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1.0 GENERAL INFORMATION

-------------------

1.1 PROGRAM ABSTRACT

. mmee. tm-m--e-w -

This program will format any disk dr:ve connected to a UDAS0A or KDAS0-Q disk
controller. At the time of this writ |nﬁ there are three such drives in
existance -- the RA60, RA80 and RA81. No changes to this rogram will

be needed to format new disk drives as they become available

There are three ways to format a disk with this program:

1. Reformat - Format the disk with the bad sector information that was
?rnttgn ogtokthe disk at the factory. This is the normal way to
ormat a dis

2. Reconstruct - Format the disk without usanﬁ any bad sector
information. This should be used only when the bad sector information
has been destroyed or for some reason can no longer be ead from the
disk. This method may also be sgec: fied in_the disk drive's maintenance
manual for special cases (eg. changing an RM/RA80 spare HDA from RM80
format to RABO format).

3. Restore - Format the disk using bad sector_information obtained from

a disk fiie on the XXDP+ system load device. This method is rovrded
For use by manufacturing. No files are provided, nor any method of
obtaining the files, at this time.

The format oBeration is performed b¥ a Dlaeﬂostic Utilities and
Protocol (DU program loaded into he disk controller., The host
program simply downline loads the DUP program into the controller and
monutors its execut:on The DUP p rogram tauns parameters from the
host program eg drive number and format mode end requests the host
program to print error and summarx messeae UP program is also
commonly called a "diagnostic machine” (M) program

This program can only format in one mode at a time, In RESTORE mode,
only one disk may be selected in the hardware questions or an error
message will result and the program will stop.

In REFORMAT and RECONSTRUCT modes, any number of disk drives may be
selected. A controller can only format one disk at a time, so each
disk on a controller are connected to different controllers, all
controllers will be run simultaneousl ¥ For example, lets assume three
units ere selected for formatting in the hardware questions, units 1
and 2 are connected to one controller and unit 3 is connected to a
different controller |s program will automatncally start format
operations on units an en unit 1 finishes (or errors), unit 2
will be started. After units 2 and 3 are finished, the program stops.

SEQ 0002




CZUDKQ UDASOA/KOASO-Q FORMATTER MACRO V05.03b Monday 23-Dec 85 11:22 Page 3
USER DOCUMENTATION

This program will stop after each pass (all units formatted once).
There is no need to specify a PASS switch on the command line to the
Diagnostic Runtime Services (eg. START/PASS:1).

Special provisions have been made to allow this program to run under
an APT system ir manufacturing. This system does not allow questions
to be asked of an operator. Such a condition also exists under XXDP+
when the UAM flag is set. In this condition, only reformat mode can be
selected. Selecting RECONSTRUCT or RESTORE will result in an error.
Also, a date of 1-JAN-70 wili be written on the d’sk.

1.2  SYSTEM REQUIREMENTS

- e v e Emm e e e W

This program was designed using the PDP-11 Dia¢nostic Runtime Services
revision C. Run time environments are determined by the Runtime
Services and may change as new versions of the Services are developed.
The initial version will require the following:

PDP-11 Unibus or Q-bus processor

28K words of memory (minimum)

Console terminal o .

XXDP+ load media contannnna this program
One or more UDAS0A or KDASD-G subsystems.

A system clock - either txpe L or P - will be used to time
the DUP program and report runtime, if availeble, If n. system clock
s available, this program cannot detect a hung DUP program,

2.0  OPERATING INSTRUCTIONS

- e e e ar Ae o e e e o e e

This section contains a brief descrigtion of the Runtime Services. For
detailed information, refer to the XXDP+ User's Manual (CHQUS).

2.1 COMMANDS

- o o

There are eleven legal commands for the Diagnostic Runtime Services
(Supervisor). This section lists the commands and gives a very brief
description of them. The XXDP+ User's Manual has more details.

COMMAND EFFECT

START Start the diagnostic from an injtial state
RESTART Start the diagnostic without |n|t131121n$
CONTINUE Continue at test that was interrupted (after t(C)

SEQ 0004
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PROCEED

ZFLAGS

Continue from an error hal

Return to XXDP+ Mon’ tor (XXDP+ OPERATION ONLY!)
Activete a unit for testing (all units are
considered to be active at start time
Deactivate a unit

Prnnt statistical information (see section 4.0)

Tvpe a list of all device information
Xpe the state of all flags (see section 2.3)
ear all flags (see section 2.3)

A command can be recognized by the f rst three characters. So you
may, for example, type "STA" instead of “START".

2.2 SWITCHES

There are several switches which are used to modlfx supervisor

o eration. These switches are appended to the lega

commands. All of

e legal switches are tabulated below with 8 brlef description of
each n the descriptions below, a decimal number is designated by

“DDDOD™.
SKITCH

- -

/TESTS:LIST

/PRSS:DDDDD
/FLAGS:FLGS

/EQP:DDDDD
/UNITS:LIST

DDDDD
TEST/A D/DROP on¥¥ those unuts s

EFFECT

N e ok ek eh o w e b e e WD ek L We R W A N Ay e W W e e W =

Execute onl{ those tests spec:fued in
IS

he list is a strin

numbers, for example - /7 EgTS :1: S 7 10.
Thas list will cause tests 1,5,7,8,9, 10 to

be run. All other tests wil

not be r
Execute DDDDD passes (DDDDD = 1 to 64900)
Set specified_flags. flags are described

in section 2.

Report end of pass messa e after everxo)

asses on 1 to 640

in the list exa /UN TS 0 5 10-12

use units 0,5,10,11,12 unrt numbers = 0-63)

Example of switch usage:

START/TESTS:1-5/PASS:1000/E0P: 100

The effect of this command will be: 1) tests 1 through 5 will be
executed, 2) all units will tested 1000 times and 3) the end of pass
messages will be printed after each 100 passes only. A switch can be
recognized by the first three characters. You may, for example, type
"/TES:1-5" instead of "/TESTS:1-5".

Below is a table that specifies which switches can be used by each

command.

SEQ 0005
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TESTS  PASS FLAGS ECP UNITS

L a E S S S E W W W W R T S W W o e o a amom

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

PROCEED X

DROP X
ADD X
PRINT

DISPLAY X
LAGS

ZFLAGS

EXIT

2.3 FLAGS

Flags are used to set up certain ogerational parameters such as
looping on error. All flags are cleared at startup and remain_ cleared
until exglacutly set using the flags switch. Flegs are also cleared
after a START or RESTART command unless set using the flaa,sustch.

The ZFLAGS command ma¥ also be used to clear all flags. With the
exception of the START, RESTART and ZFLAGS commands, no commands
affect the state of the flags; they remain set or cleared as
specified by the last flag switch.

FLAG EFFECT

HOE Halt on error - control is returned to
runtime services command mode

LOE Loop on error

IER% Inhibit all error reports

IBE* Inhibit all error reports except
first level (first level contains
error type, number, PC, test and unit)

IXE+ Inhibi ¢ extended error reports (those
called by PRINTX macro's)

PRI Direct messages to line printer

PNT Print test number as test executes

BOE "BELL" on error ] .

UAM Unattended mode (no manual intervention)

IDY Inhibit program dropping of units

LOT Loop on tes

*Error messages are described in section 3.1

See the XXDP+ User's Manual for more details on flags. You may
spec|F¥ more than one flag with the FLAG switch. For example, to
cause the program to loop on error, inhibit error reports and type a
"BELL" on error, you may use the following string:

/FLAGS:LOE:IER:BOE

SEQ 0006
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2.4 HARDWARE QUESTICNS

When the formatter is STARTed, the Runtime Serv ces wjll promgt the
user for hardware informatior by txpung “CHANGE HW (L) 7" . When you
answer this question with a_"Y”, the Runtime Services will ask for the
number of units (in decimal). You Will then be asked the following
questions for each unit, When ¥ou answer this question with an "N",
the Runtime Services will use the answers built into the program by
the SETUP utility (see chapter 6 of the XXDP+ User's Manuel). If ¥ou
have never run the SETUP utility on this program file, the defaul
values listed below (just before the question mark) will be used.

CSR ADDRESS (0) 172150 ?

Answer with the address of the IP register of the controller as
addressed by the processor with memory management turned off
(i.e., an even 16-bit address in the range of 160000 to
177774).

VECTOR (0) 154 ?

Answer with the_ interrupt vector address of the controller. A
vector address in the range of 4 to 774 may be specified. The
controller does not have a vector "hard wired" to it, so any
vector not being used by this program and XXDP+ may be used.

DRIVE NUMBER (D) 0 ?

Answer with the drive number of the drive you wish to test.
This is _the number which appears on the “unit plug” on the
front of the disk drive., On a multi-unit drive, each sub-unit
number on the drive must be tested as a separate unit to
completely test the drive. A maximum of eight logical drives
may be tested on one controller at a time.

SEG 0007
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2.5 SOFTWARE QUESTIONS

- e A W m W oW W o

After you have answered the hardware questions or after a RESTART or
CONTINJE commend, the Runtime Services will ask for software
perameiers You will be prompted by "CHANGE SW_(L) ?" If you wish to
change any parameters, answer by typing "Y". The software questions
and the default values are described in the next paragraphs. You may
change the default values with the SETUP utility.

REFORMAT USING EXISTING BAD SECTOR INFORMATION (L) Y ?

If this question is answered "YES”, then the user wants the
REFORMAT mode format operation. REFORMAT mode will use the
bad sector information that is already on the disk. An¥‘
other mode wiil destro¥ this information. If this question
is answered "NO", the Tollowing will be asked to be sure the
user knows what he is doing.

NOT USING EXISTING INFORMATION WILL DESTROY THE FACTORY BAD SECTOR

INFORMATION ON THE DISK.
AGAIN - REFORMAT USING EXISTING BAD SECTOR INFORMATION (L) Y ?

This is asked to verify that the user does want to destroy
the bad sector_information on the disk and run another

format mode. If this is answered "YES”, then the user wants
the REFORMAT mode format operation and use the existin .
bad block information. If again answered "NO", the fo?lounng
question will be asked.

RECONSTRUCT BAD SECTOR INFORMATION (L) Y ?

R "YES” answer will cause a reconstruct mode format
operation. If answered "NO”, the following will be asked
to verify the user really wants the restore mode format.

DO YOU HAVE A FILE ON THE SYSTEM LOAD DEVICE
CONTAINING BAD SECTOR INFORMATION (L) N ?

Note that such a file will not be provided with the formatter
and this mode is not recommended. The format will begin

oan on a "YES" answer. Otherwise the following message

will be printed and the program will abort.

YOU_CANNOT PROCEED WITHOUT SUCH A FILE.

RESTART PROGRAM AND SELECT TO REFORMAT OR RECONSTRUCT DISK.

5cQ 0008
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2.6 MANUAL INTERVENTION QUESTIONS

P i e e

When the program starts a warn ng message ‘s printed to warn of improper
use of this formatter.

WARNING:
THIS FORMATTER PROGRAM SHOULD NOT BE USED AS A_DIAGNOSTIC

TOOL. RUN THIS PROGRAM ONLY AS INSTRUCTED IN THE DISK
NARNINERIVE‘S SERVICE MANUAL.
THIS PROGRAM WILL TAKE APPROYIMATELY 45 MINUTES ON
A RA6O, 30 MINUTES ON A RA80, 60 MINUTES ON A RA81, AND

120 MINUTES ON A RA82.

ARE YOU SURE YOU WANT TO RUN THIS FORMATTER (L) N ?

You must answer “YES” or the program will abort immediately. This.
family of disk drives uses a powerful bad block revectoring mechanism to
replace blocks that fall on defective areas of the disk media. As a
disk is used and defective blocks are detected, DEC operating systems
replace the blocks with other blocks on the disk (reserved for this

gur ose and otherwise inaccessable) so that the disk constant1¥ appears
o have its full storage capacity of error free disk blocks. Formatting
a disk of this type destroys this history information and is absolutely
not recommended except in_the cases specifically described in the disk
drive's service manual. These disks are fully formatted when sh:gped
from the Factory, therefore there is no reason to run this formatter
program at irstallation.

Upon answering "YES" to the sbove question, the date will be asked
for in the format used by the XXDP+ system.

ENTER DATE AS DD-MMM-YY (A) 1-JAN-70 ?

The default is provided so the user need ot supplz_the date.
The date question will normally on1§ be asked one time. If an
improper answer is typed, "INPUT ERRDG" is printed and the
question is asked again. A two or tour digit year may be
txped. A four digit year must be 1900 or greater (eg..
14-APR-1982). if only *wo digits are typed, the year is
determined as follows:

1. If the number tyned is 70 or greater, a 19 is prefixed.
Eg., . 1-JAN-70 translates to year 1970 and 25-DEC-99

translates to year 1999

2. If the number typed is less than 70, a 20 is prefixed. Eg.,
1 APR-21 is translated to year 2021.

If RECONSTRUCT mode is selected, the following question will be asked
for each disk before the format operation begins.

S%§§A% NUMBER FOR UNIT xx CONTROLLER AT xxxxxx DRIVE xxx

SEQ 0009 ,
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SEQ 0010

A decimal number in the range of 0 to 18446744073709551615
must be entered (no deFault?.
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If RESTORE mode is selected, the following question will be asked.

NAME OF FILE CONTAINING BAD SECTOR INFORMATION FOR
DISk TO BE FORMATTED (A) ?

If the file named does not exist on the system load device,
the program will abort back to the XXDP+ prompt after printing
an error message.

2.7 EXTENDED P-TABLE DIALOGUE

e e e e W e W e

When you answer the hardware questions, you are building entries in a
table that describes the devices under test. The simplest uag to
build this table is to answer all questions for each unit to be
tested. If you have a multiplexed device such as a mass storage
controller with several drives or a communication device with several
lines, this becomes tedious since most of the answers are repetitious.

To illustrate a more efficient method, suppose you are testing a
fictional device, the XY11. Suppose this device consists of a control
module with eight units (sub-devices) attached to it. These units are
described by the octal numbers O_through 7. There is one hardware
arameter that can vary among units called the Q-factor. This
-factor mg¥ be 0 or 1, delow is a simple way to build a table for
one XY11l with eight units.

# UNITS (D) ? 8<«CR>

UNIT 1

CSR ADDRESS (02 ? 160000<CR>
SUB-DEVICE # (0) ? QO<CR>
Q-FACTOR (0) 0 ? 1<CR>

UNIT 2

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 1<CR>
Q-FACTOR (0) 1 ? O«CR>

UNIT 3

CSR ADDRESS (0) ? 160000<CR>
SUB DEVICE # (0) ? 2<«CR>
@-FACTOR (0) 0 ? . <CR>

UNIT 4

CSR ADDRESS (C) ? 160000<CR>
SUB-DEVICE # (0) 7 3<CR>
@-FACTOR (0) 0 ? <CR>

UNIT 5

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) 7 4<CR>
@-FACTOR <0) 0 ? <CR>

SEQ 0011
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UNIT 6

CSR ADDRESS (0) ? 160000<CR>
SUs-DEVICE # (0) 7 5¢<«CR>
Q-FACTOR (0) 0 ? <CR>

UNIT 7

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 6<CR>
G-FACTOR (0) 0 ? 1<CR>

UNIT 8

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

Notice that the default value for the Q-factor changes when a
nonidffault response is given., Be careful when specifying multiple
units!

Rs you can see from the above example, the hardware parameters do not
vg;y saggnfucantly from unit to unit. The procedure shown is not very
efficient.

The Runtime Services can take multiple unit specifications however.
Let's build the same table using the multiple specification feature.

# UNITS (D) ? 8<«CR>

I7
CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 0Q,1<CR>
Q-FACTOR (C) 0 ? 1,0<CR>
UNIT 3
CSR ADDRESS (Q) ?_ 160000<CR>
SUB-DEVICE # (0) ? 2-5<CR>
Q-FACTOR (0) ¢ ? O<CR>

UNI
CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? "6, 7<CR>
R-FACTOR (0) ¢ 7 "1<Ch>

As you can se» in the above dialogue, the runtime services will build
as manK entries as it can with the information given in any one pass
through the questions. In the first pass, two entries are built since
two sub-devices and a-factors were specified. The Services assume
that the CSR address is 160000 for both since it _was sggc:faed only
once. In the second pass, four entries were built. This is because
four sub-devices were specified. The "-" construct tells the Runtime
Services to increment the data from the first number to the second.
In this case, sub-devices 2, 3, 4 and 5 were specified. (If the
sub-devices were specified by addresses, the_increment would be by 2
since addresses must be on an even boundsry.) The CSR addresses and
@-factors for the four ent-ies are assumed to be 160000 and 0 _
respectively since they were only specified orce. The last two units
are specified in the third pass.

SEQ 0012
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l:f whole process could have been accomplished 'n one pass as shown
ON.
& UNITS (D) ? 8<«P>
UNTT |
CSR ADDRESS (0) ? 160000<CR>»
SUB-DEVICE # (0) ? 0-7<CR>
Q-FACTOR (0) 0 2 0,1,0,,..1.1<CR>

As you can see from this gxamgle.,null replies (commas enclosing a
null field) tell the Runtime Services to repeat the last reply.

2.8 QUICK START-UP PROCEDURE

P e T T SN PR A R P e Y

To start-up th's program:
1. Boot XXDP+

2. Give the date and answer the LSI and SOHZ (if there
15 a clock) questions

Type "R ZUDKAQ"

Type “START”

. Answer the "CHANGE HW" question with "Y”
Answer all the hardware questions

Answer the “CHANGE SW” question with *N”
Answer "Y" to the "ARE YOU SURE ..." guestion Follouingethe

warning. Please read the disk drive’'s service manual before
answering this question.

U ~N O NN A~ W

9. Type today’'s date.

When you follow this procedure you will be using only the defaults for
flags and software garameters. These defaults are described in
sections 2.3 and 2.5.

SEQ 0013
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Sample of terminal dialogue to test two disks on one controller:
DR>STA

CHANGE HW (L) ?° Y

# UNITS (D) 2?2

UNIT 0
CSKk_ADDRESS (0) 172150 ?
VECTOR (0)
DRIVE NUMBER (D) 0?0,

CHANGE SW (L) ? N

WARNING:

THIS FORMATTER PROGRAM SHOULD NOT BE USED AS A _DIAGNQOSTIC
TOOL. RUN THIS PROGRAM ONLY AS INSTRUCTED IN THE DISK

HARNINgRIVE‘S SERVICE MANUAL.

THIS PROGRAM WILL TAKE APPROXIMATELY 45 MINUTES ON

A RA6O, 30 HINUTES ON A RA80, 60 MINUTES ON A RA81, AND

120 MINUTES ON A RA82.

ARE YOU SURE YOU WANT TO RUN THIS FORMATTER (L) N ? Y
ENTER DATE AS DD-MMM-YY (A) 1-JAN-70 ? 14-APR-82

UNIT 0 CONTROLLER AT 172150 DRIVE O  RUNTIME 0:00:20

Format bequn Version 11
STOPPING THIS FORHAT AFTER THIS POINT WILL MAKE THE DISK

UNUSABLE, AND WILL CAUSE THE DISK TO BE SPUN DOWN WHEN
BROUGHT ONLINE.

gNIT 1 CONTROLLER AT ize1so DRIVE 1  RUNTIME 0:00:23
orma I"S on

STOPPING HIS FORHAT AFTER THIS POINT WILL MAKE THE DISK
UNUSABLE, AND WILL CAUSE THE DISK TO BE SPUN DOWN WHEN
BROUGHT ONLINE.

UNIT O CONTROLLER AT 172150 DRIVE O RUNTIME 0:42:20
Format completed

evectored LBNS

2 Primary revectored LBNS

ecoagﬁgy/tertuary revectored LBNS

ad blocks in the RCT area due to data errors
ad blocks in the DBN area due to data errors
ad blocks in the XBN area due to data errors
locks retried on the check pass

successfully

0
0
0
0
0
2

Q.-CDW!DWCDU‘)"DZ)

FCT use

SEQ 0014




i
LU

CZUDKO UDASOA/KDASO Q FORMATTER MACRO VOS5.03b Monday 23-Dec-85 11:22 Page 12
USER DOCUMENTA
UNIT 1 CONTROLLER AT 172150 DRIVE 1 RUNTIME 1:25:18
Fo'mat completed
131 Revectored LBNS
131 Primary revectored LBNS
8 gggongary/tertuary revectored LBNS
1 Bad blocks in the RCT area due to data errors
0 Bad blocks in the DBN area due to data errors
0 Bad blocks in the XBN area due to data errors
249 Blocks retried on the check pass
FCT used successfully

CZUDK

DR>

0 EggULAT%VE ERRORS

g:Tslgngfdfggm:gaée?gslgggge30|ng through software questions.
DR>STA

CHANGE HW (L) ? N

CHANGE SW (L) ?Y

REFORMAT USING EXISTING BAN SECTOR INFORMATION (LY Y ? Y
WARNING:

THIS FORMATTER PROGRAH SHOULD NOT B8~ USED AS A_DIAGNQSTIC
T RUN THIS P

OOL . ROGRAM ONLY AS INSTRUCTED IN THE DISK
DRIVE‘S SERVICE MANUAL.

ING:
THIS PROGRAM WILL TAKE APPROXIMATELY 45 MINUTES ON

A RA60, 30 MINUTES ON A RA80, 60 MINUTES ON A RA81, AND

120 MINUTES ON A RA82.
ARE YOU SURE YOU WANT TO RUN THIS FORMATTER (L) N ? Y
ENTER DATA AS DD-MMM-YY (A) 1-JAN-70 ? 14-APR-82

RUNTIME 0:00:20
Format bsqun Version 8
STOPPING THIS FORMAT AFTER THIS POINT WILL MAKE THE DISK
UNUSABLE, AND WILL CAUSE THE DISK TO BE SPUN DOWN WHEN
BROUGHT ONLINE.

RUNTIME 1:33:45
Format completed
Revectored LBNS
Primary revectored LBNS
Secondary/tertiary revectored LBNS
Bad RBNS

OOOoOoMMN

Bad blocks in the RCT area due to data errors
Bad blocks in the DBN area due to data errors
Bad blocks in the XBN area due to data errcrs
Blocks retried on the check pass

d successfully

ANl =

FCT use

SEQ 0015
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CZUpDK £0P 1
0 CUMULATIVE ERRORS

DR>
3.0 ERROR INFORMATION

- m e - - -

- - - - - - - - ------ .- -

There are three levels of error messages that may be issued by the
formatter; general. basic and extended. General error messages are
always printed unless the "IER" flag is set (section 2.3). The general
error message is of the form:

NAME TYPE NUMBER ON UNIT NUMBER TST NUMBER PC:XXXXXX
error message

where: NAME = formatter name
TYPE = error type (SYS FTL ERR, DEV FTL ERR)
NUMBER = error number o
UNIT NUMBER = 0 - N (N is last unit in PTABLE)
TST NUMBER = test and subtest where error occurred
PC:XXXXXX = address of error message call

System fatal errors (SYS FTL ERR) are used to report errors that are
fatal to the entire formgtter.program. The formatter stops and the
Runtime Services prompt is printed.

Device fatal errors (DVC FTL ERR) are used to_report errors that are
fatal to the device (may be either the controller or disk drive).
Testing stops on that device for the remainder of the current test.

Basic error messages are messages that contain some additional
nformation about the error. These are always printed unless the
"IER” or "IBE" flags are sei {section 2.3). These messages are
printed after the associated general message.

Extended error messages contain supplementary error information such
as _register contents or good/bad data. These are always printed
unless the "IER”, “IBE” or "IXE" flags are set (section 2.3). These
messages are printed after the asscciated general error message and
any associated basic error messages.

The general and basic error messaqes from this formatter are always
one line each. The basic message defines what program detected the
error, the controller being used and the time of the error:

HOST PROGRAM CONTROLLER AT xxxxxx RUNTIME hhh:mm:ss

The host prggram (PDP-11) detected the error. CONTROLLER AT
xxxxx identifies the address of the controller being tested.

It may be omitted if the error is not specific to one controller.

SEQ 0016 |
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Sample error message:

CZUDK DVC FTL ERR_ 00021 ON UNIT 00 TST 001 SUB 00Q PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME 0:00:12
CONTROLLER RESIDENT DIAGNOSTICS DETECTED FAILURE

SA CONTAINS 104041

- gengral message
N asic message

}- extended message

REPLACE CONTROLLER PROCESSOR MODULE

The DUP program may also ﬁrint error messages. Theg are printed
exactly as presented by the DUP program and cannot be suppressed by

any flags.

3.2 SPECIFIC ERROR MESSAGES

- e - - - - L A

- e T o e e e e M aE EE w w E 4e

Following is a list of the error messages that may be ﬁrinted by the
formatter program. In the list, some of the numbers that may vary
with execution or program version are shown as “xxx". These include
program counters and runtime. Other numbers, such as unit number,
drive number, controller address and data in registers are filled with
sample numbers. Additional information about the error may follow the
error message.

00001  CZUDK SYS FTL ERR_ Q0001 ON UNIT Q0 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
INVALID ANSWERS GIVEN TO HARDWARE QUESTIONS
CONTROLLER HAS MORE THAN ONE VECTOR, BR LEVEL OR BURST RATE

When the hardware questions were answered, two units were
selected with the same CSR address but with a different
vector, BR level or burst rate. A single controller can
have only one vector, BR level or burst rate. The program
is aborted and returns to the Runtime Services orompt so
that the hardware questions may be changed.

00002 CZUDK SYS FTL ERR_ 00002 ON UNIT 00 75T 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
INVALID ANSWERS GIVEN TO HARDWARE QUESTIONS
MULTIPLE UNITS SELECT THE SAME DRIVE

The hardware questions for two units were exactly the same.

The program is aborted and returns to the Runtime Services
prompt s¢ that the hardware questions may be changed.

SEQ 0017
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00003  CZUDK SYS FTL ERR_ 00003 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
INVALID ANSWERS GIVEN TO HARDWARE QUESTIONS
MORE THAN EIGHT DRIVES SELECTED ON THIS CONTROLLER

UB to four physical disk drives can be attached to a UDASOA or
KDAS0-Q at one time. A physical disk drive may be from one to
four logical disk drives. Each logical disk drive is considered
one unit to the formatter program. Even though more than eight
logical disk drives can be attached to one UDAS0A or KDAS0-U, the
controlier only sugports eight. The program is aborted and
returns to the Runtime Services prompt so that the hardware
questions may be changed.

00004 CZUDK SYS FTL ERR 00004 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM RUNTIME x:xx:xx
NCT ENOUGH ROOM IN MEMORY TO FORMAT_THE UNITS SELECTED
PLEASE START PROGRAM QOVER AND FORMAT FEWER UNITS AT A TIME

This program does not limit the number of units that can

be tested by sgecnfy:ng a maximum number. What limits

the number 1s the amount of memory used to store data

on each unit. The number of units that are testable at one
t:mg has been exceeded. Start program over and select fewer
units.

00008 CZUDK SYS FTL ERR_ Q0008 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
INVALID ANSWERS GIVEN TO HARDWARE QUESTIONS
TWO CONTROLLERS USE THE SAME VECTOR

The hardware questions for two units specified_different

CSR addresses but identical vector addresses. The program
is aborted and returns to the Runtime Services prompt so

that the hardware questions may be chenged.

00009 CZUDK DVC FTL ERR__00009 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM RUNTIME x:xx:xx
ONLY ONE_DISK CAN BE SELECTED IN HW QUESTIONS IN RESTORE MODE.
PLEASE START PROGRAM OVER AND SELECT ONLY ONE DISK.

If the operator chooses to run the formatter in RESTORE
mode, then only one disk can be selected in the hardware
questions. REgTORE mode is run in this way because

a file containing the bad block information is used and
that information matches only one drive.

00010 CZUDK DVC FTL ERR 00010 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM RUNTIME x:xx:xx
THIS PROGRAM CAN ONLY REFORMAT A DISK IN UNATTENDED MODE

This program needs to ask questions of the operator. It
refuses to run in RECONSTRUCT and RESTORE modes because the
questions obtain data that is absolutely necessary. REFORMAT
mode is allowed to run_because only a date is needed. The
default date of 1-JAN-70 's used.

SEQ 0018
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00014

00020

CZUDK DVC FTL ERR_ 00014 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx

CONTROLLER IS NOT SUPPORTED BY THIS FORMATTER PROGRAM. THIS
PROGRAM REQUIRES A UDAS0-A (MODEL 6) OR A KDAS0-Q (MODEL 13)
CONTROLLER. CONTROLLER REPORTED MODEL CODE xx.

All UDAS0-0's (modules M7161-2) are not suggorted by this
formatter. The module sets M7485-6 and FIg. are the only
ones that can be used by this formatter. If the controller
is a UDAS0-0 (M7161-2) ut will not be tested If the
controller consists of the M7161-2 modules, |nstall one with
M7485-6 modules. Replace both modules, mnxnng the module

sets will not work.

CZUDK DVC FTL ERR_ 00020 ON UNIT 0

HOST PROGRAM _CONTROLLER AT 172150 NTIHE %1 XX XX

MEMORY ERROR TRYING TO _READ CONTROLLER REGISTERS )

CHECK CSR SELECTION SWITCHES 8 CONT RELLER PROCESSOR MODULE OR BUS

OR REPLACE CONTROLLER PROCESSOR MODUL

A non-existant memor¥ error occurred when the host program
tried to access the A registers, The controller
is at another address (check the CSR seiection switches)
or the BUS or the controller processor module is broken.

0 TST 001 SUB 000 PC: xxxxxx
LL

UNIT
1721
CONT

Z2ZroH
mz:

SEQ 0019
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00021 CZUDK DVC FTL ERR 00021 ON_UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
CONTROLLER RESIDENT DIAGNOSTICS DETECTED FAILURE
SA CONTAINS 105154
REPLACE CONTROLLER SDI MODULE

The controlle,- Resident dia gnostic detected a failure. The
error is dioplayed in the S Here are the possible error
values and their meaning:

104000 - Fatal sequencer error

104040 - D processor ALU error

104041 - D proc ROM parity error

105102 - D proc with no Board #2 or RAM parity error
105105 - D proc RAM buffer error

105152 - D proc SDI error

105153 - D proc write mode uraE SERDES e

105154 - D proc read mode SERDES, RSGEN and ECC error
106040 - U proc ALU error

106041 - U proc Control Register error

106042 - U proc FAIL/ROM Bar:ty error/Board #1 test count is wrong
106047 - U proc Constant ROM error with D proc running SDI test
106055 - Unexpectant trap found, aborted diagnostic
106071 - U proc ROM error

106072 - U proc ROM parity error

106200 - Step 1 data error (MSB not set)

107103 - U proc R gurl ty error

107107 - U proc RA ffer error

107115 - Board #2 test count was wrong

112300 - Step 2 error

122240 - NPR error

122300 - Step 3 error

142300 - Step 4 error

Replace the board specified in the last line of the error
message.
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00022 CZUDK DVC FTL ERR 00022 ON UNIT 00 TST_0Q01 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x
STEP BIT DID NOT SET IN SA REGISTER DURING INITIALIZATION

STEP BIT EXPECTED 004000
SA CONTAINS 000000
REPLACE CONTROLLER PROCESSOR MODULE

The controller did not respond as expected during the
initialization sequence which communicates using data
in the SA register. A normal response from the controller
contains either a STEP bit or an ERROR bit defined as

follows:
Bit 15 (100000 Error bit
Bit 14 (040000 Step 4 bit
Bit 13 (020000 Ste 3 bit
Bit 12 (010000 Step 2 bit

bit 11 (004000 Step 1 bit
Neither the expected step bit nor the error bit set within
the expected time.

00023 CZUDK DVC FTL ERR_ 00023
HOST PROGRAM__CONTROL

0es 00 aaTTOOI SUB 000 PC: xxxxxx
CONTROLLER DID NOT CLEAR
EA
T

20 NTIME x
RUCTURE IN HOST HEHORY DURING
% ic Al AgDRESS 040644

N UNIT
T 1
ING ST
S
ERARE

INITIALIZATION

6_WORDS ERL T0 B CLEARE

FIRST SEVERAL WORDS NOT C
ADDRESS CONTENTS
04064 000010

040650 000010

040652 000010
REPLACE CONTROLLER PROCESSOR MODULE

The controller is to clear the ranE structure (a communications
area used by the controller to talk to the host) in host memory
before Step 4 of initialization. If the controller diagnostics
did not clear memory and did_not flag an error, then error
message 00023 is displayed. The contents of each word in memory
is set to 177777 before the test. Failure of the controller

to clear each word indicates a fault in the address

interface to the Unibus or Q-bus.

00024 CZUDK DVC FTL ERR_ 00024 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x
SA REGISTER DID NOT GO TO ZERO AFTER STEP 3 NRITE OF INITIALIZATION
PURGE/POLE DIAGNOSTICS WERE REQUESTED
SA CONTAINS 004400
REPLACE CONTROLLER PROCESSOR MODULE

For better testing, the host can test the PURGE and POLE
mechanism of the controller. To do so the host sets bitl5
of the ste 3 data and sends the data to the controller.
The contro er must ?o to zero and wait for the purge and
pole. If the controller never went to zero, then error
message 00024 is displayed. The controller may have a bad
processor module or the UNIBUS or Q-bus may be broken.

UN
17
G
TA

0
A
R
D T
L

1
2
S
AR
D

SEQ 0021
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(. 5 CZUDK DVC FTL ERR_ 00025 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM_CONTROLLER AT 172150 RUNTIME x:xx:xx
CONTROLLER _DID NOT RETURN CORRECT DATA IN SA REGISTER DURING

INITIALIZATION
SA EXPECTED 004400
SA CONTAINS 004000
REPLACE CONTROLLER PROCESSOR MODULE

For each step of 'nitielizatijon, specific data "s expected
to be dlsglayed 17 the SA. If the SA does not match

the expected dats then error message 00025 is displayed.
Replace controller processor module.

00030  CZUDK DVC FTL ERR_ Q0030 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
CONTROLLER REPORTED FATAL ERROR IN SA REGISTER WHILE RUNNING FORMATTER
SA CONTAINS 100004

A message from the controller firmware reﬁorts an unexpected
failure. An error code is presented in the SA.
Here is a list of the codes and their meanings:

004400 - Controller has been inited bf either a bus
init or by writing into the IP. . )
100001 - BUS envelope/packet read error (farnt¥ or timeout)
100002 - BUS envelope/packet write error (parity or timeout)
100003 - Controller ROM and RAM parity error
100004 - Controller RAM parity error
100005 - controller ROM parity error
100006 - 8US ring read error
100007 - BUS ring write error
100010 - BUS interrupt mester failure
100011 - Host access timeout error
100012 - Host exceeded credit limit
100013 - Controller SDI hardware fatal error
100014 - fatal error _
100015 - Hardware timeout of instruction loop
100016 - Invalid virtual circuit identifier
100017 - Interrupt write error on BUS

00031 CZUDK DVC FTL ERR_ Q0031 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
FORMATTER IS HUNG

All DM programs are required to communicate with the
host ﬁrogram; so as to assure the host program that
the D Brogram is not hung up or in an endless locp.
If the DM proargm has not done so, the host program
assumes the DF is hung and this message appears.

SEQ 0022

}
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00032 CZUDK DVC FTL ERR_ Q0032 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx

HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
MESSAGE BUFFER RECEIVED FROM FORMATTER WITH UNKNOWN REQUEST NUMBER
MESSAGE BUFFER CONTAINS:

000001 000002 000003 000004 000005 000006 0000¢7

000003 000009 000010 000011 (00012 000013 000014

000015 000016 000017 000018 000019 V00020 000021

000022 000023 000024 000025 000026 000027 000028

000029 000030 000031 000032 000033 000034 000035

The DM program and the host program communicate with
each other using packets. Each packet must have a
request number set up bx_the OM program and interpreted
by the host grogram. This request number is not a
known request number. The problem may be the BUS or
either one of the controller modules or = corrupted DM
program. Word 1 contains the DM request number, and
word 2 tvpically contains the drive number. The rest
of the buffer contains information specific to a

DM request. The numbers in the example show

the order in which words are displayed.

00033  CZUDK DVC FTL ERR_ 00033 ON UNIT 00 TSy 001 SUB 000 PC: xxxxxx
00034  HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
RESPONSE PACKET FROM CONTRCLLER DOES NOT CONTAIN EXPECTED DATA
E%éEEQTEQNTROLLER RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED
COMMAND PACKET SENT RESPONSE PACKET RECEIVED
000000 000020 000000 000020
000000 000000

000000 Q00000
000000 000002 000000 000202
000000 014336 000000 014336
000000 034674 000000 034674
000000 000000 000000 000000
00000G 000000 000000 000000
000000 051232 000000 051232
000000 000000 000000 000000
000000 000000 000000 000000
000000 000000 000000 000000
000000 000000 000000 000000

The host program insgected the response packet which was .
given by the controller. The response packet may have been in
error with one of the following points:

13 The end code was not as expected. _
2) The status code showed an error occurred with the
last command.

3) The command reference numbers (the first word) did
not match.

If 1 or 3 occurred, there may have been a transmission
problem between the controller and the host program. If 2
occurred, check the error code in the MSCP specification for
further information. The packets are displayed two long words
?er line, low order word and byte to the.rught

corresponding to the MSCP long-word entity).

SEQ 0023
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00036

00037

00100

00101

CZUDK DVC FTL ERR_ 00036 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
NO_INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS

WHILE LOADING FORMATTER

After a DM program has been sent to the controller, the
host program expects an interrupt within 30 seconds. The
interrupt is used to assure the host program that the

M program is sane. If no interrupt occurred, then

error message 00036 is displayed and the DM program is
assumed to ue hung.

CZUDK DVC FTL ERR 00037 ON UNIT 00 1ST 001 SUB 000 PC: xxxxxx
° PROGRAM CONTROLLER AT 172150 RUNTIME x
ITR86h¥§I§§P0§558 FATAL ERROR IN SA REGISTER HHILE LOADING FORMATTER
REPLACE CONTROLLER PROCESSOR MODULE

While loading the DH program to the controller, the SA
became non-zero. When this occurs, it sngnnfles that
the controller microcode has run across a fatal error.
The displayed value is in octal. Check the error code
with the list in 00030

CZUDK DVC FTL ERR_ 00100 ON UNIT 00 TST Q01 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
FORMATTZR ASKED UNEXPECTED QUESTION (25)

The formatter sends a value that corresponds to
a specific question or message. If this value does not
fit into the range of questions, then this error appears.

CZUDK DVC FTL ERR Q0101 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x
FORMATTER REJECTED ANSWER TO DATE OR SERIAL NUHBER QUESTIDN

After the operator inputs the date/serial number, the
formatter will ask the host pr:gram for them. If for
some reason the date/serial number was unacceptable to
the formatter, this error message will appear. Retry
the program and if this error sppears aga:n get out
of the diagnostic runtime services and back to the
XXDP+ prompt and reload the program.
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3.2.2 DUP PROGRAM ERROR MESSAGES

P I T I P I I I T

Error messages returned by the formatter are as follows:
GET STATUS failure

This cguld be caused by a number of reasons. Examples: the
RUN/STOP switch is out, the WRITE PROTECT switch is in, or the
DIAGNOSTIC REQUEST bit is set by the drive.

SDI send error

An attempt to send an SDI command failed. ine signal
RECEIVER READY was not asserted.

Unsuccessful SDI command

The response from an SDI command was unsucceasful and all commands
should be successful for the formatter to work. There may be a
cable probl:m drive receiver problem or controller transmitter problem.

S0I receive error

This message is presented for several reasons. The drive timed out,
the first word from the drive was not a start frame, there was a framing
error on the SDI level 0 reead (cable/receiver/trensaitter problem),
checksum error, or the buffer size given by the formatter wasn't large
enough for the controller. Again, there may be &
cable/receiver/transmitter problenm.

BUS read error
This is caused bI one gf two problems. While trying to read an overlay
into the controller buffer aenorxé the formatter came across a_
nonexistent memor! error. Or, there was a failure while downline

loading the bad block information. There may be something wrong with
the BUS or the controller processor module.

Formatter initialization error

For this error to occur, the controller must be processing the
DM code improperly.

Non-existant unit nurber
The desired disk drive wasn't attached to the controller.

SEQ 0025
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DBN/XBN format error (drive FORMAT command failed)

All attempts and retries to format a track failed. There may have been
a_timeout of drive signals, the drive dropped the READ/WRITE READY
;naoal during the format operation or the drive clock timed out (which
indicates cable/transmitter/receiver failures).

FCT does not have enough good copies of each block

There must be at least two ggod.cogies of ever¥ block in the FCT, For
this error to occur, the media is badly corrupted or the read/write
logic is failing.

SEEK error

After a seek command comgleted successfully, the READ/WRITE READY
signal was never set or the ATTENTION signal was set.

RCT does not have enough good copies of each block

There must be at least two gqod,co res of ever¥ block in the RCT, For
this error to occur, the media is badly corrupted or the read/write
logic is failing.

LBN format error (drive FORMAT command failed)

All attempts and retries to formet a track failed. The
timeout of drive signals, the drive dropped the READ/WRITE READY

a d
sigoal during the format operation or the drive clock timed out (which
indicates cable/transmitter/receiver failures).

here may have been

FCT write error

A particular block failed to be written into every copy of the FCT.
There is either terribly bad media or a write logic failure.

RCT read error

The formatter could not read at least one good copy of a particular
block in the RCT area.

RCT write error

A particular block failed to be written into every copy of the RCT,
There is either terribly bad media or a write logic failure.

SEQ 0026
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RCT full
There were so many bad blocks on the media that the RCT area was

filled aof could not hold any more, There could be read/wr te
logic failure or bad cable connection.

FCT read error

The formatter could not read at least one good copy of a particular
block in the FCT area.

FCT downline-load error

The formatter was led to believe_that a bad block "nformation file
was larger than it really was. There may be a BUS or controller
processor module problem.

Drive init timeout

After the drive was inited, the RECEIVER READY signal never asserted.

Illegal response to start-up question
An overflow occurred when the serial number went over 64 bits.

FCT corrupted - Format Invalid

R problem was detected while using the date in the FCT. Either
the data was not written properly or it has been cirrupted since the
last format. The format on the disk is no good ard the disk will not be
usable b .an¥ DEC operating system. Running the “ormatter again may
have a slight chance of succeeding. Otherwise, replace the disk or HDA.
If 50u do not have a spare disk or HDA you may try to format the disk in
RECONSTRUCT mode, If the disk is not an RA8Q, order a replacement disk

or HDA immediately.

SEQ 002/
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DRIVE ERROR ENCOUNTERED - STATUS RESPONSE:
STATUS (R T0 AF 00 0080 0013 1000

L): 1AF1 0304 E100 8B
LAST BLOCK ACCESSED (16-BIT OCTAL): 000000 000000

The disk drive repcrted an error, You ma¥ see the drive’'s fault
light come on. The formatter will attempt to clear the error

in the drive and continue. This error does not mean that
anything is necessarily urong unless this error is printed many
times. If you see many of these errors, you may wish to sto
the format and run diagnostics on the disk drive., But remember,

if you stop the formatter the disk will not be usable and the
disgnostics will report that the format is bad. The drive's status
is presented in hexidecimal in the same format as the diagnostic
gr rams. The last block accessed is a representation of the

ast block header written onto the disk.

MORE THAN 12.5¢ OF TRACK IS BAD

The formatter found_more than one eighth of the blocks on a
single track bad. This error does not mean that anything is
necessarily urong unless this error is printed many times.
you see many of these errors, zou may Wish to stop the format
and run diagnostics on the disk drive. But remember, if you
stop the formatter the disk will not be usable and the
diagnostics will report that the format is bad.

An example of how the errors are presented is below:

RUNTIME 0:00:18
Non-existant unit number

SEQ 0028
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4.0 PERFORMANCE AND PROGRESS REPORTS

L R I T T T U R R e I R

There is no statistical report that can be rminted using the
Diagnostic Runtime Services PRINT command.

The DUP program issues the following messages upon normal
completion:

Format completed
n Revectored LBNS

Where n is the number of LBNs revectored in the user data area.

n Primary revectored LBNS
Where n is the number of LBNs which were primary revectors.

n Secondary/tertiary revectored LBNS

Where n is the number of the LBNs which were secondary or
tertiary revectors.

n Bad RBNS
Where n is the number of RBNs which were bad.

n Bad blocks in the RCT area due to data errors

Where n is the number of blocks in the total RCT area which
were bad.

n Bad blocks in the DBN area due to data errors
Where n is the number of blocks in the total DBN area which
were bad.

n Bad blocks in the XBN area due to data errors

Where n is the number of blocks in the total XBN area which
were bad.

SEQ 0029
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n Blocks retried on the check pass

Where n is the number of blocks which had an error on the first
read attempt after formatting.

FCT used successfully or
FCT was not used

Depending on the answers to the software questions .nd the
availabi It! of the bad sector information (FCT), ore of these
messages will be printed.

An example of how the messages are presented is below.

RUNTIME 1:24:57

Format completed
S Revectored LBNS

Primary revectored LBNS
0 Secondary/tertiary revectored LBNS
0 Bad RBNS
0 Bad blocks in the RCT area due to data errors
0 Bad blocks in the DBN area due to data errors
0 Bad blocks in the XBN area due to data errors
Blocks retried on the check pass
FCT was not used

un

wn

5.0 TEST SUMMARIES

There is only one test in this program - Test #1. Its only purpose is
to load and run the format program in a UDASOR or KDASO-Q.

SEQ 0030
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)L .SBTTL PROGRAM
26 002000 BGNMOD
144

58 **THE PROGRAM HEADER IS THE INTERFACE BETWEEN

29 ' THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR.

31

32 002000 POINTER BGNSW, BGNSFT, BGNSETUP

32 002000 HEADER CZUDK.B.0,7200.,1,PRI07
002000 LSNAME : :
002000 103 ASCII /C/
003001 132 "RSCIT 727
005002 125 "ASCIT /U7
002003 104 "ASCII 7D/
002004 113 "ASCIT 7K/
003005 000 ‘BYTE 0
002006 000 BYTE 0
003007 000 ‘BYTE 0
002010 LSREV: :
005010 102 ASCIT /B/
005011 L$DEPO: ;
002011 060 ASCII /07
002012 LSUNIT: :
002015 000001 WORD  TSPTHV
002014 LSTIML::
002014 016040 WORD  7200.
005016 L$HPCP: :
002016 023234 WORD  L$HARD
002020 L$SPCP: -
002050 023312 . MORD  L$SOFT
002052 LSHPTP: -
002029 002130 WORD  L$HW
005024 L$SPTP: :
005054 002136 WORD  L$SW
002026 LSLADP: :
003036 000124 WORD  LSLAST
002050 L$STA: :
005030 000000 WORD 0
002032 L$CO::
005035 000000 WORD 0
005034 LSDTYP: :
005034 000001 WORD 1
002036 LSAPT: :
002036 000000 WORD 0
002040 L$DTP: :
003040 002124 WORD  L$DISPATCH
005042 L$PRIO: :
002045 000340 WORD  PRIO7
005044 LSENVI: :
002044 000000 WORD 0
002046 LSEXPL: :
002046 000000 WORD 0
395030 003 LSMREV:: vTE CoRevISION
002051 003 ‘BYTE  CEDIT
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H3

002120

000000
000000

000000
003454
000000
000000
000000
000000
000000
000000
003502
104035
000000
021512
022450
022446
021504
000000
000000
000000

L$EF::

L$SPC::
L$DEVP::
L$REPP::
L$EXPA: ;"
L$EXPS:: "
L$AUT::
L$DUT::
LSLUN: : ~
L$DESP: ;"

L$LOAD::
LSETP: :
L$ICP::
L$CCP::

L$ACP:: ~

L$PRT: :

L$TEST::
L$DLY::
L$HIME::

SEQ@ 0032

0
0

0
L$DVTYP

o O O O o ©O

L$DESC
ESLOAD
0
L$INIT
L$CLEAN
L$AUTC
L$PRQOT
0

0

0
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CZuD
DISPATCH TABLE
1
P
3
3
S
6
7
8
9 002122
002122
002124

002124

.SBTTL DISPATCH TABLE

**THE DISPATCH TABLE CO
¢ 1716 USED BY THE SUP
DISPATCH 1

000001

022534

NTAI
ERVI

wnZ

%ACH TEST.

. WORD
L$DISPATCH: ;
.WORD

Bt

SEQ 0033
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AULT HARDWARE P-TABLE
é .SBTTL DEFAULT HARDWARE P-TABLE
3 ;
4 ;’%HE DEFAULT HARDWARE P-TABLE CONTAINS DEFAULT VALUES OF
5 ; THE TEST-DEVICE PARAMETERS. THE STRUCTURE OF THIS TABLE
6 ; IS IDENTICAL TO THE STRUCTURE OF THE HARDWARE P-TABLES,
g ; AND IS USED AS A “"TEMPLATE" FOR BUILDING THE P-TABLES.
9
10 002126 BGNHW  DFPTBL
002126 000092 HORD  L10000-LSHW/2
002130 L$HU: :
1" 002130 DFPTBL :
12 002130 172150 JWORD 172150 ; UNIBUS ADDRESS
13 002132 000000 WORD 0. ; LOGICAL DRIVE NUMBER
14 002134 ENDHUW
002134 £10000:
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SOFTWARE P-TABLE

OO Q0 ~JULN 8 N —

002134

1
002132 000001

6 000007
0

THE SOFTWARE TABLE CONTAINS VARIQUS DATA U
PROGRAM AS OPERATIONAL PARAMETERS.

.SBTTL SOFTWARE P-TABLE

THESE

SET UP AT ASSEMBLY TIME AND MAY BE VARIED
i AT RUN TIME.

BGNSW

- WORD
ENDSW

ENDMOD

SFPTBL

7

;OFF
; 0.

SE
FA
BY

SET

0 BY THE
RAMETER S
THE OPE

ARE
RATOR

L$SW::

USE
YES/NO ANSWERS
L10001:

.WORD
SFPTBL: :

SEQ 0035

L10001-L$SuW/2




L_S

SEQ 0036
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GLOBAL EQUATES SECTION

1
e
3
3
S
6
7
8
9
10 002140

100000

000001

001000
000400
000200
000100

000001

000040

000034

000340

000200

.SBTTL GLOBAL EQUATES SECTION
BGNMOD

THE GLOBAL EQUATES SECTION_CONTAINS PROGRAM CQUATES THAY
ARE USED IN MORE THAN ONE TEST.

bI

[ 1200 T T I NN T L { Y {2 T DO T IO L A 1 A [ I |
U H RN RN NN

W o #Hnnuwn ha

VENT

EQUALS
FINITIONS

100000
40000

AG_DEF INITIONS

EF32:EF17 RESERVED FOR SUPERVISOR TO PROGRAM COMMUNICATION

EF . START=- 32, : START COMMAND WAS ISSUED

EF .RESTART==  31. : RESTART COMMAND WAS ISSUED

EF CONTINUE==  30. : CONTINUE COMMAND WAS ISSUED
EF .NEW== 29. : A NEW PASS HAS BEEN STARTED
Upma 28 ;Amwnmnmwmupmwmw
! PRIORITY LEVEL DEFINITIONS

PRIO7== 340

PRI06== 300

PRI0S== 240

PRI04== 200
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GLOBAL EQUATES SECTION

000140 PRIO3== 140
000100 PRI0O2== 100
000040 PRIOI== 40
000000 PRI00== 0
:OPERATOR FLAG BITS

000004 L == 4
000010 LOT== 10
000020 ADR:= = 20
000040 1DU== 40
000100 ISR== 100
000200 UAM== 200
000400 BOE== 400
001000 PNT== 1000
002000 PRI== 2000
004000 IXE== 4000
010000 IBE== 10000
020000 TER== 20000
040000 LOE== 40000

" 100000 HOE== 100000

12 000015 CR= 15

SEQ 0037

;VALUE TO PASS TO PRINT MACRO TO END LINE
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GLOBAL EQUATES SECTION
% :MACRO DEFINITIONS FOR GLOBAL EQUATES
g : THESE MACROS ARE USED TO DEFINE INDEXES INTO A TABLE
2 :CALLING SEQUENCE MUST BE
7 ; TABLE
8 ; ITER  NAME  BYTES
9 : TTEM  NAME  BYTES
10 ; ITEM  NAME  BYTES
%5 ; END SIZE
17 :TABLE DEFINES THAT A TABLE IS ABOUT TO BE DEFINED AND END TERHINATFS THE DEFINITION.
14 :ANY NUMBER OF ITEM LINES CAN APPEAR. NAME IS THE NAME OF THE SYMBOL BEING EQUATED 10
15 ;THE INDEX, THE INDEX ALWAYS STARTS AT ZERO. BYTES SPECIFIES THE SIZE OF THE VALUE TO BE
16 :STORED AT THAT INDEX IN BYTES. THE SIZE ARGUMENT TO THE END STATEMENT IS OPTIONAL, IT
17 :BE EQUATED TO THE SIZE OF THE TASLE IN BYTES. THE SYMBOL TINDEX IS USED TO KEEP TRACK
%g ;OF THE INDEX VALUE AND WILL BE EQUAL TO THE SIZE OF THE TABLE AFTER THE END STATEMENT.
20 .MACRO TABLE
21 TINDEX=0
gg ENDM
24 .MACRO ITEM NAME BYTES
25 . NAME =T INDE X
26 TINDEX=TINDEX+BYTES
Sg .ENDM
29 .MACRO END SIZE
30 IF N8B SIZE
31 STZE=TINDEX
3D ENDC
33 .ENDM
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SECTION

000177
000200

000400
004000

000007
000070

000200
003400

000001

:UDA BIT DEFINITIONS
;UDASA REGISTER UNIVERSAL READ BITS

SA.S1= 004000
SR.S2= 010000
SA.53= 020000
SA.S54= 040000
SA.ERR= 100000
SA.QB= 1000
SA.MP= 100
SA.SM= 40

;UDASA REGISTER ERROR STATUS BITS
SA.ERC= 003777
;UDASA REGISTER STEP ONE READ BITS

SA.Nv= 002000
SA.A2= 001000
SA.DI= 000400
; 000377

:UDASA REGISTER STEP ONE WRITE BITS
SA.VEC= 000177
SA.INT= 000200
-MSG= 003400
SA.WRP= 040000
SA.STP= 100000

SA.MS1= 000400
SA.CM1= 004000

;UDASA REGISTER STEP TW0 READ BITS

SA.MSE= 000007
SA.CME= 000070

- 000100
§a.STE= 000200
SA.CTP= 003400

;UDASA REGISTER STEP TWO WRITE BITS
SA.PRG= 000001
; 177776

SEQ 0039

W X OMLILNLLIW
—

XX zgmmmm

DO —A——i—

Wme WM W W We W WE Wy

;ERROR CODE

; INTERRUPT VECTOR (DIVIDED BY 4)

; INTERRUPT ENABLE DURING INITIALIZATION
;MESSAGE RING LENGTH

; COMMAND RING LENGTH

;WRAP BIT
;STEP - MUST ALWAYS BE WRITTEN A ONE

;LSB OF MESSAGE RING LENGTH
;LSB OF COMMAND RING LENGTH

;MESSAGE RING LENGTH ECHO
;COMMAND RING LENGTH ECHO
;RESERVED

;STEP ECHO
; CONTROLLER TYPE

PTER_PURGE INTERRUPT

;ENABLE YAX UNIBUS ADA
NG BYTE ADDRESS

;LOW ORDER MESSAGE R

-0

s et i ———
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000177

000374

000002
000004
000010
000020

;UDASA REGISTER STEP THREE READ BITS
SA.VCE= 000177

SA.INE= 000200

SA.NVE= 000400

; 003000

;UDASA REGISTER STEP THREE WRITE BITS

077777
&a.7ST= 100000

;UDASA REGISTER STEP FOUR READ BITS

SA.MCV= 000017
SA.CNT= 003760

;UDASA REGISTER STEP FOUR WRITE BITS
SA.GO= 000001
SA.LFC= 000002
SA.85T= 000374

; INIT ROUTINE FLAGS

ICONT == BIT1
IREST == BIT?
ISTRT == BIT3
ISTRTH == BIT4

ERRUPT VECTOR EEHO
ERRUPT ENABLE ECH
EgREEOY PROGRAMMABLE

ENG BYTE ADDRESS

; UDA HICROCODE VERSION
; CONTROLLER

BIT TO START UDA FIRMWARE
T_FAILURE CODE REQUEST
ST LEVEL

NUE EVENT FLAG
RT FLAG

FLAG
FLAG HOLD FOR DMRQ4 ROUTINE

SEQ 0040
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IS

20
8
X
mro
mc
0o
_>

SEQ 004
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; COMMAND/MESSAGE DESCRIPTOR BIT DEFINITIONS

100000 RG.OWN= 100000 ;SET WHEN UDA OWNS RING
040000 RG.FLG= 040000 ;FLAG BIT

B NP O W OO~V B UNNI2 O O OO0 ~JN N B N2 O OO0 ~JN LN £+ NPO—-

NN AN N NP PO PO PO TONO PO PO RO N F—2 pt s s it et et s s et

—

;OFFSETS INTO HOST COMMUNICATIONS AREA WITH ONE DESCRIPTOR TO EACH RING
:AND TWO PACKET AND BUFFER AREAS.
000004 HC.ISZ= 4. ;91ZE OF INTERRUPT INDICATOR WORDS
000004 HC.RSZ= 4. ;9IZE OF RING IN BYTES
000004 HC.ESZ= 4. +9IZE OF ENVELOPE WORDS BEFORE PACKET
000060 HC.PSZ= 48. ;3IZE OF COMMAND AND MESSAGE PACKETS
000244 HC.BSZ= 164. ;SIZE OF BUFFER
000000 HC . INT= ; INTERRUPT INDICATOR WORDS START
000004 HC .MSG= HC .INT+HC.1SZ ;MESSAGE RING START
000006 HC .MCT= HC.MSG+2. ;MESSAGE RING CONTROL WORD
000010 HC.CMD= HC.MSG+HC.RSZ ;COMMAND RING START
000012 HC.CCT= HC.CMD+2. ;COMMAND RING CONTROL WORDS
000014 HC.MEV= HC.CMD+HC.RSZ ;MESSAGE ENVELOPE START
000020 HC .MPK= HC.MEV+HC.ESZ ;MESSAGF PACKET START
000100 HC.CEV= HC.MPK+HC.PSZ :COMMANL ENVELOPE START
000104 HC.CPK= HC.CEV+HC.ESZ COHHAND PACKET START
000164 HC.BF1= HC.CPK+HC.PSZ ;FIRST BUFFER
000430 HC.BF2= HC.BF1+HC.BSZ ;SECOND BUFFER
000674 HC.SIZ= HC.BF2+HC.BSZ ; TOTAL SIZE OF HOST COMM AREA
; VIRTUAL CIRCUIT IDENTIFIERS
000000 MSCP= 0 ;MSCP CIRCUIT
000001 LOG= 1 ;L0G CIRCUIT
17777 DIAG= -1 ; DIAGNOSTIC CIRCUIT
001000 DUP= 1000 ;DIAGNOSTIC AND UTILITIES PROTGCOL
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SEQ 0042

HC.INT INTERRUPT INDICATORS ! 4 BYTES
HC.MSG ' MESSAGE RING T ' 4 BYTES
HC.MCT ! b

R R e e T TR ’
HC.CMD ! COMMAND RING ' 4 BYTES
HC.CCT i i

e et R P P PR *
HC.MEV ! MESSAGE ENVELOPE ' 52 BYTES
HCMPK & :

i i

: |

i |
HC.CEV ' COMMAND ENVELOPE 7777 152 BYTES
HC.CPK ;

i i

] !

: !

’ -----------------------------------------------
HC.BFL ! BUFFER # 1 (RESPONSE TO DM PROGRAM) § 82 BYTES

i ]

: i
HC.BF2 : """" éb??éé'é'é'iﬁéﬁdééi'Eﬁdﬁ’ﬁ&'ﬁéééﬁiﬁi""§ 82 BYTES

i i

i i

R e e e L T TP A +
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SEQ 0043
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QUATES SECTION

:COMMAND PACKET OPCODES

000 IMMEDIATE COMMANDS

001 SEQUENTIAL COMMANDS

010 NON-SEQUENTIAL COMMANDS THAT DO NOT INCLUDE A BUFFER DESCRIPTOR
100 NON-SEQUENTIAL COMMANDS THAT DO INCLUDE A BUFFER DESCRIPTOR

000001 0P.ABQO= 1 : ABORT COMMAND

000020 0P.ACC= 20 :ACCESS COMMAND

000010 OP.AVL= 10 ;AVAILABLE COMMAND

000021 0P.CCD= 21 ;COMPARE CONTROLLER DATA COMMAND

000040 0P.CMP= 40 : COMPARE HOST DATA COMMAND

000022 0P.ERS= 22 :ERASE COMMAND

000023 0P.FLU= 23 ;FLUSH COMMAND

000002 0P.GCS= 2 ;GET COMMAND STATUS COMMAND

000003 0P.GUS= 3 ;GET_UNIT STATUS COMMAND

000011 OP.ONL= 11 ;ONLINE COMMAND

000041 0P.RD= 41 :READ COMMAND

000024 0P.RPL= 24 ;REPLACE COMMAND

000004 0p.SCC= 4 :OET CONTROLLER CHARACTERISTICS COMMAND

000012 0P.SuC= 12 ;SET_UNIT CHARACTERISTICS COMMAND

000042 0P.WR= 42 ;WRITE COMM

000030 0P.MRD= 30 HAINTENANCE READ COMMAND

000031 0P.MWR= 31 HAINTENANCE HRITE COMMAND

000200 0P .END= 200 :END_PACKE

000007 0P.SEX= 7 ; SERIOUS EXCEPTION END PACKET

000100 0P.AVA= 100 ;AVAILABLE ATTENTION MESSAGE

000101 0P.DUP= 101 ;DUPLICATE UNIT NUMBER ATTENTION MESSAGE

000102 0P.SHC= 102 : SHADOW COPY COHPLETE ATTENION MESSAGE

000103 OP.RLC= 103 ;RESET COMMAND LIMIT ATTENTION MESSAGE

000001 0P.GDS= 1 :DUP GET DUST STATUS

000001 0P.GSS= 1 :DUP GET DUST STATUS

000002 OP.ESP= 2 :0UP EXECUTE SUPPLIED PROGRAM

000003 0P.ELP= 3 ;DUP EXECUTE LOCAL PROGRAM

000004 0P.5SD= 4 ;0UP SEND STUD DATA

000005 OP.RSD= 5 ;DUP RECEIVE STUD DATA
;NOTE: END PACKET OPCODES (ALSO CALLED ENOCODES) ARE FORMED BY ADDING THE END
;PACKET FLAG TO THE COMMAND OPCODE. FOE EXAMPLE, A READ COMMAND'S END PACKET
;CONTAINS THE VALUE OP.RD+QP_END IN ITS OPCODE FIELD. THE_INVALID COMMAND END
;PACKET CONTAINS JUST THE END PACKET FLAG (I.E., OP.END) IN ITS OPCODE FIELD.
: THE SERIOUS EXCEPTIDN END PACKET CONTAINS THE "SUM_OF THE END PACKET FLAG
iPLUS THE SER*OUS EXCEPTION OPCODE SHOWN ABOVE (I.E., OP.SEX+OP.END} IN ITS
.OPCODE FIELD
.ﬁgﬁﬂeNEOGPCODE BITS 3 THROUGH 5 INDICATE THE COMMAND CLASS, WHICH IS ENCODED
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GLOBAL EQUATES SECTION
é ; COMMAND MODIFIERS
3 : = 020000 ;CLEAR SERIOUS EXCEPTION
4 040000 MD.CMP= 040000 ;COHPARE
5 100000 MO.EXP= 100000 ;EXPRESS R SUEST
6 010000 MD.ERR= 010000 ;FORCE ERR
7 004000 MD.SCH= 004000 .SUPPREES EAEHING {HI H 3PEEQ)
: e o AR
10 000400 HD.§E5= 000400 :SUPPRE? ERR SQCOVERY
11 000200 MD.SSH= 000200 : SUPPRESS SHADOWING
12 000100 MD.WBN= 000100 ;WRITE-BACK (NON-VOLATILE)
13 000400 MD.WBV= 000400 ;WRITE BACK (VOLATILE)
14 000020 MD.SEQ= 000020 'NRITE SHADOW SET ONE UNIT AT A TIME
15 000001 MD.SPD= 000001 ? 8
16 000001 MD.FEU= 000001 LUSH_ENTIRE UNIT
17 000002 MD.VOL= 000002 VOLATILE ONLY
18 000001 MD.NXU= 000001 ;NEXT UNIT
19 000001 MD.RIP= 000001 :ALLOW SELF DESTRUCTION
20 000002 MD.IMF= 000002 ; IGNORE MEDIA FORMAT ERROR
21 000004 MD.SWP= 000004 :SET WRITE PROTECT
22 000010 MD.CWB= 000010 ;CLEAR WRITE-BACK DATA LOST
Sg 000001 MD.PRI= 000001 ;PRIMARY REPLACEMENT BLOCK
%2 :END PACKET FLAGS
27 000200 EF .BBR= 000200 ;BAD BLOCK REPORTED
28 000100 EF .BBU= 000100 ;BAD BLOCK UNREPORTED
29 000040 EF.L0OG= 000040 :ERROR LOG GENERATED
g? 000020 EF .SEX= 000020 ;SERIOUS EXCEPTION
gg ;CONTROLLER FLAGS
34 000200 CF.ATN= 000200 ;ENABLE ATTENTION MESSAGES
35 000100 CF.MSC= 000100 ;ENABLE MISCELLANEOUS ERROR LOG MESSAGES
36 000040 CF.Q0TH= 000040 ;ENABLE OTHER HOST'S ERKOR LOG MESSAGES
37 000020 CF.THS= 000020 ;ENABLE THIS HOST'S ERROR LOG MESSAGES
38 000002 CF.SHD= 000002 : SHADOWING
39 000001 CF.576= 000001 ;576 BYTE SECTORS
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GLOBAL EQUATES SECTION

000001

001000
000004

000000
000004
000010
000012
000014
000020
000020
000034

000014

000016
000020
000034
000040
000042

000014

000014
000016
000020
000022
000024
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000034
000040
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000024
000034

wn
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;UNIT FLAGS

UF .CMR= 000001 ; COMPARE READS

UF .CMW= 000002 : COMPARE WRITES

UF .RPL= 100000 ;HOST INITIATED BAD BLOCK REPLACEMENT
UF . INA= 040000 ; INACTIVE SHADOW SCT UNIT

UF . SCH= 004000 s SUPPRESS CACHING EHIGH SPEED)
UF.SCL= 002000 : SUPPRESS CACHING (LOW SPEED)

UF .WBN= 000100 ;WRITE-BACK (NON-VOLATILE)

UF . WPH= 020020 ;WRITE PROTECT (HARDWARE)

UF.WPS= 001020 ;WRITE PROTECT (SOFTWARE OR VOLUME)
UF.576= 0000C4 ;576 BYTE SECTORS

;COMMAND PACKET OFFSETS
GENERIC COMMAND PACKET OFFSETS:

SEQ 0045

P.CRF= 0. :COMMAND REFERENCE NUMBER
P.UNIT= 4. :UNIT NUMBER
P.OPCD= 8. ; OPCODE
P.MOD= 10. :MODIF IERS
P.BCNT= 12. :BYTE COUNT
P BUFF= 16. :BUFFER DESCRIPTOR
P UADR= 16. :UNIBUS ADDRESS OF BUFFER DESCRIPTOR
P.LBN= 28. :LOGICAL BLOCK NUMBER
. ABORT AND GET COMMAND STATUS COMMAND PACKET OFFSETS:
P.OTRF= 12 ;OUTSTANDING REFERENCE NUMBER
; ONLINE AND SET UNIT CHARACTERISTICS COMMAND PACKET OFFSETS:
B UNFL= 14. UNIT FLAGS
P HSTI= 16. :HOST IDENTIFIER / RESERVED
P.ELGF= 28. :ERROR LOG FLAGS
P.SHUN= 3Z. :SHADOW UNIT
p.CPSP= 34. :COPY SPEED
- REPLACE’ COMMAND PACKET OFFSETS:
P.RBN= 12. :REPLACEMENT BLOCK NUMBER
- SET CONTROLLER CHARACTERISTICS COMMAND PACKET OFFSETS:
P.VRSN= 12. :MSCP VERSION
P CNTF= 14. :CONTROLLER FLAGS
P.HTMO= 16. :HOST TIMEQUT
P.USEF= 18. :USE FRACTION
P.TIME= 20. :QUAD-WORD TIME AND DATE
- MAINTENANCE READ AND MATNTENA CE WRITE COMMAND PACKET OFFSETS:
P .RGID= 28. ;REGION ID
P.RGOF= 32. ;REGION OFFSET
EXECUTE SUPPLIED PROGRAM COMMAND PACKET OFFSETS:
P.DMDT= 20. ;DMDT TERMINAL ADDRESS (MAINT WRITE ONLY)
P.OVRL= 28. :BUFFER DESCRIPTOR FOR OPERLAYS
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EQUATES SECTION
;END PACKET OFFSETS

GENERIC END PACKET OFFSETS:

000000 P.CRF= 0. COMHAND REFERENCE NUMBER
000004 P.UNIT= 4. NIT NUMBER
000010 P.OPCD= 8. opcooe (ALSO CALLED ENDCODE)
000011 P.FLGS= 9. :END PACKET FLAGS
000012 P.STS= 10. : STATUS
000014 P BCNT= 12. :BYTE COUNT
000034 P.FBBK= 28. :FIRST BAD BLOCK
: GET COMMAND STATUS END PACKET OFFSETS:
000014 P.OTRF= 12. ;QUTSTANDING REFERENCE NUMBER
000020 P.CMST= 16. :COMMAND STATUS
: GET UNIT STATUS END PACKET OFFSETS:
000014 P.MLUN= 12. :MULTI-UNIT CODE
000016 P.UNFL= 14. :UNIT FLAGS
000020 P.HSTI= 16. :HOST IDENTIFIER
000024 P.UNTI= 20. :UNIT IDENTIFIER
000034 P.MEDI= 28. :MEDIA TYPE IDENTIFIER
000040 P.SHUN= 32. : SHADOW UNIT
000042 P.SHST= 34. :SHADOW STATUS
000044 P.TRCK= 36. TRAC SIZE
000046 P.GRP= 38. ROUP SIZE
000050 P.CYL= 40. CYLINDER SIZE
000054 P.RCTS= 44. :RCT TABLE SIZE
000056 P.RBNS= 46. :RBNS / TRACK
000057 P.RCTC= 47. :RCT COPIES
; ONLINE AND SET UNIT CHARACTERISTICS END PACKET AND AVAILABLE
ATTENTION MESSAGE OFFSETS:
000014 P.MLUN= 12. sMULTI-UNIT CODE
000016 P.UNFL= 14. UNIT FLAGS
000020 P.HSTI= 16. HOST IDENTIFIER
000024 P UNTI= 20. :UNIT IDENTIFIER
000034 P.MEDI= 28. HEDIA TYPE IDENTIFIER
000040 P.SHUN= 32. :SHADOM UNIT
000042 P.SHST= 34. :SHADOW STATUS
000044 P.UNCL= 36. :UNIT Connnno LIMIT
000050 P.UNSZ= 40. UNIT SIZE
000054 P.VSER= 44. -VOLUHE SERTAL NUMBER
. SET CONTROLLER CHARACTERISTICS END PACKET OFFSETS:
000014 P.VRSN= 12. MSCP V
000016 P.CNTF= 14. CONTROLLER FLAGS
000020 P.CTMO= 16. :CONTROLLER TIMEOUT
000022 P.CNCL= 18. :CONTROLLER COMMAND LIMIT
000024 P.CNTI= 20. : CONTROLLER ID
. GET DUST STATUS END PACKET OFFSETS:
000014 P.DEXT= 12. :DUST PROGRAM EXTENSION
000017 P.DFLG= 15. :STATUS FLAGS
000020 P.OPI= 16. :PROGRESS INDICATOR
000024 P.DTO= 20. : TIMEOUT VALUE
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000037

000002
000003
000004
000005
000006

000037

000010
000004

000002
000001

010000
020000
030000
040000
050000
060000

170000

000000
000004
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;STATUS AND EVENT CODE DEFINITIONS
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;GET DUST STATUS FLAGS

DF .ACT= 010
DF .NES= 004

DF .LCL= 002
DF .SA= 001

;DUP MESSAGE TYPES

DU.QUE = 10000
QU.DFL = 20000
U.INF = 30000
DU.TER = 40000
DU.FTL = 50000
DU.SPC = 60000

DU.TYP= 170000
;OM PROGRAM HEADER DEFINITIONS

DMTRLN= 0
DMOVRL= 4
DMTMO= 21
OMMAIN= 40
DMFRST= 1000

SEQ 0047

/ EVENT CODE MASK
DE MULTIPLIER

COMMAND
EBORTED
L

ERROR
HOST BUFFER ACCESS ERROR
;CONTROLLER ERROR
;DRIVE ERROR
;MESSAGE FROM AN INTERNAL DIAGNOSTIC

THIS DUST CURRENTLY ACTIVE

THIS DUST WILL NOT ACCEPT THE EXECUTE
PLIEQ PROGRAM COMMAND
SET IF THIS DUST HAS A LOCAL LOAD MEDIA FOR LOADING
;DIAGNOSTICS AND OTHER UTILITIES
;SET IF ANY PROGRAM EXECUTION UNDER THIS DUST
:DISABLES THE OPERATION OF ALL OTHER SERVERS IN THE
;SAME SYSTEM AS THE DUST

; QUESTION
DEFAULI QUESTION
: INFORMATION

; TERMINATOR
;FATAL ERROR

s SPECTAL

;MESSAGE TYPE FIELD

;QFFSET 10 SIZE OF PROGRAH NEEDING DOWNLINE LOAD
;OFFSET_TO SIZE OF OVE

i TIMEQUT_VALUE IN SECONDS (ONE BYT )

;OFFSET T0 FIRST WORD OF MAIN PROGRA

;ADDRESS IN DM FILE CONTAINING FIRST BYTE 0F HERDER
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SEQ 00438
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GLOBAL EQUATES SECTION

002140

002140
002140

002140

002140
002140
002140

002140
002140
002140
002140
002140
002140
002140
002140
002140
002140
002140
44 002140
45 002140
29 002140

48 022140
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000077
100000

000777
007000

000002
000004
000010
000020
000040
000100

000200

CONTROLLER TABLE DEFINITIONS

ONE TABLE WILL BE SET UP BY INITIALIZE SECTION FOR EACH UDA SELECTED
FOR TESTING. TABLES_ARE CONTIGUOUS. THE END OF THE TABLES IS

HARKED BY A WORD OF ZEROS.

;THE FIRST TABLE IS POINTED BY THE CONTENTS OF CTABS.
; THE NUMBER OF TABLES IS CONTAINED IN CTRLRS.

TABLE ;START A TABLE DEFINITION

10 TH
TA I

ITEM C.UADR 2 ;UNIBUS ADDRESS OF UDAIP REGISTER
ITEM C.UNIT 2
CT.UNT= 000077 ; LOGICAL UNIT NUMBER (FIRST)
CT.AVL= BIT1S ; SET WHEN NOT AVAILABLE FOR TESTING
ITEM C.VEC 2
CT.VEC= 000777 ; VECTOR ADDRESS
CT.BRL= 007000 ; BR _LEVEL
ITEM C.JSR 2 :INTERRUPT SERVICE ROUTINE FOR CONTROLLER
ITEM C.JAD 2 i THESE TWO WORDS LOADED WITH [JSR RO,UDASRV]
ITEM C.FLG 2 ;FLAGS
CT.RN= BIT1 DH PROGRAM RUNNING
CT.CMD= BIT2 ;COMMAND ISSUED NAITING FOR RESPONSE
CT.MSG= BIT3 :MESSAGE RESPONSE_RECEIVED
;WHENEVER THIS BIT IS SET, CT.CMD IS CLEARED
CT.REQ= BIT4 :BUFFER HAS BEEN GIVEN TO UDA FOR REQUEST
é%EENH$gESSR READ STUD DATA COMMAND
CT.STA= BITS ;GET DUST STATUS COMMAND HAS BEEN SENT
CT.TM1= BIT6 :ONE_TIMEODUT PERIGD HAS EXPIRED BETWEEN SEND OR
;RECEIVE_DATA RESPONSE
CT.TM2= BIT7 ;SECOND TIMEOUT HAS EXPIRED
ITEM C.RING 2 ;RING BUFFER_ADDRESS
ITEM C.DRO 2 ;POINTER T0 DRIVE TABLES
ITEM C.DR1 2 ; IF ZERO, NO DRIVE TABLE EXISTS
ITEM C.DR2 2
ITEM C.DR3 2
ITEM C.DR4 2
ITEM C.DRS 2
ITEM C.DR6 2
ITEM C.DR7 2
ITEM C.T0 2 TIHEOUT COUNTER
ITEM C.TOH 4 (TWO WORDS)
ITEM C.TOT 2 DUP PROGRAM TIMEQUT VALUE IN SECONDS
ITEM C.PRI 4 :DUP PROGRAM PROGRESS INDICATOR
ITEM C.REF 2 ;COMMAND REFERENCE NUMBER
END C.SIZE ;SIZE OF CONTROLLER TABLE IN BYTES
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GLOBAL EQUATES SECTION

DRIVE TABLE DEFINITIONS

ONE DRIVE TABLE WILL BE SET UP BY THE INITIALIZE SECTION FOR EACH
EACH TABLE IS POINTED 10 BY

;START A TABLE DEFINITION
;DRIVE NUMBER

| SETWEN NGT AVATLABLE POR TESTING
:DISK SERTF'. NUMBER

;SIZE OF DRIVE TABLE IN BYTES

1

%

4 :DRIVE SELECTED FOR TESTING.
2 :WORD IN THE CONTROLLER TABLE ON WHICH THE DRIVE EXISTS.
g 002140 TABLE

9 092140 ITEM D.DRV 2
10 002140 ITEM D.UNIT 2
11 000077 DT.UNT= 000077
12 100000 OT.AVL= BIT1S
%2 002140 ITEM D.SERN 22.
15 002140 END D.SIZE

SEQ 0049
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G_OBAL EQUATES SECTION
é ;USEFUL INSTRUCTION DEFINITIONS
3 .MACRO AE[I)SJT\RG.ADR :LOGICAL AND INSTRUCTION
5 ) t ,
2 NLIST BIC #t+C<ARG>,ADR
!
9 .MACRO OR ARG,ADR :LOGICAL OR INSTRUCTION
10 .LIST
11 BIS #ARG,ADR
12 .NLIST
H .ENDM
15 .MACRG PUSH ARG :PUSH INSTRUCTION
16 IRP X, <ARG>
%g LIST MOV X, -(SP)
19 NLIST o
20 "ENDM
55 .ENOM
23 .MACRO POP ARG :POP INSTRUCTION
24 .IRP X, <ARG>
25 LIST
26 MOV (SP)+,X
27 NLIST
28 "ENDM
%g .ENDM
31 .MACRO .BR ADR ;A BRANCH TO THE NEXT LOCATION
32 'IF P2
33 IF NE .-ADR
33 ERROR ; ILLEGAL .BR TO ADR
15 .ENDC
16 .ENDC
gg .ENDM
29 .MACRO ASSUME FIRST CONDITION SECOND
2(1) .%FFCONDITION <FIRST>- <SECOND>
ﬁ% ' CERROR :BAD ASSUME OF <FIRST> CONDITION <SECOND>
43 .ENDM
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SEQ 0CS51

1 :PRINT CHARACTER
> .AmwmrmmeemmmsmmmmTomwcmmmmtommwmwnmnm
3 ; EX: “PRINT R1” WILL PRINT THE CHARACTER
3 ! SPECIAL CASE: “PRINT &CR” WILL PRINT END OF LINE seuuencs
5 : THE PRINTING IS DONE AT THE HODE OF THE LAST PRINT LINE CALL
9 ; , PNTX, PNTB, PNTX, PNTS
8 .MACRO PRINT ARG1
9 .IF DIF <ARGi>,RO
i? LIST MOVB ARG1,RO
12 NLIST '
13 .ENDC
%g LIST CALL CPNT
16 NLIST
%g .ENDM
53 :PROCESSING MACRO FOR NEXT SET OF FORMATTED MESSAGE MACROS
55 .MACRO Pg&i.CTBBN.ADR.ARGI.ARGE.ARG3.ARG4.ARGS.AR66.ARG7.ARGB
23 .IRP AR, <ARGS, ARG7,ARG6, ARGS , ARG4 , ARG3 , ARG2, ARG1>
24 JIF NB,<AR>
52 LIST MOV AR,-(SP)
57 NLIST g
53 PNT.CT=PNT.CT+2
30 LENOM
3] LIST
32 JSR R1.RIN
33 WORD ADR
33 "HORD PNT.CT
35 .NLIST
35 .ENDM
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ATES SECTION

;PRINT FORMATTED MESSAGE MACROS
; USE THESE MACROS TO PRINT A FORMATTED MESSAGE

; FIRST_ARGUMENT MUST BE ADDRESS OF FIRST CHARACTER OF MESSAGE STRING
; TO BE PUT INTO WORD (.WORD ARG

; UP_TO 8 SOURCE STATEMENTS MAY FOLLOW TO SPECIFY PARAMETERS 70O BE

; USED BY THE FORMAT

.MACRO PNTF ADR ARG1,ARG2,ARG3,ARG4,ARGS , ARG, ARG7, ARGS
PNT... LPNTF'ADR ARG1,ARG2,ARG3,ARG4, ARGS, ARG6, ARG7, ARGS

.ENDM
"MACRO PNTB ADR ARG1,ARG2,ARG3,ARG4,ARGS ,ARG6, ARG7 . ARGS
PNT... LPNTB ADR ARG1,ARG2,ARG3, ARG4,ARGS, ARG, ARG?, ARGS

.ENDM
"MACRO PNTX ADR ARG1,ARG2,ARG3,ARG4, ARGS,ARG6,ARGT,ARGS
PNT... LPNTX ADR ARG1,ARG2,ARG3,ARG4,ARGS, ARG6,ARGT, ARGS

LENDM
.MACRO PN7S ADR ARG1,ARG2,ARG3,ARG4,ARGS,ARG6,ARG7,ARGS
PNT... LPNTS ADR ARG1,ARG2,ARG3,ARG4,ARGS, ARGH, ARG, ARGS

.ENDM
-MACRO PNT ADR ARG1,ARG2,ARG3,ARGS,ARGS,ARG6 ARG, ARGS
ENOH PNT... LPNT ADR ARG1L,ARG2,ARG3,ARGA, ARGS,ARG6, ARG7,ARGS

St
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.SBTTL GLOBAL DATA SECTION

THE GLOBAL DATA SECTION CONTAINS DATA THAT ARE USED
IN MORE THAN ONE TEST.

002140 FFREE:: .BLKN 1 :FIRST FREE WORD IN MEMORY
002142 FSIZE:: .BLKW 1 :SIZE OF FREE MEMORY IN WORDS
002144 FMEM: ~ .BLKW 1 ;COPY OF 'FFREE AT END OF INIT SECTION
002146 FMEMS: .BLKW 1 :COPY OF FSIZE AT END OF INIT SECTION
002150 CTABS:: .BLKW 1 :START OF CONTROLLER TABLE STORAGE
002152 CTRLRS: .BLKW 1 :COUNT OF UDA CONTROLLERS IN PTABLES
002154 TSTTAB: 'EtgngRAFHT ;POINTER TO FIRST CONTROLLER TABLE UNDER TEST
002156 000000 DMPROG: .WORD RAFMT ;START ADDRESS OF DM PROGRAM
002160 URUN: ~ .BLKW 1 :NUMBER OF UNITS 7O RUN AT ONE TIME
002162 URNING: .BLKW 1 :NUMBER OF UNITS STILL RUNNING
002164 UCNT:  .BLKW 1 couursa OF UNITS UNDER TEST
002166 000000 FILOPN: .WORD O FILE OPEN
002170 UFREEZ: .BLKW 1 'FREEZE ON UNIT WHEN NOT ZERO
002172 NXMAD:  BLKW 1 :SET 70 ALL ONES BY NON-EXISTANT ADDRESS
002174 000000 FDATA: .WORD 0
002176 FCTBUF: .BLKB 512. : STORAGE FOR FCT BLOCK
003176 FCTNUM: .BLKW 1 T BLOCK NUMBER
063200 MODE:  .BLKW 1 ;MODE uono SAME BIT DEFS AS SO.BIT
:INIT ROUTINE DATA
003202 DTABS:: .BLKW 1 START OF DRIVE TABLE STORAGE
003204 IFLAGS : : .BLKW 1 'PLAGS FROM INIT CODE
;CLOCK CONTROL
003206 000000 KW.CSR: .WORD 0 :CSR OF CLOCK
003210 KW BRL: .BLKW 1 iBR LEVEL
003212 KW.VEC: .BLKW 1 :VECTOR
003214 KW.HZ: .BLKW 1 ‘HERTZ (50. OR 60.)
003216 KW.EL: .BLKW 2 :ELAPSED TIME
003222 016540 PTYPE: .WORD PF .PRINT TYPE
003224 000 ERRCHR: .BYTE 0,0 :FIRST BYTE LOADED WITH QUTPUT CHARACTER
003226 oooooo NULL: ~ WORD 0 :USED TO PRINT A NULL CHARACTER

003230 FNAME: .BLKB 10.
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ClggKO UDASOA/KDASO-Q FORMATTER MACRO V05.03b Monday 23-Dec-85 11:22 Page 47
GLOBAL DATA SECTION

|
|
<
')
o
—4
z
<<
T a
w Ll
a
-~
5 -5
o wZ
w >
-t
@ ur
Lad Q-4
= war
1%)) rud
=z ES
<
wJ — x
—r— <N —
BE S5 5
o b
DO -
= S
ox o>I <
W O wl
[#4 VW] w 4
e ol - o -
TS m% s -
—L W wl
=N I >~
< — <<
ro-=Z =
xoeno
OO X L.
(Wil 4V o
edi)
Z—uno o'
~$ U (V8]
ol o]
—_OX bl
A =
—tnZz =
X +of~ e ..
- O
O o
r~ <
v W~
Z — O
X L G S
- o 4CVTP%WWYRRBN o
- - DWW N TV L S S O
Ut O QZONLIDIELL U Dt 4O QD v A A O+ i \J
CUANO A 7 P 77 F 7 PP 77 7 A IO -~ .~ OOO0000O0D
~ Pl e e b e e e e et fed Bt Bt N
OO0 C 00 ot bred b e e e e bed b e e et 5 L L L L i S U U U U = 22 O D O O O D O O
N OF N IO ICIOICICICI LI LI I mn hos e o mm fomm frm foms fpome fomm fome ome €, IC, I L O € € O O O X CF
AN 10 AN DINID DI I GG > 3= e 3= 5= Dt D e om 3o 3= 2= (NN > O OO O OO
DX M "X MDX €T <L €T €L L <L <X <L <L <L <L L O NN DO OO <CUIX X I X XTI
i e e
T TR 7,17, O W
aw o P o e &
(o'
b = 05 = bW &
- QO IX mn >
9V L IONL F O o O U CUOND (=l
—t WO NN ed vt OUOI O v (o Lo d
L) Q vt o v e o4 v v v v} d =] OO
7a) U~ MILNNLNILN 4 et —o
(va O OO MMAINONOOS ~0
o QO elrdvdrdvivrivrdrtrd—ieie—] [ L]
-— wAE O~ M) 4 OUCULN AUND U~ = WO M WD = [ O = \O [~ o\ o
D 3 BRSNS NS EMEEEEESESEY 238883338
o m O rfrdrdedrded A rtrdrtrd 1O OO O OO OO OCOOOSD OO
OOOOOOOS
n0v OO0
OO0 OD
N —t QU OMID et - O DI 1O & LMNDF~ €O = UM LN
o o e R S s
Wumm3333333333333MMMWM3M3MMMWWW“W m.ﬂm“.ﬂy-ﬂ“
lolelel"]
B388233I333233II22IIIIIIIIIVIZ LR3I




rm
(1

3>
X X
ro
—~C

mo
b

S0A/K
7

Y

PO+ O O ~JOVN B NP

003454
003454
! 003454

e
(W, P - A FN

16 003502
003502
-Q FORMADIER2

122

103

101

132

040

125

DAS0-Q FORMATTEF ™MACRO V05.03b Monday 23-Dec-85 11:22 Page 48
SECTION

.SBTTL GLOBAL TEXT SECTION

"THE GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS,
MESSAGES. “AND ASEIT INFORMATION THAT ARE USED IN

MORE THAN ONE

: NAMES OF DEVICES SUPPORTED BY PROGRAM

DEVTYP <RR SERIES DISK DRIVE>

; TEST DESCRIPTION

DESCRIPT <CZUDKO UDASO0A,KDASOA-Q FORMATTER>

SEQ 0055 {

LSDVTYP: :
.ASCIZ /RA SERIES DISK DRIVE
.EVEN

L$DESC::
.23E§Z /CZUDKQO UDASOA,KDASOA
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GLOBAL TEXT SECTION

é ;UNFORMATTED MESSAGES

3 003544 105 116 124 DATEQ: .ASCIZ\ENTER DATE AS DD-MMM-YY\

4 003574 040 106 117 FILNAQ: .ASCIZ\ FOR DISK TO BE FORMATTED\

2 003626 040 000 SERNQ: .ASCIZ\ \

6 003630 104 122 105 WNQUES: .ASCIZN\ARE YOU SURE YOU WANT TO RUN THIS FORMATTER\

SEQ 0056
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SEQ 0057

CZUDKO UDASOA/KDAS0-Q FORMATTER MACRO V0S5.03b Monday 23-Dec-85 11:22 Page 50

GLOBAL TEXT SECTION

1

2

3 003704 045
4 003707 045
9 003712 042
6 003735 104
7 003743 104
8 003746 042
9 004035 116
0 004110 042
1 004165 042

004247 000
004250 122
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005253 042

; FORMAT STATEMENTS USED IN PRINT CALLS

ERRONE : .ASCIZAST

ERRNL:  .ASCTIZ\$N\

RNTIM: .ASCIZ\" RUNTIHE "D16”; "\

RNTIMi: _ASCIZ\D9'

RNTIM2: .ASCIZ\D9\

ERRMEL: [ASCIZ\" & & # ERROR PROCESSING MESSAGE STRING & & #"N\

MESSG: .ASCIZ\N"UNIT *D6" CONTROLLER AT 016" DRIVE "DIS\

NOCLOCK: .ASCIZ\"NO LINE CLOCK AVAILABLE FOR TIMING EVENTS“N\

ASNO:  .ASCIZ\"HOST PROGRAM"\

BASL?2: .ASCIZ\" CONTROLLER AT “016\

BASL3 .ASCIZ\” DRIVE D9\

BAS: ~ .BYTE 0 ;NULL TO PRINT NOTHING

BASLN: .ASCIZ\R6RERER6\ ;USED_TO PRINT BASIC LINE OF ERROR MESSAGE

SERNUM: .ASCIZ\N"SERIAL NUMBER FOR UNIT "D6” CONTROLLER AT "016" DRIVE "D9\

WNSTOP: ASCII\"STOPPING THIS FORMAT AFTER THIS POINT WILL MAKE THE DISK"N\
"ASCIT\"UNUSABLE momucw%Tmomeasymownwmm\
-ASCIZ\"BROUGHT ONLINE.

WNSTRT: .ASCIT\N"WARNING: "N\

LASCIT\" THIS FORMATTER PROGRAM SHOULD NOT BE USED AS A DIAGNOSTIC"N\
-ASCIT\" TOOL. RUN THIS PROGRAM ONLY AS INSTRUCTED IN THE DISK'N\
"ASCIZ\" DRIVE S SERVICE MANUAL . “N\

WNTIME: .ASCII\N"WARNING:"N
"ASCIT\" THIS PROGRAH WILL TAKE APPROXIMATELY 45 MINUTES ON"N\
"ASCIT\* A RA6O, 30 MINUTES ON A RA80, 60 MINUTES ON A RA81, AND “N\

.ASCIZ\" 120 MINUTES ON A RAB2. "N\
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313 X1A:
i i
313 042 111 116 X8A: CIZ\"INVALID ANSWERS GIVEN TO HARDNARE QUESTIONS "N\
312 122 065 122 X1 CIZ\RSR6"CONTROLLER HAS MORE THAN ONE VECTOR, BR LEVEL OR BURST RATE"N\
75 122 065 122 X2 CIZ\RSR6"MULTIPLE UNITS SELECT THE SAME DRIVE "N\
005551 122 065 122 X3 CIZ\RSR6"MORE THAN EIGHT DRIVES SELECTED ON_THIS LONTROLLER”N\
005643 122 064 042 X4:. CII\R4"NOT ENQUGH ROOM IN MEMORY TO FORMAT THE UNITS SELECTEO“N\
042 120 114 EIZ\"PLEASE START PROGRAM OVER AND FORMAT FEWER UNITS AT A TIME“N\

\RSR6"TWO CONTROLLERS USE THE SAME VECTOR"N\

\R4"ONLY ONE DISK CAN BE SELECTED IN HW QUESTIONS IN RESTORE MODE. "N\
\"PLEASE START PROGRAM OVER AND SELECT ONLY ONE DISK

\R4"THIS PROGRAM CAN ONLY REFORMAT A DISK IN UNATTENDEO MODE . "N\
\RS"CONTROLLER IS NOT SUPPORTED BY THIS FORMATTER PROGRAM. THIS"N\
Q"PROGRAH REQUIRES A UDASO-A (MODEL £) OR A KDAS0-Q (HODEL 13)"N\

\

"CONTROLLER. CONTROLLER REPORTED MODEL CODE “D4”."N

006665 122 065 042 X20: RS”MEMORY ERROR TRYING 10 READ CONTROLLER REGISTERS"
006752 042 103 110 “CHECK CSR SELECTION SWI1CHES ON CONTROLLER PROCESSOR MODULE OR BUS"N\
007057 042 117 122 \"OR REPLACE CONTROLLER PROCESSOR MODULE "N\
007131 122 063 042 X21: NOSTICS OETECTEO FAILURE "NR8\
007220 042 122 105 \"REPLACE CONTROLLER SDI MODULE"N\
007261 122 063 042 X21R: \RS"CONTROLLER RESIDENT OIAGNOSTICS DETECTED FAILURE “NRBR7\

\RS"STEP BI DID_NOT SET IN SA REGISTER DURING INITIALIZATION“N\
007451 042 123 124 Z\"STEP BIT EXPECTED "016NR8R7\
007506 122 065 042 X23A: \RS"CONTROLLER DID NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING INITIALIZATIO
007627 104 071 042 \D9" WORDS WERE TQ BE CLEARED STARTI G AT ADDRESS "O16N\
007715 042 106 111 \"FIRST SEVERAL WORDS NOT CLEARED (UP 6): "N\
007772 123 066 042 \S6”ADDRESS”S4”CONTENTS"N\

\S7016S5016N

\R5"SA REGISTER DID NOT GO TO ZERO AFTER STEP 3 WRITE OF INITIALIZATION“N\
\"PURGE/POLE DIAGNOSTICS WERE REQUESTED“NR8R7Y

INRS"CONTROLLER OID NOT RETURN CORRECT DATA IN SA REGISTER DURING"N\

I\“INITIRLIZ TION"

Z\" SA EXPECTED 016NR8R \

Z\RS"CONTROLLER REPORTED FATAL ERROR IN SA REGISTER WHILE RUNNING FORMATTER”NR8\

\RI'FORMATTER PROGRAM IS HUNG'N

RS"MESSAGE BUFFER RECEIVED FROH FORMATTER WITH UNKNOWN REQUEST NUMBER "N\

\RS"NO INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS"N\

\'WHILE LOADING FORMATTERYN\

\RS"CONTROLLER REPORTED FATAL ERROR_IN SA REGISTER WHILE LOADING FORMATTER 'NRSR

\R3"FORMATTER ASKED UNEXPECTED QUESTION (”D12")"N\

\R5"FORMATTER REJECTED ANSWER TO DATE OR SERIAL NUHBER QUESTION"N\

Z
I
Z
Z
I
I
Z
1
2
%\RS"CONTROLLER RESIDENT DIAG
Z
I
I
I
1
Z
Z
I
2\

AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
RS
AS
AS
007353 122 063 042 X22: .ﬁg
AS
AS
AS
AS
AS
AS
AS
AS
AS
RS
AS
AS
AS
AS
AS
AS
AS
AS

NNNNHI:;IN
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012160

XMSG1:
XMSG2:
XPKT1:

XPKT2:

XSA:
XFRU:

FILNAH

ASCIZ

ASCIZ
.ASCII
.ASCII
LASCIIN"CORRECTLY"N
.ASCIZ

ASCIZ

ASCIZ

ASCIZ

SEQ 0059
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BUFFER CONTAINS: "N\

16510165101651016510165101
NSE _PACKET FROM CONTROLLER
\"EITHER CONTROLLER RETURNED ERROR

6N\
DOES NOT CONTAIN EXPECT
STATUS OR PACKET WAS NOT

\S? "COHMAND PACKET SENT"S6 "RESPONSE PACKET RECEIVED"N\
\Sh0165101651401651016N

SR CONTAINS "O16N\
\"REPLACE CONTROLLER PROCESSOR MODULE "N\

ED_DATA“N\
RECEIVED "N\

Z\SRINPUT ERROR. ANSNER WITH DECIMAL NUMBER LO= 0 HI= «T\

Z\"INPUT ERROR
Z\"NAME OF FILE CONTAINING BAD SECTOR INFORMATION"\
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000002

012746
004137
005475
000002

012746

000002

004137
005643
000000

012746
004137
006034
000002

004137
006107
000000

SECTIO

005313
016672

005313
016672

016672

005313
016672

016672
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.SBTTL GLOBAL ERRCR REPORT SECTION
:"THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS
: USED BY MORE THAN TEST TO OUTPUT ADDITIONAL ERROR INFORMATION. PRINTB
: (BASIC) AND PRINTX (EXTENDED) CALLS ARE USED T0 CALL PRINT SERVICES.
SVCINS= -1 : LIST INSTRUCTIONS, SHIFTED RIGHT
SVCTST= -1 ; LIST TEST TAGS, SHIFTED RIGHT
SVESUB= -1 : LIST SUBTEST TAss SHIFTED RIGHT
SVCGBL= -1 ; LIST GLOBAL TAGS, SHIFTED RIGHT
SVCTAG= -1 ; LIST OTHER TAGS, SHIFTED RIGHT
BGNMSG ERROO1
PNTB X1, #X1A
nov ‘XlA -(SP)
L#N
oa
-WORD pm Ct
ENDMSG
BGNMSG ERR002
PNTB X2, #X2A
MOV 2X2A,-(5P)
JSR R1.LPNTB
WORD X2
.WORD PNT.CT
ENDMSG
BGNMSG ERR0Q3
PNTB X3, #X3A
MOV #X3A,-(SP)
JSR R, L#NTB
.WORD X
"WORD pur T
ENDMSG
BGNMSG ERR004
PNTB X4
JSR R1,LPNTB
WORD X4
-WORD PNT.CT
ENDMSG
PSS R, o
v MOV 4X8A, -(SP)
an 51 gﬁma
.uono PNT.CT
ENDMSG
BGNMSG Egﬁ$g9x9
JSR R1,LPNTB
WORD X9
"WORD PNT.CT “
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012354 ENDMSG
12356 BGNMSG ERRO10
6 PNTB X10

12356 004137 016672
8 T
2366 ENDMSG WORD PNT.C

370 BGNMSG ERRQ14
PNTB X14 ,R2
010246 M0
004137 016672 JS
006400 M
000002 W
ENDMSG

BGNMSG ERRQ20
PNTB X20

SEQ 0061
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004137
006665
000000

SEEE X
3~
SRBR R33N

-
—
n

012414
012416 010201
12420 000301

12422 042701
12426 001406

2430 010246
2432 004137
007131
2440 000002
2442 000405

12444

2444 010246
2446 004137
2452 007261
000002

2460 042737

12466 010246
12470 013746
12474 004137

2300 007353
502 000004

016672

177775

016672

016672

100000

020626
016672

ENDMSG
BGNMSG ERRO21
MOV R2,R1
SWAB Ri
AND 2,R1

BEQ ERR21A
PNTB X21,R2

BR EOFMSG
ERR21A:
PNTB X21A,R2

EQFMSG:
ENDMSG

BGNMSG ERRQ2?2

BIC #SA.ERR,UDARSD
PNTB X22.,UDARSD,R2

ENDMSG

BGNMSG ERRQ23
PNTB X23A,R3,R1

A o i o e

JSR R1,LPNTB
WORD X20
.HMCRD PNT.CT

BIC #tC<2>,R1

MOV R2,-(SP)
JSR R1,LPNTB
ORD X2

1
HORD PNT.CT

MOV R2,-(SP)
JSR R1,LPNTB

.WORD X21A
.WORD PN™.CT
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012644

010146
010346
004137
007506
000004
005742
005712
001406

011246
010246
004137
010023
000004
005722
005303
001365

004137
012002
000000

010246
004137
010037
000002

010246
010146
004137
010224
000004

010146
004137
010400
000002

004137
010516
030000

016672

016672

016672

016672

016672

016672

016672
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PORT SECTION

ERR23A: .
B.,R2,(R2)

ERR23B: TST (R2)+
DEC R3

BNE ERR23A
ERR23C: PNTB XFRU

ENDMSG

BGNMSG ERR024
PNTB X24,R2

ENDMSG

BGNMSG ERRO25
PNTB X25,R1,R2

ENDMSG

BGNMSG ERRQ30
PNTB X30,R1

ENDMSG
BGNMSG ERRO31
PNTB X31

ENDMSG

BGNMSG ERRO32
PNTB X32

MOV Rl.-gSP
MOV R3,-(SP
JSR R1,LPNT
.WORD X23A
.WORD PNT.CT

MOV (R2),-(5°)
MOV R2,-{sP)
JSR RI.LPNTB
.HORD X238
"WORD PNT.CT

JSR R1,LPNTB
.WORD XFRU
.MORD PNT.CT

MOV R2,-(SP)
JSR R1,LPNTB
ORD X24

W
.WORD PNT.CT

MOV R2,-(SP
Hov Rll' SP
JSR R1,LPNTB
.WORD X25

.WORD PNT.CT

- WORD
.WORD PNT.CT

JSR R1,LPNTB
.HORD X31
.WORD PNT.CT

SEQ 0062
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GLOBAL ERROR REPORT SECTION

012644
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004137
010555
000000
004737
004737

004737

000002

004137
011212
000000

016672

013044

012752

012752

016672

016672

016672

016672

016672

000104

000020
000014

060002

CALL MSGPKT
ENDMSG

BGNMSG ERRO33

CALL PNTPKT
ENDMSG
BGNMSG ERR034

CALL PNTPKT
ENDMSG

BGNMSG ERRO36
PNTB X36

ENDMSG

BGNMSG ERRO37
PNTB X37,R1

ENDMSG

BGNMSG ERR100
PNTB X100,(R4)

ENDMSG

BGNMSG ERR101
PNTB X101

ENDMSG
PNTPKT: PNTB XPKT1

R3
PNTPKL: PNTB XPKt2,2(R1),(R1),2(R2),(R2)

SEQ 0063

JSR Rl.%PNTB
.WORD X32
.WORD PNT.CT

JSR R1,LPNTB
-WORD X36
.WORD PNT.CT

JSR R1,LPNTB
.WORD X101
WORD PNT.CT
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61
013616 0041
013022 17

01
013024 0000
1 000004 ADD #4,R1
013032 062702 000004 sgg 3§.R2

BNE PNTPKL
RETURN
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013044 MSGPKT: PNTB XMSG1
3044 004137 016672

054 016504 000014 MOV C.RING(R

RING(

000430 RDD #MC.BF2

064 012703 000005 MOV #5.R3
MSGPKL: PNTB XMSG2,

(WP P
PP - T TeN
OO0

o
et
o

016446 000014
016446 000012
016446 000010
016446 000006
016446 000004
016446 000002

004137 016672
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88x3s

062704 000016 ADD #14.,R4
DEC R3

001353 BNE MSGPKL
000207 RETURN
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5).R4
R4

SEG 0064

MoV ?’ng.-éSp)
JSR R1,LPNT
MORD XPKT2
.WORD PMT.CT

v o« O
EXuw
82
QOO0
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-
ZXxr-
—4(N "0
» GYE
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(R4),2(R4),4(R4),6(R4),8.(R4),10.(R4),12. (R4)
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X
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OO MO ¢
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SEQ 0065

1 000001 SVCINS= 1 ; LIST INSTRUCTIONS, SHIFTED RIGHT
§ 000001 SVCTST= 1 : Lxgr TEST TAG? HIFT 9 RB

000001 SVEsuB= 1 ; LIST SUBTEST TAGS, SHIFTED RIGHT
3 000001 SVCGBL= 1 : LIST GLOBAL TAGS, SHIFTED RIGHT
5 000001 SVCTAG= 1 ; LIST OTHER TAGS, SHIFTED RIGHT
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SEC 0066

ZU0KO UDASOA/KDAS0-Q FORMATTER MACRO VOS.03b Monday 23-Dec-85 11:22 Page 55
TR R o Y y %

.SBTTL GLOBAL SUBROUTINES SECTION

1

s ;MEMORY ALLOCATION ERROR

2 ;THIS ROUTINE PRINTS A SYSTEM FATAL ERROR AND EXITS THE TEST

7013144 FMERR: ERRSF 4, ,ERR0O04
013144 104454 TRAP CSERSF
013146 000004 .WORD 4
013150 000000 WORD O
013152 012314 WORD  ERRQO4

8 013154 DOCLN : RBORT
013154 104444 TRAP C$DCLN
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SEQ 0067
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)| ;ALOCM

2 ;

3 ;ALLOCATE A BLOCK OF FREE MEMORY. REPORT ERROR IF MEMORY EXHAUSTED.

) ; INPUTS:

6 : R1 - NUMBER OF WORDS TO ALLOCATE

7 i FFREE - FIRST FREE WORD IN MEMORY

g  UTPUTS FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS
10 ; Rl - ADDRESS OF FIRST WORD OF ALLOCATED MEMORY

11 ; FFREE - NEW FIRST FREE WORD IN MEMORY

12 FSIZE - SIZE QF FREE MEMORY LEFT AFTER ALLOCATION

13 :SYSTEM FATAL ERROR WILL BE REPORTED IF NOT ENOUGH MEMORY AVAILABLE
%g :AND ENTIRE PROGRAM WILL BE STOPPED.

16 0131;6 ALOCM: PUSH FFREE ;SAVE FFREE AT ENTRY

013156 013746 002140 MOV FFREE,-(SP)

17 013162 160137 002142 SUB R1,FSIZE ;REDUCE SIZE OF FREE MEMORY

18 013166 002766 BLT FHE REPGRT ERROR IF NOT ENOUGH MEMORY
19 013170 060101 ADD R1, 1 CHANGE WORDS TO BYTES
20 013172 060137 002140 ADD R1.FFREE CALCULATE NEW START OF FREE MEMORY
21 013176 POP R1 :GET START OF ALLOCATED MEMORY

013176 01260* MOV (SP).,R1

22 013200 000207 RETURN
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SEQ 0065
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. HCOMM

:ALLOCATES MEMORY FOR HOST_COMM AREA AND PACKET
:DESCRIPTOR IN EACH RING. TO BE CALLED WHEN INIT
AR CONTROLLER WITH SA.MSG=0 AND SA.CMD=0.

INPUTS
RS - ADDRESS OF CONTROLLER TABLE

OUTPUTS
; CONTROLLER TABLE POINTING TC HOST COMM AREA

; R4 - ADDRESS OF HOST COMM AREA

13202 012701 000336 HCOMM: MOV #HC.S512/2,R1 ;GET SIZE OF AREA T0 ALLOCATE
%%206 004737 013156 CALL ALOCM ;ALLOCATE THE MEMORY
13

BUFFERS WITH ONE
IALIZING

212 010165 000014 MOV R1,C.RING(RS) :GET ADDRESS OF HOST COMM AREA
;PLACE IN CONTROLLER TABLE

216 000207 RETURN
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012746

104437
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001370

012700
104436

012604
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000207

005744
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104455

005014
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000010
003434

002172
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;RESET
; RESET ALL UDA-50S TN THE CONTROLLER TABLES

} INPUTS:

IPADRS - CONTAINS ALL IP ADDRESSES

} QUTPUTS:
: NONE

RESET: PUSH <R3.R4>

CLR NXMAD
SETVEC *4,#NXMI,#PRIO7

BREAK
MOV 8. R3
MOV #IPADRS, R4
1: ST R4)
BEQ $
CLR 8CR4)+
15T NXMAD
BNE 33
DEC R3
BNE 13
24 CLRVEC %4
POP <R4,R3>
RETURN
3s. 15T -(R4)

MOV R4,R5
ERRDF 20, ,ERR020

CLR
DOCLN

™S WS WE WS We W2 We WE WE

(R4)

R3 = COUNTER OF ENTRIES
R4 -> IP ADDRESS

I§ THERE AN ENTRY?

IF _NOT, DONE

INIT

UDA
WAS THERE AN ERROR?
EXIT

IF S
HAKE §URE WE DO NOT EXTEND OVER AREA

IF NOT DONE, BRANCH

; R4 -> UDAIP THAT FAILED
; SAVE IN RS FOR REPORT

MOV R3,
MOV R4,

MOV
TRAP

TRAP
.WORD
.WORD

TRAP

SEQ 0069

-6383
-(SP)
P)

) (
ANXMI, -(S
24,-(§ §

C$ERDF
20
0

.WORD  ERRO20
; DESTROY ENTRY SO NOT TO FALL INTQ RESET ERRCP _0OP

C$DCLN
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005037

013737
013705

005065
116537
005765
100407

004737
004737
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005237
062705
005337
001354
005037
012737

005737

000207

002160
002162

002160
002154

000012
000002
000002

013202
017024
002162
000052
002164

002170
1

002162
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SUBROUTINES SECTION

RUNDH

LOAD AND RUN A DM PROGRAM IN THE CONTROLLERS. RETURN WHEN ALL
DH PRCGRAMS HAVE TERMINATED.

I PUTS:
TSTTAB - POINTER TO FIRST CONTROLLER TABLE
- NUMBER OF CONTROLLERS TO TEST
IHPLICIT INPUT
DMPROG - POINTER TO START OF DM PROGRAM TN MEMORY

OUTPUTS
7 SET IF NO CONTROLLERS SUCCESSFULLY STARTED
'ALL REGISTERS ARE USED AND PREVIOUS CONTENTS DESTROYED.
RUNDM: MOV R1,URUN ;SAVE NUMBER OF UNITS TO RUN
CLR URNING :CLEAR NUMBER OF UNITS RUNNING
:LOAD DM PROGRAM INTG EACH CONTROLLER
MOV URUN,UCNT :SET COUNTER OF UNITS
LoD MOV TSTTAB,RS :GET FIRST CONTROLLER TABLE
CLR C.FLG(RS) ;CLEAR ALL FLAGS
MoVB €. UNIT(RS) L$LUN :SEE IF UNIT 10 BE TESTED
7ST C.UNITCRS)
BMI LONEXT :IF NOT, DON'T LOAD THIS UNIT
ASSUME CT.AVL EQ BIT1S
CALL HCOMM sALLOCATE SPACE FOP HOST COMM AREA
CALL LOADDM LOAD THE DM PROGRAM
BEG LDNEXT F ERROR, GO TO NEXT CONTROLLER
INC URNING IF NO ERROR, COUNT UNIT RUNNING
LDNEXT: ADD 4C.SIZE,RS ;MOVE 10 NEXt CONTROLLER TABLE
DEC UCNT cnecx IF MORE CONTROLLERS
BNE LDDM . D NEXT
CLR UFREEZ R UNIT FREEZE FLAG

MOV #-1,FCTNUM ;INVALIDATE FCT éLOCK NUMBER (BLOCK IN MEMORY)

;CHECK IF ANY CONTROLLERS LOADED

TST URNING ; ANY UNITS LOADED?

; THE DM PROGRAMS ARE NOW IN CONTROL
;RESPDM MUST BE CALLED TO RESPOND TO THEIR REQUESTS

RETURN

SEQ 0070
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UBROUTINES SECTION

ro
wnC

‘CLOSE DATA FILE FOR DM PROGRAMS

:INPUTS:
SFILOPN - ZERO IF FILE NOT OPEN

005737 002166 TST FILOPN
001403 BEQ 14

BN N OO~ JOVTE NN

|l s —n b pn

104435
005037 002166 CLR FILOPN
000207 RETURN

;SEE IF FILE CURRENTLY OPEN
; IF S0, CLOSE IT
:AND MARK AS SO

TRAP

SEQ 0071
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SEQ 007
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OBAL SUBROUTINES SECTION
é RESPDH
3 RESPOND T0 DM REQUESTS. RETURN WHEN ALL DM PROGRAMS
g ;HAVE TERMINATED.
6 013474 013705 002154 RESPDM: MOV TSTTAB, RS ;GET CONTROLLER TABLE ADDRESS
7 013500 013737 002160 002164 MOV URUN,UCNT :SET COUNTER OF UNITS
8 013506 RESPCT: BREAK  ;ALLOW DRS TO SEE TERMINAL INPUT
013506 104422 TRAP C$BRK
9 013510 016504 000014 MOV C.RING(RS),R4 ;GET HOST COMM AREA ADDRESS
10 013514 032765 000002 000012 BIT #CT.RN,C.FLG(RS) ;CHECK IF PROGRAM RUNNING
11 013522 001502 BEQ RSPNXT ; IF NOT, LOOK AT NEXT
12 013524 116537 000002 002074 MOVB C. UNIT(RS) L$LUN ;9TORE UNIT NUMBER UNDER TEST
13 013532 032765 000010 000012 BIT #C7.MSG,C.FLG(RS) ;SEE IF INTERRUPT RECEIVED
14 013540 001150 BNE RSPIN ;IF SO, LOOK AT PACKET
15 013542 032765 050004 000012 BIT #CT.CMD,C.FLG(RS) iSEE IF COHHRND HAS BEEN SENT
16 013550 001002 BNE 1¢ ;IF NOT, SEND ONE
%g 013552 000137 014320 JMP RSPOUT
%g ;CHECK IF UDA STILL RUNNING
21 013556 011503 15: MOV (R5),R3 ;GET ADDRESS OF UDAIP
22 013560 016301 000002 MOV 2(R3),R1 ;LOOK AT UDASA REGISTER
23 013564 001405 BEQ RSPTM ;1IF ZERO, UDA STILL RUNNING
24 013566 ERRDF 30, ,ERRO30 ;REPORT UDA HAS FATAL ERROR
013566 104455 TRAP C$ERDF
013570 000036 .WORD 30
013572 000000 .WORD 0
013574 012616 .WORD  ERRO30
gg 013576 000465 BR RSPDRP ;DROP CONTROLLER FROM TESTING
gg ;CHECK FOR TIMEOUT OF RESPONSE
29 013600 005765 000042 RSPTM: TST C.TOT(RS) ;SEE IF DUP PROGRAM 70 BE TIMED
30 013604 Q01451 BEQ RSPNTQ
31 013606 005737 003206 TST KW. CSR ;SEE IF A CLOCK ON SYSTEM
32 013612 001446 - BEQ RSPNTO ;DON'T TIME IF NO CLOCK
33 013614 023765 003220 000040 CMP KW.EL+2,C. TOH(RS) :COMPARE TO TIMEOUT COUNTER
34 013622 101005 BHI RSPTMO
35 013624 001041 BNE RSPNTO
36 013626 023765 003216 000036 CMP KW.EL,C.TO(RS)
37 013634 103435 BLO RSPNTO :IF _T00 MUCH TIME ELAPSED SINCE LAST INTERRUPT
38 013636 032765 000040 000012 RSPTMO: BIT #CT.STA,C.FLG(RS) ;SEE_IF A GET DUST STATUS COMMAND OUTSTANDING
39 013644 001101 BNE RSPTOE ;REPORT ERROR IF SO
40 013646 005764 000012 TST HC.CCT(R4) iSEE_IF UDA TOOK LAST COMMAND PACKET
41 013652 100476 BMI RSPTQE REPO T ERROR IF NOT
42 013654 012700 000100 MOV #CT.TM1,RO ;SEE IF FIRST TIMEOUT ALREADY HAPPENED
43 013660 032765 000100 000012 BIT #CT.TM1,C.FLG(RS)
44 013666 001401 BEQ 14 ;IF SO
45 013670 006300 ASL RO :SET SECOND TIME QUT FLAG
46 013672 052700 000040 1s¢: BIS *C7.STA,R ;SET THE PROPER TIMEOUT BIT
47 013676 050065 000012 BIS RO,C. FLé(RS) ; AND STATUS REQUESTED BIT
48 013702 012700 000001 MOV #0P.G ;BUILD GET DUST STATUS COMMAND
49 013706 004737 017224 CALL BL OC D
50 013712 012764 100000 000012 MOV #RG.OWN,HC.CCT(R4) ;MARK COMMAND 70 UDA
51 013720 005775 000000 TST a(RS) ; TELL UDA COMMAND IS THERE
52 013724 000137 014400 JMP RSPOU4
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GLOBAL SUBROUTINES SECTION
53 013730

RSPNTO:

- c——

SEQ 0073
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013730 005737
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56 00503/
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014004 100003
014006 005302
014010 001371
014012 000412
014014 032763
014022 005302
014024 001405
014026 005714
014030 001403
014032 004737
014036 001223
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014044 001331
014046 000207
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014050 104455
014052 0C0037
014054 000000
014056 012632
37 014060 000734

002170

000052
002164

000012
002170

000016
000010

000002

100000

017024
002162

000002

:SWITCH
RSPNXT :

; REMOVE

RSPDRP :

14

2%:

3.

RSPTOE :

SEQ 0074
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70 NEXT CONTROLLER

T1ST UFREEZ ;FRGZEN TQ ONE UNIT?

BNE RESCCT ;STAY THERE IF SO

RDD #C.SIZE,RS ;MOVE TO NEXT TABLE

DEC UCNT ;CHECK IF MORE CONTROLLERS

BNE RESPCT ;LOOK AT NEXT CONTROLLER

BR RESPDM ;LOOK AT FIRST CONTROLLER AGAIN

AR CONTROLLER FROM TESTING
CLR C.FLG(R5)  ;CLEAR PROGRAM RUNNING
CLR UFREEZ

X NN
g
L

a%:-nr'«»:o«»m

?M ;START DM PROGRAM AGAIN

NG ;REDUCE RUNNING CONTROLLERS COUNT
XT ;IF ANY STILL RUNNING, LOOK AT THEM
RETURN ;ELSE RETURN T0 TEST SECTION

ERRDF 31, ,ERRO31 ;REPIORT TIMEOUT ERROR
AP CSERDF
oy 31
.WORD

)
-WORD  ERRO31
BR RSPDRP ;DROP CONTROLLER FROM TESTING
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GLOBAL SUBROUTINES SECTION
) :CONTROLLER HAS RESPONDED, LOOK AT MESSAGE PACKET
3 .CHECK FOR PROPER OPCODE IN END PACKET
S 014062 012700 000204 RSPIN: MOV #CP.END<OP.SSD,RO ;GET SEND DATA END PACKET OPCODE
6 04066 032765 000020 000012 BIQ SCTREQ.C. FLG(RS) :LOOK IF SEND DATA OR RECEIVE DATA
8 014076 012700 000205 V 20P. END 0P .RSD,R ;CHANGE TO RECEIVE DATA END PACKET OP
9 014102 120064 000030 RSPHUR: CHPB R0 G Mo 6 OBea(R4) ' COMPARE 10 OPCUDE TN END BACKETE! OPCODE
}? 014106 001145 BNE RSPERR
12 ;LOOK AT STATUS CODE
13 014110 032764 000037 000032 BIT #ST.MSK,HC.MPK+P.STS(R4)  ;CHECK FOR STATUS CODE ST. R
15 of4ife 001004 BNE RSPERW ' CODE ST.SUC (ZERD)
%g ;CHECK FOR EXPECTED REFERENCE NUMBER
19 014120 026564 000050 000020 CMP C.REF(RS),HC.MPK+P.CRF(R4) ;CHECK IF CORRECT REF NUMBER
20 014126 001205 BEQ RSPPTW
21 014130 RSPERW: ERRDF 33, ERR033
014130 104455 TRAP  C$ERDF
014132 000041 WORD 33
014134 000000 ‘WORD 0
014136 012662 'WORD  ERRO33
5% 014130 000704 B8R RSPDRP :DROP UNIT FROM TESTING
gg ;CHECK IF RESPONSE FROM SEND OR RECEIVE DATA COMMAND
26 014142 032765 000020 000012 RSPPTW: MTTT%QC&M%) ;CHECK IF RESPONSE FROM DM PROGRAM
27 014150 001463 RSPOU: ~ BEQ RSPOUT :LOOK AT REQUEST NUMBER IF SO
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GLOBAL SUBROUTINES SECTION
% ;MAINTENANCE READ END PACKET RECEIVED, LOOK AT REQUEST FROM DM PROGRAM
3 014152 016401 000430 RSPPT2- 4OV HC.BF2(R4),R1 :GET REQUEST NIMBER
4 014156 042701 007777 BIC #tC<DU.TYP>,R1 : CHECK E
S 014162 001403 BEQ 1§ L IF ZE RROR
6 014164 020127 060000 CMP R1,4DU.SPC :CHECK TF IN EXPECTED RANGE
7 014170 101405 BLOS RSPPT3
8 014172 1$: ERRDF 32, ,ERR032 :BAD REQUEST NUMBER
014172 104455 TRAP  CS$ERDF
014174 000040 HORD 32
014176 000000 WORD 0
014200 012644 WORD  ERRO32
13 014202 000663 BR RSPDRP :DROP UNIT FROM TESTING
11 014204 016403 000034 RSPPT3: MOV HC.MPK+P .BCNT(R4),R3 :GET BYTE COUNT OF CHARACTERS RECEIV%D IN R3
12 014210 162703 000002 SUB 42 R3 : (FIRST TWO CHARACTERS ARE 1
13 014214 012700 000004 MOV 20P.SSD,RO BUILD A SEND DATA connauo PACKET
14 014230 004737 017224 CALL BLOCMD FOR ANSWER TO DM PROGRA
15 014224 012700 000164 MOV #HC.BF1,R0 POINT 10 BUFFER IN PACKET
16 014230 004737 017366 CALL CLRBUF AND CLEA FFER
17 014234 010402 MOV R4 R2 POINT SEND BUFFER
18 014236 062704 000244 ADD 3H(.B52Z,R4 ;R4 POINTS 10 CHARACTERS IN RECEIVE BUFFER
19 014242 042724 170000 BIC 2DU.TYP.(R4)+ :CLEAR TYPE FIELD IN BUFFER
20 014246 000301 SWAB R1 :GET TYPE RIGHT JUSTIFIED
21 014250 006201 ASR R1 :TIMES TWO
22 014252 006201 ASR R1
23 014254 006201 ASR R1
o4 014256 010100 MOV R1,R0O ;COPY nsssnse TYPE TO RO
25 014260 005001 CLR R1 :R1 CONTAI zsno SEND BYTE COUNT
26 014262 003770 014546 CALL @RSPDSP-2(RO) mmmmm OUTINE
27 014266 001231 BNE RSPDRP ;:ROUTINE RETURNS z CLEAR TO DROP UNIT FROM TESTING
28 ; 2 SET IF UNIT 10 CONTINUE RUNNING
29 014270 016504 000014 MOV C.RING(RS),R4 :GET RING ADDRESS
30 014274 032701 000001 BIT #1,R1 ¢mxmcmmmmcwm10%mrompmmmn
31 014300 001401 BEQ 1} ;IF_AN 0DD_COUN
32 014302 005201 INC R1 ;" INCREASE BY ons
33 014304 010104 000120 1$: MOV R1,HC.CPK+P.BCNT(RA) :PUT CHARACTER COUNT IN COMMAND PACKET
14 014310 100003 8PL RSPOUT :IF NEGATIVE BYTE COUNT RETURNED
gg 014312 042765 000020 000012 BIC #C7.REQ,C.FLG(RS) ;" DON'T SEND ANY DATA TO UDA
gg :SEND COMMAND BACK TO UDA
39 014320 042765 000350 000012 RSPOUT: BIC #CT nss*cr STA*CT TM1+CT.TM2,C.FLG(RS) :CLEAR MESSAGE RECEIVED FLAG
40 014326 032765 000020 000012 BIT EQ LG(RS) :CHECK WHICH COMMAND TO SEND
25 014334 001013 BNE RSP 0u2 :BRANCH IF RESPONSE TO REQUEST
43 014336 012700 000005 MOV #0P.RSD,RO ;BUILD RECEIVE DATA COMMAND
44 014342 004737 017223 CALL BLOCMD
45 014346 012700 000430 HOV #HC.BF2.R0 POINT 10 HESSAGE BUFFER
46 014352 004737 017366 CAL L CLRBUF AND CLEAR IT
47 014356 052765 000020 060012 8IS 4(T. REQ C.FLG(RS) 'SET REGUEST BIT
gg 014364 000403 8R RSPOU3
50 014366 042765 000020 0000i. RSPQU2: BIC #CT.REQ,C.FLG(RS) :CLEAR REQUEST BIT
31 014374 RSPOU3 :
57 014374 004737 017310 CALL SNDCMD :SEND COMMAND TO UDA
§3 014400 016500 000042 RSPOU4: MOV C.TOT(RS),RO :SET TIMEOUT
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%LOBAL SUSROUTINES SENTION
23 018406 042701 000036 ap 3236 a1 ;PUT TIME IN CONIKGLLER TABLE
25 014410 004737 017620 CALL séTTO NIk
27 013416 000,37 013730 RSPNX .NOW WAIT FOR_END PACKET
S5 013435 957e4 000505 000030 RSPERR: LMPB 30b tND+OP.GDS,HC.MPK+P.oPCOtan)  L1sEeR ENZeTASKET sratus opcone
33 014430 001237 BNE RSPERW
60 014430 132764 000010 000037 BITB 20F ACT,HC.MPKP.OFLG(RA) ;IF_DUST NO_LONGER RUNNING
61 014440 001603 BEQ R ;" REPORT ERROR
g 014442 042763 000050 000012 870 07 TA.CI.MSG.C.FLG(RS)  CLEAR RONGRBL BITS
6% QLarsh 035765 000200 000012 BIT T T2 €. FLGCRS) 1IF AT SECOND TIMEOUT
o
65 014460 026455 00004C 000044 CMP HC.MPK+P.DPI(R4),C.PRICRS) ;COMPARE PROGRESS INDICATOR
€7 014470 S96963 000042 000046 NP aC. PK’P DPI+2(R4),C.PRI+2(RS . COMPARE onznéssoxnoxcnroa
) + + +
68 014476 001402 BEQ 49 "AEPORT ERAOR TE NOT CHANGED
59 014500 040765 000200 000012 24:  BIC SCT.ING.C.ELG(RS) {CLEAR TIMEQUT 2 FLAG
10 014306 032763 00C100 090012 18:  BIT #LT.THICIFLGIRS {IF AT FIRST TIMEOUT
15 014516 016465 000040 000044 MOV HC.MPK+P.DPI(R4),C.PRI(RS) ;GET COPY OF PROGRESS INDICATOR
75 014524 016465 000042 000046 MOV HC MPK 4P .DPT+2(RAJ.C PRI +2(RE) GET COPY OF PROGRESS INDICATOR
73 014352 OI3764 180000 000006 3s: MOV ORG DWN+RG FLE.HC.ACTCRE S GIVE MESSAGE BUFFLR BACK 15 Uh
75 014540 000137 013730 JMP RSONXT
76 614544 000137 014050 4$: P RSPICE
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SEQ 007
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GLOBAL SUBROUTINES SECTION

1 :PESPONSE REQUEST DISPATCH TAGLE

% 014550 014564 RSPDSP: .WORD QUEST ;QUESTION

4 014; 2 014636 . ORD DQUEST ;QUESTION WITH DEFAULT ANSWER

> 014 015010 D INFO ; INFORMATION MESSAGE FOR OPERATOR

6 014356 015136 . ORD TERM ;NORMAL TERMINATION

7 014560 015146 .WORD ERRTRM ;FATAL ERROR TERMINATION

8 014562 015156 .WORD_SPECL : SPECIAL

9 000006 DSP5IZ=<,-RSPDSP>/2 :LEGAL NUMBERS ARE LOWER THAN THIS
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EZR0 A 3T ion y ¢

UTINES S

O IR NI NN O MO QO —J TN B2 PO+ O O Q0 ~J VN B3 LNV O D OB <IN LT B M)

NN ON O N O L NN PO PO RO PO RO PO NI RO P et pt pet i it s ot e s i

:NORMAL DUP RECEIVE DATA BUFFER DESCRIPTION

;BYTE OFFSET FROM
:START OF BUFFER

We W WS VD WS W W WY WS WL W B B B e Be Ve Ve TS BV VY VS W WE WS WS VWO Ve WS WS WO W G

X O b~ M O

10
12
14
16
18
20
22

80

SEQ 0079

USED TO SELECT ROUTINE
R4 CONTAINS THIS ADDRESS




— —— -

C.UDKO UDASOA/KDAS0-Q FORMATTER MACRO V05.03b Monday 23-Dec-85 11:22 Page 67
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SEQ 0080

é ;NORMAL DUP SEND DATA BUFFER DESCRIPTION GIVEN IN RESPONSE TO ABOVE PACKET
3 :BYTE OFFSET FROM
4 :START OF BUFFER $ommmeeeececcmseacs —ccame oaao. +
2 ; 0 ! DATA BYTES ! RZ2 CONTAINS THIS ADORESS
: R
g ; 2 ! DATA BYTES '
K ; 4 3 DATA BYTES R
: LR *
11 ; 6 ! DATA BYTES !
12 : R e LR T LT *
13 : 8 ! DATA BYTES !
14 : 4o mommmeesemeseeceseocaeoooaao +
%2 : 10 ! DATA BYTES !
: L R +
ig ; 12 ' DATA BYTES '
H Ll R I +
58 ; 14 ! DATA BYTES '
: R L L L +
Sé ; 16 ' DATA BYTES !
H Ll et it i B D ) +
23 ; 18 ' DATA BYTES !
24 ; i b R R L L R R e L +
25 ; 20 ' DATA BYTES !
26 : $occ-c--ccccccerrc s, +
el ; 22 ' DATA BYTES !
28 i $ooomcomesosrssescseneeooane *
29 ;
20 ;
21 :
32 ;
13 ;
34 :
35 ;
36 : bl R b R R +
37 ; 80 ' DATA BYTES !
38 ; A R EE R DR +
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SEQ 0081

é ;MESSAGE TYPE 1
2 ;ANSWER QUESTION FOR DUP PROGRAM
5 ; INPUT:
6 ; RS - ADDRESS OF CONTROLLER TABLE
7 ; R4 - POINTER TO DATA IN RECEIVE BUFFER
8 ; R3 - CHARACTER COUNT IN RECEIVE BUFFER
9 ; R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED)
10 ; R1 - ZEROQ
11 :QUTPUT:
12 ; R1 - COUNT OF CHARACTERS IN SEND BUFFER
13 ; Z SET TO CONTINUE RUNNING DUP PROGRAM
%g ; Z CLEAR TO STOP THE DUP PROGRAM
16 014564 004737 015310 QUEST: CALL GTDRVT ;GET POINTER TO DRIVE TABLE
17 014570 062700 000004 ADD #D.SERNlRO :BUMP POINTER TO SERIAL NUMBER
18 014574 (014403 MOV -(R4),Rs :GET QUESTION N
19 014576 001411 BEQ QUEQ BRANCH IF QUESTION NUMBER 0O
20 014600 020327 000007 CﬁP R3 ‘7 :IF NOT, SEE IF QUESTION NUMBER 7
21 014604 001410 ?
22 014606 ERRD 100, ,ERR100 ;ANY OTHER NUMBER IS AN ERROR
014606 104455 TRAP C$ERDF
014610 000144 WORD 100
014612 000000 WORD O
014614 012724 .WORD  ERR100
23 014616 000244 CLZ ;CLEAR 2 TO STOP DUP PROGRAM
Sg 014620 000207 RETURN
26 014622 012700 003304 QUEO: MOV #DATEO,RO  ;POINT TO DATE STRING
271 014626 QUET:
28 014626 005201 QUEL:  INC R% COUNT THE CHARACTERS
29 014630 112022 MOVB (ROJ~, AND PUT THEM IN QUTPUT BUFFER
30 014632 001375 BNE QU EL ;. UNTIL "R NUL CHARACTER FOUND
31 014634 000207 RETURN ;RETURN WITH Z SET
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014746
014750

004737
014403
020327
101935
006303
000173
014744
014676
014744
014744
014750
014770
015000
000006

010546
005004
011003

012700
004737

010546
005201
005703
001372
010100

012605
062705
110522
005300
001372

012605
000264
000207

032737

015310
000006

014660

000012

016766

000060

000003 003200

FORMATTER MACRO V05.03b Monday 23-Dec-85 11:22 Page 69

;MESSAGE TYPE 2

:ANSHER QUESTIUN FOR DUP PROGRAM WITH DEFAULT ANSWER

: INPUT
: ADDRESS OF CONTROLLER TABLE
POINTER TO DATA IN RECEIVE B
RECEIVE BU
FER (BUFF

020
SN
[

¢
C
R

2
(€]
t

CHARACTER COUNT IN
POINTER TO SEND BUF
ZERO

C

1
EA

TA
El
EI

(

L
]
-
L}
.
L]

00
PO
(I

;QUTPUT:
; R
; V4
; Z

DQUEST: C

1 HA
LE

DC
CD(")—I

0

nNZ0
——™

Ot
'O'Zﬁ

DUP PROGRAM

-~ r—~rm.
O WD WING)
D DO
CIm >XOX) —f
D =
C -4
TN
[Fp]
~N

mc..

DQUEJP: .M (NOT

—><
—

NB

PR
e $V4Y4
s pur]

M

OO0 0O00O0O 000
OO0V 00 0 C-
BRI Misp_O

CONT ;
DQUESZ=<<. -DQUEJP>/2>

;ENTER UNIT NUMBER TC FORMAT
DQUNIT: PUSH RS

t NBWNOEO

’
H
H
H
'
’
'
<

CLR
MOV (RO) SGET DRIVE NUMBER
Ass D.DRV EQ 0
MOV *10 RO :RADIX
DQUNL1: CALL IviDE
PUSH RS

INC R1
TST R3
BNE DQUNL1
MOV R1,RO
DQUNL2: POP RS
ADD #'0,RS
MOVB RS, (R2)+
DEC RO
BNE DQUNL?
POP RS
DQUEX: SEZ
RETURN
DQRFMT: BIT #S0.FMT,MODE

UFFER
FFER
FFER IS CLEARED)

HARACTERS IN SEND BUFFER
HRUNNING DUP PROGRAM

THE
;GET DRIVE TABLE ADDRESS INTO RO
;GET QUESTION NUMBER

USED)
ENTER UNIT NUMBER TO FORMAT

D
USE EXISTING BAD SECTOR INFORMATION
DOWN-LINE LOAD BAD SECTOR BLOCK INFORMATION
CONTINUE {F BAD BLOCK INFO INACCESSIBLE

MOV R5,-(SP)

MOV RS, -(SP)

MOV (SP)+.RS

MOV (SP)+,R5

SEQ 0082




J

G

G
"~y
BS
T X
o
wnc
SO

At Ake AL Yo p Lo YU, TO. LW, [, |8, TV,
£ IR OO0 LN
OOOOOCOD COOO

[ el ol ol

001410
112712
005201
000766

032737
001370

112712
005201
000756

000131 DGYES:

000010 003200 DQRSTR:
DQCONT:

000116 DANO:

OA/KDAS0O Q FORMATTER MACRO V05.03b Monday 23-Dec-85 11:22 Page 69 1
QOUTINES SECTION

BEQ DANO

MOVB #'Y,(R2)
INC R1

BR DQUEX

BIT #50.STR,MODE
BNE DQYES

MOVB #'N,(R2)
INC R1
BR DQUEX

SEQ 0083




(2]
mrd

4

!

—

SEQ 0084
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OBAL SUBROUTINES SECTION
é :MESSAGE TYPE 3
3 :PRINT INFORMATION FROM DUP PROGRAM
5 ;INPUT:
6 ; RS - POINTER TO CONTROLLER TABLE
7 : R4 - POINTER TO DATA IN RECEIVE BUFFER
8 ; R3 - CHARACTER COUNT IN RECEIVE BUFFE
9 ; R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED)
10 ; R1 - ZERO
11 :QUTPUT:
1/ ; R1 - BIT 15 SET TO PREVENT SENDING DATA TO DUP PROGRAM
{3 ; Z SET TO CONTINUE RUNNING DUP PROGRAM
15 (15010 016400 177776 INFO: MOV -2(R4),R0  ;GET MESSAGE NUMBER
16 015014 001434 BEQ INFOB :IF ZERO PRINT BEGUN MESSAGE
17 015016 020027 000100 CMP RO,%100 :IF GCTAL 100
18 015022 001423 BEQ INFOE :~ PRINT ERROR MESSAGE
19 015024 020027 000200 CHP RO,2200 :SEE IF 200 OR GREATER
20 015030 002005 BGE INFOH : IF S0, PRINT WITHOUT FREEZING
21 015032 005737 002170 TST UFREEZ
22 015036 001007 BNt INFOP
23 015040 005237 002170 INC UFREEZ
24 015044 003737 015310 INFOH: CALL GTDRVT
25 015050 010002 MOV
26 015052 004737 015334 CALL HEADER
27 015056 004737 015254 INFOP: CALL MESG :PRINT THE MESSAGE
28 015062 012701 100000 INFOX: nov #BIT1S,R1 :RETURN A NEGATIVE BYTE COUNT
29 015066 000264 SEZ
gg 015070 000207 RETURN :RETURN WITH Z SET
32 015072 INFOE: ERRDF 101 ,ERR101 ;ANSWER WAS REJECTED BY DUP PROGRAM
015072 104455 TRAP  CS$ERDF
015074 000135 WORD 101
015076 000000 'WORD O
015100 012740 WORD  ERR101
33 015102 000244 L :RETURN WITH Z CLEAR TO STOP DUP PROGRAM
gg 015104 000207 RETURN
36 015106 004737 015310 INFOB: CALL GTDRVT :PRINT FORMAT BEGUN MESSAGE
37 015112 010002 MOV R
38 015114 004737 015334 CALL HEADER
39 015120 004737 015254 CALL MESG
40 015124 PNT WNSTOP ;PRINT WARNING NOT TO STOP NOW
015124 004137 016720 JSR R1,LPNT
015130 004355 "WORD WNSTOP
015132 000000 "WORD PNT.CT
41 015134 000752 BR INFOX
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GLOBAL SUBROUTINES SECTION
é ;MESSAGE TYPE 4
3 :TERMINATION MESSAGE
5 INPUT :
6 ; RS - POINTER TO CONTROLLER TABLE
7 ; R4 - POINTER TO DATA IN RECEIVE BUFFER
8 ; R3 - CHARACTER CMINT IN RECEIVE BUFFER
9 ; R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED)
10 : RI - ZERO
11 : OUTPUT:
%g ; Z CLEAR TO TERMINATE DUP PROGRAM
14 015136 004737 015010 TERM:  CALL INFOQ ;PRINT THE MESSAGE
15 015142 000234 CLZ
16 015144 000207 RETURN :RETURN Z CLEAR TO TERMINATE DUP PROGRAM
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GLOBAL SUBROUTINES SECTION

% ;MESSAGE TYPE 5
g 'ERROR TERMINATION MESSAGE

5 : INPUT :

6 ; RS - POINTER TO CONTROLLER TABLE

7 ; R4 - POINTER 7O DATA IN RECEIVE BUFFER

8 ; R3 - CHARACTER COUNT IN RECETIVE BUFFER

9 ; R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED)

10 ; RI - ZERO

11 : QUTPUT :

%g ; Z CLEAR TO TERMINATE DUP PROGRAM

134 015146 004737 015010 ERRTRM: CALL INFO

15 015152 (00244 CLZ

16 015154 000207 RETURN ;RETURN Z CLEAR TO TERMINATE DUP PROGRAM

i
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023714
001425
002407

104435
012700

003176

003230
177711

001000
002176

003176

002176
000006
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UTINES SECTION

;MESSAGE TYPE 6

:INPUT:

OUTPUT

SPECL:

SPECLC:

SPECLR:
SPECLL:

w
0
mm
=l
—r-
>x<mM

S

SEQ 0087
‘SPECIAL TYPE - READ FCT BLOCK FROM FILE
RS - POINTER TO CONTROLLER TABLE
R4 - POINTER TO DATA IN RECEIVE BUFFER
R3 - CHARACTER COUNT IN RECEIVE BUFFER
R2 - POINTER T0 SEND BUFFER (BUFFER IS CLEARED)
R1 - ZERO
Z SET TO SEND DATA TO PROGRAM
CMP FCTNUM, (R2) .JEE IF DESIRED aLocx IS IN MEMORY
BEQ SPECLX :"IF 50, SEND 10 DUP PROGRAM
BLT SPECLR . IF LOWER NUMBERED BLOCK IN MEMORY,
.~ GO READ NEXT BLOCK
CLOSE  ;OTHERWISE, START READING FROM BEGINNING AGAIN seLos
OPEN #FNAME
SFNAME RO
C$OPEN'
MOV #-1,FCTNUM
MOV #512. R3 :GET BYTE COUNT IN A BLOCK
MOV #FCTBUF :POINT T0 STORAGE AREA
GETBYTE (R15+ :READ THE FILE
C$GETB
MOVB  RO,(RL)+
BNCOMPLETE SPECLE ;PRINT ERROR IF NO MORE BYTES IN FILE
BCC SPECLE
DEC R3 ;COUNT THE BYTES
BNE SPECLL
INC FCTNUM .KEEP COUNT OF BLOCK IN MEMORY
BR SPECL
. INC (R2) ;TELL DUP_PROGRAM DATA NOT AVAILABLE
. MOV #FCTBUF,2(R2} PUT ADDRESS OF DATA IN OUTPUT BUFFER
sgg % ,R1 {SEND 3 WORDS TO DUP PROGRAM
RETURN :RETURN WITH Z SET TO SEND DATA TO DUP PROGRAM
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54 112400
26 001405
60 020027
Gg 001402
004737

6

2 005303
4 003367
6

6

2

HOW OIS WM O OO0~ UL B (NN

OOOOCOOODOOOOO

FOPONT bl st i ot ot it i i e
Tt et ol s s et s Yl s Yot

112700
004737
6 000207

no
n

000012

016510

000015
016510
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;PRINT A MESSAGE IN THE RECEIVE BUFFER FROM THE DUP PROGRAM

:OUTPUT:
; R

MESG:
1%:

2$:

FINPUT -
- R4

¥

POINTER TO DATA IN RECEIVE BUFFER
R3 - CHARACTER COUNT IN RECEIVE BUFFER

P0§gTER TO CHARACTER AFTER MESSAGE IN RECEIVE BUFFER

4

R3 - ZE

Rl - BIT 15 SET TO PREVENT SENDING DATA TO DUP PROGRAM
RO - CONTENTS DESTROYED

Z SET TO CONTINUE RUNNING DUP PROGRAM

;PRINT CHARACTERS FROM DUP PROGRAM

MOVB (R4)+,R0
BEQ 2§ ; DISCARDING LF AND NULL CHARACTERS

CMP RO, %12
BEQ 2%
PRINT RO
CALL CPNT
DEC R3 ;COUNT THE CHARACTERS
BGT 1§
PRINT #CR
MOVB 2CR.RO
CALL cPNt
RETURN

SEQ 0088
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SEQ 0089

é :GTDRVT

3 :GET DRIVE TABLE ADDRESS FROM CONTROLLER TABLE

5 ;INPUTS

9 OUTP 5 - CONTROLLER TABLE ADDRESS

8 RO - ADDRESS OF FIRST DRIVE TABLE AVAILABLE FOR TESTING
13 ; (WITH DT.AVL BIT CLEAR)

11 015310 GTDRVT: PUSH RS

015310 010546 MOV RS.-(SP)

12 015312 062705 000016 ADD 4C. DRO RS
13 015316 012500 GTDRVL: MOV (RS)+, R0

18 015320 016037 000002 002074 MOV D UNIT(RO) L $LUN
15 015326 SUME 'DT.AVL EQ BIT1S
16 015326 100773 mxmmw

t 8%2%%8 012605 POP RS MOV (SP)+,RS
18 015332 000207 RE TURN t
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GLOBAL SUBROUTINES SECTION

1
2
3
4
P,
6
7
3
9
10
!
13 015334 022737 000001 00201¢
14 015342 001411
15 015344
015344 011246
015346 011546
015350 016246 000002
015354 004137 016662
015360 004035
015362 000006
16 015364
17 015364
18 015364 000407
19 01%%66 0N5737 003206
20 015372 0.1406
21 015374
015374 112700 009015
015400 004737 016510
22 015404 004737 020652
23 015410
015410 112700 000015
015414 004737 016510
24 015420 000207

;HEADER

SEQ 0090

:PRINT R HEADER IN FRONT OF EACH MESSAGE FROM DUP PROGRAM.

;A UDA_ADORESS IS PRINTED IF MORE_THAN ONE UDA IS IN HARDWARE P-TABLE
;A RUNTIME IS PRINTED IF A CLOCK IS BEING USED TO TIME PROGRAM EXECUTION.

L INPUT:
:OUTPUT:

HEADER :

1

NP
A -

$:

RS - POINTER TO CONTROLLER TABLE

RO_- POINTER TO DRIVE TABLE
PRINTED MESS GE

CMP #1,L$UNIT
BEQ 1%
PNTF MESSG,D.UNIT(R22,(R5),(R2)

ASSUME C.UADR EQ 0
ASSUME D.DRV EQ 0

;IF MORC TAAN ONE UWIT BEING TESTED
;PRINT UDA ADDRESS

MOV gnz;.- spi
MOV (RS).-(SP
MOV DB.UNETCR2Y,-(SP)
JSR Ri,LPNIF
.HORD MESSG
"WORD PNT.CT
:IF NO CLOCK BEING USED
:BYPASS RUNTIME MESSAGE
MOVB #CR,RO
CALL CSN1
;PRINT RUNTIME IF A CLOCK IN USE
MOVB 4CR,RO
CALL CPnt
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SEQ 009
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;0STRNG
'FORMAT OF THE ASCIZ STRING IS AS FOLLOWS:

iCHARACTERS ENCLOSED IN QUOTES ARE TO BE PRINTED AS THEY ARE.
ow%uwcmemAsmaeunmrmmwomAnmuwuoﬂmm

BER

ON - PRINT OCTAL NUMBER. N REPRESENTS SIZE OF BINARY NUHBER PASS g
IN PARAMETER IN BITS. MAY BE IN RANGE 1 10 32. IF N>16, TWO PARAMETER
WORDS ARE USED, OTHERWISE ONLY ONE WORD. LEADING ZERQS' ARE PRINTED.

; N IS ALWAYS SPECIFIED.

: DN - PRINT UNSIGNED mmnumwnmmnanpmmmm mmmemms
: D. A 16 BIT NUMBER EQUAL TO ZERO WILL PRINT "0,

: HN - PRINT HEX NUMBER FROM PARAMETER OF N BITS. IF N>16 TWO PARAMETERS
; ARE US RWISE ONLY ONE PARAMETER. LEADING ZEROS ARE PRINTED.
: SN - PRINT N SPACES.

; NN - START NEH LINE

ASSUMED TO BE 1
-LF SEQUENCE). N ASSUMED TO BE 1.
AN - PRINT N ASCII CHARACTERS FROM PARAMETERS, N ASSUMED TC BE 1.
N/2 PARAMETER WO DS USED .
RN - EXECUTE ROUTINE #N. N MUST BE GIVEN AND DEFINED IN HOST PROGRAM.
NULL CHARACTER MEANS END OF MESSAGE. A NULL AS FIRST CHARACTER IN STRING
HUST BE IGNORED.

OUTPUT A MESSAGE ACCORDING TO A FORMAT STRING

INPUTS

i R2 - ADDRESS OF START OF FORMAT STRING

UTPUTS R4 - RDDRESS OF PARAMETERS

; R2 AND R4 UPDATED TO END OF STRING AND PARAMETERS

OSTRNG: MOVB (R2)* R1 ;GET_CONTROL CHARAC1ER

BEQ 0 ;EXIT IF NULL_CHARACTER
015722 MOV ‘ERRC RO :GET POINTER TO CHARACTER TABLE

1

0

9 NCONS: CHPB Rl (QO) ;COMPARE CHARACTER WITH TABLE ENTRY
0

c
D
R_F
WIS
N
(CR
HAR
R

;BRANCH_TF MATCH FOUND

: INCREMENT POINTER

001374 BNE NCONS ;CONTINUE SEARCH IF NOT END OF TABLE
PNTF ERRMEL ;REPORT BAD CONTROL CHARA CTER

004137 016662 JSR RY,LPNTF
003746 .WORD "ERRME1

000000 BR OSTRE .WORD PNT.CT
162700 015722 NCONF: SUB #ERRC,RO INCREMENT INTO TABLE
ASL RO BLE TO_WORD COUNT
004770 015734 CALL @ERRD(RO) PATCH 10 PRINT ROUTINE
BR_OSTRNG NEXT
000207 OSTRE: RETURN

-~
‘-”m
G)
-
22
32
ot Ty
L d
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SEQ 0092

;CONTROL CHARACTER WAS A QUOTE. PRINT ALL CHARACTERS 1) THE NEXT QUOTE.

:GET CHARACTER
CHEEO IEOEgg%NaE§¥OCSNTROL CHARACTER
:PRINT THE CHA.’ACTER

CALL CPNT

;CONTINUE PRINITNG

;CONTROL CHARACTER WAS AN A. PRINT ASCII CHARACTERC 72 P LAMETERS.

:GET CO'NT OF CHARACTfRS
:PRINT THE CHARACTER
MOVE Rl%'.RO

CALL CPN
ST 5"%1&"55uﬁ¥esgncnes ZERO
:CHECK IF W 0DD

;IF S50, INCREMENT TQ NEXT EVEN ADDRESS
;NOW GET NEXT CONTROL CHARACTER

;LOAD RADIX
:PRINT NUMBER
;NOW GET NEXT CONTROL CHFRACTER

:LOAD RADIX
:PRINT NUMBER
:NOW GET NEXT CONTROL CHARACTER

UDAS0A/KDAS0-Q FORMATTER MACRO V05.03b Monday 23-Dec-85 11:22 Page .*
SUBROUTINES SECTION
é
3015472 112200 CON.Qu: MOVB (R2‘
4 015474 120027 000042 CMPB R #’"
5 015500 001403 BEQ CON, GX
6 015;02 PRINT RO
015502 004737 016510
7 015506 000771 BR_CON.QU
g 015510 000207 CON.QX: RETURN
i
¢ 015512 004737 016170 CON.A: CALL GETCNT
3 015516 CON.AL: PRINT (R4).
015516 112400
015520 004737 016510
4 015524 005301 DEC R1
5> 015526 001373 BNE CON.A1
6 015530 032704 000001 BIT #1,R4
7 0155 001401 BEQ CON A2
8 Olg 36 005204 INC R
g 015540 000207 CON.A2: RETURN
é ;CONTROL CHARACTER WAS A D. PRINT DECIMAL NUMBER.
3 015542 012701 000012 CON.D: MOV 210.,.R1
4 015546 004737 016246 CALL PNTNUM
2 015552 000207 RETURN
g ;CONTROL CHARACTER WAS AN H. PRINT HEX NUMBER.
9 015554 012701 000020 CON.H: MOV #16..R1
0 015560 004737 016246 CALL PNTNUM
1 015564 000207 ETURN
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SEQ 0093
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GLOBAL SUBROUTINES SECTION

OO0 ~JUN B O e
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LMV OO - NN
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650

NFONTLTLNY Mo
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NN
NP e

004737

112700
004737
005301
001372
000207

004737
020127
101004
060101
004771
000207

004137
003746
000000

012601
000207

004737

112700
004737
005301
001372
000207

000010
016246

016170

000015
016510

015700

016662

016170

000040
016510

;CONTROL CHARACTER WAS AN 0. PRINT OCTAL NUMBCR.

CON.O: MOV 28.,R1 :LOAD RADIX
CALL PNTNUM :PRINT NUMBER
RETURN ;NOW GET NEXT CONTROL CHARACTER

;CONTROL CHARACTER WAS AN N. PRINT NEW LINE SEQUENCE.

CON.N: CALL GETCNT :GET COUNT
CON.Ni: PRINT 4CR :ORINT NEW LINE SEWUENCE
MOVB #CR,RO
CALL cPNt
:COUNT THE SEQUENCES

;NOW GET NEXT CONTROL CHARACTER
:CONTROL CHARACTER WAS AN R. CALL A PRE-PROGRAMMED ROUTINE.

DEC Rl
BNE CON.N1
RETURN

CON.R: CALL GETCNT ;GET ROUTINE NUMBER
gug géﬁ#sgnasz ;CHECK IF DEFINED ROUTINE NUMBER
ADD R1,R1 ;DOUBLE COUNT TO GET WORD INDEX
CALL SERRRTB-2(R1) :CALL ROUTINE
RETURN :NOW GET NEXT CONTROL CHARACTER
CON.R1: PNTF ERRMEL :REPORT BAD MESSAGE STRING
JSR R1,LPNTF
_WORD ERRME1
"WORD PNT.CT
POP R1 :FIX THE STACK
MOV (SP)+,Ri
RETURN
:CONTROL CHARACTER WAS AM S. PRINT SPACES.
CON.S: CALL GETCNT ;GET COUNT
CON.Si: PRINT <27 > :PRINT A SPACE
MOVB &' ,RO
CALL CpNt
DEC Rl ;COUNT THE SPACES
BNE CON.S!1
RE TURN ;NOW GET NEXT CONTROL CHARACTER
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GLOBAL SLBROUTINES SECTI
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;ERROR ROUTINE DISPATCH TABLE

ERRRTB: .WORD CALRE
.WORD CALRE
.WORD CALRE
.WORD CALR4
.WORD CALRS
.WORD CALR6
.WORD CALR7

.WORD_CALR8
ERRRSZ=<, -ERRRTB>/2
;BUILD TWO TABLES

; FIRST CONTAINING CONTROL CHARAC
; SECOND CONTAINING ROUTINE AODRE

.MACRO BUILD
NTRY

-
=

<

OO
QOO0 0O000
T EZEZTZTZ
VODZOTOTD

NDZOTO>

.ENDM

SEQ 0094

ERS
SES
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SEQ 0097

% ;HERE IS FIRST TABLE
3 .MACRO ENTRY_ARG1,ARG2
4 LIST
b .BYTE ' 'ARG1
6 NLIST
g ENDM
9 015722 ERRC:  BUILD
015722 042 .BYTE '
015723 101 .BYTE ‘A
015724 104 .BYTE 'D
015725 110 .BYTE 'H
015726 117 .BYTE ‘0
015727 116 .BYTE 'N
015730 122 .BYIE 'R
015731 123 .BYTE 'S
10 015732 000 .BYTE 0 ;FOLLOW WITH A NULL BYTE
%% .EVEN
%2 ;HERE IS SECOND TABLE
15 .MACRO ENTRY_ARG1,ARGZ
16 .LIST
17 .WORD_ARG2
18 NLIST
%8 ENDM
21 015734 ERRD:  BUILD
015734 015472 .WORD CON.QU
015736 013512 -WORD CON.A
015740 015542 .WORD CON.D
015742 015554 .WORD CON.H
015744 015566 .WORD CON.O
015746 015600 .WORD CON.N
015750 015622 WORD CON.R
015752 015660 WORD CON.S
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GLOBAL SUBROUTINES SECTION

1 :PRE -PROGRAMMED ROUTINES 1, 2 AND 3
% ;NOT USED - PRINTS ERROR MESSAGE
4 015754 CALRE: PNTF ERRME1
015754 004137 016662
015760 003746
015762 000000
5 015764 000207 RETURN

;PRINT ERROR MESSAGE

JSR R1,LPNTF
"WORD ERRME1
"WORD NT.CT

SEQ 0096
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GLOBAL SUBROUTINES SECTION

v
L L Ty |
80'-4-40’\0\

QO

004247
004247
004247
004165
016672

020652
000015

016510
016610 003222

;PRE -PROGRAMMED ROUTINE 4
;PRINT BASIC LINE FOR HOST PROGRAM ERROR WITHOUT UDA ADDRESS
;THEN SWITCH TO EXTENDED FORMAT B

PNTB BASLN,#BASNO, #BAS, #BAS, #8AS

SEQ 0097

MOVB 4CR,RO
CALL CPN?T
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UTINES SECTION

016042 012746 004247
016046 012746 004247

6254 012746 004204

60 012746 004165
6064 004137 016672
€074 004737 020652

112700 000015
004737

000207

04 016510
{g 012737 016610 003222
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: PRE -PROGRAMMED ROUTINE 5
;PRINT BASIC LINE FOR HOST PROGRAM ERROR WITH UDA ADDRESS

; THEN SWITCH TO EXTENDED FORMAT
CALRS: PNTB BASLN,#BASNO,#BASL2,(R5), #BAS, #BAS

MOV #PX,PTYCE
RETURN

SEQ 0098

MOV #BAS,-(SP

MOV 3BAS.-(SP

MOV (RS).-(SP

MOV #BASL2.-€SP;

MOV 2BASNQ . -(SP

JSR R1,LPNtB

"WORD BASLN

"WORD PNT.CT

MOVB 2CR,RO
CALL CPN?
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SEQ 0099
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ROUTINES SECTION

&

; PRE-PROGRAMMED ROUTINE 6
;CALL ALTERNATE PRINT ROUTINE IN PDP-11 MEMORY

16120 CALRo: PUSH R2 :SAVE CURRENT STRING POINTER

16120 010246 MOV R2,-(SP)
16122 012402 MOV (R3)+,R2 ;GET NEW STRING POINTER

16124 004737 015422 CALL OSTRNG ;QUTPUT USING THIS STRING

16130 POP R2 ;GET OLD POINTER BACK

16130 012602 MOV _(SP)+,R2
16132 000207 RETURN ;NOW CONTINUE THE OLD STRING




‘3

CZUDKO UDASQA/KDAS0-Q

b)
GLOBAL SUBROUTINES SECTIOM
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:PRE -PROGRAMMED ROUTINE 7
;PRINT “REPLACE PROCESSOR MODULE"

CALRT:

PUSH R2
MOV #XFRU,R2
CALL OSTRNG
POP R2

RETURN

MOV R2 -(SP)

MOV (SP)+,R2

SEQ 0100
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GLOBAL SUBROUTINES SECTION

(10246
012702 011754
004737 015422

012602
000207

@ SO B ifor
QDAL
RBBSHOR

; PRE -PROGRAMMED RQUTINE 8
;PRINT " UDASA CONTAINS XXXXXX"

CALR8: PUSH R2

MOV #XSA,R2
CALL OSTANG
POP R2

RETURN

MOV RZ,-(SP)

MOV (SP)+,R2

SEQ 0101
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UBROUTINES SECTION

;GETCNT

'GET COUNT IN NEXT CHARACTERS OF STRING POINTED TO BY R2.

:NUMBER WILL BE IN DECIMAL. IF NO NUMBER, RETURN A

DEFAULT oF 1.

INPUTS

R2 - POINTER TO ASCII STRING

 0UTPUTS -

; R1 - NUMBER READ OR A ONE

; R2 - POINTING TO CHARACTER AFTER NUMBER
016170 GETCNT: PUSH RO
016170 010046 MOV RO, -(SP)
016172 005001 CLR R1 :START WITH ZERO COUNT
016174 121227 000060 GETCNX: CMPB (R2),%'0 :CHECK IF CHARACTER A DIGIT
016200 103415 BLO GETCON :BRANCH IF LOMER THAN ZERO
016202 121227 000071 CMPB (R28.#'9
016206 101012 BHI GETCON ;BRANCH IF HIGHER THAN NINE
016210 006301 ASL R1 .HULTIPLY NUMBER BY 10
016212 010100 MOV R1,RO : SAVE 2N
016214 006301 ASL R : COMPUTE 4N
016216 006301 ASL R : COMPUTE 8N
016220 060001 ADD RO,R1 : 8N + 2N = 10N
016222 112200 MOV8 (R2)+,RO :GET DIGIT FROM STING
016224 162700 000060 SUB #'0,R0 :GET RID OF ASCIT
016230 060001 ADD RO,R1 :ADD TO NUMBER
016232 000760 BR GETCNX :G0 TO NEXT CHARACTER
016034 005701 GETCON: TST Ri :CHECK IF NUHBER IS ZERO
016236 001001 BNE GETCXX ;IF ZERD, CHANGE
016240 005201 INC R1 ; T0 DEFAULT OF ONE
016242 GETCXX: POP RO
016242 012600 MOV (SP)+,RO
016244 000207 RETURN
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ROUTINES SECTION
;PNTNUM
;PRINT A NUMBER
; INPUTS:
: R1 - RADIY OF NUMBER
; Re - ASCII STRING T CO?NT OF BITS IN NUMBER
EOUTPUTSR4 - POINTER TO NUMBER (LOW WORD)
; NUMBER IS PRINTED. LEADING ZEROS ARE PRINTED EXCEPT FOR
; DECIMAL NUMBERS.
: RO - CONTENTS DESTROYED
6246 010100 PNTNUM: MOV R1,RO ;SAVE RADIX
6250 004737 016170 CALL GETCNT ;GET COUNT OF BITS
6254 PNTNUS: PUSH <R2,R3,R5>
6254 010246 MOV R%.- SP
6256 010346 MOV R3,-(SP
6260 010540 MOV RS,-(SP
6262 012403 MOV (R4)+,R3 ;GET ONE PARAMETER WORD
6264 005005 CLR RS ;CLEAR STORAGE FOR OTHER
6266 020127 000020 CMP R1,%16. :MORE THAN 16 BITS IN NUMBER?
6272 003401 BLE %3
6274 012405 MOV (R4)+,R5 ;YES, otT SECOND PARAMETER WORD
6276 14: PUSH R4
6276 012446 MOV R4,-(SP)
63 010504 MOV RS5,R4 ;PUT HIGH WORD IN R4
012702 000020 MOV #16. ,R2 ;COMPUTE BITS NOT WANTED
160102 SUB R1,R2 ;BY SUBTRACTING BITS TO USE
002002 BGE 2§ ;FROM 16.
062702 000020 ACD #16..,Re ;IF NEGATIVE, ADD 16 FOR FIRST WORD
001414 2$: BEQ 6% ;IF ZERO, NO BITS NEED B8E CLEARED
012705 100000 MOV #BIT15.RS :START MASK WITH SIGN BIT SET
005302 1s: DEC Re ; COUNT BITS IN MASK
001402 BEQ 44
006205 ASR RS ;SHIFT MORE BITS TO RIGHT
000774 BR Z$
020127 000020 44 CMP R1,#l16. ;MORE THAN 16 BITS IN NUMBER?
003402 BLE 5§
040504 BIC RS,R4 ;YES, CLEAR IN HIGH WORD
000401 BR 64
040503 54¢: BIC RS,R3 ;:NO, CLEAR IN LOW WORD
004737 016766 bé: CALL Dpivioe ;:DIVIDE BY RADIX IN RO
PUSH RS ;PUSH REMAINDER ON STACK
010546 MOV RS,-(SP)
00520 %NC Re ;COUNT DIGITS ON %TACK
00570 ST R3 ;CHECK IF QUOTIENT IS ZERO
001372 BNE 64
005704 TST R4
1370 BNE 6¢
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000012

000014

000003
016766

000060
000071

000007

016510

CMP RO, 210,
BEQ 103

MOV R1,R3
SUB £12. RO
BGT 7$

MOV 43.RO
CALL pivIDE
7ST RS
BEQ 8%
INC R3
SUB R2,R3

BEQ 10§
PRINT 20

DEC R3
BNE 9%
POP RS

RETURN

SEQ 0104

mx

¢ ADING ZERQS
% PRINTED

;IF REMAINDER NOT ZERQ
; INCREMENT QUOTIENT

;SUBTRACT DIGITS ON STACK
:NO_LEADING ZEROS IF ZERO
:PRINT A" ZEROQ
MOVB #'0,R0O
CALL cent

;REPEAT UNTIL COUNT REACHES ZERO

;:GET CHACACTER FROM STACK
MOV (SP)+,RS
;CNVERT 1O ASCII DIGIT
;IF GREATER THAN A 9
; CONVERT TO A OR HIGHER
; FOR HEX DIGIT
;PRINT THE CHARACTER

;REPEAT FOR ALL DIGITS
; ON STACK
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19 016656
016656
20 016660

000423
012746

012746
010146
012746
010600
104416
062706

012601
000207

003224
003704
000015

003707
164462

003224
000002

000006

0G3224
000002

000006

00324
000002

000006

003224
000002

000006
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;PRINT ONE CHARACTER
:CALL WITH MACRO PRINT

CPNT:

1$:

PB:

PX:

PS:

CPNTX:

MOVB RO,ERRCHR
PUSH R1

MOV #ERRONE,R1

CMPB RO, #CR
BNE 1¢

MOV 2ERRNL .R1
JMP PTYPE
PRINTF R1,#ERRCHR

BR_CPNTX
PRINTB R1,#ERRCHR

CPNTX
INTX R1,3ERRCHR

BR
PR

X
R1,#ERRCHR

POP R1
RETURN

SEQ 0105

MOV Ri,-(SP)
MOV AERRCHR, -(SP)
MOV RI,-{SP)
MOV 22,-(SP)
MOV SP RO
TRAP  CS$PNTF
ADD % ,5P
MOV 2ERRCHR, -(SP)
MOV R1, (SP)
MOV 22.-(SP)
V SP ‘RO
TRAP  C4PNTB
ADD % ,5P
MOV 2ERRCHR, -(SP)
MOV Rl.-:SPg
MOV $2.-(SP
MOV SF ‘RO
TRAP  C$PNTX
ADD %,5P
MOV SERRCHR, -(SP)
MOV Rl.-ESP;
MOV 42.-(5p
MOV SP'RO
TRAP  CS$PNTS
ADD 4 ,5P

MOV (5P)+,R1
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012737
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P et pts

016540
016564
016610
016634

000012

015422

003222
003222
003222
003222

;PRINT FORMATTED MESSAGE

PCALL WITH MACRO PNT, PNTF. PNTB, PNTX. OR PNTS

LPNTF: MOV 2PF,PTYPE
BR LPNT
LPNTB: MOV #PB,PTYPE
BR LPNT
LPNTX: gov iﬂ ,PTYPE
LPNTS: MOV 2PS,PTYPE
LPNT: PUSH <R3.R3,R4,R5>

MOV (R1)+,R2
MOV SP,R4
ADD 210.,R4
PUSH R1

CALL OSTRNG
POP <RO,R5,R4,R3,R2,R1>

ADD (RO)+,SP
JMP 3RO

MOV R2,-(SP
HOV R3.' SP
MOV n«,-(SP
MOV RS, -(SP

;GET ADDRESS OF STRING
;COMPUTE ADDRESS OF ARGUMENTS
WHICH ARE t1OW ON STACK (IF ANY)

'SAVE RETURN ADDRESS

HO o'(SP)
;PRINT THE FORMATTED MESSAGE
RtSTORE ALL REGISTERS

V (SP)+,R0

MOV (SP)+,RS

MOV (SP)+,R4

MOV (SP)+,R3

MOV (SP)+,Re

MOV (SP)+,R1
;ADJUST STACK POINTER OVER ARGUMENTS
{RETURN

SEQ 0106
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016766
016766
016770

017014
017016
017020
017020
29 017022
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010246

001367

012602
000207

000040

;DIVIDE

:DIVIDE A 32 BIT UNSIGNED NUMBER BY A 16 B
;REPLACE DIVIDEND WITH QUOTIENT AND RETURN
‘WILL NOT CHECK FOR DIVIDE BY ZERO.

I NED NUMBER.
ER.

T _UNSIG
REMAIND

; INPUTS:
: R3 - LOW 16 BITS OF DIVIDEND
; R4 - HIGH 16 BITS OF DIVIDEND
; RO - DIVISOR
; OUTPUTS ;
; R3 - LOW 16 BITS OF QUOTIENT
; R4 - HIGH 16 BITS OF QUOTIENT
; R5 - REMAINDER
DIVIDE: PUSH Re
MOV R2,-(SP)
MOV #32..,R2 ;SET UP SHIFT COUNT
LR RS ;OTART WITH ZERQ REMAINOER
1: ASL R3 ;SHIFT LEFT INTO RS
ROL R4
ROL RS
CMP RO,RS :WILL DIVISOR GO INTO REMAINDER
HI 2§ :ONLY SUBTRACT I WILL
SUB RO,R5 SUBTRACT DI VISOR
INC R3 T A ONE INTO QUOTIENT
28: DEC R2 COUNT THE SHIFTS
BNE 1$
POP R2
MOV (SP)+,R2
RETURN
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GLOBAL SUBROUTINES SECTION
é :LOADDM
3 :LOAD AND START A DM PROGRAM INTO A CONTROLLER
5 : INPUTS:
6 ; RS - CONTROLLER TABLE ADDRESS
: ~ TPUTSD PROG - “OINTER TO START OF DM PROGRAM IN MEMORY
9 ; iF LOAD SUCCEEDS - Z CLEAR
10 ; CONTROLLER TABLE MARKED LOADED
}é : IF ERROR - Z SET
13 017024 013701 002156 LOADDM: MOV DMPROG.R1 :GET STORAGE ADDRESS OF DM PROGRAM
13 017030 116165 000021 000042 MOVB OMTMO(R1),C.TOT(RS) :GET TIMEOUT VALUE
15 017036 105065 000043 CLRB C.TOT+1(RS)
16 017042 016504 000004 MGV C.VEC(RS),R4 :GET VECTOR OF UDA
17 017046 AND CT.VEC,R4
017046 042704 177000 BIC #tC<CT.VEC>,R4
18 017052 010501 MOV RS,R1 ;GET INTERRUPT SERVICE LINK
19 017054 062701 000006 ADD 4C.JSR,R1
20 017060 SETVEC R4, él 4PRIO7 :SET UP INTERRUPT VECTOR
017060 012746 000340 MOV 2PRIOT7, -(SP)
017064 010146 MOV R1,-(SP
017066 010446 MOV R4.-(5p
017070 012746 000003 MOV a3’ _(5p
017074 104437 . TRAP csévsc
017076 062706 000010 ADD #10,SP
21 ;INTTIALIZE UDA W1TH SMALLEST
22 017102 004737 017704 CALL UDAINT : RING BUFFER AND INTERRUPTS ENABLED
23 017106 001444 BEG LOADER 'BRANCH IF AN ERROR
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GLOBAL SUB
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012700

0527€5
000207

SEQ 0109
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000002 MOV #0P.ESP,RO ;BUILD EXECUTE SUPPLIED PROGRAM COMMAND PACKET

017224 CALL BLOCMD

002156 000124 MOV DMPROG,HC.CPK+P.UADR(R4)  ;LOAD MAIN PROGRAM ADDRESS

163024 000120 MOV aDHPROG.HC.CPK+P.BCNT&R4) . AND SIZE

002156 000140 MOV DMPROG ,HC.CPK+P.OVRL(R4) ™ :LOAD OVERLAY ADDRESS

163010 000140 ADD @DMPROG, HC .CPK +P.OVRL(R4)

017310 CALL SNDCMD :SEND COMMAND TO UDA

017430 CALL WAITMS WAIT FOR MESSAGE RESPONSE

BEQ LOADER . ABORT IF NO RESPONSE

000037 000032 EﬁT fgzﬁgik.nc.nﬁx+p.515(R4) :CHECK FOR ERRORS

000024 000012 BIE #CT.CMD+CT.REQ,C.FLGC(R5)  ;CLEAR COMMAND OUTSTANDING FLAG

000002 000012 E%%UgﬁT.RN.C.FLG(Rﬁ) :SET DM PROGRAM RUNNING FLAG
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LRAC SORRBLTIRE

SEQ 0110
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4455
0042
000000
012670
00u264
000207

LOADE1: ERRDF 34,,ERR034

;UDA FAILED TO DOWNLINE LOAD DM PROGRAM

TRAP SSERDF

oéo ERR034
LOADER: SE%URN :SET Z TO INDICATE ERROR OCCURRED
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GLOBAL SUBROUTINES SECTION

N8 NP2 OO OO ~J L V8 IR

P el e s s e

274 005301
276 001375

300 012664

304 012601
306 000207

PO POPO NI NONONINI NONY == s s s
= © OO0 ~JOULE LN = OO~

W W

000014
000100

000031
17
000030

000114

;BLDCMD

:BUILD A COMMAND IN COMMAND PACKEY

SEQ 0111

; INPUTS:
: RS - CONTROLLER TABLE ADDRESS
; RO - COMMAND CODE
; OUTPUTS :
; R4 - ADDRESS OF HOST COMM AREA
; COMMAND PACKET CONTAINING REF NUMBER AND OPCODE. ALL OTHER FIELDS CLEARED.
; CMD REFERRENCE NUMBER IN CONTROLLER TABLE INCREMENTED AND RESULT
; IN COMMAND PACKET.
; RO - CONTENTS DESTRQYED
BLOCMD: PUSH <R1,R0»>
MOV Rl.-gSP%
MOV RO, -(SP
MOV C.RING(RS),R4 ;GET ADDRESS OF HOST COMM AREA
MOV R4,R0O ;COPY 10 RO
ADD 2HC.CEV,RO ;COMPUTE ADDRESS OF COMMAND ENVELOPE
MOV #HC.PSZ,(RO)+ ;LOAD PACKET LENGTH
MOV *DUP,R1 ;LOAD DIAG CIRCUIT IDENTIFIER
CMP #0P.MUWR, (SP) ;IF CODE IS MAINTENANCE WRITE
BNE BLDCO ; GET OTHER CIRCUIT IDENTIFIER
MOV #DIAG,R1
BLDCO: MOV Rl.(R6)+ ;PUT IDENTIFIER INTO PACKET
MOV #<HC.PSZ>/2,R1 ;GET WOR LEAR
BLDC1: CLR (RO)+ ;CLEAR PACKET
DEC R1
BNE BLDCI
POP HC.CPK+P.OPCD(R4) ;PUT OPCODE IN PACKET
MOV (SP)+,HC.CPK+P.OPCD(R4)
POP R1 ;RESTORE R1
MOV (SP)+,R1
RETURN
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GLOBAL SUBROUTINES SECTION

é : SNOCMD
3 ;SEND A COMMAND TO THE UDA.
4 :MARK BOTH PACKETS AVAILABLE 10
5 ;UDA. SET COMMAND ISSUED BIT
9 TIMEOUT COUNTER.
8 INPUTS
9 ; R5 - CONTROLLER TABLE ADDRESS
10 ; OUTPUTS :
ié ; R4 - ADDRESS OF HOST COMM AREA
13
14 017310 SNOCMD: PUSH <RO,R1>
017310 010046
017312 010146
15 017314 016504 000014 MOV C.RIN (RS) R4
16 017320 005265 000050 INC C.REF 53
17 017324 016564 000050 000104 MOV C.REF(RS),HC.CPK+P, C RF(R4)
18 017332 012764 140000 000006 MOV #RG.OWN+RG.FLG,HC, MCT(RS)
19 017340 012764 100000 000012 MOV #RG.OWN,HC.CCT(R4)
20 017346 005775 000000 75T a(R5)
21 017352 052765 000004 000012 BIS #CT.CMD,C.FLG(RS)
¢2 017360 POP <R1,R0>
017360 012601
017362 012600
23 017364 000207 RETURN

0 THE
IN CONTROLLER TABLE AND INITIALIZE

MOV RO

MOV R1.-
R4 WITH HOST COMM ARCA Abo
MENT CMD REFERENCE NUMBER
"PCH

;L0
;s INCRE
PUT I
:MA ESSAGE PACKET AVAIl ABLE
;MARK COMMAND TO UDA

TELL UDA COMMAND IS THERE
HARK COMMAND ISSUED

(353
AD R
AR ESS
7

RK

SEQ 0112
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AL SUBROUTINES SECTION
é ; CLRBUF
3 ;CLEA® THE SPECIFIED DATA BUFFER IN THE HOST COMM_AREA
g AND L."D BUFFER DESCRIPTOR IN COMMAND PACKET TO THE BUFFER
6 INPUTS
7 ; RS - CONTROLLER TABLE ADDRESS
8 i R4 - ADDRESS OF HOST _COMM AREA
9 RO - OFFSET INTO HOST COMM AREA TO DATA BUFFER
10 ;OUTPUTS ;
11 ; DATA BUFFER CLEARED
12 ; COMMAND PACKET POINTING TO BUFFER
13 ; BYTE COUNT SET TO SIZE QF BUFFER
%g ; R4 - ADDRESS OF DATA BUFFER
16 017366 CLRBUF: PUSH <RO,R1>
017366 010046 MOV RO - SP‘
017370 010146 MOV SP)
17 017372 060400 ADD R4 ,RO ;ADD START OF HOST COMM AREA Tb OFFSET
18 017374 010064 000124 MOV RO,HC.CPK+P.UADR(R4) ;PUT BUFFER ADDRESS IN COMMAND PACKET
19 017400 012764 000244 000120 MOV ‘Ht BSZ HC.CPK+P.BCNT(R4)  ;PUT SIZE OF BUFFER IN COH"AND PACKET
20 017406 010004 MOV R :PUT BUFFER ADDRESS IN
21 017410 012701 000122 MOV “Ht BSZ/2 R1 ;GET SIZE OF BUFFER IN NORDS
22 017414 005020 CLRBFL: CLR ( ;CLEAR ALL THE WORDS
23 017416 005301 DEC 1
24 017420 001375 BNE CLRBFL
25 017422 POP <R1,RO>
017422 012601 MOV (SP}+,R1
017424 012600 MOV (SP)+,RO
26 017426 000207 RETURN
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GLOBAL SUBROUTINES SECTION
! ;WAITHS
3 'WAIT FOR UDA TO RESPOND WITH A MESSAGE PACKET
5 ; INPUTS:
6 RS - ADDRESS OF CONTROLLER TABLE
7 | OUTPUTS :
8 ; 7 CLEAR IF NO ERROR
2 ; Z SET IF ERROR, MESSAGE PRINTED
1 8%%2%8 010046 WALTHS: PUSH <RO.RL> MOV RO,-{SP
017432 010146 Hov Ri'-¢253
12 017434 012700 000036 nov #30. RO :SET TIME OUT VALUE OF 30 SECONDS
13 017440 010501 v RS, &1 :POINT TG TIME OUT COUNTER
14 017442 062701 000036 ADD 3¢ T0,R1
15 017446 004737 017622 CALL SETTO
16 017452 011500 14 MOV (RS),RO ;GET ADDRESS OF UDAIP REGISTER
17 017454 032765 000010 000012 BIT &CT.MSG,C.FLG(RS) :LOOK IF INTERRUPT OCCURRED
18 017462 001030 BNE 33 :BRANCH IF SO
19 017464 015001 000002 MOV 2(R0),R1 :LOOK AT UDASA REGISTER
20 017470 001034 BNE 4$ :BRANCH IF ERROR CODE PRESENT
51 017472 BREAK
017472 104422 TRAP  C$BRK
22 017474 005737 003206 TST KW.CSR :SEE IF A CLOCK ON SYSTEM
23 017500 00%754 BEQ 1$
34 017502 023765 003220 000040 CHP KW .EL+2,C.TOHC(RS) ;CHECK IF TIMEQOUT HAS HAPPENED
i o g ¢
29 017214 023765 003216 000036 CMP KW.EL,C.TO(RS)
28 017522 103753 BLO 1§
59 017524 25 : ERRDF 36, ,ERRO36
017524 104455 TRAP  C$ERDF
017506 000043 WORD 36
017530 000000 ‘WORD 0
017532 012676 ‘WORD  ERRO36
30 017534 POP <R1,RO>
017534 012601 MOV Espg R1
017536 012600 MOV (5PJ+ RO
31 017540 000264 SEZ
32 017542 000207 RETURN
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SO
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042765
012604
012600

104455
000045

000000
012710
012601

00
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000010 000012 3$: BIC #CT HSG C.FLG(RS)

POP <R1,

CLZ

RETURN

4. ERROF 37, ,ERRO37

POP <R1i,RO>

SEZ

RETURN

;CLEAR MESSAGL RECEIVED FLAG
MOV ESP; R1
MOV (SP)+,RO
;GIVE NO ERROR RETURN
TRAP CSERDF
WORD 37
MORD 0
.WORD  ERR0O37
MCV %SP%*.RI
MOv (SP)+,RO

SEQ 0115
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AL SUBROUTINES SeCTION

[

017602
17602

17602 012737 177777 002172
17610
17610
17610 000002

BV OWOP IV GIN)

Pt s s P

0
0
0
0
0

:NXMI
:NON-EXISTANT MEMORY SERVICE ROUTINE

;INPUTS:
i NXMAD SET TO ZERO

;OUTPUTS ;
i NXMAD SET TO ONES IF NON-EXISTANT TRAP OCCURED

BGNSRV NXMI

MOV #-1,NXMAD
ENDSRV

NXMI::

L10031:

RTI

SEQ 0116
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GLOBAL SUBROUTINES SECTION

1 UDASRV
% UDA INTERRUPT SERVICE ROUTINE. MARKS UDA CONTROLLER TABLE THAT AN
2 INTERRUPT HAS BEEN RECEIVED.
6 THIS ROUTINE IS CALLED BY A [JSR RO, UDASRV} INSTRUCTION FROH HITHIN
7 :THE CONTROLLER YABLE. THE PC STORED IN RO IS THE H? C.FLG
8 :MORD IN THE CONTROLLER TABLE. THE STACK CONTAINS THE SAVED CONTENTS
lg :0F RO FOLLOHED BY THE INTERRUPTED PC AND PS.
11 ;INPUTS.
Ig ; ADDRESS OF C.FLG WORD IN CONTROLLER TABLE
%4 : UTPU TSSTACK - SAVED CONTENTS OF RO
1< ; CT.CHMD CLEAREDC AND CT.MSG SET IN C.FLG WORD OF CONTROLLER TABLE
%9 ; RO - RESTORED FROM STACK
18 017612 BGNSRV UDASRVY
017612 UDASRV: :
19 017612 052710 000010 BIS *CT.MSG, (RO SET CT.MSG
2V 017616 POP RO RESTORE RO
017616 012600 MOV (SP)+,R0
21 017620 ENDSRV
017620 L10032:
017620 000002 RTI
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AL SUBROUTINES SECTION
é :SETTO
2 :SET TIMEOUT COUNTER TO SOME NUMBER OF SECONDS FROM CURRENT TIME.
S :INPUTS:;
6 : RO - NUMBER OF SECONDS FOR TIMEQUT
7 : R1 - ADDRESS WHERE TWO WORD TIME TO BE PUT
8 ;QUTPUTS::
9 ; RO - CONTENTS DESTROYED
10 ; RI - INCREMENTED BY 2
ig .COMPUTE CLOCK TICKS TIL TIMEQUT
134 017622 SETTO: PUSH <R2,R3>
017622 010246 MOV R2, isp;
01764 010746 MOV R3.-(5P
15 017626 005002 CLR R ) :CLEAR PRODUCT
16 017630 013703 003214 ov KW .HZ,R3 :GET MULTIPLICAND
17 017634 006200 SET00: ASR RO :SHIFT MULTIPLIER TO RIGHT
18 017636 103001 BCC SETO1 :IF A ONE BIT SHIFTED OUT
19 017640 060302 oo%qz :~ ADD MULTIPLICAND TO PRODUCT
20 017642 006303 SETOL: AS :DOUBLE THE MULTIPLICAND
21 017644 005700 151 R
§§ 017646 001372 BNE SET00 ;CONTINUE UNTIL MULTIPLIER IS ZERO
gg :GET CURRENT TIME
26 017650 013700 003216 SET02: MOV KW.EL,RO :GET TIME
27 017654 013703 003220 MOV KW.EL+2,R3
28 017660 020037 003216 CMP RO.KW.EL Hmmwmmmmm
gg 017664 001371 BNE SEt02 .7 GET IT AGAIN
§§ ;ADD TIME TIL TIMEOUT
33 017666 060200 ADD RZ.RO ;ADD
gg 017670 005503 ADC R3
;g ;PUT RESULT IN STORAGE
38 017672 010021 MOV RO, ER1)+
33 017674 010311 MOV R3.(R1S
41 017676 POP <R3,R2>
017676 012603 MOV (SP)+,R3
017700 012602 MOV (SP)+ R2
4z 017702 000207 RETURN
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GLOBAL SUBROUTINES SECTION
é ;UDAINT
3 'FUNCTIONAL DESCRIPTION:
3 ; susnourxne 70 INITIALIZE A UDA AND BRING IT ON-LINE.
5 ; L STEPS ARE CHECKED. AN ERROR MESSAGE IS REPORTED IF ANY ERROR
6 ; DETECTED
8 : INPUTS:
g RS - ADDRESS OF CONTROLLER TABLE.
16 :IMPLICIT INPUTS:
11 ; C.RING(RS) - ADDRESS GiVEN TO UDA AS START CF RING BUFFER.
%g :OUTPUTSLENGTH OF RING STRUCTURE IS ONE ENTRY EACH.
14 ; CONDITION Z - SET IF ANY ERROR REPORTED. CLEAR IF NO ERROR.
15 ; R4 - ADDRESS OF UDAIP REGISTER IN UDA
%g ; RS - UNCHANGED.
ig ;FILL HOST COMMUNICATION AREA WITH ALL ONES
20 017704 016502 000014 UDAINT: MOV C.RING(RS),R2 :GET FIRST ADDRESS GF RING BUFFER
21 017710 012703 000006 MOV #<HC,RSZ#2+HC.ISZ>/2,R3 .GET SIZE OF RING BUFFER
22 017714 012722 177777 UDAILL: MOV 2-1,(R2)+ :WRITE ONES TO BUFFE
23 017720 005303 DEC R3 :COUNT THE WORDS IN BUFFER
Sg 017722 003374 BGT UDATIL :LOOP UNTIL ENTIRE BUFFER WRITTEN
59 ;00 THE INITIALIZATION
28 017724 004737 020152 CALL UDAIST ;D0 FIRST THREE STEPS
29 017730 103506 BCS UDAI :GET_OUT IF UDA MICROCODE REPORTED FAILURE
30 017732 012364 000002 MOV (R3)+ 2(R4) :WRITE NEXT WORD TO UDASA REGISTER
31 017736 012703 000310 MOV 2200 .R3 :GET TRY COUNTER
32 017742 016402 000002 UDAI1A: MOV 2(R4) R2 :LGOK AT UDASA
33 017746 001407 BEQ UDAIiC
34 017750 005303 DEC R3
35 017752 001373 BNE UDAI1A
36 017754 ERRDF 24, ,ERRQ24
017754 104455 TRAP  C$ERDF
017756 000030 MORD 24
017760 000000 WORD O
017762 012564 ‘MORD  ERR024
37 017764 000470 R UDAIEX
38 017766 010264 000002 UDAILC: nov R2 2(R4) :WRITE 0 TO UDASA (PURGE)
39 017772 011402 MOV (R4),R? :READ FROM UDAIP (POLL)
30 017774 004737 020470 CALL UDARSP HAIT FOR STEP OR ERROR BIT
41 020000 103462 BCS UDAIEX :GET QUT IF UDA MICROCODE REPORTED FAILURE
42 020002 042702 174017 BIC #tC<SA.CNT>,R? CLEAR THER BITS
43 020006 006202 ASR R2 :MOVE TO RIGHT OF REGISTER
44 020010 006202 ASR R2
45 020012 006202 ASR R2
46 020014 006202 ASR R?
47 020016 020227 000006 CMP RZ,%6 ; CONTROLLER MODEL MUST BE 6
48 020022 001410 BEQ UDAI2
49 020024 020227 000015 CHP R2,%13 : OR 13
50 020030 001405 BEQ UDAIO .
51 020032 ERRDF 14, ,ERRO14 :REPORT CONTROLLER NEEDS NEW REVISTON
020022 104455 TRAP  CSERDF
020034 000016 JWORD 14
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GLOBAL SUBROUTINES SECTION

020036 000000
020640 012370
52 020042 000441 BR UDAIEX

MORD 0
.WORD  ERRO14

SEQ 0120
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GLOBAL SUBROUTINES SECTION

SEQ 012!

é ;CHECK HOST COMMUNICATION AREA FOR ALL ZEROS
2 020044 016502 000014 UDAIZ2: MOV C.RING(R5),R2 ;GET FIRST ADDRESS OF RING BUFFER
4 020050 01020} MOV R2,R1 ;SAVE FOR ERROR MFSSAGE
> 020052 012703 000006 MOV #<HC.RSZ*2+HC.ISZ>/2,R3 :GET SIZE OF RING BUFFER
6 020056 005722 UDAIZ2L: TST (R2)+ ; CHECK WORD IN BUFFER
7 020060 001003 BNE UDAIZE ;60 TO ERROR REPORTER IF NOT ZERO
8 020062 005303 DEC R3 ;COUNT THE WORDS IN BUFFER
9 020064 003374 BGT UDAIZL ;LOOP UNTIL ALL WORDS CHECKED
%? 020066 000405 BR UDAI3
12 020070 UDAI2E: ERRDF 23, ,ERR023 ;REPORT BUFFER NOT CLEARED
020070 104455 TRAP CSERDF
020072 000027 .WORD 23
030076 010508 WORD  ERR023
%2 020100 000422 BR UDAIEX '
%2 ;SEND GO BIT TO UDASA REGISTER TO END INITIALIZATICN
17 020102 UDAI3:
18 020102 012700 000001 MOV #SA.GO,RO
19 020106 010064 000002 MOV RO,2(R4) :SEND TO UDA
20 020112 016501 000014 MOV C.RING(RS),R1
21 020116 010161 000004 MOV Ri,HC.MSG{R1)
22 020122 062761 000020 000004 ADD #HC . MPIC, HC . MSG(R1)
23 020130 010161 000010 MOV R1,HC.CHMD(R1)
24 020134 (062761 000104 000010 ADD #HC. CPK,HC.CMD(R1)
23 020142 000244 CLZ ;CLEAR Z AS NO ERROR INDICATION
59 020144 000207 RETURN
Sg ;ERROR RETURN
30 020146 000264 UDAIEX: SEZ ;SET Z TO INDICATE ERROR OCCURRED
31 020150 000207 RETURN
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GLOBAL SUBROUTINES SECTION
% ;UDAIST
3 'START THE INITIALIZATION PROCESS ON THE SELECTED UDA.
3 :STOP BEFORE WRITING THE THIRD WORD SO UDA DOES NOT
g :ATTEMPT ANY UNIBUS TRANSFERS.
7 :INPUTS:
g : RS - ADDRESS OF CONTROLLER TABLE
%g :LOAD TABLE OF DATA TO SEND TO UDASA REGISTER
12 020152 UDAIST: BREAK
020152 104422 TRAP  C$BRK
13 020154 PUSH R1
020154 010146 MOV R1,-(SP)
14 020156 016504 000004 MOV C.VEC(RS),R4
15 020162 AND CT.VEC,R4
020162 042704 177000 BIC #tC<CT.VEC>,R4
16 020166 006204 ASR R4
17 020170 006204 ASR R4
18 020172 052704 100000 BIS #SA.STP . SET STEP BIT IN DATA WORD
19 020176 010437 020370 MOV R4 UDAIOl ;L 0AD INTERRUPT VECTOR
20 020202 016537 000014 020374 MOV C.RING(R5),UDAID2 : JAD MEMORY ADDRESS
55 020210 062737 000004 020374 ADD #4C.MSG, UDAID2 : OF FIRST RESPONSE RING
gg :START THE INITIALIZATION BY WRITING TO UDAIP REGISTER
25 020216 016504 000000 MOV C. UADR(RS) R4 :GET ADDRESS OF UDAIP REGISTER
26 020222 005037 002172 CLR NXMAD :CLEAR MEMORY ERROR FLAG
27 020226 SETVEC %4, 4NXMI, 4PRIO7 :SET UP VECTOR 4
020226 012746 000340 MOV #PRI07, - (SP)
020232 012746 017602 MOV ANXMI, -(SP)
020236 012746 000004 MOV & ,-gépg
020242 012746 000003 MOV a3’ _(Sp
020246 104437 TRAP  C$SVEC
020250 062706 000010 ADD #10,5P
28 020054 005764 000002 15T 2(R4) :ACCESS UDASA REGISTER
29 020260 005014 CLR (R4) :WRITE 70 UDAIP
30 000262 CLRVEC 24 :GIVE UP THE VECTOR
020262 012700 000004 MOV 24 RO
020266 104436 TRAP  C$CVEC
31 020270 005737 002172 ST NXMAD ;SEE IF A MEMORY ERROR OCCURRED
32 020274 001406 BEQ UDAISG
33 020276 ERRDF 20, , ERR020
020276 104455 TRAP  C$ERDF
020300 000023 WORD 20
020302 000000 WORD O
020304 012404 WORD  ERR020

34 020306 000261 SEC
35 020310 000424 BR UDAISE




410

CZUDKO UDASQA/KDASO0-

GLOBAL SUBROUTINES SECTION

2 012737
0 012703

004737

I [T
AT S S ety
o
S
o
™
™
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64
000762
000241

012601
000207

P 2 o et s s et i
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no
o
OO0
toale TorTe ]
HOLO

004000
020366
020470

020626
040000

000002

020626

020626
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;oET UP LOOP PARAMETERS TOQ EXECUTE THE FOUR STEPS OF INITIALIZATION

UDAISG: MOV #SA.S1,UDARSD
MOV 2UDAIDT,R3

;WAIT FOR AND CHECK RESPONSE DATA

UDAISL: CALL UDARSP
BCS UDAISE

_ CALL 3(R3)+
BCS UDAISE
__ ASCUDARSD
~ ~BIT #SA.54,UDARSD

BNE UDAISX
MOV (R3)+,2(R4)
BR UDAISL

UDAISX: CLC
UDAISE: POP R1

RETURN

: STORE RESPONSE MASK
;AND INDEX TO TABLE

;WAIT FOR_STEP OR ERROR BITS
;EXIT IF ERROR

;CALL RESPONSE CHECKER FOR STEP
;GET OUT IF ERROR

;OHIFT TO NEXT STEP BIT

;CHECK IF NOW AT STEP 4
;GET_QUT IF S0

WRITE DATA TO UDASA REGISTER
;STAY IN LOOP

;CLEAR CARRY FOR NO ERROR INDICATION
MOV (SP)+,R1

SEQ 0123
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GLOBAL SUBROUTINES SECTION

SEQ 0124

% ;DATA TO BE SENT AND RECEIVED BY UDA INITIALIZATION
3 020366 020402 UDAIDT: .WORD UDAIR1 ;FIRST WORD RESPONSE CHECK ROUTINE
4 020370 000000 UDAID1: .WORD O ;FIRST WORD TO SEND 10 UDASA
5 020372 020414 .WORD UDAIRZ ;SECOND WORD RESPONSE CHECK ROUTINE
6 020374 000000 UDAID2: .WORD O ;OECOND WORD TO SEND TO UDASA
7 020376 020434 .WORD UDAIR3 : THIRD WORD RESPONSE CHECK ROUTINE
g 020400 100000 UDAID3: .WORD SA.TST ; THIRD WORD TO SEND TO UDASA
10 ;RESPONSE CHECK FOR FIRST WORD FROM UDASA
i% ;CHECK FOR PROPER CONTROLLER TYPE
13 020402 012701 004400 UDAIRL: MOV #SA.S1+5A.DI,R1 ;SET STEP ONE BIT
14 020406 042702 001140 BIC #<SA,QB+SA. H¢+SA SM>,R2 ;MASK OFF UNWANTED BITS
%2 020412 000416 BR UDAIRC ;NOW COMPARE
17 ;RESPONSE CHECK FOR_SECOND WORD FROM UDASA
%8 ;CHECK FOR ECHO OF INTI AND VECTOR
20 020414 013701 020370 UDAIRZ2: MOV UDAID1,R1 :GET WORD SENT TO UDASA
21 020420 000301 SWAB R1 ;GET HIGH 8 BITS
22 020422 042701 177400 BIC #177400,R1
23 020426 052701 010000 BIS #5A.S2,R1 ;SET STEP 2 BIT
Sg 020432 000406 BR UDAIRC ;NOW COMPARE
26 ;RESPONSE CHECK FOR THIRD WORD FROM UDASA
Sg ;CHECK FOR ECHO OF MESSAGE AND COMMAND RING LENGTHS
29 020434 013701 020370 UDAIR3: MOV UDAIDl R1 ;GET_WORD SENT _TO UDASA
30 020440 042701 177400 BIC 7400, R1 :JUST LOW B BITS
%é 020444 052701 020000 BIS “SA 53,R1 ;SET STEP 3 BIT
%2 :COMPARE EXPECTED DATA IN R1 WITH ACTUAL DATA IN R2
35 020450 020102 UDAIRC: CMP R1,R2 ; COMPARE THE DATA
36 020452 001405 BEQ UDAIRX ;EXIT IF COMPARED CORRECTLY
37 020454 ERRDF 25, ,ERRO25 ;REFORT ERROR
020454 104455 TRAP C$ERDF
020456 000031 WORD 25
020460 000000 JWORD 0
020462 012600 .WORD  ERROZ5
38 020464 000261 SEC
39 020466 000207 UDAIRX: RETURN
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SEQ 0125

] ;UDARSP
3 :MAIT FOR_UDA TO RESPOND WITH DATA IN UDASA REGISTER,
3 ;EITHER STEP BIT FROM_MASK IN LOCATION UDARSD OR ERROR BIT
5 :WILL CAUSE A TERMINATION.
6 ;AN ERROR MESSAGE WILL BE PRINTED IF THE UDA DOES NOT RESPOND
! :IN 10 SECONDS OR IF ERROR SETS.
9 ;IN UTS:
10 ; UDASRD - MASK OF STEP BIT TO LODK FOR
11 , RS - ADDRESS OF CONTROLLER TABLE
12 outpurs® - ADDRESS OF UDALP REGISTER
14 ; ERROR MESSAGE TF TIME OUT ON RESPONSE OR ERROR BIT SETS
15 ; - DATA FROM UDASA REGISTER
16 ; CARRY ST TF ERROR BT} SETSOR TIME OUT
18 020470 UDARSP: PUSH R1
020470 010146 V RL,-(SP)
19 020472 052737 100000 020626 BIS #SA.ERR,UDARSD .SET ERROR BIT IN MASK_WORD
20 020500 012700 000012 MOV #10. RO’ ;SET UP_FOR 10 SECOND TIMEQUT
21 020504 010501 MGV R5.R1 ;POINT TO COUNTER IN CONTROLLER TABLE
22 020506 062701 000036 ADD #C.TO,R1
23 020512 004737 017622 CALL SETTO
24 020516 POP R1
020516 012601 MOV (SP)+,R1
25 020520 033764 020626 000002 UDARS1: BIT UDARSD,2(R4) :L00K AT_ERROR AND STEP BIT
26 020526 001024 BNE UDARS2' ;BRANCH IF EITHER SET
27 020530 BREAK
020530 104422 TRAP  C$BRK
28 020532 005737 003206 TST KW.CSR ;SEE IF CLOCK ON SYSTEM
29 020536 001770 BEQ UDARS1
30 020580 023765 003220 000040 CHP KW.EL+2,C.TOH(RS) ;CHECK IF TIME OUT OCCURRED
31 020546 101005 BHI 1%
32 020550 001363 £ UDagst
33 020552 023765 003216 000036 CMP KW.EL,C.TO(RS)
34 020560 103757 BLO quRsi ‘
35 020562 016402 000002 15: MOV 2(R4),R2 :GET REGISTER CONTENTS
36 020366 ERRDF 22, ,ERR022 ;REPORT TIME OUT ERROR
020566 104455 TRAP  CS$ERDF
020570 000026 .WORD 22
020572 000000 WORD @
020574 012460 .WORD  ERRO22

37 020576 000407 BR UDARSE
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GLOBAL . JBROUTINES SECTION

020600 016402 000002
100006

NP in) —

020606 104455
020620 000207

6

7

8

;

1 020622 000241
% 020624 000207
4
b]
6

020626 000000

;CHECK IF ERROR BIT SET
UDARS2: MOV 2(R4),R2

BPL UDARSX

ERRDF 21, ,ERRO21

UDARSE: SEC
RETURN

;NORMAL EXIT
UDARSX: CLC
RETURN

;LOCATION FOR STEP 5IT MASK
UDARSD: .WORD 0

REGISTER CONTENTS
IF ERROR _NOT SET

;GET
SEXIT
;REPORT ERROR INFO

TRAP C$ERDF
. 2l

0
.WORD  ERRO21

;CLEAR CARRY AS NO ERROR INDICATION

;.OAD BY CALLING ROUTINE

SEQ 0126
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GLOBAL SUBROUTINES SECTION

000001 003216
003220
000105 162336

(KWitT
:CLOCK INTERRUPT SERVICE ROUTINE

BGNSRV KW11iI

KWill::
ADD #1,KW.EL ;COUNT THE INTERRUPT
ADC KW.EL+2
MOV #KWOUT.,aKW.CSR ;RESTART THE CLOCK
ENDSRV
L10033:

RTI
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:RNTIME
:PRINT RUNTIME
:INPUTS: .
; KW.EL - CONTAINS ELAPSED TIME
; KW.HZ - HERTZ OF CLOCK
: QUTPUTS ;
; IF CLOCK ON SYSTEM:
: & "RUNTIME HH:MM.SS " PRINTED
; IF NO CLOCK: ONE SPACE IS PRINTED
020652 005737 003206 RNTIME: TST KW.CSR :CHECK IF A CLOCK PRESENT
020656 001465 BEQ RNTIMX :BRANCH IF NOT
020660 PUSH <RO,R3,R4,RS>
020660 010046 MOV RO, -(SP)
020662 010346 MOV R3.-(SP
020664 01044 MOV R4, -(5P
020666 010546 MOV RS, -(SP
020670 013703 003216 MOV KW.EL,R3 :GET ELAPSED TIME
020674 013704 003220 MOV KW.EL+2,R4
020700 013700 003214 MOV KW.HZ,R0 ;GET SPEED OF CLOCK
020704 004737 016766 CALL DIVIOE :COMPUTE SECONDS OF ELAPSED TIME
020710 012700 006074 MOV #60. RO :NOW DIVIDE BY 60
020718 004737 016766 CALL DIVIDE ; 10 COMPUTE MINUTES
020720 PUSH RS :SAVE REMAINDER AS SECONDS
020720 010546 MOV R5,-(SP)
020722 004737 016766 CALL DIVIDE ;DIVIDE BY 60 AGAIN
020726 PNT RNTIM,R3 :PRINT HOURS
020726 010346 MOV R3,-(SP)
020730 004137 016720 JSR R1LPNT
020738 003712 .WORD ANTIM
20736 000002 .WORD PNT.CT
20740 020527 000011 CMP RS,29. :IF MINUTES 9 OR LESS
20744 003034 BGT 13 .
20746 PRINT #'0 sPRINT A LEADING ZERO
20746 112700 000060 ) MOVB 2'0,R0
20752 004737 016510 CALL CPN?
20756 1$: PNT RNTIM1,RS ;sNOW PRINT MINUTES
20756 010546 MOV RS,-(SP)
20760 004%31 016720 JSR R1LPNT
020764 003735 .WORD ANTIM1
20766 000002 "WORD PNT.CT
020770 POP RS :GET SECONDS
20770 012605 MOV (SP)+,R5
020772 020527 000011 CMP RS,49. ;IF 9 OR LESS
020776 003004 BGT 23
021000 PRINT &0 :PRINT A LEADING ZERO
021000 112700 000060 'OVB #'0,R0
21004 004737 016510 CALL CPNt
021010 28 PNT RNTIM2,RS ;:NOW PRINT SECONDS
85%8%8 852?%9 016720 b §§'£$§$)
021016 003743 .WORD ANTIM2
85%853 000002 POP <RS,R4,R3,R0 HOUPS IN R3 HORD PNT.CT
( ? [ ] ) ;
021022 012605 MOV (SP)+,RS
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GLOBAL SUBROUTINES SECTION

021024 012604

0210%8 012603

0210 012600
35 021032

021032 112700

2
021036 004737
36 021042 000207

000040
016510

RNTIMX: PRINT <&' >

RETURN

;PRINT A SPACE

MOV (SP)+.R4
MOV §SP§¢.R3
MOV +,RO
MOVE &' RO
CALL Cpwt

SEQ 0129
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SEQ 0130 ;

1 021044 DATE:  GMANID DATEQ.DATEI.A.-1.1.11..YES :GET DATE
021044 104443 TRAP  CSuMAN
o%% 96 BR 60 08
0 oo”?zo WORD  DATEI
05198 Codkas HORD  OATER
0510 177717 ‘WORD -1
021060 (0000 'WORD  TS$LOLIM
8 %ggg 00001 100008 'WORD  TSHILIM

¢ 021064 012705 003270 MOV #DATEI RS  ;GET POINTER TO ANSWER

7 021070 1235;7 000060 CMPB (RS), %0

4 021074 103343 BLO DERR

5 021076 122527 000071 DAY:  CMPB (RS)+,&

6 021102 101040 8HI DERR

7 621104 121527 000055 CMPB (RS),% -

8 021116 001406 BEQ DAS1

9 021112 121527 000060 CHPB (R5),#'0

10 021116 103432 8.0 DERR

11 021120 122527 000071 CHPB (R5)+,2'9

12 021154 101027 BHI DERR

13 021126 122527 000055 DAS1: CMPB (RS5)+,&'-

14 021132 001024 BNE DERR

15 021134 012704 000014 MOV 212..R4 :GET NUMBER OF MONTH

16 021140 012703 003345 MOV SMONTHS,R3  :GET POINTER 10 MONTH NAMES

17 021144 005000 MON1: CLR RO

18 021146 121523 CHPB (RS5).(R3)+

19 021150 001401 BEQ MON2

20 021152 005200 INC RO

21 021154 126523 000001 MON2: CMPB 1(RS),(R3):

27 0°1160 001401 BEQ MON3

23 021162 005200 INC RO

24 021164 126523 000002 MON3: CMPB 2(RS5),(R3)+

25 031170 001301 BEQ MON4

26 021172 005200 INC RO

27 021174 005700 MON&:  TST RO

o8 021176 001407 BEQ MONS

29 021200 005304 DEC R4

30 021202 001360 BNE MONi

31 001004 ) DERR:  PNTF DATEX
021204 004137 016662 JSR R1,LPNTF
021210 012141 .WORD BATEX
021212 000000 "WORD PNT.CT

32 021214 000713 BR DATE

33 021216 012701 003304 MONS: MOV 2DATEO,R1  ;GET POINTER TO DATE FOR FORMATTER

34 021222 01040 MOV R4 ,R3 'GET COPY OF MONTH NUMBER

5M@ommmm2 CMP R3.410. : IF 10 OR GREATER

36 051230 103404 BLO MONG

37 021232 112721 000061 MOVB 2'1,(R1)+ ;PUT A “1" IN OUTPUT

38 021936 162703 000012 SUB 210, R3

39 021242 062703 000060 MON6:  ADD #'0.R3 ;CONVERT MONTH NUMBER 10 ASCII

40 021246 110321 MOVB R3.(R1)+ :PUT A NUMBER IN OUTPUT

41 021250 112721 000055 MOVB &7- (Ri)s :PUT A “- IN QUTPUT

42 021254 062708 003410 ADD #DAYS-1,R4 :GET POINTER TO DAYS IN MONTH

43 . INDEXED BY NUMBER OF MONTH

44 021260 012703 003270 MOV 2DATEI,R3  ,GCT POINTER 70 DATE INPUT

45 021264 005000 CLR RO
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000055

000060

000003
000055

000060
000071

000060

000002
000004
003554
003425
000106
003430

DAYY:

DAY2:

YERL:

YERZ:

YER3:

YERS:

YERS:
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(R3), % -
2
ggVB (R3),(R1)+ ;PUT DAY CHARACTER IN QUTPUT

TST RO ;SEE IF DATE IS ZERO
BEQ DERR ;ERROR IF SO

CMPB (AS).&'-  ;CHECK FOR "-" BETWEEN DAY

BNE DERR . AND YEAR IN QUTPUT

MOVB (RS)+,(R1)+ PUT "-" IN OUTPUT

MOV RS,R4 ;GET COPY OF INPUT STRING POINTER
CLR RO

CLR R2

CMPB (R4), 3

BLO YER?
CMPB (R4),#
gHI YER2

BR YE
MOV 2YEAR19,R2
CMP RO,%70.
BHIS YER4

MOV #YEAR20,R2
1518 (R2)

BEQ YERS

MOVB (R2)+,(R1)+
BR YER4

MOVB (RS)+,(R1)+
BNE YERS

RETURN

5€Q 0131
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.WORD 0 ;DEFAULT BR LEVEL AND VECTOR
ENDMGD

SEQ 0132
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"fﬂxs TABLE IS
 T0 PROTECT THE

.SBTTL PROTECTION TABLE
BGNMOD

BGNPROT

ENDPROT

USED BY THE RUNTIME SERVICES
LOAD MEDIA.

;OFFSET INT
;0FFSET INT
;OFFSET INT

L$PROT::

-TABLE FOR CSR ADDRESS
-TABLE FOR MASSBUS ADDRESS
-TABLE FOR DRIVE NUMBER

5EQ 0133
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PROTECTION TABLE

-+
+

WM WP WE W WE W WS WO VS VE WS VS WE W WS WS W e B W B WP WS W™ WO Wy WY W WE W W WY WP WE W B W B B e

~NT NI OWO 0~ B NTL— OO ~NOVE N OO OB OV U IR O D Q0 ~J O N £ P

b PP P O NN NN N NP N PO PO POPO RO PO RGN o bt b s s s s ot ot o

012700 000040
104447

103004
012737 000010 003204
000432 y

OOOOOO OO0 OO
roforororor PR O
e e e o o
ooavnionunaln ool oniun
NPT 22
RO NLOO oo Pro

viunvivr &b
NV O WO

LSBTTL INITIALIZE SECTION

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
DIAGNOSTIC 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:

START COMMAND EF.START

RESTART COMMAND EF .RESTART

CONTINUE COMMAND EF . CONTINUE

POWERDOWN/POWERUP EF .PWR

NEW PASS EF .NEW

IF HERE FROM_START COMMAND THEN
SET ISTRT BIT & CLEAR OTHER BITS IN FLAG

IF HERE FROM_RESTART COMMAND THEN
SET IREST BIT IN IFLAGS

IF HERE FROM_START OR RESTART COMMAND THEN
RESET ALL UNITS
ESTABLISH FREE MEMORY
CLEAR TNUM
INITIALIZE CLOCK
BUILD_CONTROLLER & DRIVES TABLES IN MEMORY
EXIT INIT SECTION
IF HERE FROM_CONTINUE COMMAND THEN
SET ICONT BIT IN IFLAGS
EXIT INIT SECTION

IF HERE FROM POWER FAIL RESTART THEN
EXIT INIT SECTION

IF HERE FROM NEW PASS OR SUB-PASS THEN

LOOK FOR_ANY ADDED OR DROPPED UNITS
EXIT INIT SECTION
BGNINIT
L$INIT::
;HERE FROM START COMMAND?
READEF #EF . STA
MOV
TRAP
;BRANCH TO 14 IF NOT, ELSE
BNCOMPLETE 1 BeC
MOV #ISTRT,IFLAGS ;SET START BIT IN FLAG.
BR INITY
;HERE FROM RESTART COMMAND?
READEF #EF.RES

SEQ 0134
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021532
021536

021540

021604

68 021606
021606
69 021610
021610

021612

POPRNONIPONOTONOMNOND

O 0000 000000 0000 OO0 ~J~d~J~J~J~d~d~J~J=J
OO ~JNNE LTV OO ~ NN B IN— O
jejelelelelalelelele]

91 021656

021672
94 021674
021674
95 021676
021676
021702

012700
104447

103004
052737
000422

012700
104447

103007
042737
052737
000405

103401
104444
000137

001757
010037

000105

005037
005037

012700
104462

103413

012700
104462

000037

000004

000036

000020
000002

000034

022376

000003
002136

000004
002136
002136
003200

003216
003220

000114

000120

003204

003204
003204

2s:

34

INITQT:

INITO:

we &8 Wwe wms

INITI:

1%

BNCOMPLETE 2%
BIS #IREST, IFLAGS
BR INIT1

READEF  #EF.CON

BNCOMPLETE 34

BIC ATSTRTH, IFLAGS
BIS ATCONT, IFLAGS
BR INITO

READEF  %EF.PWR
BCOMPLETE INITO
DOCLN

JMP INITXX
INITIALIZE KWil CLOCK
DURING START OR RESTAR
MOV 250.FMT,RO
BIT RO, SFPTBL

BNE 14

MOV #50.CNS, RO
BIT RO, SFPTBL

BNE 14

ASL RO

BIT RO, SFPTBL

BEQ iNtTarT

MOV RO, MODE
KWOUT. =105

CLR KW .EL

CLR KW EL+2

CLOCK  L,RO
BCOMPLETE 24
CLOCK  P,RO

MOV 2EF .RES,RO
TRAP CSREFG
;BRANCH TO 2¢ IF NOT, ELSE
8CC 2%
;SET RESTART BIT IN FLAG.
;HERE FROM CONTINUE COMMAND?
MOV #EF . CON,RO
TRAP C$REFG
;BRANCH TO 3¢ IF NOT, ELSE
BCC
;CLEAR 1ST TIME THRU FLAG AND
;SET CONTINUE BIT IN FLAG.
;HERE FROM POWER FAIL?
- MOV 2EF . PWR,RO
TRAP CSREFG
;BRANCH TO INITO IF POWER FAIL, ELSE
BCS INITO
; ABORT PROGRAM ON NEW PASS
TRAP C$OCLN

+ EXIT THE INITIALIZE SECTION.

FREE MEMORY AND IP ADDRESS TABLE
T COMMAND ONLY

GET BITS FOR REFORMAT MODE FLAG
CHECK IF REFORMAT
IF SO, CONTINUE

GET 817 FOR RECONSTRUCT FLAG
CHECK IF RECONSTRUCT MODE

IF SO, CONTINUE

GET BIT FOR RESTORE MODE

CHECK IF RESTORE MODE

IF NONE OF ABOVE, ABORT TEST
SAVE MODE FLAGS

; DATA TO START CLOCK
;CLEAR ELAPSED TIME
;SEE IF L-CLOCK PRESENT

MOV

e We s WMe mb @e We wWe W We

#+'L,RO
TRAP CsCLCK
BCS 2%
;SEE IF P-CLOCK PRESENT
MOV #'P,RO
TRAP C$CLEK
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48, R
022104 005021 1% CLR (Ri)+
022106 005302 DEC R2
022110 001375 BNE 1%

CLEAR ENTRY
DONE?
IF NOT, BRANCH

e we we we wms s W W
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INITIALIZE SECTION
96 021704 BCOMPLETE 24
97 82};82 5833g; 003206 CLR KW, CSR IF NEITHER, CLEAR CSR s?gan E 550
g ; , ot W
98 021712 PNTF  NOCLOCK
021712 004137 016662 JSR R1,LPNTF
021716 004110 "WORD NCCLOCK
021720 000000 "WORD PNT.CT
133 021722 000426 BR 34
101 021724 012037 003206 2% MOV ER03+.KN.CSR :STORE DATA RETURNED
102 021730 012037 003210 MOV ROY+ . KW.BRL
103 021734 012037 003212 MOV (R0g+.KH.VEC
104 001730 012037 003214 MOV (RO)+,KW.HZ
105 ;SETUP KW11l VECTOR ADDRESS
106 021744 SETVEC KW.VEC,%KW11I,4#PRIO7
021744 012746 000340 MOV #PRI07, - SP;
021750 012746 020630 MOV MWILI,-(5P
021754 013746 003212 MOV KW.VEC, -(5P)
021760 012746 000003 MOV 23°_(5P)
021764 104437 TRAP  CS$SVEC
021766 062706 000010 ADD %10, SP
107 021772 012777 000105 161206 MOV #KWOUT ., 8KW. CSR :START THE CLOCK
108 022000 004737 013220 35 CALL  RESET :RESET ALL CONTROLLERS
109 022004 MEMORY FFREE :RESET START OF FREE MEMORY
022004 104431 TRAP  C$MEM
022006 010037 002140 MOV RO,FFREE
%i? 022012 017737 160122 002142 MOV aF FREE,FSIZE :RESET SIZE OF FREE MEMORY
112 ;
%%g ; ALLOCATE DRIVE TABLES TO MEMORY
115
116 022020 013737 002140 003202 INIT2: MOV FFREE,DTABS :STORE START OF DRIVE TABLES AND
117 022026 005077 161150 CLR S0TABS :MARK ZERO END.
118 022032 013700 002012 MOV L$UNIT,RO :GET NUMBER OF 'LOGICAL UNITS TO RUN
119 022036 012701 000001 MOV 31 Rl :GET INITIAL SIZE OF DRIVE TABLE AND
120 022042 062701 000015 1$: ADD #<0.5126>/2,R1 : ACCUMULATE DRIVE TABLE SIZE.
121 022046 005300 DEC RO :SEE IF ANY MORE LOGICAL UNITS,
102 022050 001374 BNE 1§ :BRANCH IF NOT, ELSE
93 022052 004737 013156 CALL  ALOCM :ALLOCATE ALL ORIVE TABLES TO MEMORY.
igg : R1 POINTS TO 15T WORD IN DRIVE TABLE
126 ;
%Sg ; INITIALIZE CONTROLLER TABLE STORAGE WITH A WORD OF ZERQS
129 '
130 022056 013737 002140 002150 INIT3: MOV FFREE,CTABS : STORE START OF CONTROLLER TABLES AND
131 022064 005077 160060 CLR aCTABS MARK ZEROS END.
132 022070 005037 002152 CLR CTRLRS CLEAR CONTROLLER COUNT
133 022074 012701 003434 MOV #IPADRS,R1 RL -> IP ADDRESS
igg 022100 012702 000010 MOV 48. R2 GET MAXIMUM # OF CONTROLLERS
136
137
138
139
140

; BUILD CONTROLLER TABLES
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141
142
143 022112

s pe
LAL B
OO

022146
022152

I i i e et e ot et e
oA

h

022176
022202

022206

022234

022240
022244
022246
022250
022252

£ N O DO NP NTO R+ OO 00 ~JO UTE (N = OO 00 ~J N U £ AP 2 OO QO ~JON B LN

P s et s s ot et o ot et et o e s . s s ot e (s et s il i s e ot ot il ot o el i
OO O OO OO RO OO0 ~J~J~Jd~J~J~d~J~d~d -~ DT T T T TONDN

001444

062703
000771

012704
020427
101004
005724
001401
000772

011044

012701
004737

005237

005160 021502

002150

000052

003434
003444

000025
013156

021502
000004
021502

004037
017612

000020

002152

INITA:

1$%:

2%

54¢:

-JO" - ws we
< 4N

8%:
94

10¢:

Page 116-3
CLR RS
CLR R2
MOV #5160, BRSAV
GPHARD R2,RO

BNCOMPLETE 164

MOV CTABS,R3

TST (R3)

BEQ 6%

CMP (RO),{R3)
ASSUME C.UADR EQ 0
ASSUME HO.UBA EQ 0

BEQ 114

ADD #C.SIZE,R3

BR 2%

BUILD NEW CONTROLLER TABLE

MOV ATPADRS , R4
CMP R4, 4IPADRS +8.
BHI 94

ST (R4)+

BEQ 8¢

BR 78

MOV (RO),-(R4)

MOV #<C,SIZE>/2,R1
CALL  ALOCH

MOV (RO),(R1)+

MOV R2,(R1)+

MOV BRSAV, R4

SUB 4 ,R4

MOV R4 .BRSAV

MOV R4 (R12+

MOV 24037, (R1)+

MOV uonsév. (R1)

MOV #<C.SIZE-C.FLG>/2,R4
CLR (R1)+

DEC R4

BGE 104

INC CTRLRS

BUILD DRIVE TABLES

SEQ 0137
:CLEAR CUSTOMER DATA FLAG
:START WITH LOGICAL UNIT 0
: SAVE DEFAULT FOR BR LEVEL & VECTOR
: GET POINTER T0 IT'S P-TABLE
MOV R2,RO
TRAP GPHRD

C¢
; BRANCH ™0 16$ IF NOT AgAILABLE

CC 16§
: GET ADDRESS OF 1ST CONTROLLER TABLE
; CHECK JF ANY MORE TABLES

; BUILD NEW TABLE IF FOUND ZERO WORD
; CHECK IF SAME CSR ADDRESS,

; BRANCH IF SO

;POIN

T EGINNING OF NEXT CONTROLLER
; TABLE

08
N MEMORY.

——

:GET BEGINNING OF IP ADDRESS TABLE
:SEE IF END or IP ADDRESS TABLE,
:BRANCH IF S

:DID WE FIND AN OPEN ENTRY ?
ngnen IE S0, ELSE

; TAKE CSR _ADDRESS_FROM P-TABLE
;AND STORE IT IN THE IP ADDRESS TABLE.
;GET # OF ENTRIES IN CONTROLLER TABLE
;AND ALLOCATE A TABLE T0 MEMORY.
i RO '> 15T WORD P-TABLE
; Ri 1ST WORD IN CDNTROLLER TABLE
STORE CSR ADDRESS AND
UNIT NUMBER IN THE CONTROLLER TABLE.
GET DEFAULT VECTOR & BR LEVEL
GET NEXT VECTOR
SAVE NEXT VECTOR
;2TORE IT IN THE CONTROLLER TABLE.
;THE ' JSR RO’ INSTRUCION AND
;THE_ADDRESS OF THE INTERRUPT SERVICE
.ROUTINE IN THE CONTROLLER TABLE.
# OF ENTRIES T0 ENB OF TABLE,

UJC:CDU'JC")

-s W WA W WE We W

; CLEARED
:KEEP TRACK QOF CONTROLLER COUNT
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MTTIALIZE SECTION

195
196 022256 013701
197 022262 062703
198 022266 012704
199 022272 005713
200 022274 001411
201 022276 026033
202 022302 001002
582 022304 000137
205 022310 005304
206 022312 001367
ggg 022314 000137
5?8 022320 010113
211 022322 016021
s%% 022326 010221
214 022330 062737
215 022336 005077
216 022342 005202
217 022344 020237
218 022350 002665
219 022352 012701
220 022356 004737
221
222
223
224
223
226 022362 013737
227 022370 013737
228
229
230
231
-
022%76 012700
022402 104441
234
235 022404
022404 104432
022406 00003¢
236
237
238 022410 013705
239 022414

022414 104454

022416 000002

022420 000000

022422 012260
240 022424

022424 104444
241
242

003202
000016
000010

000002

022410

022426

000002

000032
160640
002012

000001
013156

002140

002142

000000

003242

003202

002144
002146

SEQ 0138

11$: ™MoV DTABS,R1 ;GET ADDRESS OF CURRENT DRIVE TABLE
ADD 4C.DRO,R3 . INDEX 70 1ST DRIVE IN TABLE
MOV 28" R4 ! GET & OF DRIVES PER CONTROLLER
128:  TST (R3) IANY ENTRY TO ORIVE TABLE,
BEQ 143 :BRANCH IF NOT, ELSE
CMP HO .LDR{RO),a(R3)+ : COMPARE DRIVE NUHBER IN DRIVE TABLE,
BNE 13$ :BRANCH IF DIFFERNENT, ZLSE
JMP MLDRER :FOUND TWO P-TABLES hITH SAME DRIVE.
13$:  DEC R4 ; COUNT DRIVES
BNE 123 : IF FOUR DRIVE TABLES ALREADY EXIST,
JMP TOOMER . "THEN REPORT ERROR
14¢: MOV R1,(R3) :STORE ADDRESS OF DRIVE TABLE IN
:CONTROLLER TABLE.
MOV HO.LDR(RO), (R1)- :STORE DRIVE NUMBER AND
MOV R2.(R1)+ ;LOGICAL UNIT NUMBER IN DRIVE TABLE.
ADD 4D .SIZE,DTABS ;NEXT DRIVE TABLE ADDRESS AND
CLR 3D TABS :MARK ZEROQ END.
16$:  INC R? : INCREMENT LOGICAL UNIT NUMBER
CMP R2,LSUNIT :CHECK IF GOT ALL TABLES
BLT 18 IF NOT, GO BACK FOR NEAT, ELSE
MOV ¥ R1 GET 1 WORD TO TERMINATE ALL CONTROLLER
CALL  ALOCHM TABLES AND ALLOCATE IT 70 MEMCRY.
: SAVE CURRENT PARAMETERS TO FREE MEMORY SO EACH TEST CAN USE ALL OF IT
INIT6: MOV FFREE, FMEM :SAVE START ADDRESS
MOV FSIZE,FMEMS :SAVE SIZE
: EXIT INITIALIZE SECTION
INITXX: SETPRI #PRIOO :SET RUNNING PRIORITY TO ZERO
MOV 8PRI00,RO
TRAP  C$SPRI
EXIT  INIT
TRAP  C$EXIT
.WORD  L10035-.
:TWO P-TABLES FOR SAME DRIVE
MLDRER: MOV TEMP,RS :GET CONTROLLER ADDRESS
ERRSF 2, ,ERR002
TRAP  CSERSF
WORD 2
WORD O
20CLN "WORD  ERROO2
TRAP  CS$DCLN

;MORE THAN EIGHT DRIVES SELECTEC ON ONE CONTROLLER
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ITIALIZE SECTION

022440
246 022442
022442

248
249 022444
022444
022444

013705 003242

012276
104444

104411

TOOMER: MOV TEMP,RS ;GET CONTROLLER ADDRESS

ERRSF %, ,ERR003

DOCLN

ENDINIT

L10035:
TRAP

SEQ 0139

%$ERSF

0
ERROO3
C$OCLN

C$INIT
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SEQ 0140
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AUTODROP SECTION

.SBTTL AUTODROP SECTION

1
¢
3 **THIS CODE IS EXECUTED IMMEDIATELY AFTER THE INITIALIZE CODE IF
5 : THE "ADR" FLAG WAS SET. THE UNIT(S) UNDER TEST ARE CHECKED T0
b : SEE IF THEY WILL RESPOND. THOSE THAT DON'T ARE IMMEDTIATELY
g : DROPPED FROM TESTING.
9 ’
10 022446 BGNALTO
N 022446 L$AUTO: :
12 022446 ENDAUTO

£10036:

022446
022446 104461 TRAP C$AUTO
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CLEANUP CODING SECTION
! .SBTTL CLEANUP CODING SECTION
3 ;
2 '*THE CLEANUP CODING SECTION CONTAINS THE CODING THAT IS PERFORMED
5 : AFTER THE HARDWARE TESTS HAVE BEEN PERFORMED.
7 "
8 022450 BGNCLN
, 022450 LSCLEAN: :
10 022450 004737 013456 CALL CLOSEF ;CLOSE DATA FILE
t 8552?2 012746 000340 SETVEC 4. aNXHI, ¢PR107 MOV 8PRIO7, - (SP
053450 012746 017602 NV oD i sBY
022464 012746 000004 MOV #4.-E$P§
055470 015746 000003 MOV 83’ -(3p
022474 104437 TRAP  C$SVEC
055476 062706 000010 ADD  $10.5P
12 022502 012703 000010 MOV 48R3 . R3 = COUNTER OF ENTRIES
15 099506 015708 003434 MOV 2IPADRS,R4 : R4 -> IP ADDRESS
14 099512 005714 1$: 15T (R4) . IS THERE AN ENTRY?
15 099514 001403 BEQ 29 i IF NOT, DONE
16 985218 002934 GER R X 8335 WE DO NOT EXTEND OVER AREA
18 099592 001373 BNE 18 i IF NOT DONE. BRANCH
19 06528 012700 000004 et [LRVEC + MOV 44.R0
2 ozaggo 104436 TRAP  CsCVEC
51 022532 ENDCLN
083535 L10037:
,, 022532 104412 TRAP  CSCLEAN
53 022534 ENDMOD
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<71 DUP PROGRAM DRIVER
! .SBTTL TEST 1: DUP PROGRAM DRIVER
3 022534 BGNMOD
5 022534 BGNTST
029534
6 022534 _ PNTX WNSTRT ;PRINT WARNING MESSAGE
022534 004137 016702 JSR R1,LPNTX
022540 004583 .HORD UNSTRT
022542 000000 'WORD PNT.CT
7 022544 PNTX WNTIME ;PRINT WARNING TIMES
020344 Q4137 016702 JSR R1,LPNTX
029550 005043 .WORD WNTIME
022552 0000 . "WORD PNT.CT
8 052 MANUAL ;SEE IF MANUAL INTERVENTION ALLOWED
022554 104450 TRAP  CSMANI
9 022 BNCOMPLETE T1MODE ;IF NOT, JUST RUN THE PROGRAM
02235 103020 T1MODE
10 02560 (005037 003242 CLR TEMP ;CLEAR WORD FOR ANSWER
11 029564 GHANIL WNQUES,TEMP,1,YES ;RSK IF STILL WANT TO RUN
020564 Joudas TRAP  CSGMAN
0ponce  000d0d R oo 100908
09570 003242 WORD  TEMP
029572 000130 'WORD  TSCODE
029378 003630 'NORD  WNGUES
76 000001 WORD 1
022600 10000% ;
12 022600 005737 003242 1ST TEWP :LOOK AT ANSWER
135 022604 001417 BEQ T1QuIT , :IF N0, QUIT NOW
14 09606 005737 003304 TST DATEQ ;SEE IF ALREADY ASKED FOR DATE
15 02%612 001002 BNE T1M0DE
1§ 020614 Q04737 021044 CALL DATE ;IF NOT, GET IT NOW
18 022620 032757 000003 003200 TIMODE: BIT 430.FHT,MODE
19 022606 001164 BNE TIFHT
20 029630 MANUAL
022630 104450 TRAP  CSMANI
21 090632 BCOMPLETE T1G0
020632 103406 BCS  T160
22 022634 ERRSF 10, ,ERRO10
022634 104454 TRAP  C$ERSF
022636 000012 WORD {0
€22640 000000 WORD
000642 012356 'MORD  ERRO10
23 022644 TIQUIT: EXIT TST
000644 104432 TRAP  CSEXIT
022646 000362 .MORD  {10040-.
24 022650 032737 000010 003200 T1G0: BIT #50.STR,MODE
25 0226% 001433 BEQ TICNS
26 022660 023727 002012 000001 CHP LSUNIT, o1
27 022666 001406 BEQ TIRST
28 029670 ERRSF 9, ,ERR009
022670 108454 TRAP | COERSF
022672 000011 .HOR
022678 000000 WORD 0
022676 012344 'WORD  ERR009
29 022100 EXIT TST
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SEQ 0143

022700 104432 TRAP  CSEXIT

i 022702 5ocszs JWORD  L10040- .

37 oggvca TIR5T: PNTF FILNAM
022704 004127 016662 JSR Ri,LPNTF
022710 012160 _HORD FILNAM
022712 000000 "WORD PNT.CT

12 022714 GMANID FILNAQ,FNAME,A,-1,1,10..NO :GET FILE NAME
(22714 104443 TRAP  C$GMAN
000716 000406 BR 10001
022720 003230 JWORD  FNAME
029722 000%42 WORD  T$CODE
002128 003574 WORD  FILNAG
022726 171777 WORD -1
022730 000001 WORD  TSLOLIM
02 7§§ 000012 JWORD  TSHILIM
0227 10001$:

13 022734 OPEN 2FNAME
022734 012700 003230 MOV 4F NAME ,RO
022780 104434 TRAP  C$OPEN

14 0po742 012737 177777 002166 MOV 4-1.FILOPN ;MARK FLAG AS FILE OPEN

15 022750 000513 BR TirFMt

36 022752 013705 002150 TICNS: MOV CTABS,RS

37 022756 010504 TISERL: MOV RS,R4

38 022760 062704 000016 ADD #C.DRO,R4

39 022764 017703 000010 MOV 48

4 022770 011402 TISER2: MOV §n45 R2 ;GET DRIVE TABLE POINTER

41 023772 001476 BEQ T1SERN

42 022774 PNTF SERNUM,D.UNIT(R2),(RS),(R2)
022774 011246 MOV ER2§" 5p
022776 011546 MOV (RS);-(SP
023000 016246 000002 MOV D.UNITCR2),-(SP)
023004 004137 016662 JSR Ri,LPNTF
023010 004261 "WORD SERNUM
023012 000006 .WORD PNT.CT

43 023014 ASSUME C.UADR EQ 0

43 053014 ASSUME D.ORV EQ O

45 023014 TISER3: GMANID SERNG,TEMP,A,-1,1,20.,NO ;GET SERIAL NUMBER
023014 104443 TRAP  CS$GMAN
003016 000406 R 100023
023020 (03242 JWORD  TEMP
003022 000142 .WORD  TS$CODE
023024 003626 .WORD  SERNQ
023006 177777 JWORD -
ozgo ) ooooo% JWORD  TSLOLIM
023032 00002 JWORD  TSHILIM
0 gosa 10002 :

49 023034 o1§7o1 603242 MOV #TEMP,R1

47 023040 005000 CLR RO

48 023042 105711 TISER4: TSTB (R1)

49 023044 00%410 BEQ T1SERS

go 023046 005200 INC RO

1 oago 0 121327 000060 CMPB (R1), %0

§§ 023054 103420 BLO TiSER?

5 ogso 122%27 000071 CHPB (RI)»+,2'9

54 023062 531 67 BLOS T15€R4

55 023064 000414 BR TiSER7




|
|

%

{
3

4

-~

K

<

02 3066

RS
85
e
E 1,8

WAL
SRR SRS RN R R RN S e SR SN

o
O
LN LN NN NN

P B PO+ O OO0~
Pt ot sl Gt o o s Pt Pt Pt B ot

b ateatn ate ale sxu
OOOOCOOODOIOOO

O U O O N o MmN

PORNOROTOPO RO PONO R AORY
M LM NN NN
PRI Pt et ot s ot it e ot s o P it ot

SCOOOOCOOOOO
O ~d~i—~J

OO

023206

DD L~~~ ~d~d~d~d ~ TP T
N e OO ~J N L B (NP = O OB ~u O

84 023230

023230
85 023232

020027
103424
012701

210
001416

ggregegsooe
L
PO =~~~ NN O B RO TN RO PO BN -G DN

<
B = OO LN

Q
(o]
Lo
~J
d
-~

Ore e QOO

-3

104432
000002

104401

060024

003242
001229

003320
012051
000002

000006

000004
C03242

002154

T15ERS:

T1SERG:

T1SER7:

T1SERB:
T1SERS:

T1SERN:

T1FMT:

6%:
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. DUP PROGRAM DRIVER

CMP RO,220.
BLO T1SERS

MOV oTEMP,RI
MOV #HIGHEST,RO
18 (RG)

1S 0
BEQ Ti1SERS
CHPB (R1)+,(RO)
BEQ T1SER6

BLO T1SERS
PRINTF

#SERNX, #HIGHEST

—
P
w
m

ol
IOy e — T — 2
BT AP AR fw o APy -]

ENDTST

ENDMOD

SEQ 0144

MOV MIGHEST, - (SP)
MOV ASERNX, (sP)
MOV 82, -(SH)

MOV SP'RO

TRAP  CSPNTF

ADD %,5P

;PUT ANSWER INTO DRIVE TABLE

FIRST TABLE ADDRESS
DM PROGRAM ON ALL CONTROLLERS
N ALL CONTROLLERS OF ONE TYPE AT ONCE

;GET
;RUN
; R

J

L10040:

TRAP CSETST
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HARDCWARE PARAMETER CODING SECTION

.SBTTL HARDWARE PARAMETER CODING SECTICN

SEQ 0145

.WORD L10041-L $HARD/2

!

§wyy BGNMOD

5 e

6 ! "THE HARDWARE PARAMETER CODING SECTION CONTAINS MACROS

3 : THAT ARE USED BY THE SUPERVISOR TO BUILD P.TABLES THE

8 . MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE

3 ! INTERPRETED BY 1HE SUPERVISOR AS DATA STRUCTURES. . THE

10 ! MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNLCATIONS

i% ! WITH THE GPERATOR.

1
13 023232 BGNHRD

053535 000011

| 02323 LSHARD: -
16 .FORMAT OF HARDWARE P-TABLE IS AS FOLLOWS:

18 02323 TABLE ;START A TEBLE DEFINITION
20 023234 ITEM HO.UBR 2 . UNIBUS ADDRESS
51 093234 ITEM HO.LDR 3 ! DRIVE NUMBER
55 053534 END
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T P T 1T PR N SR y ¥*
1 G232 GPRMA  H.UBA,HO.UBR,0,160000, 177774, YES BUS ADDRESS
053534 000031 WORD  T$CODE
0535% 023256 ‘WORD . UBA
053540 160000 'WORD  THLOLIM
093542 177774 ‘WORD  TSHILIM
2 093544 GPRMD  H.LDR,HO.LDR.D,-1,0..255..YES ; DRIVE SELECT NIMBER
053584 001052 'WORD  T$CODE
033346 02327 ‘WORD W LOR
033550 177717 ‘WORD  -i
033582 0000 ‘WORD  TSLOLIM
023253 000377 ‘WORD  TSRILIM
3 05353 ENDHRC
EVEN
, 023256 L10041 :
5023256 103 123 122 H.UBA: .ASCIZ \CSR ADDRESS\
603272 108 122 110 HIDR: IASCIZ \ORIVE NUMBER\
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FTWARE PARAMETER CODING SECTION
é SBTTL SOFTWARE PARAMETER CODING SECTION
3 H
4 : %HE SOFTWARE PARAMETER CODING SECTION CONTAINS MACRSS
S ; THAT ARE USED BY THE SUPERVISOK TO BUILD P-TABLES. THE
6 ; MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE
7 ; INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE
8 ; MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS
18 ; WITH THE OPERATOR.
11 a
12 023310 BGNSFT
023310 000022 WORD L10042-1L$S0FT/2
13 023312 L$SOFT::
}g ;FORMAT OF SOFTWARE P-TABLE IS AS FOLLOWS:
%9 023312 TABLE ;START A TABLE DEFINITION
18 023312 ITEM SO.BIT P : YES/NQ ANSWERS
19 000001 SO.FM1 = BITO ; REFORMAT MODE
20 000002 S0.FM2 = BIT1 ;  (AGAIN)
2l 000003 SO.FMT = S0.FM1+SO.FM2
2e 000004 SO.CNS = BIT? ; RECONSTRUCT MODE
Sg 000010 SO0.STR = BIT3 :  RESTORE MODE
25 023312 END
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FTWARE PARAMETER CODING SECTION
1 85%%{5 000130 GPRML S.FMT,S0.BIT,S0.FM1,YES  ;REFORMAT? WORD  TSCODE
023314 023527 WORD  S.FMT
023316 000001 .WORD  SN.FM1
2 023320 XFERT SWEND
023320 017024 .WORD  T¢CODE
3 85%%53 000130 GPRML S.NRF,S0.BIT,S0.FM2,YES  ;AGAIN - REFORMAT? WORD TSCODE
023324 023356 .WORD
023326 000002 .WORD SO FH2
4 023330 XFERT SWEND
023330 013024 .WORD  T$CODE
5 023332 GPRML S.CNS,S0.BIT,S0.CNS,YES  ;RECONSTRUCT
023332 000130 WORD  T¢CODE
Sl e %
6 027 40 XFERT SWEND
023340 007024 N .WORD  T$CODE
7 023342 GPRML S.RS7,50.BIT,S0.STR,YES  ;RESTORE?
023342 000130 .WORD T$CODE
023344 023551 .WORD  S.R
023346 000010 WORD  S0. STR
8 023350 XFERT SWEND
023350 003024 -WORD  T$CODE
9 023352 DISPLAY S.NOF  ;WARNING
023352 000003 .WORD  T$CODE
023354 023772 .WORD  S.NOF
10 023356 SWEND: ENDSFT
.EVEN
1 023356 L10042:
12 023356 015 012 S.NRF: .BYTE 15
13 023360 116 117 124 .ASCII\NOT USING EXISTING INFORMATION WILL DESTROY THE FACTORY BAD SECTOR\
14 023462 015 012 BYTE 15,12
15 023464 111 116 106 .ASCII\INFORHATION ON THE DISKS.\
16 023515 015 012 .BYTE 15,1
17 023517 101 107 101 .ASCII\AGA
18 023527 122 105 106 S.FMT: .RSCIZ\REFORHAT USING EXISTING BAD SECTOR INFORMATIONN
19 023606 122 105 103 S.CNS: .ASCIZ\RECONSTRUCT BAD_SECTOR_INFORMATION
20 023651 104 117 040 S.RST: .ASCII\DO YOU HAVE A FILE ON THE SYSTEM LOAD DEVICEN
21 023125 015 012 .BYTE_15,1
22 023127 040 103 117 .ASCIZ\ CDNTAINING BAD SECTOR INFORMATION\
23 023772 131 117 125 S.NOF: .ASCIZ\YOU CANNOT PROCEED WITHOUT SUCH A FILE.\
24 024042 122 105 123 .ASCIZ\RESTART PROGRAM AND SELECT TO REFORMAT OR RECONSTRUCT DISK.\
25 024136 000 .BYTE 0
S% .EVEN
28 .OSABL AMA
29 000000 .PSECT END
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i
2
3
4
2
6
7
8 000120

000120 000134¢
000122 000004
000124

9
10 000124

.SBTTL PATCH AREA
$PATCH: ;

LASTAD

L$LAST::
ENDMOD

SEQ 0149




1l

E??ﬁOAugASOA/KDASO @ FORMATTER MACRO V05.03b Monday 23-Dec-85 11:22 Page 125
é 000124 BGNSETUP
3 000124 BGNPTAB
000124 000000
000126 000002
4 000130
5 000130 172150 WORD 172130
9 000132 000000 .WORD  ©.
8 000134 ENDPTAB
9 000134 ]
%? 000134 ENDSETUP
12
13
14
15
16
17
18 000001 .END

Errors detected: O
s+ Assembler statistics

Work file reads: 597
Work file writes: 517
Size of work file: 29648 Words ( 116 Pages)

%#0?0 Words ( 55 P 9es

Size of core pool
1 (Under RTEH 11

Operating system:

Elaﬁsed time: 00:02:22.00
ZUDKRO, ZUDKBO/C=5VC34R .MLB/P: 1, ZUDKBO. D0C, ZUCKBO

.WORD
.WORD
L10043:

; UNIBUS ADDRESS
; LOGICAL DRIVE NUMBER

L1004Z .

SEQ 0150

0
L10045 ./2-1




SEQ 0151

onday 23-Dec 85 11:22 Page S-1

CZUDKO UDASOA/KDAS0 Q@ FORMATTER MACRO V0S.03b M

Cross reference table (CREF V05.03)

[« )
od
[}
(o )]
[~ o]
[
(T}
0
[T
7
o0 [ %
:.J Jh [4¥] N
] 1]
<t <o o (Ve
[+ e) | —4 L]
—l —t
o 2y o
J [ > ] (Tl J <
1 ] 1
€ < o r~ [ g O
- 0 ON o —i
-y - Lo |
»*
<t —f
r~ <o ~QJmm o — OhOh
J.. R_J qY] [q o V] Y] o 4V —O
] ] ] ] ] ] [} 4 ]
o ™ OJ [0 219V 9 ¥] N WO o (e o]V
—- & o (Tale¥oVl s AR o —f—t
i -y —f—] e ] —4 ey
~ T
o AN <O < ~ nn N OO0
1] ] ] 1 ) [ ] ]
O M <t <3 - Ol ettt T WO -l W ™M r~o
n [ o 00 <t <t <t <<t WO Ve — P~ O
-t -—d i
- 0 388sELEe2 S 2
O NI~ O 0 <§ a0 L9V gV M O <
1 t [} [} ] [} i ] [} 1 [} ] (] 1 ) (] ) [ ] L} ]
SO MMAUIOCOOOCOOOOOON —AMININ) vt i < O M~ WO aiun O
NI O AOINMMMNMNMMNMMNMNMNNN MMM < < OO — N ——iy0 W o
— -— -—4 vty
Ao

IFIrApAedp ettty 2 g
TO roooooooo000000000000000000000000771.. O
-y

o o O LN IZDI—
m YMNZS LSOO O—HOUMTIN omE > EPxinSnSuda o
Q:bciﬁmumwwMNMmeWM1Un!Unun711thx1:1419=3nqqibvrnxvrurxL T ODODOENUHI_I_J_J_ 1000 20
bt b Atk b b— e b e b e e e e e e e e b e - (O QWIN S OO OO0
TODODDo A A At A A R e A A A b b bt b e b b b | __|_JCO )L 9 %5 4% 45 &5 5 4% &5 &5 4 5 o0 45 44 45 >

@O D N 0O 60 05 M0 00 0D A0 A N 00 60 0D 60 0 (R R D AN AN G 00 EB I I I I IO IO IIIILILIC)

ALOCM




SEQ 0152

CZUDKO UDASOA/KDASO-Q FQRMATTER HAgRO V05.03b Monday 23-Dec-85 11:22 Page S-2

Cross reference table (CREF V(05.03

—t =]
o o 3
] ' '
™ <r
P4 LA O
-]
-+
-t e e ]
e ~ ik
' ¥
o) <t
8 2 °
L]
* O
O w VL)
" O Mt
[ ' 1
™ <O
o w O
-— -—4
o O * <>
) 0 G o
[ ]
- (o) N 4 ~
g in S 2
-l
8& ~ o
N_ n......; 64. o
1 13 ]
o MM MO O
m (Ta7p] 6mv.. m
@0 * *
<t i Od ot
M 44 —cy ™
' ] ) ¥
O MM gV ] Vel
o [7a17a O w
< * %
o SOt ~m o
g 41 <t Y]
1 ] [ ] '
o M -l N
~ (Tal¥a) o MU..
o 6m 3m0 I
o _,\.u..u <t —ir—™
) ] [] 1 L}
3 e v R3S
i
© NS - 0
© N 133 = 34 bty
[] ] [} ] 1 ¥ ] (]
T 2 e 2 e S
w—d -t —t e
- o (2] (Tg} 8..0: Vo) % e 5%.. .ﬂ. 9B7
¥ oo ® T en P 5o TR iy
[ ] ] t ] [] t
~ on o o MM O O oo -
3 3 3 AR 3 2 3 ©% 3 338
wn r~ - r~
O < o)) o, < 0D o ~ o MM r~
MU [qV] o 7] QYT (v N —hO ”..19:1)“
Nt O o o MM O ~ O P DO
—{
=T, = R o = S 4 °e  eoeng
o
..d% M ™ -— S oMM N N o cu 0..4. 7&.“. (P!
e o ¥ N oqore o\ ¥ e ei-uaun
— o O o e ) R MO o O s 1N ln.w 4...&7..24
6“.. H... H H ....1.. 55..h ...1.. H N~ OO WRALMNMOWO
W O o Lo M + @
O~ e b 3 < OO N < JOOND r~2ecr M N ™ UMD
. & & B B I e et & S ool R ST
N T O O O TNOMPMIN A fa—ird 6&& ...hvn.u nh. Q.,Lw L...ﬂt_a_(.vm:....
Sw Ta} H....u.l H......... H Hu557.9999 H22 HS €O IO OV
#3##0#################5##»..###;w#####uw######xw#####t#######
= = < MO~ N O v i~ O N IMNMOM O Y
o b P TRTRRRDDDDDDDDDDHBBBBHDDDDDDDDOONIONOT L T YT ITHTT
108 W00 L0 OO L0 D LOAD OO WO ADAD AD O LD LOADAO MO O AD A ADAD D AD DO D DD LOND A et ot et et o oA F ot e ot o wb ot ot
EMU..2222222222222222222252222222222222222444444444 < <F < F F T T
W OFDAGWTTBHN O4—0 ZOL N DWW (D4 e
P MM%%%.RSNNHHHMPLRILNHG D o O@h 1 i L AL © UM IO~ Ot B
W WL OB BBB L Y A s s s borye oo aaaaaaaa J IOREUIIO
U i St bt . I T DT ey et b B LD R R T R Y Y T Y rr... .......

L OOLOOOOUMICIIII N IO IO (S E SIS 8888 S8 E S84 sSSSSSIENEESSSE S




SCy 0153

Monday 23-Dec-85 11:22 Page S-3

CZUDKO UDAS0A/KDASC-Q FORMATTER MACRO V0S.03b

Cross reference table (CREF V05.03)

113-27

L
w
v—f
L= )
o
o
o
N
[og ]
-
<o
(o)}
~
[}
<t
[~ o]
~
¥
M
[- <
O N
[ag - o) -y
1 1 1
O —f {Tal
™~ Oh o
o NnO
] ]
o <t [t
r~ «© o
—
N r~ - o] oJd
-t P~ —iey r~ Lo
1 ] ] [} ] ]
a0 [ 4 -y [« o
r~ a OO -y i
— — i
*
[Tal g} (] ~O OO O (Fa
T v WY e ~ -
=5 ON a o o<ty << Lo )] O
O et ~~ r~ OWY OO —t -~
— i —
#* O\ [y o0
QsriNQ 1 M OV —OJNYy ONONON Oy <t
w\...a.ﬂnll =t N 0 ANOM MIMNIDO Lan il - o L]
t [} ] ] ¥ ] L] 1 1 1 t i 1 ] 1 [}
O O (¥ O —O Ot <Iot (Vele Yo u
—tOh O = o] ~ O~ OO OO =il et
el ey teivi
= S .
)
< MU < (Ve ) i -4 et NOVOMIWOMNY NN ON~ —iU")
J.:...J_Q._..u :.J 1... [4¥] O -0y MU T O 1...1..1..716«1%
) 4 ) ] i t ) ] ] [} ) ] L}
QO [} o -y O O VI MUt OO0 VMON
SWOoONO @ n w0 ~ O~ O OPNOOD  Ovdedl— et
-t ed e wdedud  e—tod
% %
MO T\ A Kk K 3= A 04615%1 —i0\J url...u.w Cd—IN OO mwﬁ-l.mgu\vv
s ——t -t -—y —if— N [
1...?._1...2.1.\...:.444.44 O U A~ CUOU U v CUM~ OO CUCUMI UMD e U vt 1O M <F 1 1113114‘1.‘
¥ ] ] 1 ] ] ] [} ] ] (] 1 ] 1 L} 1 L] ] 1} ) 1) § L] ] § [ ] ] 3 ] [} 1 1 [} 1
HO N M LNO~- O WL =IO At N e AN D vt DN N F M AT O e dM) rd i OO OO U
Xx £ 4> 4 Ly LrIrrLiptetrty ity LLx & Ax Xl LrapLxfxAr - drtp trpapdp i Lpydpiy
Mt UMY O OO~ O ONIM~MON O Lt 7.99082325834&290247\63#350
] L] ] 1 1 L} [} L} 1 ] [} L ] ] 1 L] + t ] ] 1 L} 1 ] 1 1] L) ) 1] ] ' ] ) ] t
HAHAA A LA OO OO OO M~ - -t
44444888888333333w%48888899988999943101111111111 (VolValoVloWiaWToVl- 4

O PP P e e e e T e P e e P et OV M) «F < <F <F < <F < oF <F <P <P < <F 4444“
—t

o — WZOI WL _J —Cy — P et ey A IO L oetOY—CD N Zhalb-
WWDIC&.S,O.I.BE?TQTHHEFWAAADHNNOQQRRSS > X NWZr-I X Zuin>>oribNr
TTWWERPRRRRSAHOS?SBB .............. — — ABC”RRSTTUVBLREIWI
COGORRRR R R b w IS SEBEEEEZEZZZZZEL T SEQNN2Y
CCCCCCCCCCCCCCCECCCCCCCCCCECCCCCC (BN & 888888 868N alalalala]

-



SEQ 0154

Monday 23-Dec-85 11:22 Page 5-4

M12

CZUDKO UDAS0A/KDASO Q@ FORHMATTER MACRO vO05.03b

Cross reference table (CREF v05.03)

[ ]
.
—y
-
O
e
<
-
v-d
.
0
L]
<t
-—
L]
<t
O
<t
-y
e |
-d
O
t
<t
-y
-y
o ~ <t
o o »
< M o
—4 -y O
-i -y
%
2L "
-y d | el -4
(Ve o O ) o
L] ] 1 ¥ ]
<t " w o O
— — o O —t
—f -y -y
P e
<+ N o —
i - w w o
< (] un e ) O
L -—f [= ) O -y
- —t -y
Ay Ve
<t o~ O 7s] " o
0 ™ n T hhy o
] $ 1]
M” M % Ta) o W
—te—d — o o .~ H,....
4
0 o o < PR o
et n T Voo Y 2
t
O\t <t <r o Ta) N o A WO <
o el onf -
MO = a o O O O H O
+*
< tpdp Ay AE AL SE L A O
N WO o DN O Mmoo MY ASOUMOQROCUNINIDD O i o < o O
Jdidd 554$$ 444 —— 445541223446 o €O gty M w o
[]
FFOMES PPy ~oo, ST OO RORPRRRRRR O O a4 @~ WO O O
et Drdrd  wdefeted
b b Bl b e a4 o Cum N OOO\OOODOOODWY O = O WwRr = -
Xt O txtptrtegyy £ 43 Ay tx X Oy Apdpdy  Ax Ay AE L - Ay £y Ak Xp £ X3 X A3 A3 <y Ly
BBHBOMOONON  AFOUNOON OO OO O OO T U B CUrt ONINO < UM LN <F & < e DO O O
ORISR SOR Sl i o B 5 A e O IO A U e e st enery
LSO T ST OOODDS ONOOODDONARNARMNPRRRRRNICUCNOS OO OO O DO e e D
H4445HHH4H4444 CNO T < o o <F T O\O\O OO D OO OO <F <F «F <F <F F F T <F F M CUCUMMINIINGID
— N ' = ) = —EQ. N — iy P b . LJCOQE QAL OOXEIDIZIIDXX
Eﬂmmﬂ — LOW D DSIR%OLN NN _I_ NS> Z 0 2 D0 > oasomodw X
R E e o b Rest THE L O PUWMNZE L= DAL MEAm - | Foa@O2a,
SEXEIIT XL TLIL U Ll T LY LT OO IRIII N OO DSOS Se o bl b

Sl TatatototoPatarotatatal

E
|
0
0
0
E

Ny e



N1¢

SEQ 0155

ZUDKO UDAS0A/KDAS0-Q FORMATTER MACRO Vv05.03b Monday 23-Dec-85 11:22 Page S-5

Eross reference table (CREF VOS.03S

DOMO = —
[Ta Lo oV [- o - Tal: o]
1 ] L I T T R B
MICYON LN OMMP N
(Tl T TaV) O vy
Lanl Do | g gy
o -3
O OIM Lo T
41.;?..8 ...%41.53
1 1
PO WM N
I —ICy [V T2 1T T o ¥
el g ol
PO <O
OJed Vel o)
< =4I QDI ) 4t
) 1 ] ] ] ) L)
MM NN WMo
WL 4O WD 0
is vl el
(4] %
-2 2] aNOMO
e ineen
] []
MMON Yol glopl-~1 4
WM =Y [@VITa el 21aV]
v = i
O N
< ONM) OO~OD
MO [- o ToVE o [V ]
1 [} L] L] ] ] [} [ ] ]
a2iatl =1"s] O MINICD M
N —I0J CUIHN 40y
g ] e
OM (=2 SO0
1%.1.81.. 8291.._3
1 [ ] ] ] ] ! [}
MM ONINI~ oy
N —IC UM —I0
oy ol i
[ =] o
OO OMer
1 [} ] L ]
NN~ OMMO O
W w0 (oY (Vo 7o 0T oV
ey ol i
w [T
ULV (Vale S oollgl
L3 ]
MIMNMNON OO M
NN 4O\ AN et CJ
i i ol
aD a0 LI w
i —ON P = 83‘%3 w
' LI R I | | I L] []
- MINMID O WONHAOY ™M
e ) I i UMMt O
e v =y -
(Vo) SOt 61%4
t 1 ¥ ] ] § ] ]
—i MMIWNO DM Ch N
e ) N 0 NN i O\
e L ] ot ey i
<t o2 Or- mM
— =t MAD NN O~ O
] ] L] ] ] [] [] [ R I |
— CJ OMUIICO WOMOUh ™
[« AT - o] MM 0 YO N et Y
et w4 rd L
€O
M Xy M -4 ANONOUN —d i T almita
[} 1 t 1 [} [}
I~ ——t  ON (e PO WOWOMIMON i
L oo ™~ o O vttt CUOHNO .
— — —t ey —t e
N _.r.% m,u“ WO O OO~ O ~— O 22”5“ 3.:.%” L] Aw#u.w OO L o Qurr: =1
- i -l [ aad
t L] ] ) ' ) L 1] 1 ] 1 ) ¥ ] ] (] ] ] 1 ] 1 1 1 [} 3 ’ [}
w WM OO N0 O DU U MNOD QO A OMINIM M aArdl— ad e d O O U =0 OOMNOY  ©
= Y AN AAON A O OOV OO O OO NI OO NN D O~ SO et OUOHNO e O
-4 ey drded ededrede—te| —t et -t —d et edoe—t o4
T L L L T Ay
By DOGOGOOGOGOORRGOGOGOFTONDOT & = <& ty o
000648260489.6027937150001124016625###81 (o2 2 -2 -Ja¥l-nl ok & 7 OO O
44%144353445;%6.40@@90.;411114577734484312748886188%8@41518
Q- 3333333333333333333333333333767@m.%%&0&.&&}%&6&633956
33WS55555555555555555555555555574755%77632%9501222255122
el et i v
N L (Dt OUD DWAIOL Ot FUIO YIS O~ =2CaOl) o 4 t 4 O o
%%NSOOOMO0112222223333333001&335 T EL:NLSWW — _..n.n.. a o
<D .mmooooooooooooooooooogi12225&&1«8"NnURR..I DT D E =<
LhLCEEEEEEEEESESECSEEISEa s agagEatocar TIe Q0w z
o A W o VN hatd
EEEEEEEEEEEEEEEEEE.?EEEEEEF,EEEEEEEEEEE“WLHEF...rF. PR TS VS




SEQ 0156

CRG v05.03b Morday 23-Dec-85 11:22 Page S-€

4
L)

ATTER »A
£ 5.6

e

JUDX0 JDASQGA/KASH-Q F
ross reference table (

¢

[l
MO0 4
') L] 1]
MO
[Ta Vg Tg]
O
Vel 2 20 ]
3A.v.1
L H
PO
(Ve Ta Vol
a®
s dal=l
M~ —t
[) ) 4
NI
[Ta]7glVe)
027%
L} [ ] 1 ]
af PONIIMND MM
gty
WD NN
oS
' [) (] L]
R R
- —t
o
[7g]. o1Vg e
0O CU\D =4 P ~
1] [] ] ¥
MMM o g
ral'al"al"a) (4 V1oV o
-t L an Lo ] -y
oS N
+ ] ] [} ) L)
NIV (¥ o] MM )
Y1 TalTe] -4 [ ViaV) [9¥ )
-4 -—4 w—f =y -t
Q
M ar O o M
WO o 0 ey i
t [ ]
MMM Moy O L] 2
[l TalvalVa) Yt - (9 ¥ oY o~
-~ vt -l ey g L ]
O
YLD —4 (Y]
Mo on aouw -l -ty - - - -
] [} ] (] 1 ] ] 1 L} ] [} 1 [}
LMIMINY Moy O Ll M ol ] M O
LD [V ] w=q [4¥ {o V] o od N
-y i i L | ol pad g w—y wnd
o * O e Az
3%0832 e [« B ] [Tallfy} M i
OV oy ¥ o IT g ooy o
[ ] )
NMer MMNIVIN I ™M O O ) M Med O vy
et e L WL NGO ~ o4 ey OUCJ (A YR o ¥ {4 VIR - o] [t
wtw 4 -4 ot ) i i - —{od
»*
Dt «© - S g Y oy o
M [V T IV (Y]
.2”-1.&.0‘11.. 5..41 N ™ MOy M) <M<y M POed J (o2
t ¥ t [} ] L] ¥ ] ] ] t 4 ] ] ' 4
POQONMIMNIN el M WO o Lo 21V ] g O M MM O (=
AW oD ~ 4 -l iy e e A [ VNN o ¥ 1o VENNN o r~
d w—t ot —t -d o e 2 R T e | —fr—y
-*
4».“,1)(»64. me g sy m h.a 20 w N
-— wde—d 0O O — D P <3
¥ S ¥ [ ] [} L L} ] { ] 1 [} ] L} L) L] 1 ¥
DT ONNMINIPNILY MO OO (=) O Lo 5] M M <
ol L] —e—d —t -t —o—doit ) =l -y it el
un o - pM.H o
%
OUWIMO o O~ +4 O NO O MO D UO NN O o4 -—t — a - ONO S Ry
L [ ] % ] L} [ 1 1 i [ 3 t 1] L L 1 L] [ ] L] 1 1 ] ? ] 1 ¥ ] T ¥ L] ¥
%6661}1)10105 Ny OO DO OODOOINMND (24 Ot -t Oty 4O VI O O O ODUICN vt =t
uiasr.)e):..l NGO (N1 DA Ot el o vttt OJededot Ot M\JOU—~D M -aDAD~ L YO
-y L i —— -t oy it - it e = ) ) ot} =l e et ot
<r ST o Do o

e a»

POEDSON OGO GGG OTIIOGTBOO 4P O O 0 € O L G 4 €3 45 45 45 O <3 4 2 £ O OHAT WO
@%88%48188883E44@%&28142117498838388888883858588“1121121
. i L D - B T S SR T TR | ¥ L} L) L} * ¥ L] ¥ 1 ¥ L] ] ¥ L] 1 L} L} L] L3 ¥ ] 1 L] ] ] * ] ) ] . ' !
20D O DML DD O DAL O D O DT DB OO O OO TOEI YO0 4o
NNV AN RIS S F LA T %5% %%%%%22%%%%%%%%&%887 LOuoy
-t vt

- O OO - Wik <L SO =W

—aow SaroL>p n5BcwEIE  vowwe SHSTH PHES WNSZZ X > o
WMﬁm% RUPEORUHEBNTENNOHHR”ZNEIXIOOWWWRRNAﬁA“FECCCCRRD
ez S AXNBAN—— O il X ~HOOO0W T JZ QO XA QL XX -t b b b OO s

w e TS e e e L OO Pttt T X Z U 40 4 0 V5 ok b o b o Th v o W M o e b LI L
- .o s e L e b U OO OO0 RIS OO OHIHINSIO SOOI X




SEQ 0157

F v05.03

EZUDKO JOAS0A/KDAS0-Q FgggATTER HASRU ¥35.03b Monday 23-Dec-85 11:22 Page S-7

ross reference table (

95-10

118-234 119-3

106-24
64-73

99-19»
64-72
118-23
3
3
3

99-18s
64-67
115-3%
3
3
3

98-17+
64-65

97 29«
64-60
114-106 114-106#% 115-3
3-2
3-6
3-1
119-84%

95-6»
64-58
2
6
1
119-84%

95-5+¢

64-11

30
124
112-94
119-84

99
95-41
63-19
107-21
121-2
0
4
3
3
3
125-104%
119-83

O Od—t

[ alal NOMIMN (Ta)
[9T1a¥} AR &G
-4 —t e —f ey -4 —y

64
99
06
95
63-14
06
97

Ot Cdet e vt N4 OO g
£

W L )
L] ] ]
““8 %“ ¥ MY g PN —t—t OOMMIMIIN N w
mw v oo mm.d.. S OYORNLAWWIN Mc.. mu._.

125-10

103-18% 103-21# 112-5%
119-29
116-63%

D - w0 - A 4 et IR 4y £y 4r 4> 0O L d +*
M- Q@ONINM 0 (U 0go MUN—t et MIOUNO <t O ot
L ] L] * ]
Lt i, Lokl «w M WO vt | MMMIN W
w—yd e i L L Lot o] L] -y

L=
- —t = d Ly O 2> 2y * Xy
Lyt MO OO =iy I~ OUIDM O P i O MO —_O L]

LA L T R T T R T ¥ L2 N R I 2 T | L S D D R D D B TR B B | [ T I B B |

™

' Pty ¥ s ]

b S ot B 8 L~ OONOO F~0D OO IAMNICITIOY WO
-

-

A

S S Seh S 3

34.
4
4

=
(Yol 2l o MMM i\ Ll ] (o VE o Lo VI o Talle TalTe eV Lnlat aViel o on
wt =t g e —y vt vy -l v ot ot vt vt v et i

O Vm L et 4 %.Izz o < [ o) [ —r o} N
NFSE WUﬂM N T WM D —Z O D O (Db > D— P~ U owIa
. DR ML T HPRSWDMLU DDOIDEZO w c— XA Wil e DUy Z TOO0OOO
....... S T s LT OSSTHY T QGO ENNNUIUE— WO T e U b e
TEYPYPYPYYYYY PPYPPPYTPRRSANIANS N SooooonoooDolunEEE s
x Lt e i Pt o bt e b o el et b bt e bt et g P bt P b ¢




SEQ 0158

- e

ZUDKO UDASOA/KDASG-Q FORMATTER MACRO V05.03b Monday 23-Dec-85 11:22 Page S-8

gross reference table (CREF v05.03)

ws

113-16  113-17

112-7»

116-133 116-164 116-165 118-13

£ - -+
Y X
LoVl o O y O
' 1 ) L L] L 3 ) (] ] ) L} 4 1 ¥ ¥ t
OO WO OW  \OW O o Ot OO

78
711 115111 1‘&610111 1 Ll
—ded —t vt —d e -y Ll ol ol o L] -— -—t

48-164%
27-9%

4 < X &

b WOMPOLE OoGddety o e A w4 - £y x L L
8411‘34291470890#659187# =F < <F < <3
AC’h.v..\J!”sliz’m?32122183339335833333
M D L e R T T T L T N M RO P
W0 WO DD OO M DOMM O ODOO OO DO IO O
71111111141} ()333244’.’1’441122
LR Lo T o P T T Ll -y

P 26-
26
26

P 26-344
26

MO AN OIE— —— QAT Nud--Our———alw A>u>-a>—~ >>a000XO- o )
Ot= = -0 Fax T oo HV.IUCD.UUCLOEEEEILTTUVFNTXXVAMT&W DX
1 S onlonionlon lon Lo lan iom e A V¥ o of St P Sanrra ¢ e =O X X X OO OO OOOOOOOWLHRLAWLIWLT T )t
TN TR T EZEZZZOAXNNN W XXX ETE XN A A VAT TN 95V 90V VE VO 00 O UV VD OB WD WV oS
o At e b it e T 3 S . g - SUN RN DS DN U L N S JU NN SN SN S N S A DN N SN P N S P U BN S S |

:




SEQ 0159

m— ———

CZUDKO UDASOA/KDAS50-Q FORMATTER MACRO v05.03b Monday 23-Dec-85 11:22 Page 5-9

Cross reference table (CREF v05.03)

O
iy
(e )]
-y
-l
L) r~ 2=
< —i <t
1”. N O
¥ L]
(Ta O o
~ -—l —f
-—d -—f
- ] Ay L o ldd
LaYy o o —4 ~ od
J.. ..... — —f - o} ~
t ) 1 L)
-l o O O
-— — —
2
* » e dx o 2y
< o (gV] o My < S gy
N a | 2 T3 & W2 2BA
u r ] ] [ ] ] [ ! [
W,J W 1qY] o oo O Rty YO ON
H.... NS o ~—oucy — —OyOd I
- i it 4
A X Ay Ly Ly X
Gl Gl GO iy Arda ezt lx Ly Ax e ALK AxLx LA e AFCUO O ey NLxty <
44444444444444.444400604826048057159380%1Mw&41#32134auw OO
RO NN RN i I~ I INIROR) S F DO 00 G0 GO 0N On w4 i it d I CUOR (U I M U
L DNDWO b Y ADAOAD SO ORI IDININ)NI I NN NN MO NI MO NI M N PO PO NIV CUIND OO - 00 O O NN O O
Oy [9¥] CUCIOUOJ AUILNINNUOIUNONIN LN LIS G NN TNILN © © oot et wmd ol =4 U O O QUL

v =t =} v e - d - e

o UNO M- O AU < IO O = QUM SF MO O A CUMUNO- O UM —
LLmNpPPREERSOPPPT”EI OCOOMIROOQOOOOOCOOCOOQOOORCORCOCROOEOOE W
tv”!v”’(cssﬂwsssc.uvir TacicislelslalalelslslolslolslolslalolalelalelslelolalalaleloTeTetelalaTa Y 4
S RS PN [ U U Y T 1 VNS O U W T vt ok ol ot et it ol il e et o] ] et o] o et 0 et vk e otk rd o et et oot vt ek et ol ot =4 ot 4D O

B i L[5 (NS I DD RS AN DRSS DU AN TS O A A S A A U DO D R DA 2N DU AR R 0 R 0 T OV R D A O D D

-




SEQ 0160

bt

Monday 23-Dec-85 11:22 Page S-10

CZUDKQ UDASOA/KDASO-Q FORMATTER MACRO v05.03b

Cross reference table (CREF V0S5.03)

2 3 3 3

3 3 3 3 3

3 3 3 3 3

92-5# 114-31 116-98 119-31 119-42
119-24

2
3
3
82-4
116-87+ 119-18

58-18 102-12% 107-26% 107-31
07-27 118-11

8
23
23-84
1
23
7
14-134
69-59
1
107-2

2
B3 2 B+ b+ f <t~ xx
WM ONUICIONUIM NI oA it <O -—t
[} ] 1 ] ] ] [} L} 1] L} L ] t ] 1 ] ] 1] ] 1 [} % [} 1
Attt MMMB--O0 (3%
Wedefrdede—de—iet LU=t (=]
vt e i = i - L ]

-9
6
1
8
5
4
6
70-39
116-238#
58-10%

n
-—i
]
€
~

X

T oy Ax % L gty A Ax dpIpdrde e MILELE £x i 2 Ly Xk <
DANONOCUNS LN % & (U XX X DO OMI O B L X o COUA wd et CUNI = 23 €3 D e TN CULM 0D £ A [ CO e CO ) O\ ot £ 3 £
.11.;)..11.41”.44:4R_J..“..J.Q...qJ_A.VR.J..”.D.»JRTI.I.BWQ.;1.11.1.2111292211222373193314alnonmomv
ealial: Lo 00333622777777777777%77.f7.qF~F_F~F .0.. St <t < < S __l.v _1,..1..=I..whn,vfm7n.un.uﬁ.v66
5993“3755879933333333333333333333%5%%““”““”4“55775445222

— Pl Ll ol o]
E —ox AOXo DDA L oo Ta Uz (o' Uy i '8 N
WMW 2 LONXEXX XU X ~OOWLLWA A IODm Ol T EXumd O +— ZF
XX WO~ T = _.NMT..TNICCFEFINPRSSSSSSSSVNHGSREIGL34S6TPPPNNLLAIPUG
SSoS60as AaAgooooooooocsanooonoounSS5S8S5SRRRoo0SEEETER
ST R TR D Y e g —HH I Y Y I I Y Y Iy Yy Yy I Y s Y Yy TSy ST TIsS S ZPZZZFZZTOoO0O




7
e S

CZUDKO UDASOQA/KDAS0-Q FORMATTER HASRO V05.03b Monday 23-Dec-85 11:22 Page S-11
Cross reference taole (CREF v05.03

SEQ 0161

Mmoo
DCO
——nxa
CEX—~ wv
D (a8 138
Lo O
' [
(= -] Qo
o e n

YN
> >MMNO
o0
OO0
an
[}
L

mMoOO>»x

&S8O
&
LI ]
~ICOh
>

CMN AN NN NI NN

t

'
ASIAS Lo d¥ e 1aETe 2 61

L]
WO-NO DO
A Ln

L+ 3

QOO0 QOO0

o MMMmm

O LN

INWNC oW

QOO
peiacinel
<

QP .GUS

LY
NI OO0 >

(o]
O
0
—
(g ]
(AN NN N

o P
R AU AN AL NIt

t

NN ~J T A NN N NN
O BUN-JIC = £ TN B LN

e -]
¥ ) ¥
== PO PO N Ol = GO MO e Gl P > s et s

o
x
n
i
o
O
&>
e T ™

o

w

O
] ‘
(W 10 F 1
N O —~J
By e A3

g
$ )

4

WA
1}

1]

pelvhechchelaenelncinelucineiucincineincincineine]
VOYDOIOHHOT X X

Ll At O G CH (M N
VelValVale . JVaiVale JVal¥a]
[

O ~Ji—= LnununuLn

»

O\O\?\Q\@G\
gRg ey

PN
Qe

63-5
95-1

61-48

97-21

26-34

63-8

64-58

64-43
64-13
77-47%

85-6
64-11

63-19

64-67

64-58

98-17%

64-172

26-32% 26-34

6 92-17
4% 99-19«

64-73




SEQ 0162

y 23-Dec-85 11:22 Page 5-12

-Q FORMATTER MACRO V05.03b Monda

— ——— A

CZUDKO UDASOA/KDASO
ross reference table (CREF V05.03)

C

L
I it~ g¥ol-o Ll ol JVa B R To¥]
QU O M 0O vt m{—iLNIUNVO <
2 T TS Y Y T T B | [
MMMMNOMIM NN LOW)IE < O
555555557884‘”&&1
1

]

W O3 3
-0 M N 3= 0y
24%7811115534
[ [ UL T T B
MM MOMMIMININIWONMICE T ON
(Tallallallialialfalfalle  nny. o. o Lo Pon

—i

Zedx

[eIpdpAr ~O I3k I

M OUO M) TN =IO
AU\ O~ O wd vt NN T
I
MIMMIMOMMMNMMNNONMISE N

Ap A
ApE B ~Owidp 5
MM AU ML 2=MCY
AU O~ 00 AL
t ] (] 1 1] ] ¥ ) ) [}
MIMNIMMMNMIMO N MY
LNNANNINF- 00

dpdr
B3N O
MM OIS T M0
[qVi - Vel ¥ oL P PP Talfal o1~ 2
| | | I R S | t 1 L | | ]
MMM M MIMND M < M
LALALALALALALALA 00 00 v vt

—lt
2
AN Ot
MM OIS =P 220G
TR e
]

MMMMNMMMMIWO N < NI
LALLM 0O 00—t

—fay
ErAE  ABMO de 2y
NGO NI IO TN Ot

X A MOt A

OAOh oD CUSS v~ LN Ot
IPUI ST U U
MMNINININMMNNAOMISENION

et
A L OO
AN OMITORE  COSE
—$MUNNO D v it < LN UM
[N N I R IR D TN R | ] ] [ ]
MMMMMMMNIO OIS MNON

+% A O
(=48 N OT OMT O o
o ~RUNODiinig indir
] [} []
r~ MIPMIMIMM MMM O OISE MO
o LALLM 00 0D w=i v
o
A
Apay gty Aot et  Ax £
- o) NN COWOUST <) w3 <t
:w MU INO O N et A e OUINANLD
LI I S R RN DR R NS R NN N NN D |
< MMNMMNMIMMNIASENION OO
0 RN~ O i 0O
-—dv—i
A= £
oy 2 * 2= Apdpdr A+ et 2L <t
W * o le)] 0 < NN O\O O <rv <t o
1w nﬂ cw ,ﬂqu 1u 7w :u 4u1w=4:0n0n7quLquq::Jq:Au <t -y
] [] ] ] ] ] 1 ) ] ] ] ]
o) M oun N N N MMIMMOMMOMMNIONEION O ™
™M O & MN N ™ O NIV O vded - 7a]
i
mn umuw Arnv X A= L W Lo 4= uwmmumuwAw A SN ™
gk oNOUsr % OF O N N NN ONUINUIM St e OO MO M
¢ﬂ M OeditN MYt M —N M 1;70:Jconuo;1;1111n»:Jnﬂn7nwza —te—i €\
& OO oon VO Y GO O O CUed  MOMIMIMIMOMMIMIDI MO ED 1M O
~”™ M MO MNMOD Oy MMM MM M OO NN~ O edrdeif~ I —f
—d et —t
£ <
€ 4F Xx X 4 X L W2 W L X O L Yy > 0 X DGl 2 17uh. dr IO 14k Lx Ay Lx Ly L
et A O N e~ DO N \O - MM M < N O O 0D vt -—f -l
tanwq¢q1|uocisa1cwwﬂq1a1n1nwnﬂo_.aoOnWa¢ 1J|LAWAUaCn75:n4 OV O UMY XX T O NI OMO OO0 OC O
] ]

.. .. 4 adnﬂaanqqlnﬂ1¢411u:J;unooz114;415#:Jacn7n»qthnquqxsquqxequ
L B L R e Lo W SO N RV BTNy
MMM MMM NN NN NINMMIN MMM N O o ML LD UL P 00 s ot s GO LA NI IR PO P M)

oy
— = O J_ CHNO — Wi O _J__ b=t
rumwmmnummnununnnununnfuvlf;chamwcauununururr7;nbv|hﬂ%ﬂﬁm o 58I omame
Oy TVBBCCGGHHTIRAWWWWNSRS . ZZaa oOo000O
.......... QX 2 O O NN U= 115 DDO>> = b
Qaaacocaacaacaacacaaancnacaanaannasossen TELETEFETE

- —



SEQ 0163

Monday 23-Dec-85 11:22 Page 5-13

CZUDKO UDASO0A/KDAS0-Q FORMATTER MACRO V05.03b

Cross reference table (CREF v05.03)

92-11%
3
1
2
3

i

MMM~
[TaiTal ol
ey w—f

92-9%

Ay
e e Oh Ak
<F 00 < LN
4924

[}
MINWOCH
Nt
Ll ]

116-106 118-11
64-27

A L e

OM AN

Yorier
1

MM O™

(Talfal ol e
—fey

107-27
92-5%
98
64-9

1-
3-
64-76

N 3
2= e SE

OO 1N
D it
[ ] ] ]
MOMNMISEON
Tal"e Lol o

v it

94-20
-1
-9
-31
-18

113-13+
63-22
64-61

A dx

<L W

Ot
[] ] t

* O AJoO <3+ m~
o
QJiN My On

OO UL et
- vy

58-11

4

1

2

9

8

4
84-6
64-59
62-36%

O P A Ax Traue e Re e ey  dpdrdedyghdy
S %  O~OOOD S OLOM  LNCULEO A2 IECYLE QO el — DDA T od U IOM U
[ [ | 1] ] ) [ | t 1 ] ] ] ] 1 1 ) ] 1 1 3 [] ] [ ] t 1 ] f [ ] [] [}

QI T DO ODDOONNT —AMMMIMMOUNDS MMM A PN <t N eded i O CONY T TN MM NI
MO OO OO T « IO OO WD A oA e D~ OD OO OAOOW  \DWOWOWD DO OO0 v OULN A CU UV OU O
-4 -t i Lo - —r{efoedrfe—{ i

105-42

Ax A  Ap> L A 2= 2 Ay Ax Ap L3 Ay 2y
OO DO Nvi®D NGB HBLAEEENTUINOOINT Ol dt@ON—2  OMr O g e 20 SN O OO
Y RTINS DO T POU IO QIO A M I CUSE S LA M= QAU OO~ A IO w4 TV UMD <F
006163888568114400063141&311u11344114&.3111....m;&}29&3}3}232221\.
33294866664566335557166666666666666666665251122222333337¢
-—4 o =i o= o = o

FEOZ —SOWXAOXE O UMM Ow X — I
%%N w o HTTCDLHHHHHNRSRRNHTXUUUUUTTTMHUHY DL U —~ONTE L Z
NACACIE cuc;muchmwxmwmwrrnUTLTLrLTxvxnunucu:LT;nuuNnNnUnununUnUnrnrhr+|T|T|nuco Z X OO0 W ALK
EXX - X DD D DI WIIWOOZ ZZ Z = BHe e P o 5535500 00 T Cdd
pPD..DrppQQQQRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRS NIV UIIVILNILIWL




SEQ 0164

onday 23-Dec-85 11:22 Page S-14

CZUDKO UDAS0A/KDASC Q@ FORMATTER MACRO V05.03b M

Cross reference table (CREF v05.03)

™~
Py
o
L]
o
"
o
-y
~
1
Ve
N
L |
7]
]
Iy
o
-—]
o
e
a
-—i
N
1
o)
o
wed
~
o)
o
w-d
P9
3
My
o
-y
M
]
~
o
—i
2
ML —
O P
1 ] ] ¥ [}
ow ™ U
e oy cuay
—d i i —f et
2 2
o M <t Cuer oM On
1 ] [} ) 1 ] t 1
(=] h SO OMMNINICNCUN
—q <9 OO CUCU IO O\~
-y - Lo b o] | o= wrf e §
M Mo < < M—AtOE 0O LU S OO AT & i cdcu
. ORI Je SSSARRIARS QNIRRT SR
t 1 1) [ [} t t
& Mo o T D I~ Ot F T OWVUIMAUCICUD M MMM
= e QOO0 OO At O O OO NN i~ e~
-—q L ] v o= of oty Ll o] drfrded ittt e e ) 4
Ar Xy L ArdrApLpedrArdr e AxAxdedr  Axr =L 2 B 2 e 2 A £x Ly L3 A¥
MY QIO XX O %3 00~V 4T DOV O XM~ O L L € L2 CUOUCU v 25 P 22 e QU OO D O CUOD TR ONITS SO <O LN 43 K3 <3 CULIND
o U NS i I IR Uy it S IO I T & i
OO I UMM OO U O UM CUCUOU AU UL CU CUCUMI MY CUOUON O (U @ 1 O < O CUCU O O MO M RO I O O O O O 3 O
333333333333333333333333533345500062“2122666777774444444
=) — v ) e el
Q. [&8 s 4 Wir—C > it Wit Lo -0l = DO ) e O\ Ol _ x>0 I m—i—<C
SR OZZL OO NNN>SEEANMS I —NOLET S O —ANODIIZE L T T IS TS 2




SEQ 0165

@ FORMATTER HA%RO V05.03b Monday 23-Dec-85 11:22 Page S-15
95-10

LCross reference table (CREF V05.03
63-14

K13

CZUDKQO UDASOA/KDASOQ-

--------

O

— LT LTOLURL) AADOOUT 4 OUONOOUI OO O O AN O U~
[ [ T T T T T R R T R R T | ] [ R I I T T L R T
AIOUAIDIINAWMINIAY | AU A IO CUOIN NI ININMININIO OO OO~~~ 0NN T O PN O OO OO OO
—d Lan b Don b B e ]
< =y 2875&“_... gL P LSS TOW A—OONUIT O YONNOUINIFT ODOC N OeiCur~
R I I L T T I D S T I R R S N T I | | I D T T T )
~ WD AO WO OO WD O AND N ED MM 0D G0 0 O w3 GO OV ot v vt vmd e e < WO O OULNWNI~ P~
—y v wf =]
L9 V)
ottt Sttt OO SOOI O OICOIOAINST OO0 O WOedoyr~
TR T T T Y S RO R TR TN N SO T S [ T N I T S N TR T R | [ 2 T I T B T T TR T TR B T DR R S )
WMMMMMINS~ WO WOWWOAOAO OO D MU0 00O —10USE 00O M) rd vrd v o v F <P O O wHDILNNO -
%%2555551 N OJOIOUOI U AU U NNV OO O OO P~ OOV ONOVON O OOV O OO OO O
i = = = = v
(9 V]
S P SOOIl  <F tFr <t ot o <t o OO SO O DO—ANIOUNO AN OO O LOetyYr~
[ T T TR T T T B [ | )
MMMOMIWD WAWOWDAWD WO WDADAOAD AD OO D ML G000 00« OV 0D O V) vt v wrd vt v v 2 O O ~—ILNILMNO -~
%%%%55551 AN OISO AU AU A IO T NNNMINIINrT- OO O~ r~0n 0 OO O OOV OO OO O OO
-—t et e—feie—t
[+ =
OO gttt FTOOVOArR ~\OAUOTO—AOAUNONINIT OVODO O WWe—ttur-
] ¥ LI S | 1 [ . ] t t | B | ] 1 ] t 1 ) ] 1 t ] [] [] []
AUOUINILIMNUIHUNIN | AUOUCU IO AU OO O QU O NN OO0 O~~~ 0NN OO OO OOV O O OO O
-t e v—{eiei
© N
<O O ettt WO 0O O~ OO OO O Wi~
LN B B | L ] t ] ] ] t 1 [} ] ) ] 1
MMOMINOMOG  OWOOD OO ODOODNO MO MNMIMILUING O UM < OM M vt et e e S O O =IlNILNN O -
—4 ] = e v e g
<t ~OM et r~
[ N | t ] 1 ] ] ] [ I R D I R D D R e ) L ] L D B ) ] 1 ¥+ 4 ] " ] 1 ] ] 1 ] 1
OWWOOMNMIMMMING - WOAWOOAODOAOADAOAD CONMIMIIMO0 QD B0 w{ U < (D M) ot o v v e O O w—LNIILNID I~
AIOUICINLAINININICO AU OICUSE LAUIILNINIILNIUITD OO~~~ 0OV OO OO DO
4 —d—{r—f e e—doyi
< <r
FFFFTOOROO oot gaagatayg UOe!l OO O CUOVMNOISTOWOOO O O~
MR DI ORRRIRRIRON i< i TR oSl iR AR ey
| I S I | ] 1
WOOOMMMMMAL WO WOAOADAD OO D OO O NMIMILNOD 00 00 «~1 OUN) < OO MIN) vl el v et e WO O =IO
AUAUININININININIO AN OIOIOIOI OO OIT LNUNIENININNI OO DIUND -~ OOV OO OO O O O OO
Lo | o o e = f
A <t <
gt —AOQOOMO X 4444444“44 N OO WO~ OO AU OOV O O O O\~
1 ] [} ] t & & 1 ¢ ] | I | | B | ] [ ] 1 [} ] ] ] FFE OF | 20N S B Y RN SR | ] LI B | LI B B | t t 1
OOOMMMIMNMcE ZWOUWOAOODOAODODAD M O MMM 0 A 00D w4 OUMI < 0D N V) vt ot o=f vt o= e O O LN MO
5O %
S OOVMONIRrr gttty OO OO O OO OUT OOVODO O OO~
! [} ] ] t 1 ¥ ]
ADADAD COMPM) MMM A0 O WD WD AD WO D AWO AOAND I~ O MINILNI CD 0O 00 v~ CUMY < G0 O V) vl vt vd = a1 e WO O =IO -
AU NN NN AU AU U AU AU OO QU NN I OO OO O - - NN NN T SO OO OO
-—f r{r{ e ed ol
-t
MOININ) v~ O\l OO vt e~ 0D M) MM V) N MM
]

T ' ) ' RN
AOAWDAD CONMIM DIV M) < O ADAD D WO WD ADADAOLWO I~ GO M ML GO G0 A0 v~ CU VI - GO O M) vt vt od vt et & WO O IO -

MM O e Qe o = U OU N O OO OUND Qe v et et = OV D QUL QUL i O
L I D I B A ] [ |

222455555m222222222224 IO OO OO~ OOV O OO OO O

sl v = g

St orap et aat Ui 00O Wi OUONISTIOUST OO0 G et
L I R I T B R B B B B
D AWOAOAOAOAOAOAO OGO O MIMILNI 00 00 A0 v~ C\IMY = SO O M) e e et v T O O —IIMNMIND

ottt OUON  +I0UD  WOrd  CUOIST OIS OO v~ —h O~

1334247118 —SHMIMNINMM M N MM~ OO = s CUGO NI CUAD O O\ o4 v o L UM QUL OYSD O

[ S B | LI B B B |

L . | | I S I I N I SRR R R B | [ S N I D D R I S R B R R S |

B oo
OO AD N MMM N < O ADAOADAD OO OO WO WD GO NI ML 0D G0 A0 v (UMY €F G0 €O V) v et et e vt <F WO D IO I~
222255555m22222222222455555566666779999999000000

o

LI R | L B ) 11

v v e of o

TONANINANINRL SIS TS FLLOWN w40 T od U OUT S OOOO— <O
3124?911833343333331187 =~ = COUAD U U D CUMI O et et vt o e U OU U D) o f
LI D A | [}

1 v L S R S R R B R N D D B R | L] [ | 1 1 t ot [ . ] L]

A0 MMM M LD ADAD D WO ADAOAD O OAD TN MMM CO A0 A0 vt eV &F GO O W) vt o—d ot i vt F F O 4 IO
225:#35512&2222222292:&2255555566666779 999999000000

o v ot v e i

SVCINS




SEQ 0166

Monday 23-Dec-85 11:22 Page 5-16

L13

CZUDKO UDASOA/KDASO-Q@ FORMATTER MACRO v05.03b

Cross reference table (CREF V05.03)

ORAM DN o <

NOOMM s <F et et e~ O OJID O OUIMILNILNIVDY <F < 0D O\ O et
BB FHBESINNARIANNNARRR S OB qroounrgmn SSBRTR hean
I I ]
— OO O OO D ONRP RN NN vt e I MIMIMMMO MMM
111111111111111111111111111111111111 [
L
el loal"ale [ o) L+
M~ O OO O DD T +I O —C> GO CUCUNMALNLIN < <F 1~ GO et SN
A s B IR I IO S DI T NFRS e
P R T T N S R '] Voo
WO OO N At MM MM < MIMNIMNINION (2]
ittt ot e el vt vt o o od ] e d vt et e ef ot ed v e et et et et et -
WM s o
M~0 P RONOOMMICE < v=tN =t =1 OJ O N CUMIUNIILNILNI <t O~ vt [V o o s
L [ e
—I-Q.oOl44666666666688999999999901133334 NMIMPMNIMNINICO MMM
OO it frdr{ e edvd et vt et vt o d vt rd v v e e e A A = QU QU OU IO OO (TallalVallelfal ) [ Talal"n)
ol o vt o o] b vt = o ) v ) o] e = ) ) e ot et e ot = v e v ] e o e e e el -]
4»
WON-ONUND <t Ly 4 0O
Or~\O ~NAOFT OO Mt <t N et eI YOO OUM NN < QOO0 TS
B B BRI SRR TNNANS S SO oon | SIFReT e,
[ L L] 1
—t OO OO OO OO NN O v N MM = MMMIMNIMNI- MM
e e L L Lo e L e Lam b L b L D P D e L D L L L D L D L P D L D D Loy | ]
(ValVelpele T lVe = On (Ve
[ el i ~NOSTOOTMST I i e~ —IOJCO O UM LN O e <t O~
I TN T IR RN TN SNNRN DN R DN N R RN RN D RN NN DN B | ] * | I I )
MO i<t < OO OO O OOV ODNNNONNANONNO =i ) <t MIMIMINIMNIDO MMM
€ (D ot wf v v =t @ § =t ol ] = = = = e et - v e o] = v=f e e e e CU OO T OB OISO [TallallellelTel U (TalTa v,
el =l = = = o w=f = = ] o} v = v = ] e} e~} —{ S e At e e e e e -y
£x
OO =-UNOO o £x A
oM~ P~ LD OOt M < N e 1 OUJO N O UNINLUN <3 OO —t 07m
BN ABI S NRINITTTTINNIGINID T FOD i roomn  SiHEe i o
] ] r ] L ] [} . 1 ] ] ] ] ]
P~ O~ OO OO OV OO OO OV OV ON vt MM M) MMM MNN)
O O v v v| v o v | o | = vt = v ] -l e e e = = e = =t = OU O O OU OO O LN e [Ta]ValTg]
e = o= o v o ] of =] e = v ] o et o ] = v ] e o] ] e ot e vt Tt = i -]
OO O OLN o o
QOMIM-\L ~UIIMOM OO MNIg o ~(Oh  «—OUMONOJCUNIWINILNI <t (YelVellgle, ] L olgle]
' 1 L] L | t ) [ I | 1 [ | [ ] [ ] 1 ] . ] t ] 1 1 ] ] ¥ ‘ ! 1 ] [} ] ] [} 1 1 ] ] ] ] ] []
~r~ OO VOO OO OO OO N IM MM MIMMNMNINIQU MMM
O O vl vt v | v o= o =} v e v v nd e v v e = e e e e e e e = O OU OO OU OO (TallalTalTaltal Ul [Taltal'h)
B L L e e D e L L L B L e L D L e B L e L am bam Lo L L B L L B 2 e B e D s B e e b ] -—f
Xy
(VelVelValTgle 1) <o L
A A SR G O S b sant A e e ana: N
" v
e g " AL A VE =~ ¥ alVelVelValValle]Ve]VelVellel. oT. ale Yo Vv Yo Yo Yo s Xe Yo Yo\ Yo Y iU D] ol ol ol ol - o NMINIMINIMNIND MM
OO O v{vd v wd v vl v v v o v | v v v e v e ed e o e e = = YOOI U CU U (TallglipiiglTale (TalValVy)
o o v | v o | ] | et | e ] = v} ) ) ] ] | ) e ) e e o] @ o ] e g -y
OOWNIONN O
OMMDO F~MOMOOSTNMIMIST e —~CUM O OCUOUWNUNILNING WOUONO <y
[} ] 1 1 ] [ B | L I | ' ! 1 ] i 31 1 ] 1 L] 1 1 1 ] ] 1 ] 1 t
= N O et WO O OOV O OO OO DN NNV = NIV INI P MININININICULD MM
QOO wd vt vl vl b o e v v—d v e v ) o v ] e e e = = O O U U OO Y LIUHANIO O (Talvallfyl
bl e D D D L D e L L L e L L D D L L L L L L T L B L L B L B T T L | e L]
(NelValTglo YVg] 3
AR 1l B R I TIQINIOIR $  B By aor - SIS BEEmin RS
L |
PP N O et < WO \O O\DD OA\O\D\O SO DTN -
OO O A At e v o et et e e o A A A D A md  RRRRRFHLTR AP
et | v e e e e e vt e v e e e e ) e e e e et e e e e o o e o e e o e —dr—fo—yi
OO N
M0 MNe—AM OO TMMCE e=ied M AD OJOJLNILNLNN o AV4285%&0#V (=112
oo TR S BB ey i S0 BT BT SR NI
"o
S R L b A ST T A b i
OWOMOMN ox [9¥ g V) Oh A Lz i
Ll lopgdy *J Me-dMNO T MM S Oderd v 0 COUCUNILNILNIN (9¥ O OTOOMUNOC] 2 < < QOO v
77901446666666667899999999999112333353833333131\.9 IO MMM
C OO rdrted vt vd vt v vd v vt o v v v e o b e e et e e O O OU QU U U QU AU CULN i
WML e Xy (9 ¥ TV B + 2 Ay ¥l
~Mt-\DO M NN O MM O\ vt vt =t v CUCO U CUN NN OJ QO ULV e4ONIST et Cledlx < OM OO

e e D 0 IO, i i U B iy i sy
OO i 45666666667889999999999112}}}}&4&&}}}}}0.,&}1 n....:rn_vnwrn.quL.v\..
0nv01.....11..11...11..1.11.11.1.111111111111222222222255555122112221555

1111111111111111111111111111111111111 —f edoeivrdeierd «f
DO O QO 2% L Ay L2

R AUND G NI I QI QI QIR S LD B U U~ YR DD VI 0O w4 I COCU—IEOND —I~F ~iaF O
S5O HIT T 0L 00O DVOON- DDA NGOG OO C D 1 UNIFIMIMIUNOOMINIA 1IN OO e GOL T GO

Mabababmbabalalale b Dol b L D e I I P N DD R il -0 A - bl il lhr -l — wdededeted ot
(s 7] — U0 (D
D NOD _JXELEXZN
o —ZXOOTL T
[ &5 &5 ] CILL) v o o o o o s
== = TE 0 an W o VW

v LN n s P o e e




SEQ 0167

—— otan ol

-y

ross reference table (CREF V05.03)

113
EZUDKO UDAS0A/KDA50-Q@ FORMATTER MATRO V05.03b Monday 23-Dec-85 11:22 Page S-17

< X
Oy Lpkx
u163113568
) L] ] * ¥ ? ] 1 ] L
Vel Ta YolERT ot ol ol ol o]
OUON vt ISR [ o VI o ¥
] ot ey e v g ] a—f

A Ly L
SNty <y Kx
316311351.08
1 L} L] ] L3 L} ) ] )
O NI MMM
IO w1 e OUOJOY O OU O
o o o v oot =l o4

L- 2 T
FiNe—t = Cpdx
M) =\ vt =t M) < D O
"N L | ) ) ] [ | ]
O~ N = O MMV )
o e e el ] = ]

T i < <x
BB T B
1 ] 1
Ve T leate N o g g inging]
gV T L [a o ViV g VigVTg¥]
v —d ot =

Ap gy
G Al TR L
3161.4124.'68
[ R R T T ) [}
O et ONCVMINMIMNMNIN)
AU e = YOOI IO
ol et -t e o | = =

A
L OO Xp e
il I oD
] - ¢ 1
L et A VORI NI )

[a¥]a Yo L ol laViaViatlaVigV)
talalalalala by

Ardx oA
<3 OJ OO i) e e
M) e et it U OUT OO
[ T T e T T T
D v O\ = MININMINV)
[a¥le Yo T B TaV oV TaViqV oY
vt o o= ] =

A
< OJOO N X Ax
T AT R
AD =4 A T O MNP
LVl To b o L [aVTa T4 o VigV]
Ll bl ol ol al o

< OJOO AxLN Ay A
M) et vt WU O
] ] ] 1 | ] ] ] [ ] ] ]
D v v=itr O NI MININ)
AN = U OI U

b v =t | v i

< < \Jao LELN 24y
It e
D e 2 N M NININY
AU et CUCUCUIOU Y
et e vt et

2 Ak

WM} et M YOI LN
L O |

O O Ay
MM
L

ADAD v~i<F ON wd MMM M NMINO T~ On
2291122222257011M

e tetet et el it
¥ Ax
O O e

LI D D | o ] 1) ]

OO VDD 4T ON i DM MO O~ < O NN < F OO
OO U4 OUOYON v v OU OU OUOU T OSLOIP € bt e o O ot et U e O el

L L L L e e L LY ] L L L L L D e e P L |

e

HOONCORPP O Ut O

1111111533 M = OUMWLO
1] 1

MIMNUNIOU OO O - e

(TalaVEoTo VT o VoYV i)
tedededed

] ' L]

ol 4=t o ) = v = —§

o X LD -
Q.. a - o
hataieab s B L X L (&)
htdutdhedeadha s b 0 -
et —— —

A A Ax 0O

AU D
et et

—ANM— VCJ

< NN AODMNID
A OJ e YL

TN o
'

AIMIDAEMMNMO LA L=
PO 4D 1 CUMINAI - CO P~ N CU 4 O 0 v v e QD 4 OO~ O™

e LN
G FEOUCUCS MM
AD O —1CU 4 O\ JED 0D OO +— 1 O+~ a0 O OJ
[ ] [ ] ? ] ? [ ] ] 1 L
AOAD v TN VM VI NI D OO O < OO popyid
LS L R NGB8, T, 00, T 0T O DM LOIIMMMMII MMM < OO0,
b et =l e -y -d

W Z —th— 3

REZSSSSSSSSSSSS

T$ERRN

S d
OGO YOO O L]
Ot WO OO~ NO AU ON S G O
4t O MNIE O - 0D O vt et =P SO ) it )
t L} L} ) ) ] i ] 1) 1 L L} [ ] ] L ] L} L L] ]

NMIMININIMI NI NI DD O
QUMMM QO ved vd — YO\

v v v’ =y ol o

[§¥ e ]
0420862975“128 w <O
[} L 1 1 [} ] ] [} 1 ] ] ] ] ]
NN POMIMIMOIMIT OO OM
AMMNIVHINIErHAINIINIMINIVTIN O wd vl vt e i Y O

o o o] o e
<SONO DO
Qe YO OO OUNP-LNIO D OWY T O

v e i

NO SO
o OVLOIFOMNLNINO ettt OO
t L 3 1 ) ) 1 ) 1) 1 [} (]
O NN MNIMNMINIMMIMMNIOIOHIN-OM
UM UOIHNIUOUIAIWNIUINININIUNIUNI O vl vl = — O O
= = o e e wf

NNO D
g OOV OUIMOedwict (OO
LI R B A D R I B |
O COMIMININMUININIINIMNIOYOUN-ON O
OIMMUNUNIUNINUTHNIUINITIN TN O vt e et e Y O
e o vy e o ef ey

Aop NO O o
S OO DY OM~-INMMO vrivictk  OOIMUD
] | L T R T T T R S B T |
O N MM MMM CUCHNT- D TV
YOI OO TN O v e e e d =

=l el ] = ] -

A e Ay
ou AVA'######WBG# g 2y o
OVWOND R CUOMN M OO O O OMUNIO
LN S R D D D B B |
COCNMIMINMININMININIMININ)INIOUOUN M~ OO
CUOIINLNOINUNININIANIEHNIINI O vl et er{ed et
v red o= o= v} v}

OO
2O00WF UOP-M OO N0 OONMUNN
vt v e CUMI < UMD OO ON wt v f o= v il vt 1 O\ 0D 4
LI L I I I R D 2N R DN R N DR DN B BN B R | ]
ONMMMMNINIMMMNMINOUCUIN- O A
CUJORNLNANINNIMTINIINIIINNINIO et e d vt =i O\
L Lo L L e T )

OO0

OCrODODMPOF IO M- MO0 w4 OOMINNIO
e et UM < IO O N vl et v i) el vt OJ OO vt vt

[ 2N T S D R R D D AN A D e I D A D R R B |

WONMINMIMININ) MM MIMININI OGO~ 00N U<y
ANV O et et e =1 U U
i waf orf e e gl ]

A e i g
Ay Ap A Ap tpdp Ap S L A Ot OIXE Az iy

OO AUO DU+ AD O 4 C\U v i uF it X3 O
At e~ iOUIM) < <O D OO v~ et I COUM CUCJ DO NY

t 1 0 t ¢ 0 1t F ¥ ¢t P oy 0t

1 [
WNMNMMMNMMMMNIMMMIMIUMO OO —icr

AIINWNUNINILNIENINUINIUNIUNIN O vt vd et 1 O OJ
Ll ol bl L

Vel - daV o
W O OUOOINN NN O e\ Jrd < it
[} [} 1 ? t [} f [} t 1] 1

WONMIMINMININ)INIMINININININIMOIW IO OO —ivt
AUOUHNLNINIWNINIWNIIILNIINNIN O wd et i O O
vl v v v o ot

(rel-gdov) o
W Dt NVO RN EO O 10U o v

e+ OYM < < O D OO v~ v OUMI OUCJAO V) 4

L ¢ t LI B | [ S | | I | L R S D I | 1 1

'
WWOMINMININIININMIMINIMIMIN)MMIUINO D N edar

Qo VIt TlVallgila [ValialialVaifalVallalel T ol ol o leVigN]
o wned e ol v e

<x
W<roJ

o
N L O NUODN NN O e OUr—O < it
[-el-ol ol nleall ol g~ gVel ol.ale R PPo Do taVl o TaVia¥l-ol ol o]
[ 1

| I | 1 L] ] ] ] i 1 ] 1 ] 1

O
Zw
Had ¥V
~Z
- o
——

At ittt

—



l

SEQ 0168

y 23-Dec 85 11:22 Page 5-18

A A i O A
A o O™ O
Mot O eiei

g AMIMMIONUN
MESSS

] 1]
L AOPININIUN
OUOBNNUN 0y

N13
C2UDKO UDASOA/KDASO @ FORMATTER MACRO V0S.03b Monda

Cross reference table (CREF V05.03)

L3

L+ 3 (9 ¥]

ONJaADT~— LNt
NN O O WV

] L} L] ] L] L] L] L

g lapl gl gl pgla¥ie JVgl
(Ta TaltalVa Yol ol olal
L Lo Lo |

e L TqV!
OOO-vted oy
—)NLO T l‘_ -‘w!.v
] L] 1 L] L}
MMM CGO LN
WMD)
Lt o

& OO
A D) O\J vt +-40D
=PI DON vt 4D M)
T ¢t ¢ 0 1
MIMHININININICOLN
(TallalTalTallale L oleV
Ll P

Ay

o (- o]
O NSO A
13691184

[ T T T )

MM NI SO
(TallgllalTy!Talel S leV|
LanLan Lo

CAMIMMM OO Y
(g V[TalVallg Falard uloV]
ol =g i

bt 4
L O
O OWOMONINC
L apl-of- o TR Tr L~ X ]
] ] ] ] E I | ] ]
ANMIMIMIMINILDO O

£
e o0 Ax
QWOMO NN
A A,
i
AMMMIMMNMIOO

L A OO

OWOVONONO<Y
[ I R N T |

WMMIMMNIMILNCO

s
£ OW

OO O O o X X OO
124711....113926122141175293131
) 1 (] 1 ] 1 ] (] t t ]

COMMMMMN O MIMMINNION N -4 MM O

N O vt o) o =B
L} L} 1] L} % 1 ] 1 1 3 ]
MMM P ONON N
LMWL vt o=d o= OY OV

—trdrdetried

2% g
OMMM YO =40\
ﬁd.-‘.n“...lua{“& [ .1..& [
'
MMM OO0t V)
(TaTalValTal o D Do oYl Vgl
v o ooy —dod

L d
pAptpo) el o
OO et MOUNSE O
w4 F 00 vt v~ OUNI CO MU vt
[ U N IO D R N DR D DR N |
MNIMINIF CONO it

(YalfallptTal ol oyl Lo iV oVl
Il bl ol ol

[~ o]
el o lal giy Tal <o
AT BRI S
MMMIMIE OO CH —iND

(Vallalle Tal ol ol b 9V aVleV)
imialoa il byl

¢

Apdpdpayr A An L
WO et ik v Ot 2 U O
g 0O vt =t UMY GO UMY 4
[ T e |
MMM O ONOh —iIV)
CUNLUNWN ed w=d e = OJOUOD

= o= vl v v =i

605“ AT = O
TYRTam o
MMMV <t OO CHh i) D

CULIININ el vt e=d =i CUOU Y
lalalal ol ol el

] | . [ ]
NIV E = NN i)
QNN v et et =4 YY)

v v v o

[ B B |

NNt T ON Ch iV V)

CUHNNIUN vl vt et OUOI I
el o e wref e e

COMMPMI LD OO\~ N < VI N o
AU v vl e~ U O U OO
—tefrtefedeteioyi

A A
B 2 O X LM A A

A OO =AM N LE  xF OCJO—~-MOY
(eala¥iNel S la¥loaVl ol f ol Fala¥le S v Ten oVl oV oV]

M~MOMIMMILOD N —IINIONN)
QUM O v Al e~ U O O lNUNNO O et el ot
L b L B T L e L o ]

[ I I D D R I B e |

O NEe
) e di) L B

et —t e e et
g =0 L B i 2 L L
ONUNNIIN—HO AL ORI OB

[ T R T | i

1]
833333595733325991&33&5&3
CU AL v OU OHNILH O v vt s Y OU OU LN LN O O v et v—d od e—d et o oS vt ool o ond

—d et 4 vt vt od oo vd v v e et et o d ol

& O

1 i 1 4

LI | Pt LI ]

=t g

—0> i gl

ZIX ZSONBOG
LM e b U G~ DS
Q.. Q Q NI H—
hadha d b 2 R BT NV SV VN
Lanal ol St and o oot oo S S

O I I I A | [l ] [ | ]

—rde—trtedrtfoeard

F OO T O U

5 [} 1 L} 1 ]

i v e ] 4

T$TEMP

—ousE -t
O +—OYOYON Y

OMIP= O
WD~ O vttt

M~ 1O OMNNON <
TR
[

MO OO
- O wdodrd

OChNOJOh i)
(Veal-o Lo L piVelo ] o

MUIMNIOL OO
MNP O —tetert

)
MIO OO O

OMOOM-< O

119-78¢
119-18¢

WD et O —i3p @ O
124791%3926911141155182“3115533213

[} (] [] ] [ ] [ ] [}
O - O PPN NP RO

Ihedt  MIf~—-~
YTy
UGG 66646663337032957333259913366381769679999999999

222222222255555112%55011122222559011221111111111
el v =t} =) o= ==t o=d o}

Wit O
wr— -

O 23 SPRpuu
— O WR

O o o ok el o ) G ) o o~ o4
e e e e e e P e e e P

O
LB SN OISO




]

S€Q 0109

ZUDKG JDASOA/XDASO-Q Fggg#T;Fg gg%ﬂﬂ ¥05.03b Monday 23-Dec-85 11:22 Page S-19

Eross reference table (

119-12  119-45 119-46 119-58 119-68
1 1 1 i
1 1 1 1
1 1 )3 1
1 1 1
1 2 2
0 0 0

119-11
1
1
1
41-46¢

}
412
-46

119-672
119-10s
1
i
1
é

%3
OOn
. Yo
et

He i
£
i3
1-4
2-1

. ox

OWVNO P Oyt t OOV o &3 o+t

3 ] L] L} ] ¥ L] L 1 *
OO O O\ TN \D et ot oot bt
tod rtedrdeivit o P F <7 Q@ <F
Wit ol ] wnl o e o=t

- DG et Ot NI P T e
PO NN vt b ot et vt N

d et ot et b il DT P L X Y
) it o o el g

EEERTE o
RARRRKEED

11111&%
P P e o e P v e P

WX o
“35105‘?0“1%41 O ON et G-OMONTO OOl  —iaD

2
(V]
i
]
-t
L |
-
[¥al
Y
< P
i
-t
L b
3 3
-—{
L] [
Y o) O
(= ] i
L ] Ll
» (o) N
0 - -
[ ]
[- ]
3 S S
-y L ]
-»
~ ~ & [P — M
| I } ] i »
o o Ta) -] O
-t O (=] O o - O
-y ] = ] - i o
- e d o
~ b d (=1 - S m 4 N % oD
e v s e v T YO
- O o S o o O
O N % 0O O Qo O - O 4
g wdod = e -—f g wd o—f ot

e
g - Xy o & = etz ty o e d £ <
NN UMM ONN S vt O MM OIS OUNI TN IV b st et OUNIAOAD 00 ot oy

] ] ] ¥ ] L] t ] | B [} ? [ I | L 1 & L. 3 L. ] [ S A ) [ LI ] ] ]
OO MUNDIHNIUNMD OO DO OO0 0O DO IV 4D — 10 O
" OO0 QOOIOOO OOOOOOODOCOOOOO riteilNedO e et
L] vt ol ot o] g o o= vt e et o o o o= v} @ 9 v = i o=t =i 1 =4

~ OOt < - 4% o = <y
O OO BOORE Oy NONOUBEOT U IONME-O OO O OOy
QA O M AU D et OO IOUMWIE THOMIM IO QU4 QRO oF F St oL~ OO0
A * 1 r v * * ¥ ] 1 1 E) L * 1 3 7 ) 1 [} Y ] L1 4 £ +
Lndboten N 0 o Y o TP T £ P O AN S O OO I - GO OO O OO I3 CH LT ) G0 8060 808000 D 00
—ther 0000%%%000009 OO OOOOO 0.0115101033333333
et et el il ot i e el e e apind el . et gt et @t . gt e e gk o} o e =g

L
o of v o] LA ad i O D Cr— o= O DD i D€ = YISO D O XL ST _J
ok €L e O Y IO OO 22 0 O (X (O S MO RO ~ X T Z0. (OO

ng.l:. b bl e o P e el et e P e et et e Bt e e et et et £ O LT O T WO NN T
NAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ........

S 2Re2200390808208552230053555000Suu ks nLL L

. se———

-y



5EQ 0170

ZU0KO UDASOA/¥DAS0-G FORMATTER MACRG VOS.03b Monday 23-Dec-85 11:22 Page S-20
(R VoS, o33 Y oge

Cross reference table

r

*
"
o
(=]
P~
o
-4ty
ety Qoo
o MM
~ oy
Ll
<% -y
o] O
il 0 n
t
U w4 "M -
OO 14 V1oV —
g wd -4
- 2y
o
—_, e M 9%
A i w ? o
\ ¥ ]
U "I O < wtar
W [9¥TqV] o -—f ded
—t et -y ol oy
WO et Pty o4 DU MO CIOID
—OUPOLN O~ LN G0 T 00 O\ D < A IV GO CUAD € =~V vd e S N T
4 ] [ ] ] ] [} L} L] 1 ) 3 L} t 1] A t 1) i [ 1 4 t [} 13 [} 1 1 + L] [} i ] 1 1 1 ] ] L] L) [}
PRAROIRONR EOIOIINMIM M NI NN G IO N MO NN NN IO RO NN I N o &F «F <F 9 <7 <3
Ssswu.luu MM.RSSSSSSSSSSSS555555555555555555558nnununu

r < &» Cp dn e Xy O OGP A 4x U O O Ly Ly = Ay Ay £ o> L X 2 -]

S et~ GO -NNT G €@ & L Y U O S - O OUMUAI O O OU AR O NN DO - 0 O 1 € O 43 i 4 45 43 13 £ P U OO 4

J.i..z.dt..la,ﬁéﬁv. 888.. 314...-. 411%122222332733334381419193783. f J.vﬂ.!..lg. ’ Q‘a
......... * 1] L] 1 1 13 § 1} [} 3 3 t 1 L] ] L} ¥ 4 1] ] [} i ] ] 1 ? 4 ]

OO AD DD DD OO0 vt L rtrt b vt md vb ot et ot ot wf o b —d vt ol vt vt i o v vt e OU OIS OSSO o o o < <

ot bt st
X SN — LR o
SEHE FLBERS 0 | 2300 S8 ooman
—d -— & XCm —
c X D4l PN, COOQrE Ot UMM OO\ -«<L N ekl <X oo ox

a < o
OOSOGOUC OOIOUYMT MY DO (3 T T Ty T vy

——




SEQ 0171

Ty

ZUDKO UDASOA/KDASO-Q FORMATTER MACRO VOS.03b Monday 23-Dec-85 11:22 Page M-
¢ 3 TOREATIER TAGR ¢ age R-1

ross reference tabl

[Ta] -l [ 2]
< o N ®
w u aD (=]
-l
Pe ) -—f -—) o
& 4 ¥ o
1
M ~ -l 0
-—y
~ P~ -y -t
O ~ (9 V] Ve
' 1 . '
Wy [Ya) oD o
Lo |
<y o (T} —t O
< o iy @ »
L}
~M 132 -—) un
o P4 in © o
— —t
£
< (@) [T
ﬂw wn rh.v —t u
) [} 1}
o (o] M -—f —f
(2] o o
e Oad 0O0d on
n g T T o
]
MM NN -y =]
m i PP © S
o~ (Ve a0
'g Ot o S
] \ ] ]
Y] tlagl MM — O
u 72173} (Tallal [+ o] o~
o <t
{ e Owed (4 ¥}
n o I xw
] ) ]
- MM MM —4 o
~ (Talle) TaiTp] [ »] r~
o S o
n = T o a8
t 1 ] ]
0 MM (o)) MM - a
~ W ...l.. Vol o o)
r~ Yo O
7ol OM <P~ <t ONID a®
" o ol o o T ®
] 1 1) ]
oMM Ve le) WO M) i
B NN —drd —icy M.kss ¢ o] M m
-l oy vt -4 -y
< L] (¥}
WD =+ o —\d (8] wn —
.1%..1 M O s AP on & aika
[} [ ] ] i 4 1 1 ] ¥ 1 ] ¥
O VIV O Vels (eal 51ip) e M OO
OO v -l -
161 .155 um HMM H..SS D W n h
7y
~0 2t Ty Sl ale Lo ) o Ll ) - uw
g A A A S ot
0 (Tl 21 s od WOt w0 WOy cOPIN L.l 9.7....0.., o
O o
- OO ot @ e (Vals Y OO0 — .
vieud M - AT gt S&R v ol arstue -
MO OMNMN " O i ~ Bt O ’ . howvo
RS SRR 3 8TI9RS BT HA g == o28% %
-t —4 ot i i -
2o Rwo = 3 2 9
FONNOS O NOO INOU-MOSOhO Ol N S OODPY OOTE GO MiaF ot
1

x O~ - C—0 $—<X —EOQ . HOT Oi—F—=  — I —o_ )
M Mmlmuommm L BN YOXLUWLUNE > _1Z D_HEZIZ000 CHLWHLOCEO> e w4

UM O JONSOFA 0 _J SOITHII Ao oS0 Drr-oZZ

“W E WWNNNNN%IOORSVSSCDDDDDDDD OO DX H—e<cl
.Ag POV FEXD I LRI OTTFTFTFFFTF FFTIFFFFFZ I CTXWIX
2OOEDMOMMEMMOOOOOOOOLILHDWILTOLIL  Wwiulgiwieial Wiy WaOoo




SEQ 0172

CZUDKO UDASOA/KDASG-Q FORMATTER HA%RO ¥05.03b Monday 23-Dec-85 11:22 Pege H-2

Cross reference table (CREF v05.03

L aAE Ul 2 LExE LA CHHHHLHNUAUSTO N

UNOQO—v) Zx We—t OJOYOU LI OOS TN O OUSE 2 w"v
A i BaS AB3A — oo Nty oy 4333311346311.:}18& Py
P T T T T T T T | [ Y ' [ | T T T T T T
th. L] OO0 MMMMMMAD N MM OWOWON WOAOOONOOMMMMMIMNMOUS-ONMN M
< [9¥] AN NIMIINO 1 (4 1NO VO~ 4 AUOUOUOUOUCUNINILNIUIIMNIW I Yt rei0U LN
-— — ey -4t -t —tr—y -—4 -t et et i
2> N e Lx == <O
(- «T- ) geral OO —IN) O NN LI OO -ONO— (Y o
. [ P S T T T T T S I LI U R T I R T
OO MMM M N OO 4 WOADWOWOOMNMIMMMMIMMOUI~OUI"N ™
“& 8 %24 IO - U WO OO« 4 AU AUOUAUCULAINIIWNILNT I et 1
-y -y i =q -y Lo | —je—y i QR p—
L+ 2= [=E
L e LF X3 X 20 =N R A OANO L2 A
= <y U OO HEELDE O Lrigr I GG OSTOOANT- O rdr-{ON3FE
1 [ T T T I T L T T T T T T T T TR
incﬂ.v -4 WOWOaS MMMt MM <O o WWOANOAONDCOMNINININMNIMMNMIMPPSOWNN M)
0 (4] OIS NN O—ICUOU UMY WO Ol AU OUCIOUOULN ANINLNNUNIO 0\ LN
pear wd Ll Lo Do) —f—f o i
L=
£ a0 2x (Tg] iR B Bt QO
Yele) st OOt 4 et —ixr 44444“4825701105 <r
1 1 1 | I I ] ) '
—oO -y OWOW MVHIMONAIOUI— MMsSEsrUnge i 66666833333333795 no
L- g4V oJ JONIOU NN O «—0UNU  NINANKNO O« AJAUCUOIAUAUNININIINMIMININIO w0 LN
] -—i el ol el ol et eded = i i
A 1 Fed: W\
o Ay AeLxpApOUteIE 8!4“"##1”9 A= uw#urururoa.xrgﬁf [
"alopl £ st OOMNINORAE O—"AO—10OM ST OOOONUNMNO 0TI O
LI § ] ¢t 1 LI D B R B R | [ | [ | L] " ]
—i\J - OMOOY MMM~ et MMMMUINDO WONOOAOAWO O OMNIMINMINIMIM\OMNT M
<t <t N —ACUCNIOU  INNUMIN—IOIN] NNIOAUIW O~ U AU OUOICUOU LI O w4—CU LN
— —{ et — eded iy
Lt
O o =2k i osr O
4 nNstrgst OOMANNIO Witk =i O™ W <t < <TOONONINO 0T O o
BE o BHRD QYNNS4 BORASN § 0 SRHHRRony SesitinSine 8
r L] [ D R | t 1]
—A0\J — MOWOY MMMt MMM O WOADOOWDDOOMNMNIMMMMMNIWOONNST M
o =<y O SOOI NUNININ —OUA) NUNONWOD O o AU AU NNININDININ O iU N
—t e ] ] =] —f efe—t i L L P P ]
L = e A
elr oAn A LrdOOhAEdr SeORpdx 2= A AR A OUAE A et de de
[ d M Ottt OENAFO) OO IERERE WV M 44444&”248038145105
[ | LI | | I I S 1 1 [] t t 1 ] 1 t ] L] ] 1 ] ] ] | I B | ] ] ] 1) ] ] 1t
—i0\J OO 1 OOWO MMMMNOMON MM CJede=d OV O WO OWOO M~ MMNMMMNMNMONOO\NIOND
== =4 OMNOUOUOY NN «—OUed NN+ OO vd o+ (9VIaViaV oW iaWiaVl - JTailalfaliallallale T o Ve ITh
e D | e ] | -—f - et i P e T L P |
L
OO AL i A d
—\0 M O WS NeATrON 00O O S N sSrafg et OUSSTOOM DT N-EO MM
] L] 1 ] L] ' ] ]
-—f —ded OO —~SOOO  INMMNMIOMION MMOYCUde—ded O O 6666678333333269393
oJ o <y et OVOJOAUN LIWWNINWN—Qdv—d LHNNITOOeA «—f o (AVIaVialiat o NVl - JiglialialigllelTaleT ul o ot ety
-] Ll ] i i - foy i - ] g e e =
L1 d
i sy Ay [pdedrardr A ApxpArpdbdpdr A I A=Ak W.u"h"k##vuwkﬂouwnl ZrAr s
(Tg) oW OOttt WOMNNOEEOIARTOMSETOND O st < o3 < fF < OO O N1 OO L YOO
t ] ] t [ . t [ D A I e ] 1 "t ¥ ] ] [ I |
M) e O O\OD 93335193338100 o " WO WO OOO ONNIMMIMMMOILNONOONOS
-i\] =<t i OUONOUI IO NI O 1 OUUNUND WO O et v i IO OO OUUNINANMININ O vl O o O\
=t i i Ll Lo Loy et 1.. -4 =] v o ] d
<t A A A A Ax Ax O
(V] Ot OO Wt OWON—~—1O (U OM—IIOVND & O ST OUNOOHAHNAOO IO
[ I B I | L I T | LI I | | I B | LI |
MY etvt AOM—hHOOW O MMMIN—AOAMNMMNMMNOD—NEOQO O O OO WODNDAODAWD ONINMN MM MM OB OOV
- << OO AUAINY AUrHIPI Y QU OULNIN =D O ed o 4 [2VIaT[aF[a¥ oV {aVigVilgilaiTalla Ve tele B o Ty ToaVE D [ o¥]
- =y L L L | = ety -y v wd L ] i —d ety

£ Ly A A
o A Ax Ryt OOAEL  Arplpdr Ax A B Ly Apdrdpapdedrdikzrib0O0d A It
St OOFTONMONILE %y i<t
333 e~ O < e O v e e OV b d
| LI T SR S DA I R DR D N B )

6669333333348199
AU OINUNIUNILNIUNIUN N e 40 10
—t e i v vt o=y

2
O~ Ot ~ 2= ST OOFTONNIONT «—f  —ixt
] N e~ OUMI < = ON e = = O e
[ B B | ] t ot [ ] ] LN R I D A L O A | [ I S | ] | SN D I R SN B | LI
MMM AROMINMIIOIOWN = A NNOOVOOOONNIMMININIMNNICE 0D =t Ch
NI A~ CUNINI AN ON O v vl et =t YOS QU OO CU QUL LN LN v O 4 U
—t—d et —f e i -t — et et e s Lo Do

X¥ L £ S Ly Ly
2 Vo) %x A L KE O RE drap D IsLrar LN de 2 dededyr AxdrdrzrOO A A
et OJed MO o OU-O ot e U O A UMD MMM T €F < <F <3 &F C O OO M= vt O (11 £ K3 <t K> <t
Y ARSSORRE SRRCSRTSSEATINN- RNRSEEERS oSS u R n
TN et OO M~ OWOWD 833329439345&70.,L. &m,m;&&&&&&m,&wwhulw&-&}«&owa_UL.&
it @t (NN OUCUNY ORI A A v U QUL T O v s v e U U O OU O CU CULA LI LALLM et et O et O

81
3-11
1
8
1
9
1
8
2
2
3
3

e - —t B L U P a—y w—derdrl  edvde—d ettt —t
¥+ ] o wn L O 2 i - X
< PO o NS OTU~O <t -t UMD #wﬁﬁ i e 3&
<t <F <F F o T OO~ DAY < <
4444344@4?441&2.«34.14371..0.,nw....:«.uqq..,.r344%%4@2?43333331&544O.,.._.......Q.,R.u....;qu.u
01496114664316665833320 ST OM OO M- O — OO O OO D ONMIMIMIMIMIMING D S <F 0O
Hmuu234?2112922242555111225157.011211122%%%%25555555«.“12“2
) i o=l vt L L B P ] i vd - v ot gt o o
o o WO < o
T _ui T—Gur— - ] ! o S SRz =
MW%WDH —>TrF O s w 2z a > XD tatiai
<L OO OO o c Ww i w  iwilo OO
CAOXEr4 IXYTYT x> H r X r I IIrrx T

iy~ -



SEQ 0173

EZUDKO UCASOA/KDASO-Q FORMATTER MACRO V05.03b Monday 23-Dec-85 11:22 Page M-3

ross reference table (CREF v05.03)

S4

IF
n

3
uwuﬁuwuw gp Ky ty RFA=COIE 2y An Br A L L= A e 2 2x e O
WICD e v) &> St et P OONOOMSE LI STOSTO0 N0 OSSO0 At~ QO E 2N OO MM
1] L] ¥ ) [} L) L) ) ) ) )
WM O e} CUCUCUCUCUCLLA WA O N AUCIAI OO NI MO OO WO O RO R RO OO O O vt vt A vt wd e d od i
ot o et —{a—{ rd et rtrdrt et e o ¢
2>
o &y <% <% -] <3 Kp Ay 2 a2 % t=dr WOoMN
O it LSS TOOVNODY IS FTOSLTO0 —ON OIS OO O AN MMIOSSERMNMNOOMN
T o e e S A L AL AR
[} [} 4 L} [} ¢ L 1 1] ) ] ) [} '
MMMIMCO OO OWN MMM 0D v~ TUN) GO v v WO O QUMD I~ O w1 OO \O OO
MMS% SELLLTNRRNSTE AR AN OO OO~ P RO RSO DO O Al 8 s
-t vt o -y werh g rad et e e et ] v o o ) o =
-b
o
£ <k L3 < £ <3 23 4 X L= Xx A fedeAngE AL Ae Oy A=dr A 4 T B 4 2 2w LEONN
OMT iy G TTITONONOYE ot TOOOMOUANUAND—CUNINIST WO N —ANIN~MIOIELELNTNOO N
[ T T TR I T T | [ ] [} ] N
MOMOUIOM  MIOBOWDDONMMMOIT OO ODAD CONI MIMIN 00 00 CUN 0 C v et et D O CULMNO M - O e OB O OO
LINO 0y CUOUCICNUOIAIARNININ O —  AUCUAIACUNICUNNNIMNLOILNIWD OO~ N O O RN O OO O O OO vd vt vt e ef e ed i
P L | -y ] =t = e =t = v ) =) e = = e e
B
e gy Lp Ly o 4 2 dpdy 2 2y A oM
OO STt ONUNONORLE <ttt OOOMMUANIOAND—CUAIOUIH WO AIT—AQUN-MYOARASLNOVNWO O M
4 ] 1 (] [} L] i [} ¢ ] ] L) [} 1 1 1 1
MMM OIS OO OO\ \DCONMINMNINYNG GO0 O CUNICO OO o= wd v =\ D O LMD M= - O = OO OO D
I -t i i o] i o e | e = e —t
< 3 2 2x Ly
£ ¥ OULE dry Lpdpdr O ApLd=dr e LEREO L A= 2 A LA 2 dE L OM
OMONINIEE Koot OO0 <t <t <f <t < < 2Ot N et et OUO O —IOUOUN OO ONINLDOONIN-M~%E MONOMM
R T R S T T T T T O S T T T T R | ] 1 [
MMM MNOWOOWOWOMMMMNMGO WOWALOWLWOON N NN 00 G 00 CUN) 0O OV vt et e O« LMD M~ I~ O v < OO
—t OJOUCI O OUOUINMAII I I D OO -~ POV O O OO O O vl etvdvd et vt i
Sssum R1L2222255551 N L D L L T L L e e B b T I ]
W
o LT T O3 T Y @ A= A=k 4x T = e 2 OM
aoMOYou Sttt OOOW—NO sttt <350t AEOUCO T - OUAIN SO OO ISEO UM MIAOLNIOM
LI N R B | [ [ R D I R R R N R R B | I S B | LI |
M MO OOOAON-MMMIMS~ OO OAOODM-MMNIMINI0D 0D~V 0 O M) vd v it O v P~ O i < OO OO WD
e L] -y L ] L Ll el e e e L e e L e L T T ]
tx 2ty 2 4 2%
2 x O N Lagr  AwpL O ApAe g dxAxApat ApoE 2Ry Ay X A 2R \O M)
SNt iy spapapctagat SAU-—O oftgogagst OON— AJOO St AUt < WO 00 O IR0 O~ I~ MIOLNOM
FO—NONYONU T MINIMMIMON S O 3333339148181222@32111225312335156912
) ] ]

| L O I I L I T I N I R R R I | it ¢t ¢ 1t 35 ¥ [ L L] LUV N IR U DA N N SR S R B DR B B R 1 | I |

]
MMIMON MDD OOOMNMINMMES WOWOND OO MO MNIMILUN OO D w4V <F O vt vd vt O MM O M~ "~ N e~ O\OW\DO WO
WHNWN O OO NIOUWWNINIMNIN — OO OO U LI OO O~ O N O O OO OO O vivirdeted via
el eed —f ot v dordoefr—tederdr{ederfet—te—f i
L A
O Ay B A el L < Brdxlx e Ay XAy R Ay A O~
SNt gttt O~ St OO R e Oy i OUsE OND OO e OO~ MO O <t
e S G rann T G AN BTN s S AT S NS o

S | 1 ] ] 1 t 1

MMMONY MMOAOWOWVONOMNMMMWY WOWOAOOAOO M- 0O MMV 00 00 v~ & O VY e e—fr—i < O vl MO M= N el WOWO WO \D\D
WIWN =IO AUOIOIAINOJOUININININ—t AU ONIOU ST LN N OO O~ OO OO O O OO vrtrdvrdrdedvin 4
L Lo B — o e et et v o] o o e ] ] =] ]

4 %4x 2
23 Ay wf dp 2 L3 1 A = A U Apdygpdy wpArO  ApApdr 23 Hp 2 2 2y O~

OO Ax 1744u S OOM N Sttt OO e~ O w2 U OUND OO v OIS~ MP- MO O <P
OO =iy OUMNM MM —AMID it  MIMIMPNININING e=IN)CO w4 vt OO U CO M) O e v~ 1 OU QOO w—~ CUM MWD e WO ON et o—d
LI O R I | [ I N N R I T R B N D A | LI I I R T D R N D D RN B D D D D U D DR R D SR NN DN TN R DN D R NN NN DR N T | ]
MMM~ MO\OOOODODOMMNMY OO ODDOD OONINMNINED OO v < O IV e v v < O UMD = N < O AOOA\D WD
NN 40U OUOAIOUCNIONICIOU NN~ CUCUOICOUCU O] < LMD T OO O - OO N O O OO O OO vleivdedvtr—t et

Lo Lo B ] -t = vt ot o = = o = = ] = ] et

A A

<t Ay A Ay (o VESS S dxAx O Ay A= Lt d Ay Lt A OO

O —LO <t o oF < OOOM O X of <F <F ©F <F < O VD e 4 XE e 00 T v A OUSF OO0 O TE Wi WSOt

OO 0 O STt S S S AT A A B
t [} i 1 ] ] ) 1 (] [ ] ] ]

MMM MO WO WD O MMV ML & WO WD O AW WOADAD SO MM VI 0D 00 vV S O VY et vt v & O NN = =~ N O = OO0

AN~ AU QU AU < LN~ U CU O QU O A O OU < AN IV T OO O -~V O NN O O O O O O vt v vt vt o] v o

Lo o I | L L | P L L D e e e e L L e e e |

o A Sl W= L33
VIRASE it S b 5 oh - SN .. 17 Pt By DA SO M v Sl 1
= Q<O IR *dum Lingd I e Oy

' [ L N | I I N A I T R T O T A T R N S R T N R R S I T T R R
33349496666668333546666666833358812403111461557790466666
55511212222224555122222222455555566677999990000001111111
v o= i —h—t e e e et A et i

LA N R N B N A |

W bt A ds e

F.S
w
i
L
Py

= dE 2 0 3 X Apdpgear A Xp Ax A= OO

<

WHAONO S o o < o o OUsF RO A (st sb st F Gt F QAU O 3RO O CUONUSFOOEE OO0 MO
3@444443343«33.154.d:.s.u1...1.u7w.(.utw!.u3343717122382?_14.._121...“53523331469.l.l.
LI S N B S L A R D R R SN RN DUNNE SN N NN DR DN RN U NE DR AN DN DN NN R B B B

M M) xf ON 1 ONAOAD D WOAO D GO M NI ML QOO DO WO WD D CONINMINI LM 00 00 w4 C\J <f A5 ¥ e v v P A0 e LN [ P O O o OO OO O
55511212222224555122222222455555566“679%9%900000011.11111
v v i 4y ] ] ref o] v v v} = = = = ]

L 2

Lp A2 D Kp Ay Ax ey  xdxey oy e uw#m../w_ A 2= 2= P e Ay A £ XX OO
N ONVFOMLS IS LI HONOINNT TS UDND OO (U CUT OO IE PO AU O M O F
N T RO MIOMLD ) it IN DM DMV 4 QD 1~ 4 U QUM 0O QU — o UMD QUML) IR NG O N O 4 ot
1 t ) 1) ] 3 ] § 1 1) 1 ] t 1 ] ) 1 ] [} 1 1 1 1 1 ) [] t 1 1 1 3
%53%?..”3”6666660333226666666833358812483111460557790266666
TN AN AN N U U IS LN NI OO DO - N R R OO O G OO et et e e d b et

e e o —f ot = w—d v | { v o v =d ] —f

<
U x Ay )y A < Ax LR E Y] od 2 I =2y Ay B A2 A Ay 23 OO
27.% LOMOSSIITITOOND oot o of <t < < OUOUO — 0T O 1».......021
FOOLRNerde=tONOM~O M~ Oy

et et P p—_— —f e vt v e vt e f o r A At

lank® "]

— S

(ST =

Mmru %o

R

rr T




SEQ 0174

Monday 23-Dec 85 11:22 Page M-4

CZUDKO UDASOA/KDASO Q FORMATTER MACRO v05.03b

Cross reference table (CREF v05.03)

e 2= 2=
Ly KX O L OO0 L= 2AprLr LA S 35 IoVE T E Y 2 2
ﬁl%uwnaumadsw OO 8F 8 S OOOPT~ QAU OO U Ve LN O it NSO
CUrA vt —OU UM O - O O 37.1.91... .ﬂﬁmﬂun_«iwnwddqumucuﬂ#\..awd:uﬂud ,.n.v ../..A.u...u..)..:.% owN
[] I I T | '
A_vn.ua.uo_..m,m,Q.,m,Q.....t«wLonw IO MMM —~ P~ UMD~ O WO MMMNICD M
v ot e vt ot = YU OO VI —OY LOUMNNININIEHONINO QO O vt vt vdeded ) ~—dt alTalfale T N
et gl ol vl et ot b el e e —t— e Lo L B T T D —t
oL
B Vel e Ly A f=OOIELE o 2 o
D ot AN Py - SO T~DONUAR~ RO U O OLNS i o
NrIrd ROt d IR I IR TOPRUINUNGDDOT B onniy Qi
PR T D IR D T R R D B B B LI R | [ |
- M MMM O MMM MIMMMMIMNOMNO-LNON-OONO O MMM O M
ﬁnwwmmmmmaﬂae NN —CY IV RAIINININIEINO O O rdet iU =4 IO wIN
- o vt | et o e ] e dedi v v ot i ] -y
MW x gy oy uwuwuﬂ.#uw e Lx ##MWO### 2% 4 de e S L T+ 1Y 2E e
<t OO «4OJ O OIRNLN o) WNO —C 2 AU O NN O AN —OUIOO Otk W) G OOt aonO
O et ot e U O T 1D b vt QIO S —t 323468911321141521 St_u ANhOD Y w—ict
L] ] [} ] ] L} (] ] t 1] ] [} ] ] 1 ] ] ) 1 L L ¥ 1 L[] 1 1) [} ] [] ] 1
ﬁ.vv.,owm..ﬁ.,Q.,nrQ.,Q:....LuLuXv MINIOININD OMMMMMMOMMIONION-FT OO O MMM O 2 lap)
ot v vt bt el ] S O OY OIS NN O N MILNNNUIMNINIUNMNO O O ededrd edet ] vt} NN O LN
PR D D P s e P P I Lan L | —f e e v =] el ] i —i ——{
o e
OO2» 2p Lty Y, A AdrdeoOOdE 2= 0N #»
et OO Oy 2 HNO O NS OUNMINONIST IR O =00t MWD T OOt a0
QU o= e~ U UM O wed LN T 26121..‘ Jgn%zwn.wrn.vowﬁa.ﬂdn%zw.ﬂdﬁnm?_u%.ﬂ R.Jl_u J._A.vo.;......ﬁ“._ —ict
[ L} [3 t ] L ] 1 [} 1 ] 1 i ] ] t ] ]
—OUMI) MMM OMIMIMMMIMIMMI—ADOT OONNO O MMM QIO M
mmwwmmwwmz&ea SSSNR 35555555559munuunm HH SSSMU..H It
et et ot et i = e o e e et
e e A A
SN A T ¢ SOoa4 B U U L eord Mo I dErth oM eIt o
-— LrN<t ol = OOt A <o 1O i ~— Sl O
3%n1&%n46m¢150n AND R D 123468911841..01:.423..15351 AU e O et
R I D D R R B S [ I R R B | | I T TR R R R N N I | | I D B | | I B } | JN R R T D N BN T |
&&&9999990233 MMM MM MM MO I s LN OO TN O LMD O MMM MM
llllllla;ummﬂm Sssmmu 25555555569muunﬂﬂmmnﬂ SSSSHRHSS
i o= = o= o vt |
pidy d  Swedeay uwmwar## #.m.\.r.lwur 2|
A 2 = S 2
9%11282554## < OOt S AU CUCUMILN S U0 D R ot w4\ MICH COOM AU O
OO e~ CUOUM < O vt < ON 26911.« 4434%4&.14&4&3544«1{3454 44&;1....1.....614
] L] ] ] 1 ] ] L] 1 ] ] ] 1 ] ] ] t 1 ] ] 1 1
ValVol o¥o Yo Yo Vo Vo Yo TPl ol ol MMM Od ot MNP DD NI O —LOIOND WD SO LMD 0O MM MMM ORI
11111111...1..?:222 Sssmmm_. 25555555569mﬂnunumn1¢uu SSSSMU._;H..SS
= od et e e ) —t—ivy
e e Ap R 2 L=y
o V-1 17 2= eI OIS 2L A X e Oy AOLEApt: kM drdrdroOhipde I
M | OUEO CULNLN < LN O QM NI OO AUNUMMO AW OAENISTOOET M Ot N i< O 00 A= 00
AU AANIIM S OOMF < QU N 400 J.J;Jun.wfwowﬂ_,qului_uiuiujunm.EJD.Emv?wan_ 448121133
] t [} ] ' L ] ] ] t ] [} ] ] 1 ¥ ] ] ] ) [] 1 [} t ] ] 1 ]
OODOPINANITNNRNAAMN MININMMNON M NI NN O I N A0 v VD AUNOAD CO N A LM O MIMIMNINMNOM — O
=tatatataiatatsie il Tt LA b ANINRIAINININASSIONaAnNTD Dnningae™n
Mmmn..r 2 Xx o XL uwaruwﬁ### nw%#uwuw ™~ QN
MIKE v &5 0O OUMILN T AE 3 2 TN O O M O OO OUNIAr A A0 O NN AN [N WO N OO ©
RGO AR Ry g Tt IR N T QIrirIOI ) i eI or
[} | ] ] 1 ] ] L ] ]
OO O NNANNRN =AM MMM S MIMIMIMIMIMININI O N WO WO D CALMNMOWD MMNMIMIOM—AON
el o e e e e o = O OU U O LU — QUL LOILN OV O wd v e e—f et e O\ e 4 ILNLAILN ~ UMD
o o] wd =i o] | v ] v ] = = L] v v ] e =t ] e e —{ vty
%Umlw A A L uwuwuuuwuw# L e Rpdr g OA:RE mm. e Ly #mw ###%uw Ax dp
Mt —~AMOUMUIN 2 OUAD < O\t i OVDONUONr IO ININID INMLE NSO OON—IOB OOt
22194..133682383314812 e ArANI O O v Ol LV (0D = D N i AL OO vt i VD v i )
[ R B | | I T R D D R DR D DR BN NN N B | LI IR I D NN TN NN DN AT RN DNRNE N NNNEE NENEN DENNN SN SNNE BN BN AR | t f t v 1 o 2 1
OO ROP NN AN A MNMMMN O COMIMMININININHICO —IMI OO D QOO LNI- WO MMM AV
vt v e e ] ed 4 Y OU OSSN LI LN ) QUL HALOLIINIONA IO ON O wrf ot e e wed e d OV O wf QULALNLN AT QUL
= e o = ] v o ] ] = =] = ] = —{ -4 e e—f et e =i f i
Ay L H] £
N b T 3 a0 2 A i Xy <t e Ax  oF) < Vel <t
Mt = Xm QI MWD Wy OO Ot OOOOOONEIO NS OAELNIMIE—ILN O VON—HO OOt
1 ] 13 1] 1 1 ] ] ] ] ] 1 ] [} L] ]
WO OO A MIMLATMINING NI 00 CONINI NI NI SO V) —1 O \D SO CH N~ \D MMM A VD
o A A e e e OO OO QU LD LN — QNI AN O wdvd emd e AU O QHNANLN U CULN
o nan D Do L T RN P e i pir R R — ot e =t ] ] ] = ] —4—t
A L1 Lhe Xy o 2y Ay
ot OMRMIIAN hiribid i OODBOP A i BT HANOn  Geaaoneos
el ploleilgl~J
QQJ@QQQJJ%Q%JJJJJ@%J 11...4_3:._..7.911...1_..21311884129 V) CO wmd w1 OO = =N}
] LI SR T 2 | LI R AN SRR RN B ] t« 1 [N N D B D R T B |
B e P NN T RISyt AP AR SSOERTZARE SRRRIIRINA
Ay R Ay AR
U L £x 45 <t LW e OO LELELELeOn ot a1V
POSE edrd e IONOUININ A Xt OOy OWVORDOFRNOAHIENO~OO  ZNCIOWN SO AT OO
41“/..444144_34.4?..44@444444 11235-4.811...8112118&4129 V) 0D et e~ OO = i V)
] 1 [} ] ] ] ] ] ] ] t ] ) 1 ] ] ] ] ] ] 1 [} ] ¥ [] ] [} 1
WO OO NRNRNANN N AT NI COMMIMIMIMIMIMINILAIN) IO O O NN CUNMND ol ol op g Ro e ol ol )]
el vt e vl o v el e et O OUOU OO CULA AU QUL LI € vt rd vt v ef wmd -t —t e ON OULN
e Lo Do P PRSI S PR el Ror il i SO —i il mu..llllllm_ll 25551..19
m,..s dxdy  Apdyay #nwuw%% A=A #uw%?. = & u....mru.;.v e et uw#uwmm e 3 g2 oAx
o oot e Y ON CULWN A O At 4 B o O < LD OO O M [~ O v~ 2= U O = O O CUZE ) QUOUIY) T I «F U~ O %3 F CUOWD

2..1.1‘.11..5.:.134A.uJ:.".:I..444%44%4634%44357..81173131115312988137198122
OB DD G105 tror < o OO DI DI AU DL Oh O AU b o UGh05
Tttt e A et e e U O O O e~ U O U ORA LA WAL NN e O G v o e e e OUA v U CU CULALA e O CULD

halateinialal ol ol o Lo L P e o —drdrdvd et vt —f ot
L+ 3 \
2
D Dt oo 2 L=AEOQOUCURE 2t Axtx  Ax O
MY O™ e U D CULN A X 2> 2y <t DAty < T O DD = C U CONI O LA © A& YOOI SOU~O S OUOW

O I T O IO Bt i) O - UGN (U O L0 80 i i+ O\ i)~ T )+ (U G000 IO~ 4T 6O+ U
1D\0 BTN N N+ MI T <F DML LD O NMINIMINI N MINI NN 00 (U 1D e A R D OO AOMIMIN YT ON)
T et et e O QIO S UL U e CUCU UL A L LA LA 6 ot et o e L o A LA LA S A

i D Lo Do o B T T P P P Bl i N L T ] et rdordedetoed od i
e wr—a.o- —o Zx
=it OO mnu X _ o =
= ZIXIZZ o oo a>D
(T 18 ] OX T o TYo ao
- VY W - > W V> > V>
T > wp mp up my r I©Irx rx




SEQ 0175

RO V05.03b Monday 23-Dec 85 11:22 Page M-5

"~
-

CZUDKO UDASOA/KDAS(O-Q FORMATTER MA
Cross reference table (CREF 05.03)

2y o> ] 2 Y
L Ly < “# 2 £ A L fpdrgr ZAr2EWep O ] LLNWO Ao R A oD
O O~ (U OWIte NCONO G OCUIHOAOOORNTIOUIMM QUG OEE O —ACKRDAICOOD O B NN~
| N I B | T |
MO AP O AP AD TN MMMAID MMM O~ OWONCO MO~ OD MMM IGOIC —N~ OO0
IOt POt AR A NGO« NUVHININS~-N O edrderirdie—t WMINOO it WVINNUINMO~-ON O O vttt
—t et — v e —ed —f— lalalalalal o bty ol el e e =
& X X #A' <t Xx (Ve Sededrdrir2> o A R L= o )
o S r—rd U oo OSUNANCONT OUCUN AU 1Nt LN AU OO £ O 2 VN o
Pl TR SEGSE QRgTie TETGSNMINTISG® BAINNOG  Fo I e
e o R '

oo MM NOJOO MMM OMSE OO MMM WO  MPNINOD 4O vt [~ OO O
RAT FSX Sro2LN INMNO A NN N O et edrd  DINS O vt LNNLNLAD P OO & vt ettt
o=t —fodq ot o ol =} —l— Lalalalal el g ey v v v =t
< 2y % Ry 22y . 1 Ty
O L» x £ K L3O < xR OXx AxAxO A e Onded: SEEpeSerAedktederrO A A L LR
YO SO ONWOOOWIN KR OWO—INIO Wedve-diOUONUDOS-MOTOU) MO OUMION I OO OISR~ O'WNMICU
A e RN e ey TG WU QI e oD QR AN QIO U

L ' '
W4t OOt OV VI AN~ O vtrdrmir—ie—{ LN O eI N O~ NO O vt et
-t -—t ol = = — Ll bl bl —{ et i =t v v ot i i
d
o 2 2% O o Ok oo T L O 4 PPN
OO <O« "NWOOOWN OOHANICO Wit QOO M-MIOTrOwY NI P erdrdedst O MO0
FoT ST CHRSOq TGS BECiqeininlins  Beeiois et i i N
(K oo I R
— [« aX ] MMMMM MMNYCO O =i~ \OPOOO MIUNIMOAODIOIN MMM D =D v~ P~ OO D~
-— -l L e L B | -y ] o ] v | i — e r—foi e e e e
<> 2 i ty < . 4 2 2>
sZus p28..  3undensel, snelles o seswssed . sussentd
BOLeMNIRT N8RS < O =M v DO S U a_u-r_nﬂv:uf.oqﬂrn.v?.uﬂ.qu.n_a.oqx.d%.ﬂ3ﬁ.v2q1
A RN N
-l e OO MIMIMNITOOIMINIMN) O i~ O OO MILNOUNO~MININ) O 00 =4O M- OO \WO\D
—{e{ — —f et —{ oy et ] ] i —{ e—f ] = e o ) ] =t
I A
O ty 40 O O 2= O\O A OUs A A OV R O 2 M
M IOINIO e OO OON < QU N OJOU~ O vt OO «ilN OOIONIONSFUNIN-OXx NN
O ) Y R T T
-t A OO 4 MMIMMNOOCUIMMM OMNM)IAT~- OWOONON MMODLNIOONMIMNII—0D —O M~ OO O

vy i —d—{ = = = = v e ] g = —f v ] —f

-—
L+ £+ B A g L33 X L I3E
O 3 ORI W  ZedeOUde Ol o ety L Bpad A\ Oty e B et OO
31042%0 DO O LN S RECOM~HOFTONO O OULELNS 4N T erdiZdrdeEMEMOUNIO AIZENIONAINOhet o
-y
1
O
-—
—

1 r ] 1 1 i ] ] ] t 1 ] 1 F 1 ] t ] ] L] ] ] ] ] ] 1 ] ] ] 1 ] L] 1 i ] ] ]
MNMINO it Qe OO WOMMMINOMMM O A|—IO<F OO MM —I\WOWOWOMMNILINO T 1O OOV
I —OJONT (Taleplenl ol ol AN~ OUINNINIUINMO O O ededeie-ivrd  LNUMNOD Q i+ NININUMNMO O N O O wdw=f vad vt

—l | ] 4t —4 -] = v v = —f ] frf iy e o el e = =

L d Ay 2
(V] 4D 2k WO3F O [9F) (9 ¥} (=} Ak o3 A A e L) Ax (9. A Ly OO0
MeAOQO T DO OO O—IN < OMAOTONOIxrered NS M OedeiONM UV O L OUAECU—IOU-ON e o
OIS e S AT AR T o B R S G R A B e,

1 t [ | 1 ] ¥ ] ] ] | B ]
MIMIINCO e ivO O OO WOMMMIENAONMMMLN el OO MMM OOONMMMUNO SF O WO OWOOW0
INN—CAUN N NN etrted —MINALNLNI AN O N O vdvdeivivrt  NIIND O et el e=ilAINNUMO O N O O ed et v+

|y -— Lan Lo o | -— ey L L P L T T | e e w—f = v et e —f

2x 4= 2= ok L A=Ay

x0Q WO 2 AeIdedr 3300 A A Ak Ax fpOdrdr LpOLELE OApLpApE 4= 2 2= OV
NOLELIENIONO AFTOM~—OYr OOTRNOARIETO 40U MT iU WDzt N OOIED OO

Mot erleted et U~ 11%7133269881359223 M =) CU OO OO OV ) A U wM LN 10U
| I Y D B R | [ R I A D D | | | | I R R DR R BN R R D D D D D B B | LI UL T N Y R DO I DR I I D BN NN S R B | LI |

MMOINOrtrid O~ T\ OPNMMMLUNOM MM —~—ILN—IO\O O  {(DINMOIO T ONMMMLUND < NI OO O
NN~ Net NN OQ ey —SOUUN NN —OUNITNINNO N QO edededried  LNDINMO O v —iItNNIIIUINOT~O O QO vrd vl emi

—{— -y —rfrdet i —do—y e ] = v v ettty — o |

ox X/ =

a g O A= ApAe N o o e Ot LAl d ] A OWN
nO OO —AFOMN~—C OO g OO N OMM-HOU OO AEAEMIOTON Ottt It~ O«t

TIRRTInIS QIS SRt QIBON, s KON | 1IN RIS - I IRL iy
1 LI ] L1

MMNOD =IO OO M (OO MMMILNO MMIMILN e OO MM D =IO MM MLNO M NMIOID OO

N —INO v N RNO =iy —ACINLIN —ANILIHNTNINMO N O ettt NNO N v md e LALINILNILANO - N OO O o b i

—t ey L ] o e wfwd w—d ey o ] e et et iy e e i
o o£ X A= L i X A
e oy O At 4 AR de Aot Ap A Oldedyr AeSpNAedr IH0U AxdRNAe A=A dr B O
QA et0OD AT O —vidE LN OO Rk %k O OM OIOIST =M OORECODNMIMOOMOCIDACORF v—ir~-Mr~O <t
it ] LI TR S 3 [ S D R D R D I R | I N N R TR DT NN R BN SR B | | | [ I |
MMAUNOV O  Ordemi~~-OONY \OWOMMMOAIMMMMNMOMN OOOWIOT MM st OONMNINMNMOMMIOLIONOWOW
DN e~ tNA e NN O i UL A= AN O M~ O eded et et IO O A LN LI O =N O O v vt
-l i -—4 et oy iy ol | ey L Do Do | —frfrd iy

N i

ax 2 A 2> 2 < o 2 N drtrdrde e LE oux = DO

~ A0 M= L) v < OO~ | o OO~ COMAUNT —AF~PMAR < EOCUDOM MU OM YD v MOt

PrAAUTIIOITTIGTT | QBN TR IRIRIGISRITIR | ISR S RIS S
] ) 1 1 1 L] ] ] ] 1 1 ] 1] 1 i 1] t [} ] ] ] ]

MM OO AN O v v~ CONN) DO M MM UMMM OM O OO MM« MM NN DM MNDIN O OD

PUAAAN PO AR P S O AN A DIe S A R BRSETRRRMNRRBRRBCRASYSS

-t —r—t edede—{ed —tei et vt ] v ] —te—ir{ —Arferf i

pid bid 2w A= L 3

23 D A 2 dedrgE = A=OLE AL oO L 2POEE A AEAEAEAE A OAEIHATAE0 G AFAELELE  ABO

O O K3 O M~ LN O v~ 2= 2 &F MO VO OUO O BEAD &L O+ C v O M) eI F O NI OO M F OO F T O D A OOM L LN

..m..........z.fq.4#14444@443%&;4«1611414813223621282931312148123123319..1
1 [} ] [] [} 1 [} ] L] ] ] 1 ] 1 ] ) [] 1 ] ] ] 1 1 ) t [ ] ] 1 ] 1 ] 1 1 t ]

MM ON 0O w41 OV OO w4 v~ 00 T MIN OO NINIMI MY AN NI V) CO VI O MDD DD A N MM 00 v TN O TR M VNI IV 00 CUND & A P < OO

INNG NN O NN O © v AU QUL © —HAU NN © O vl e et AL T © A AL WAONLIND - N O O ot ot

—tei —edetvd —ted = e i vy dedetvd—t

T (o) <0 2 Apdpdpds ## 2p 2y 2y mﬁ
M > = dr 2 4= O <«

NO M IO LN 0O~ MOV NICD  OLRADS  MIOM—AM L OO MO O DA IO N OON NI

1 L L L D R T e T R D T R T B R B I N T B |
33398179811’!84336633IJ397U331u8367668993381769333382345?466
55m15901599011271255501555557901111155590115555567900111

-4 —{rd v et -—y iy frdedv—fr—iei i —te—dr—f ot

-t —t
— . o &a— 8 = =
= > L ozl = —l (2 2]
a a ax xoaouw [T [a— —
- - . W - - -
r = I XxTx xr b ) b g




SEG 0176

Lh

CZUOKO UDASOA/KDAS0-Q FORMATTER MACRO VO05.03b Monday 23-Dec 85 11:22 Page M-6

Cross reference table (CREF V05.03)

< On gy tx ~~ i~

—hONMIOULN KD aOM oo I~
ﬂw.,w %885%2245 A.u..ua.u A.v.q. ....5_._ ..1 ;.v
[] [} 1 ] 1 L} L 1 [} []
—tr QU ODOPNM MO MO — M -t
—f el v v ] et e -—4 -t -
O Xx < o
uas oam 2 oM OYLM XX <MD M (Tal- V! o
WD RIS S AN Wy o T
1 [ ] L] 1 [] L] []
OO MM MM o © o
—td et o el —t -4
3
lebyS 17525 2y 8“1 ooﬂ.m. ~o M oy
X
2:‘4.. UMM OIOISE <N q......‘.lw :.41... J....... J. 9_:.1
L} 1 t ] [ ] L ] t L] [ ] (] 1 [ ]
N OOV MMt MM S0 O M
it UTNORP OO et 0JOY e 1NN RO O Ot
L L] vt = = = = | - -y -]
& 2 —t —t
QI O Or=Z=OUN%E TalaV . s IR TaTaV} B oW
ot OO —OUSE MM :.JJ.Z_U :_..1.... ...w.«. J. ..n...“..
[} ] ] [} L} [} 1 [ ] ] [ ] ]
MOUIL TR MMM M O<r < N
mw %6%00. 4 AU tN— 1N WO O 0|
i —t et e et ] i — —
Ly Ly R dtx r~ r~
OM i \OrZreity 2> D o Moo
UMY AUOUM MM e~ MM O 4.12 44. 7....)... 7.. 41......
t ] 1 ] ] [] ] ] [ ¥ ] [} t ¥ ]
NN OMIOUNIAT MM MMM NN r~N 0O
et NON OO it O\ICY LN 4 LN oo o OO w—i
—f ot el o el emd e et -—t - -—t
g L  d=gx Lap ] ~
OM  AE—AONON  —CURE Medstr M QJ o (2]
QY FEQIRDRORD AR QI T I T e v A
[ I | [ I ) E I |
Y INMOLNP-<TAONMN MMM MM O O O ~r~-
et LNNON- OO iU INed LAY ot S M~ 0O
—f el ] et e et —t -t - -y
L Xp oA o
— OO~ 4% (o 1=} NSO - e} <t
- = OUMM N AN U O Mt M ~at — <t ot
[N SR TR R R N B N R DR R R ) | I B LI R | L I I | [ |
AN LN OUNP—<T ONMIMIN MMt MO O e O O«
e LNO~ OO OICICY IO NI — 0O N~ OO
—to—d ] et ) —t —i —f
A%
— 0y VelaV et L pl T T [aVE+ 210 (Tgi¥e] N o O M -—i
o A A P B o iR o T
O NI A MMIM MMM NN WO D ne
et NOMN O D et OJOUCY (TalTal. I Vo 1T T ~o ™~ 0O
—td it e o ef et el -t — i
A
X (Pt
4 N WU MM o A —d O\l -\ r~in —\O
ooJ_ =M AT 00O Mg MM M N (A VARRY ) vt
1 | 0N R S R R R D DR B SR | I R D R A | | TR § | I |
RN NOUO A= \O MMM MM NN (Tals N o Tals
e MO~ OO AN IO LItN ~n ~ ~on
e B e [ Lo L —f
g 2 LN=E
G AODON U sroOR=Ix MMM M~ o Lo VIR s} Oy — D
YN GGG O i G A Sl R
1 1) § 1 ] ]
O F-OUD AL O N NI MMM MM O e ]
et OIWOWOO O e U —IINt~ N o OO qzm m’b% ww R
— et o o b ] e et et —i —
uuum..w e LoV s Y] oA ] 3 >
< o0 = OMI<Fed M e -—
J_nc.o.,_(.v«/.._:...q...:.iq:.mﬂ..._..!nw D.._P_Md. 2“ oJ Mm 'a V] Hﬁ% w mw%oo
t ] ] ) [] 1 1 1 1 1 1 1] ] t ] ]
OO RN~ U0 w1\ D IO N VIV MMM~ MO b OV~ WO O~ O oM
vt ONOD O O e e U CI N~ Y~
—t—— ot At et e bt o -t oo~ woed o Aoy
1“4 “2%2““8?? 2
TAONAUINO i Lz loa)
Q«v_amﬁ,ﬂ/..nqhqm.....ﬂu«%qm.mf%n.w eSO T O - QU a oZh & ~auo
] 1 [} L] ¥ ] [} i (] t ] ] ] 1 1
QNN T~ et OO OO —MIMN MMM OONIMISE~ O O~ «<F AON) ~
HHHEG.ONNHHHHP:& SN IO - Lo ™~ 59..,m <o Qmu.ﬂw
i —t —d _— - e —te—i
DO UG & =
CIOMNID O M QOUMNOO—IND W —0 O N OO O OmM
TSRRARTREN- IR B SIS0 o S8 28 8 99R SL9R.
DVDATNOHDOOVOOWORMIMN O OMMONMIMMIMNMY O OM <M Oh 69.._6 L...n_vlo..:«.u
HAAOUNO VOO AU« ~UI— NI o NN e o et QU 0\
ety drdvdrdredodrdrdord i - — — i 41..1...
9“344#9# T K X o ArxLE o 3= w4 Apy 2 3 N #Hw
—HhOMIMIN 2 OO OO —OU =M~ <t CUN SO <F 2 OUst CUEOADIN U= N ot 2 O D)

IR AU QB AU AT, I iR 4D - QM N e e e (U, Cuicy
OANP O OIN OO PN OMMIUN S M M UM LILNILNMO M CUN .....o.k.k..... N AU OO TOND O
111266001111221174445514554442491“1999%“%%%%%&%3

—l—{—t L o o Lo Do R Y S i SN —t - 4 ——t —f—t
o] x> . i mu. >
w i~
x Lo . — = —b——— woarus W —
S XNmm —r— o > = ZZZZTIT o> oo
» Lo aZze Z zZzzoo o aoaces wumsZes
b= TrryrXooaa o aoaaa a a0l U<




