-202
87-192¢
87-192¢
87-192
87-192¢

105-78
129-65

130-25
130-23

105-81

105-78

102-157
102-109
96-12¢

96 -604

96-7¢

137-29« 137-34 139-12¢
139-14

87-202

87-202

87-202

87-2G2

87-192¢ 87-192¢0 87-1920 87-1924 87-192¢ 87-202
87-202 155-17

105-81

105-133

105-1135

102-162¢
102-149¢ 102-161 118-36 120-14 120-95 120-107 120-119
129-68¢ 132-20s

105-92 131-15e

SEQ 0228
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Cross reference table (CREF v05.01)

SEQ 0229

P.OTMC 96-73¢
P.ELGF 95-28¢
P.FBBX 96-13¢
.FLGS 96-10¢
.GRPS 96-34¢
HSTI 95.27¢ 96-288 96-47¢
.HTMO 95-440
BN 95-
.MEDI - 96-49¢
MLUN - 96-45¢
.HOD -
.0PCD - 96-9¢ 105-82 130-33e
OTRF - 96-19¢

129-69¢ 129-70s

BeeoEEsesheshis

9-51¢
96-31¢ 96-50¢
105-87 19-81

129-67+ 132-19s
96-27¢ 96-464
96-8¢

96-48¢
96-59¢

108-20 150-69 130-72
150-72

102-96

102-78¢ 102-93

128-14¢ 150-19
102-195 102-203 102-211 123-15¢
120-31 123-17¢
101-148¢ 101-152

PNTPKT 101-114 101-141¢

vvvvvvpppvvvvvvvvvvvvvvvvvvvv

BH i

BRSSRIIRRARRRBLALISRRRBSSZIR R
.

s 133393 4 T

4
[~
1

PRI 91-8¢
PRIOO 91-8¢ 143-351
PRIOL 91-8¢
PRIO2 91-8¢
PRIO3 91-8¢
PRIOA 91-8¢
PRIOS 91-8¢
PRIO6 91-8¢

PRIO7 87-202 91-8¢ 129-20 137-30 139-14 143-140
PRINTC i%-gs iﬁ"{g‘ 102-172 102-182 102-219 102-245 120-32 120-40 120-70 120-83 123-59 123-67 140-28 140-33
PS 102-84¢ 102-102

PTYPE 99-80¢ 101-184s 102-75S 102-93+ 102-96s 102-99+ 102-102¢ 120-71s 120-84+«
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Cross referance table (CREF v05.01)

PX
READOY
RESEY
RESPCY
RESPOM
RG.FLG
RG . OMN
RNTIM
RNTIML
ANTIMZ
RNTIME
RNTIMX
RPTCY
RPTCTN
RPTDY
RPTDTN
RPTMDZ
RPTMD3
RPTIMSA
RPTMSS

101-184
103-24
103-17
105-12¢
105-10¢
93-8¢4
93-7¢
100-37¢
100-38¢
100-39¢
101-174
140-15
141-24¢
141-32
141-31¢
141-84¢
141-61
141-82
141-36
141-26
141-59
141-13
141-21
141-88
137-70
99-89
99-91
99-93
105-27
105-124
105-83
105-17
105-80
105-32
105-38
105-14
105-19
105-132
105-138
105-100
105-104¢
105-111
105-93
105-54
105-25
105-40
104-16¢
87-1534
101-128¢
147-12¢
151-39
151-49
151-711
151-100
151-162
151-176

102-82¢ 102-99 120-71
103-27¢

139-12¢ 143-145

105-65

105-66 150-31 150-110
131-16

131-16 131-17

140-25

140-29

140-34

114-41 118-27 120-69
140-36¢

141-89

141-86¢

141-85

141-100¢

141-101¢

141-102¢

141-103¢

141-99¢

141-95¢

141-97¢

141-91¢

137-79 137-90¢

137-68¢

137-75¢

137-84¢

105-45 105-70¢ 105-95
105-151¢ 105-183

105-88 105-94¢

105-78¢

105-82¢

105-S5 105-57 105-63¢
105-41 105-43 105-46¢
105-51¢ 105-72 105-147
105-100¢

105-140¢

105-141¢

105-130¢

105-115¢

105-99¢

105-58¢

105-31¢

105-44¢

150-108

89-23¢ 90-21¢ 101-17¢
101-1384 101-1864 134-13¢
148-14¢ 151-18 151-18
151-39 151-39 1351-3%
151-49¢ 151-34 131-34
151-71  151-71  1351-71¢
151-100¢ 151-137 1351-137
151-162 151-162 1351-162¢
151-176¢ 151-182 151-182

120-84

120-82

140-14¢ 141-14

105-113 105-12°

101-21¢
134-35¢
131-18
151-45
151-34
151-74
151-137
151-166
151-182

101-25¢ 101-29¢ 101-39¢ 101-102¢ 101-106¢ 101-i11¢ 101-115¢
134-S40 141-107¢ 143-333 143-333 143-333 143-333¢ 144-42¢
1S1-16¢ 151-26 151-26 151-26 151-26¢ 151-33 151-33
151-45  151-45 151-45¢ 151-46 151-46 151-46 151-46¢
151-54¢ 151-67 151-67 151-67 151-67¢ 151-68 151-68
151-74 151-74 151-74¢ 151-76 151-76 151-76_  151-76¢
151-137¢ 151-143 151-143 151-143 151-143¢ 151-147 1351-147
151-166 151-166 151-166¢ 151-172 151-172 151-172 1351-172¢
151-182¢ 151-196 151-196 151-196 151-196¢ 151-200 151-200

SEQ 0230

101-120¢ 101-124¢
145-12¢ 146-164
151-33 151-33¢
151-49 151-49
151-68 151-68¢
151-100 131-100
151-147 151-147¢
151-176 151-176
151-200 151-200¢
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Croes reference table (CREF v05.01)

151-213
S.EL 154-39
S.IW  154-46
S.LOG 154-48
S.MAN 154-37
S.SSF 154-44
S. XL 154-42
SA.8ST 92-86¢
SA.CM1 92-31¢
SA.O% 92-260
SA.O 92-56¢
SA.ONT 92-93¢
SA.CTP 92-59¢
SA.0I 92-39¢
SA.ERC 92-17¢
SA.ERR 92-7¢
SA.GO 92-84¢
SA.INE 92-76¢
SA.INT 92-244
SA.LFC 92-85¢
SA.MCY 92-92¢
SA.MP  92-40¢
SA.MS1 92-30¢
SA.MSEC 92-55¢
SA.MSG 92-25¢
SA.NV  92-37¢
SA.NVE 92-77¢
SA.PRG 92-48¢
SA.GB 92-38¢
SA.S1 92-11¢
SA.S2 92-10¢
SA.S3 92-9¢
SA.S4 92-8¢
SA.SM  92-41¢
SA.STE 92-58¢
SA.STP 92-28¢
SA . TST 92-694
SA.VCE 92-75¢
SA.VEC 92-23¢
SA.MRP 92-27¢
SEXERE 113-16
SETO0 135-18¢
SETO1 135-19
SET0R2 135-29¢

R
3
3
3

SFPTBL 90-11¢

Le

{51-213 151-213 151-2130 151-219 151-219 151-219 151-2196 152-470 153-416 154-55¢
®

154-65¢
154 -66¢
154-61¢
154-640
154-63¢

136-116
137-68

138-22
136-103

136-111
137-69

137-69
137-44
137-78
137-86
137-56
137-69

137-19
137-23

137-68

135-14¢
114-31
154-46
150-111
154-37
154-44
137-75
137-22+

131-13¢
116-53
154 -48

138-26
114-33

154 -25¢

137-84

150-26
154 -48

141-18
116-48

154-48

150-40
154-48

143-117 143-144
116-53 117-43 150-26

150-111 154-18¢ 154-37

150-40

154-37

150-111

154-37

154 -44

154 -44

SEQ (231

154 -44

154 -46




CZUDIAC UDASO-A/KDASO-Q DRIVE E MACRO V05.01b Sundey C7-0Oct-84 20:58 Pege S-16

Cross reference table (CREF v05.01)

SO.EL 117-43 154-15¢
SO.XL 114-31 114-33
SSTEPA 99-97¢ 136-83+

96 -89¢

ST.DJA 96-93¢

ST.ORV 96-92¢

ST.HST 96-90¢

ST.MFE 96-86¢

ST M. 96-794¢ 105-87

ST.OFL 96-84¢

ST.SUB 96-80¢

ST.SUC 96-81¢

ST.MPR  96-87¢

STIMNE 99-70¢ 105-53

SVCGBL 87-153¢ 87-162¢
87-202 87-202
87-202 87-202
87-202 87-202
87-202 87-202
87-202 87-202
87-202 87-202
87-202 87-202
87-202 87-202
90-11 90-11
101-13

! 4-117 101-117
4-11 134-11
142-9 143-44

1
SVCINS 87-153¢ 87 159¢

154-39

154-39

154-160 154-42

136-109

129-81

105-56
87-202

87-202
87-202

141-16
87-202
87-202
87-202
87-202
87-202
87-202
87-202
87-202
87-202
9-11

101-19

101-100

101-122

134-32

143-44

1353-11
87-202
87-202
87-202
87-202
87-202
87-202
87-202
89-12

101-21

101-115

102-9

102-78

102-80

102-82

105-26

105-44

103-112

117-56

127-39

127-43

154-39
154-42

143-115
87-202
87-202
87-202
87-202
87-202
87-202
87-202
87-202
88-11
90-11

101-19

101-104

101-122

134-32

143-10

154 -42

143-142
87-202
87-202
87-202
87-202
87-202
87-202
87-202
87-202
88-11
99-8

101-19

101-104

101-126

134-32

145-10

154-12
87-202
87-202
87-202
87-202
87-202
87-202
87-202
90-11

101-25

101-120

102-9

102-78

102-80

102-84

105-26

105-47

105-112

121-25

127-39

128-26

Me

87-202
87-202
87-202

87-202
87-202
87-202
87-202
87-202
87-202
87-202
87-202
89-12
99-8
101-23
101-108
101-126
134-50
146-8
154-12
87-202
87-202
87-202
87-202
87-202
87-202
87-202
100-13
101-29
101-124
102-9
102-78
102-82
102-84
105-26
105-59
105-112
121-25
127-39
128-41

87-202
87-202

127-43
129-20

87-202
87-202

87-202
87-202

114- 35
121-25
127-43
129-20

87-202
87-202
87-202
87-202
87-202
87-202
87-202
87-202
89-12
100-20
101-27
101-113
101-165
141-10
147-8
155-17¢
87-202
87-202
87-202
87-202
87-202
87-202
87-202
100-20
101-102
101-138
102-78
102-80
102-82
102-84
105-44
105-94
114-35
121-25
127-43
129-20

SEQ 0232

87-202
87-202
87-202
87-202
87-202
87-202
87-202
87-202
89-12
100-20
101-37
101-113
101-165
142-9
147-8

87-202
87-202
87-202
87-202
87-202
87-202
88-11
100-20
101-106
101-186
102-78
102-80
102-82
102-84
105-44
105-94
116-40
127-39
127-43
129-20

NNNNNNSN

ERRRINRXY

820033303
J




CZUDIAO0 UDASO-A/KDASO-Q DRIVE € MACRO VOS

Crces reference table (CREF V05.01)

129-20
133-27
133-48
136-122
136-134
137-30
137-36
138-42
138-53
141-26
141-36
141-39
141-61
141-61
141-82
143-52
143-63
143-103
143-129
143-140
143-320
143-331
143-333
144-19
144-28
147-10
150-43
151-16
151-18
151-26
151-26
151-39
151-45
151-46
151-49
151-54
151-67
151-68
151-711
151-76
151-94
151-95
151-97
151-98
151-99
151-100
151-137
151-143
151-147
151-162
151-166
1%1-172
151-172
151-176
151-182
151-196

129-20
133-27
133-48
136-122
136-134
137-30
137-36
138-42
138-53
141-26
141-36
141-59
141-61
141-61
141-82
143-52
143-65
143-103
143-129
143-140
143-320
143-331
143-333
144-19
144-28
147-10
150-43
151-16
151-18
151-26
151-26
151-39
131-45
151-46
151-49
151-54
151-67
151-68
151-11
151-76
151-94
151-95
151-97
151-98
151-99
151-100
151-157
151-143
151-147
151-162
151-166
151-172
151-172
151-176
151-182
151-196

129-20
133-35
133-48
136-122
136-134
137-30
137-36
138-42
139-14
141-26
141-36
141-59
141-61
141-82
141-93
143-32
143-67
143-103
143-130
143-146
143-320
143-332
143-337
144-19
144-30
147-10
150-114
151-16
151-18
151-26
151-33
151-39
151-45
151-46
151-49
151-34
151-67
151-68
151-74
151-76
151-94
151-95
151-97
151-98
151-100
151-100
151-137
151-143
151-147
151-162
151-166
151-172
151-176
151-176
151-196
151-196

129-20
133-35
133-48
136-122
136-134
137-30
137-36
138-42
139-14
141-26
141-36
141-59
141-61
141-82
141-93
143-52
143-67
143-103
143-130
143-146
143-320
143-332
143-337
144-19
144-30
147-190
150-114
151-16
151-18
151-26
151-33
151-39
151-45
151-46
151-49
151-54
151-67
151-68
151-74
151-76
151-94
151-95
151-97
151-98
151-100
151-100
151-137
151-143
151-147
151-1€2
151-166
151-172
151-176
151-176
151-196
151-196

.01b Sundey 07-Oct-84 20:58 Pege S-17

129-20
133-35
134-13
136-128
136-134
137-30
137-95
138-42
139-14
141-26
141-36
141-39
141-61
141-82
141-93
143-34
143-93
143-105
143-140
143-146
143-320
143-333
143-351
144-19
144-42
147-12
150-117
151-16
151-18
151-26
151-33
151-39
151-45
151-46
151-49
151-54
151-67
151-71
151-74
1351-76
151-94
151-96
151-97
1351-98
151-100
151-137
151-137
151-143
151-147
151-162
151-166
151-172
151-176
151-182
151-196
151-200

129-20
133-35
134-13
136-128
136-134
137-30
137-95
138-42
139-14
141-26
141-36
141-359
141-61
141-82
141-93
143-54
143-93
143-105
143-140
143-146
143-320
143-333
143-351
144-19
144-42
147-12
150-117
151-16
151-18
151-26
151-33
151-39
151-45
151-46
151-49
151-54
151-67
151-71
151-74
151-76
151-94
151-96
151-97
151-98
151-100
151-1%7
151-137
151-143
151-147
151-162
151-166
151-172
151-176
151-182
151-196
151-200

N2

129-91
133-35
134-35
136-128
137-17
137-33
137-95
138-42
139-14
141-26
141-59
141-59
141-61
141-82
141-107

129-91
133-35
134-35
136-128
137-17
137-33
137-95
138-42
139-14
141-26
141-39
141-39
141-61
141-82
141-107
143-38
143-93
143-127
143-140
143-209
143-320
143-333
143-351
144-21
143-12
148-12
150-118
151-16
151-18
151-26
151-33
151-39
151-45
151-46
151-34
151-54
151-68
131-71
151-74
151-76
151-94
1351-96
151-97
131-99
151-100
151-18%7
151-143
151-143
151-147
151-162
151-166
151-172
151-176
151-182
151-196
151-200

129-91
133-35
134-34
136-128
137-30
137-33
137-95
138-53
139-14
141-26
141-59
141-%9
141-61
141-82
143-46
143-58
143-95
143-127
143-140
143-209
143-320
143-333
143-333
144-28
146-14
148-12
150-118
151-16
151-18
151-26
151-33
131-39
151-45
151-49
151-54
151-67
151-68
131-71
151-74
151-76
151-95
151-96
151-97
151-99
151-100
151-137
151-143
151-147
151-147
151-162
151-166
151-172
151-176
151-182
151-196
151-200

129-91
133-48
136-122
136-128
137-30
137-36
137-95
138-53
139-14
141-36
141-39
141-59
141-61
141-82
143-46
143-60
143-103
143-128
143-140
143-210
143-320
143-333
143-333
144-28
146-14
148-14
151-16
151-16
151-18
151-26
151-33
151-39
151-46
151-49
151-54
151-67
151-68
151-71
151-74
151-76
151-93
151-96
151-98
151-99
151-100
151-137
151-143
151-147
151-162
151-162
151-166
151-172
151-176
151-182
151-196
151-200

129-91
133-48
136-122
136-128
137-30
137-36
137-95%
138-53
139-1¢
141-36
141-59
141-59
141-61
141-82
143-46
143-60
143-1C3
143-126
143-140
143-210
143-320
143-333
143-353
144-28
146-14
148-14
151-16
151-16
151-18
151-26
151-33
151-39
151-46
151-49
151-54
151-67
151-68
151-71
151-74
151-76
151-95
151-96
151-98
151-99
151-100
151-1%7
151-143
151-147
151-162
151-162
151-166
151-172
151-176
151-182
151-196
151-200

SEQ 0233
129-91  129-91
133-48 133-48
136-122 136-122
136-134 136-134
137-30 137-3
137-36 137-36
138-30 138-3
138-53  138-53
139-14 139-14
141-36 141-36
141-39 141-59
141-359 141-59
141-61 141-61
141-82 141-82
143-48 143-48
143-65  143-65
143-103 143-103
143-129 143-129
143-140 143-140
143-320 143-320
143-320 143-320
143-333 143-333
144-19 144-19
144-28 144-28
146-16 146-16
150-42 1350-42
151-16 151-16
151-18 151-18
151-18 151-18
151-26 151-26
151-33 151-33
151-45 1351-45
151-46 151-4C
151-49 151-49
151-54 1351-54
151-67 151-67
151-68 131-68
151-71  151-71
151-74 151-74
151-94 151-94
151-95 151-95
151-96 151-96
151-98 151-98
151-99 151-99
151-100 151-100
151-137 151-137
151-143 151-143
151-147 151-147
151-162 151-162
151-166 151-166
151-156 151-166
151-172 151-172
151-176 151-176
151-182 151-182
151-196 151-196
151-200 151-200




CZUDIAO UDASO-A/XDASO-Q DRIVE € MACRO VOS5

Cross reference tadle (CREF v05.01)

SVCSUB
SVCTAG

SVYCTST
TSSAU

TssAUT
T$SOLE
TS SDAT
T80V

TSSHAR
Toor0Md

TS$S$INI
T44MSG

Te8PC

T$$PRO
TSPTA
TS SRPT
T44SOF
TSRV
T44SM

TSSTES
T$ARGC

T4CODE

151 -200
131-213
131-219
133-27
133-33
154 -37
154-39
154 -44
134 -48
87-133¢
87-153¢
101-23
101-106
101-128
134-34
145-12
131-26
131-49
151-711
151-143
151-176
151-213
156-14
87-153¢
148-9¢
143-10¢
146-8¢
156-14
147-8¢
153-11
89-12
143-440
101-13%¢
101-1068¢
156-13¢
142-9¢
156-13¢
141-10¢
154-12
134-11¢
90-11
150-3¢
87-202
87-202¢
102-82
127-43¢0
141-39
141-610
143-320
151-94
151-98¢
143-333
151-26
151-39¢
151-49
151-67

131-200
131-213
131-219
133-27
153-33
154-37
154-39
154-44
154-48
87-161¢
87-163¢
101-23
101-111
101-126
134-54
146-16
151-26
131-49
131-74
151-143
151-176
151-219
136-14
87-160¢
148-12
145-12
146-14
136-140
147-10
133-1.0
89-12¢
143-353
101-17
101-111
156-23

156-14
141-93
154 -12¢
154-183
90-11¢
150-118
87-202
87-202¢
102-82
141-26
141-59¢
141-61¢
143-320¢
151-94
151-99
143-333
131-260
151-39¢
131-49
151-67¢

131-200
131-213
151-219
153-27
133-33
154-37
154 -42
154 -44
154-35

89-23
101-23
101-111
101-138
134-54
146-16
151-33
151-49
151-74
151-147
151-176
151-219
156-24
150-3
148-14

146-16
130-24
147-12
153-41
89-23
144-42
101-19¢
101-113¢

156-14¢
141-107
154-35
134-32¢
90-21
132-47
87-202
87-202¢
102-82¢
141-26
141-59¢
141-61¢
143-3204
151-94¢
151-99
143-333
131-26¢
151-43
151-49
151-67¢

131-200
131-213
131-219
133-27
153-33
134-37
154-42
154 -44
154-33

8*-23
101-29
101-111
101-138
141-107
146-16
151-33
151-54
151-74
151-147
151-182
151-219
136-24
150-3

101-21
101-113

134-33

87-202
102-78
102-82¢
141-260
141-39¢
141-82
143-320¢
151-93
131-99¢
143-33%¢
151-26¢
151-43
131-49¢
151-67¢

131-200
131-213
131-219
153-27
153-38
154-37

101-23¢
101-117¢

134-50¢

87-202
102-78
102-84
141-3¢
141-39¢
141-82
143-320¢
151-93

143-333¢
151-33
151-435
131-49¢
151-68

131-200
131-218%
131-219
133-27
133-38
154-37
154-42
154-46
135-17

90-21
101-29

101-23
101-120

154-34

87-202
102-78
102-64
141-36
141-59¢
141-82
151-16
131-93¢

143-333¢
131-33
131-43¢
131-49¢
151-68

B3
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131-213
131-213
131-219
133-27
133-38
154-39
134-42
154-46
15%-17

90-21
101-39
101-113
101-106
143-333
147-12
151-39
151-67
131-76
151-162
131-196
152-47

101-27¢
101-122¢

131-213
131-213
131-219
133-27
133-38
154-39
134-42
154-46
15%8-17

90-21
101-39
101-120
101-106
143-333
148-14
151-39
131-67
151-100
131-162
151-196
153-41

101-29
101-124

87-202
102-78¢
102-84¢
141-39
141-5%9¢
141-82¢
151-16
151-96

131-18
131-33¢
151-45¢
131-34
151-68¢

131-213
131-219
131-219
133-33
153-38
154-39
154-42
154-46
133-17

101-17
101-39

101-37¢
101-126¢

87-202
102-80
102-64¢
141-39
141-61
141-82¢
131-16
151-96¢

151-18
131-33¢
151-46
131-54
151-68¢

131-213
131-219
151-219
133-33
133-38
134-39
154 -42
134-46
135-17

101-17
101-102
101-120
154-13
144-42
148-14
151-43
151-68
151-100
151-166
131-200
153-41

101-39
101-128

87-202
162-80
127-39
141-39
141-61
141-82¢
151-16
151-97

151-18¢
151-33¢
151-46

151-S4¢
151-68¢

131-213
131-219
132-47
133-38
133-41
154-39
134-42
134-48
136-14

101-1./
101-10¢
101-124
13418

101 -100¢
101-1360

87-202
102-80
127-39
141-39
141-61
143-320
151-16¢
151-97

151-18¢
191-39
151-46
151-S4¢
1%1-711

131-213
131-219
132-47
133-33
133-41
154-39
154-42
134-48
136-14

101-21
101-102
101-124
154-33
144-42
131-18
131-46
151-68
131-137
151-172
151-200
154-35

101-102
101-138

87-202¢

102-80¢
127-39%¢
141-39

141-61

143-320
151-16¢
151-97¢

131-18¢
131-39
131-460
151-34¢
151-71

SEQ 0234
151-213 151-213
191-219 151-219
193-11 1%3-11
133-33 153-3s
154-12 1%4-12
154-39 1%4-%9
134-44 154-44
154-48 154-48
1%6-14 156-14
101-21 101-21
101-106 101-106
101-124 101-128
134-3% 134-3%
145-12 14S5-12
151-18 181-2¢
151-46 151-46
1%1-711 151-71
151-1837 181-14Z2
151-172 181-172
151-213 131-213
154-55 156-14
101-104¢ 101-106
101-1650 101-186

87-202¢ 87-202¢
102-80¢ 102-82
127-43 127-43
141-%59 141-%59
141-61 141-619
143-320 143-320
151-160¢ 1S1-16¢
151-96 151-98
151-26 151-26
151-39 151-39
151-460 151-46¢
1851-67 151-67
151-711 151-710
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T $ERRN
TSEXCP
TSFLAG
T4FREE
TSGMAN
TonILX

TSLAST
TSLOLI

i8LSYM

TSLTNOD
TONEST

T$NSO

TSPONT
TsPTAB

151-710
131-100
151-143
131-162¢
151-176
151-196
151-213¢
133-335
154-37
134-42¢
154-48
87-1353¢
129-910
137-95¢
151-18
151-162
151-219
141-93
148-12
153-17
87-1353¢
151-143¢
131-196¢
151-18
1351-162
151-219
87-133¢
151-18
151-162
131-219
87-133
101-124
153-41
135-17¢
87-133¢
90-21¢
101-21¢
101-290
101-102¢
101-111¢
101-120¢
101-1264
101-1086¢
134 -35¢
141-107¢
144 -42¢0
146-164
148-14¢
153-41¢
89-12¢
101-100¢
101-136¢
143-44¢
154-120
156-13¢
156-14

131-710
131-100
151-143¢
131-162¢
151-176
151-196¢
131-213¢
153-33
134-37¢
134-42¢
154 -48
102-9
133-33
138-42
131-1%¢
131-1620
151-219¢
141-93¢
148-12¢
156-23¢
151-18¢0
151-147
131-200
151-18¢0
131-162¢
151-219¢
155-17¢
151-18¢
151-162¢
151-219¢
87-133¢
101-126
154-355

89-12
101-1S
101-23
101-37
101-104
101-113
101-122
101-13%6
134-1
134-%0
142-9
145-10
147-8
1%50-3
154-12

89-23
101-102
101-138
144 -42
154-35
1%6-14
156-140

131-74
151-100
151-1430
131-166
131-176
151-196¢
131-219
153-35
134-37¢
154-44
154-48
102-9
133-33¢
138-42¢
151-26
151-166
133-27
141-93¢
148-12¢

151-18¢
151-147¢
131-200¢
151-26
151-166
153-27
156-13
151-26

90-11¢
101-104¢
101-163¢0
1453-10¢

156-14

131-74
151-100¢
151-143¢
131-166
131-176¢
131-196¢
131-219
153-33¢
134-37¢
134-44
134-480
103-26
133-48
138-33
131-26¢
151-166¢
153-27¢
143-333
150-118

151-26
151-147¢
131-200¢
151-26¢
151-166¢
153-27¢

151-26¢
131-166¢
133-27¢
90-21
101-186

89-12¢
101-13¢
101-2%¢
101-37¢
101-104¢
101-113¢
101-122¢
101-136¢
134-11¢
134 -50¢
142-9¢
143-10¢
147-8¢0
1350-3¢
154-12¢
90-21
101-106
101-186
145-12

i56-140

151-74
131-100¢
151-147
131-166
1351-176¢
131-200
151-219
153-33¢
134-39
134-44
1354-48¢
105-26#
133-48¢
138-33¢
131-54
151-172
133-33
143-383
150-118

131-260
151-162¢
151-21%¢
131-34
131-172
133-%3

131-34
131-172
133-33%
101-17
134-13

89-23
101-17
101-23
101-39
101-106
101-115
101-124
101-138
134-13
134-54
142-13
143-12
147-12
152-47
154-33
101-13¢
101-108¢
134-110
146-80

151-740
131-100¢
131-147
131-166¢
131-176¢
131-200
131-219¢
133-33¢
134-39
154 -440
134-48¢
103-44
136-12¢2
143-103
131-540
131-172¢0
153-33¢
143-353¢
150-118¢

151-260
151-162¢
131-213¢
131-340
131-172¢
133-335¢

131-540
151-172¢
133-35¢
101-21
i34-33

89-23
101-17
101-23
101-39
101-106
101-115
101-124
101-138
134-13
134-34
142-13
143-12
147-12
132-47
134-33
101-17
101-111
134-13
146-16

131-740
151-137
131-147
131-166¢
151-182
131 -200
151-219¢
153-38
134-39
15¢ 440

105-440
136-122¢
143-103¢
151-100
131-176
154-39
143-333¢
150-118¢

131-54¢
151-166¢
131-219¢
151-100
131-176
154-39

131-100
131-176
154-39
101-2%
134-34

89-23
101-17
101-23
101-39
101-106
101-113
101-124
101-138
154-13
134-54
142-13
143-12
147-12
152-47
154-33
101-19¢
101-113¢
134-32¢
147-8¢

131-740
131-137
131-147¢
131-166¢
151-182

154-.44¢

105-94
136-126
144-19
131-1000
131-176¢
154-39
146-14

131-54¢
131-166¢
131-219¢
131-1000
131-1764
154 -390

151-100¢
151-176¢
134-39¢
101-29
141-107

89-23%¢
101-17¢
101-23¢
101-39¢
101-106¢
101-11%6
101-1240
101-138¢
134-13¢
134 -S540
142-13¢
143-12¢
147-120
132-47¢
154-33¢
101-21

101-113
134-35

147-12

151-76
151-137
151-147¢
151-172
151-182
151 -200¢
183-27
153-38
154-39¢
154-46

103-94¢
136-120¢
144-19
131-137
151-196
134-42
146-14

131-100¢
131-172¢

151-1%7
131-196
154-42

151-13%7
131-196
134-42
101-39
144-42

9-11
101-19
101-27
101-100
101-108
101-117
101-126
101-16S
134-32

141-10
143-44
146-8
148-9
133-11

101-23¢
101-117¢
134-50¢0
148-9¢

151-76
151-137¢
151-147¢
151-172
151-102¢
131 -200¢
153.27
153-38¢
154-39¢
154 -46

103-112
136-134
144-28
131-137¢
151-196¢
134 -420
146-140

131 -100¢
151-172¢

151-137¢
151-196¢
154-42¢0

151-137¢
*1-1960
- "“2.
I\o - 102
145-12

90-11
101-19
101-27
101-100
101-106
101-117
101-12¢6
101-165
134-32
141-10
143-44
146-8
148-9
153-11

101-23
101-120
134-54
148-14

131-76
151-137¢0
131-162
131-172
131-182¢0
151-213
133-27
133-38¢
154 -42
154 -46

105-112¢
136-134¢
144 - 280
151 -143
151 -200

146-140

131-137¢
151-1760

151-143
131 -200

151-143
151 -200

101-106
146-16

90-11¢
101-19¢
101-27¢
101-100¢
101-108¢
101-117¢
101-126¢
101-163¢
134-320
141-10¢
143-440
146-8¢
148-9¢
153-11¢

101-27¢
101-122¢
141-10¢
150-3¢

151-76¢
151-137¢
191-162
151-1720
151-182¢
191-213
153-27¢
153-38¢
154.42
154 -460

121-25
137-36

131-1434
131 -2000

147-10

131-137¢
151-176¢

131-143¢
131-2000

151-1430
131 -200¢

101-111
147-12

90-21
101-21
101-29
101-102
101-111
101-120
101-128
101-186
134-35
141-107
144-42
146-16
148-14
153-41

101-29
101-124
141-107
152-47

SEQ 0235

151-7¢¢
151-143
151-162
151-172¢
151-196
151-213
153-27¢
154-%37
134-42
154 -46¢

121-235¢0
137-3¢¢

131-147
151-213

147-10¢

131-143
151-196

151-147
151-213

151-147
131-213

101-113
148-14

90-21
101-21
101-29
101-102
101-111
101-120
101-128
101-186
134-33
141-107
144-42
146-16
148-14
153-41

101-37¢
101-126¢0
142-9¢
153-110

151-76¢

191-143

151-162¢
151-172¢
151-196
151-213¢
153-27¢
154-37

154-42¢
154 .460

129-91
137-95

151-147¢
191-213¢

147-10¢

151-1430
151-196¢

151-147¢
151-213¢

151-1470
151-213¢

101-120
152-47

90-21
101-21
101-29
101-102
101-111
101-120
101-128
101-186
134-33
141-107
144 -42
146-16
148-14
153-41

101-39
101-128
142-13
153-41
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TSPTMV
TIPTNU
T4SAVL
T$SEGL
TSSIZE
T$SUBN
TS TAGL
TS$TAGN

TSTEMP

TS$TEST
T$TSTH

T41STS

TACYLE
T40CA

87-202
87-153¢
87-153¢
87-133¢
155-17
87-133¢
£7-153¢
87-153¢
101-23
101-108
101-126¢
134-30
146-8
153-11¢
86-11
101-29
101-124
141-93
144-42
148-14
151-26¢
151-45
131-49
151-67¢
151-74
151-100
151-143¢
151-166
151-176
151-196¢
131-219
153-35
154-37
154 -42
154 -460
87-133¢
87-153¢
101-186
116-40
136-126
141-61
143-209
146-15
151-49
151-137
87-153¢
88-11
151-18
151-26
151-137
151-143
150-24
151-182
151-196
151 -200
151-68

156-25¢
156-14

156-25¢
150-3¢

89-12
101-23¢
101-108
101-136
134-30¢
146-8
154-12

68-11
101-29¢
101-124¢
141-93¢
144 -42¢
148-144
151-26¢
131-43
1351 -49¢
151-67¢
131-74
151-100¢
151-143¢
131-166
131-176¢
151-196¢
131 -219
133-33
1354-37
154 -42¢0
154 -46¢
150-3
101-17

102-9
117-43
136-134
141-82
143-320
147-12
151-34
151-143
150-3¢
130-3¢
152-3¢
132-7¢
1352-18¢
1352-19¢
130-27
152-25¢
132-26¢
152-27¢
152-14¢

156-14¢

89-12
101-27
101-108¢
101-136
141-10
146-8¢
154-12

68-11¢
101-39
101-126
141-107
145-12
150-118
151-33
151-43
131-49¢
131-68
131-74
131-100¢
151-147
131-166
131-176¢
131 -200
151-219
133-33
154-37
154-42¢0
134-48
150-3
101-21
102-11
117-36

137-17
141-107
143-331
148-14
151-67
151-147

150-29¢

156-25

89-12¢
101-27
101-113
101-136¢
141-10
147-8
154-12¢
68-110
101-39¢
101-126¢
141-107¢
143-12¢
150-118¢
151-33
151-439
131-49¢
151-68
151-740
151-100¢
151-147
131-166¢
1351-176¢
151-200
131-219¢
153-33¢
134-37¢
154 -42¢
134-48
130-3¢
101-25
102-78
121-23
137-30
143-46
143-333
150-42
151-68
151-162

156-25

90-11
101-27¢
101-113
101-165
141-10¢
147-8
156-13

89-23
101-102
101-138
142-13
146-14
151-18
131-33
151-43¢
151-54
151-68
131-74¢
151-137
151-147
131-166¢
131-182

1350-114
131-71
151-166

90-11
101-37
101-113¢
101-165
142-9
147-8¢
156-13

89-23¢
101-102¢
101-138¢
142-156
146-1450
131-18
131-33¢
151-43¢

151-172

90-11¢0
101-37
101-117
101-165¢
142-9
148-9
156-13¢

90-21
101-106
101-186
143-333
146-16
131-18
1351-33¢
151-46

1351-76
151-176

101-106
103-26
128-41
138-30
143-93
144-19
151-16
151-94
151-182

101-193
101-100
101-117¢
134-11
143-44
148-9¢
136-14
101-17
101-111
134-13
143-333
147-10
131-18¢
131-39
151-46
131-54¢
131-71
151-76
131-137¢
131-162
131-172
151-1682¢
131-213
133-27
153-38
134-39
154 -44¢
154-5S

101-111
105-44
129-20
138-42
143-103
144-21
151-18
151-95
151-196

101-13¢
101-100
101-122
134-11¢
143-44
150-3
136-14
101-17¢
101-111¢
134-134
143-333¢
147-100
151-18¢
151-39
iS1-460
151-54¢
151-11
131-76¢
151-137¢
151-162
151-172¢
151-182¢0
151-213
133-27
133-38¢
154 -390
154 -444
154 -55¢

101-115
105-47
129-91
158-33
143-105
144-28
151-26
151-96
151-200

101-19
101-100¢
101-122
134-32
143-440
150-3
156-14
101-21
101-1135
134-33
143-333¢
147-12
131-26
131-39
131-460
131-67
151-711
131-760
131-143
131-162
131-172¢
131-196
151-213
133-27
153-38¢
154 -39¢
154 -46

10) -120
105-39
133-27
139-14
143-127
144-30
131-33
151-97
151-213

101-19
101-104
101-122¢
134-32
143-10
150-3¢
136-14¢
101-21¢0
101-115¢
134-350
143-333%3¢
147-12¢
131-26
131-39¢
151-460
131-67
131-710
131-76¢
131-143
1351-162¢
131-172¢
151-196
151-213¢
133-27¢
153-38¢
154-39%¢
154-46

101-124
105-94
133-35
141-26
143-129
144 -42
151-39
151-98
151-219

SEG G/3e

101-19¢
101-104
101 -126
134 -32¢
143-10
133-11
156-140
101-23
101-120
134-54
143-333
148-12
131-26
151-39¢
1351-49
131-67
151-710
151-100
131-143
131-162¢
151-176
151-196
151-213¢0
153-27¢
153-41
154-42
154-46

101-128
103-112
133-48
141-36
143-140
145-12
151-45
151-99
152-47

101-23
101-104¢
101-126
134-50
143-10¢
153-11

101-25¢
101-120¢
134-54¢
143-353%¢
148-12¢
151-26¢
151-39¢
151-49
151-67¢
181-71¢
151-100
131-143¢
151-162¢
1851-176
151-1964
151-213¢
153-27¢
153-410
154-42
154 -460

101-138
114-35
136-122
141-39
143-146
146-14
151-46
151-100
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SEQ 0237

T&DCR 151-71  152-15¢

TADEF 150-41 150-81¢

TADEFA 150-82¢ 130-98

T4DEFB 150-83¢ 150-95

T4DEFC 150-91¢ 130-93

TADEFD 150-94¢

TADEFE 150-86 150-96¢

TADEFW 150-43 150-77¢

T40MN  151-33 152-6¢

T40P 151-54 132 .26

T4DPC 151-213 132-28¢

T4DPO 151-219 132-29¢

TRECC 151-67 152-13¢

TAEND 151-147 152-204

TAEXIT 150-112 1350-116¢

TAGRC 151-172 132-23¢

TAGRP 151-176 152-24¢

TA0PT1 151-94 1352-34¢

TA0PT2 151-95 152-35¢

TA0PTS 151-96 1352-36¢

T40PT4 151-97 152-37¢

TAOPTS 151-98 152-38¢

TA0PT6 151-99 152-392

T40PT7? 100-26¢ 151-100

TAMAML 150-49¢ 150-65

TaPRIMR 150-520 130-§2

TAPRIS 150-55 150-59 150-61¢
T4PRM4 130-53 130-634

TAPRIS 151-2180 151-222

T4@21 151-25¢ 151-28 151-30
74002 151-20 151-31¢

17403 151-41 151-44¢

74004 151-48 151-51¢

74005 1351-43 151-50 151-52¢
14006 151-61¢

74007 1351-62 151-64 151-67¢
74008 151-70 151-73¢

14009 13'-66 151-72 151-74¢
74010 1351-82 151-85¢

74011 151-84 151-86 151-89 151-92 151-94¢
14Q12 131-102 131-105¢

T4Q13 151-106 151-112¢

T4Q14 151-114 151-116¢

T4Q15 131-121 151-123¢

74016 151-111 151-124 151-127¢
174Q17 151-126¢

174018 151-131¢ 151-133

T4@19 151-104 151-108 151-117 151-126 151-134¢
T74Q20 151-1426 151-145 151-151
T4Q2) 131-1464 151-149

14Q22 131-135 151-153¢

17423 131-165¢ 151-169

T4Q24 151-160 151-171e

74Q25 1351-173¢ 151-179

T74Q26 151-170 15i-180¢

T74Q27 1S1-156 151-184 151-1900
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SEQ 0238

T4Q27A 151-191 151-193¢

T4Q26 151-193¢ 151-:98

14029 151-199¢ 151-202

T4Q30 151-36 151-152 1S51-154 151-189 151-203¢

TAQMED 151-16 152-33¢

TAQUR2E 151-211 151-217 151-223¢

TAQUE2 150-70 151-209¢

TAQUES 150-5¢ 151-15¢

TARET 151-74 152-16¢

TR0 151-39 132-8¢

TARUN 150-39 150-73  150-102¢

T4SEX 151-76 132-17¢

T4STRT 150-10 150-12 150-30 150-36¢

TATRAK 151-166 1352-220

T4TRC 151-162 132-21¢

TAMAIT 150-32 150-109 150-111¢ 150-115

TAWARN 100-47¢ 1350-77

TAMCA 151-46 1352-10¢

TAMCR 151-49 132-11¢

T4W0 151-45 1352-9¢

TENP 99-33¢ 126-20 127-18 141-39 141-59 141-67 143-333 143-334 144-18 144-27 151-17¢ 151-18 1351-19 151-24
151-26 151-38¢ 151-39 151-40 151-42¢ 151-45 151-46 151-47 151-49 151-Sle 151-52 151-S3¢ 1S1-54 151-35
151-S7 151-60¢ 151-61 151-63 151-65 151-67 151-68 151-69 151-71 151-73¢ 151-74 151-73¢ 151-76 151-77s
151-78 151-80¢ 151-83¢ 151-87¢ 151-90s 151-93¢ 151-100 151-101e 151-105¢ 151-113 151-120¢ 151-136¢ 151-137 151-138
151-139 1S1-143 151-147 151-161¢ 151-162 151-163 151-16Ss 151-166 151-167 151-171¢ 151-172 131-173 151-173¢ 1351-176

TESTa {3?57 151-180¢ 151-181¢ 151-182 151-183 151-196 151-200 151-212¢ 151-213 151-214 151-216 151-218+ 151-219 151-220

TINDEX 97-29¢ 97-30 97-30 97-30¢ 97-31 97-31 97-316 97-3%2 97-32 97-32¢ 97-33 97-33 97-33¢ 97-34
97-34 97-340 97-35 97-35 97-35¢ 97-36 97-36 97-36¢ 97-37 97-37 97-37¢ 97-38 97-38 97-38¢
97-39 97-39 97-39¢ 97-40 97-40 97-40¢ 97-41 97-41 97-410 97-42 97-42 97-420 97-43 97-43

97-430 97-45 96-33¢ 98-34 9-34 98-34¢ 98-35 98- 98-35¢ 98-37 98-37 98-37¢ 98- 96 -38
98-38¢ 98-39 98-39 98-39¢ 98-40 98-40 98-40¢ 98-41 98-41 98-41¢ 98-42 98-42 98-42¢ 93-43
98-43 96-43¢ 98-44 98-44 98-440 98-45 98-43 98-45¢ 98-46 98-46 98-466¢ 98-47 98-47 98-47¢
98-48 98-48 98-48¢ 98-49 28-49 98-49¢ 98-30 98-50 98-50¢ 98-31 98-31 98-S1¢ 98-52 98-
98-52¢ 98-53 98-53 98-53¢ 96-34 98-34 98-S40¢ 98-355 98-55 98-55¢ 98-56 98-56 98-56¢ 98-57
98-57 98-57¢ 98-358 98-38 968-58¢ 968-39 98-59 98-39¢ 98-60 98-60 98-60¢ 98-61 98-61 98-61¢
98-62 98-62 98-62¢ 96-63 98-63 98-63¢ 98-64 98-64 96-648 98-65 98-65 98-65¢ 98-66 98-66
98-66¢ 98-67 98-67 98-67¢ 96-68 98-68 98-68¢0 98-69 98-69 98-69¢ 98-70 98-70 98-70¢ 98 71
98-71 98-710 98-72 98-72 98-72¢ 98-73 9-73 98-73¢ 98-74 98-74 98-74¢ 98-75 98-75 98-754
98-78 153-13¢ 153-14 153-14 153-14¢ 153-19 153-19 153-19¢ 153-21 153-21 153-21¢ 154-13¢ 154-15 154-15

154-15¢ 154-16 154-16 154-164 154-18 154-18 154-18¢
TINIT 103-13¢ 130-37
TNAMES 101-172 102-266¢
TNUM 99-276 101-166 103-16¢ 141-13 143-148¢ 150-9
TOOMER 143-277 144-27¢
TSTTAB 99-17¢ 104-21 105-10 130-106+

wour 3:':}. 102-68¢ 102-78 102-80 102-82 102-84

UCNT 99-300 104-22+ 104-33+ 10S-11¢ 105-64¢ 150-47¢ 150-60e
UF.576 94-109¢

UF.CMR 94-100¢

UF.Cri 94-1010

UF.INA 94-103¢

UF.RPL 94-102¢

UF.SCH 94 1040

UF.SCL 94-105¢
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Cross raference teble (CREF v05.01)

UF _MBN 94-106¢

UF . WPH 94-107¢

UF . WPS  94-108¢

URNING 99-29¢ 104-17¢ 104-31¢ 104-38 105-71e 150-29
URVUN 99-280 104-16¢ 104-22 105-11
uTOT1 115-210 115-35
UTOT1A 115-24 115-34¢
uToT2 115-22 115-36¢
WAITMS 129-79 133-12¢
XSALWA B87-1536

XSFALS 87-153¢

X*OFFS 87-1534

X$TRUE 87-153¢

X4 100-100¢ 101-38
X1A 100-85¢

x2 100-92¢ 101-16
X2A 100-86# 101-16
X3 100-93¢ 101-20
Xx31 100-127¢ 101-105
x32 100-129¢ 101-109
X35 100-130¢ 101-118
X36 100-131¢ 101-123
X38 100-133¢ 101-127
X3A 100-87¢ 101-20
x4 100-94¢ 101-24
X40 100-143¢ 101-137
X6 100-96¢ :01-28
X8A 100-88¢

XFCE 100-1464 101-101
XFRU  100-1344 120-106
XMSGLT 100-147¢ 101-155
XMSG2 100-1484 101-159
XPKT1 100-149¢ 101-141
XPKXT2 100-152¢ 101-148
XSA 100-153¢ 120-118

SEQ 0239
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Croes reference tasble (CREF v05.01)

ASSUME
8COMPL
BERROR
BGNAU

BGNAUT
BGNCLN

ENDPRO
ENDPTA
ENDRPT
ENDSEG

87-40¢
1-15¢
1-19¢
1-23¢0
1-310
1-39¢
1-47¢0
1-350
1-660
1-770
1-830
1-96¢
101-136
1-1066
1-1140
-1440
-152¢0
-161¢
-182¢
-193¢

NN
232

:

1

(- ]
(el alal bl el el ol ol ol d el ol el ol ol ol ol ol ol el ol ol
Tr e [ I 2 DA RN DR
w w
§ 4 ﬂ.-ES
2 P v
[ L X X ]

Iy
3

5;:
dee

-
L ]
s
~
®

101-173
87-153¢
87-153¢
87-153¢
87-133¢
87-15%
87-153¢
87-1%%
87-1%4¢
87-153¢
87-153¢
87-153%¢

101-165
87-153¢
87-153¢
87-153¢
87-153¢
87-153%¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
97-48
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢
87-153¢

101-186
87-153¢
87-153¢
87-153¢
87-153¢

104-28
143-128

148-9
145-10
146-8
147-8
153-11
89-12
143-44

a01-15

142-9
156-14
141-10

156-13
154-12
134-11

90-11
150-3
143-48

105-47

143-127
137-33

100-20
100-13
88-11

102-11

105-39

98-78
148-14
143-12
146-16

147-12
153-41

89-23
144-42

101-17
142-15

156-24
141-107

114-25
143-130

101-19

134-32

143-54
133-27

143-129

143-105

117-56
153-25

101-21

115-25

101-23

134-50

143-60
137-17

143-337

128-26
154 -27

101-25

141-35

101-27

143-67
138-30

144-21
150-117

101-29

141-60

101-37

143-95
150-114

144-30

101-39

143-215

101-100

143-216 150-72

143-210 143-332 150-43

101-102 101-106 101-111

SEQ 0240

101-104 101-108 101-113 101-117 101-122 101-126

101-115S 101-120 101-124 101-128
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Croes reference table (CREF Vv05.01)

ENDSET

HEADER

IOSETU
IOSTAR
ITEM

KT11

LASTAD
MIBYTE
M$CHEC
MICNTO

M$COUN

MEDATA

87-153¢
87-133¢
87-153¢
87-153¢
87-133¢
87-153¢
87-153¢
87-153¢

87-153¢
87-153¢
87-153¢
87-153¢
87-1%3¢
87-133¢
87-133¢
87-153¢
87-133¢
87-153¢
87-153¢
87-133¢
87-133¢
151-213
87-133¢

87-133¢
87-133¢
87-153¢
97-30
98-34
98-49
98-63
153-19
87-153¢
87-133¢
87-133¢
87-133¢
87-133¢
151 -46¢
151-76¢
131-172¢
153-27¢
1354 -460
87-133¢
141 -26¢
141-82
151-93¢
87-153¢

156-25
154-53
134-13

90-21
152-47
91-8
105-26

1268-41
102-9

99-8
141-93

151-18
151-219
143-333
143-93
153-27
151-18
151-162
151-219
143-333
1351-68
154-48
87-202

97-31
98-33
98-50

153-21

155-17
87-202
141-93
143-333
151-49
151-100
151-176
153-33
154-48
102-78
141-36
141-82
151-96
87-202

134-35

105-44

136-128

143-353

151-26

151-33
143-209

151-18¢
151-162¢
151-219¢
143-333¢
151-68¢

134-54

105-94

136-134

146-14

151-54
151-39

151-26
151-166
153-33
151-33
151-71

105-112

143-103

147-10

151-100
151-45

151-26¢0
151-1664
154-39
151-33¢
151-71¢

97-34
98-39
98-53
98-67
154-18

87-202¢
143-333¢
131-18¢
131-54¢
131-137¢
151-182¢
153-38¢

102-80¢
141-39
143-320
151-97¢
87-202

121-25

144-19

148-12

151-137
151-46

151-34
131-172
154 -42
151-39
151-74

131-98
87-202

129-91

144-28

150-118

151-143
151-49

151-54¢
151-172¢

151-39¢
151-74¢

146-14¢
151-260
151-67¢
151-143¢
131-196¢
154-37¢

102-82¢
141-39
143-320¢
151-98¢
87-202

133-35

151-147
151-67

151-100
151-176

151-45
151-7¢

147-10
151-33
151-68
151-147
131-200
154-39

102-84
141-39
1351-16
151-99
87-202

133-48

151-162 151-166
151-68 151-71

151-100¢ 151-137
151-176¢ 151-196

151-45¢ 151-46
151-76¢ 151-182

97-38 97-39
98-43 98-44
98-57 98-58
98-71 98-72

147-10¢ 148-12
151-33¢ 131-39
151-68¢ 1351-71
151-1476 131-162
151-200¢ 151-213
154-39¢ 154-42

102-84¢ 127-39
141-59 141-39¢
151-16 151-16
151-99¢
87-202 87-202

136-122 137-36

SEQ 024)

137-95

151-172 151-176
151-74 151-76

151-1370 151-143
151-196¢ 131-200

151-46¢ 131-49
151-182¢ 153-38

97-40 97-41
98-45 98-46
98-59 98-60
98-73 98-74

148-12¢ 130-118
151-39¢ 151-45
151-710 131-74
151-162¢ 151-166
151-213¢ 131-219
154-42¢ 154-44

127-39¢ 127-43
141-61 141-61
151-16¢ 151-94

87-202 87-202

138 42

151-196
151-182

151-143¢
151 -200¢

151-49¢
154-37

97-42
98-47
98-61
98-75

150-118¢
151-45¢
151-74¢
151-166¢
151-219¢
154 -44¢

127-43¢
141-61
151-94¢

87-202
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Cross reference teble (CREF v05.01)
87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 47-202 87-202 87-202 R7-202 87-202 87-202
87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202¢ 87-202¢ 100-13
100-134 100-20 100-20¢
MSDECR 1-D29¢ 87-153¢ 89-23 89-23¢ 90-21 90-21¢ 101-17 101-17¢ 101-21 101-21¢ 101-25 101-25¢ 101-29 101-29¢
101-39 101-39¢ 101-102 101-102¢ 101-106 101-106¢ 101-111 101-111¢ 101-115 101-115¢ 101-120 101-120¢ 101-124 101-124¢
101-128 101-128¢ 101-138 101-138¢ 101-166 101-186¢ 134-13 134-130 134-35 134-35¢ 134-54 134-S4¢ 141-107 141-107¢
142-15 142-150 144-42 144-42¢ 145-12 145-120 146-16 146-164 147-12 147-120¢ 148-14 148-140 152-47 152-47¢
153-41 153-41¢ 154-8S 154-55¢ 156-14 156-14¢
MSDEFA 1-E70¢ 87-153¢ 143-333 143-333# 151-18 151-186 1351-26 151-260 151-33 131-33¢ 151-39 151-39¢ 15S1-45 151-45¢
151-46 151-46¢ 151-49 151-490¢ 151-54 151-540 151-67 151-67¢ 151-68 151-68¢ 151-71 1S1-71¢ 1S1-74 151-74¢
151-76 151-760 151-100 151-1004¢ 1S51-137 1%1-137¢ 151-143 151-143¢ 151-147 131-147¢ 151-162 151-162¢ 151-166 151-166¢
151-172 151-172¢ 151-176 151-176¢ 151-182 151-182¢ 151-196 151-196¢ 151-200 151-2004¢ 151-213 151-213¢ 151-219 151-219¢
153-27 153-27¢ 153-35 153-35¢ 153-38 153-380 154-37 154-37¢ 154-39 154-39¢ 154-42 154-42¢ 1%4-44 154-44¢
154-46 154-466 154-48 154-48¢
MSENDE 1-0740 87-153¢ 89-23¢ 90-21¢ 101-17¢ 101-21¢ 101-25¢ 101-29¢ 101-39¢ 101-102¢ 101-106¢ 101-111¢ 101-115¢ 101-120¢
ig%’if:’ ig}-gggo 101-1380 101-186¢ 134-130 134-35¢ 134-S54¢ 141-107¢ 144-420 145-120 146-160 147-12¢ 148-140 152-47¢
MIERRI 1-049¢ 87-153¢ 102-9 102-9¢ 105-26 105-260 105-44 105-44¢ 105-94 105-94¢ 105-112 105-112¢ 121-25 121-2%¢
129-91  129-91¢ 133-35 133-35¢ 133-48 133-48¢ 136-122 136-122¢ 136-128 136-128¢ 136-134 136-1340 137-36 137-364
137-95 137-95¢ 138-42 138-42¢ 138-53 138-5S34 143-103 143-103¢ 144-19 144-19¢ 144-28 144-280
MSESCA 1-DO6® 87-153¢
MSESCS 1-010¢ 87-153¢
MSEXCP 1-E01¢ @87-153¢ 151-18 151-18 151-18¢ 151-26 151-26 151-266 151-54 151-S4 151-54¢ 151-100 151-100 151-1000
151-137 1S1-137 151-137¢ 151-143 151-143 1S1-1430¢ 151-147 151-147 151-147¢ 1S1-162 1S51-162 151-162¢ 151-166 151-166
151-166¢ 151-172 151-172 151-172¢ 151-176 151-176 151-176¢ 151-196 151-196 151-196¢ 151-200 151-200 151-200¢ 151-213
{g&-iés ig&-séSO ig}-iéz 151-219 151-219¢ 153-27 153-27 153-27¢ 153-35 153-35 153-35¢ 154-39 154-39 154-39¢
MIEXIT 1-Di4¢ 87-153¢ 141-93¢ 143-353 143-353¢ 146-14 146-140 147-106 148-12¢ 150-118 150-118¢
MIEXSE 1-D22¢ 87-1530 141-93¢ 143-353¢ 146-140 147-104¢ 148-12¢ 150-118¢
MIEXTY 1-D18¢ 087-153¢ 141-93 141-930 143-353¢ 146-14¢ 147-10 147-100 148-12 148-120 150-118¢
MIGEN 1-0380 87-1530 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 §7-202
87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202
87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202 87-202¢ 87-202¢
87-2020 87-2020 87-2020 87-2020 87-202¢ 87-2020 87-2020¢ 87-2020¢ 87-202¢ 87-202¢ 87-2020¢ 87-202¢ 87-2020 87-202¢
87-2020 87-2020 87-2020 87-2020 087-2020 087-2020 087-2028 87-2020 87-202¢ 87-2020 87-2028 87-202¢ 87-202¢ 87-202¢
87-2020 87-2020 87-202¢ 87-202¢ 87-2020 087-202¢ 87-202¢ 87-202¢ 88-11 88-11¢ 89-12 89-12 89-12¢ 89-12¢
89-23 89-27% 90-11 90-11 90-11¢ 90-11¢ 90-21 90-21¢ 99-8 99-80 100-13 100-13¢ 100-20 100-20¢
101-15 101-15¢ 101-17 101-17¢ 101-19 101-19¢ 101-21 101-21¢ 101-23 101-23¢ 101-25 101-25¢ 101-27 101-27¢
101-29 101-29¢ 101-37 101-37¢ 101-39 101-39¢ 101-100 101-100¢ 101-102 101-102¢ 101-104 101-104¢ 101-106 101-106¢
101-108 101-108¢ 101-111 101-111¢ 101-113 101-113¢ 101-115 101-115¢ 101-117 101-117¢ 101-120 101-120¢ 101-122 101-122¢
101-124 101-124¢ 101-126 101-1269 101-128 101-128¢ 101-136 101-136¢ 101-138 101-138¢ 101-165 101-165¢ 101-186 101-186¢
134-11 134-110 134-13  134-13¢ 134-32 134-32¢0 134-35 134-35¢0 134-50 134-S0¢ 134-54 134-54¢ 141-10 141-10¢
141-107 141-107¢ 142-9 142-99¢ 143-44 143-440 143-333 143-3330 144-42 144-420 145-10 145-10¢ 145-12 145-12¢
146-8 146-8¢ 146-16 146-160 147-8 147-80 147-12 147-12¢ 148-9 148-90 148-14 148-140 150-3 150-3¢
151-18 151-18¢ 151-26 151-26¢ 151-33 151-334 151-39 151-39¢ 151-45 151-45¢ 151-46 151-460 151-49 151-49¢
151-S4 151-54¢ 151-67 151-67¢ 151-68 151-68¢ 151-71 151-71¢ 1S1-74 151-740¢ 151-76 151-76¢ 151-100 151-1000
151-137 151-1370 151-143 151-143¢ 151-147 151-147¢ 151-162 151-162¢ 151-166 1S1-166# 151-172 151-172¢ 151-176 151-176¢
151-182 151-182¢ 151-196 151-196¢ 151-200 151-2000 1S1-213 1S51-213¢ 151-219 151-219¢ 152-47 152-47¢ 153-11 153-11¢
153-41 153-41¢ 154-12 154-120 154-55 154-585¢ 15S-17 155-17¢ 156-14 156-140¢ 156-24 156-24¢
MIGENB 1-C380 87-153¢ 143-333 143-333¢ 151-18 151-18¢ 151-26 151-260¢ 151-33 151-33¢ 151-39 151-39¢ 151-45 151-45¢
151-46 151-46¢ 151-49 151-49¢ 151-S4 151-S40 151-67 151-67¢ 151-68 151-68¢ 151-71 151-71¢ 151-74 151-74¢
151-76 151-76¢ 151-100 151-1000 151-137 1S1-137¢ 151-143 151-1430 151-147 151-147¢ 151-162 151-1620 151-166 151-166¢
151-172 151-1720 151-176 151-1760 151 182 151-182¢ 1%1-196 151-196¢ 151-200 151-200¢ 151-213 151-213¢ 151-219 131-219¢
MIGETS 1-035¢ 87-153¢ 89-23 89-23¢ 90-21 90-21¢ 101-17 101-17¢ 101-21 101-21¢ 101-25 101-25¢ 101-29 101-29¢
101-39 101-39¢ 101-102 101-102¢ 101-106 101-106¢ 101-111 101-111¢ 101-115 101-115¢ 101-120 101-120¢ 101-124 101-124¢
101-128 101-126¢ 101-138 101-138¢ 101-186 101-186¢ 134-13 134-13¢ 134-35 134-35¢ 134-54 134-54¢ 141-107 141-107¢
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MIGETT
M$GNGB

MSGNIN

142-15
153-41

1-877¢
1-Coc®

87-202
87-202
87-202¢
87-2020
87-202¢
90-11
101-27
101-122
141-10
153-11
1-049¢
87-202
87-202
87-202
87-202¢
87-202¢
87-202¢
90-11
101-25
101-120
102-9¢
102-78¢
102-80¢
102-84
105-26¢
105-47¢
105-112
117-45¢
127-39
127-43¢
129-20¢
133-27
133-48
136-122
136-128¢
137-30
137-33¢
137-95¢
138-42¢
139-14
141-26¢
141-39
141 -59¢
141-61¢
141-82¢
143-46¢
143-60
143-95¢
143-127¢
143-140
143-209
143-320

142-15¢
153-41¢
87-153¢
87-153¢
87-202
87-202
87-202¢
87-2020
87-202¢
90-11¢
101-27¢
101-122¢
141-10¢
153-11¢
87-153¢
87-202
87-202
87-202
87-202¢
87-202¢
87-202¢
90-11¢6
101-23¢
101-120¢
102-9¢
102-78¢
102-82
102-84
105-26¢
105-39
105-112
117-45¢
127-39
127-43¢
129-20¢
133-27¢
133-48¢
136-122
136-1268¢
137-30
137-36
137-95¢
138-42¢
139-14
141-26¢
141-39
141-39¢
141-61¢
141-82¢
143-460
143-60¢
143-103
143-127¢
143-140
143-209
143-3204

144 -42
154-33
141-93¢
87-202
87-202
87-202
87-202¢
87-202¢
87-202¢
99-8
101-37
101-126
142-9
134-12
87-202
87-202
87-202
87-202
87-202¢
87-202¢
87-202¢
100-13
101-29
101-124
102-9¢
102-78¢
102-82
102-84
105-26¢
195-59¢
105-112¢
117-56
127-39
127-43¢
129-20¢
133-33
133-48¢
136-122¢
136-134
137-30
137-36
137-95¢
138-53
139-14
141-26¢
141-39
141-59¢
141-61¢
141-82¢
143-48
143-63
143-103
143-127¢
143-140

144-42¢
154-35¢
143-353¢
87-202
87-202
87-202
87-202¢
87-2020
87-202¢
99-8¢
101-37¢
101-126¢
142-9¢
154-12¢
87-202
87-202
87-202
87-202
87-202¢
87-202¢0

143-140

145-12

146-14¢
87-202
87-202
87-202
87-202¢
87-2020
87-202¢
100-13
101-100
101-136
143-44
153-17
87-202
87-202
87-202
87-202
87-202¢
87-202¢
87-202¢
100-13¢
101-39
101-128
102-9¢
102-80
102-82
102-84¢
105-44
105-94
105-112¢
121-25
127-39¢
128-26¢
129-20¢
133-35
133-48¢
136-122¢
136-134
137-30
137-36
137-95¢
138-53
139-14¢
141-36
141-39
141-59¢
141-61¢
141-82¢
143-32
143-65¢
143-103
143-126¢4
143-140¢

143-209¢ 143-209¢ 143-209¢
143-320¢ 143-3204¢ 143-320¢

145-12¢

147-10¢
87-202
87-202
87-202
87-202¢
87-2020
87-202¢
100-13¢
101 -100¢
101-136¢
143-44¢
155-17¢
87-202
87-202
87-202
87-202
87-202¢
87-202¢
87-202¢
100-13¢
101-39¢
101-12¢¢
102-11
102-80
102-82
102-84¢
105-44
105-94
105-112¢
121-25
127-39¢
128-41
129-91
133-33
133-48¢
136-122¢
136-134
137-30¢
137-36¢
138-30
138-53
139-14¢
141-36
141-39
141-59¢
141-61¢
141-82¢
143-52
143-65¢
143-103¢
143-129
143-140¢
143-210
143-320¢

146-16

148-12¢
87-202
87-202
87-202
87-202¢
87-2020
87-202¢
100-20
101-104
101-165
145-10

87-202
87-202
87-202
87-202
87-202¢
87-202¢
87-202¢
100-20
101-102
101-138
102-11¢
102-80
102-82
102-84¢
105-44
105-94
105-112¢
121-2%
127-39¢
128-41¢
129-91
133-35¢
134-13
136-122¢
136-1344
137-30¢
137-36¢
138-30¢
138-33¢
139-14¢
141-36
141-39
141-61
141-61¢
141-93
143-52¢
143-67
143-103¢
143-129
143-140¢
143-2104
143-320¢

146-16¢

130-118¢
87-202
87-202
87-202
87-202¢
87-202¢
87-202¢
100-20¢
101-104¢
101-165¢
145-10¢

87-202
87-202
87-202
87-202¢
87-202¢
87-202¢
87-202¢
100-20
101-102¢
101-138¢
102-78
102-80
102-82¢
102-84¢
105-44
105-94¢
114-35
121-25
127-39¢
129-20
129-91
133-33¢
134-13¢
136-126
136-134¢
137-30¢
137-36¢
138-42
138-33¢
139-14¢
141-36
141-39
141-61
141-82
141-93
143-52¢
143-67¢
143-103¢
143-129¢
143-140¢
143-320
143-320¢

147-12

87-202
87-202
87-202
87-202¢
87-202¢
88-11
101-15
101-108
134-11
146-8

87-202
87-202
87-202
87-2020
87-202¢
87-202¢
88-11
100-20¢
101-106
101-1686
102-78
102-80
102-82¢
102-84¢
103-44¢
105-94¢
114-33¢
121-25¢
127-43
129-20
129-91
1313-33¢
134-35
136-128
136-134¢
137-30¢
137-36¢
138-42
138-53¢
139-14¢
141-36
141-39
141-61
141-82
141-93¢
143-54
143-93
143-103¢
143-129¢
143-140¢
143-320
143-331

147-12¢

87-202
87-202
87-202
87-202¢
87-202¢
88-11¢
101-15¢
101-108¢
134-11¢
146-0¢

87-202
87-202
87-202
87-202¢
87-202¢
87-202¢
88-11
100-20¢
101 -1064
101-186¢
102-78
102-80
102-82¢
103-26
105-440
105-94¢
114-35¢
121-25¢
127-43
129-20
129-91¢
133-35¢
134-35¢
136-126
136-134¢
137-30¢
137-36¢
138-42
138-53¢
141-26
141-36¢
141-59
141-61
141-82
141-93¢
143-549
143-93
143-103¢
143-129¢
143-140¢
143-320
143-331¢

148-14

87-202
87-202
87-202
87-202¢
87-202¢
89-12
101-19
101-113
134-32
147-8

87-202
87-202
87-202
87-202¢
87-202¢
87-202¢
88-11¢
101-17
101-1i1
102-9
102-78
102-80¢
102-82¢
105-26
105-440
105-94¢
116-40
121-25¢
127-43
129-20
129-91¢
133-35¢
134-54
136-128
136-134¢
137-30¢
137-95
138-42
138-53¢
141-26
141-36¢
141-59¢
141-61
141-82
141-107
143-58
143-93¢
143-105
143-130
143-146
143-320
143-332

148-14¢

87-202
87-202
87-202
87-202¢
87-202¢
89-12
101-19¢
101-113¢
134-32¢
147-8¢

87-202
87-202
87-202
87-202¢
87-202¢
87-202¢
88-11¢
101-17¢
101-111¢
102-9
102-78
102-804
102-82¢
105-26
105-440
105-94¢
116-40¢
121-25¢
127-43
129-20
129-91¢
133-48
134-540
136-120¢
137-17
137-33
137-95
138-42¢
139-14
141 -26
141-36¢
141-39¢
141-61
141-82
141-107¢
143-58
143-93¢
143-105¢
143-130¢
143-146
143-320
143-332¢

SEQ 0243

143-127
143-140
143-146¢
143-320
143-333

152-47¢

87-202
87-202
87-202¢
87-202¢
87-202¢
90-11
101-23¢
101-117¢
134-50¢
148-9¢

87-202
87-202
87-202
87-202¢
87-202¢
87-202¢
89-12¢
101-21¢
101-115¢
102-9
102-76¢
102-80¢
102-84
105-26¢
105-47
105-112
117-45
127-39
127-434
129-20¢
129-91¢
133-48
136-122
136-126¢
137-30
137-33¢
137-95
138-42¢
139-14
141-26
141-39
141-59%¢
141-61
141-82
143-46
143-58¢
143-95
143-127
143-140
143-146¢
143-320
143-333
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MIGNLS

MIGNSU
MIGNTA

MIGNTE
MIHAPT
MEHNAP
M$ INCR

143-333
143-353
144-21¢
145-12
148-12
150-118
151-16¢
151-160
151-26¢
151-39
151-45¢
131-49
151-54
151-67¢
151-71
151-74
15i-76¢
151-95
151-97
151-98¢
151-100
131-137
151-143
151-147
131-162¢
151-166¢
151-176
151-182
151-196
151-200¢
151-213¢
152-47¢
153-38
154-39
154-46
156-14
1-C13¢
151-46
131-76
151-172
1-896¢
1-890¢
101-39
101-128
144-42
154-3S
1-894¢
1-A39¢
1-824¢
1-026¢
101-17¢
101-27¢
101-104¢
101-117
101-136
102-82¢

143-333
143-333
144-28
145-12¢
148-12
130-118
151-16¢
151-18¢
151-33
151-39
151-45¢
151-49
151-54
151-67¢
151-71
151-740
151-94
151-93¢
151-97
151-96¢
151-100
151-137
151-143
151-147¢
151-162¢
151-172
151-176
151-182
151-1964
151-200¢
151-219
153-11
153-38
154-39
154-46
156-14
87-133¢
151-46¢
151-76¢
151-172¢
87-153¢
87-153¢
101-39¢
101-126¢
144-42¢
154-53¢
87-1353¢
87-153¢
87-153¢
87-133¢
101-19
101-29¢
101-1040
101-117¢
101-136
102-84¢

143-333
143-333¢
144-28
146-14
148-12¢
150-118¢
151-16¢
151-18¢
151-33
151-39
151-45¢
151-49
151-54
151-67¢
151-71
151-74¢
151-94
151-93¢
151-97
151-96¢
151-100
151-137
151-143
151-147¢
1351-162¢
151-172
151-176
151-182
151-1964
151-2000
151-219
153-11¢
153-38
154-39
154-46
156-14¢
143-333
131-49
131-100
151-176

89-23
101-102
101-138
145-12
156-14
150-3

87-202

87-202

89-12
101-19
101-37
101-106#
101-117¢
101-136¢
105-26¢

143-333
143-353¢
144-28
146-14
148-12¢
150-118¢
151-16¢
151-26
151-33
151-39%¢
151-46
131-49
151-54¢
151-68
131-71
151-740
151-94
151-93¢
151-97
151-98¢
151-100
151-137
151-143¢
151-147¢
131 -166
151-172
151-176
151-182¢
131-196¢
151-213
151-219
153-27
133-36¢
154 -39¢
134-460
156-140
143-333¢
151-49¢
151-1004
151-176¢

89-23¢
101-102¢
101-138¢
145-12¢
156-14¢
150-3¢
87-202¢
87-202¢0
89-12
101-19¢
101-37
101-108
101-120¢
101-136¢
105-44¢

143-333¢ 143-3330 143-333¢ 143-333¢

144-19
144-28
146-14¢
148-14
151-16
151-16¢
151-26
151-33
151-39¢
131-46
131-49
151-54¢
151-68
151-71
1351-740
151-94

151-176
31-182¢
151-196¢
151-213
151-219
153-27
153-41
154-42
154-48

151-18
151-54
151-137
151-182

90-21
101-106
101-186
146-16
156-24

89-12¢0
101-19¢
101-37¢
101-108
101-122
101-138¢
105-47¢

144-19
144 -28¢
146-14¢
148-140
151-16
151-16
151-26
151-33
151-39¢
151-46
151-49¢
151-S4¢
151-68
151-71¢
151-76
151-94
151-96
151-97¢
151-99
151-100
151-137¢
151-143¢
151-162
151-166
151-172
151-176
151-182¢
151-200
151-213
151-219

151-182¢

90-21¢
101-106¢
101-1864
146-16¢
156-24¢

89-12¢
101-21¢
101-37¢
101-108¢
101-122
101-165
105-59¢

144-19
144-28¢
146-16
130-42
151-16
151-18
151-26
151-33
151-39¢
151-46
151-49¢
151-34¢
151-68
151-71¢
151-76
131-94¢
151-96
131-97¢
151-99
151-100
151-137¢
151-143¢
151-162
151-166
151-172
151-176
151-182¢
151-200
151-213
13i-219
133-27
154-12
154-42
154-48

151-26
151-67
1351-143
151-196

101-17
101-111
134-13
147-12

90-11
101-23
101-39¢
101-108¢
101-122¢
101-165
105-94¢

144-19
144-20¢0
146-164
150-42¢
151-16
151-18
191-26
151-33¢
1351-4S
151-46
131-49¢
151-67
151-68
151-71¢
151-76
151-94¢
151-96
151-97¢
151-99
151-1004
151-137¢
151-147
131-162
131-166
151-172
151-176¢
1351-196
151-200
151-213
151-219
133-27¢
134-12¢
154-42
154 -48¢

131-26¢
151-67¢
151-143¢
151-196¢

101-17¢
101-111¢
134-13¢
147-12¢

90-11
101-23
101-100
101-111¢
101-122¢
101-165¢
105-112¢

143-33%7
144-19¢
144-208¢
147-10
150-43
131-16
151-18
151-26
151-33¢
151-43
151-46
131-49¢
131-67
151-68
1351-71¢
151-76
151-94¢
151-96
151-97¢
151-99
151-1004
151-137¢
151-147
151-162
151-166
131-172
151-176¢
151-196
151-200
151-213
151-219
153-33
154-37

114-35¢

143-337¢
144-19¢
144 -20¢
147-10
1350-43¢
151-16
151-18
151-26
151-33%¢
151-4S
151-46¢
151-54
151-67
151-68¢
151-74
151-76
151-94¢
151-96
151-98
151-99¢
131-100¢
151-143
151-147
151-162
151-166
151-172¢
1351-176¢
151-196
151-200
151-213
151-219¢
153-35
154-37
154 -42¢
152 -55¢

151-33¢
151-68¢
1351-147¢
151-200¢

102-21¢0
101-115¢0
134-35¢
148-14¢

90-11¢
101-23¢
101-100¢
101-113
101-126
101-186¢
116-40¢

143-351
144-19¢
184-30
147-10¢
130-114
151-16
131-18
151-26
151-33¢
131-45
151-46¢
151-34
151-67
151-68¢
151-74
151-76
151-95
151-96¢
151-98

151-39
151-71
151-162
151-4¢13

101-25
101-120
134-54
152-47

101-15
101-250
101-100¢
101-113¢
101-126
102-9¢
117-45¢

143-351
144-19¢
144 -30¢
147-100
130-114¢
131-16
151-18
151-260
151-39
151-45
151-46¢
151-54
131-67
151-68¢
151-74
151-76¢
131-95

151-213¢

101-250
101-120¢
134-540
152-47¢

101-15
101-27
101-102¢
101-113¢
;01-1260
102-11¢
117-56¢

SEG 0244

143-351¢
144-19¢
144-42
147-12
130-117
151-16¢
151-18
151-26¢
151-39
131-43
151-46¢
151-34
151-67
151-68¢
151-74
151-76¢
151-95
151-96¢
151-98
151-99¢
151-137
151-143
151-147
151-162
151-1664
151-172¢
151-1682
131-196
151-200
151-213¢
151-219¢
153-35
154-39
154-44
155-17

151-45
151-74
151-166
151-219

201-29
101-124
141-107
153-41

101-15¢
101-27
101-104
101-115¢
101-126¢
102-78¢
121-2%

143-351¢
144-21
144-420
147-120
150-117¢
151-16¢
151-16¢
151-26¢
151-39
151-4%¢
151-49
151 -S4
151-67¢
151-711
151-74
151-76¢
151-95
151 -96¢
151-98
151-100
151-1%7
151-143
151-147
151-162¢
151-166¢
151-176
151-182
151-196
151 -200¢
151-213¢
152-47
153-35¢
154-39
154-440
155-17¢

151-45¢
151-74¢
151-166¢0
151-219¢

101-29¢
101-124¢
141-1079
153-41¢

101-15¢
101-27¢
101-104
101-117
101-128¢
102-80¢
127-39¢




M$ 1I0SE
MS$LDRO

MIMASK
MeMOHI
MIMCLO
MemMsSK]
MePOP

MIPRIN

HEPUSH

MePUT

MePUTY

MIRADI

127-43¢
134-32¢
138-30¢
142-9
143-105¢
144 -19¢
146-14¢
150-3
131-26¢
151-49¢
151-74
131-100¢
1351-166¢
131-200
154-12
1-A00¢
1-C42¢
143-127
1-871¢
1-40
1-824¢
1-877¢
1-881¢
101-39
101-128
142-135
153-41
1-836¢
141-26
151-94
1-831¢
101-37
101-126
142-9
153-11
1-C72¢
102-84
129-20¢
141-36
141-61
143-320
151-94¢
151-99
1-C81¢
102-82
127-39%¢
137-30
139-14¢
141-59
141-61
141-82¢
143-320
151-16¢
151-97
1-077¢
151-46

128-26¢
134-32¢
138-42¢
142-9
143-127¢
144-210
146-16¢
150-3¢
151-33
151-49¢
131-74¢
151-137
151-166¢
151 -200¢
154-12
87-153¢
87-153¢
143-127¢
87-153¢
87-153
87-153
87-1353¢
87-153%¢
101-39%¢
101-126¢
142-15¢
153-41¢
87-153¢
141-26¢
151-944
87-153¢
101-37¢
101-126¢
142-9¢
153-11¢
87-153¢
102-84
137-30
141-36
141-61
143-320
151-93
151-99¢
87-153¢
102-82
127-39
137-30
139-14¢
141-39
141-61
141-82¢
143-320¢
151-16¢
151-97
87-153¢
151-46¢

128-41¢
134-30
138-33¢
142-9¢

143-129¢

144 -20¢
147-8
150-3¢
151-33¢
151-34
131-740
151-137¢
151-172
151 -200¢
154-12¢

137-33
143-129

87-133¢
87-133¢

89-23
101-102
101-138
144-42
154-33
102-78
141-36
151-95

89-12
101-100
101-136
143-44
154-12
102-78
102-84
137-30
141-369
141-61
143-320
151-95

102-78
102-82
127-43
137-30
141-26
141-39
141-C1
143-140
143-320¢
151-94
151-97¢
143-333
151-49

129-20¢
134-50
139-14¢
142-9¢
143-140¢
144-30¢
147-8
130-3¢
131-35%¢
131-%4¢
131-76
151-137¢
151-172¢
151-213
154-12¢

137-33¢
143-129¢

87-153¢
87-153¢

89-23¢
101 -102¢
101-138¢
144 -42¢
154-53¢
102-78¢
141-36¢
151-95¢
89-12¢
101 -1004
101-136¢
143-44¢
154 -12¢
102-78
102-84¢
137-30
141-59
141-61¢
143-320
151-95¢

102-78
102-82¢
127-43
137-30
141-26
141-39
141-61¢
143-140
143-320¢
151-94
151-97¢
143-333¢
151-49¢

129-91¢
134-300
141-10
143-44
143-146¢
144-42¢0
147-84
150-42¢
151-39
151-54¢
151-76¢
151-143
151-172¢0
151-213¢
156-13

143-46
143-209

90-21
101-106
101-186
145-12

102-80
141-59
151-96
90-11
101-104
101-165
145-10

102-78
127-39
137-3
141-59
141-82
143-320
151-96

102-78
102-82¢
127-43¢
137-30¢
141-264
141-59¢
141-610
143-140
143-320¢
131-94¢
151-98
151-18
151-54

133-27¢
134-30¢
141-10
143-44
143-209%¢
143-10
147-8¢
15C-114¢
151-39¢
151-67
151-76¢
151-143¢
151-176
151-213¢
156-13¢

143-46¢
143-209%¢
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133-35¢
136-122¢
141-100
143-44¢
143-3200
143-10
147-12¢0
150-117¢
151-39¢
151-67¢
151-940
151-143¢
151-176¢
151-219
156-14

143-32
143-3351

101-17
101-111
134-13
146-16

102-82
141-61
151-97
101-13
101-108
134-11
146-8

102-80
127-39¢
139-14
141-39
141-82
151-16
151-964

102-78¢
102-84

137-30¢
141-36
141-39¢
141-61¢
143-140¢
151-16
131-93
151-98¢
151-26
151-67

133-48¢
136-1208¢
141-100
143-440
143-3310
143-10¢
148-9
130-118¢
151-45
151-67¢
151-93¢
151-147
151-176¢
131-219¢
156-14

143-52¢
143-351¢

101-17¢
101-111¢
134-13¢
146-16¢

102-82¢
141-619
131-97¢
101-15¢
101-108¢
134-11¢
146-8¢

102-80
127-43
139-14
141-39
141-82
151-16
151-97

102-78¢
102-84
129-20
137-30¢
141-36
141-39¢
141-61¢
143-140¢
151-16
131-95
151-98¢
151 -26¢
151-67¢

134-11
136-134¢
141-264
143-46¢
143-333
145-10¢
148-9
131-16¢
151-43¢
151-68
151-96¢
151-147¢
151-182
151-219¢
156-14

143-358

134-11
137-17¢
141-36¢
143-32¢
143-333¢
145-12¢
148-9¢
151-18
151-4%¢
151-66¢
151-97¢
151-147¢
151-182¢
152-47¢
156-14¢

143-38¢

101-21¢
101-115¢
134 -33¢
147-12¢

102-84¢
141-82¢
151-964
101-19¢
101-113¢
134-32¢
147-8¢

102-80¢
127-43¢
139-14
141-39
143-140
151-16
151-97¢

102-80
102-84¢
129-20
139-14
141-36¢
141-59¢
141-82
143-140¢
151-16
1351-93¢
151-99
151-33¢
151 -68¢

134-11¢
137-%0¢
141-39¢
143-%8¢
143-333¢
146-8
148-9¢
151-18¢
151-46
151-68¢
151 -968¢
181-162
151-182¢
153-11

143-65

101-25
101-120
134-54
148-14

127-39
143-320
151-99
101-23
101-117
134-50
148-9

102-82
129-20
139-14¢
141-39
143-140
151-16
151-98

102-80
102-840
129-20¢
139-14
141-39
141-39
141-82
143-320
151-16
151-96
151-99¢
151-39
151-71

134-110
137-33¢
141-61¢
143-65¢
143-337¢
146-8
146-14¢
131-18¢
151-46¢
151-71
151-99¢
131-162¢
151-196
153-11

143-65¢

101-25¢
101-1200
134-54¢
148-14¢

127-39%
143-320¢
151-99¢
101-23¢
101-1.7¢
134-30¢
148-9¢

102-82
129-20
141-26
141-59¢
143-140
151-16¢
151-98

102-80¢
102-84¢
129-20¢
139-14
141-39
141-39%
141-82
143-320
151-16¢
151-96
151-99¢
151-39¢
151-71¢

SEQ 0245

134-32
137-3¢6¢
141-82¢
143-93¢
143-351¢
146-8¢
150-3
151-26
151-46¢
151-71¢
151-100
151-162¢
151-196¢
153-11¢

143-93

101-29
101-124
141-107
152-47

127-43
151-16

101-27
101-122
141-10
150-3

102-82
129-20
141-26
141-61
143-140
151-94
151-98¢

102-80¢
127-39

129-20¢
139-14¢
141-%9

141-61

141-82¢
143-320
151-16¢
151-96¢

151-45
151-74

134-32
137-9%¢
141-107¢
143-103¢
143-353¢
140-8¢
150-3
131 -26¢
151-49
151-71¢
151-100¢
151-166
131-196¢
153-11¢

143-93¢

101-29¢
101-124¢
141-107¢
152-47¢

127-436
151-16¢

101-27¢
101-122¢
141-10¢
150-3¢

102-82¢
129-20
141-26¢
141-61
143-140¢
151-94
151-99

102-80¢
127-39

129-20¢
139-14¢
141-39

141-61

141-82¢
143-320
151-16¢
151-96¢

151-45¢
151-74¢
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M$RBRO
M$RNRO

MISETS

MISTAR
MSVC

MSTLAB

MITSTL

151-76
151-172
153-27
154-46
1-C32¢
1-C62¢
143-146
1-D32¢
101-37
101-126
142-9
155-11
1-A33¢
1-C33¢
101-106
101-186
105-44
117-56¢
133-27¢
138-30
141-82
143-93¢
143-320
144-214
147-12¢
151-18
151-54
151-95
151-143
151-196
1-C29¢
101-138¢
114-33¢
136-122¢
141-59¢
143-1464
146-149
151-464
151-100¢
1-C21¢
101-106
101-186
102-84¢
105-112
127-39
133-27¢
136-134¢
138-30
141-59
143-65
143-140¢
143-351¢
144-42¢
150-114¢
151-3%¢
151-71¢

151-76¢
151-172¢
153-27¢
154 -46¢
87-153¢
87-153¢
143-146¢
87-133¢
101-37¢
101-126¢
142-94
153-11¢
87-133¢
87-153¢
101-106¢
101-1864
105-47
121-23
133-35
138-30¢
141-82¢
143-103
143-320¢
144-28
148-12¢
151-18¢
151-54¢
151-95¢
151-143¢
151-196¢
87-153¢
101-186¢
116-40¢
136-126¢
141-61¢
143-209¢
146-164
131-49¢
151-137¢
87-153¢
101-106¢
101-186¢
105-26
105-112¢
127-39¢
133-35
136-134¢
138-30¢
141-39¢
143-65¢
143-146
143-353
145-12
150-117
151-45
151-74

151-100
151-176
153-35
154-48

114-35
143-209
89-12
101-100
101-136
143-44
154-12

101-17
101-111
102-9
105-47¢
127-39
133-48
138-42
141-93¢
143-105
143-331
144-30
148-14
151-26
151-67
151-96
151-147
151-200
101-17¢
102-9¢
117-45¢
136-134¢
141-82¢
143-320¢
147-12¢
151-54¢
151-143¢
101-17
101-111
102-9
105-266
105-112¢
127-43
133-35¢
137-17
138-42
141-61
143-93
143-146¢
143-353¢
145-12¢
150-117¢
151-45¢
151-74¢

151-1004
151-176¢
153-35¢
154 -48¢

114-35¢
143-209¢
89-12¢
101-100¢
101-136¢
143-440
154-12¢

101-17¢
101-111¢
102-11
103-39
127-39¢
136-122
138-53
141-107
143-105¢
143-331¢
144 -30¢
148-14¢
151-26¢
151-67¢
151-96¢
151-147¢
131-200¢
101-21¢
102-11¢
117-56¢
137-17¢
141-107¢
143-331¢
148-14¢
151-67¢
151-147¢
101-17¢
101-111¢
163-9¢
105-26¢
114-35
127-43¢
133-35¢
137-17¢
138-42¢
141-61¢
143-93¢
143-209
144-19
146-14
150-118
151-46
151-76

151-137
151-182
153-38

116-40

90-11
101-104
101-165
145-10

101-21
101-115
102-11¢
105-59¢
127-43
136-128
139-14
141-107¢
143-127
143-333
144-42
150-42
151-33
151-68
151-97
151-162
151-213
101-25¢
102-784
121-23¢
137-30¢
143-46¢
143-333¢
150-42¢
151 -68¢
151-162¢
101-21
101-115
102-9¢
105-44
114-35¢
128-26
133-48
137-30
138-42¢
141-82
143-103
143-209¢
144-19¢
146-14¢
150-118¢
151-46¢
151-76¢

151-137¢
151-182¢
153-38¢

116-40¢

90-11¢
101-104¢
101-165¢
145-10¢

101-21¢
101-115¢
102-78
103-94
127-43¢
136-134
139-14¢
143-46
143-1270
143-333¢
144-42¢
130-42¢
151-33¢
151-68¢
151-97¢
151-162¢
151-213¢
101-29¢
102-80¢
127-39¢
137-33¢
163-32¢
143-337¢
150-114¢
151-71¢
151-1664
101-21¢
101-115¢
102-11
105-44¢
116-40
128-26¢
133-48¢
137-30¢
138-53
141-82¢
143-103¢
143-320
144-19¢
146-16
151-16
151-49
151-94

151-143
131-196
154-37

117-45

101-135
101-108
134-11
146-8

101-25
101-120
102-78¢
105-112
1268-26
137-17
141-26
143-46¢
143-129
143-337
145-12
150-114
151-39
151-711
151-98
151-166
151-219
101-39¢
102-82¢
127-43¢
137-36¢
143-384
143-351¢
150-117¢
131-74¢
151-172¢
101-25
101-120
102-11¢
105-444
116-40¢
128-41
133-48¢
137-33
138-33¢
141-107
143-103¢
143-320¢
144-21
146-16¢
151-16¢
151-49¢
151-94¢

151-143¢
131-196¢
154-37¢

117-45¢

101-15¢
101-108¢
134-11¢
146-8¢

101-25¢
101-120¢
102-80
114-35
126-26¢
137-17¢
141-26¢
143-32
143-129¢
143-337¢
145-12¢
150-114¢
151-39¢
151-71¢
1351-98¢
151-1664
151-219¢
101-102¢
102-844
128-26¢
137-95¢
143-65¢
143-333¢
150-118¢
151-760
151-176¢
101-25¢
101 -1204
102-78
105-47
117-4S5
128-41¢
136-122
137-33¢
138-33¢
141-107¢
143-105
143-331
144-21¢
147-12
151-18
151-54
151-95

151-147
151-200
154-39

143-93

101-19
101-113
134-32
147-8

101-29
101-124
102-80¢
114-35¢
128-41
137-30
141-36
143-32¢
143-140
143-351
146-14
150-117
151-45
151-74
151-99
131-172
152-47
101-106¢
105-26¢
128-41¢
138-30¢
143-93¢
144-19¢
151-16¢
131-94¢
131-182¢
101-29
101-124
102-78¢
105-47¢
117-45¢
129-20
136-122¢
137-36
139-14
143-46
143-105¢
143-331¢
144-28
147-12¢
151-18¢
151-54¢
151-95¢

151-147¢
4S1-200¢
157 -394

143-9¢

101-19¢
101-113¢
134-32¢
147-8¢

101-29¢
101-1240
102-82
116-40
128-41¢
137-30¢
141-36¢
143-58
143-140¢
143-351¢
146-140
150-117¢
151-45¢
151-740
151-99¢
151-172¢
152-47¢
101-111¢
105-4490
129-20¢
138-42¢
143-103¢
144-21¢
151-16¢
151-95¢
151-196¢
101-29¢
101-124¢
102-80
105-59
117-56
129-20¢
136-122¢
137-3¢¢
139-14¢
143-46¢
143-127
143-333
144 -28¢
148-14
151-26
151-67
151-96

151-162
151-213
154 -42

143-127

101-23
.01-117
134-50
143-9

101-39
101-128
102 -82¢
116 -40¢
129 -20
137 33
141-99
143-.8¢
143-.46
143-333
146-16
150-118
151-46
151-76
151-100
151-176

101-115¢
105-47¢
129-91¢
138-53¢
143-105¢
144-260
151-264
151-96¢
151-200¢
101-39

101-128
102-80¢0
105-59¢
117-564
129-91

136-128
137-36¢
141-26

143-52

143-127¢
143-333¢
144-28¢
148-14¢
151-26¢
151-67¢
151 -96¢

131-162¢
151-213¢
154 -42¢

143-127¢

101-23¢
101-117¢
134 -50¢
148-9¢

101-390
101-128¢

151-1760

101-1204
105-59%¢
133-27¢
139-14¢
143-127¢
144 -300
151-33¢
151-97¢
151-213¢
101-39¢
101-126¢
102-82
105-94
121-25
129-91¢
136-128¢
137-95
141-2¢
143-5¢2¢
143-129
143-33%7
144-30
150-42
151-33
151-68
151-97

SEQ 0246

151-166
151-219
154 -44

143-129

101-27
101-122
141-10
150-3

101-102
101-138
102-84¢
117-4%5¢
129-91
137-36
141-61
143-654
143-209
144-19
147-10¢0
151-16
151-49
151-94
151-137
151-182

101-124¢
105-94¢
133-35¢
141-264
143-129¢
144-420
151-39¢
151-96¢
151-219¢
101-102
101-138
102-82¢
105-94¢
121-23¢
129-91¢
136-126¢
137-95¢
141-36

143-58

143-129¢
143-337¢
144 -30¢
150-42¢
151-33¢
151-68¢

151-97¢

151-166¢
151-219¢
154 -440

143-129¢

101-27¢
101-122¢
141-10¢
150-3¢

101-102¢
101-138¢
105-26
117-56
133-27
137-95
141-61¢
143-93
143-20%
144-21
147-12
151-16¢
151-49¢
151-94¢
151-137¢
151-182¢

101-128¢
103-112¢
133-48¢
141 -36¢
143-140¢
145-12¢
151-43¢
151-99¢
152-47¢
101-10¢¢
101-138¢
102-84
105-94¢
121-25¢
133-27
136-134
137-95¢
141-36¢
143-58¢
143-140
143-351
144 -42
150-114
151-39
151-711
151-98
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M$WORD

M$XFER
PANUAL

MEMORY
OPEN
PNT
PNT. ..

PN1B

PNTF
PNTS
PNTX
POINTE
POP

PRINT

PRINTS
PRINTF
PRINTS
PRINTX
PUSH

READBU
REAOEF
RFLAGS
SETPRI1
SETVEC
SLASH
STARS
SsvC
TABLE
XFER

151-96¢
151 -166¢
151-219¢
1-Co94¢
105 -26¢
121-335
133-480
137-36
138-53¢
144-19
151-18¢
151-43
151-54¢
151-74
151-137¢
151-166
151-182¢
131-219
154-42
1-802¢
1-:62¢
1- 660
1-3710
87-1464
87-107¢
101-148
140-34
87-1340
101-148
87-1309
87-142¢0
87-138¢
1-:760
87-31¢0
121-26
130-33
140-3S
87-964
140-36
1-<39¢

1-812¢

151-99
131-172
152-47
87-133¢
105-44
121-23
136-122
137-36
141-93
144-19¢
131-18¢
151-45
151-34¢
131-74
131-137¢
151-166
131-162¢
151-219
154 -42¢
87-153¢
87-133¢
87-133¢
87-133¢
140-23
101-16
101-135
141-13
101-16
101-135
102-136
141-13
114-40
87-133¢
102-33
121-32
130-34
141-38
101-175
141-13
87-133¢
87-133¢
87-1334
87-133¢
102-30
123-17
133-46
87-133¢
87-133¢
87-133¢
87-1334
87-133¢
87-133¢
87-13%
87-132¢
97-29
87-153¢

151-99¢ 131-100
131-172¢ 1351-17¢
152-47¢
87-202 £7-202¢
103-44 103-44
121-23¢ 129-91
136-122 136-122
137-36¢ 137-93
141-93¢ 143-103
144-26 144-20
151-26 131-26
131-450¢ 131-45¢
151-67

151-67
151-740 131-74¢
151-143

151-143
131-166¢ 131-166¢
151-196

151-196
151-219¢ 131-219¢
154-440

154 -44
143-331 130-42

143-146

140-29
101-20
101-139
141-21
101-20
101-159
102-236
141-21
114-42
87-192
102-76
122-32
132-26
141-81
102-172

102-80
102-78
102-84
102-82
102-69
123-23
135-14

143-46
114-33
143-351
129-20

140-34
101-24
101-172
143-132
101-24
101-172
143-132

117-33

102-110
123-62
133-39
141-83
102-182

127-39
141-26

102-104
123-41
156-30

143-352
116-40

137-30
87-133

98-33
141-93¢

153-13
143-353¢

151-100¢ 131-137
1351-176¢ 131-182
68-11 88-11
105-440¢ 103-94
129-91 129-91
136-1220 136-126
137-95  137-93
143-103 143-103
144-20 144-200
151-260 131-26¢0
131-46 131-46
151-67¢ 131-67¢
151-76  131-76
151-1430 131-1430
151-172 131-172
151-1960 131-196¢
153-27 133-27¢
154-46 1354-464
101-26 101-38
102-136 102-236
143-311 130-16
101-26 101-38
120-68 120-81
143-311 130-16

118-26

102-237 117-32
123-70 124-29
133-49 133-51
141-91  131-203
102-219 102-243
127-43  143-320
141-36 141-39
102-108 117-30
124-17 123-20
137-18 138-21
143-58  143-65
117-45

139-14 143-140
154-13

146-140 147-10¢

151-137¢
151-182¢

68-11¢
103-94
129-91¢
136-128
137-93¢
143-103¢
146-14¢
151-33
151-46¢
131-68
131-76¢
131-147
151-172¢
131-200
133-33
154 -48

101-101
114-40
150-23
101-101

150-23

118-28
125-34
134-34

120-32
131-16
141-61
118-21

126-8
139-13

148-12¢0

131-143
151-19¢6

102-9
105-94
138-33
136-128
138-42
143-333
147-10
131-38
131-46¢
151-68
151-764
131-147
131-172¢
131-200
133-35¢
154 -48¢

101-105
114-42
130-28
101-103

150-28

118-39
126-21
133-48

120-40
151-94
141-82
120-9

126-13
140-1€

150-118¢

131-143¢
131-196¢

102-9
105-94¢
133-33
136-120¢
138-42
143-333
147-10¢
151-33¢
151-49
151-68¢
131-100

1
131-147¢

131-176
131-2000
133-38
136-14

101-109
117-S3
150-77
101-109

150-77

120-13
126-26
136-133

120-70

151-95

120-24
127-15
140-23

131-147
151-200

102-9
105-112
133-33
136-134

101-118
118-26

101-118

120-35
127-30
136-143

120-d’

151-96

120-26
127-27
141-12

131-147¢
131 -200¢

102-9¢
103-112
133-33%¢
136-134
138-42¢
143-333¢
148-12¢
131-39
151-49¢
131-71
131-100¢
131-162
131-176¢
131-213
154 -37

101-123
120-68

101-123

120-41
128-27
137-62

123-39

151-97

120-93
128-14
141-38

131-162
1351-213

105-26
103-112
133-48
136-134
138-33
143-333¢
130-118¢
131-39
151-49¢
131-11
151-100¢
i31-162
151-176¢
131-213
154-37¢

101-127
120-81

101-127

120-96
128-30
138-27

123-67

151-98

120-105
128-19
141-62

SEQ 0247

131-162¢
151-213¢

103-26
103-112¢
133-48
136-1340
138-33
144-19
131-18
131-39¢
131-34
151-71¢
151-137
131-162¢0
151-182
131-213¢
154 -39

101-137
140-23

101-137

120-108
120-43
139-23

140-28

151-99

120-117
130-17
151-15

131-166
131-219

103-26
121-25
133-48
137-36
138-33
144-19
131-18
131-39¢
131-54
131-710
131-1%37
131-162¢
131-162
131-213¢
134 -39¢

101-141
140-29

101-141

120-120
126-43
140-30

140-33

121-14
132-17
151-118
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SEQ 0248

XFERF 1 8160 87-153¢
1530

FRT  1-0000 87-




	0000_fiche=1,x=00,y=00
	0001_fiche=1,x=00,y=01
	0002_fiche=1,x=00,y=02
	0003_fiche=1,x=00,y=03
	0004_fiche=1,x=00,y=04
	0005_fiche=1,x=00,y=05
	0006_fiche=1,x=00,y=06
	0007_fiche=1,x=00,y=07
	0008_fiche=1,x=00,y=08
	0009_fiche=1,x=00,y=09
	0010_fiche=1,x=00,y=10
	0011_fiche=1,x=00,y=11
	0012_fiche=1,x=00,y=12
	0013_fiche=1,x=01,y=00
	0014_fiche=1,x=01,y=01
	0015_fiche=1,x=01,y=02
	0016_fiche=1,x=01,y=03
	0017_fiche=1,x=01,y=04
	0018_fiche=1,x=01,y=05
	0019_fiche=1,x=01,y=06
	0020_fiche=1,x=01,y=07
	0021_fiche=1,x=01,y=08
	0022_fiche=1,x=01,y=09
	0023_fiche=1,x=01,y=10
	0024_fiche=1,x=01,y=11
	0025_fiche=1,x=01,y=12
	0026_fiche=1,x=02,y=00
	0027_fiche=1,x=02,y=01
	0028_fiche=1,x=02,y=02
	0029_fiche=1,x=02,y=03
	0030_fiche=1,x=02,y=04
	0031_fiche=1,x=02,y=05
	0032_fiche=1,x=02,y=06
	0033_fiche=1,x=02,y=07
	0034_fiche=1,x=02,y=08
	0035_fiche=1,x=02,y=09
	0036_fiche=1,x=02,y=10
	0037_fiche=1,x=02,y=11
	0038_fiche=1,x=02,y=12
	0039_fiche=1,x=03,y=00
	0040_fiche=1,x=03,y=01
	0041_fiche=1,x=03,y=02
	0042_fiche=1,x=03,y=03
	0043_fiche=1,x=03,y=04
	0044_fiche=1,x=03,y=05
	0045_fiche=1,x=03,y=06
	0046_fiche=1,x=03,y=07
	0047_fiche=1,x=03,y=08
	0048_fiche=1,x=03,y=09
	0049_fiche=1,x=03,y=10
	0050_fiche=1,x=03,y=11
	0051_fiche=1,x=03,y=12
	0052_fiche=1,x=04,y=00
	0053_fiche=1,x=04,y=01
	0054_fiche=1,x=04,y=02
	0055_fiche=1,x=04,y=03
	0056_fiche=1,x=04,y=04
	0057_fiche=1,x=04,y=05
	0058_fiche=1,x=04,y=06
	0059_fiche=1,x=04,y=07
	0060_fiche=1,x=04,y=08
	0061_fiche=1,x=04,y=09
	0062_fiche=1,x=04,y=10
	0063_fiche=1,x=04,y=11
	0064_fiche=1,x=04,y=12
	0065_fiche=1,x=05,y=00
	0066_fiche=1,x=05,y=01
	0067_fiche=1,x=05,y=02
	0068_fiche=1,x=05,y=03
	0069_fiche=1,x=05,y=04
	0070_fiche=1,x=05,y=05
	0071_fiche=1,x=05,y=06
	0072_fiche=1,x=05,y=07
	0073_fiche=1,x=05,y=08
	0074_fiche=1,x=05,y=09
	0075_fiche=1,x=05,y=10
	0076_fiche=1,x=05,y=11
	0077_fiche=1,x=05,y=12
	0078_fiche=1,x=06,y=00
	0079_fiche=1,x=06,y=01
	0080_fiche=1,x=06,y=02
	0081_fiche=1,x=06,y=03
	0082_fiche=1,x=06,y=04
	0083_fiche=1,x=06,y=05
	0084_fiche=1,x=06,y=06
	0085_fiche=1,x=06,y=07
	0086_fiche=1,x=06,y=08
	0087_fiche=1,x=06,y=09
	0088_fiche=1,x=06,y=10
	0089_fiche=1,x=06,y=11
	0090_fiche=1,x=06,y=12
	0091_fiche=1,x=07,y=00
	0092_fiche=1,x=07,y=01
	0093_fiche=1,x=07,y=02
	0094_fiche=1,x=07,y=03
	0095_fiche=1,x=07,y=04
	0096_fiche=1,x=07,y=05
	0097_fiche=1,x=07,y=06
	0098_fiche=1,x=07,y=07
	0099_fiche=1,x=07,y=08
	0100_fiche=1,x=07,y=09
	0101_fiche=1,x=07,y=10
	0102_fiche=1,x=07,y=11
	0103_fiche=1,x=07,y=12
	0104_fiche=1,x=08,y=00
	0105_fiche=1,x=08,y=01
	0106_fiche=1,x=08,y=02
	0107_fiche=1,x=08,y=03
	0108_fiche=1,x=08,y=04
	0109_fiche=1,x=08,y=05
	0110_fiche=1,x=08,y=06
	0111_fiche=1,x=08,y=07
	0112_fiche=1,x=08,y=08
	0113_fiche=1,x=08,y=09
	0114_fiche=1,x=08,y=10
	0115_fiche=1,x=08,y=11
	0116_fiche=1,x=08,y=12
	0117_fiche=1,x=09,y=00
	0118_fiche=1,x=09,y=01
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