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1.0 GENERAL INFORMATION

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

1.1 PROGRAM ABSTRACT

This progrem will formet eny disk drive connected to & UDASOA or KDASO-Q disk
controller. At the time of this -ritinm there are three such drives in
existence -- the RAG0, RASO end RASL. chenges to this progrem will

be needed to format new disk drives ss they become availsble.

There sre three ways to format @ disk with this progrem:

1. Reformat - Formet the disk with the bed sector information thet wes
written onto the disk at the fectsry. This is the normel wey to
format @ disk.

2. Reconstruct - Formet the disk without uig.m bed sector
informetion. This should bed sector informetion
resd ﬂ-g- the

' 4
|
b
|

T™hi
for use by menufecturing. No files ere provided, nor eny method of
obtaining the files, st this ti

The format ion is performed by @ Dizutic Utilities and
disk con

hootongng .d-ivo-v;p-r“ Mu‘:&:&d’ - 8
program print error -.u. & progrem is slso
commonly celled @ 'diwmim" (DM) progrem.

This program cen only formet in one mode ot @ time. In RESTORE mode,
only one disk mey be sslected in the herdwere guestions or en
messege will result and the progrem will stop.

In REFORMAT end RECONSTRUCT modes. eny nusber of disk drives may be
selected. A controller cen only formet one disk st & time, so esch
disk on 8 controller era connected to different controllers, ell
controllers will be run sisultanecusly. For exemple, lets sssume three
units ere selected for formetting in the herdwere questions, units 1
and 2 ere connected to one controller and unit 3 is connected to o
different controller. This om will sutomaticelly start formet
operstions on units 1 and 3. unit 1 Pinishes (or errors), unit 2
will be sterted. After unite 2 and 3 ere finished, the program stops.

SEQ 0003
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This progrem will stop efter each pess (sll units formatted once).
There is no need to specify 8 PASS smitch on the commend line to the
Diegnostic Runtime Services (eg. START/PASS:1).

Special provisions have been made to allow this progrem to run under
en APT gystem in menufecturing. This system does not ellow questions
to be ssked of an operator. Such 8 condition also exists under XXDP.
when the UAM fleg is set. In this condition, only reformat mode cen be
selected. Select: RECONSTRUCT or RESTORE will result in an error,
Also, @ dete of 1- -70 will be written on the disk.

1.2 SYSTEM REQUIREMENTS

This progrem wes designed using the POP-11 Disgnostic Runtime Services

revision C. Run time environments sre determined by the Runtime

&wiqoﬁm“'ummimofm&rvim
]

ion will reguire the following:

-
~”
| J
f=

XXDP+ loed medie containi thm-
- oM .

A system clock - either type L or P - will be used to time
the DUP progrem end report runtime, if available. If no system clock
is aveilasble, this program cawnot detect s hung DUP progrem.

2.0 OPERATING INSTRUCTIONS

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

This section contains & brief description of the Runtime Services. For
detailed informetion, refer to the XXDP: User's Menusl (CHQUS).

2.1 COMMANDS

There are eleven legel commends for the Disgnostic Runtime Services
(Supervisor). This section lists the commands and gives & very brief
description of them. The XXDP: User's Menual hes more deteails.

COMMAND EFFECT
START Start the diegnostic from an initial stete
RESTART Stert the disgnostic without initislizi

CONTINUE Continue st test that was interrupted (:'tor tC)

e B — U T — e ——— . — . — . ot~

SEQ 0004
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SEQ 0005

PROCEED Continue f~om an error halt

EXIT Return to XXDP. Monitor (XXDP. OPERATION ONLY!)

ADD Activete @ unit for testing (all units are
considered to be ective at stert yime

DROP Deactivete @ unit

PRINT Print statisticel information (see section 4.0)

DISPLAY Type @ list of all device information

FLAGS T{n the state of all flags (see section 2.3)

ZFLAGS Cleer all flages (see section 2.3)

A commend cen be recognized by the first three cherecters. 5o you
may, for exsmple, type "STA" instesd of "START".

2.2 SWITCHES

/TESTS:LIST Execute only those tests epecified in

/PASS : DDDDD Execute 0DDOD (DDDODD
/FLAGS :FLGS Set epecified flags. Flags are described

/EOP : DDDDD

BOBED psomas <ty SCB0OHD 111t il
ZUNITS:LIST TEST/ on { those unit ified
its 0,5,10,11,12 (unit mmbers = 0-63).
Exemple of switch usege:

START/TESTS:1-5/PASS: 1000/E0P: 100
The effect of this commend will be: 1) tests 1 through 5 will be
executed, 2) sll units will tested 1000 times and 3) the end of pess
messeges will be printed efter esch 100 pesses only. A switch cen be
ized by the first three cherscters. You may, for example., type

“/TES:1-5" instesd of “/TESTS:1-5".

Below is o teble that specifies which switcnhes cen be used by each
commend .
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SEQ 0006

TESTS PASS FLAGS EOP UNITS

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

START X X X X X

RESTART X X X % X

CONTINUE X X X

PROCEED X

DROP X

ADD X

PRINT

DISPLAY X

FLAGS

ZFLAGS

EXIT

2.3 FLAGS

Flags sre used to set up certain ionsl peremesters such es
looping on error. All flage are ¢ at stertup end remein clesred
until explicitly set using the flags ewitch. Flags ere also clesred
after a START or RESTART commend unless set using the flag switch.
The ZFLAGS commend aleo be used to cleer all flege. ith the

exception of the START, RESTART and ZFLAGS commands, no commends
affect the state of the flags; they remein set or clesred ss
specified by the lest flag switch.

FLAG EFFECT

HOE Halt on error - control is returned to
runtise services commend mode

LOE Loop on error

IERs Inhibit ell error reports

IBE» Inhibit sll error rmo except
first level (first 1 contains
error type, nusber, PC, test and unit)

IXEs Inhibit extended error reports (those
called by PRINTX mecro’s)

PRI Direct messages to line printer

PNT Print test nusber as test executes

BOE "BELL” on error

UAM Unsttended mode (no manusl intervention)

IDV ll-u\ibit rorn dropping of units

:

ribed in section 3.1

5
;
lz
S
: §

See the XXDP+ User's Menusl for more deteils on flags. You may
specify more then one fleg with the FLAG switch. For example, to
ceuse the program to loop on error, inhibit error reports and type a
“8ELL" on error, you may use the following string:

/FLAGS:LOE: IER:BOE
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2.4 HARDWARE QUESTIONS

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

| When the formetter is STARTed, the Runtime Services will prompt the

, user for hardwere information by typing “CHANGE WW (L) 7" . When you

| answer this question with @ "Y", the Runtime Services will ask for the

nusber of units (in decimal). You will then be asked the following

questions for each unit. When you answer this question with an "N”,
s

CSR ADDRESS (0) 172150 ?

Answer with the address of the IP register of the controller es
mewuitﬁmmt turned of f
{"ﬁgﬁ)-‘ even 16-bit address in the renge of 160000 to

VECTOR (0) 154 ?

Answer with the interrupt vector address of the cont
vector address in the range of 4 to 774 mey be specified. The
controller does not have & vector "herd wired” to it
vector not being used by this program and XXDP. may

DRIVE NUMBER (D) O ?
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SEQ 0008

2.5 SOFTWARE QUESTIONS

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

| After you have answered the hardware questions or after » RESTART or
i CONTINJE commend, the Runtime Services will esk for softwere
peremeters. You will be prompted by “CHANGE SW (L) 72" If you wish to

sny perameters, enswer by typing "Y". The software questions
end defeult values sre described in the next paragrephs. You mey
change the defsult values with the SETUP utility.

REFORMAT USING EXISTING BAD SECTOR INFORMATION (L) Y ?

If this question is enswered "YES", then the user wents the
REFORMAT mode format operstion. REFORMAT mode will use the
bed sector information that is alresdy on the disk. Any
other mode will dest this information. If this question
is enswered "MD", the following will be esked 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) v ?

This is asked to verify that the user does sent to destroy
the bed sector inf ion on the disk and run snother
format mode. If this is enswered "YES”, then the user wents
the REFORMAT mode formet operation and uee the uiotint

bed block information. If agein snewered "NO“, the following
question will be asked.

RECONSTRUCT BAD SECTOR INFORMATION (L) Y ?

A "YES” enswer will ceuse @ reconstruct mode formet
operation. If enswered "NO”, the following will be asked
to verify the user reslly wents 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
end this mode is not recommended. The format will begin

only on @ "YES” enswer. Otherwise the following messege

will be printed and the program will sbort.

YOU CANNOT PROCEED WITHOUT SUCH A FILE.
RESTART PROGRAM AND SELECT TO REFORMAT OR RECONSTRUCT DISK.
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.‘ When the am sterts 8 warning messege is printed to warn of improper
! use of this formatter.
WARNING

ﬂg'lIS FORMATTER PROGRAM SHOULD NOT BE USED AS A DIAGNOSTIC
TOOL. RUN THIS PROGRAM ONLY AS INSTRUCTED IN THE DISK
DRIVE'S SERVICE MANUAL .

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

You must snswer “YES” or the program will abort immedistely. This
family of disk drives uses & powerful bed block revectoring mechaniem to
replace blocks that fall on defective aress of the diek ia. As o
disk is used end defective blocks sre detected, DEC operating systems
replace the blocks with other blocks on the disk (reserved for this
purpose end otherwise inaccesssble) so that the disk emt-ntll ApDears
to have its full storage capecity of error free disk blocks. Formetting
e disk of this type this history informetion and is absolutely
not recommended except in ceses specifically described in the disk
drive's service menual. These disks sre fully formetted when shipped
from the factory, therefore there is no resson to run this formetter
program at installation.

Upon answering "YES” to the above question, the dete will be ssked
for in the format used by the XXDP. system.

ENTER DATE AS DD-MMM-YY (A) 1-JAN-T70 ?

The defeult is provided so the user need not y
The dete question will normelly only be ssked one ti
improper enewer is typed, 'DO(ITE*I“ is pr
question is asked egain. A two or four digit

yped. A four digit yesr must be 1900 or (eg.
4-APR-1982). If only two digits ere typed, the year is
determined ss follows:

1. If the nusber typed is 70 or greater, @& 19 is fixed.
Eg.. 1-JAN-T0 translates to yesr 1970 end 25-DEC-99
trenslates to yeur 1999.

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

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

S%R'SN_.’ NUMBER FOR UNIT xx CONTROLLER AT xxxxxx DRIVE xxx

-

A decimal number in the nng. of 0 to 18446744073709551615
must be entered (no default).
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I1f RESTORE mode is selected, the following question will be esked.

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

If the file nemed does not exist on the system losd device,
the program will sbort back to the XXDP: prompt after printing

an error message.

2.7 EXTENDED P-TABLE DIALOGUE

When you snswer the hardware questions, you ere building entries in o
table thet describes the devices under test. The simplest to
build this teble is to snswer all questions for each unit to

tested. If have @ multiplexed device such as & mass storage
controller mith several drives or & comwunication device with several
lines, this becomes tedious since most of the answers ere repetitious.

To illustrate a more efficient method, suppose you are testing o
fictional device, the XY1l. Suppoese this device consists of a control
module with eight units (sub-devices) atteched to it. These units are
descr ibed octal numbers O 7. There is one hardwere
paraseter cen vary among units called the Q-fector. This
Q-fector mey be O or 1. Below is & simple way to build a table for
one XY11l with eight units.

@ UNITS (D) ? 8<CR>

UNIT 1

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE @ (0) ? O0<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>
Q@-FACTOR (0) 0 ? <CR>

UNIT 4

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

UNIT 5

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

SEG 0010
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UNIT 6

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE @ (0) ? S<CR»>
Q-FACTOR (0) 0 ? <CR>

UNIT 7

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE ¢ (0) ? 6<CR>
Q-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 defsult value for the Q-factor changes when 8
noq;d,fmlt response is given. Be careful when specifying multiple
mits!

As you can see from the sbove example, the hardwere parameters do not
v::g gig:iﬁcantly from unit o unit. The procedure shown is not very
efficient.

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

@ UNITS (D) ? 8<CR>

UNIT 1

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

UNIT 3

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE @ (0) ? 2-5¢<CR>
Q-FACTOR (0) 0 ? O<CR>

UNIT 7

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE @ (0) ? 6,7CR>
Q-FACTOR (0) 0 ? 1<CR>

, the runtime services will build
formation given in sny one pass
s ., two entries ere built since
- specified. The Services sssume
the CSR address is 160000 for both since it wes specified only
In the second pess, four entries were built. This is because
i re specified. The “-" construct tells the Runtime
the data from the first number to the second.
sub-devices 2, 3, 4 and S were epecified. (I the
sub-devices were specified by addresses, the increment would be by 2
en even boundery.) T
tors for the four entries are sssumed to be 160000 and 0
respectively since they were only specified once. The last two units
are specified in the third pess.

83
g8
'
:
i
.
$

11
:
:
3
s
3
i
¢

$338

§§,‘g
83
§
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5§
g
s
(1]
i

-
2

SEQ 0011
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: Th: whole process could have been accomplished in one pass as shown
.‘ below.

' o UNITS (D} ? 8¢<CR>

CSR ADORESS (0) ? 160000<CR>
SUB-DEVICE @ (0) 7 0-7<CR>
Q-F‘CTQ (0) 0 7 °oloooool1|1<m)

As you can see from this example, null replies (commas enclosing e
nul! field) tell the Runtime Services to repeat the last reply.

SEQ 0012

2.8 QUICK START-UP PROCEDURE

-—-—--eeeeeEeEE e e e e ee - -

To start-up this program:
1. Boot XXDP«

2. Give the date and answer the LSI and SOHZ (if there
is @ clock) questions

. Type "R ZUDKAO"
Type “START"
Answer the "CHANGE MW" question with “Y"
Answer all the hardware questions
Answer the "CHANGE SW” gquestion with “N"
Answer "Y” to the "ARE YOU SURE ..." question following the
warning. Pleese read the disk drive’'s service manual before
snswering this question.
9. Type todey's date.
When you follow this procedure you will be using only the defaults for

flegs and software gor-tcn. These defaults are described in
sections 2.3 and 2.5.

o N~ 00 N & W
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DR>STA
CHANGE MW (L) 1?7 Y
@ UNITS (D) 1?2

UNIT O

CSR ADDRESS (0) 172150 ?
VECTOR (0) 154 ?

DRIVE NUMBER (D) 0 7 0.1

CHANGE SW (L) ? N

THIS FORMATTER PROGRAM SHOULD NOT BE USED AS A DIAGNOSTIC
TOOL. RUN THIS PROGRAM ONLY AS INSTRUCTED IN THE DISK
DRIVE'S SERVICE MANUAL .

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 O CONTROLLER AT 172150 DRIVE O RUNTIME ,:00:20
Format Version 11

STOPPING S FORMAT AFTER THIS POINT WILL MAKE THE DISK
UNUSABLE, AND WILL CAUSE THE DISK TO BE SPUN DOWN WHEN
BROUGIT ONLINE.

UNIT 1 CONTROLLER AT 172150 DRIVE 1 RUNTIME 0:00:23
Forwmat Version 11

STOPPING S FORMAT 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 0 RUNTIME 0:42:20
Format completed
2 Revectored LBNS
2 Primery revectored LBNS
0 Secondary/tertisry revectored LBNS
Bed RBNS

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

FCT used successfully

NOOOO

Semple of terminal dislogue to test two disks on one controller:

SEG 0013
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UNIT 1 CONTROLLER AT 172150 DRIVE 1 RUNTIME 1:25:18
Format completed
131 Revectored LBNS
131 Primery revectored LBNS
0 Secondery/tertiery revectored LBNS
0 Bad RBNS
1 Bad blocks in the RCT sree due to dete errors
0 Bad blocks in the DBN area due to dete errors
O Bad blocks in the XBN sres dus to dete errors
249 Blocks retried on the check pass
FCT used successfully

CZubx ECP 1
- 0 CUMULATIVE ERRORS
>

Semple of terminal dislogue going through software questions.
Only one disk is being tested.

DR>STA

CHANGE M (L) 72 N

CHANGE SW (L) ? Y

REFORMAT USING EXISTING BAD SECTOR INFORMATION (L) Y 2?2 ¥
n'ns FORMATTER PROGRAM SMOWLD NOT BE USED AS A DIAGNOSTIC
TOOL. RUN THIS PROGRAM ONLY AS INSTRUCTED IN THE DISK
DRIVE'S SERVICE MANUAL .

ARE YOU SURE YOU WANT TO RUN THMIS FORMATTER (L) N 2 v

ENTER DATA AS DD-MMM-YY (A) 1-JAN-T0 ? 14-APR-82

RUNTIME 0:00:20

Format Version 8

STOPPING FORMAT AFTER THIS POINT WILL MAKE THE DISK

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

BROUGHT OMLINE.

RUNTIME 1:33:45
Formet comp

|
:i
i

to date errors
to dats errors
to dets errorse

NOOOOONN

CZubx EOP 1
on 0 CUMULATIVE ERRORS
>

SEQ 0014
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5.0 ERROR INFORMATION

I I I

There are three levels of error messages that mey be issued by the
formatter: rel. besic and extended. Genersl error messeges are
slweys prin unless the "IER” flag is set (section 2.3). The genersl
error message is of the form:

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

were: NAME = formetter name
TYPE = error type (SYS FTL ERR, DEV FTL ERR)

:
|
i

System fatsl errors (SYS FTL ERR) ere used to report errors thet ere
formetter stops and the

be either the controller or disk drive).

. The
a
DVC FTL ERR) ere used to report errors thet ere
SRy
Testing stops on that device for the remsinder of the current test.

any

The rvnnl and besic error from this formatter ere always
one line S am detected the
error, the controller being used and the time of error:

HOST PROGRAM CONTROLLER AT xxxxxx RUNTIME hihvh:mm:es
The host am (PDP-11) detected the error. CONTROLLER AT

xxxxx identifies the sddress of the controller being tested.
It mey be omitted if the error is not specific to one controller.

4
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Sesple error message:

CZUDK DVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 000 PC: xmxxxx . rel messege
HOST PROGRAM CONTROLLER AT 172150 RUNTIME 0:00:12 . ic messege
CONTROLLER RESIDENT DIAGNOSTICS DETECTED FAILURE \

SA CONTAINS 104041 ). extended message
REPLACE CONTROLLER PROCESSOR MODULE /

The DUP progrem may eleo print error messages. They ere printed
exsctly ss presented by the DUP progrem and cannot be suppressed by

eny flage.

3.2 SPECIFIC ERROR MESSAGES

3.2.1 HOST PROGRAM ERROR MESSAGES

00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
INVALID ANSMERS GIVEN TO HARDMARE QUESTIONS
CONTROLLER MAS MORE THAN ONE VECTOR, BR LEVEL OR BURST RATE

hen the herdware questions were answered, two units were
selected with the seme CSR address but with s different
vector. BR level or buret rete. A single controller cen
or burst rete. The progrem
is sborted and returns to the Runtime Services prompt so
that the hardwere guestions may e

(-]
00002 CZUDK SYS FTL ERR 00002 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
INVALID ANSMERS GIVEN TO HARDWARE QUESTIONS
MULTIPLE UNITS SELECT THE SAME ORIVE

The herdware guestions for two unites were exactly the seme.
The program is aborted end returns to the Runtime Services
prompt so that the hardwere questions may be changed.

i

- — i — - — -

SEQ 0016
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00003 CZUDK SYS FTL ERR 00003 ON UNIT 00 TSY 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
INVALID ANSMERS GIVEN TO HARDWARE QUESTIONS
MORE THAN EIGHMT DRIVES SELECTED ON THIS CONTROLLER

w four physical disk drives cen be sttechad to a UDASOA
-Q ot one time. A physicel disk drive mey be from one
four logical disk drives. Eech logical diek drive i

one unit to the formatter em, Even more then oirt
logicel disk drives cen be ot!aehod to one SOA or KDASO-U,
controller only supports eight. The progrem is sborted and
returns to the Runtime Services prompt so thet the
questions may be changed.

00004 CZUDK SYS FTL ERR 00004 ON UNIT 00 TST 001 SUB 000 PC: xmxxxx
HOST PROGRAM RUNTIME x:xxixx

SEQ 0017

testable st one

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

00009 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx

ONLY ONE DISK ‘ IN WM QUESTIONS IN RESTORE MODE.
PLEASE START PROGRAM OVER AND SELECT ONLY ONE DISK.

I¢ the operator chooees to run the formetter in RESTORE
mode, then only one disk can be selected in the herdwere
questions. TORE mode is run in this way becsuse

e Pile containing the bad block informetion is used and
that information metches 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 am naede to ssk questions of the operstor. It
refuses run in RECONSTRUCT and RESTORE modes because the
questions obtein dats thet is sbsclutely necessary. REFORMAT
mode is allowed to run becsuse only & date is needed. The
default dete of 1-JAN-T70 is used.

:
;
:
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00014 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 UDASO-A (MODEL 6) OR A KDASO-Q (MODEL 13)
CONTROLLER. CONTROLLER REPORTED MODEL CODE xx.

All UDASO-0's (modules M7161-2) ere not supported by this
formatter. The module sets M7485-6 end M7777-7 ere the only
ones that cen be used by this formatter. If the controller
is ® UDASO-0 nr_mn-a) it will not be tested. If the
controller consists of the M7161-2 modules, instell one with
M7485-6 modules. Replace both modules, mixing the module
sets will not work.

00020 CZUDK DVC FTL ERR 00020 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS
CHECK CSR SELECTION SWITCHES ON CONTROLLER PROCESSOR MODULE OR BUS
OR REPLACE CONTROLLER PROCESSOR MODWLE

A non-existant error occurred when the host progrem
tried to sccess the end SA registers. The controller
is st another address (check the CSR selection switches)
or the BUS or the controller processor module is broken.

SEQ 0018
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00021

Ge

SEQ 0019

CZUDK DVC FTL ERR 00021 ON UNIT 00 TST CO1 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 controller Reaident di
error is displayed in the

tic detected & failure. The
. Here ere the possible error

velues and their meening:

104000
104040
104041
105102
105105
105132
105153
105154
106040
106041

106071
106072
106200
107103
107107
107115
112300
122240
122300
142300

PN A e e e e N0 G ook ey SR B UMe NS RS RS S G S SN B

Fetal sequencer error
processor ALU error
perity error

Board #2 or RAM perity error
fer error

sa SERDES error
S, RSGEN, and ECC error

Register error

gity error/Boerd #1 test count is wrong
error with D prec ruming SDI test

found, sborted diagnostic

error
(MSB not set)

2j3eE;s
gm;za

CCCCOOOCOD00
§

T

§

§

ccgcc
2225
Hh

Replace the boerd specified in the last line of the error

PESBEGE .
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00022

00023

CZUDK DVC FTL ERR 00022 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
STEP BIT DID NOT SET IN SA REGISTER DURING INITIALIZATION
STEP BIY EXPECTED 004000

SA CONTAINS 000000
REPLACE CONTROLLER PROCESSOR MODULE

The controller did not respond es expected during the
initializetion sequence which communicates using dete
in the SA register. A normal response from the controller
contains either @ STEP bit or an ERROR bit defined es
follows:

Bit 15 (100000) Error bit

Bit 14 (040000) Step 4 bit

Bit 13 (020000) Step 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.

CZUDK DVC FTL ERR 00023 ON UNIT 00 TST 001 SUB 000 PC: xxxxx»
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
CONTROLLER DID NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING
INITIALIZATION
6 WORDS WERE TO BE CLEARED STARTING AT ADDRESS 040644
FIRST SEVERAL WORDS NOT CLEARED (UP TO 6):

ADDRESS CONTENTS

040644 000010
040650 000010
040652 000019
REPLACE CONTROLLER PROCESSOR MODULE

The controller is to clear the riﬂ structure (& communicetions
sres used by the controller to talk to the host) in host memory
of f the controller disgnostics

ag en error, then error
e of each word in memory

! & of the controller
ndicates 8 fault in the address

:
3
t
¢
:
i
:

CZUDK DVC FTL ERR 00024 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
SA REGISTER DID NOT GO TO ZERO AFTER STEP 3 WRITE OF INITIALIZATION
PURGE /POLE DIAGNOSTICS MERE REQUESTED

SA CONTAINS 004400
REPLACE CONTROLLER PROCESSOR MODULE

For better testing, the host cen test the PURGE and POLE
mechaniom of the controller. To do so the host sets bitlS
of the 5 date and sends the dats to the controller.
The controller must to zero and wait for the purge and
pole. If the controller never went to zero, then error
messege 00024 is displayed. The controller may heve a bad
processor module or the UNIBUS or (-bus may be broken.
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00025 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 EXPECTE" 004400

: SA CONTAIMS 004000

REPLACE CONTROLLER PROCESSOR MODULE

For cech step of initializetion, specific dete is expected
to be displeyed in the SA. If the SA does not metch

the expected data, then error messege 00025 ies displayed.
Replece controller processor module.

00030 CZUDK DVC FTL ERR 00030 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 firsmere ts en unexpected
feilure. An error code is presented in SA.
Here is @ list of the codes and their meanings:

m-mwmmmamub.am-u

init or by writing into the
100001 - BUS envelope/pecket read error (perity or timeout)
100002 - BUS m&.ﬂ.ﬁﬂ write error (perity or timeout)
100003 - Contreller end RAM perity error
100004 - Controller RAM perity error
100005 - Controller ROM perity error
100006 - BUS ring read error
100007 - BUS ring write error
100010 - BUS interrupt mester failure
100011 - Most eaccees timecut error
100012 - Host exceeded credit limit
100013 - Control SDI hardwere fatal error
100014 - DM XFC fatal error
100015 - Herdwere timeout of instruction loop
100016 - Invelid virtusl circuit identifier
100017 - Interrupt write error on BUS

00031 CZUDK DVC FTL ERR 00031 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOS CONTROLLER SO RUNTIME x:xx:xx

All DM progrems ere required to communicate with the
host program; so ss to sesure the host am thet

or in an endless loop.
the host program

is hung and this message appears.

SEQ 0021
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00032 CZUDK DVC FTL ERR 00032 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 000007

000003 000004 000005 000006
000008 000009 000010 000011 000012 000013 000014
000015 000016 000017 000018 000019 000020 000021
000022 000023 000024 000025 000026 000027 000028
000029 000030 000031 000032 000033 000034 000035

The DM progrem end the host progrem communicate with
esch other using peckets. Each zecket must have o
mtw“twg‘mwm-m interpreted
by the host progrem. is reguest number is not o
known request nusber. The problem mey be the BUS or
either one of the controller modules or @ corrupted DM
::N-. Word 1 conteins the DM request number, and
2 ing the drive nusber. The rest
of the buffer contains informetion ific to e
OM request. The numbers in the example show
the order in which words are displeyed.

00033 CZUDK DVC FTL ERR 00033 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
00034 HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
RESPONSE PACKET FROM CONTROLLER DOES NOT CONTAIN EXPECTED DATA
EITHER CONTROLLER RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED

CORRECTLY
COMMAND PACKET SENT RESPONSE PACKET RECEIVED
000000 000020 000000 000020
000000 000000 000000 000000
000000 000002 000000
000000 014336 000000 014336
000000 034674 000000 034674
000000 000000 000000
000000
000000 051232 000000 051232
000000 000000 000000
000000 000000 000000 000000
000000 000000 000000 000000
000000 000000 000000

The host program inspected the response pecket which wes
given by the controller. The response paecket may have been in
error with one of the following points:

1) The end code was not ss expected.

2) The stetus code showed en error occurred with the
lest commend.

3) The commend reference numbers (the first word) did
not metch.

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

SEQ 0022
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00036

00037

00100

00101

CZUDK DVC FTL ERR 00036 ON UNIT 00 TST 001 SUB 000 PC: xxx»xx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx

O INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS

WHILE LOADING FORMATTER

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

DM program is sane. If no interrupt occurred, then
error message 00036 is dieplayed and the DM progrem is
assumed to be hung.

CZUDK DVC FTL ERR 00037 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx

REPORTED FATAL ERROR IN SA REGISTER WHILE LOADING FORMATTER

While loeding the DM am to the controller, the SA
became non-zero. UWhen this occurs, it signifies that
the controller microcode has run across 8 fatal error.
The displayed velue is in octal. Check the error code
with the list in 00030.

CZUDK DVC FTL ERR 00100 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
FORMATTER ASKED UNEXPECTED QUESTION (25)

The formetter sends & velus that corresponds to
e specific question or message. If this velue does not
fit into the renge of guestions, then this error appeesrs.

CZUDK DVC FTL ERR 00101 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
FORMATTER REJECTED ANSWMER TO DATE OR SERIAL NUMBER QUESTION

After the operstor inputs the date/serisl number, the
formatter will ask the host am for them, If for
some resson the date/serisl r wes unacceptable to
the formetter, this error messege will sppesr. Retry
the progrem end if this error appesrs in, get out
of the disgnostic runtime services and to the
XXDP+ prompt and reload the program.

SEQ 0023
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- e e e eeeease -

Error messages returned by the formatter sre as follows:

GET STATUS feilure

This could be caused by a number of ressons. Exemples: 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 sttempt to send an SDI commend failed. The signel
RECEIVER READY wes not asserted.

Unsuccessful SDI commend

The response from an SDI commend wes unsuccessful end sll commendes
should be successful for the formatter to work. There mey be o
casble problem, drive receiver problem or controller trensmitter problem.

SDI receive error

This message is presented for several ressons. The drive timed out,

the first word from the drive wes not a stert freme, there wes a framing

error on the SOI level O resd (cable/receiver/transmitter problem),

checksum error, or the buffer size given by the formetter wasn’'t large
for the controller. Ageain, !horo may be @

cable/receiver/transmitter problem.

BUS read error
This is ceused one of two problems. While trying to resd an overlay
into the control buffer memory, the formatter came across o
nonex i stent error. Or, there wes 8 failure while downline
loodm the bad block information. There mey be something wrong with
the or the controller processor module.

Formatter initializetion error

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

Non-existent unit number
The desired disk drive wasn't attached to the controller.

SEQ 0024
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DBN/XBN formet error (drive FORMAT commend failed)
1 All ettempts ani ‘etries to format & track feiled. There may have been
! s timsout of dr..e signais, the drive dropped the READ/WRITE READY
|

signal during the formet operation or the drive clock timed out (which
indicates cable/tranemitter/receiver failures).

FCT does not have enough good copies of eech block
There must be st lsest two good copies of every 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 commend completed successfully, the READ/WRITE READY
signal was rever set or the ATTENTION signal wes set.

RCT does not have enough good copies of each block

There must be at lesst two good copies of every 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 commend failed)
All sttempts end retries to formet @ track feiled. There may have been
a timeout of drive signals, the drive dropped the READ/WRITE READY

signal during the format operation or the drive clock timed out (which
indicates ceble/transmitter/receiver failures).

FCT write error

A perticular block failed to be itten into every copy of the FCT.
There is either terribly bad medis or @ write logic failure.

RCT read error
The formatter could not read st lesst one good copy of e particular
block in the RCT ares.

RCT write error

A perticular block failed to be written into every copy of the RCT.
There is either terribly bad media or 3 write logic failure.

SEQ 0025
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RCT full

There were so wany bad blocks on the media that the RCT ares was
filled and covid not hold any more. There could be read/write
logic feilure or bad cable connection.

FCT read error

The formatter could rot read at leest one good copy of a particuler
block in the FCT area.

FCT downline-load error

The formatter wes led to believe that a bad block information file
wes larger then it really was. There may be & 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

in the FCT. Either

.m t.
it has been corrupted since the
lutlfomt. The format o end the disk u§11 not be
usable

any
have & sli : chence of succeeding. Otherwise, nptm the disk or HDA,
no or

If do 2
RE TRUCT mode. If the disk is not en RAS0, order a replecement disk

or HDA immediately.

SEQ 0026
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DRIVE ERROR ENCOUNTERED - STATUS RESPONSE :
STATUS (R TO L): 1AF1 0304 E100 8800 0080 92013 1000
LAST BLOCK ACCESSED (16-BIT OCTAL): 000000 000000

The disk drive ﬁgrm en error. You see the drive's fault
light céme on. formatter will ott to clear the error
i ve eand continue. This error does not mean thet

SEQ 0027

in the dri

snything is necesserily unless this error is printed meny

times. If m- errors, you mey wigh to stop
isk drive. But remesber,

An example of how the errors are presented is below:

RUNTIME 0:00:18
Nen-existant unit nusber




0 UDASOA
DOCUMENT

C3

/KDASO-Q FORMATTER MACRO v0S.0lb Mondey 01-Oct-84 10:07 Page 24
ATION

4.0 PERFORMANCE AND PROGRESS REPORTS

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

There is no statistical report that cen be printed using the
Disgnostic Runtime Services PRINT commend.

The DUP progrem issues the following messeges upon normel
completion:

Formet cospleted
n Revectored LBNS

Where n is the nusber of LBNs revectored in the user dets eres.

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

n Secondary/tertiary revectored LBNS
Where n is the number of the LBNs which were secondery or
tertiary revectors.

n Bad RBNS
Where n is the nusber of RBNs which were bed.

n Bed blocks in the RCT sres dus to dete errors
Mhere n is the number of blocks in the totel RCT sree which
were bed.

n Bad blocks in the DBN sres due to dats errors
Where n is the number of blocks in the totel DBN eres which
were bed.

n Bad blocks in the XBN eres dues to dats errors

Where n is the number of blocks in the totsl XBN eres which
were bed.

. . - — o — —— e et e

SEQ 0028
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n Blocks retried on the check pess

SEQ 0029

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

FCT used successfully or
FCT was not used

31 on the snswers to the softwere questions end the
availability of the bad sector information (FCT), one of these
messages will be printed.

An example of how the messages ere presented is below.

RUNTIME 1:24:57

Format completed
S Revectored LBNS

S Primery revectored LBNS

revec

0 Secondery/tertisry tored LBNS

0 Bed RBNS

O Bad blocks in the RCT sres dus to dete errors
O Bad blocks in the DBN sree dus to date errors
O Bed blocks in the XBN sres dus to date errors
S Blocks retried on the check pess

There is only one test in this program - Test #1 Its only purpose is
to load end run the format progrem in @ UDASOA or KDASO-Q.
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' PROGRAM

1
25
26 002000
27

103

.SBTTL PROGRAM
BGNMOD

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

ge
POINTER BGNSW, BGNSFT, BGNSETUP
HEADER CZUDK,A,0,7200.,1,PRIO7

LINGME : :

L$SPTP: :
LSLADP: :
L$STA::
L$CO::
LSDTYP: :
LSAPT::
L$OTP::
LS$PRIO::
LSENVI::
LSEXP]::
LSMREV::

SEQ 0030
ASCII /C/
ASCII1 72/
ASCII 7w/
.ASCI1 /0/
ASCII /x/
BYTE O
BYTE O
.BYTE O
ASCII /A/
ASCII 70/
LHMORD THPTHV
.WORD 7200.
.WORD LS$HARD
MORD LS$SOFT
.WORD LéHN
.MORD LS$SW
. WORD LSLAST
LMORD O
.MORD O
L.HORD 1
. WORD 0
JHORD LSDISPATCH
LHORD PRIO7
.MORD O
.HMORD O
.BYTE CSREVISION
.BYTE CSEDIT
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002052 LSEF::
002052 000000 LMORD O
002054 000000 LMORD O
002056 L#SPC: :
002056 000000 LHMORD O
002060 LSDEVP: ;
002060 003454 LMORD LSDVTYP
002062 LIREPP: ;
002062 000000 LHORD O
002064 LSEXPA: ;
002064 000000 L.MORD O
002066 LSEXPS: ;
002066 000000 MORD O
002070 LSAUT: ;
002070 000000 LHORD O
002072 L$DUT: :
002072 000000 LHORD O
002074 LSLUN::
002074 000000 L.MORD O
002076 LSDESP: :
002076 003502 .HWORD LSDESC
002100 LSLOAD: :
002100 104035 EMT ESLOAD
002102 LSETP::
002102 000000 .MORD O
002104 LSICP::
002104 021242 LHMORD LSINIT
002106 L$CCP::
002106 022200 .WMORD LSCLEAN
002110 L$ACP: :
002110 022176 .HORD LSAUTO
002112 LIPRT::
002112 021234 LHORD LSPROT
002114 LS$TEST::
002114 000000 . WORD
002116 LSDLY::
002116 000000 .WORD O
002120 LSHIME: :
002120 000000 .WORD
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| DISPATCH TABLE

, 1
| e
- 3
| 4
| S
‘ 5
7
aQ

s 002122

002122

002124

002124

000001
022264

.SBTTL DISPATCH TABLE

:.;'E DISPATCH TABLE CONTAINS THE STARTING ADDRESS OF EACH TEST.

: IT IS USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST.
gusk

DISPATCH 1

'm
LSDISPATCH: ;
LMORD T1

SEQ 0032
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| 1 _SBTTL DEFAULT MARDMARE P-TABLE
2
3 jee
H 1 THE DEFAULT MARDMARE P-TABLE CONTAINS DEFAULT VALUES OF
| s | THE TEST-DEVICE PARAMETERS. THE STRUCTURE OF THIS TABLE
4 ! IS IDENTICAL TO THE STRUCTURE OF THE HARDWARE P-TABLES,
; ' AND IS USED AS A "TEMPLATE" FOR BUILDING THE P-TABLES.
8 el
9
10 002126 8GN  DFPTBL
002126 000002 MORD  L10000-L$H4/2
002130 LM ;
- 002130 OFPTBL : :
12 002130 172150 MORD 172150 ; UNIBUS ADDRESS
13 002132 000000 'WORD 0. ; LOGICAL DRIVE MUMBER
14 002134 ENDHW

002134 L10000:
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SOF TWARE P-TABLE

|
H
|

COEBNOVDBUN -

002134
002134

002136

[

13 002136

14 002140
002140

15

16 002140

.SBTTL

SOF TWARE P-TABLE

+ AT RUN TIME.

'--
BGNSW  SFPTBL
.m 7
ENDSW
ENDMOD

13

| THE SOFTWARE TABLE CONTAINS VARIOUS DATA USED BY THE
PROGRAM AS OPERATIONAL PARAMETERS.
SET UP AT ASSEMBLY TIME AND MAY BE VARIED BY THE OPERATOR

THESE PARAMETERS ARE

. WORD
LESH: :
SFPTBL : :
sOFFSET USE
;s 0. YES/ND ANSHERS
L10001:

SEQ 0034

L10001 -L#SW/2
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SEQ 0035

.SBTTL GLOBAL EQUATES SECTION
BGNMOD

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

ane
EQUALS

;

+ BIT DIFINITIONS

3

BIT1S== 100000
B8ITi4== 40000
B8IT13== 20000
8IT12== 10000
B8ITil== 4000
8IT10== 2000
8IT09== 1000
B8IT08== 400
B8IT07== 200
8IT06== 100
B8IT05== 40
BITO4== 20
BIT03== 10
8IT02== 4
B8ITOi== 2
8IT00== 1

é

BiT9== BITO9
B8IT8== BITO8
B8IT7== BITO7

8ITi== BITO1
8IT0== BITOO

'
s EVENT FLAG DEFINITIONS
s EF32:EF17 RESERVED FOR SUPERVISOR TO PROGRAM COMMUNICATION

)

EF .START == 32. 3 START COMMAND WAS ISSUED

EF .RESTART == 31. + RESTART COMMAND MWAS ISSUED

EF .CONTINUE== 30. ; CONTINUE COMMAND WAS ISSUED

EF .NEW== 29. 1 A NEW PASS HAS BEEN STARTED

EF .PUR== 28. i A POWER-FAIL/POMER-UP OCCURRED

:
;
3 PRIORITY LEVEL DEFINITIONS

P

PRIO7== 340
PRIO6== 300
PRIOS== 240
PRIO4== 200
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000140
000100

11
12 000015

PRIO3== 140
PRIO2== 100
PRIO1=+= 40
PRI0OO== 0O

H

;OPERATOR FLAG BITS
H

EVL== 4
LOT== 10
ADR== 20
IDY== 40
ISR== 100
UAM== 200
B0E== 400
PNT== 1000
PRI== 2000
IXE== 4000
IBE-= 10000
IER== 20000
LOE== 40000
HOE== 100000
CR= 15

SEQ 0036

tVALUE TO PASS TO PRINT MACRO TO END LINE
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SEQ 0037
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+MACRO DEFINITIONS FOR GLOBAL EQUATES

; THESE MACROS ARE USED TO DEFINE INDEXES INTO A TABLE
'

CALLING SEQUENCE MUST BE

TABLE

ITEM NAME BYTES
ITEM NAME BYTES
ITEM NAME BYTES
END SIZE

TABLE DEFINES THAT A TABLE IS ABOUT TO BE DEFINED AND END TERMINATES THE DEFINITION.
ANY NUMBER OF ITEM LINES CAN APPEAR, NAME IS THE NAME OF THE SYMBOL BEING EQUATED T0
;THE INDEX. THE INDEX ALMWAYS STARTS AT ZERO. BYTES SPECIFIES THE SIZE OF THE VALLT T0 BE
;:STORED AT THAT INDEX IN BYTES. THE SIZE ARGUMENT TO THE END STATEMENT IS OPTIONAL, IT
:8E EQUATED TO THE SIZE OF THE TABLE IN BYTES. THE SYMBOL TINDEX IS USED TO KEEP TRACK
:OF THE INDEX VALUE AND WILL BE EQUAL TO THE SIZE OF THE TABLE AFTER THE END STATEMENT.

.MACRO TPBLE

TINDEX=0
.ENDM
.MACRO ITEM NAME BYTES
NAME = TINDEX
TINDEX=TINDEX+BYTES
. ENDM
.MACRO END SIZE
.IF NB SIZE
SIZE=TINDEX
.ENDC
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010000

100000
001000
000100

003777

001000

000177

000007
000070

003400

M3

sUDA BIT DEFINITIONS
;UDASA REGISTER UNIVERSAL READ BITS

SA.S1= 004000
SA.S2= 010000
SA.S3= 020000
SA.S4= 040000
SA.ERR= 100000
SA.@B= 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.CI= 000400
H 000377

sUDASA REGISTER STEP ONE WRITE BITS

SA.VEC= 000177
SA.INT= 000200
SA.MSG= 003400
SA.CMD= 034000
SA.WRP= 040000
RA.STP= 100000

SA.MS1= 000400
SA.CM1= 004000

;UDASA REGISTER STEP TWO READ BITS

SA.MSE= 000007
SA.CME= 000070
: 000100
SA.STE= 000200
SA.CTP= 003400

;UDASA REGISTER STEP TWO WRITE BITS

SA.PRG= 000001
: 177776

SEG 0038

sSTEP 1 STATUS BIT
1STEP 2 STATUS BIT
1STEP 3 STATUS BIT
1STEP 4 STATUS B1T
tERROR IMDICATOR
108 BIT MASK

1MP BIT MASK

;SA BIT MASK

1ERROR CODE

sNON SETTABLE INTERRUPT VECTCOR
122 BIT ADDRESS BUS

sENHANCED DIAGNOSTICS

tALL BITS RESERVED

; INTERRUPT VECTOR (DIVIDED BY 4)
sINTERRUPT 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

iMESSAGE RING LENGTH ECHO
;COMMAND RING LENGTH ECHO
SERVED

;ENABLE VAX UNIBUS ADAPTER PURGE INTERRUPT

;LOW ORDER MESSAGE RING BYTE ADDRESS
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;UDASA REGISTER STEP THREE READ BITS

1

2

3 000177 SA.VCE= 000177

4 000200 SA.INE= 000200

S 000400 SA.NVE= 000400

g 3 003000

g ;UDASA REGISTER STEP THREE WRITE BITS
10 i 077777

ié 10C000 SA.TST= 100000

ﬁ ;UDASA REGISTER STEP FOUR READ BITS
15 000017 SA.MCV= 000017

{_6, 003760 SA.CNT= 003760

ig ;UDASA REGISTER STEP FOUR WRITE BITS
20 000001 SA.GO= 000001
21 000002 SA.LFC= 000002
gg 000374 SA.BST= 000374
22; ;INIT ROUTINE FLAGS
26 000002 ICONT == BIT1
27 000004 IREST == BIT2
28 00N010 ISTRT == BIT3

29 000020 ISTRTH == BIT4

SEQ 0039

s INTERRUPT VECTOR ECHO

1 INTERRUPT ENABLE ECHO
ugcmﬂ gor PROGRAMMABLE
]

tHIGH ORDER MESSAGE RING BYTE ADDRESS
1PURGE POLE TEST CNABLE

;UDA MICRUCODE VERSION
;CONTROLLER MODEL

;GO BIT TO START UDA FIRMWARE
;LAST FAILURE CODE REQUEST
:BURST LEVEL

;CONTINUE EVENT FLAG

;RESTART FLAG

;:START FLAG

;START FLAG HOLD FOR DMRQG4 ROUTINE
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100000
040000

000674

000001
177777

001000

s COMMAND/MESSAGE DESCRIPTOR BIT DEFINITIONS

RG.OwWN= 100000 1SET WHEN UDA OWNS RING
RG.FLG= 040000 1FLAG BIT

;OFFSETS INTO MOST COMMUNICATIONS AREA WITH ONE DESCRIPTOR TO EACH RING
tAND TWO PACKET AND BUFFER AREAS.

MC.ISZ= 4. sSIZE OF INTERRUPT INDICATOR WORDS
HMC.RSZ- 4, 1SIZE OF RING IN BYTES

HC.ESZ- 4. 1SIZE OF ENVELOPE WORDS BEFORE PACKET
HC.PSZ- 48. 1SIZE OF COMMAND AND MESSAGE PACKETS
HC.B8SZ- 164 1SIZE OF BUFFER

HC.INT= O. 1 INTERRUPT INDICATOR WORDS START
MC.MSG= MC.INT.HC.ISZ tMESSAGE RING START

HC.MCTe MC.MSG.2. tMESSAGE RING CONTROL

MC.CMD= MC.MSG+HC.RSZ 1COMMAND RING START

HC.CCT= MC.CMD-2. 1COMMAND RING CONTROL

MC.MEV= HC.CMD+MC.RSZ sMESSAGE ENVELOPE START

HC.MPK= MC.MEV.HC.ESZ sMESSAGE PACKET START

HC.CEVs MC.MPKHC.PSZ sCOMMAND ENVELOPE START

HC.CPX= MC.CEV.MC.ESZ sCOMMAND PACKET START

HC.BF1= MC.CPK.MC.PSZ tFIRST BUFFER

HC.BF2= MC.BF1.HC.BSZ 1SECOND BUFFER

HC.SIZ= WC.BF2.HC.BSZ 1 TOTAL SIZE OF MOST COMM AREA

s VIRTUAL CIRCUIT IDENTIFIERS

MSCP- 0 sMSCP CIRCUIT

LOG= 4 sLOG CIRCUIT

DIAG: -1 sDIAGNOSTIC CIRCUIY

ouP - 1000 sOIAGNOSTIC AND UTILITIES PROTOCOL
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PR ERR N R R EN NSRS RS S va vonawn -

H
H
i
H
H
H
]
i
]
i
]
L]
H
3
i
H
$
:
i
:
H
L
H
H
H
4
§
H
8
@
H
i
H
H

HC. INT
HC . MSG
HC.MCT

HC.CMD
KOCCT

HC . MEV
HC . MPK

.uv

HC
HC . CPx

HC.BF1

C4
SEQ 0041

Oct-84 10:07 Pege 35
L Iniew INOICATORS | -
: '
s MESSAGE RING ' & BYIES
: ’
e v . . w3 0 0 WA 5 AR .
E ------- '.E-é “““ ENVE L&é ....................... s S2 BYTES
i :
: !
- !
: ?
s ------- é """" ENVEL 5& ....................... : S2 BYTES
: :
; s
: '
i :
L b e e e B it A T i 09 .
! BUFFER @ 1 (RESPONSE TO DM PROGRAM)  : 82 BYTES
'
; '
i :
T BUFER o 2 CREGUEST FROR N PROGRAR) | 82 BYTES
.
: '
; :
B R g e n R i 6 & ok s SR .
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ot 3 S A2 31 5 drp St bR i i Se S e et PR AT PRI

1COMMAND PACKET OPCODES

OP.ABO- 1
OP.ACC» 20
oP.AVL. 10
oP.CCD= 21 1COMPARE CONTROLLER DATA COMMAND
oP.CMP= 40 1COMPARE MOST DATA COMMAND
OP.ERS= 22 1ERASE COMMAND
oP.FLU= 23 1FLUSH COMMAND
OP.GCS* 2 ;GFT COMMAND STATUS COMMAND
oP.GUS= 3 tGET UNIT STATUS COMMAND
oP.0M- 11 1ONLINE COMMAND
OP.RD~ 41 JREAD COMMAND
OP.RPL: 24 1REPLACE
oP.SCC- & 1SET CONTROLLER CHARACTERISTICS COMMAND
oP.SUC= 12 1SET UNIT CHARACTERISTICS COMMAND
OP.WR= 42 WRITE COMMAND
OP.MRD- 30
OP.MR=- 31
OP.END= 200
oP.SEX= 7
OP.AVA= 100 TON
OP.OUP= 101 ;DUPLICATE UNIT NUMBER ATTENTION MESSAGE
oP.SHC= 102 1 SHADOW COPY MESSAGE
OP.RLC- 103 sRESET COMMAND LIMIT ATTENTION MESSAGE
oP.GDS» 1 1OUP GET DUST STATUS
oP.GSS= 1 ;1OUP GET DUST STATUS
OoP.ESP- 2 ;OUP EXECUTE SUPPLIED PROGRAM
LELPs 3 1OUP EXECUTE LOCAL PROGRAM
oP.SSD- 4 ;1OUP SEND STUD DATA
OP.RSD= S sOUP RECEIVE STUD DATA

sNOTE: END PACKET OPCODES (ALSO CALLED ENDCODES) ARE FORMED BY ADDING THE END
.mrmmmmmﬂ . FOE EXAPLE
1PACKET CONTAINS
: THE SERIOUS EXCEP
;PLUS THE SERIOUS EXCEPTION OPCODE SHOMN ABOVE (I.E., OP.SEX
sOPCODE FIELD.

CL

*
.
.
g
z
-
o
v

3

;COMMAND OPCODE BITS 3 THROUGH S INDICATE THE COMMAND
sAS FOLLOWS:

; 000 IMMEDIATE COMMANDS

: 001 SEQUENTIAL COMMANDS

: 010 NON-SEQUENTIAL COMMANDS THAT DO NOT INCLUDE A BUFFER DESCRIPTOR
3 100 NON-SEQUENTIAL COMMANDS THAT DO INCLUDE A BUFFER DESCRIPTOR

ASS. WHICH IS ENCODED
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:COMMAND MODIFIERS

H -
MD.CMP=
MD.EXP-
MD.ERR=
MD.SCH=
MD.SCL-

LU L

383333338333333
E

L]
38
=4

[ B

1END PACKET FLAGS

EF .B8R=

CF . SHD=
CF.576=

020000
040000
100000
010000

000001

E4
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SEQ 0043

1CLEAR SERIOUS EXCEPTION
1 COMPARE

1EXPRESS REQUEST

FORCE ERROR

1 SUPPRESS SHADOWING

sWRITE-BACK (NON-VOLATILE)

sWRITE BACK (VOLATILE)

ll;ITE SHADOW SET ONE UNIT AT A TIME

1 SPIN-DOMN

sFLUSH ENTIRE UNIT
sVOLATILE ONLY

sNEXT UNIT

sALLOW SELF DESTRUCTION

;1 IGNORE MEDIA FORMAT ERROR
;1SET WRITE PROTECY

;CLEAR WMRITE-BACK DATA LOST
1PRIMARY REPLACEMENT BLOCK

s SERIOUS EXCEPTION

:ENABLE ATTENTION MESSAGES

sENABLE MISCELLANEOUS ERROR LOG MESSAGES
;ENABLE OTHER HOST'S ERROR LOG MESSAGES
;ENABLE THIS HOST'S ERROR LOG MESSAGES

s SHADOWING
1576 BYTE SECTORS
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F4

SEQ 0044
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|
{
|

L
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LESEARGRAREBTLURURUBLEYVURURUNEY

000010
000012
000014

000034

000014

tUNIT FLAGS

UF .CMR=
UF .CMi=
UF .RPL =

G355
i

w

~

-]
)

000001
000002
100000
040000
004000
002000
000100
020000
001000
000004

1COMPARE READS

s COMPARE WRITES

tHOST INITIATED BAD BLOCK REPLACEMENT
1 INACTIVE SHADOW SET UNIT

1SUPPRESS CACHING (MIGHM SPEED)

s SUPPRESS CACHING (LOW SPEED)
tWRITE-BACK (NON-VOLATILE)

JWRITE PROTECT (MARDWARE )

JWRITE PROTECT (SOFTWARE OR VOLUME)
1576 BYTE SECTORS

1COMMAND PACKET OFFSETS

"ﬂ“‘.“‘v“

T Ejsoes

5§

1

;

Ve ":“1‘-
B EKS

j |

3 g g4

“":“U‘-

0V O=

0 V-

ol
L}

8.
10.
12.
16.
16.
28.

12.

14,
16.

GENERIC COMMAND PACKET OFFSETS:
sCOMMAND REFERENCE NUMBER

ABORT AND GET COMMAND STATUS COMMAND PACKET OFFSETS:
sOUTSTANDING REFERENCE NUMBER

ONLINE AND SET UNIT WISTICS COMMAND PACKET OFFSETS:

3 FLAGS
sHOST IDENTIFIER / RESERVED
1ERROR LOG FLAGS
1SHADOW UNIT
3COPY SPEED
REPLACE COMMAND PACKET OFFSETS:
B BLOCK NUMBER

SET CONTROLLER CHARACTERISTICS COMMAND PACKET OFFSETS:
1MSCP VERSION
tCONTROLLER FLAGS
sHOST TIMEOUT

sUSE FRACTION

1QUAD-WORD TIME AND DATE

MAINTENANCE READ AND MAINTENANCE WRITE COMMAND PACKET OFFSETS:
sREGION ID
tREGION OFFSET

EXECUTE SUPPLIED PROGRAM COMMAND PACKET OFFSETS:
;OMDT TERMINAL ADDRESS (MAINT WRITE ONLY)
1BUFFER DESCRIPTOR FOR OPERLAYS
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VNPV S WA -

AEUARLS SR ARG ROR2ESELRRRUNEEUBRURARRUN

000000
000004
000010
000011
000012
000014
000034

000014
000016

000024

000014
000017

1END PACKET OFFSETS

g5

w
-

:U:U‘"“‘Uﬂ
mn
Q 5 L
-
[ ] E

-
4
L I |

.
=

a8

2938248
A3 ESEFLRBIEE

“.‘:':'.‘":""'““D-
ELET
e o X
[ ] | BN

3

:

JRsganis

VOVOVVODOVOVVe -

2 gama

AAAAS
83
a8

b4
-
[ ]

%N
SS8R 2
owr

[ nc.) =2

0.
4,
8.

N b= =
O_NI.OO

12'

GENERIC END PACKET OFFSETS:
1 COMMAND REFERENCE NUMBER
sUNIT NUMBER
1OPCODE (ALSO CALLED ENDCODE)
1END PACKET FLAGS
1STATUS
1BYTE COUNT
tFIRST BAD BLOCK

GET COMMAND STATUS END PACKET OFFSETS:
sOUTSTANDIMG REFERENCE NUMBER
sCOMMAND STATUS

GET UNIT STATUS END PACKET OFFSETS:
sMULTI-UNIT CODE
tUNIT FLAGS
sHOST IDENTIFIER
sUNIT IDENTIFIER
sMEDIA TYPE IDENTIFIER
s SHADOW UNIT
s SHADOW STATUS
s TRACK SIZE
1GROUP SIZE
tCYLINDER SIZE
sRCT TABLE SIZE

sRBNS /7 TRACK
sRCT COPIES

ONLINE AND SET UNIT CHARACTERISTICS END PACKET AND AVAILABLE
ATTENTION MESSAGE OFFSETS:
-&;x-mt CODE

sUNIT
tVOLUME SERIAL NUMBER

SET CONTROLLER CHARACTERISTICS END PACKET OFFSETS:
MSCP ON

[ VERSI

1CONTROLLER FLAGS
;CONTROLLER TIMEOUT
;CONTROLLER COMMAND LIMIT
;CONTROLLER ID

GET DUST STATUS END PACKET OFFSETS:
10UST PROGRAM EXTENSION
1STATUS FLAGS
1PROGRESS INDICATOR
1 TIMEOUT VALUE

SEQ 0045
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000037

001000

1STATUS AND EVENT CODE DEFINITIONS

ST.MSK= 37
ST.SUB= 40
ST.SUC= O
ST.CMD=- 1
ST.ABO- 2
ST.OFL= 3
ST.AvVL= 4
ST.MFE= S
ST.WPR= 6

ST.DIA= 37
:GET DUST STATUS FLAGS

OF .ACT= 010
OF .NES= 004

DF.LCL= 002
OF .GA= 001

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

OU.TYP= 170000

T TR

SEQ 0046

1STATUS 7 EVENT CODE MASK
1SUB-CODE MULTIPLIER

1 SUCCESS

s INVALID COMMAND

1 COMMAND ABORTED

lUIIT OFFLINE

L)
tORIVE ERROR
tMESSAGE FROM AN INTERNAL DIAGNOSTIC

1SET IF THIS DUST CURRENTLY ACTIVE
lﬁ‘l IF THIS DUST WILL NOT ACCEPT THE EXECUTE

PROGRAM COMMAND
USCTIFMSGSTMSALMLW'EDIAFGLMM
1DIAGNOSTICS AND OTHER UTILITIES
1SET IF ANY PROGRAM EXECUTION UNDER THIS DUST
;DISABLES THE OPERATION OF ALL OTHER SERVERS IN THE
lSﬂ( SYSTEM AS THE DUST

sQUESTION
sDEFAULT QUESTION

yMESSAGE TYPE FIELD

1OFFSET TO SIZE OF PROGRAM NEEDING DOWNLINE LOAD
IG'FSET TO SIZE OF OVERLAY

s TIMEQUT VALUE IN SECONDS (ONE BYTE)

3G'FSET TO FIRST WORD OF MAIN PROGRAM

;ADDRESS IN DM FILE CONTAINING FIRST BYTE OF MEADER




CZUDKO UDASOA/KDASO
la.wu. EQUATES SECTION

VRNV EWN -

14

SEQ 0047

-Q FORMATTER MACRO V0S5.01b Mondey 01-Oct-84 10:07 Pege 41

000077
100000

000777
007000

sCONTROLLER TABLE DEFINITIONS

:

;ONE TABLE WILL BE SET UP BY INITIALIZE SECTION FOR EACH UDA SELECTED
aFﬂ TESTING. TABLES ARE CONTIGUOUS. THE END OF THE TABLES IS
mo BY A WORD OF ZEROS.

a'ﬂ'E FIRST TABLE IS POINTED TO BY THE CONTENTS OF CTABS.
;THE NUMBER OF TABLES IS CONTAINED IN CTRLRS.

TABLE

ITEM C.UADR e

ITEM C.UNIT b
CT.UNT= 000077
CT.AvL= BIT1S

ITEM C.VEC e
CT.VEC= 000777
CT.BRL= 007000

ITEM C.JSR e

ITEM C.JAD e

ITEM C.FLG 2
CT.ARN= BIT1
CT.0MD= BIT2
CT.MSG= BITS

CT.REQ= BIT4
CT.STA= BITS
CT.TM1= BIT6
CT.TM2= BIT?

eV DN

sSTART A TABLE DEFINITION
tUNIBUS ADDRESS OF UDAIP REGISTER

+ LOGICAL UNIT NUMBER (FIRST)
3 SET WHEN NOT AVAILABLE FOR TESTING

3 SERVICE ROUTINE FOR CONTROLLER
s+ THESE TWO WORDS LOADED WITH [JSR RO,UDASRV)
1FLAGS
;OM PROGRAM RUNNING
;COMMAND ISSUED, WAITING FOR RESPONSE
sMESSAGE RESPONSE RECEIVED
sWMENEVER THIS BIT IS SET, CT.CD IS CLEARED
tBUFFER MAS BEEN GIVEN TO UDA FOR REQUEST
+SET WHENEVER READ STUD DATA COMMAND
;GIVEN TO UDA
tﬁ DUST STATUS COMMAND HAS BEEN SENT
TIMEQUT PERIOD HAS EXPIRED BETWEEN SEND OR

amﬂ‘mm
:SECOND TIMEOUT HAS EXPIRED
ammamss
sPONERTOWIVET&ES

IF ZERO, NO DRI € TABLE EXISTS

1 TIMEOUT COUNTER

i (TWO WORDS)

l” PROGRAM TIMEOUT VALUE IN SECONDS
DUP PROGRAM PROGRESS INDICATOR

l REFERENCE NUMBER

;SIZE OF CONTROLLER TABLE IN BYTES
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:ORIVE TABLE DEFINITIONS

1

2 H

z ;ONE DRIVE TABLE WILL BE SET UP BY THE INITIALIZE SECTION FOR EACH

4 ;DRIVE SELECTED FOR TESTING. EACH TABLE IS POINTED TO BY A

S ;WORD IN THE CONTROLLER TABLE ON WHICH THE DRIVE EXISTS.

6

; 002140 TABLE 1START A TABLE DEFINITION

9 002140 ITEM D.DRV e t1ORIVE NUMBER

10 002140 ITEM D.UNIT e

11 000077 DT.UNT= 000077 : LOGICAL UNIT NUMBER OF DRIVE
12 100000 DT.AVL= BIT1S ; SET WHEN NOT AVAILABLE FOR TESTING
13 002140 ITEM D.SERN 22. 1DISK SERIAL NUMBER

14
15 002140 END D.SIZE +SIZE OF DRIVE TABLE IN BYTES

SEQ 0048
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SEQ 0049

;USEFUL INSTRUCTION DEFINITIONS

1

z

3 .MACRO Aﬁs?ﬂG.ADR sLOGICAL AND INSTRUCTION

S BIC #tC<ARG>,ADR
6 NLIST

7 .ENDM

8

9 .MACRO OR ARG,ADR tLOGICAL OR INSTRUCTION

10 LIST

11 BIS #ARG,ADR
12 NLIST

15 .MACRO PUSH ARG ;PUSH INSTRUCTION

16 .IRP X, <ARG>

17 LIST

18 MOV X,-(SP)
19 LNLIST
20 .ENDM
gé .ENDM
23 .MACRO POP ARG ;POP INSTRUCTION
24 IRP X, <ARG>
25 LIST
26 MOV (SP). . X
27 LNLIST
28 .ENDM
233 .ENDM
31 .MACRO .BR ADR ;A BRANCH TO THE NEXT LOCATION

32 JIF P2
33 .IF NE .-ADR

L2 ) .ERROR ;ILLEGAL .BR TO ADR

35 .ENDC

36 .ENDC

g; .ENDM

39 LMACRO ASSUME FIRST CONDITION SECOND
:‘1) .g'__mxuou <FIRST>-<SECOND>
:g .ERROR ;BAD ASSUME OF <FIRST> CONDITION <SECOND>

$
:
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b et oo o b el d et i et TIPS

+PRINT CHARACTER
ARGUMEN

EX: "PRINT R1” WILL PRINT THE CHARACTER IN R1
SPECIAL CASE: "PRINT #CR” WILL PRINT END OF LINE SEQUENCE
THE PRINTING IS DONE AT THE MODE OF THE LAST PRINT LINE CALL
IE., PNTX, PNTB, PNTX, PNTS

.MACRO PRINT ARG1
.IF DIF <ARGl:-,RO

o @r @e S S

LIST
LNLIST
.ENDC
LLIST
LNLIST

:PROCESSING MACRO FOR NEXT SET OF FORMATTED MESSAGE MACROS

.MACRO mp;i.éra;n.m.mx.mz.ms.m.ms.m.mv.m
_IRP AA, <ARGS,ARG7,ARG6 , ARGS . ARGA , ARG3 , ARG2 , ARG1>
- "“:isr

NLIST
PNT.CT=PNT.CT.2
.ENDC
.ENDM
LIST

NLIST

T MUST BE SOURCE STATEMENT TO MOVE CHARACTER TO PRINT (MOV ARG,RO)

MOVB ARG1,.RO

CALL CPNT

m M. '(9)

JSR R1,RTN
.WORD ADR
.WORD PNY .CY

SEQ 0050
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SEQ 0051

. JPRINT FORMATTED MESSAGE MACROS
2 ; USE THESE MACROS TO PRINT A FORMATTED MESSAGE
3 + FIRST ARGUMENT MUST BE ADDRESS OF FIRST CHARACTER OF MESSAGE STRING
4 " TO BE PUT INTO WORD (.WORD ARG)
| 5 : UP TO 8 SOURCE STATEMENTS MAY FOLLOW TO SPECIFY PARAMETERS T0 BE
o : USED BY THE FORMAT
7
8 .MACRO PNTF ADR ARG1,ARG2,ARG3,ARGA ,ARGS,ARG6,ARG7 ,ARGS
9 PNT... LPNTF ADR ARG1,ARG2,ARGS,ARGA ,ARGS ,ARG6 ARG, ARGS
10 .ENDM
11 "MACRO PNTB ADR ARG1,ARG2,ARG3,ARGA ,ARGS,ARG6,ARG7 , ARGS
12 PNT... LPNTB ADR ARG1,ARG2,ARGS,ARGA ,ARGS ,ARG6 , ARG7 ,ARGS
1 .ENDM
14 "MACRO PNTX ADR ARG1,ARG2,ARG3,ARGA,ARGS,ARG6 , ARG7 , ARGS
15 PNT... LPNTX ADR ARG1,ARG2,ARG3,ARGA ,ARGS,ARG6,ARG7,ARGS
1 . ENDM
17 "MACRO PNTS ADR ARG1,ARG2,ARG3,ARGA,ARGS,ARG6 ,ARG7 , ARGS
18 PNT... LPNTS ADR ARG1,ARG2,ARG3,ARGA ,ARGS ,ARG6 ,ARG7 , ARGS
1 .ENDM
20 mmrmmt.mmmmsmmvm
21 PNT... LPNT ADR ARG1,ARG2,ARG3,ARGA ,ARGS ,ARG6,ARG7 , ARGS

22 .ENDM
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.SBTTL GLOBAL DATA SECTION

X

; THE GLOBAL DATA SECTION CONTAINS DATA THAT ARE USED

; IN MORE THAN ONE TEST.

"-

FFREE:: .BLKW 1
FSIZE:: .BLKW 1
FMEM: .BLKW 1
FMEMS: .BLKW 1
CTABS:: .BLKW 1
CTRLRS: .BLKW 1
TSTTAB: .BLKMW 1
.GLOBL RAFMT
DMPROG: .WORD RAFMT
URUN: BLKW 1
URNING: .BLKW 1
UCNT: BLKMW 1
FILOPN: .WORD O
UFREEZ: .BLKW 1
NXMAD: .BLKM 1
FDATA: .WORD O
FCTBUF: .BLKB S12.
FCTNUM: .BLKW 1
MODE : BLKM 1
;INIT ROUTINE DATA
DTABS:: .BLKMW 1
IFLAGS::.BLKW 1
;CLOCK CONTROL
KM.CSR: .WORD O
KM.BRL: .BLKMW 1
KM.VEC: .BLKW 1
KM.HZ: .BLKW 1
KM.EL: .BLKMW 2
PTYPE: .WORD PF
ERRCHR: .BYTE 0,0
NULL: .WORD O
FNAME: .BLKB 10.

sFIRST FREE WORD IN MEMORY

1SIZE OF FREE MEMORY IN WORDS
:COPY OF FFREE AT END OF INIT SECTION
:COPY OF FSIZE AT END OF INIT SECTION

1START OF CONTROLLER tmlatm

SEQ 0052

sCOUNT OF UDA CONTROLLERS
lPOINTER 70 FIRST CONTROLLER TABLE uoea TEST

1START ADDRESS OF DM PROGRAM
iNUMBER OF UNITS TO RUN AT ONE TIME
num OF UNITS STILL RUNNING
;COUNTER OF UNITS UNDER TEST

: FILE OPEN

;FREEZE ON UNIT WHEN NOT ZERO

;SET TO ALL ONES BY NON-EXISTANT ADDRESS

;STORAGE FOR FCT BLOCK
;FCT BLOCK

NUMBER
;MODE WORD, SAME BIT DEFS AS SO.BIT

;START OF DRIVE TABLE STORAGE
;FLAGS FROM INIT CODE

;:CSR OF CLOCK

:BR LEVEL

; VECTOR

;HERTZ (S0. OR 60.)
;:ELAPSED TIME

:PRINT TYPE

:FIRST BYTE LOADED WITH OUTPUT CHARACTER

;USED TO PRINT A NULL CHARACTER
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GLOBAL DATA SECTION

tUSED TO GET ANSWER FROM GMANID CALL

1 003242 TEMP: .BLKB 22.

2 003270 061 055 112 DATEI: .ASCIZ\1-JAN-T70\ 1DEFAULT DATE
3 003301 .BLKB 3

4 003304 000000 DATEO: .WORD 0 1DATE STRING IN FORMATTER FORMAT

S 003306 .8LKB 1 s CFIRST

6 003320 c61 070 O
7 003345 104 105 103 .
8 003350 116 117 126 .ASCII\NOV\

9 003353 117 103 124 ASCIINOCT\
10 003336 123 105 120 ASCII\SEP\
11 003361 101 125 107 ASCII\AUG\
12 003364 112 125 114 LASCIINJN
15 003367 112 125 116 ASCII\JUN\
14 003372 115 101 131 ASCII\MAY\
15 003375 101 120 122 ASCII\APR\
16 003400 115 101 122 - ASCII\MAR\
17 003403 106 105 102 .ASCII\FEB\
18 003406 112 101 116 .ASCII\JAN\
19 003411 037 DAYS: .BYTE 31
20 003412 035 .BYTE 29
21 003413 037 .BYTE 31.
22 003414 036 .BYTE 30.
23 003415 037 .BYTE 31
24 003416 036 .BYTE 30
25 003417 037 .BYTE 31.

037 .BYTE 31.
27 003421 036 .BYTE 30
003422 037 .8YTE 31
29 003423 036 .BYTE 30
30 003424 037 .BYTE 31.
31 003425 061 071 000 YEAR19: .ASCIZ\I9N
32 003430 062 060 000 YEAR20: .ASCIZ\20\
34 003434 000000 IPADRS: .WORD O
35 003436 000000 .MORD ©
003440 000000 .WORD O
37 003442 000000 .WORD O
38 003444 000000 .WORD O
39 003446 000000 .WORD O
40 003450 000000 .WORD 0
41 003452 000000 .WORD ©

WORD ZERO SAYS NO DATE MERE YET)
HIGHEST: . ASCII\M'M‘O?S?O'SSIOIS\
MONTHS : tNAME OF MONTHS

¢HIGHEST DISK SERIAL NUMBER

tNUMBER OF DAYS IN EACH MONTH

SEQ 0053
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GLOBAL TEXT SECTION

Ve N WVE LN

E/

A-Q FORMATTER/

122

103

101

132

125

_SBTTL GLOBAL TEXT SECTION

| "TME GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS,
! MESSAGES. AND ASCIT INFORMATION THAT ARE USED IN

| MORE THAN ONE TEST.

‘o.

' NAMES OF DEVICES SUPPORTED BY PROGRAM

DEVTYP <RA SERIES DISK DRIVE>

+ TEST DESCRIPTION
P
DESCRIPT <«CZUDKO UDASOA,KDASOA-Q FORMATTER>

. — A e . —— ——  ——— . — — ——

SEQ 0054

LSDVTYP: ;
.ASCIZ /RA SERIES DISx DRIV

.EVEN

LSDESC::
.ASCIZ /CZUDXO UDASOA KDASO

.EVEN




D5

CZUDKO UDASOA/KDASO-Q FORMATTER MACRO V05.01b Mondey O1-Oct-84 10:07 Peage 49
GL OBAL TEXT SECTION

1
2
3 003544
4 003574
S 003626
6 003630

105
040
040
101

116
106

122

124
117

105

JUNFORMATTED MESSAGES

DATEQ: .ASCIZ\ENTER DATE AS DD-MMM-YY\
FILNAQ: .ASCIZ\ FOR DISK TO BE FORMATTED\

SERNQ: .ASCIZ\ ©\
WNQUES: .ASCIZ\ARE YOU SURE YOU WANT TO RUN THIS FORMATTER:
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'G.mﬂ. TEXT SECTION
. , FORMAT STATEMENTS USED IN PRINT CALLS
2
3 003704 045 124 000 ERRONE: .ASCIZ\$T\
& 003707 045 116 000 ERAML: .ASCIZ\SN\
i S 003712 042 040 040 RANTIM: .ASCIZ\" RUNTIME “D16":"“\
; 6 003735 104 071 082 RNTIMi: .ASCIZ\D9":"\
‘ 7 003743 104 o7 000 RNTIM2: .ASCIZ\D9\
8 003746 042 040 080 ERRMEL: .ASCIZ\" & & o ERROR PROCESSING MESSAGE STRING o + «"N\
9 004035 116 042 125 MESSG: .ASCIZ\N“UNIT “D6“ CONTROLLER AT "016* ORIVE “D9S\
10 004110 042 116 117 NOCLOCK: .ASCIZ\"NO LINE CLOCK AVATLABLE FOR TIMING EVENTS“N:
11 004165 042 110 117 BASNO: .Ascxz\-uost PROGRAM “\
12 004204 042 040 040 BASL2: .ASCIZ\" CONTROLLER AT “016\
13 004232 042 040 040 BASLS: .ASCIZ\" DRIVE "D9\
12 004247 000 BAS:  .BYTE O JNULL TO PRINT NOTWING
1
16 004250 122 066 122 BASLN: .ASCIZ\RGRGRGR6\ SUSED T PRINT BASIC LINE OF m MESSAGE
17 004261 116 042 123 SERNUM: .ASCIZ\N"SERIAL NUMBER FOR UNIT “D6” CONTROLLER AT *016" DRIVE "D9\
18 004355 042 123 124 WNSTOP: .ASCII\"STOPPING THIS FORMAT AFTER THIS POINT WILL MAKE THE DISK"N:
19 004450 042 125 116 " ASCII\ “UNUSABLE u:u. CAUSE THE DISK TO BE SPUN DOMN WHEN"N\
20  A4S41 042 102 122 - ASCIZ\ "BROUGHT bn.
21 004565 116 042 127 WNSTRT: .ASCIT\N"MARMING: "N\
22 004601 042 040 040 "ASCII\" THIS FORMATTER PROGRAM SHOULD NOT BE USED AS A DIAGNOSTIC "N\
23 004703 042 040 040 "ASCII\" TOOL. RUN THIS PROGRAM oy AS INSTRUCTED IN THE DISK*N\
24 005002 042 040 040 ASCIZ\" DRIVE'S SERVICE MANUAL . "N\
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| GLOBAL TEXT SECTION

SEQ 0057

]

1 005043 X1A:
2 005043 X2A :
3 005043 X3A:
| 4 005043 042 111 116 X8A:  .ASCIZ\"INVALID ANSWERS GIVEN TO MARDWARE QUESTIONS "N\
| S 005122 122 065 122 X1: "ASCIZ\RSR6 "CONTROLLER MAS MORE THMAN ONE VECTOR, BR LEVEL OR BURST RATE "N\
6 005225 122 065 122 X2: 'ASCIZ\RSRG"MULTIPLE UNITS SELECT THE SAME DRIVE“N\
7 005301 122 065 122 X3: .ASCIZ\RSR6"MORE THMAN EIGHT DRIVES SELECTED ON THIS CONTROLLER“N\
8 005373 122 064 042 X&: "ASCII\R4 “NOT ENOUGM ROOM IN MEMORY TO FORMAT THE UNITS SELECTED“N\
9 005466 042 120 114 "ASCIZ\"PLEASE START PROGRAM OVER AND FORMAT FEWER UNITS AT A TIME "N\
10 005564 122 065 122 x8: .ASCIZ\RSR6"TWO CONTROLLERS USE THE SAME VECTOR"N\
11 005637 122 064 042 X9: "ASCII\R4"OMLY ONE DISK CAN BE SELECTED IN MM QUESTIONS IN RESTORE MODE. "N\
12 005742 042 120 114 "ASCIZ\"PLEASE START PROGRAM OVER AND SELECT ONLY ONE DISK. "N\
13 006031 122 064 082 X10:  .ASCIZ\R4"THIS PROGRAM CAN OMLY REFORMAT A DISK IN UNATTENDED MODE . "N\
14 006130 122 065 082 X14:  .ASCII\RS"CONTROLLER IS NOT SUPPORTED BY THIS FORMATTER PROGRAM. THIS"NA
15 006231 042 120 122 "ASCII\ "PROGRAM REQUIRES A UDASO-A (MODEL 6) OR A KDASO-@ (MODEL 13)"N\
16 006330 042 103 117 .ASCIZ\"CONTROLLER. CONTROLLER REPORTED MODEL CODE "D4~. "N\
17 006415 122 065 0482 Xx20:  .ASCIT\RS"MEMORY ERROR TRYING TO READ CONTROLLER WEGISTERS"N\
18 006502 042 103 110 ASCII\"CHECK CSR SELECTION SWIVCHES ON CONTROLLER PROCESSOR MODUWLE OR BUS"N\
19 006607 042 117 122 .ASCIZ\ N\
20 006661 122 065 082 X21:  .ASCII\RS”"CONTROLLER DIAGNOSTICS DETECTED FAILURE "NRS\
21 006750 042 122 105 .ASCIZ\"REPLACE CONTROLLER SDI MODULE "N\
22 007011 122 065 042 X21A: .ASCIZ\RS*CONTROLLER RESIDENT DIAGNOSTICS DETECTED FAILURE "NRSR7\
23 007103 122 065 082 X22:  .ASCII\RS~STEP BIT DID NOT SET IN SA REGISTER OURING INITIALIZATION"N\
24 007201 042 123 124 .ASCIZ\"STEP BIT EXPECTED “O16NRSR7\
o = 007236 122 765 042 X23A: .ASCII\RS*CONTROLLER DID NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING INITIALIZATI
26 007357 104 071 042 .ASCII\D9" MORDS MERE TO BE CLEARED STARTING AT ADDRESS "016N\
27 007445 042 106 111 .ASCII\"FIRST SEVERAL WORDS NOT CLEARED (UP TO 6): "N\
28 007522 123 066 042 .ASCIZ\S6 “ADDRESS "S4 “CONTENTS "N\
29 007553 123 067 117 X238: .ASCIZ\S7016SSO16N\
30 007567 122 065 042 X28:  .ASCII\RS*SA REGISTER OID NOT GO TO ZERO AFTER STEP 3 WRITE OF INITIALIZATION"N\
31 007677 042 120 125 "ASCIZ\ "PURGE/POLE DIAGNOSTICS WERE REQUESTED“NRSR7\
32 007754 122 065 042 Xx25:  .ASCII\RS i DID NOT RETURN CORRECT DATA IN SA REGISTER DURING"N:
33 010055 042 111 116 .ASCII\" TION"N\
34 010076 042 040 040 .ASCIZ\" SA EXPECTED “"O16NRSR7\
. 300 122 065 082 X30:  .ASCIZ\RS*CONTROLLER REPORTED FATAL ERROR IN SA REGISTER WHILE RUNNING FORMATTER-"NRS
36 010246 122 065 042 X31:  .ASCIZ\RS*FORMATTER PROGRAM IS MUNG"N\
37 010305 122 065 082 X32:  .ASCIZ\RS*MESSAGE BUFFER RECEIVED FROM FORMATTER WITH UNKNOWN REQUEST NUMBER“N\
38 010415 122 045 082 X36:  .ASCII\RS“ND INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS"N\
39 010506 042 127 110 .ASCIZ\"MMILE LOADING FORMATYTER"N\
oy, 40 010381 122 065 082 X37:  .ASCIZ\RS*CONTROLLER REPORTED FATAL ERROR IN SA REGISTER WHILE LOADING FORMATTER"NRS
\
41 010661 122 065 042 X100: .ASCIZ\RS“FORMATTER ASKED UNEXPECTED QUESTION (“D12")"N\
42 010742 122 065 042 X101: .ASCIZ\RS“FORMATTER REJECTED ANSWER TO DATE OR SERIAL NUMBER QUESTION"N\
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CZUDKO UDASOA/KDASO
GLOBAL TEXT SECTION

1 011043
2 011077
5 011144
4 011247
S 011354
6 011370
7 011455
8 011504
9 011532
10

11
12 011601
13 011671
14 011710
15

042
123
122
042
042
123
123
042
042

045
042
042

101
111
116

105
117
042
111
117
042
117
040
105

111
116
101

XMSG1:
XMSG2:
XPKTL:

XPKT2:
XSA:
XFRU:

SERNX :
DATEX:

FILNAM:

G5

SEu 0058
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.ASCIZ\"MESSAGE BUFFER CONTAINS: "N\
ISCIZ\S”I‘SIOI‘S1016510168101651016510104\
"RESPONSE PACKET FROM CONTROLLER

.ASCII\RS DOES NOT CONTAIN EXPECTED DATA“N\
&g::um W RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED"N\
.ASCIZ\SS"COMMAND PACKET SENT"S6"RESPONSE PACKET RECEIVED M\

.ASCIZ\S601651016514016S1016N\
.ASCIZ\" SA CONTAINS "O16N\
.ASCIZ\"REPLACE CONTROLLER PROCESSOR MODULE "N\

.ASCIZ\SAINPUT m ma WITH DECIMAL NUMBER LO= O HI- sT\

.ASCIZ\"INPUT ERROR. "
.QSV‘E:{IZ\W OF FILE CWTAINI'G BAD SECTOR INFORMATION"\
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VRNV WN M

14 011772
15 011772
011772
011776

HS
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GLOBAL ERROR REPORT SECTION

177777
177777
177777
177777
1777717

012746
004137
005122
000002

012746
004137

012746
004137

005043
016422

005043
016422

005043
016422

016422

005043
016422

016422

.SBTTL GLOBAL ERROR REPORT SECTION

SEQ 0059

'*IHE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS

: USED BY MORE THAN TEST TO OUTPUT ADDITIONAL ERROR INFORMATION,

PRINTE

+ (BASIC) AND PRINTX (EXTENDED) CALLS ARE USED TO CALL PRINT SERVICES.

. - -

SVCINS=
SVCTST=
SvCSuB=
SVCGBL =
SVCTAG=

-1
-1
-3
-1
-1

ERROO1
PNTB X1,0X1A

ERROO2
PNTB X2,8X2A

ERROO3
PNTB X3,8X3A

ERROO4
PNTB x4

ERROOS
PNTB X8,0X8A

ERROO9
PNTB X9

LIST INSTRUCTIONS, SHIFTED RIGHT
LIST TEST TAGS, SMIFTED
LIST SUBTEST TAGS, SHIFTED RIGHT
LIST GLOBAL TAGS, SHIFTED RIGHT
LIST OTHER TAGS, SHIFTED RIGWT

RIGHT

JSR R1,LPNTB
.WORD X1
.WORD PNT.CT
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GLOBAL ERROR REPORT SECTION

g"l 012104
38 012106
39 012106
012106
012112
012114
40 012116

012232
65 012234
66
67 012236
68 012236

004137
006031

010246
004137

007011

042737

010246
013746
004137
007103

016422

016422

016422

177775

016422

016422

100000

020356
016422

020356

BGNMSG ERRO10
PNTB X10

ENDMSG

BGNMSG ERRO14
PNTB X14,R2

ERRO21
MOV R2.R1
AND 2.R1

BEQ ERR21A
PNTB X21,R2

BR EOFMSG
ERR21A:
PNTB X21A,R2

EOFMSG:

ERRO22
BIC #SA.ERR,UDARSD
PNTB X22,UDARSD,R2

ENDMSG

BGNMSG ERRO023
PNTB X23A,R3,R1

mV nz.'(y)
MOV

SEQ 0060

UDARSD, -(SP)

JSR R1,LPNTB
. WORD
.WORD PNT.CT
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UDASOA/KDASO
GLOBAL ERROR REPORT SECTION

77 012312

78

79 012314

80 012314
012314
012316
012322
012324

81 012326

93 012372

38
95 012374
9 012374

010146
010346
004137
007236
000004
005742
005712
001406

011246
010246
004137
0073553
000004
005722
005303
001365

004137
011532
000000

010246
004137
007567

010246
010146
004137
007754

010146
004137
010130
000002

004137
010246

016422

016422

016422

016422

016422

016422

016422

1ST -(Re)
ERR23A: TST (R2)
BEQ ERR2

38
PNTB X238,.R2,(R2)

ERR23B: TST (R2).
DEC R3
BNE ERR23A

ERR23C: PNTB XFRU

BGNMSG ERRO24
PNTB Xx24,R2

ERRO25
PNTB X25.R1,.R2

BGNMSG ERRO30
PNTB X30.R1

BGNMSG ERRO31
PNTB X31

BGNMSG ERRO32
PNTB X32

J5

SEQ 0061
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GLOBAL ERROR REPORT SECTION

SEQ 0062

|
|
I
|
|

004137
010305
000000

004737
004737

004737

004137
010415

010146
004137
010541
000002

011446
004137
010661

004137
010742

004137
011144
000000

010401
062701
010402
062702
012703

011246
016246
011146

016422

012574

012502

012502

016422

016422

016422

016422

016422

000104

000014

CALL MSGPKT

BGNMSG ERRO33
CALL PNTPKT
ENDMSG

BGNMSG ERRO34
CALL PNTPKT
ENDMSG

BGNMSG ERRO36
PNTB X36

BGNMSG ERRO37
PNTB X37.R1

BGNMSG ERR100
PNTB X100,(R4)

BGNMSG ERR101
PNTB X101

ENDMSG
PNTPKT: PNTB XPKT1
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| GLOBAL ERROR REPORT SECTION

145 012672

016146
004137
011455
000010
062701

005303
001360
000207

000002
016422

000004
000004

016422

000014

000014

016422

000016

SEQ 0063
JSR R1,LPNTB
.WORD XPKTZ
.MORD PNT.CTY

ADD @4 ,R1

ADD #4,R2

DEC R3

BNE PNTPKL

RETURN

PNTB XMSG1
JSR R1,LPNTB
.MORD XMSG1
.HORD PNT.CT

MOV C.RING(RS),R4

ADD #HC.BF2,.R4

MOV #5.R3

PNTB XMSG2,(R4),2(R4),4(R4),6(R4),8.(R4),10.(R4),12.(R4)
MOV 12.(R4),-(SP)
MOV 10.(R4),-(SP)
MOV 8.(R4),-(SP)
MOV 6(R4),-(SP)
MOV 4(R4),-(SP)
MOV 2(R4),-(SP)
MOV (R4),-(SP)
JSR R1,LPNTB
.MORD PNT.CT

ADD #14..R4
DEC R3

RETURN
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| GLOBAL ERROR REPORT SECTION

SEQ 0064

1 000001 SVCINS= 1 + LIST INSTRUCTIONS, SHIFTED RIGHWT
2 000001 SVCTST= 1 s LIST TEST TAGS, SHIFTED RIGHT

3 000001 SvCSuB= 1 + LIST SUBTEST TAGS, SHIFTED RIGHT
& 000001 SVCGBL- 1 s LIST GLOBAL TAGS, SHIFTED RIGHT
5 000001 SVCTAG= 1 i LIST OTHER TAGS, SHIFTED RIGHT




| CZUDKO UDASOA/KDASO
| GLOBAL SUBROUTINES SECTIOW

VB W -

7 012674
012674
012676
012700
012702

8 012704
012704

104454

012044
104444

.SBTTL GLOBAL SUBRMWTINES SECTION

;MEMORY ALLOCATION ERROR
:
; THIS ROUTINE PRINTS A SYSTEM FATAL ERROR AND EXITS THE TEST

FMERR :

ERRSF 4, ,ERR0O4

DOCLN

NS
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; ABORT

SEQ 0065

TRAP CSERSF
4

o

ERROO4
TRAP CSDCLN
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' GLOBAL SUBROUTINES SECTION

1 s ALOCM

e :

i :ALLOCATE A BLOCK OF FREE MEMORY. REPORT ERROR IF MEMORY EXMAUSTED.

[ | H

S : INPUTS

[ 3 Rl - w OF WORDS TO ALLOCATE

| : FIRST FREE WORD IN MEMORY

g : sFS ZE - SIZE OF FREE MEMORY AVAILABLE IN WOURDS

:

10 : R1 - ADDRESS OF FIRST WORD OF ALLOCATED MEMORY

11 s FFREE - NEW FIRST FREE WORD IN MEMORY

12 FSIZE - SIZE OF FREE MEMORY LEFT AFTER ALLOCATION

13 sSYSTEH FATAL ERROR WILL BE REPORTED IF NOT ENOUGH MEMORY AVAILABLE

1; ;AND ENTIRE PROGRAM WILL BE STOPPED.

1

16 012706 ALOCM: PUSH FFREE 1SAVE FFREE AT ENTRY

012706 013746 002140 MOV FFREE, -(SP)

17 012712 160137 002142 SUB R1,FSIZE sREDUCE SIZE OF FREE MEMORY

18 012716 002766 BLT FMERR sREPORT ERROR IF NOT ENOUGH MEMORY
19 012720 060101 ADD R1.R1 ;CHANGE WORDS T0 BYTES
20 012722 060137 002140 ADD R} ,FFREE C&CI.I.ATE NEW START OF FREE MEMORY
21 012726 POP R1 ;GET START OF ALLOCATED mv

012726 012601 ; MOV (SP).,.R1
22 012730 000207 RETURN
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GLOBAL SUBROUTINES SECTION

X Y. AV T VT

10
11
12
13 012732
14 012736
15 012742

16
17 012746

012701
004737
010165

000207

000336
012706
000014

s HCOMM

:H.LMTES MEMORY FOR MOST COMM AREA AND PACKET BUFFERS WITH ONE
;DESCRIPTOR IN EACH RING. TO BE CALLED WHEN INITIALIZING
;A CONTROLLER WITH SA MSG-0 AND SA.CMD=0.

:

: INPUTS:

' RS - ADDRESS OF CONTROLLER TABLE

tOUTPUTS

' CONTROLLER TABSLE POINTING TO MOST COMM AREA

8 R4 - ADDRESS OF HOST COMM AREA
1GET SIZE OF AREA TO ALLOCATE

MCOMM: MOV &MC.SIZ/2.R1
CALL ALOCH ;ALLOCATE THE MEMORY
MOV R1,C.RING(RS) sGET ADODRESS OF HOST COMM AREA
P sPLACE IN CONTROLLER TABLE
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GLOBAL SUBROUTINES SECTION

BNV B WM -

23 013046

24 013052
25

26 013054
27 013056
28 013060
013060
013062
013064

29 013070
30 013072
013072

010346
010446
005037

012746
012746
012746
012746
104437
062706

104422
012703

005714
001406
0035034
005737
001010
005303
001370

012700
104436

012604
012603
000207

005744
010405

104455
012134
005014
104444

002172

000340
017332

000003
000010

000010
003434

002172

- —— - — — . — . — o — — . — " ——

SEQ 2068
IRESET
; RESET ALL UDA-S50S IN THE CONTROLLER TABLES
H
i INPUTS:
' IPADRS - CONTAINS ALL IP ADDRESSES
1 OUTPUTS:
i NONE
]
**Y: m "3.“'
m .3.'(9)
m “.'(9)
CLR NXMAD
SETVEC #4,0NXMI,#PRIO7
MoV #PRIO7, -(SP)
MOV MOMI, -(SP)
MOV o4,-(SP)
m .,. "‘9)
TRAP CsSVEC
ADD #10,5P
BREAK
TRaP C4BRv
MOV 8. ,R3 3+ R3 = COUNTER OF ENTRIES
MOV OIPADRS ,R4 :+ R4 -> IP ADDRESS
1%: TST (R4) + IS THERE AN ENTRY?
BERQ 24 + IF NOT, DONE
CLR (RE). : INIT UDA
TST NXMAD : WAS THERE AN ERROR?
BNE 3s s IF SO, EXIV
DEC R3 1 MAXE SURE WE DO NOT EXTEND OVER AREA
BNE 1s : IF NOT DONE. BRANCH
24: CLRVEC
MOV &4 ,RO
TRAP CsCveC
POP <R4 ,R3>»
MOV (SP)..R4
MOV (9).-“3
RETURN
3¢: 187 -(R4) ;+ R4 -> UDAIP THAT FAILED
MOV R4 ,RS 3 SAVE IN RS FOR REPORT
ERRDOF 20, .ERRO20
TRAP CSERDF
LHORD 20
HMORD O
CLR (R4) ; DESTROY ENTRY SO NOT TO FALL INTO RESET ERROR LOOP
DOCLN
TRAP CSOCLN
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| GLOBAL SUBROUTINES SECTION

SEQ 0069

s ;W
3 ILW AND RUN A DM PROGRAM IN THE CONTROLLERS. RETURN WHEN ALL
4 DM PROGRAMS HAVE TERMINATED.
S
6 L INPUTS :
7 s TSTTAB - POINTER TO FIRST CONTROLLER TABLE
8 Rl - w OF CONTROLLERS TO TEST
| 9 i INPLICIT INPUTS:
' 10 Mmsmos - POINTER TO START OF DM PROGRAM IN MEMORY
11 c
12 Z SET IF NO CONTROLLERS SUCCESSFULLY STARTED
{z lll. REGISTERS ARE USED AND PREVIOUS CONTENTS DESTROYED.
1S 013074 010137 002160 RUNDM: MOV R1,URUN sSAVE NUMBER OF UNITS TO RUN
{_6' 013100 005037 002162 CLR URNING ;CLEAR NUMBER OF UNITS RUNNING
ig :LOAD DM PROGRAM INTO EACH CONTROLLER
20 013104 013737 002160 002164 MOV URUN,UCNT ;SET COUNTER OF UNITS
21 013112 013705 002154 MOV TSTTAB.RS sGET FIRST CONTROLLER TABLE
22 013116 LDDM:
2% 013116 005065 000012 CLR C.FLG(RS sCLEAR ALL FLAGS
24 013122 116537 000002 002074 MOV C. WIT(IS) LSLUN sSEE IF UNIT TO BE TESTED
25 013130 005765 000002 TST C.UNIT(RS)
26 013134 100407 BMI LDNEXT sIF NOT, DON'T LOAD THIS UNIT
27 013136 ASSUME CT.AVL EQ BIT1S
28 013136 004737 012732 CALL HCOMM :ALLOCATE SPACE FOR MOST COMM AREA
29 013142 004737 016554 CALL LOADDM ;LOAD THE DM PROGRAM
30 013146 001402 BEQ LDNEXT 1IF ERROR, TO NEXT CONTROLLER
31 013150 005237 002162 INC URNING +IF NO m COUNT UNIT RUNNING
32 013154 062705 000052 LDNEXT: ADD #C.SIZE.RS sMOVE T0O 'EXT CONTROLLER TABLE
33 013160 005337 002164 DEC UCNT sCHECK IF MORE CONTROLLERS
34 013164 001354 BNE LDDM ;LOAD NEXT
35 013166 005037 002170 CLR UFREEZ ;CLEAR UNIT FREEZE FLAG
g 013172 012737 177777 003176 MOV #-1.FCTNUM ;;INVALIDATE FCT BLOCK NUMBER (BLOCK IN MEMORY)
;g ;CHECK IF ANY CONTROLLERS LOADED
:g 013200 005737 002162 TST URNING 1ANY UNITS LOADED?
R :THE DM PROGRAMS ARE NOW IN CONTROL
:‘3 ;RESPOM MUST BE CALLED TO RESPOND TO THEIR REQUESTS

45 013204 000207 RETURN




F6

| CZUDKO UDASOA/KDASO-Q FORMATTER MACRO /0S5.01b Mondey 01-Oct-84 10:07 Pege 60
| GLOBAL SUBROUTINES SECTION

VR NOWVEWN -

10 013206
11 o13212
12 013214

013214
13 013216
14 013222

005737 002166
001403

104435
005037 002166
000207

1 CLOSEF

:
:CLOSE DATA FILE FOR DM PROGRAMS

'
lePUTS

FILOPN - ZERO IF FILE NOT OPEN
IWTPUTS'

CLOSEF: TST FILOPN
BEQ 1+
CLOSE

CLR FILOPN
1%: RETURN

1SEE IF FILE CURRENTLY OPEN

s IF SO, CLOSE I7
sAND MARK AS SO

TRAP

CsCLOS

SEQ 0070
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GLM SUBROUTINES SECTION

0135705
013737

104422
016504
032765
001502
116537
032765
14 013270 001150
032765
16 013300 001002
000137

011503
016301
001405

104455
000036
000000
012346
000465

002154
002160
000014

000002
000010

014050

002164

000012

002074
000012

000012

000036
000012

000012

000012

G6

SEQ 0071
1RESPOM
'
;RESPOND TO DM REQUESTS. RETURN WHEN ALL DM PROGRAMS
tHAVE TERMINATED.
RESPDM: MOV TSTTAB,RS 1GET CONTROLLER TABLE ADDRESS
MOV URUN,UCNT 1SET COUNTER OF UNITS
RESPCT: BREAK .auou DRS TO SEE TEIIHIN’L INPUT
TRAP C$BRX
MOV C.RING(RS),.R4 1GET HOST COMM AREA ADDRESS
BIT OCT.AN,C.FLG(RS) 1CHECK IF PROGRAM PUNNING
BEQ RSPNXT +IF NOT, LOOK AT NEXT
MOVB C.UNIT(RS),LSLUN 1STORE UNIT NUMBER UNDER TEST
BIT #CT.MSG,C. FI.G(RS) ' INTERRUPT I
8ME RSPIN 1IF SO, LOOK AT PACKET
BIT #CT.CMD,.C.FLG(RS) ' COMMAMND HAS BEEN SENT
BNE 14 1 IF NOT, SEND ONE
JMP RSPOUT
;CHECK IF UDA STILL RUNNING
1¢: MOV (RS),R3 1GET ADDRESS OF UDAIP
MOV 2(R3).R1 ;LOOK AT UDASA REGISTER
BEQ RSPTM s IF , UDA STILL RUNNING
ERROF 30, ,ERRO30 ;REPORT UDA HAS FATAL ERROR
TRAP CSERDF
LHORD 30
LHMORD O
.WORD ERRO30

BR RSPORP
;CHECK FOR TIMEOUT OF RESPONSE

RSPTM: TST C.TOT(RS)
BEQ RSPNTO
YST KM.CSR

BEQ RSPNTO
CIP KM.EL«2,C.TOH(RS)
BHI RSPTMO
'E RSPNTO
O KM.EL,C.TO(RS)
BLO RSPNTO
RSPTMO: BIT #CT.STA,C.FLG(RS)
RSPTOE

BNE

7ST HC.CCT(R4)

BMI RSPTOE

MOV #CT.TM1,RO

BIT &CT.TM1,C.FLG(RS)
BEQ 14

ASL RO
14: BIS OCT.STA,RO
8IS RO,C.FLG(RS)
MOV #0P.GDS,RO
CALL BLOCMD
MOV ORG.OWN,HC.CCT(R4)
TST &(R3)
JMP RSPOU4

;:DROP CONTROLLER FROM TESTING

+SEE IF DUP PROGRAM TO BE TIMED

1SEE IF A CLOCK ON SYSTEM
tOON'T TIME IF NO CLOCK
;COMPARE TO TIMEOUT COUNTER

TIME ELAPSED SINCE LAST INTERRUPT
T DUST STATUS COMMAND OUTSTANDING

SO
T LAST COMMAND PACKET
IF NOT
T TIMEOUT ALREADY HAPPENED

e
S9SN8
>»
$24s0
§=

g

E

e
@S o

1SET SECOND TIME OUT FLAG

;SET THE PROPER TIMEOUT BIY

s AND STATUS REQUESTED BIV
sBUILD GET DUST STATUS COMMAND

MARK COMMAND TO UDA
ITELL UDA COMMAND 1S THERE
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| GLOBAL SUBROUTINES SECTION

|
|
|

]

53 013460

RSPNTO:

H6

SEQ 0072
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GLOBAL SUBROUTINES SECTION
1 1SWITCH TO NEXT CONTROLLER
2
3 013460 005737 002170 RSPNXT: TST UFREEZ 1FROZEN TO ONE UNIT?
4 013464 001264 BNE RESPCT 1STAY THERE IF SO
S 013466 062705 000052 ADD #C.SIZE,RS tMOVE TO NEXT TABLE
6 013472 005337 002164 DEC UCNT 1CHECK IF MORE CONTROLLERS
7 013476 001257 BNE RESPCT sLOOK AT NEXT CONTROLLER
g 013500 C00651 BR RESPDM tLOOK AT FIRST CONTROLLER AGAIN
{2 ;REMOVE A CONTROLLER FROM TESTING
12 013502 005065 000012 RSPORP: CLR C.FLG(RS) ;CLEAR PROGRAM RUNNING
13 013506 005037 002170 CLR UFREEZ
14 013512 010504 MOV RS,R4
15 013514 062704 000016 ADD #C.DRO,R4
16 013520 012702 000010 MOV #8.,R2
17 013524 012403 14%: MOV (R4)+,R3
18 013526 001420 BEQ 3¢
19 013530 005763 000002 TST D.UNIT(RS)
20 013534 ASSUME DT.AVL EQ BIT1S
21 013534 100003 BPL 24
22 013536 DEC R2
23 013540 001371 BNE 1¢
24 013542 000412 BR 3¢
25 013544 052763 100000 000002 2%: BIS #DT.AVL,D.UNIT(R3)
26 013552 005302 DEC R2
27 013554 001405 BEQ 3¢
26 013556 005714 TST (R4)
29 013560 001403 BEQ 3%
30 013562 004737 016554 CALL LOADDM 1START DM PROGRAM AGAIN
31 013566 001223 BNE RESPCY
32 013570 005337 002162 3¢: DEC URNING sREDUCE RUNNING CONTROLLERS COUNT
33 013574 001331 BNE RSPNXT sIF ANY STILL RUNNING, LOOK AT THEM
g 013576 000207 RETURN ;ELSE RETURN TO TEST SECTION
36 013600 RSPTOE: ERRDF 31,,ERRO31 tREPORT TIMEOUT ERROR
013600 104455 TRAP CSERDF
013602 000037 .MORD 31
013604 000000 .WORD O
013606 012362 WORD ERRO3.

37 013610 000734 BR RSPDRP ;DROP CONTROLLER FROM TESTING




Jb

| CZUDKO UDASOA/KDASO-Q FORMATTER MACRO VOS.Olb Monday O1-Oct-84 10:07 Page 63 e e
CLOBAL SUBROUTINES SECTION
| 1 ;CONTROLLER MAS RESPONDED, LOOK AT MESSAGE PACKET
5 ,CHECK FOR PROPER OPCODE IN END PACKET
4
S 013612 012700 000204 RSPIN: MOV #OP.END+OP.SSD,RO JGET SEND DATA END PACKET OPCODE
& 013616 032765 000020 000012 BIT #CT.REQ.C.FLGCRS) 1LOOK IF SEND DATA OR RECEIVE DATA
7 013624 001402 BEQ RSPMMR
8 013626 012700 000205 MOV 40P .END+OP.RSD,RO JCHANGE TO RECEIVE DATA END PACKET OPCODE
9 013652 120064 000030 RSPMMR: CMPB RO,HC.MPK+P.OPCD(RA4) |COMPARE TO OPCODE IN END PACKET
10 013636 001145 BNE RSPERR
12 .LOOK AT STATUS CODE
14 013640 032764 000037 000032 BIT #ST.MSK.HC.MPK+P.STS(R4)  ;CHECK FOR STATUS CODE ST.SUC (ZERD)
15 013646 001004 BNE RSPERMW
17 ,CHECK FOR EXPECTED REFERENCE NUMBER
19 013650 026564 000050 000020 CMP C.REF(RS),HC.MPK+P.CRF(RE) ;CHECK IF CORRECT REF NUMBER
20 013656 001405 BEQ RSPPTM
21 013660 RSPERW: ERROF 33, ,ERRO33
013660 104455 TRAP  CSERDF
013662 000041 MORD 33
013664 000000 WORD O
013666 012412 "WORD ERRO33
22 013670 000704 BR RSPDRP ;OROP UNIT FROM TESTING
24 ,CHECK IF RESPONSE FROM SEND OR RECEIVE DATA COMMAND
56 013672 032765 000020 000012 RSPPTW: BIT #CT.REQ,C.FLG(RS) ,CHECK IF RESPONSE FROM DM PROGRAM

27 013700 001463 RSPOU: BEQ RSPIUT ;LOOK AT REQUEST NUMBER IF SO




1

2
5 013702
4 013706
S 013712
6 013714
7 013720
8 013722
013722
013724
013726
013730
9 013732

10
11 013734
12 013740
13 013744
14 013750
15 013754
16 013760
17 013764
18 013766
19 013772
20 013776
21 014000
22 014002
23 014004
24 014006
25 014010
26 014012
27 014016

28
29 014020
30 014024
31 014030
32 014032
33 014034
34 014040
;2 014042

37
38
39 014050
40 014056
41 014064
42
43 014066
44 014072
45 014076
46 014102
47 014106
48 014114
a9

S50 014116
51 014124
S2 014124
53 014130

016401
042701
001403
020127
101405

104455
000040

000000
012374
000663

016403
162703
012700
004737
012700
004737
010402

000430
007777

060007

000034
000002

000004
016754
000164
017116

000244
17000C

014276

000014
000001

000120
000020

000350

016754
017116

017040
000042

000012
000012

000012

000012

000012
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GLOBAL SUBROUTINES SECTION

SEQ 0075
sMAINTENANCE READ END PACKET RECEIVED, LOOK AT REQUEST FROM DM PROGRAM
RSPPT2: MOV HC.BF2(R4),R1 1GET REQUEST NUIBER
8IC #tC<DU.TYP> ,R1 1CHECK TYPE
BEQ 1¢ 1 IF_ZERO, ERROR
CMP R1,60V.SPC 1CHECK IF IN EXPECTED RANGE
BLOS RSPPT3
1%: ERROF 32, ,ERRO32 1BAD REQUEST NUMBER
TRAP CHERDF
.MORD 32
.WORD O
.WORD ERRO32
BR RSPDRP ;OROP UNIT FROM TESTING
RSPPT3: MOV HC.MPK.P .BCNT(R4),R3 tGET BYTE COUNT OF CHARACTERS RECEIVED IN R3
SUB #2,R3 1(FIRST TWO CHARACTERS ARE TYPE WORD)
MOV #0P.SSD,RO ;BUILD A SEND DATA COMMAND PACKET
CALL BLOCMD +  FOR ANSWER TO DM PROGRAM
MOV #HC.BF1.RO +POINT TO BUFFER IN PACKET
CALL CLRBUF
MOV R4,R2 ;R2 POINTS TO SEND
ADD #MHC.BSZ.R4 ;R4 POINTS TO CHARACTERS IN RECEIVE BUFFER
BIC #OU.TYP,(R4). ;CLEAR TYPE FIELD IN BUFFER
SWAB R1 tGET TYPE RIGHT JUSTIFIED
ASR R1 s TIMES TWO
ASR R1
ASR R1
MOV R1.RO 1COPY MESSAGE TYPE TO RO
CLR P21, tR1 CONTAINS ZERO SEND BYTE COUNT
CALL GRSPDSP-2(RO) ;:CALL REQUESTED ROUTINE
BNE RSPDRP sROUTINE RETURNS Z CLEAR TO DROP UNIT FROM TESTING
: Z SET IF UNIT TO CONTINUE RUNNING
MOV C.RING(RS).R4 sGET RING ADORESS
BIT #1.R1 ;LOOK AT CHARACTER COUNT TO SEND TO DUP PROGRAM
BEQ 1¢ :IF AN ODD COUNT
INC R1 + INCREASE BY ONE
1¢: MOV R1,HC.CPK+P.BCNT(R4) :PUT CHARACTER COUNT IN COMMAND PACKET
BPL RSPOUT + IF NEGATIVE BYTE COUNT RETURNED
BIC #CT.REQ,C.FLG(RS) : DON'T SEND ANY DATA TO UDA
;SEND COMMAND BACK TO UDA
RSPOUT: BIC #CT.MSG+CT.STACT . TM1.CT.TM2,C.FLG(RS) ;CLEAR MESSAGE RECEIVED FLAG
BIT #CT7.REQ,C.FLG(RS) 1CHECK WHICH COMMAND TO SEND
BNE RSPOUR2 tBRANCH IF RESPONSE TO REQUEST
MOV 0P .RSD.RO 1BUILD RECEIVE DATA COMMAND
CALL BLDCMD
MOV #MHC.BF2,RO :POINT TO MESSAGE BUFFER
CALL CLRBUF + AND CLEAR IT
8IS #CT.REQ,C.FLG(RS) 1SET REQUEST BIT
BR RSPOU3
:SPM: BIC oCT.REQ,C.FLG(RS) ;CLEAR REQUEST BIT
CALL SNDCMD 1SEND COMMAND TO UDA
RSPOU4: MOV C.TOT(R5),RO +SET TIMEOUT
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| GLOBAL SUBROUTINES SECTION

SEQ 0076

S4 014134 010501 MOV R5,R1
| SS 014136 062701 000036 ADD ¢C.TO,R1 tPUT TIME IN CONTROLLER TABLE
, S6 014142 004737 017352 CALL SETTO
| S7 014146 000137 013460 JMP RSPHXT yNOW WAIT FOR END PACKEY

S8 014152 122764 000201 000030 RSPERR: CMPB #0P.END+OP.GDS,HC.MPK+P . OPCO(R4) ;SEE IF GET DUST STATUS OPCODE

59 014160 001237 BNE RSPERW

60 014162 132764 000010 000037 BITB #0OF .ACT ,MC.MPK.P DFLG(F4) ;IF DUST NO LONGER RUNNING

61 014170 001603 BEQ RSPTOE 1 REPORT ERROR

62 014172 042765 000050 000012 BIC #CT.STACT.MSG,C.FLG(RS) tCLEAR CONTROL BITS

63 014200 032765 000200 000012 BIT &CT.T™2,C.FLG(RS) +IF AT SECOND TIMEOUT

64 014206 001413 BEQ 14

65 014210 026465 000040 000C44 CMP MC.MPK+P.DPI(R4),C.PRI(RS) ;COMPARE PROGRESS INDICATOR

66 014216 001004 BNE 2¢

67 014220 026465 000042 000046 CMP HC.MPK+P.DPI«2(R4),C.PRI+2(RS) s COMPARE PROGRESS INDICATOR
68 014226 001422 BEQ 44 tREPORT ERROR IF NOT CHANGED

69 014230 042765 000200 000012 2%: BIC #CT.TM2,C.FLG(RS) 1CLEAR TIMEOUT 2 FLAG

70 014236 032765 000100 000012 1%: BIT &CT.TM1,C.FLG(RS) +IF AT FIRST TIMEOUT

71 014244 001406 BEQ 3¢

72 014246 016465 000040 000044 MOV MC.MPK+P.DPI(R4),C.PRICRS) ;GET COPY OF PROGRESS INDICATOR

73 014254 016465 000042 000046 MOV MC.MPK+P.DPI+2(R4),C.PRI«2(RS) ;GET COPY OF PROGRESS INDICATOR
74 014262 012764 140000 000006 3%: MOV ORG.OMM+RG.FLG,HC.MCT(R4) ;GIVE MESSAGE BUFFER BACK TO UDA
75 014270 000137 013460 JHP RSPNXT

76 014274 000137 013600 4as: JP RSPTOE
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| GLOBAL SUBROUTINES SECTION

;RESPONSE REQUEST DISPATCH TABLE

1
4
| 3 014300 014314 RSPDSP: .WORD QUEST
4 014302 014366 .WORD DQUEST
S 014304 014540 . WORD I'FO
, 6 014306 014666 .WORD TERM
| 7 014310 014676 .HWORD ERRTRM
8 014312 014706 .WORD SPECL
9 000006 DSPSIZ=<. -RSPDSP>/2

—r——————— e ——

;QUESTION

tQUESTION WITH DEFAULT ANSWER

1 INFORMATION MESSAGE FOR OPERATOR
TERMINATION

1 NORMAL

IFA'I'N. ERROR TERMINATION

1 SPECIAL

tLEGAL NUMBERS ARE LOWER THAN THIS

SEQ 0077
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| GLOBAL SUBROUTINES SECTION

VROV W -

;NORMAL DUP RECEIVE DATA BUFFER DESCRIPTION

;:BYTE OFFSET FROM
;START OF BUFFER

: 0
H 2
:
; &
3
: )
3
: 8
3
H 10
3
: 12
H 14
3
: 16
3
: 18
:
: 20
3
H 22
3
:
:
3
3
:
3
]
3 80
3

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

- - - - e e e e e e e e e -

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

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

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

fP e e e e e EEeeEE - ------------

- w W e e eEeEEeeeweEeEEeE .= === ===

- e e EE W ow=owo=

SEQ 0078

USED TO SELECT ROUTINE
R4 CONTAINS THIS ADDRESS
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GLOBAL SUBROUTINES SECTION

SUFRLPUOBYINRRBURNEY

SEQ 0079

(NORMAL DUP SEND DATA BUFFER DESCRIPTION GIVEN IN RESPONSE TO ABOVE PACKET

(BYTE OFFSET FROM
1START UOH.FFER

e o & N

10
12
14
16
18

22

S B8 G4 G B9 G0 S0 ©8 SF W Ve B« Vs Vo V9 Ve S0 S* VS S G G: G G G G G G2 G2 G G @ o -

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

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

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

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

P Lk I I R

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

-, Eee e meeeE e e EEE e eEE S e e ew ==

I I I R

e e e Em e e e ® - eSO e EEmEEEE®e® e .-

R2 CONTAINS THIS ADDRESS
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CLOBAL SUBROUTINES SECTION
1 \MESSAGE TYPE 1
e [
3 ANSHER QUESTION FOR DUP PROGRAM
&
5 s INPUT
6 : RS - ADDRESS OF CONTROLLER TABLE
. : R4 - POINTER TO DATA IN RECEIVE BUFFER
s : RS - CHARACTER COUNT IN RECEIVE BUFFER
9 : R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED)
10 > Rl - ZERO
11 tOUTPUT ;
12 : R1 - COUNT OF CMARACTERS IN SEND BUFFER
13 " 2 SET TO CONTINUE RUNNING DUP PROGRAM
{; : Z CLEAR TO STOP THE DUP PROGRAM
16 014314 004737 015040 QUEST: CALL GTORVT ;GET POINTER TO DRIVE TABLE
17 014320 062700 000004 ADD 00.SERN.RO ;BUMP POINTER TO SERIAL NUMBER
18 014324 014403 MOV -CR4).RS  $GET QUESTION NUMBER
19 014326 001411 8EQ QUEO ;BRANCH IF QUESTION MUMBER O
20 014330 020327 000007 O® RS,07 'IF NOT, SEE IF QUESTION NUMBER 7
21 014334 001410 8EQ QUE7
22 014336 ERROF 100. ,ERR100 JANY OTHER NUMBER IS AN ERROR
014336 104455 TRAP  CSERDF
014340 000144 .MORD 100
014342 000000 MORD O
014344 012454 - ‘'WORD ERR100
23 014346 000244 oz {CLEAR Z TO STOP DUP PROGRAM
g 014350 000207 . RE TURN
26 014352 012700 003304 QUEO: MOV GDATEO.RO ;POINT TO DATE STRING
27 014356 QUE?:
28 014356 005201 QUEL: INC R1 ;COUNT THE CHARACTERS
29 014360 112022 HOVE um-.ma)- :; AND PUT THMEM IN OUTPUT BUFFER
30 014362 001375 BNE QUEL UNTIL A NUL CHARACTER FOUND

51 014364 000207 RETURN ;RETURN HITH Z SEV
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GLOBAL SUBROUTINES SECTION

SEQ 0081

1 {MESSAGE TYPE 2
2 i
3 1ANSHER QUESTION FOR DUP PROGRAM WITH DEFAULT ANSWCR
&
S 1 INPUT :
& i RS - ADDRESS OF CONTROLLER TABLE
7 i R4 - POINTER TO DATA IN RECEIVE BUFFER
] : RS - CHARACTER COUNT IN RECEIVE BUFFER
G i R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED)
10 i Rl - ZERO
11 ;OUTPUT ; -
12 i R1 - COUNT OF CHARACTERS IN SEND BUFFER
13 : Z SET TO CONTINUE RUNNING DUP PROGRAM
i; : Z CLEAR TO STOP THE DUP PROGRAM
16 014366 004737 015040 DQUEST: CALL GTORVT 1GET DRIVE TABLE ADDRESS INTO RO
17 014372 014403 MOV -(R4),.R3 1GET QUESTION NUMBER
18 014374 020327 000006 CMP R3,0QUESZ
19 014400 101035 BMI DQUEX
20 014402 006303 ASL R3
21 014404 000173 014410 JP SDEIP(RS)
22 014410 014474 OQUEJP: .WORD DQUEX s 0 (NOT USED)
23 014412 014426 .HORD DQUNIT s 1 ENTER UNIT NUMBER TO FORMAT
24 014414 014474 .HORD DQUEX 1 2 (NOT USED)
25 014416 014474 .HORD DQUEX + 3 (NOT USED)
26 014420 014500 WORD DQRFMY : & USE EXISTING BAD SECTOR INFORMATION
27 014422 014520 .WORD DGRSTR 1 S DOMN-LINE LOAD BAD SECTOR BLOCK INFORMATION
28 014424 014530 .WORD DQCONT ; 6 CONTINUE IF BAD BLOCK INFO INACCESSIBLE
2!: 000006 DQUESZ=<<. -DQUEIP>/2>-1
g sENTER UNIT NUMBER TO FORMAT
33 014426 DGQUNIT: PUSHM RS
014426 010546 MOV RS, -(SP)
34 014430 005004 CLR R4
35 014432 011003 MOV (RO),R3 ;tGET DRIVE NUMBER
36 01443 ASSUME D.DORV EQ O
37 014434 012700 000012 MOV #10..R0 sRADIX 10.
38 014440 004737 016516 OQUNL1: CALL DIVIDE
39 014444 PUSH RS
014444 010546 MOV RS, -(SP)
40 014446 005201 INC R1
41 014450 005703 TST R3S
42 014452 001372 BNE DOUNL 1
43 014454 010100 MOV R1.RO
44 014456 DQUNL2: POP ﬁS
014456 012605 MOV (SP)..RS
45 014460 062705 000060 ADD ¢ O.RS
46 014464 110522 Move RS. R2).
47 014466 005300 DEC RO
48 014470 001372 HE om
49 014472
014472 012605 MOV (SP)..RS
SO 014474 000264 DQUEX: SEZ
S1 014476 000207 RETURN

52
S3 014500 032737 000003 003200 OQRFMT: BIT #S0.FMT,MODE




CZUDKO UDASOA/KDASO

| GLOBAL SUBROUTINES SECTION

| S4 014506
| SS 014510
| 56 014514

57 014516

58

59 014520
60 014526
61 014530
62 014530
63 014534
64 014536

001410
112712
005201
000766

032737
001370

112712
005201
000756

000131

000010 003200

000116

DQYES:
INC R1
BR DQUEX
DQRSTR: BIT #S0.STR,MODE
BNE DQYES
DQCONT :
DANO: MOVB @'N,(R2)
INC R1
BR DQUEX

BEQ DGNO
MOVB #'Y,.(R2)

B4

-@ FORMATTER MACRO v0S.01b Monday 01-Oct-84 10:07 Pege 69-1

SEQ 0082




et ot it
WO VEIYPTWVBWN -

14

15 014540
16 014544
17 014546
18 014552
19 014554
20 014560
21 014562
22 014566
23 014570
24 014574
25 014600
26 014602
27 014606
28 014612
29 014616
;g 014620
32 014622

177776
000100
000200
002170

002170
015040

015064

015004
100000

015040

015064
015004

016450

F7
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| GLOBAL SUBROUTINES SECTION

SEQ 0083
tMESSAGE TYPE 3
H
{PRINT INFORMATION FROM DUP PROGRAM
H
sINPUT:
: RS - POINTER TO CONTROLLER TABLE
: R - POINTER TO DATA IN RECEIVE BUFFER
; R3 - CMARACTER COUNT IN RECEIVE BUFFER
" R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED)
3 Rl - ZERO
1OUTPUT
" Rl - BIT 1S SET TO PREVENT SENDING DATA TO DUP PROGRAM
: Z SET TO CONTINUE RUNNING DUP PROGRAM
INFO: MOV -2(R4).RO  ;GET MESSAGE MUMBER
8EQ INFOB 1IF ZERO, PRINT BEGUN MESSAGE
CP RO, 9100 :IF OCTAL 100
8EQ INFOE i PRINT ERROR MESSAGE
O RO, $200 SEE IF 200 OR GREATER
BGE INFOM 1 IF SO, PRINT WITHOUT FREEZING
TST 17 REEZ
BNE INFOP
INC UFREEZ
INFOM: mm .gmu T
CALL MEADER
INOP: CALL MESG JPRINT THE MESSAGE
INFOX: g #BIT15.R1 RETURN A NEGATIVE BYTE COUNT
RETURN JRETURN WITH Z SET
INFOE: ERRDF 101, .ERP101 ;ANSMER WAS REJECTED BY DUP PROGRAM
TRAP CSERDF
.MORD 101
WORD O
‘'WORD ERR101
CLZ RETURN WITH Z CLEAR TO STOP DUP PROGRAM
RETURN
INOB: CALL GTORVT PRINT FORMAT BEGUN MESSAGE
MOV RO,R2
CALL MEADER
CALL MESG
PNT WNSTOP PRINT WARNING NOT TO STOP NOM
JSR R1,LPNT
"WORD WNSTOP
.HORD PNT.CT
BR INFOX
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GLOBAL SUBROUTINES SECTION

VRNV B W -

13

14 014666 004737 014540
15 014672 000244

16 014674 000207

SEQ 0084

{MESSAGE TYPE 4
:TEQHIMTIW MESSAGE
1}
s INPUT
} RS - POINTER TO CONTROLLER TABLE
' R4 - POINTER TO DATA IN RECEIVE BUFFER
3 R3 - CHARACTER COUNT IN RECEIVE BUFFER
' R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED)
i Rl - ZERO
tOUTPUT
: Z CLEAR TO TERMINATE DUP PROGRAM
TERM: (C:LNZ.L INFO ;1PRINT THE MESSAGE

RETURN tRETURN Z CLEAR TO TERMINATE DUP PROGRAM
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GLOBAL SUBROUTINES SECTION

tMESSAGE TYPE S

1
e '
2 1ERROR TERMINATION MESSAGE
i
S ;s INPUT:
6 : RS - POINTER TO CONTROLLER TABLE
7 : R4 - POINTER TO DATA IN RECEIVE BUFFER
8 3 RS - CHARACTER COUNT IN RECEIVE BUFFER
9 ' R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED)
10 ' R1 - ZERO
11 sOUTPUT ;
{g ' Z CLEAR TO TERMINATE DUP PROGRAM
14 014676 004737 014540 ERRTRM: CALL INFO
15 014702 000244 CLZ

16 014704 000207 RETURN tRETURN Z CLEAR TO TERMINATE DUP PROGRAM
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| EQ 0086
’ CZUDKO UDASOA/KDASO-Q FORMATTER MACRO V0S.01b Mondey 01-Oct-84 10:07 Pege 73 —
| GLOBAL SUBROUTINES SECTION
| 1 tMESSAGE TYPE 6
F }
] x 1SPECIAL TYPE - READ FCT BLOCK FRGM FILE
oS H
S s INPUT:
[ i RS - POINTER TO CONTROLLER TABLE
7 i R4 - POINTER TO DATA IN RECEIVE BUFFER
8 : R3 - CHARACTER COUNT IN RECFIVE BUFFER
9 i R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED)
10 : R1 - ZERO
11 1OUTPUT :
h’s! i Z SET TO SEND DATA TO PROGRAM
1
14 014706 023714 003176 SPECL: CMP FCTNUM,(R4) ;SEE IF DESIRED BLOCK IS IN MEMORY
1S 014712 001425 BEQ SPECLX i IF SO, SEND TO DUP PROGRAM
16 014714 002407 BLT SPECLR s IF LOWER NUMBERED BLOCK IN MEMORY,
17 1 GO READ NEXT BLOCK
18 014716 SPECLC:
19 014716 CLOSE ;OTHERWISE, START READING FROM BEGINNING AGAIN
014716 104435 TRAP CsCLOS
20 014720 OPEN #FNAME
014720 012700 003230 MOV #FNAME RO
014724 104434 TRAP CSOPEN
21 014726 012737 177777 003176 MOV @-1,FCTNUM
22 014734 012703 001000 SPECLR: MOV #512..R3 ;GET BYTE COUNT IN A BLOCK
23 014740 012701 002176 MOV #FCTBUF .R1 ;POINT TO STORAGE AREA
24 014744 SPECLL: GETBYTE (R1). tREAD THE FILE
014744 104426 TRAP CSGETB
014746 110021 MOV RO,(R1)-
25 014750 BNCOMPLETE SPECLE sPRINT ERROR IF NO MORE BYTES IN FILE
014750 103005 B8CC SPECLE
26 014752 005303 DEC RS ;COUNT THE BYTES
27 014754 001373 BNE SPECLL
28 014756 005237 003176 INC FCTNUM tKEEP COUNT OF BLOCK IN MEMORY
233 014762 000751 B8R SPECL
31 014764 005212 SPECLE: INC (R2) ;TELL DUP PROGRAM DATA NOT AVAILABLE
32 014766 012762 072176 000002 SPECLX: MOV #FCTBUF ,2(R2) sPUT ADDRESS OF DATA IN OQUTPUT BUFFER
33 014774 012701 000006 MOV #6.R1 :SEND 3 WORDS TO DUP PROGRAM
34 015000 000264 SEZ

35 015002 000207 RETURN tRETURN WITH Z SET 70 SEND DATA TO DUP PROGRAM
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GLOBAL SUBROUTINES SECTION

SEQ 0087

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

- 1
| e H
i 3 1 INPUT:
: 4 3 R4 - POINTER TO DATA IN RECEIVE BUFFER
f S .WTPU‘I’ R3 - CHARACTER COUNT IN RECEIVE BUFFER
6 3 3
; 3 :; - POINTER TO CHARACTER AFTER MESSAGE IN RECEIVE BUFFER
9 i R1 - BIT 1S SET TO PREVENT SENDING DATA TO DUP PROGRAM
10 : RO - CONTENTS DESTROYED
15 : Z SET TO CONTINUE RUNNING DUP PROGRAM
1
13 015004 MESG:
14 015004 112400 1$: MOV8 (R4).+,RO ;PRINT CHARACTERS FROM DUP PROGRAM
1S 015006 001405 BEQ 2¢ 1 DISCARDING LF AND NULL CHARACTERS
16 015010 020027 000012 CMP RO,#12
17 015014 001402 BEQ 24
18 015016 PRINT RO
015016 004737 016240 CALL CPNT
19 015022 005303 24: DEC R3 ;COUNT THE CHARACTERS
20 015024 003367 BGT 1¢
21 015026 PRINT &CR
015026 112700 000015 MOVB #CR,RO
015032 004737 016240 CALL CPNT

22 015036 000207 RETURN




I<7

| CZUDKO UDASOA/KDASO-Q FORMATTER MACRO V0S5.01b Mondey 01-Oct-84 10:07 Pege 75
GLOBAL SUBROUTINES SECTION

SEQ 0088

i 1 1GTORVT

4 :
2 ;:GET DRIVE TABLE ADDRESS FROM CONTROLLER TABLE

i
S : INPUTS:
3 : RS - CONTROLLER TABLE ADDRESS
7 ;OUTPUTS:
8 3 RO - ADDRESS OF FIRST DRIVE TABI.E AVAILABLE FOR TESTING
lg 3 (MITH DT.AVL BIT CLEAR)
11 8{50‘0 - GTDRVT: PUSH RS

5040 0546 MOV .
12 015042 062705 000016 ADD ¢C.DRO,RS e
13 015046 012500 GTDRVL: MOV (RS)+,RO
14 015050 016037 000002 002074 MOV D.UNIT(RO),LS$LUN
15 015056 ASSUME DT.AVL EQ BIT1S
16 015056 100773 BMI GTORVL
17 015060 POP RS
MOV (SP)+ RS

18 015062 000207 RETURN
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| GLOBAL SUBROUTINES SECTION
1 {HEADER
l H
3 ;PRINT A HEADER IN FRONT OF EACH MESSAGE FROM DUP PROGRAM.
4 ;A UDA ADDRESS IS PRINTED IF MORE THAN ONE UDA IS IN HARDWARE P-TABLE.
5 ;A RUNTIME IS PRINTED IF A CLOCK IS BEING USED TO TIME PROGRAM EXECUTION.
6 i
7 s INPUT :
8 3 RS - POINTER TO CONTROLLER TABLE
G sOUTPUT
10 : RO - POINTER TO DRIVE TABLE
hl, : PRINTED MESSAGE
135 015064 022737 000001 002012 HEADER: CMP @1 ,LSUNIT s IF MORE THAN ONE UNIT BEING TESTED
14 015072 001411 BEQ 1¢
1S 015074 PNTF MESSG,.C.UNIT(R2),.(RS),(R2) sPRINT UDA ADDRESS
015074 011246 MOV (R2),-(SP)
015076 011546 MOV (RS),-(SP)
015100 016246 000002 MOV D.UNIT(R2),-(SP)
015104 004137 016412 JSR R1,LPNTF
015110 004035 .WORD MESSG
015112 000006 .WORD PNT.CT
16 015114 ASSUME C.UADR EQ O
17 015114 ASSUME D.DRV EQ O
18 015114 000407 BR 24
19 015116 005737 003206 1$: TST KM.CSR s IF NO CLOCK BEING UScD
20 015122 001406 BEQ 3¢ ;BYPASS RUNTIME MESSAGE
21 015124 PRINT #CR
015124 112700 000015 MOVB #CR,.RO
015130 004737 016240 CALL CPNT
22 015134 004737 020402 28: CALL RNTIME ;PRINT RUNTIME IF A CLOCK IN USE
23 015140 3s: PRINT #CR
015140 112700 000015 MOVB #CR,RO
015144 004737 016240 CALL CPNT

24 015150 000207 RETURN
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SEQ 0090
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| GLOBAL SUBROUTINES SZCTION

VR NN B WN -

41 015172
015172
015176
015200

42 015202

43 015204

44 015210

45 015212

46 015216

47 015220

112201
001421
012700
120110
001407
105720
001374

004137
003746
162700
004770

000755
000207

015452

016412

015452
015464

1 OSTRNG

:FMT OF THE ASCIZ STRING IS AS FOLLOWS:

:MACTERS ENCLOSED IN QUOTES ARE TO BE PRINTED AS THEY ARE.
lmISE CODE IS A SINGLE LETTER FOLLOWED BY AN OPTIONAL DECIMAL

ON - PRINT OCTAL NUMBER. N REPRESENTS SIZE OF BINARY NUMBER PASSED
IN PARAMETER IN BITS. MAY BE IN RANGE 1 YO 32. IF N>16, TWO PARAMETER
WORDS ARE USED, OTMERWISE ONLY ONE WORD. LEADING ZEROS ARE PRINTED.
N IS ALMAYS SPECIFIED.

- PRINT UNSIGNED NCM NUMBER FROM N BIT PARAMETER. LEADING ZEROS
ARE NOT PRINTED. A 16 BIT NUMBER EQUAL TO ZERO WILL PRINT "0".

- PRINT HEX NUMBER FROM PARAMETER OF N BITS. IF N>16 TWO PARAMETERS
ARE USED, OTHERWISE ONLY ONE PMYER. LEADING ZEROS ARE PRINTED.

- PRINT N SPACES. N ASSUMED TO BE 1

- START NEW LINE (CR-LF SEQUENCE). N ASSUMED TO BE 1

- PRINT N ASCII CHARACTERS FROM PARAMETERS, N ASSUMED TO BE 1.
N/2 PARAMETER WORDS USED.

- EXECUTE ROUTINE ON. N MUST BE GIVEN AND DEFINED IN HOST PROGRAM.

;A NULL CHARACTER MEANS END OF MESSAGE. A NULL AS FIRST CHARACTER IN STRING
1MUST BE IGNORED.

'OUTPUT A MESSAGE ACCORDING TO A FORMAT STRING

:
s INPUTS :
: R2 - ADDRESS OF START OF FORMAT STRING
R4 - ADDRESS OF PARAMETERS
lWTPUTS
R2 AND R4 UPDATED TO END OF STRING AND PARAMETERS

OSTRNG: MOVB (R2)+.R1 tGET CONTROL CHARACTER

BEQ OSTRE sEXIT IF NULL CHARACTER
MOV #ERRC,RO ;GET POINTER TO CHARACTER TABLE
NCONS: CMPB R1,(RO) ;COMPARE CHARACTER WITH TABLE ENTRY
BEQ NCONF ;BRANCH IF MATCH FOUND
7STB (RO). : INCREMENT POINTER
BNE NCONS :CONTINUE SEARCH IF NOT END OF TABLE
PNTF ERRME] sREPORT BAD CONTROL CHARACTER
JSR R1,LPNTF
_WORD ERRME1
WORD PNT.CT
BR OSTRE
NCONF: SUB #ERRC,RO :GET INCREMENT INTO TABLE
ASL RO 1DOUBLE TO WORD COUNT
CALL SERRD(RO) tDISPATCH TO PRINT ROUTINE
BR OSTRNG :GET NEXT
OSTRE: RETURN
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| GLOBAL SUBROUTINES SECTION
1 ,CONTROL CHARACTER WAS A QUOTE. PRINT ALL CHARACTERS TO THE NEXT QUOTE.
2
3 015222 112200 CON.QU: MOVB (R2)+.RO 'GET CHARACTER
4 015224 120027 000042 CMPB RO, 0 ;CHECK IF ENDING QUOTE
S 015230 001403 BEQ CON. QX \IF SO, GO GET NEXT CONTROL CHARACTER
6 015232 PRINT RO tPRINT THE CHARACTER
015232 004737 016240 CALL CPNT
7 01523 000771 BR CON.QU ;CONTINVE PRINTING
8 015240 000207 CON.GX: RETURN
10 /CONTROL CHARACTER WAS AN A. PRINT ASCII CHARACTERS FROM PARAMETERS.
11
12 015242 004737 015720 CON.A: CALL GETCNT sGET COUNT OF CHARACTERS
13 015246 CON.AL: PRINT (R4). iPRINT THE CHARACTER
015266 112400 MOVE (R4).,RO
015250 004737 016240 CALL CPNT
14 015254 005301 DEC R1 sCOUNT THE CHARACTERS
15 015256 001373 BNE CON.A1 ;PRINT UNTIL COUNT REACHES ZERO
16 015260 032704 000001 BIT #1.R4 ;CHECK IF R4 NOW 00D
17 015264 001401 BEQ CON.A2
18 015266 005204 INC R4 ;IF SO, INCREMENT TO NEXT EVEN ADDRESS
19 015270 000207 CON.A2: RETURN INOW GET NEXT CONTROL CHARACTER
21 ;CONTROL CHARACTER WAS A D. PRINT DECIMAL NUMBER.
23 015272 012701 000012 CON.D: MOV #10..R1 ;LOAD RADIX
24 015276 004737 015776 CALL PNTNUM iPRINT NUMBER
25 015302 000207 RETURN sNOW GET NEXT CONTROL CHARACTER
27 ;CONTROL CHARACTER WAS AN H. PRINT HEX NUMBER.
29 015304 012701 000020 CON.H: MOV #16..R1 sLOAD RADIX
30 015310 004737 015776 CALL PNTNUM :PRINT NUMBER

51 015314 000207 RETURN :NOW GET NEXT CONTROL CHARACTER
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GLOBAL SUBROUTINES SECTION

SEQ 0092

+CONTROL CHARACTER WAS AN O. PRINT OCTAL NUMBER.

1
e
S 015316 012701 000010 CON.O: MOV #8..R1 1LOAD RADIX
4 015322 004737 015776 CALL PNTNUM 1PRINT NUMBER
S 015326 000207 RETURN yNOW GET NEXT CONTROL CHARACTER
6
4 ;CONTROL CHARACTER WAS AN N. PRINT NEW LINE SEQUENCE.
8
9 015330 004737 015720 CON.N: CALL GETCONT 1GET COUNT
10 015334 CON.N1: PRINT oCR sPRINT NEW LINE SEQUENCE
015334 112700 000015 MOV8 #CR,RO
015340 004737 016240 CALL CPNT
11 015344 005301 DEC R1 1COUNT THE SEQUENCES
12 015346 001372 BNE CON.N1
H 015350 000207 RETURN sNOW GET NEXT CONTROL CHARACTER
}2 ;CONTROL CHARACTER MAS AN R. CALL A PRE-PROGRAMMED ROUTINE.
17 015352 004737 015720 CON.R: CALL GETCNT 1GET ROUTINE MUMBER
18 015356 020127 000010 O R1,0ERRRSZ 1CHECK IF DEFINED ROUTINE NUMBER
19 015362 101004 B8HI CON.R1
20 015364 060101 ADD R1.R1 sOOUBLE COUNT TO GET WORD INDEX
21 015366 004771 015430 CALL SERRRTB-2(R1) sCALL ROUTINE
22 015372 000207 RETURN l'ﬂ GET NEXT CONTROL CHARACTER
23 015374 CON.R1: PNTF ERRME]L sREPORT BAD MESSAGE STRING
015374 004137 016412 JSR R1,LPNTF
015400 003746 .MORD ERRME 1
015402 000000 .MORD PNT.CT
24 015404 POP R1 sFIX THE STACK
015404 012601 MOV (SP)..R1
g 015406 000207 RETURN
g: ;CONTROL CHARACTER WAS AN S. PRINT SPACES.
29 015410 004737 015720 CON.S: CALL GETCNY :GET COUNT
30 015414 CON.S1: PRINT <o’ > sPRINT A SPACE
015414 112700 000040 MOVB & RO
015420 004737 016240 CALL CPNT
31 015424 005301 DEC R1 1COUNT THE SPACES
32 015426 001372 BNE CON.S1

33 015430 000207 RE TURN sNOW GET NEXT CONTROL CHARACTER




C8

CZUDKO UDASOA/KDASO-Q FORMATTER MACRO VOS.01b Mondey O1-Oct-84 10:07 Page 80 e 00
GLOBAL SUBROUTINES SECTION

1 JERROR ROUTINE DISPATCH TABLE

2

$ 015432 015504 ERRRTS: .WORD CALRF JNOT USED

4 015434 015504 .MORD CALRE ¢NOT USED

S 015436 015504 "MORD CALRE INOT USED

6 015640 015516 'WORD CALRG {PRINT BASIC LINE WITHOUT UDA ADDRESS
7 015442 015572 _MORD CALRS sPRINT BASIC LIME WITH UDA ADORESS

8 015444 015650 "MORD CALR® 1CALL ALTERNATE PRINT STRING IN PDP.11 MEMORY
9 015446 015664 "WMORD CALR? {PRINT "REPLACE PROCESSOR MODULE ~

10 015450 015702 "MORD CALRS JPRINT = UDASA CONTAINS XXXXXX*

11 000010 ERARSZe< . -ERRRTE> /2

17

13 /BUILD TWO TABLES

14 - FIRST CONTAINING CONTROL CMARACTERS

15 " SECOND CONTAINING ROUTINE ADDRESSES

17 .MACRO BUILD

18 ENTRY *,CON.QU

19 ENTRY A.CON.A
20 ENTRY D.CON.D
21 ENTRY M. CON.H
22 ENTRY 0.CON.O
23 ENTRY N.CON.N
24 ENTRY R.CON.R
25 ENTRY S.CON.S

X
:
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GLOBAL SUBROUTINES SECTION

VRNV WN -

101
104
110
117
116
122

015222

015272
015304
015316
015330
015352
015410

sHERE IS FIRST TABLE

.MACRO ENTRY ARG1,ARG?2
.LIST

tHERE IS SECOND TABLE
.MACRO ENTRY ARG1,ARG2

LIST
. WORD
LNLIST
.m
ERRD: BUILD
.WORD CON.QU
.WORD CON.A
.WORD CON.D
.WORD CON.H
.WORD CON.O
-WORD CON.N
-WORD CON.R
.WORD CON.S

D8

sFOLLOW WITH A NULL BYTE

SEQ 0094




)
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!
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GLOBAL SUBROUTIMES SECTION

7 L VY

015504
015504
015510
015512
01524

004137 016412
003746
000000
000207

s PRE -PROGRAMMED ROUTINES 1, 2 AND 3
tNOT USED - PRINTS ERROR MESSAGE

CALRE: PNTF ERRMEL

RETURN

1PRINT ERROR MESSAGE

JSR R1,LPNT
.WORD ERRME

-t s N

SEQ 0095
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| GLOBAL SUBROUTINES SECTION

i
]

5@

S 015516
015516
015522
015526
015532
015536
015342
015544

6 015546

7 015552
015552
015556

8 015562

9 015570

0000135
016240
016340 003222

1 PRE -PROGRAMMED ROUTINE 4
tPRINT BASIC LINE FOR HOST PROGRAM ERROR WITHOUT UDA ADDRESS
s THEN SWITCH TO EXTENDED FORMAT

PNTB BASLN, #8ASNO, #BAS , #BAS , #8AS

CALRA :

CALL RNTIME
PRINT oCR

MOV #PX,.PTYPE
RETURN

F8

SEQ 0096

3 ggeddd
®.e%%
Suuv

E
18

%




i

012746
012746
011546
012746
012746
004137

00001
004737

112700
004737
012737
000207

004247
004247

004165
016422

020402
000015

016240
016340 003222

G8

UDASOA/KDASO-Q FORMATTER MACRC V0S.01b Mondey 01-Oct-84 10:07 Page 84
SUBROUTINES SECTION

s PRE -PROGRAMMED ROUTINE S5
aPlIINf BASIC LINE FOR HOST PROGRAM ERROR WITH UDA ADDRESS
s THEN SWITCH TO EXTENDED FORMAT

CALRS: PNTB BASLN,#BASNO,#BASL2,(RS5),#BAS, #BAS

CALL RNTIME
PRINT &CR

MOV &PX,PTYPE
RETURN

5833333

5

SEQ 0097
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GLOBAL SUBROUTINES SECTION

1 PRE -PROGRAMMED ROUT INE

1
2 tCALL ALTERNATE PRINT ﬂWTI’E IN PDP-11 MEMORY
3
4 015650 CALR6: PUSH R2 1SAVE CURRENT STRING POINTER
015650 010246 MOV R2, -(SP)
S 015652 012402 MOV (R4).,R2 1GET NEW STRING POINTER
6 015654 004737 015152 CALL OSTRNG 1OUTPUT USING THIS STRING
7 015660 POP R2 1GET OLD POINTER BACK
015660 012602 MOV (SP)«,R2

8 015662 000207 RETURN

sNOW CONTINUE THE OLD STRING
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GLOBAL SUBROUTINES SECTION

WA e

4 015664

015664 010246
5 015666 012702 011532
6 015672 004737 015152
7 015676

015676 012602
8 015700 000207

1PRE -PROGRAMMED ROUTINE 7
;PRINTY "REPLACE PROCESSOR MODULE"

CALR7:

PUSH R2
MOV @#XFRU,R2
CALL OSTRNG
POP R2

RETURN

18

MOV R2,-(SP)

MOV (SP).,R2

SEQ 0099




:czwxown

GIN) =

4 015702

015702
5 015704
6 015710
7 015714

015714
8 015716

J8
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GLOBAL SUBROUTINES SECTION

010246
012702
004737

012602
000207

011504
015152

; PRE -PROGRAMMED ROUTINE 8

1PRINT

CALRS:

" UDASA CONTAINS XXXXXX"
PUSH R2

MOV #XSA,R2

CALL OSTRNG

POP R2

RETURN

MOV R2,-(SP)

MOV (SP).,.R2

SEQ 0100
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10
11

| CZUDKO UDASOA/KDASO
GLOBAL SUBROUTINES SECTION

12
13 015720
015720

K8
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1GETONT

:
;GET COUNT IN NEXT CHARACTERS OF STRING POINTED TO BY R2.
sNUMBER WILL BE IN DECIMAL. IF NO NUMBER, RETURN A

14 015722
15 015724
16 015730
17 015732
18 015736
19 015740
20 015742
21 015744

31 015772
015772
32 015774

sDEFAULT OF 1.

‘

1 INPUTS::

: R2 - POINTER TO ASCII STRING

1OUTPUTS::

: R1 - NUMBER READ OR A ONE

: R2 - POINTING TO CHARACTER AFTER NUMBER

GETCNT: PUSH RO
010046 MOV RO, -(SP)
005001 CLR R1 sSTART WITH ZERO COUNT
121227 000060 GETCNX: CMP8 (R2),.#'0 ;CHECK IF CHARACTER A DIGIT
103415 B8LO GETCON 1BRANCH IF LOWER THAN ZERO
121227 000071 CMPB (R2),0'9
101012 BHI GETCON 1BRANCH IF HMIGHER THAN NINE

1 ASL R1 sMULTIPLY NUMBER BY 10

010100 MOV R1,.RO 3 SAVE 2N
006301 ASL R1 + COMPUTE 4N
006301 ASL R1 + COMPUTE 8N
060001 ADD RO,R1 s 8N « 2N = 10N
112200 MOVB (R2)-+,.RO :GET DIGIT FROM STING
162700 000060 SUB #'0,RO :GET RID OF ASCII
060001 ADD RO,R1 :ADD TO NUMBER
000760 BR GETCNX :GO TO NEXT CHARACTER
005701 GETCON: TST R1 ;CHECK IF NUMBER IS ZERO
001001 BNE GETCXX + IF ZERO, CHANGE
005201 INC R1 : TO DEFAULT OF ONE

GETCxX: POP RO
012600 MOV (SP)+.RO
000207 RETURN
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' GLOBAL SUBROUTINES SECTION

SEQ 0102

1 1 PNTNUM
e 3
3 ;PRINT A NUMBER
) H
S : INPUTS:
[ 3 R1 - RADIX OF NUMBER
7 s R2 - ASCII STRING TO COUNT OF BITS IN NUMBER
B R4 - POINTER TO NUMBER (LOW WORD)
S aWTPUTS.
10 NUMBER IS PRINTED. LEADM ZEROS ARE PRINTED EXCEPT FOR
11 : DECIMAL NUMBERS
lg : RO - CU"ENTS oesrnoveo
|
14 015776 010100 PNTNUM: MOV R1,RO ;1 SAVE RADIX
1S 016000 004737 015720 CALL GETONT ;GET COUNT OF BITS
16 016004 PNTNUS: PUSH <R2,R3,RS»>
016004 010246 MOV R2,-(SP)
016006 010346 MOV R3,-(SP)
016010 010546 MOV RS, -(SP)
17 016012 012403 MOV (R4).,R3 ;:GET ONE PARAMETER WORD
18 016014 005005 CLR RS ;CLEAR STORAGE FOR OTHER
19 016016 020127 000020 CMP R1,016 ;MORE THAN 16 BITS IN NUMBER?
20 016022 003401 BLE 1¢
21 016024 012405 MOV (R&).,.RS ;1YES, GET SECOND PARAMETER WORD
22 016026 14: PUSH R4
016026 010446 MOV R4, -(SP)
23 016030 010504 MOV RS,Re 1PUT HIGH WORD IN R4
24 016032 012702 000020 MOV #16..R2 ;COMPUTE BITS NOT WANTED
25 016036 160102 SUB R1.R2 ;1BY SUBTRACTING BITS TO USE
26 016040 002002 BGE 2¢ 1FROM 16.
27 016042 062702 000020 ADD #16..R2 sIF mTIVE ADD 16 FOR FIRST WORD
28 016046 001414 24: 64 :IF ZERO, NO BITS NEED BE CLEARED
29 016050 012705 100000 MOV #BIT1S.RS ;START Mﬂ( WITH SIGN BIT SET
30 016054 34: DEC R2 sCOUNT BITS IN MASK
351 016056 001402 BEQ 44
32 016060 ASR RS ;SHIFT MORE BITS TO RIGHT
33 016062 000774 BR 3¢
34 016064 020127 000020 4%: CMP R1.#16 tMORE THAN 16 BITS IN NUMBER?
35 016070 003402 BLE S¢
36 016072 040504 BIC RS,.R4 ;YES, CLEAR IN HIGH WORD
37 016074 000401 64
38 016076 040503 S¢: BIC RS,.R3 ;NO, CLEAR IN LOW WORD
39 016100 004737 016516 64: CALL DIVIDE ;:DIVIDE BY RADIX IN RO
40 016104 PUSH RS ;:PUSH REMAINDER ON STACK
016104 010546 MOV RS, -(SP)
41 016106 INC R2 ;COUNT DIGITS ON STACK
42 016110 005703 TST R3 ;CHECK IF QUOTIENT IS ZERO
43 016112 001372 BNE 64
44 016114 005704 TST R4
45 016116 001370 BNE 64




| CZUDKO UDASOA/KDASO-Q FORMATTER MACRO VOS.01b Mondey 01-Oct-84 10:07 Pege 90

' GLOBAL SUBROUTINES SECTION

e e e e e e

1 016120
2 016124
016126
016130
016134
016136
016142
016146
016150
016152
11 016154
12 016156
13 016160

016160

016164
14 016170
15 016172

16

17 016174
016174

18 016176

19 016202

=]
[-2"-1. ENT. JV.F Y78

020027
001423
010103
162700
003002
012700
004737
005705
001401
005203
160203
001406

112700
004737

001372

000012

000014

000003
016516

016240

000071

016240

78:

B8s:
9¢:

10%:

11%:

CMP RO, #10.
BEQ 10¢

MOV R1,R3
SUB #12..RO
BGT 74

MOV #3,RO
CALL DIVIDE
TST RS

BEQ 8%

INC R3

SUB R2,R3
BEQ 10¢
PRINT @0

DEC R3
BNE 9¢
POP RS
ADD ¢'0,R5

CMP RS5,8'9
BLE 114

ADD #<'A-'9-1>,R5

PRINT RS

DEC R2
BNE 104

POP <R4,R5,R3,R2>

RETURN

M8

SEQ 0103

+ IF RADIX IS DECIMAL

+ JUST GO PRINT DIGITS ON STACK

;OTHERWISE COMPUTE NUMBER OF LEADING ZEROS
+DIVIDEND IS BITS IN NUMBER
3DIV%§%I§)OITS PER DIGIT PRINTED

i

1 IF REMAINDER NOT ZERO
+ INCREMENT QUOTIENT

1 SUBTRACT DIGITS ON STACK
sNO LEADING ZEROS IF ZERO
;1PRINT A ZERO
MOVEe #'0,R0O

CALL CPNT
;REPEAT UNTIL COUNT REACHES ZERC

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

MOV8 RS,.RO
CALL CPNT
;REPEAT FOR ALL DIGITS
: ON STACK
MOV (SP). R4
MOV (SP)+,.RS
MOV (SP)+,.R3
MOV (SP).,.R2
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' GLOBAL SUBROUTINES SECTION

20 016410

003224
003704
000015

003707
164732

003224

;PRINT ONE CHARACTER
:CALL WITH MACRO PRINT

CPNT:

PX:

PS:

CPNTX:

MOVB RO,ERRCHR
PUSH R1

MOV SERRONE ,R1
CHMP8 RO, &CR

BNE 14

MGV SERRNL .R1

JP aTYPE

PRINTF R1,8ERRCHR

BR CPNTX
PRINTE R1,0ERRCHR

8R CPNTX
PRINTX R1,#ERRCHR

BR CPNTX
PRINTS R1,8ERRCHR

POP R1
RETURN

SEQ 0104

m Rl. '(?)

3333 §yaasl

)
3

3333 §

©
3

3333 8§

&3

AERRCHR, -(SP)
.1. '(9)
.2. '(?)

CSPNTF
6 ,SP

SERRCHR, -(SP)
“1. '(9)
.2.'(?)

CSPNTB
6 ,5P

SERRCHR, - (SF)
al."’)
.2.'(”)

CS$PNTX
#6,5P

@ERRCHR, -(SP)
ﬂl. '(9)
82, -(SP)

CSPNTS
“.SP

MOV (SP)+,R1
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OBAL SUBROUTINES SECTION

SEQ 0105

1 PRINT FORMATTED MESSAGE
e :
I sCALL MITH MACRO PNT, PNTF, PNTB, PNTX, OR PNTS
4
S 016412 012737 016270 003222 LPNTF: MOV 0PF PTYPE
6 016420 000413 8] LPNT
7 016422 012737 016314 003222 LPNTB: MOV P8, PTYPE
8 016430 000407 Bl
9 016432 012737 016340 003222 LPNTX: MOV #PX,.PTYPE
10 016440 BR LPNT
11 016442 012737 016364 003222 LPNTS: MOV #PS.PTYFE
12 016450 LPNT: PUSH <R2,R3,R4,RS5>
016450 010246 MOV R2,-(SP)
016452 010346 MOV R3,-(SP)
016454 010446 MOV R4, -(SP)
016456 010546 MOV RS, -(SP)
135 016460 012102 MOV (R1).,.R2 :GET ADDRESS OF STRING
14 016462 010604 MOV SP.R4 1COMPUTE ADDRESS OF mws
15 016464 062704 000012 ADD #10..Ra 1 WHICH ARE NOW ON STACK {IF ANY)
16 016470 PUSH R1 1SAVE RETURN ADDRESS
016470 010146 MOV R1,-(SP)
17 016472 004737 015152 CALL OSTRNG tPRINT THE FORMATTED MESSAGE
18 016476 POP <RO,.RS.Re,R3,.R2,.R1> tRESTORE ALL REGISTERS
016476 012600 MOV (SP)-,.RO
016500 012605 MOV (SP)..RS
016502 012604 MOV (SP). R4
016504 012603 MOV (SP)..R3
016506 012602 MoV (SP). . R2
016510 012601 MOV (SP).,.R1
19 016512 062006 ADD (RO)., SP tADJUST STACK POINTER OVER ARGUMENTS
20 016514 000110 JP 8RO ;RETURN
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GLOBAL SUBROUTINES SECTION

1 +DIVIDE

P [

35 ;OIVIDE A 32 BIT UNSIGNED NUMBER BY A 16 BIT UNSIGNED NUMBER.

£ JREPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER.

S WILL NOT CHECx FOR DIVIDE BY ZERO.

6 H

? 1 INPUTS:

& ' RS - LOW 16 BITS OF DIVIDEND

£l s R4 - MIGH 16 BITS OF DIVIDEND

10 i RO - DIVISOR

11 tOUTPUYS:

12 3 RS - LOW 16 BITS OF QUOTIENT

15 : R4 - MIGH 16 BITS OF QUOTIENT

l; 3 RS - REMAINDER

1

16 016516 VIVIUE: PUSH R2

016516 010246 MOV R2,-(SP)
17 016520 012702 000040 MOV #32..R2 $SET UP SHIFT COUNT
18 016524 005005 CLR RS 1START WITH ZERO REMAINDER
19 016526 006303 18: ASL R3 sSHIFT LEFT INTO RS
20 016530 9006104 ROL R4
21 016532 006105 ROL RS
22 016534 O® RO.RS sWILL DIVISOR GO INTO REMAINDER
23 016536 101002 BMI 2¢ sONLY SUBTRACTY IF IV WILL
24 016540 160005 SUB RO.RS sSUBTRACT DIVISOR
25 016542 005203 INC R3 stPUT A ONE INTD QUOTIENT
26 016544 005302 2%: DEC R2 ;COUNT THE SHIFTS
27 016546 001367 BNE 1
28 016550 POP R2
016550 012602 MOV (SP). R2

29 016552 000207 RETURN
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SEQ 0107

1 : LOADDM
e 3
3 ;LOAD AND START A DM PROGRAM INTO A CONTROLLER
4 ]
- | 1 INPUTS :
6 : RS - CONTROLLER TABLE ADDRESS
? : DMPROG - POINTER TO START OF DM PROGRAM IN MEMORY
8 sOUTPUTS:
9 i IF LOAD SUCCEEDS - Z CLEAR
10 [ CONTROLLER TABLE MARKED LOADED
g ' IF ERROR - 2 SET
13 016554 013701 002156 LOADDM: MOV DMPROG.R1 t1GET STORAGE ADDRESS OF DM PROGRAM
14 016560 116165 000021 000042 MOV8 DMTMO(R1),C.TOT(RS) 1GET TIMEOUT VALUE
1S 016566 105065 000043 CLRB C.TOT«1(RS)
16 016572 016504 000004 MOV C.VEC(RS).R4 1GET VECTOR OF UDA
17 016576 AND CT.VEC.Ra
016576 042704 1770C9 - BIC #*C<CT.VEC> R4
18 016602 010501 MOV RS,R1 ;GET INTERRUPT SERVICE LINX
19 016604 062701 000006 ADD 6C.JSR,R1
20 016610 SETVEC R4, R1,0PRIO7 ;SET UP INTERRUPT VECTOR
016610 012746 000340 MOV #PRIO7,-(SP)
016614 010146 MOV R1,-(SP)
016616 010446 MOV R4, -(SP)
016620 012746 000002 MOV 03,-(SP)
016624 104437 ' TRAS CsSveC
016626 062706 000010 ADD #10,5P
21 sINITIALIZE UDA 'ITH SMALLEST
22 016632 004737 017434 CALL UDAINT ; RING BUFFER AND INTERRUPTS ENABLED

23 016636 001444 BEQ LOADER ;BRANCH IF AN ERROR
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| GLOBAL SUBROUTINES SECTION
1 016640 012700 000002 MOV #0P.ESP.RO JBUILD EXECUTE SUPPLIED PROGRAM COMMAND PACKET
3 016644 004757 016754 CALL BLOCMD _—
| S 016650 013764 002156 000124 MOV DMPROG,MC.CPK+P.UADRCR4)  ;LOAD MAIN PROGRAM ADDRESS
| 4 016656 017764 163274 000120 MOV GDMPROG,HC.CPK+P.BONTCRA) 1 AND SIZE
| S 016664 013768 002156 000140 MOV DMPROG,MC.CPK+P.OVRLCRE)  ;LOAD OVERLAY ADDRESS
6 016672 067764 163260 000140 ADD SDMPROG,HC.CPK+P . OVRL(R4)
7 016700 004737 017040 CALL SNDCMD JSEND COMMAND TO UDA
8 016708 004737 017160 CALL WAITMS IWAIT FOR MESSAGE RESPONSE
9 016710 001417 BEQ LOADER JABORT IF NO RESPONSE
10 016712 032764 000037 000032 BIT #ST.MSK,MC.MPKsP.STS(R4)  jCHECK FOR ERRORS
11 016720 001007 BNE LOADEL
12 016722 042765 000024 000012 BIC 6CT.CMD+CT.REQ.C.FLG(RS)  ;CLEAR COMMAND OUTSTANDING FLAG
15 016750 052765 000002 000012 BIS #CT.AN.C.FLG(RS) 'SET DM PROGRAM RUNNING FLAG

14 016736 000207 RETURN
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| GLOBAL SUBROUTINES SECTION

1

SEQ 0109

tUDA FAILED TO DOWNLINE LOAD DM PROGRAM

2
3 g{:;:g — LOADE]1: ERRDF 34, ,FRRO34
T
016742 000042 ?go g:im
016744 000000 MORD O
016746 012420 MORD ERRO34
4 016750 000264 LOADER: ;EE%RN 1SET Z TO INDICATE ERROR OCCURRED

S 016752 000207




| CZUDKO UDASOA/KDASO
CLOBAL SUBROUTINES SECTION

VRN WVNEBWN -

14
15 016754

016754 010146

016756 010046
16 016760 016504 000014
17 016764 010400
18 016766 062700 000100
19 016772 012720 000060
20 016776 012701 001000
21 017002 022716 000031
22 017006 001002
23 017010 012701 177777
24 017014 010120
25 017016 012701 000030
26 017022 005020
27 017024 005301
28 017026 001375
22 017030

017030 012664 000114
30 017034

017034 012601
31 017036 000207

G9
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18LDCMD

:OUILD A COMMAND IN COMMAND PACKET

§

1 INPUTS:

: RS - CONTRCLLER TABLE ADDRESS
RO - COMMAND CODE

OUTPUTS:

R4 - ADDRESS OF HOST COMM AREA

cMo
IN COMMAND PACKET.
RO - CONTENTS DESTROYED

<R1,RO>

S @0 Se S e S0 -
0

©

.RING(R3) ,R4

RO
+(RO)»

+(SP)

322
28°

:

(RO).
MC.PSZ>/2,.R1
BLDC1: CLR (RO).
DEC R1 :
BNE BLDC1
POP MC.CPX+P.OPCD(R4)
POP R1
Uk

3R 3
aae

2

]
-4

SEQ 0110

OMMAND PACKET CONTAINING REF NUMBER AND OPCODE. ALL OTHER FIELDS CLEAREL.
REFERRENCE NUMBER IN CONTROLLER TABLE INCREMENTED AND RESULT

MOV R1,-(SP)
MOV RO, -(SP)
sGET ADDRESS OF HOST COMM AREA
1COPY T0 RO
sCOMPUTE ADDRESS OF COMMAND ENVELOPE
sLOAD PACKET LENGTH

+PUT OPCODE IN PACKET
;RESTORE R1

MOV (SP)+ HC.CPK+P OPCD(R4)
MOV (SP).,R1




| GLOBAL SUBROUTINES SECTION

|
!
|
|

VRNV AWN»-

23 017114

000104
000012
000012

H9
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1 SNDCMD

:SE'D A COMMAND TO THE UDA.
tMARK BOTH PACKETS AVAILABLE TO THE

JUDA, SET COMMAND ISSUED BIT IN CONTROLLER TABLE AND INITIALIZE

1 TIMEOUT COUNTER.

H

: INPUTS:

i sns - CONTROLLER TABLE ADDRESS
: R4 - ADDRESS OF HOST COMM AREA

SNDCMD: PUSH <RO,R1>

MOV C.RING(RS),R4

INC C.REF(RS)

MOV C.REF(RS),HC.CPK+P.CRF(R4)
MOV ORG.OMN+RG.FLG,HC.MCT(R4)
MOV ?.M.K.CCT(M)

TST
BIS #CT.CMD,C.FLG(RS)
1.R0>

MOV RO, -(SP)

MOV R1,-(SP)
;LOAD R&é WITH HOST COMM AREA ADDRESS
INCREMENT REFERENCE NUMBER

' D
1PUT IN PACKETY
;sMARK MESSAGE PACKET AVAILABLE
;MARK COMMAND TO UDA
:TELL UDA COMMAND IS THERE
;MARK COMMAND ISSUED
MOV )+ ,R1
m ).o

SEQ 0111




|

GLOBAL SUBROUTINES SECTION

VRNV D W

16 017116
017116
017120

17 017122

18 017124

19 017130

20 017136

21 017140

22 017144

23 017146

24 017150

25 017152
017152
017154

26 017156

19
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1 CLRBUF
H
{CLEAR THE SPECIFIED DATA BUFFER IN THE HOST COMM AREA
JAND LOAD BUFFER DESCRIPTOR IN COMMAND PACKET TO THE BUFFER
H
1 INPUTS:
" RS - CONTROLLER TABLE ADDRESS
" R4 - ADDRESS OF MOST COMM AREA
" RO - OFFSET INTO HOST COMM AREA TO DATA BUFFER
1OUTPUTS
" DATA BUFFER CLEARED
" COMMAND PACKET POINTING TO BUFFER
: BYTE COUNT SET TO SIZE OF BUFFER
; R4 - ADDRESS OF DATA BUFFER
CLRBUF: PUSH <RO.R1>
MOV RO, -(SP)
MOV R1,-(SP)
ADD R4,RO ;ADD START OF MOST COMM AREA TO OFFSET
MOV RO.HC.CPX+P.UADR(R4) ADDRESS IN COMMAND PACKET
MOV OMC.BSZ,.MC.CPK+P.BCNT(RE)  ;PUT SIZE OF BUFFER IN COMMAND PACKET
MOV RO,R4 ER ADDRESS IN R4
MOV oHC.8SZ/2,R1 1GET SIZE OF BUFFER IN WORDS
CLRBFL: CLR (RO)+ ;CLEAR ALL THE WORDS
DEC R1
BNE CLRBFL
POP <R1,RO>
MOV (SP)+.R1
MOV (SP)+.RO
RETURN

SEQ 0112
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|aoou SUBROUTINES SECTION
1 tWAITMS
P H
3 'WAIT FOR UDA TO RESPOND WITH A MESSAGE PACKET
L} H
S aIll'UTS
6 RS - ADDRESS OF CONTROLLER TABLE
7 sWTPUTS
8 : Z CLEAR IF NO ERROR
9 " Z SET IF ERROR, MESSAGE PRINTED
10
11 017160 WAITMS: PUSH <RO,R1>
017160 010046 MOV RO, -(SP)
017162 010146 MOV R1.-(SP)
12 017164 012700 000036 MOV #30.,RO JSET TIME OUT VALUE OF 30 SECOMDS
13 017170 010501 MOV RS,R1 tPOINT TO TIME OUT COUNTER
14 017172 062701 000036 ADD #C.TO,R1
15 017176 004737 017352 CALL serro
16 017202 011500 18: MOV CRS).RO ;GET ADDRESS OF UDAIP REGISTER
17 017204 032765 000010 000012 BIT 6CT.MSG.C.FLG(RS) 1LOOK IF INTERRUPT OCCURRED
18 017212 001030 BNE 3¢ 1BRANCH IF SO
19 017214 016001 000002 MOV 2(RO).R1 ;LOOK AT UDASA REGISTER
20 017220 001034 BNE 44 JBRANCH IF ERROR CODE PRESENT
21 017222 BREAK
017222 104422 TRAP  CSBRX
22 017224 005737 003206 TST KM.CSR ;SEE IF A CLOCK ON SYSTEM
23 017230 001764 8EQ 14
24 017232 023765 003220 000040 O KW.EL+2,C.TOM(RS) ;CHECK IF TIMEOUT HAS HAPPENED
25 017240 101005 BHI 24
26 017242 001357 BNE 16
27 017244 023765 003216 000036 CHP KW.EL.C.TO(RS)
28 017252 103753 8LO 14
29 017254 2¢: ERRDF 36, ,ERRO36
017254 104455 TRAP  CSEROF
017256 000044 MORD 36
017260 000000 WORD O
017262 012426 "WORD ERRO36
30 017264 POP <R1,RO>
017264 012601 MOV (SP)-.R1
017266 012600 MOV (SP)+.RO
31 017270 000264 SEZ

32 017272 000207 RETURN
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GLOBAL SUBROUTINES SECTION

017274 042765 000010 000012 3§:

1
2 017302
017302 012601
017304 012600
017306 000244
017310 000207
017312
017312 104455
017314 000045
017316 000000
017320 012440
6 017322
017322 012601
017324 012600
7 017326 000264
8 017330 000207

VN aw

4:

K9

BIC #CT.MSG,C.FLG(RS)
POP <R1,RO>

cLZ
RETURN
ERRDF 37, .ERRO37

POP <R1,RO>

SEZ
RETURN

SEQ 0114

1CLEAR MESSAGE RECEIVED FLAG

1GIVE NO ERROR RETURN

MOV (9)’1“1
MOV (SP)+,RO

TRAP CSERDF
.WORD 37
WORD O
WORD ERRO37
R1
.RO

MOV (SP).
MOV (SP).
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SEQ 0115

1 s NXMI

2 ’

3 sNON-EXISTANT MEMORY SERVICE ROUTINE

4

S : INPUTS:

6 ' NXMAD SET TO ZERO

7 ;s OUTPUTS :

8 : NXMAD SET TO ONES IF NON-EXISTANT TRAP OCCURED

9

10 017332 BGNSRV NXMI

. 017332 NXMI::
g 017332 012737 177777 002172 MOV @-1,NXMAD

14 017340 ENDSRV

017340 L10031:

017340 000002 RTI
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SEQ 0116

1 ;s UDASRV
2
3 :WA INTERRUPT SERVICE ROUTINE. MARKS UDA CONTROLLER TABLE THAT AN
; ; INTERRUPT MAS BEEN RECEIVED.
'
5 ;THIS ROUTINE IS CALLED BY A [JSR RO,UDASRV] INSTRUCTION FROM WITHIN
7 ;THE CONTROLLER TABLE. THE PC STORED IN RO IS THE ADDRESS OF THE C.FLG
8 ;MORD IN THE CONTROLLER TABLE. THE STACK CONTAINS THE SAVED CONTENTS
| 13 ;OF RO FOLLOMED BY THE INTERRUPTED PC AND PS.
H
11 1 INPUTS:
12 : RO - ADDRESS OF C.FLG WORD IN CONTROLLER TABLE
{2 3 TSSTEK - SAVED CONTENTS OF RO
H H
15 : CT.2MD CLEARED AND CT.MSG SET IN C.FLG WORD OF CONTROLLER TABLE
i? 3 RO - RESTORED FROM STACK
18 017342 BGNSRV UDASRV
017342 UDASRV: :
19 017342 052710 000010 BIS #CT.MSG,(RO) 1 SET CT.MSG
20 017346 POP RO sRESTORE RO
017346 012600 MOV (SP)+,RO
21 017350 ENDSRV
017350 L10032:

017350 000002 RTI
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SEQ 0117

1 :SETTO
Z
3 :SET TIMEOUT COUNTER TO SOME NUMBER OF SECONDS FROM CURRENT TIME.
a H
S ; INPUTS:
6 3 RO - NUMBER OF SECONDS FOR TIMEOUT
7 ; R1 - ADDRESS WHERE TWO WORD TIME TO BE PUT
8 ;OUTPUTS :
5 3 RO - CONTENTS DESTROYED
10 : R1 - INCREMENTED BY 2
11
lg ;COMPUTE CLOCK TICKS TIL TIMEOUT
1
14 017352 SETTO: PUSH <R2,R3»>
017352 010246 MOV R2,-(SP)
017354 010346 MOV R3, -(SP)
15 017356 005002 CLR R2 ;CLEAR PRODUCT
16 917360 013703 003214 MOV KW.HZ,R3 ;:GET MULTIPLICAND
17 017364 006200 SET00: ASR RO sSHIFT MULTIPLIER TO RIGHT
18 017366 103001 8CC SETO1 ;IF A ONE BIT SHIFTED OUT
19 017370 060302 ADD R3,.R2 : ADD MULTIPLICAND TO PRODUCT
20 017372 006303 SETO1: ASL R3 ;O0UBLE THE MULTIPLICAND
21 017374 005700 TST RO
gg 017376 001372 BNE SETO0O ;CONTINUE UNTIL MULTIPLIER IS ZERO
22; ;GET CURRENT TIME
26 017400 013700 003216 SET02: MOV KW.EL,.RO ;GET TIME
27 017404 013703 003220 MOV KW.EL+2,R3
28 017410 020037 003216 CMP RO,KM.EL : IF CHANGED DURING RETRIEVAL
233 017414 001371 BNE SETO2 ; GET IT AGAIN
gg ;ADD TIME TIL TIMEOUT
33 017416 060200 ADD R2,RO ;: ADD
!3; 017420 005503 ADC R3
gg ;PUT RESULT IN STORAGE
38 017422 010021 MOV RO,(R1)-
23 017424 010311 MOV R3,.(R1)
41 017426 POP <R3,R2>
017426 012603 MOV (SP)+.R3
017430 012602 MOV (SP)+,R2
42 017432 000207 RETURN
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SEQ 0118

1 leAINT
el
5 sFUCTIM DESCRIPTION:
4 3 SUBROUTINE TG INITIALIZE A UDA AND BRING IT ON-LINE.
5 i ALL STEPS ARE CHECKED. AN ERROR MESSAGE IS REPORTED IF ANY ERROR
& : DETECTED.
7 [
8 .noufs.
9 RS - ADDRESS OF COCMLER TABLE .
10 an.LICIT nnns;
11 C.RING(RS) - ADDRESS GIVEN 10 LDQ AS START OF RING BUFFER.
lg 'WTFUT LENGTH OF RING STRUCTURE IS ONE ENTRY EACH.
| [
14 3 CODUIGI Z - SET IF ANY ERROR REPORTED. CLEAR IF NO ERROR,
15 } ADDRESS OF UDAIP REGISTER IN UDA
{g H IS - UNCHANGED .
{g sFILL HOST COMMUNICATION AREA WITH ALL ONES
20 017434 016502 000014 UDAINT: MOV C.RING(RS).R2 1GET FIRST ADDRESS OF RING BUFFER
21 017440 012703 000006 MOV &<HC. ISZ‘!OOC 1S2>72,.R3 sGEY SIZE OF RING BUFFER
22 017044 012722 177777 UDAILIL: MOV @-1, (l?)o tWRITE ONES TO BAUFFER
2% 017450 005303 DEC RS sCOUNTY THE WORDS IN BAFFER
g 017452 003374 8GT UDAIILL aL” UNTIL ENTIRE BUFFER WRITTEN
gg ;00 THE INITIALIZATION
20 017454 004737 017702 CALL UDAIST ;100 FIRST THREE STEPS
29 017460 103506 UDAIEX ;GET OUT IF UDA MICROCODE REPORTED FAILURE
30 017462 012364 000002 MOV (R3).,2(R4) ;MRITE NEXT WORD TO UDASA REGISTER
31 017466 012703 000310 0200. , ;:GET TRY COUNTER
32 017472 016402 000002 UDAILA: MOV 2(R4),.R2 ;LOOK AT UDASA
33 017476 001407 8EQ UDAILC
34 017500 005303 ODEC R3
35 017502 001373 BNE UDAILA
36 017504 ERROF 24, ,ERRO24
017504 104455 TRAP CSERDF
017506 000030 .MORD 24
017510 .WORD O
017512 012314 .HMORD ERRO24
37 017514 000470 BR UDAIEX :
38 017516 010264 000002 UDAIIC: MOV R2,2(R4) sMRITE O TO UDASA (PURGE)
39 017522 011402 MOV (R4).R2 tREAD FROM UDAIP (POLL)
40 017524 004737 020220 CALL UDARSP tWAIT FOR STEP OR ERROR BIT
41 017530 103462 8CS UDAIEX ;GET OUT IF UDA MICROCODE REPORTED FAILURE
42 017532 042702 174017 BIC #*C<SA.CNT> ,R2 ;CLEAR OTHER BITS
43 017536 006202 ASR R2 {MOVE TO RIGHMT OF REGISTER
44 017540 006202 ASR R2
45 017542 006202 ASR R2
46 017544 006202 ASR R2
47 017546 020227 000006 CHP R2,06 1CONTROLLER MODEL MUST BE 6
48 017552 001410 BEQ UDAIZ
49 017554 020227 000015 CMP R2,013 : OR 13
SO 017560 001405 BEQ UDAIZ
S1 017562 ERRDF 14, .ERRO14 {REPORT CONTROLLER NEEDS NEW REVISION
017562 104455 TRAP CSERDF
0175€4 000016 . WORD 14
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017566 00000C
017570 012120
S2 017572 000441

BR UDAIEX

C10

38

0
ERRO14

SEQ 0119




017626
135 017630
14
15
16
17 017632

26 017674
27
28

29
30 017676
31 017700

016502
010201
012703
005722
001003
005303
003374
000405

104455
000027
000000
012236

000014
000006

000001
000002
000014
000004
000020 000004
000010

000104 000010

D1C
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,CHMECK MOST COMMUNICATION AREA FOR ALL ZEROS
UDAI2: MOV C.RINGC(RS),R2 1GET FIRST ADORESS OF RING BUFFER
MOV R2,R1 1SAVE FOR ERROR MESSAGE
MOV @<HC.RSZe2.MC.152>/2.R3 1GET SIZE OF RING BUFFER
UDAIZ2L: TST (R2)+ 1CHECK WORD IN BUFFER
BNE UDAI2E GO TO ERROR REPORTER IF NOT ZERO
DEC RS ;COUNT THE WORDS IN BUFFER
8GT UDAI2L JLOOP UNTIL ALL WORDS CMECKED
BR UDAIS
UDAI2E: ERRDF 23, ,ERRO2T ;REPORT BUFFER NOT CLEARED
TRAP CSERDF
JMORD 27
MORD O
'WORD ERROZ3
BR UDAIEX
;SEND GO BIT VO UDASA REGISTER TO END INITIALIZATION
UDAIS:
MOV #SA.GO,RO
MOV RO,2(R4) ;SEND TO UDA
MOV C.RING(RS),R1
MOV R1,MC.MSG(R1)
ADD #MC .MPK,MC.MSG(R1)
MOV R1,HC.CMD(R1)
ADD #MC.CPX,HC.CMD(R1)
oz ;CLEAR Z AS NO ERROR INDICATION
RETURN
;ERROR RETURN
UDAIEX: SEZ $1SET Z TO INDICATE ERROR OCCURRED
RE TURN

SEQ 0120




POV NOUVBWN L

-

12 017702

017702
13 017704

017704
14 017706
15 017712

017712
16 017716
17 017720
18 017722

21 017740
22
23

24

25 017746

26 017732

27 017756
017756
017762
017766
017772
017776
020000

28 020004

29 020010

104422

010146
016504

042704

010437
016537
062737

177000

100000
000014

002172

000340
017332

000003
000010

002172

020124
020124

E1O

SEQ 0121
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tUDAIST

:

+START THE INITIALIZATION PROCESS ON THE SELECTED UDA.
:STOP BEFORE WRITING THE THIRD WORD SO UDA DOES NOT
sATTEMPT ANY UNIBUS TRANSFERS.

:
: INPUTS::
' RS - ADDRESS OF CONTROLLER TABLE
sLOAD TABLE OF DATA TO SEND TO UDASA REGISTER
UDAIST: BREAK
TRAP CsBRx
PUSH R1
MOV R1,-(SP)
MOV C.VEC(RS),R4
AND CT.VEC,.R4
BIC #*C<CT.VEC>.R4
ASR R4
ASR R4

+SET STEP BIT IN DATA WORD
1LOAD INTERRUPT VECTOR
;LOAD MEMORY ADDRESS

ADD #MC.MSG,UDAID2 3+ OF FIRST RESPONSE RING
;START THE INITIALIZATION BY WRITING TO UDAIP REGISTER

MOV C.UADR(RS).R4 sGET ADDRESS OF UDAIP REGISTER

CLR NXMAD ;CLEAR MEMORY ERROR FLAG

SETVEC #4,0NXMI,#PRIO7 +SET UP VECTOR 4

#PRIO7,-(SP)
m."y)
“o'(’)

.3. ‘(9)
CsSveC
#10,5P

3333ad

TST 2(R4)

SEC
BR UDAISE

sACCESS UDASA REGISTER
tWRITE TO UDAIP
1GIVE UP THE VECTOR
MOV #4,RO
TRAP CsCveC
;SEE IF A MEMORY ERROR OCCURRED

TRAP CSERDF

WORD 20
.WMORD O
.WORD ERRO20
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SEQ 0122

1SET UP LOOP PARAMETERS TO EXECUTE THE FOUR STEPS OF INITIALIZATION

1

2

3 020042 012737 004000 020356 UDAISG: MOV #SA.S1,UDARSD 1STORE RESPONSE MASK

; 020050 012703 020116 MOV #UDAIDT,R3 1AND INDEX TO TABLE

g JWAIT FOR AND CHECK RESPONSE DATA

8 020054 004737 020220 UDAISL: CALL UDARSP sWAIT FOR STEP OR ERROR EITS

9 020060 103414 B8CS UDAISE sEXIT IF ERROR
10 020062 004733 CALL 8(R3). 1CALL RESPONSE CHECKER FOR STEP
11 020064 103412 B8CS UDAISE |ET OUT IF ERROR
12 020066 006337 020356 ASL UDARSD 1SHIFT TO NEXT STEP BIT
13 020072 032737 040000 020356 BIT #SA.S4,UDARSD sCHECK IF NOW AT STEP 4
14 020100 001003 BNE UDAISX +GET OUT IF SO
15 020102 012364 000002 MOV (R3).,2(R4) sWRITE DATA TO UDASA REGISTER
{"} 020106 000762 BR UDAISL sSTAY IN LOOP
18 020110 000241 UDAISX: CLC ;CLEAR CARRY FOR NO ERROR INDICATION
19 020112 UDAISE: POP R1

020112 012601 MOV (SP).,R1

20 0201i4 000207 RETURN
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i

1

2

3 020116
4 020120
S 020122

020132
000000
020144
000000
020164
100000

012701
042702
000416

013701
000301
042701
052701
000406

013701
042701
052701

020102
001405

104455
000031
000000
012330
000261
000207

001140

177400
010000

020120
177400

SEQ 0123
;,DATA TO BE SENT AND RECEIVED BY UDA INITIALIZATION
UDAIDT: .WORD UDAIR1 JFIRST WORD RESPONSE CHECK ROU1INE
UDAID1: .WORD O sFIRST WORD TO SEND TO UDASA
"WORD UDAIR2 1SECOND WORD RESPONSE CHECK ROUTINE
UDAID2: .WORD O ;SECOND WORD TO SEND TO UDASA
.MORD UDAIRS s THIRD WORD RESPONSE CHECK ROUTINE
UDAIDS: .WORD SA.TST ;THIRD VORD TO SEND TO UDASA
;RESPONSE CHECK FOR FIRST WORD FROM UDASA
;CHECK FOR PROPER CONTROLLER TYPE
UDAIRL: MOV @SA.S1+SA.DI,R1 1SET STEP ONE BIT
BIC #<SA.QB+SA.MP.SA.SM> ,R2 1MASK OFF UNMANTED BITS
B8R UDAIRC 1NOW COMPARE
JRESPONSE CHECK FOR SECOND WORD FROM UDASA
;CHECK FOR ECHO OF INTI AND VECTOR
UDAIR2: MOV UDAID1,R1 JGET WORD SENT TO UDASA
SWAB R1 1GET HIGH 8 BITS
BIC #177400,R1
BIS #SA.S2,R1 sSET STEP 2 BIT
BR UDAIRC 3 NOM ARE
;RESPONSE CHECK FOR THIRD WORD FROM UDASA
;CHECK FOR ECHO OF MESSAGE AND COMMAND RING LENGTHS
UDAIRS: MOV UDAID1,.R1 ;GET WORD SENT TO UDASA
8IC #177400,R1 s JUST LOW 8 BITS
8IS #SA.S3.R1 1SET STEP 3 BIT
{COMPARE EXPECTED DATA IN R1 WITHM ACTUAL DATA IN R2
UDAIRC: CMP R1,R2 ;COMPARE THE DATA
BEQ UDAIRX JEXIT IF COMPARED CORRECTLY
ERROF 25, ,ERRO2S {REPORT ERROR
TRAP  CSERDF
LMORD 25
'WORD O
.WORD ERROZ2S
SEC
UDAIRX: RETURN
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é 1 UDARSP
i
3 ;MAIT FOR UDA TO RESPOND WITH DATA IN UDASA REGISTER,
4 ;EITHER STEP BIT FROM MASK IN LOCATION UDARSD OR ERROR BIT
S +WILL CAUSE A TERMINATION.
G +AN ERROR MESSAGE WILL BE PRINTED IF THE UDA DOES NOT RESPOND
7 ;1IN 10 SECONDS OR IF ERROR SETS.
8 :
El 1 INPUTS :
10 i UDASRD - MASK OF STEP BIT TO LOOX FOR
11 i RS - ADDRESS OF CONTROLLER TABLE
12 5 R4 - ADDRESS OF UDAIP REGISTER
13 tOUTPUTS ;
] ' ERROR MESSAGE IF TIME OUT ON RESPONSE OR ERROR BIT SETS
15 : R2 - DATA FROM UDASA REGISTER
{g : CARRY SET IF ERROR BIT SETS OR TIME OUT
18 020220 UDARSP: PUSH R1
020220 010146 MOV R1,-(SP)
19 020222 052737 100000 020356 BIS #SA.ERR,UDARSD :SET ERROR BIT IN MASK WORD
20 020230 012700 000012 MOV #10..RO 1SET UP FOR 10 SECOND TIMEOUT
21 020234 010501 MOV RS,.R1 ;POINT TO COUNTER IN CONTROLLER TABLE
22 020236 062701 000036 ADD #C.TO,R1
23 020242 004737 017352 CALL SETTO
24 020246 POP R1
020246 012601 MOV (SP).,.R1
25 020250 033764 020356 000002 UDARS1: BIT UDARSD,.2(R4) ;LOOX AT ERROR AND STEP BIT
26 020256 001024 BNE UDARSZ ;sBRANCH IF EITHER SET
27 020260 BREAK
020260 104422 _ TRAP C4BRK
28 020262 005737 003206 TST KuW.CSR +SEE IF CLOCK ON SYSTEM
29 020266 001770 BEQ UDARS1
30 020270 023765 003220 000040 CMP KuW.EL+2.C.TOM(RS) ;CHECK IF TIME OUT OCCURRED
31 020276 101005 BHI 14
32 020300 001363 BNE UDARS1
33 020302 023765 003216 000036 CMP KW.EL,C.TO(RS)
34 020310 103757 BLO UDARS1
35 020312 016402 000002 14: MOV 2(R4),.R2 ;GET REGISTER CONTENTS
36 020316 ERROF 22, .ERRO22 ;REFORT TIME OUT ERROR
020316 104455 TRAP CS$ERDF
020320 000026 MORD 22
020322 000000 MORD O
324 012210 .HORD ERROZ22
37 020326 000407 BR UDARSE

SEQ 0124
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016402 000002
100006

104455
000025
000000
012146
000261
000207

000241
020207

sCHECK IF ERROR BIT SET

UDARS2: MOV 2(R4),R2
BPL UDARSX
ERRDF 21, ,ERRO21

UDARSE: SEC
RETURN

sNORMAL EXIT
UDARSX: CLC
RE

110

;LOCATION FOR STEP BIT MASK

UDARSD: .WORD O

SEQ 0125

1GET REGISTER CONTENTS
tEXIT IF ERROR NOT SET
sREPORT ERROR INFO

TRAP CSERDF

MORD 21

WORD O

.WORD ERRO21

sCLEAR CARRY AS NO ERROR INDICATION

;LOAD BY CALLING ROUTINE
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SEQ@ 0126

1 iKW11I
e H
3 ;CLOCK INTERRUPT SFRVICE ROUTINE
&
S 020360 BGNSRV KW11I
020360 KW11I::
6 020360 062737 000001 003216 ADD #1,.KW.EL ;COUNT THE INTERRUPT
7 020366 005537 003220 ADC KW.EL+2
8 020372 012777 000105 162606 MOV #KWOUT. ,8KW.CSR tRESTART THE CLOCK
9 020400 ENDSRV
020400 L10033:
020400 000002 RTI
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|
|

VRNV AW -

005737
001465

010046
010346
010446

013703
013704
013700
004737
012700
004737

010546
004737

010346
004137
003712
003004

112700
004737

010546
004137
003735
012605
003004

112700
004737

010546

004137
003743

012605

03206

003216
003220
003214
016516
000074
016516

016516

016450

000011

000060
016240

016450

000011

016240

01€.150

(ANTIME
:
;PRINT RUNTIME

:

: INPUTS::

: KW.EL - CONTAINS ELAPSED TIME
i KW.HZ - HERTZ OF CLOCK

;OUTPUTS:

i IF CLOCK ON SYSTEM:

i * RUNTIME HM:MM:SS " PRINTED
i IF NO CLOCK: ONE SPACE IS PRINTED

RNTIME: TST KW.CSR
BEG RNTIMX
PUSH <RO,R3,R4,R5>

1BRANCH IF NOT

sCHECK IF A CLOCK PRESENT

MOV RO, -(SP)
MOV R3,-(SP)
MOV R4, -(SP)
MOV RS, -(SP)
MOV KW.EL,.R3 1GET ELAPSED TIME
MOV KW.EL+2.R4
MOV KMW.HZ,RO sGET SPEED OF CLOCK
CALL DIVIDE ;COMPUTE SECONDS OF ELAPSED TIME
MOV #60.,RO tNOW DIVIDE BY 60
CALL DIVIDE + TO COMPUTE MINUTES
PUSH RS : SAVE REMAINDER AS SECONDS
MOV RS, -(SP)
CALL DIVIDE ;:DIVIDE BY 60 AGAIN
PNT RNTIM,R3 ;PRINT HOURS
MOV R3.-(SP)
JSR R1,LPNT
.HORD RNTIM
.HORD PNT.CT
% R.”. s IF MINUTES 9 OR LESS
PRINT #'0 ;PRINT A LEADING ZERO
MOVB ¢°'0,RO
CALL CPNT
1¢: PNT RNTIM1,RS ;NOW PRINT MINUTES
mv ﬂs.'(SP)
JSR R1,LPNT
WORD RNTIM1
WORD PNT.CT
POP RS 1GET SECONDS
MOV (SP)+.RS
CMP RS5,99. 1IF 9 OR LESS
BGT 2¢
PRINT #'0 ;PRINT A LEADING ZERO
MOVB #'0.RO
CALL CPNT
24: PNT RNTIMZ2,RS ;NOW PRINT SECONDS
mv as. °(SP)
JSR R1,LPNT
.WORD RNTIM2
.WORD PNT.CT
POP <RS5,R4,R3,RO> tHOURS IN R3
MOV (SP)+,.R5

SEQ@ 0127
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020554
020556
020560
35 020562
020562

0203566
36 020572

012604
012603
012600

112700
004737
000207

016240

RNTIMX: PRINT <@’ >

RETURN

_~~
Nt Nt
« e
L
8'2
o

3 333

+PRINT A SPACE

(w)

f

3° ees
3
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1 020574
| 020574
| 020576

nsu—o—
WN=O0OVENOWVL

P R b P T I IS L
T
T PR T E 3333

020742

44 021010
45 021014

104443
000406
003270
000152
003544
177777
090001
000013

012705
121527
103443
122327
101049
1213527
001406
121527
103432
122527
101027
122527
001024
012704
012703
005000

121523
001401

005200
126523
001401

005200
126523
001401
005200

005700
001407
005304
001360

004137
011671

000000
000713
012701
010403
020327
103404
112721
162703
062703
110321
112721
062704

012703
005000

003270

000071
000055

000071
000055

000014
003345

016412

003304
000012
000061
000012
000055
003410

003270

DATE :

:
331313

-
(L)

i 1868

(1]

RRBXBRASR

&2
L]
-
o

GMANID DATEQ,DATEI,A,-1,1,11.,YES

2

1.“5
.80

a
-

9

§§

L -

e,

P3833E33
3238
LI
o

ag

L)
-~
F§a§
Rl
L ]
-
*®

%

B3E
x33=33-8

grgazy
[

PNTF DATEX

2

2

4+
2

£
223

MYS'l .R‘

).(R3).

(R3).(R3).

R5).(R3).

1GET DATE

10000 :

:GET POINTER TO ANSMWER

sGET NUMBER OF MONTH
;GET POINTER TO MONTH NAMES

:GET POINTER TO DATE FOR FORMATTER
sGET COPY OF MONTH NUMBER
s+ IF 10 OR GREATER

PUT A “1" IN OUTPUT

;CONVERT MONTH NUMBER TO ASCII
iPUT A NUMBER IN OUTPUT
PUT A *-" IN OQUTPUT
tGET POINTER TO DAYS IN MONTH
; INDEXED BY NUMBER OF MONTH
;GET POINTER TO DATE INPUT

......,4
333383 ¢

SEQ 0129

CSGMAN
100004
DATEI
T*CODE
DATEQ

-1
TSLOLIM
TIWILIM

JSR R1,LPNTF
.WORD DATEX
.WORD PNT.CT
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46 021016
47 021022
48 021024
49 021026
SO 021030
51 021032
S 021034
S3 021036
S4 021040
55 021042
56 021046

101 021226
102 021230

N1O
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121327
001413
111321
006300
010002
006300
006300

000055

000003
000055

000071

003554

003425
000106

003430

DAY1:

DAY2:

YERL:

YERS:

YERS:

3

(R3),e' -
BEQ DAY2
(R3).(R1)+ ;PUT DAY CHARACTER IN OUTPUT

-d-f
zegassssg

5
-

F
N

?

D
%
p ]
n

LU
et}
§°52

-~ 3

4

et

1SEE IF DATE IS ZERO
:ERROR IF SO

;:CHECK FOR "-" BETWEEN DAY

:+ AND YEAR IN OUTPUT

+,(R1). (PUT “-* IN OUTPUT

;GET COPY OF INPUT STRING POINTER

gﬂ

2]
~

-

-

£023%
2

3
3383

). o0
9

@
o
.

g;zaagsﬁﬁéasg
Rii g ¢

i

19,R2

3232988E3RIRS
DL
ugo §

R
:

)+, (R1).
Je ,(R1)-

bt
2k

SEQ 0130
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103
18; 021232 000000 BRSAV: .WORD O tDEFAULT BR LEVEL AND VECTOR
106 021234 ENDMOD

SEQ 0131
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PROTECTION TABLE

SEQ 0132

.SBTTL PROTECTION TABLE

1

el

3 021234 BGNMOD

s 3o

6 : THIS TABLE IS USED BY THE RUNTIME SERVICES

; ; TO PROTECT THE LOAD MEDIA.

8-0

9
10 021234 BGNPROT
- 021234 LOPROT: :
12 021234 177777 -1 sOFFSET INTO P-TABLE FOR CSR ADDRESS
13 021236 177777 -1 ;OFFSET INTO P-TABLE FOR MASSBUS ADDRESS
}; 021240 177777 -1 sOFFSET INTO P-TABLE FOR DRIVE NUMBER
16 021242 ENDPROT

17
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PROTECTION TABLE
1
2 .SBTTL INITIALIZE SECTION
:
4 ]
5 : rr: INITIALIZE SECTION CONTAINS THE CODING THAT IS PERFORMED
S ; T THE BEGINNING OF EACH PASS. THMIS CODE IS EXECUTED UNDER FIVE
? ; mxums THERE
5§ ' ARE SUPERVISOR EVENT FLAGS THAT ARE USED TO LET THE
9 ' DIAGNOSTIC KNOW UNDER WMICH COMDITION THE EXECUTION IS TAKING
10 : PLACE. THE EVENT FLAGS ARE READ USING THE “READEF * MACRO.
11 : THE CONDITIONS UNDER WMICH THE INIT CODE IS EXECUTED AND THE
12 ; CORRRESPONDING EVENT FLAGS ARE:
13 ; START COMMAND EF .START
14 ; RESTART COMMAND EF .RESTART
15 : CONTINUE COMMAND EF . CONTINUE
16 : POMERDOWN /POME RUP EF .PUR
{; : NEMW PASS €F .NEW
H
19 ; IF HERE FROM START COMMAND THEN
52 ; SEY ISTRT BIT & CiEAR OTHER BITS IN FLAG
H
22 ; IF HERE PROM RESTART COMMAND THEN
gz : SET IREST BIT IN IFLAGS
: s
5 ; IF MERE FROM START OR RESTART COMMAND THEN
3 ; RESET ALL UNITS
27 ; ESTABLISH FREE MEMORY
28 ; CLEAR TNUM
29 : INITIALIZE CLOCK
30 ; BUILD CONTROLLER £ DRIVES TABLES IN MEMORY
35 ; EXIT INIT SECTION
H
33 : IF HERE FROM CONTINUE COMIAND THEN
34 ; SET ICONT BIT IN IFLAGS
;2 : EXIT INIT SECTION
3
37 : IF HERE FROM POMER FAIL RESTART THEN
;g ; EXIT INIT SECTION
H
40 ; IF HERE FROM NEM PASS OR S\B-PASS THEN
a1 ; LOOK FOR ANY ADDED OR DROPPED UNITS
4. : EXIT INIT SECTION
43 3
44
45 021242 BGNINIT
021242 LOINIT::
46 ;HERE FROM START COMMAND?
47 021242 READEF @EF.STA
021242 012700 000040 MOV ®EF .STA,RO
021246 104447 TRAP  CSREFG
e ;BRANCH TO 18 IF NOT, ELSE
49 021250 BNCOMPLETE 14
021250 103004 8CC 1
S0 021252 012737 000010 003204 MOV SISTRT, IFLAGS 1SET START BIT IN FLAG.
S1 021260 000432 R INIT]
52 021262 18: JHERE FROM RESTART COMMAND?

53 02'262 READEF #EF .RES
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' INITIALIZE SECTION
021262 012700 000037 MOV OEF _RES.RO
021266 104447 TRAF CIREFG
54 1BRANCH TO 2% IF NOT, ELSE
5SS 021270 BNCOMPLETE 2%
021270 103004 8CC 24
56 021272 052737 000004 003204 8IS ®IREST,IFLAGS 1SET RESTART BIT IN FLAG.
57 021300 000422 B8R INIT]
S8 21302 2%: tHERE FROM CONTINUE COMMAND?
59 021302 READEF #EF .CON
021302 012700 000036 MOV #€EF ,CON,RO
021306 104447 TRAR CIREFG
60 tBRANCH TO 34 IF NOT, ELSE
61 021310 BNCOMPLETE 34
021310 103007 8cC 3
62 021312 042737 000020 003204 8IC SISTRTH, IFLAGS ;CLEAR 1ST TIME THRU FLAG AND
63 021320 052737 000002 003204 8IS @ICONT, IFLAGS 1SET CONTINUE BIT IN FLAG.
64 021326 000405 B8R INITO
65 0213%0 34: sHERE FROM POMER FAIL?
66 021330 READEF #EF .PWR
021330 012700 000034 MOV OEF .PWR RO
021334 104447 TRAP CIREFG
67 tBRANCH TO INITO IF POMER FAIL, ELSE
68 021336 BCOMPLETE INITO
021336 103401 B8CS INITO
69 021340 INITQT: DOCLN ;s ABORT PROGRAM ON NEMW PASS
2% 021340 104444 TRl CSDCLN
_'g 021342 000137 022126 INITO: U INITXX s EXIT THE INITIALIZE SECTION.
73 ]
74 : INITIALIZE Kuill CLOCK, FREE MEMORY AND IP ADDRESS TABLE
;2 H DURING START OR RESTART COMMAND ONLY
3
77
78 021346 012700 000003 INITL: MOV #S0.FMT RO : GET BITS FOR REFORMAT MODE FLAG
79 021352 030037 002136 8I7 RO,SFPTBL ;s CHECX IF REFORMAT
80 021356 001011 BNE is : IF SO, CONTINUE
81 021360 012700 000004 MOV #S0.CNS ,RO ;s GET BIV FOR RECONSTRUCT FLAG
82 021364 030037 002136 8IT RO,SFPTBL ; CHECKX IF RECONSTRUCT MODE
83 021370 001004 BMNE is 1 IF SO, CONTINUE
84 021372 006300 ASL RO s+ GET BIT FOR RESTORE MODE
85 021374 030037 002136 8I7 RO,SFPTBL ; CHECX IF RESTORE MODE
86 021400 001757 BEG INITQY :+ IF NONE OF ABOVE, ABORT TEST
:; 021402 010037 003200 1¢: MOV RO, MODE : SAVE MODE FLAGS
g 000105 KWOUT.=105 :+ DATA TO START CLOCK
91 021406 005037 003216 CLR KW.EL 1CLEAR ELAPSED TIME
92 021412 005037 003220 CLR KW.EL+2
93 021416 CLOCK L.RO 1SEE IF L-CLOCK PRESENT
021416 012700 000114 MOV ®'L,RO
021422 104462 TRAP CsCLCxK
94 021424 BCOMPLETE F1)
021424 103413 B8CS 24
95 021426 cLock P,RO 1SEE IF P-CLOCK PRESENT
021426 012700 000120 MOV #'P,RO

021432 104462 TRAP CsCLCK




' CZUDKO UDASOA/KDAS0-Q FORMATTER MACRO V0S5.01b Mondey 01-Oct-84 10:07 Pege 116-2
]

i

INITIALIZE SECTION

96 021434

021434
97 021436
98 021442

130 021606
131 021614

103407
005037

004137
004110
000000

012037
012037
012037
012037

012746
012746
013746
012746
104437
062706
012777
004737

104431
010037
017737

013737
005077
013700
012701
062701
003300
001374
004737

013737
005077
005037
012701
012702
005021
005302
001375

003206
016412

003206
003210
003212
003214

003212
000003

000010
000105
012750

002140
160372

002140
160330

003434
000010

161456

002142

002150

2§:

INIT2:

14:

INITS:

14:

r1s

BCOMPLETE 24

CLR KW.CSR

PNTF NOCLOCK

BR 5

MOV (RO)+ ,KW.CSR
MOV (RO)« ,XW.BRL
MOV (RO)+,KW.VEC
MOV (RO)+ KW, HZ
SETVEC KW.VEC,#KW11I,8PRIO7
MOV OXWOUT . , @KXW .CSR
CALL RESET

MEMORY FFREE

MOV @FFREE ,FSIZE

sRR3daC:

INITIALIZE CONTROLLER T

MOV
CLR

£83g

DEC
BNE

FFREE ,DTABS
SDTABS
LSUNIT.RO

#1,.R1
#<D.SIZE>/72,.R1
R0

14
ALOCH

FFREE,CTABS
8CTABS

CTRLRS
#IPADRS ,R1
“- '.2
(R1).

&2

14¢

BUILD CONTROLLER TABLES

SEQ 0135
8Cs 24
1IF NEITHER, CLEAR CSR STORAGE WORD
JSR R1,LPNTF
.WORD NOCLOCx
.MORD PNT.CT
1STORE DATA RETURNED
1SETUP KW1ll VECTOR ADDRESS
MOV PRIO7,-(SP)
MOV Mu1llI, -(SP)
MOV KM.VEC, -(SP)
MOV 83, -(SP)
TRAP CeSVEC
AR #10,5P
1START THE CLOCKX
sRESET ALL CONTROLLERS
;RESET START OF FREE MEMORY
TRAED CsrEM
MOV RO ,FFREE

sRESET SIZE OF FREE MEMORY

sSTORE START OF DRIVE TABLES AND
MARK ZERO END

' .

:GET NUMBER OF LOGICAL UNITS TO RUN,
sGET INTIAL SIZE OF DRIVE TABLE AND
sACCUMULATE DRIVE TABLE SIZE.

IF ANY MORE LOGICAL UNITS,
sBRANCH IF NOT, ELSE

sALLOCATE ALL DRIVE TABLES TO MEMORY.
+ R1 POINTS TO 1ST WORD IN DRIVE TABLE

ABLE STORAGE WITH A WORD OF ZEROS

STORE START OF CONTROLLER TABLES AND
MARK ZEROS END.

CLEAR CONTROLLER COUNT

R1 -> IP ADDRESS

GET MAXIMUM @ OF CONTROLLERS

CLEAR ENTRY
DONE ?
IF NOT, BRANCH




1
!
1

141
142
143 021642

150 021670
151 021672
152 021674
153 021674
154 021674
155

156
157 021676
158 021702
159

160
161
162
163
164 021704
165 021710
166 021714
167 021716
168 021720
1?3 021722

1

171 021724
172

173 021726
174 021732
175

176

177 021736
178 021740
179 021742
180 021746
181 021752
182 021756
183 021760
184 021764
185

186 021770
187 021774
188 021776
189 022000
190 022002
191

192

193

194

005005
005002
012757

010200
104442

103104
013703
005713
001405
021013

001444

062703
000771

005160 021232

002150

003434
003444

012706

021232
021232

004037
017342

002152

INITA:

1%:

2s:

64:
74:

10¢:
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INITIALIZE SECTION

CLR RS

CLR &2

MOV #5160,BRSAV

GPHARD R2,.RO

BNCOMPLETE 164

MOV CTABS,R3

TST (R3)

BEQ 64

cHP (RO),(R3)
ASSUME C.UADR EQ O
ASSUME HO.UBA EQ O

BEQ 114

ADD oC.SIZE,R3
BR 24

BUILD NEW CONTROLLER TABLE

SIPADRS ,R4
“0'1’“5"-

4233

8
(<]
-

(RO).-(R4)
#<C,.SIZE>/2,R1
ALOC™

(RO),(R1).

. 1)’

(R1).
B4

104
CTRLRS

ZRRe3 3333338 p3 3 ¢

BUILD DRIVE TABLES

.‘CoSIZE‘c.FLG,IZON

SEQ 0136

+CLEAR CUSTOMER DATA FLAG
1START WITH LOGICAL UNIT O
s+ SAVE DEFAULT FOR BR LEVEL & VECTOR
+ GET POINTER TO IT'S P-TABLE

MOV R2,RO

TRAP CGPHRD
BRANCH TO 164 IF NOT A%L‘E

164

GET MSS OF 1ST CONTROLLER TABLE
CHECK IF ANY MORE TABLES
BUILD NEW TABLE IF FOUND ZERO WORD
CHECK IF SAME CSR ADDRESS,

+ BRANCH IF SO

sPOINT TO BEGINNING OF NEXT CONTROLLER
s TABLE IN MEMORY.

sGET BEGINNING OF IP ADDRESS TABLE
:SEE IF END OF IP ADDRESS TABLE,
sBRANCH IF SO, ELSE
aomu:rmmmmmr
sBRANCH IF SO, ELSE

sLOOK AGAIN.

1 TAKE CSR _ADDRE
+AND STORE IV IN‘DE 1P MSS TABLE.

lﬁg ALLOCATE A T‘.E T0 MEMORY.
‘ -

THE CONTROLLER TABLE.
T VECTOR € BR LEVEL
T VECTOR
T VECTOR
IN THE CONTROLLER TABLE.
N' INSTRUCION AND
THE INTERRUPT SERVICE
CONTROLLER TABLE.
S TO END OF TABLE.

ARE
Asz
)

--23?%%------
g
03z
AR

g2R
4
o
8e2
» -

88
i
&
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| INITIALIZE SECTION
.' 195
| 196 022006 013701 003202 118: MOV DTABS,R1 JGET ADDRESS OF CURRENT ORIVE TABLE
197 022012 062703 000016 ADD  C.DRO,R3 s INDEX TO 1ST ORIVE IN TABLE
198 022016 012704 000010 MOV  #6..Ré s GET @ OF DRIVES PER CONTROLLER
199 C22022 005713 12¢:  TST (R3) JANY ENTRY TO DRIVE TABLE,
200 022024 001411 BEQ 144 1BRANCH IF NOT, ELSE
501 022026 026033 000002 CMP  HO.LDR(RO),8(R3). ;COMPARE DRIVE MUMBER IN DRIVE TABLE,
202 022032 001002 BNE 13¢ 'BRANCH IF DIFFERMENT, ELSE
203 022054 000137 022140 M  MLDRER sFOUND TWO P-TABLES WITH SAME DRIVE.
205 022040 005304 136: DEC R4 s COUNT DRIVES
506 022042 001367 BNE 124 : IF FOUR DRIVE TABLES ALREADY EXIST.
207 022044 000137 022156 M TOOMER : THEN REPORT ERROR
509 022050 010113 148: MOV R1.(R3) ;STORE ADDRESS OF DRIVE TABLE IN
210 sCONTROLLER TABLE.
211 022052 016021 000002 MOV  HO.LDRCRO),(R1)s LSTORE DRIVE NUMBER AND
212 02205 010221 MOV  R2.(R1)e sLOGICAL UNIT NUMBER IN DRIVE TABLE.
514 022060 062737 000032 003202 ADD  #0.SIZE.DTABS sNEXT DRIVE TABLE ADDRESS AND
215 022066 005077 161110 CLR  SDTABS {MARK ZERO END.
216 022072 005202 166: INC  R2 s INCREMENT LOGICAL UNIT NUMBER
217 022074 020237 002012 C®  R2,LSUNIT JCHECK IF GOT ALL TABLES
218 022100 002665 BLT 1 sIF NOT, GO BACK FOR NEXT, ELSE
219 022102 012701 000001 MOV  #1.R1 sGET 1 MORD TO TERMINATE ALL CONTROLLER
220 022106 004737 012706 CALL  ALOCH ' TABLES AND ALLOCATE IT TO MEMORY.
222 H
223 : SAVE CURRENT PARAMETERS TO FREE MEMORY SO EACH TEST CAN USE ALL OF IT
$
225
556 022112 013737 002140 002144 INIT6: MOV  FFREE,FMEM SAVE START ADDRESS
227 022120 013737 002142 002146 MOV  FSIZE.FMEMS 1SAVE SIZE
229 :
230 ; EXIT INITIALIZE SECTION
233 022126 INITXX: SETPRI @PRIOO JSET RUNNING PRIORITY TO ZERO
022126 012700 000000 MOV @PRIOO.RO
,3q 022132 108441 TRAP  C$SPRI
235 022134 EXIT  INIT
022134 104432 TRAP  CSEXIT
g 02213 000036 MORD  L10035-.
237 ;THO P-TABLES FOR SAME DRIVE
238 022140 013705 003242 MLORER: MOV TEMP,RS JGET CONTROLLER ADDRESS
239 022144 ERRSF 2, . ERROO2
022144 104454 TRAP  CSERSF
022146 000002 MORD 2
022150 000000 ‘"WORD O
022152 012010 "WORD  ERROO2
240 022154 DOCLN
gy 022154 104444 TRAP  CSDCLN

242 sMORE THAN EIGHT DRIVES SELECTED ON ONE CONTROLLER
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INITIALIZE SECTION

SEQ 0138

244 022156 013705 003242 TOOMER: MOV TEMP,RS 1GET CONTROLLER ADDRESS

245 022162 ERRSF 3, ,ERROO3
022162 104454 TRAP
022164 000003 . WORD

246 022172 12026 N MORD ERROO3
022172 104444 TRAP CSOCLN

CHERSF
3

248
249 022174 ENDINIT
022174 104411 LI0%: e  comar
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AUTODROP SECTION

SEQ 0139

.SBTTL AUTODROP SECTION

1
3
jee
4 : THIS CODE IS EXECUTED IMMEDIATELY AFTER THE INITIALIZE CODE IF
5 ; THE "ADR" FLAG WAS SET. THE UNIT(S) UNDER TEST ARE CHECKED TO
6 : SEE IF THEY WILL RESPOND. THOSE THAT DON'T ARE IMMEDIATELY
; ; DROPPED FROM TESTING.
3--
9
10 022176 BGNAUTO
i 022176 LSAUTO: :
12 022176 ENDAUTO
022176 L10036:

022176 104461 TRAP C$AUTO




| CZUDKO UDASOA/KDASO
CLEANUP CODING SECTION

0

=OWw N UVAWN»

0

022210

o

12 022232
13 022236
14 022242
15 022244
16 022246
17 022250
18 022252
19 022254
022254

20
21 022262
022262

22
23 022264

K11
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013206

000340
017332

000003
000010

000010
003434

.SBTTL CLEANUP CODING SECTION

jee

s THE CLEANUP CODING SECTION CONTAINS THE CODING THAT 1S PERFORMED
; AFTER THE HARDWARE TESTS HAVE BEEN PERFORMED.

1$:

24:

BGNCLN
LSCLEAN: :
CALL CLOSEF ;CLOSE DATA FILE
SETVEC #4,0NXMI,#PRIO7
MOV
MOV
MOV
MOV
TRAP
ADD
MOV #8.,.R3 : RS = COUNTER OF ENTRIES
MOV #IPADRS ,R4 ;: R4 -> IP ADDRESS
ST (R4) ;s IS THERE AN ENTRY?
BEQ 1] :+ IF NOT, DONE
CLR (R4 ). s+ INIT UDA
DEC R3 ;+ MAKE SURE WE DO NOT EXTEND OVER AREA
BNE 1s :+ IF NOT DONE, BRANCH
CLRVEC &4
MOV
TRAP
ENDCLN
L10037:
TRAP
ENDMOD

SEQ 0140

#PRIO7,-(SP)
m. ‘(9)
“c °(9)
#3,-(SP)
C$SVEC
#10,5P

CsCveC

CSCLEAN
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| TEST 1: DUP PROGRAM DRIVER

|

004137
004565
104450

103020
005037

104443

005737
001417
005737
001002
004737

032737
001164

104450
103406
104454

012106
104432
032737
001435
023727
001406
104454
000011
000000
012074

104432
000326

016432

003242

003242
003304
020574
000003 003200

000010 003200
002v12 000001

.SBTTL TEST 1: DUP PROGRAM DRIVER

T1MODE :

TIQUIT:

71G0:

T1RST:

BGNMOD
BGNTST
PNTX WNSTRT

HANUAL
BNCOMPLETE T1MODE
CLR TEMP

GMANIL WNQUES,TEMP,1,YES

TST TEMP

BEQ T1QUIT
TST DATEO
BNE T1MODE
CALL DATE

BIT #S0.FMT,MODE
BNE TIFMT
MANUAL
BCOMPLETE T1GO

ERRSI 10, ,ERRO10

EXIT TSTY

BIT #S0.STR,MODE
BEQ T1CNS

CMP LSUNIT, 0
BEQ T1RST

ERRSF 9, ,ERR009

EXIT TST

PNTF FILNAM

1PRINT WARNING MESSAGE

:SEE IF MANUAL INTERVENTION KL%

1 IF NOT, JUST RUN THE PROGRAM

;1CLEAR WORD FOR

SEQ 0141

ANSWER
sASK IF STILL WANT TO RUN

;LOOK AT ANSHWER
1 IF NO, QUIT NOW

;SEE IF ALREADY ASKED FOR DATE
+IF NOT, GET IT NOW

10000¢ :

JSR R1,LPNTY
.HORD wnSIRT
.MORD PNT.CT
C$MANI
8CC T1MODE
TRAP CSGMAN
Br 100004
LHMORD TEMWP
LHORD T$CODE
LHORD WNQUES
LHMORD 1
TRAP C $MANI
8CS T1GO
TRAP CSERSF
LHORD 10
.un o
.WORD ERRO10
TRAP CSEXIT
.WORD L10040-.
TRAP CSERSF
. WORD 9
MORD O
.HORD ERROO9
TRAP CSEXIT
LMORD L10040-.
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' TEST 1: DUP PROGRAM DRIVER
' 022424 004137 016412

022430 011710
022432 000000

31 022434
022434 104443
022436 000406
003230
000142
003574
177777
022450 000001
022452 000012
022454
32 022454
022454 012700 003230
33 022462 012737 177777

14 022470 GCO0513
iS5 022472 013705 002150

56 022476 010504
000016

062704

012703 000010

39 022510 011402

40 022512 001476

41 022514
022514
022516 011546

G

&3

016412

1 319
L
£

A5 022554
46 022560
47 022362
48 022564 001410
49 022566 005200
S0 022570
S1 022574
S2 022576
53 022602
54 022604
S5 022606 020027

57 022614 003242
S8 022620 012700 003320

003242

000071

002186

TIONS:
T1SERL:

T1SER2:

T1SERS:

T1SER4 :

T1SERS:

m FILW.FM.!. ‘1.1.10. .m

sMARK FLAG AS FILE OPEN

;:GET DRIVE TABLE POINTER
PNTF SERNUM,D.UNIT(R2),(R5),(R2)

ASSUME C.UADR EQ O
ASSUME D.DRV EQ O
SERNQ , A

:

MOV #TEMP,.R1

CLR RO

7578 (F1)

BEQ T1SERS

INC RO

CMP8 (R1),¢'0
BLO T1SER7
C8 (R1).,¢'9

MOV #TEMP,R1
MOV OHIGHEST,RO

1GET FILE NAME

100018 :

» .-1."-.20..'0 lET SENIAL WR

SEQ 0142
JSR R1,LPNTF
.WORD FILNAM
MORD PNT.CT
TRAP CSGMAN
B8R 100014
LMORD FNAME
.WORD T4CODE
LMORD FILNAQ
om '1
LMORD  TSLOLIM
LMORD  TSWILIM
MOV OF NAME ,RO
TRAP CSOPEN

MOV )

MOV (RS),-(SP)

MOV D.UNIT(R2),-(SP)
JSR R

:

TRAP CSGMAN

BR 100024
WORD TEWP
WORD T$CODE
WORD SERNG

WORD -1

LMORD  TSLOLIM
WORD  THMILIM
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| TEST 1: DUP PROGRAM DRIVER
| 59 022624 105710 T1SER6: TSTB (RO)
| 60 022626 001416 BEQ T1SERS
| 61 022630 122120 CP8 (R1)+.(RO)-
| 62 022632 001774 BEQ T1SERG
63 022634 103413 BLO T1SERS
64 022636 T1SER7: PRINTF @SERNX,OHIGHEST
022636 012746 003320 MOV OHIGHEST,-(SP)
022642 012746 011601 MOV @SERNX, -(SP)
022646 012746 000002 MOV 82,-(SP)
022652 010630 MOV SP.RO
022654 104417 TRAP  COPNTF
022656 062706 000006 ADD  #6.5P
65 022662 000724 BR T1SER3
022664 062702 000004 TISERS: ADD #0.SERN,R2 ;PUT ANSWER INTO DRIVE TABLE
67 022670 012701 003242 * MoV oTEMP .R1
68 022674 112122 T1SER9: MOVB (R1)+,(R2)
69 022676 001376 BNE T1SER9
70 022700 005303 DEC RS
71 022702 001402 BEG T1SERN
72 022704 005724 TST (R4)+
73 022706 000700 BR TASER2
74 022710 062705 000052 TISERN: ADD #C.SIZE,RS
75 022714 005715 TST (RS)
76 022716 001267 BNE T1SER1
77 022720 013737 002150 002154 TIFMT: MOV CTABS,TSTTAB ;GET FIRST TABLE ADDRESS
78 022726 013701 002152 MOV CTRLRS,R1 {RUN DM PROGRAM ON ALL CONTROLLERS
79 022732 004737 013074 CALL RUNDM ; RUN ALL CONTROLLERS OF ONE TYPE AT ONCE
80 022736 001402 8EQ 68
81 022740 004737 013224 CALL RESPOM
82 022744 66:  EXIT TST
022744 104432 TRAP  CSEXIT
022746 000002 .MORD  L10040-.
83 022750 ENDTST
022750 L10040:
022750 104401 TRAP  CSETST
84 022752 ENDMOD
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MARDWARE PARAME TER CODING SECTION
1 _SBTTL HARDMARE PARAMETER CODING SECTION
2
3 022752 BGNHOD
5 '..
6 : THME MARDMARE PARAMETER CODING SECTION CONTAINS MACROS
E } TMAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES. THE
8 i MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE
9 } INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE
10 ) MACROS ALLOM THE SUPERVISOR TO ESTABLISH COMMUNICATIONS
11 ; WITH THE OPERATOR.
12 $-- P
13
14 022752 BGNHRD ‘

022752 000011 .WORD L 10041 -L SHARD/2
g 022754 LSHARD : :
16 {FORMAT OF HARDWARE P-TABLE IS AS FOLLOWS:

18 022754 TABLE JSTART A TEBLE DEFINITION
20 022754 ITEM HO.UBA - 2 s UNIBUS ADDRESS
21 022754 ITEM HO.LOR 2 ; DRIVE NUMBER

22 022754 END
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HARDMARE PARAMETER CODING SECTION
1 022734 GPRMA M. UBA,HO.UBA,D,160000,177774,YES 1BUS ADDRESS
022754 CO0031 MORD  T4CODE
022756 022776 LHMORD H.UBA
022760 160000 MIRD THLOLIM
022762 177774 LORD  TeMILIM
2 022764 GPRMD M.LDR,HO.LDR.D,-1,0.,.255.,.YES ; DRIVE SELFCT NUMBER
022764 001052 LMORD T4CODE
022766 023012 MORD H.LDR
022770 177777 MORD -1
022772 000000 LMORD  TOLOLIM
022774 000377 LMORD  TOWILIM
3 022776 ENDHRO |
; .EVEN
022776 L1004]:;

&
S 022776 103 123 122 H.UBA: .ASCIZ \CSR ADDRESS\
g; 023012 104 122 111 H.LDR: .2%.1‘2 \DRIVE NUMBE R\
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SEQ 0146
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SOF TWARE PARAMETER CODING SECTION

VRN VNDWN -

12 023030
023030
023032

000022

.SBTTL SOFTWARE PARAMETER CODING SECTION

THE SOF TWARE PARAMETER CODING SECTION CONTAINS MACROS
THAT ARE USED BY THE SUPERVISOR TO SUILD P-TABLES. THE
MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE
INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE
MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS
WITH THE OPERATOR.

BGNSF T
LHORD L10042-L$SOFT/2
LSSOFT::

;FORMAT OF SOFTWARE P-TABLE IS AS FOLLOWS:
TABLE 1START A TABLE DEFINITION
ITEM SO.BIT F s YES/NO ANSMERS

S0.FM1 = BITO s REFORMAT MODE

SO.Fr2 = BIT1 3+ C(AGAIN)

SO.FMT = SO.FM1.S0.FM2
SO.CNS = BIT2 3 RECONSTRUCT MODE
SO.STR = BITS 3+ RESTORE MODE




1 023032
023032
023034
023036

2 023040
023040

3 023042

10 023076
023076

11

12 023076
13 023100
14 023202
15 023204
16 023235
17 023237
lg 023247

19 023326
20 023371

000130
023247
000001

017024

000130
023076
000002

013024

000130
023326
000004

G07024

000130
023371
000010

000003
023512

015
116
015
111

124
106
101
103

117
123

S.FMT:
S. RST:

S .NOF

tid
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| SOF TWARE PARAMETER CODING SECTION

SEQ 0147

GPRML S.FMT,S50.8I7,SO.FM1,YES ;REFORMAT?

.MORD  TsCODE

MORD S.FMT

.HORD SO.FM1
XFERT SWEND

LHORD  T4CODE
GPRML S.NRF,S0.BIT,SO.FM2,YES AGAIN - REFORMAT?

. WORD ncoo:
XFERT SWEND

.WORD  T$CODE
GPRML S.CNS,S0.BIT,S0.CNS,YES ;RECONSTRUCT

.MORD T$CODE

.MORD S.CNS

WORD SO.CNS
XFERT SWEND

LHORD  T4CODE
GPRM. S.RST,S0.PIT,SO.STR,YES ;;RESTORE?

.MORD T$CODE

.MORD S.RST

.WORD SO.STR
XFERT SWEND

.WORD T$CODE
DISPLAY S.NOF  ;WARNING

.WORD T4CODE

.MORD S.NOF
ENDSF T

.EVEN

L10042:

.BYTE 15,12
gc&x\‘ﬂzwm EXISTING INFORMATION WILL DESTROY THE FACTORY BAD SECTOR\
. ; TION ON THE DISKS.\
.BYTE 15,12
.ASCIIVAGAIN -

- ASCIZ\REF ORMAT “USING EXISTING BAD SECTOR INFORMATION
"ASCIZ\RECONSTRUCT BAD SECTOR INFCRMATION\

"ASCII\DO YOU MAVE A FILE ON THE SYSTEM LOAD DEVICE\

"BYTE 15,12

"ASCIZ\ CONTAINING BAD SECTOR INFORMATION\

"ASCIZ\YOU CANNOT PROCEED WITMOUT SUCH A FILE.\

:scmxz‘\,u:stm PROGRAM AND SELECT i0 REFORMAT OR RECONSTRUCT DISK.\
"EVEN

.DSABL AMA
.PSECT END
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| PATCH AREA

NPV S WN -

.SBTTL PATCH AREA

$PATCH: :
.REPT 4C.
.WORD O
.ENDR
LASTAD
.EVEN
.WORD TSFREE
LSLAST: : MORD TISIZE
ENDMOD
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PATCH AREA
1 000124
-

172150
000000

BGNSETUP
BGNPTAB

.WORD 172150
.WORD 0.

ENDPTAB

ENDSETUP

589

519

29208 Words ( 115 Pages)
14336 Words ( 56 P )
RT-11 (Under RTEM-11

ZUDKAQ , ZUDKAO/C=SVC34R . MLB/P: 1 , ZUDKAQ . DOC , ZUDKAO

1

G1l2

L10043:

ADDRESS

1 UNIBUS
s LOGICAL DRI

VE NUMBER

L10045:

SEQ 0149

0
L10045-,./72-1




83-5

84-5
84-5

4]1-22

42-12
41-23
4]1-24
41-26

64 -44

61-8

116-95
73-19

107-30
S8-30

H12

-Q FORMATTER MACRO v0S.01b Mondesy 01-Oct-84 10:07 Pege S-1

116-123 116-174 116-220

83-5 84-5 84-5

122-20

59-27 62-20 70-28 75-15
122-22
122-23

95-2 97-15¢
116-181+

100-21 107-12 110-27

118-19
116-69 116-240 116-246

CZUDKO UDASOA/KDASO
Cross reference tsble (CREF v05.01)
SPATCH 124-3¢

ADR 30-10¢

ALOCM S6-164 57-14
ASSEMB 26-8 26-8
BAS S0-14¢ 83-5
BASL2 SO0-12¢ 84-5
BASLY S0-13¢

BASLN SO0-16¢ 83-5
BASNO SO-11¢ 83-5
8170 30-10¢ 122-19
81700 30-10 350-10¢
81701 30-10 30-10¢
81702 30-10 30-10¢
81703 30-10 30-10¢
81704 30-10 30-10¢
81705 30-10 30-10¢
81706 30-10 30-10¢
81707 30-10 30-10¢
81708 30-10 30-10¢
8IT09 30-10 30-10¢
8IT1 30-10¢ 33-26
B8IT10 30-10¢

8IT11 30-10¢

8IT12 30-10¢
8IT1S 30-10¢

BITi4 30-10¢
BIT1S 30-10¢ 41-15
8IT2 30-10¢ 33-27
BITS 30-10¢ 33-28
8IT4 30-100 33-29
BITS 30-10¢ 41-29
8ITé 30-10¢ 41-30
BIT?7 50-10¢ 41-32
8IvTs 50-10¢

8179 30-10¢

8LDCO 97-22 97-24¢
BLDC1L 97-260 97-28
BLDCMD 61-49 64-14
B80E 30-10¢

BRSAV 114-104¢ 116-145+ 116-179
Cév 26-8¢

CIAUTO 26-80 117-12
CIBRK 26-8¢ S8-12
C4BSEG 26-8¢

CIBSUB 26-8¢

CICEFG 26-8¢

CICLCK 26-80 116-93
CICLEA 26-8¢ 118-21
CCLOS 26-8¢ 60-12
CiCLP]1 26-8¢

CICVEC 26-8¢ 58-22
CIOCLN 26-8¢ 55-8

C 26-8¢

Cs 26-80

csv 26-8¢0

CIEDIT 26-8¢ 26-34

SEQ 0150
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Cross reference teble (CREF v05.01)

O
ig

T

T

1.iii
-0

OOO0O0O00O0NOO0 OOOOOOOOOOOOONOOOOO0O0O

SN A

OOO0OONNn
R T T

mBN
HOMNO

. L] - «
$533823
Wil

.ﬂ.
0%

33k

OO0 OOOMNO0
- D
°NE

26-84
107-33
26-8¢
-84
26-84

e ee202800808220082200022

ll??llll!
3333331

41-348
41-35¢
41-360
41-37¢
41-38¢
41-39¢
41-400
41-41¢
41-21¢
64-47
41-20¢
41-19¢
41-45¢
41-460
41-33¢
41-48¢
41-42¢

S58-2¢8
109-37

55-7

119-83
116-235
73-24

114-1
116-146

116-249

119-7
116-109

53-89
73-20
91-14
91-12
91-18
91-16

116-47
-8¢
34

116-233
S58-11

62-15

$59-23+
64 -50¢

94-19
64-65
63-19
53-138

61-36

61-24
110-36

116-239

119-22

119-10

119-19
53-20
53-93

119-32

119-64

116-53

94-20
75-12

61-10
64-62+

64-67
98-16+
57-15«
62-5
64-55

62-36 63-21

111-5

116-245 119-21

119-28 119-82
119-31 119-44
53-24 53-28
53-98 53-102
116-59 116-66
107-27 116-106

116-197 119-37

61-13 61-15

64-63 64 -69¢
64-72¢ 64-73=
98-17

61-9 64-29
116-157 116-173
100-14 100-27

SEQ 0151
64-8 68-22 70-32 9-3 100-29 101-5 105-36 105-51 106-12
119-27
53-32 53-36 53-40 53-44 53-48 53-60 53-65 53-77 53-81
$3-106 S3-110 S53-114 53-118 53-122
118-11
61-38 61-43 61-47+ 62-12¢ 63-6 63-26 64-35¢« 64-39+ 64-40
64-70 95-12¢ 95-13s 98-21+ 100-17 101-1+ 116-186
97-16 98-15 105-20 106-3 106-20 107-20
116-186 119-74
110-22 110-33
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Cross reference table (CREF v05.01)

. aq
§qs

ﬂﬂpﬂﬂﬂ
Pﬁg . .
25

-y

;

ae=zi=bhh3§

o8
2 g ggaga

(21a]
-

DAS1

41-434
41-44¢
41-12¢
41-13¢
41-164
80-6
80-7
80-8
80-9
80-10
80-3
37-39¢
37-34¢
357-35¢
37-36¢

113-32
91-13
30-12¢0
41-15¢
41-18¢
41-23¢
41-24¢
41-260
4]-22¢
41-29¢
41-30¢
41-32¢
41-140
41-17¢
46-12¢
46-13¢
42-94
42-136
42-15¢
42-10¢

114-8

61-33 100-24 110-30

61-29 64-53 94-14¢ 94-15«
76-16 107-25 116-152 11%-42
59-24 59-25 61-12

94-16 107-14

83-5¢

84-5¢

85-4¢

86-4¢0

87-4¢

80-4 80-5 82-4¢

118-10

99-24

64-46 99-16¢

81-21

78-15

78-19¢

81-21

81-21

81-21

79-12

8l1-2i

78-7 81-21

78-8¢

8l-21

79-236

81-21

79-32

74-21 76-21 76-23 78-6
113-35

91-15 91-17 91-19¢
74-21 76-21 76-23 79-10
59-27

61-15 95-12 98-21

61-13 64-39 64-62 100-17
63-6 63-26 64-35 64-40
61-10 95-13

61-38 61-46 64-39 64-62
61-42 61-43 64-39 64-70
64-39 64-63 64-69

94-17 107-15

116-130¢ 116-131+ 116-148 119-35
116-132+ 116-190+ 119-78

69-36 76-17 119-43

68-17 119-66

116-120 116-214

62-19 62-25¢« 75-14 76-15
114-13¢

78-13

83-7

101-1
64-47

119-77

119-41

79-10 79-30

84-7 91-8

103-19
64-50 95-12

83-7

84-7

90-13

90-22

SEQ 0152

91-5¢

113-27
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Cross reference table (CREF v05.01)

DATE 114-1¢ 114-32 119-15

DATEI 47-2¢ 114-1 114-2 114-44

DATED &7-4¢ 68-26 114-33 119-13

DATEQ 49-3¢ 114-1

DATEX S2-13¢ 114-31

DAY 114-5¢

DAYl 114-46¢ 114-57

DAY2 114-47 114-58¢

DAYS 47-19¢ 114-42

DERR 114-4 114-6 114-10 114-12 114-14 114-31¢ 114-59 114-61
OF .ACT 40-21¢ 64-60

OF .LCL 40-24¢

OF .NES 40-22¢

OF .SA 40-26¢

DFPTBL 28-10¢

DIAG 54-33¢ 97-23
DIAGHC 26-8 ‘Zg -8

DIVIDE 69-38 -39 90-7 93-16¢ 113-19 113%-21 113-23
DMFRST 40-47¢

DMMAIN 40-464

DMOVRL 40-44¢

DMPROG 46-16¢ 94-13 95-3 95-4 95-5 95-6
DMTMD 40-45¢ 94-14

DMTRLN 40-43#&

DQCONT 69-24 69-614

B 69-54 69-62¢

DARFMT 69-26 69-53¢

DARSTR 6%-27 69-59¢

DUEN 69-21 69-22¢ 69-29

DAUEST 65-4 69-164

DRUESZ 69-18 69-29¢

DAVEX 69-19 69-22 69-24 69-25 69-500 69-57 69-64
DAUNIT 69-23 69-33¢0

DAUNLL1 69-38¢ 69-42

DAUNL2 69-440 69-48

DAYES 69-55¢ 69-60

DSPSIZ 65-9¢

DT.AVL 42-12¢ 62-20 62-25 75-15

DT.UNT 42-11¢

DTABS 46-30¢ 116-116¢ 116-117+ 116-196 116-214+ 116-215+
DU.DFL 40-33¢

DU.FTL 40-36¢

DU.INF  40-340

DU.QUE 40-32¢

DU.SPC 40-37¢ 64-6

DU.TER 40-35¢

DU.TYP 40-39¢ 64-4 64-19

ouP 34-340¢ 97-20

ESEND 26-8¢

ESLOAD 26-8¢ 26-34

”o' 37‘27.

EF.BBU 37-28¢

EF.CON 30-10&¢ 116-59

EP-Lm 37"“

EF .NEW 30-10¢

EF.PUR 30-100 116-66

114-64

114-84

i4-88

114-90

SEQ 0153




EF .RES
EF . SEX
EF.STA
EOFMSG
ERROOL

ERRO10
ERRO14

-~

SoURRRESIILLLIRILUUUARLLY

[
-
Y
R

Lo
8

jiigagai
!23 - ! ggg:&

30-10¢
37-30¢
30-10¢

333340

bbb d bt
sgyoes

1
°
™~
L

LR L S T

5333 R

X%
g

RRSRARRY
I3 g

Cross reference table (CREF v05.01)

116-53

116-47
$3-59¢

116-239
116-245
55-7

119-27
119-21
105-51
S8-28 107-33
111-5
110-36
106-12
105-36
109-37

77-43 81-9¢
91-5+ 91-12 91-14

77-41 79-23 82-4

120-14 121-3 123-2

91-16

S53-14
53-87
115-10
120-14

26-8

29-16

53-81
114-106
119-83

123-4

91-18

53-18
53-91
116-45
122-12

26-8

30-3

53-85
115-3
119-83

123-6

L12

| CZUDKO UDASOA/KDASO-Q FORMATTER MACRO v05.01b Mondey 01-Oct-84 10:07 Pege S-5

S53-22
53-95
116-235

123-9

26-8

53-16

53-89
116-235
119-84

123-8

53-26

53-100
117-10
123-9

26-8

53-20

53-93
116-249
120-3

53-30

53-104
118-8
124-10

26-8

53-24

53-98
117-12
121-3

53-34

53-108
118-23
125-1

26-8

53-28

53-102
118-21
123-10

53-38

53-112
119-3
125-3

26-8

53-32

53-106
118-23
124-10

53-42

53-116
119-5
125-3

26-8

53-

53-110
119-3
125-1

SEQ 0154
53-46 53-50
53-120 102-10

119-22 119-28
125-8 125-10
26-8 26-8
53-40 S3-44
$3-114 53-118

119-5 119-5
125-3 125-8
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Cross reference table (CREF v05.01)

F S
FSINIT
F s P
F $M0D
F $MSG

F $PROT
F $PUR
FIRPT
F $SEG
FSSOF T
F SRV
F $SUB
FeSM
F$TEST
FCTBUWF
FCTNUM
FDATA
FFREE
F ILNAM
FILNAQ
FILOPN

H.UBA 121-

26-8¢
26-8¢
26-80
-84
26-80
53-40
53-85
53-114
-84

SINERBIAXRARXRRY
33seiyResseseee

&&
T
e

%1
%

GRE82888298828228%2

8?88383888832?383838388883 b
n*lu:;u1,
s

28-10
116-45
116-235

102-10

29-10
119-5

73-23

59-36+

56-16
119-30
119-31

60-10
116-226+
116-227+

S6-18

73-20

S6-17+

123-9

79-9
88-27
88-31¢
75-16
69-16
121-6¢
121-5¢

26-14
116-249
119-22

29-16

53-16

S5-44

53-89

53-118
115-16

123-2
102-14

29-14
119-83
73-32
73-14

56-20s

60-13+

119-31
116-110e

119-44
119-10
119-10

119-31
123-1
119-31

123-1
123-4
119-10

88-28¢
79-17

70-24

73-21s
116-109+

119-33s

119-32
116-227

119-31
119-31

119-44
123-3
119-44
123-3

123-6
121-1

79-29

70-36

119-82
114-106
53-20
53-48
53-93

53-122

123-6
103-21

73-28+
116-110

119-44
119-44

121-2
123-5

123-5

123-8
121-2

88-13¢

75-11¢0

115-3
53-22
53-50
53-95

123-8
112-5

116-116

121-1
121-1

123-7

123-7

123-1
89-15

SEQ 0155
118-23 119-3 119-34  120-3 124-10
53-24 53-26 53-28 53-30 53-32 53-34 53-36 53-38
53-60 53-62 53-65 53-67 53-77 53-79 53-81 53-83
53-98 53-100 53-102 53-104 53-106 S3-108 S53-110 53-112
L ]
123-10
112-9
116-130 116-226
121-2 123-1 123-3 123-5 123-7
121-2 123-1 123-3 123-5 123-7
123-3 123-5 123-7
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i Cross reference teble (CREF v05.01)

HC.BF1
HC.BF2
HC.BSZ
HC.CCY
HC.CEV

ARAR ARAAZAAA

RRRd 39372253

pds
832

SIBTTLRNLLYL

3
N
-
-

3333333333333333
1

5R5888589988

=S

. 0 1]
P
NeReE

33338 LLLERRRRRRXXY

34-25
34-27

64-15
53-139 64-3
34-27 o4-18
61-50¢ 98-19+¢
97-18
34-20 106-23+
53-126 64-33+
34-23
105-21 106-5
98-18+
53-128 63-9
34-18 106-21+
34-24 97-19
34-20 105-21
76-13¢
119-64
120-21¢ 121-2
121-1 121-1
117-12¢
118-21¢
123-9
116-235 116-249¢
26-260 29-16
119-84¢ 120-3
53-16¢ S3-18¢
S3-44¢ S3-464
53-89¢ S3-91¢
$3-118¢ 53-120¢
125-3¢ 125-8
125-1¢ 125-3
123-10¢
102-14¢ 103-18¢
119-5¢ 119-22
116-56+ 116-62+
71-14 72-14

64-45

99-19 99-21
106-24+

95-3« 95-4»
63-14 63-19
106-22+ 107-21
97-25

106-5

121-2 121-2
121-1

125-10 125-10¢
103-21¢ 112-5¢
119-28 119-82

115-63+

SEQ 0156
95-5= 95-6+ 97-29+ 98-17+ 99-18+ 99-19+ 106-24
64-11 64-58 64-60 64-65 64-67 64-72 64-73 95-10
122-10. 114-106 114-106¢ 115-3 115-3¢ 118-23 118-23¢ 119-3
S3-24¢ S53-260 S53-28¢ 53-30¢ S53-32¢ S3-34¢ S53-36¢ 53-380
S3-60¢ S53-62¢ 53-65¢ S3-67¢ S3-77¢ S53-79¢ S3-81¢ 53-83¢
$3-98¢ S53-1000 S53-102¢ 53-104¢ 53-106¢ 53-108¢ S5S3-110# 53-112¢
112-9¢
119-83 119-83¢ 119-83¢
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SEQ 0157

INOX 70-280 70-41

INITO 116-64 116-68 116-71¢
INITL 116-51 116-57 116-78¢
INIT2 116-1160

INITS 116-130¢

INITA 116-143¢

INIT6  116-2260

INITQT 116-69¢ ° 5-86

INITXX 116-71  .13-2330
IPADRS

28-10 28-10¢
116-45¢
124-8¢ 125-10

47-340 S8-14 116-133 116-164 116-165 118-13
IREST 33-27¢ 116-56
ISR 30-10¢
ISTRT 33-280 116-30
ISTRTH 33-29¢ 116-62
IXE 30-10¢
JISOP  26-8¢
KW.BRL 46-36¢ 116-102¢
KM.CSR 46-35¢ 61-31 76-19 100-22 110-28 112-8¢ 113-13 116-97¢ 116-101¢ 116-107e
KW .EL 46-39¢ 61-33 61-36 100-24 100-27 104-26 104-27 104-28 110-30 110-33 112-6¢ 112-7¢+ 113-16 113-17
116-91¢ 116-92¢
KM.MZ 46-38¢ 104-16 113-18 116-104e
KM.VEC 46-%7¢ 116-103¢ 116-106
KW11I 112-5¢ 116-106
. 112-8 116-89¢ 116-107
LSACP 26-344 °
LIAPT 26-340
LOAUT  26-34¢
LSAUTO 26-34 117-100.
LICCP 26-34¢
LSCLEA 26-34 118-8¢
L¢CO 26-340
LSDEPO 26-344
LSDESC 25-34 48-16¢
LIDESP 26-344
LSDEVP 26-349
LIDISP 26-34 27-9¢
LIOLY 26-34¢
LIDTP  26-34¢
LIDTYP 26-34¢
LIDUT 26-34¢
LSOVTY 26-34 48-12¢
LSEF 26-340
LIENVI 26-34¢
LIETP 26-34¢
LSEXP1 26-34¢
LIEXPE 26-34¢
LIEXPS 26-34¢
LOMARD 26-34 120-14 120-14¢
LIMIME 26-340
26-34¢
26-340
26-34
26-340
26-34
26-34¢
26-34

LSLAST
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' Cross reference table (CREF v05.01)

LILOAD 26-34¢
LILUN  26-344
LIMREY 26-344
LINAME 26-340
LIPRIO 26-34¢
LIPROT 26-34
LIPRT  26-34¢
LIPEPP 26-344
LSREV  26-34¢
LISOFT 26-34
LISPC  26-340
LISPCP 26-344
LISPTP 26-340
LISTA 26-340
LeSH 26-34
LSTEST 26-34¢
LTIML 26-340
LIUNIT 26-34¢
L10000 28-10
L10001 29-10
L10002 53-16¢
L10003 53-204
L10004 53-24¢
L10005 53-28¢
L10006 S53-32¢
L10007 S53-36¢
L10010 53-40¢
L10011 53-44¢
L10012 53-48¢
L10013 53-60¢
L10014 353-65¢
L10015 53-77¢
L10016 53-81¢
L10017 -850
L10020 353-89¢
L10021 53-93¢
L10022 %3-984

$59-24+

115-10¢

122-12

29-10

76-13
28-14¢
29-14¢

116-249¢

119-28
121-3¢
123-10¢

61-12¢

122-12¢

29-10¢

116-118

119-82

75-14+

116-217 119-25

119-83¢

- .

SEQ 0158
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' Cross reference table (CREF v05.01)

LOADDM $9-29 62-30 94-13¢

LOADE1 95-11 96 -

LOADER 94-23 95-9 9% -4

LOE 30-10¢

L0G 34-32¢

Lo7 30-10¢

LPNT 70-40 92-6 92-8 92-10 92-12¢ 113-24 113-28 113-33

LPNTB  53-15 S53-19 53-23 $3-27 53-31 S53-35 53-39 53-43
S3-76 $3-80 S3-84 53-88 53-92 53-96 $5-109 53-113
83-5 84-5 92-7¢

LPNTF  76-15 77-41 79-23 82-4 92-5¢ 114-31 116-98 119-30

LPNTS 92-11¢

LPNTX  92-9¢ 119-6

m.” s?'“

m-m ,7'”.

MD.ERR 37-6¢

m." 37'“

mom 37’1“

M. 37-200

m.w 37'1..

MD.PRI 37-234

MD.RIP 37-19¢

m.m 3707.

m-n 37“..

mo’c ,7'”

MD.SEQ 37-14¢

MD.SER 37-10¢

MD.SPD 37-15¢

MD.SSH 37-11¢

.S 37-210

MD.VOL 37-17¢

MD.WBN 37-12¢0

MD.WBV 37-13¢

MESG 70-27 70-39 74-138

MESSG 50-9¢ 76-15

MLDRER 116-203 116-238¢

MODE 46-260 69-53 69-59 116-87+ 119-17 119-23

MON1  114-17¢ 114-30

MON2 114-19 114-21¢

MONS 114-22 114-240

MONA 114-25 114-27¢

MONS 114-28 114-33¢

MONG 114-36 114-39

MONTHS 47-T¢ 114-16

nSCP 34-31¢

MSGPXL S5S3-141¢ 53-144

NSGPXT S$3-97 53-137¢

NCONF 77-38 77-430

NCONS 77-37¢ 77-40

NOCLOC S0-1C6¢ 116-98

ML 46-430

NXMAD 46-22¢ S8-10¢ S58-18 102-12¢ 107-26+¢ 107-31

NXML S8-11 102-10¢ 107-27 118-11

OSAPTS 26-8¢ 26-34

oA 26-8¢0 26-34

OIBGNR 26-8¢ 26-34

S3-47
53-117

119-41

53-35
S$3-121

53-58
53-124

53-64
53-1%

SEQ 0159
53-68 53-72
53-137 S3-14)
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| Cross reference table (CREF v0S.01)

SEQ 0160

. CZUDKO UDASOA/KDASO

26-34

26-320

na
&a

64-58

3 uuu
2 RLL

63-8

Quuunu " -

£888LR 2§

sss3ssasinseR3Ratsd

LLLLLLRRRRLRR LR LRL LR LR L LR RRR 28

R e e T o T

500000OWOOOOOOOOOOOWUOOOOODOOOOOOOO GPPPPPPLPPPPLEEE....

61-48 64-58

7

99-19«

87-6 92-17
35 -4#
64-73

64-33e
98-17+

86-6
64-72

77-47¢
85-6
63-19
64-67

64-43
64-13

77-42
77-46
39-9¢ 64-11
39-460
39-40
-60
-65

o
1]
©

2333333323333%03

63-8

3 3
133332322333333533
2R

-19¢ 97-21

S 8aRR855885585¢

7-
FLGS 39-7¢

P
i




SEQ 0161
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| Cross reference teble (CREF v05.01)

| CZUDKO UDASOA/K

ssssal3ta oo
i3 td ELbLI T RS
RRRRRARRLBILS
-4 3
w53ed38320sa3
RRRRRRRRLI LS
L3
EHIELELITEE
ARRRARRRLSINS
L
Bytentid.ons
ARRRRBRRLIN
- 1.9
ae3t33a5n, 50
RRRRRRARLIING
- P
223~33830, 807
RRRRRRRRLBIZS
mmmwmmmmaaamm
ARARRRRRLBING
2adngifEn, 83
RRRRARAREIING

e32338833s.5

RRRRRRARLYITS,

& 202332283, .83
& nssnussunuumm
..
3 LEPEET LEEL IR TE
3 suuuasununummn
. | 2
3 o & S S 3 “ wmwauau««maw44 &
a S B 28 & 2 & sssnsuusnnummn n
& gy
% 53 3% 332 3 33 3 § .8 aangediniiasds 32 K
& 88 28% 352 $ 83 5 8 ¥ RUARRARARARSDSR AR 2
L€
R R LI L .2,“um“mwwmwmwmmﬂmumau«&MWMﬂ*a,mmmmmmmmmwm
uuu”uuuuuuauauuauasausuumauu uuusaﬂﬂnﬂﬂnﬂnummnuuuuwwuwww
ALPHER T | R T wmmm,mmmmmm
PPPPPPPPPPPPPPPPPPPKPPPPPP’PP""MM nn”ﬂmnn
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Cross reference teble (CREF v05.01)

PRIOG
PRIO7
PS
PTYPE
PX

38432

333333,
233348

2
v

30-19¢
26-34
91-184
46-41¢
83-8
68-19
68-21
68-28¢
65-3
46-15
58 -9¢
61-8¢
61-6¢4
34-4¢
34-3¢0
50-5¢
50-6¢
S0-7¢
76-22
113-14
61-25
64 -26
63-10
63-15
61-14
63-7
61-30
61-11
63-27¢
64-41
64-48
61-52
61-17
64 -30

123 7
32-21¢
33-22¢
32-35¢
32-30¢
32-40¢
33-16¢
32-43¢

62-12¢

1]

g SRBLREe

+

U
v
[
&

2822 RSL2SLS
2

&4 -

105-42

S8-11 94-20
84 -8 91-11
91-16¢ 92-9
62-7 62-31
119-81
98-18
64-74 98-18
84-6 113-13¢
62-37 63-22
65-9
64-59
61-35 61-37
62-33 64-57
64-34 64 -39¢
62-360¢ 64-61
$3-169
114-1 114-1
119-44 119-44

107-27

G13

116-106 118-11

92-5e 92-Te 92-9e¢ 92-11e

98-19

64-76
53-200 S3-24¢ 53-28¢ 53-32¢

114-1¢

119-44 119-44¢ 119-830¢ 121-3¢

53-360

123-10¢

53-400

119-10

53-440

29-1
S3- 350 $3-89¢ S3-93¢ S3-98¢ S53-102¢ S3-106¢ 53-110¢ 53-114¢ 53-118¢
116-249¢ 117-12¢ 118-21¢ 119-10

119-10

SEQ 0162

53-60¢ 53-65¢
53 122¢ 102-14¢ 103-21¢
119-10¢ 119-31

119-31
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Cross reference teble (CREF v05.01)

o
-

L

i
~

109-13

53-63
106-18

109-14

SEQ 0163

T T T T s
SICIIEETLIEITNRY

32-5¢ 108-3 109-13

I
SARGIRILCRCBRIIRAI3 02783

ﬁ!&g !
828

'

et

e

:

SETTO 64-56 100-15 104-14¢ 110-23
116-85

122-18¢ 123-1 123-1 123-1 123-3 123-3 123-3 123-5 123-5 123-5 123-7 123-7 123-7

888

Sd#

=

p
3
[y
4
-
[ ]
]
=
-
T
[

22
;
]
;
g
N
¢
w

69-53 116-78 119-17 122-21¢
119-23 122-23¢ 123-7

T

|
&

$223378
$5558885:333353

"
-l

FLLEESeInERRE S




SEQ 0164
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Croes reference table (CREF v05.01)

332995035 3IIIIIZIIINSS

LEBRARARE BRLLRRLLLLURN

S5%-55
55

S58-11
58-11

33088500 3I3IIAIIL5, SIRATR VURANTAAGR, RIRANTR
LRNRRRARARS aaaaaaaaaaauaﬁssuwuuuumnunnnnuu 8388555

IIILRGFTS IIIIIIIIZISLE~ 08U
LRERRRRRS KERERERLRLRINRARRSTII

3332RYTE  IIIIIIIIZISSE - 0 IRRIJNNARYS
LERRRRRRE RLLRLLLRLLRINARRRRIYSIRR
3

732 33ITIIIIII2LB20INBISIN
LRRARARAY BLLRLLRLLLBIRANRRRTILS

70-32
20
91-12
12
14
16
18
18
20

333233530 3333333330237 INRURTLARONT A28, R RAYTS
£RERRAARY BLLLLLLLLRNIRRRRARIISINNRFFHFIRSTELESS
333233532 3333333333023 3. I4RIRTLATLT2290 R RIS
LRLARARARS LRLLRERERENIRRRRARIIBILNNFFFFHIRGFLEL55

2t
333538532 333IIIIIIINST- INRIRTe

i 4 % % 8 -8 K8 ] 1 ﬂ“ﬁ&«%%“@’-”—é&ﬁﬂ-ﬂ”—
LRRRRRARY LRRLLRRLLRNINAARRRSIBIINNFNNFFIRGIELEES
333383333 3333333333383, IRTRNLAATATLLIR BN RANGS
LRERRANRRT LLLLLLLLLRNINRRRARRIVVIBR 753 23555855

33323923823333333333, 908, 290385
LERSRRARRTLRLRALRRRRRNIRARRRRGIII

32
3
uuuuauummauuuuuuuuuuquamvuuaauz.auaauuuumsasanuam
LRRIRRNARI LRRLLRRARERIRRRRRRIYBIBRRS

Reodia

95-10
26-
26-
26-
29
5
S3-
$3-1
53-
124-
26-
26-
26-
26-
26-
26-
26-
26-
26-
26-
26-
48-
S53-
53-
SS-
S8 -
S8-
S8-
61-
62-
63-
64 -
68

1uuoaunmuemuuuuuusuuuuanv 1R S el
LERARRARRIRELRRLRRLLLIRRRARRSILI B0

032
1324

63-14

333333322 RINSIIIIIIIIIISS.
29929 RRRRNRARRYRLLRRLLRRRLKNNA

EEBS3HEY

o
wvn

T
SVCINS

ST.
ST.
ST




SVCSuUB
SVCTAG

SVCTST

SWEND
TSAUT
T$$CLE
T4SDAT
T4 IHAR
Téor
T44INI
T44MSG

107-33
109-37
110-36
111-5
114-1
114-1
116-53
116-59
116-69
116-95
116-106
116-109
116-233
116-239
116-245
117-12
118-11
118-21
119-10
119-19
119-21
119-27
119-31
119-31
119-44
119-44
119-64
119-82
121-1
121-2
122-12
123-2
123-5
123-7
123-9
125-3
26-8¢
26-8¢0
53-28
53-44
53-81
53-102
53-118
119-44
26-8¢
123-2
117-10¢
118-8¢
125-3
120-14
28-10
116-45¢
S53-14¢
53-42¢0
53-87¢

107-33
109-37
110-36
111-5
114-1
114-1
116-53
116-61
116-69
116-95
116-106
116-109
116-233
116-239
116-245
117-12
118-11
118-21
119-10
119-20
119-21
119-27
119-31
119-31
119-44
119-44
119-64
119-82
121-1
121-2
122-12
123-3
123-5
123-7
123-10
125-3
26-12¢
26-144
S53-28
53-48
33-81
53-102
53-122
119-83
26-11¢
123-4
117-12
118-21
125-3¢
120-14¢
28-10¢
116-235
53-16
S3-44
53-89

53-116¢ 53-118

107-33
109-37
110-36
111-5
114-1
114-1
116-53
116-61
116-93
116-95
116-106
116-146
116-233
116-239
116-245
117-12
116-11
119-7
119-10
119-20
119-22
119-27
119-31
119-31
119-44
119-44
119-64
119-82
121-1
121-2
122-12
123-
123-5
123-7
123-10
125-3
53-10¢
28-14
53-28
S53-48
53-85
53-102
53-122
121-3
53-9¢
123-6

125-8

121-3
28-14

116-249
53-18¢
53-46¢
53-91¢

53-120¢

107-33
109-37
110-36
111-5
114-1
114-1
116-53
116-61
116-93
116-96
116-106
116-146
116-235
116-239
116-245
118-11
118-11
119-7
119-10
119-20
119-22
119-27
119-31
119-31
119-44
119-44
119-64
119-82
121-1
121-2
123-1

53-20
53-48
53-93
53-122

107-33
109-37
110-36
111-5
114-1
114-1
116-53
116-66
116-93
116-96
116-106
116-146
116-235
116-239
116-245
118-11
118-11
119-7
119-10
119-21

s u&quu

“gsask

Beasuay R

-
N =
(7 QY]
[ I |
§rn

53-22¢
53-500
53-95¢

107-33
109-37
110-36
111-5
114-1
1i6-47
116-53
116-66
116-93
116-96
116-106
116-146
116-235
116-239
116-245
118-11
118-11
119-8
119-10
119-21
119-22
119-27
119-31
119-31
119-44
119-44
119-64
119-82
121-1
121-2
123-1
123-3
123-5
123-7
124-8

53-24

J13

107-33
109-37
110-36
112-9
114-1
116-47
116-55
116-66
116-95
116-106
116-106
116-146
116-235
116-239
116-245
118-11
118-11
119-8
119-10
119-21
119-22
119-28
119-31
119-31
119-44
119-44
119-64
119-83
121-1
121-2
123-1
123-3
123-5
123-8
124-8

53-16
53-36
53-60
33-89
53-110
103-21

53-26¢
53-62¢

| CZUDKO UDASOA/KDASO-Q FORMATTER MACRO VOS.0lb Mondsy 01-Oct-84 10:C7 Pege S-16
Cross reference tesble (CREF v05.01)

107-33
110-27
110-36
112-9
114-1
116-47
116-55
116-66
116-93
116-106
116-106
116-146
116-235
116-240
116-245
118-11
118-19
119-8
119-10
119-21
119-22
119-28
119-31
119-31
119-44
119-44
119-64
119-83
121-1
121-2
123-1
123-3
123-5
123-8
124-8

53-16
53-36
33-65
53-89
53-110
112-9

53-28
53-65

53-100¢# 53-102

53-20
53-36
53-65
53-93
53-110
114-1

53-30¢
53-67¢

109-37
110-27
111-S
114-1
114-1
116-47
116-59
116-66
116-94
116-106
116-106
116-147
116-239
116-240
116-246
118-11
118-19
119-10
119-10
119-21
119-27
119-28
119-31
119-32
119-44
119-44
119-64
120-14
121-1
121-2
123-1
123-3
123-6
123-9
124-8

53-20
53-40
53-65
53-93
53-114
116-249

53-32
53-77

$3-104¢ 53-106

53-34¢
53-79¢

109-37
110-36
111-5
114-1
114-1
116-49
116-359
116-68
116-95
116-106
116-109
116-233
116-239
116-245
116-249
118-11
118-19
119-10
119-10
119-21
119-27
119-28
119-31
119-32
119-44
119-64
119-64
120-14
121-2
121-3
123-1
123-4
123-7
123-9
124-8

53-24
53-40
53-77
53-98
53-114
118-21

53-36
53-81

53-108¢ 53-110

SEQ 0165
109-37 109-37
110-36 110-36
111-5 111-5
114-1 114-1
114-1 114-1
116-49 116-49
116-59 116-59
116-68 116-69
116-95 116-95
116-106 116-106
116-109 116-109
115-233 116-233
116-239 116-239
116-243 116-245
116-249 116-249
118-11 118-11
118-19 118-21
119-10 119-10
119-19 119-19
119-21 119-21
119-27 119-27
119-31 119-31
119-31  119-31
119-32 119-32
119-44 119-44
119-64 119-64
119-64 119-64
121-1 121-1
121-2 121-2
121-3 121-3
123-2 123-2
123-4 123-5
123-7 123-7
123-9 123-9
124-8 125-3

53-24 53-24
53-44 53-44
$3-77 53-81
53-98 53-98
53-118 S3-118
119-10 119-31
S3-38¢ S5S3-40
53-83¢ S53-85

53-112¢ 53-114
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Cross reference table (CREF v05.01)

T$$PC 125-1¢ 125-10
T$$PRO 115-10¢
T$SPTA 125-1¢ 125-3 125-3¢
T$$SOF 122-12 122-12¢ 123-10
T$$SRV 102-10¢ 102-14 103-18¢ 103-21 112-5¢ 112-9
T$sSW  29-10 29-10¢ 29-14
T$$TES 119-S¢ 119-22 119-28 119-82 119-83
TSARGC 26-34 26-34 26-34 26-34 26-34 26-34 26-34 26-34 26-34
26-34¢ 26-34¢ 26-34¢ 21-12 91-12 91-12 91-12¢ 91-12¢ 91-14
91-16 91-16 91-16¢ 91-16¢ 91-18 91-18 91-18 91-18¢ 91-18¢
T$CODE 114-1 114-1 114-1 114-1¢ 114-1¢ 114-1¢ 119-10 119-10 119-10
119-31 119-31¢ 119-31¢ 119-31¢ 119-44 119-44 119-44 119-440 119-444
121-1¢ 121-1¢ 121-2 121-2 121-2 121-2¢ 121-2¢ 121-2¢ 123-1
123-2 123-2 123-2 123-2 123-2 1235-2 123-2¢ 123-2¢ 123-2¢
123-3¢ 123-3¢ 123-4 123-4 123-4 123-4 123-4 123-4 123-4¢
123-5 123-S¢ 123-5¢ 123-5¢ 123-6 123-6 123-6 123-6 123-6
123-7 123-7 123-7 123-7¢ 123-7¢ 123-7¢ 123-8 123-8 123-8
123-8¢ 123-8¢ 123-9 123-9¢
TSERRN 26-8¢ 55-7 S5-7¢ 58-28 S58-28¢ 61-24 61-240¢ 62-36 62-36¢
68-22¢ 70-32 70-32¢ 96-3 96-3¢ 100-29 100-29¢ 101-5 101-5¢
106-12¢ 107-33 107-33¢ 109-37 109-37¢ 110-36 110-36¢ 111-5 111-5¢
119-21¢ 119-27 119-27¢
TSEXCP 114-1 114-1¢ 119-31 119-31¢ 119-44 119-44¢ 121-1 121-1¢ 121-2
TSFLAG 116-235 116-235 116-235¢ 116-235¢ 119-22 119-22 119-22¢ 119-22¢ 119-28
119-82¢ 119-82¢
TSFREE 124-8 125-10¢
TSGMAN 26-8¢ 114-1 114-1¢ 114-1¢ 119-31 119-31¢ 119-31¢ 119-44 119-44¢
TOMILI 114-1 114-1¢ 119-31 119-31¢ 119-44 119-44¢ 121-1 121-1¢ 121-2
TSLAST 26-8¢ 124-8¢ 125-1
TSLOLI 114-1 114-1¢ 119-31 119-31¢ 119-44 119-44¢ 121-1 121-1¢ 121-2
TILSYM 26-8 26-8¢ 28-14 29-14 33-16 53-20 S53-24 53-28 53-32
53-65 53-77 53-81 53-85 53-89 53-93 53-98 53-102 53-106
103-21 112-9 116-249 117-12 118-21 119-83 121-3 123-10
TSLTND 124-8¢
TINEST 26-8¢ 26-26 26-26 26-260 28-10 28-10 26-10¢ 28-14 28-14
29-14 29-14 29-14 29-148 29-16 29-16 29-16 29-16# 30-3
53-16 53-16 53-16 S3-16# 53-18 53-18 S53-18¢ 33-20 353-20
53-24 53-24 53-24 53-240 53-26 53-26 53-26¢ 53-28 53-28
53-32 53-32 53-32 53-32¢ 53-34 S3-34 S$3-34¢ 53-36 53-36
53-40 53-40 53-40 S53-40¢ 353-42 53-42 S3-42¢ 33-44 S3-44
53-48 353-48 53-48 S3-48¢ 53-30 53-30 $3-50¢ 53-60 53-60
53-65 53-65 33-65 S53-65¢ 33-67 33-67 S3-67¢ 33-77 S53-77
53-81 53-81 53-81 $3-81¢ S53-83 53-83 53-83¢ 53-85 53-85
53-89 53-89 S53-89 53-89¢ 53-91 53-91 53-91¢ 33-93 53-93
53-98 53-98 53-98 $3-98¢ S3-100 S3-100 S53-100# 53-102 53-102
$3-106 S53-106 53-106 S3-106# S3-108 S3-108 53-108¢ 53-110 53-110
$3-114 S53-114 S3-114 S3-114¢ S3-116 53-116 S53-116¢ S53-118 53-118
$3.122 S53-122 53-122 53-122¢ 102-10 102-10 102-10¢ 102-14 102-14
103-21 103-21 103-21 103-21¢ 112-5 112-5 112-5¢ 112-9 112-9
114-106# 115-3 115-3 115-3¢ 115-10 115-10 115-10¢ 115-16 115-16
116-249 116-249 116-249 116-249¢ 117-10 117-10 117-10¢ 117-12 117-12
118-21 118-21 118-21 118-21¢ 118-23 118-23 118-23 118-23¢ 119-3
119-83  119-83 119-83 119-83¢ 119-84 119-84 119-84 119-84¢ 120-3
121-3 121-3 121-3 121-3¢ 122-12 122-12 122-12¢ 123-2 123-4
123-10¢ 124-10 124-10 124-10 124-10¢
TINSO 26-260 29-16 30-3¢ 114-106 115-3¢ - 118-23 119-3¢ 119-84 120-3¢

26-34

91-14
119-64
119-104
119-44¢
123-1
123-2¢
123-4¢
123-6
123-8

63-21
105-36
116-239

121-2¢
119-28

119-44¢0
121-2¢0

121-2¢
53-36
53-110

28-14
30-3
33-20
53-28
53-36
S3-44
53-60
53-77
53-85
53-93
53-102
53-110
53-118
102-14
112-9
115-16
117-12
119-3
120-3
123-6

124-10

26-34
91-14

119-64
119-10¢
121-1
123-1
123-3
123-4¢
123-6¢
123-8

63-21¢

105-36¢
116-239¢ 116-245

119-28¢

53-40
53-114

28-14¢
30-3¢
53-208
53-280
53-36¢
S3-444
53-604
53-77¢
53-85¢
53-93¢
53-102¢
53-110¢
53-118¢

102-14¢
112-9¢
115-16¢
117-12¢
119-3¢
120-3¢
123-8

26-34¢

91-14¢
119-64
119-10¢
121-1
123-1¢
123-3
123-4¢
123-69
123-8

64-8
105-51

119-28¢

S3-44
53-118

29-10
S3-14
53-22
S3-30
53-38
S3-46
53-62
33-79
53-87
53-95
53-104
53-112
53-120

103-18
114-106
116-45
118-8
119-5
120-14
123-10

SEQ 0166
26-340 26-340
91-14¢ 91-16
119-64¢ 119-64¢
119-31  119-31
121-1 121-1¢
123-1¢ 123-1¢
123-3 123-3¢
123-5 123-5
123-60 123-6¢
123-8¢ 123-8¢
64-8¢ 68-22
105-51¢ 106-12
116-245¢ 119-21
119-82 119-82
S53-48 53-60
53-122 102-14
29-10 29-10¢
53-14 S3-144
53-22 53-22¢
53-30 53-30¢
53-38 53-38¢
53-46 S3-4F 9
53-62 53-62¢0
S3-79 S3-79¢
S3-87 S3-87¢
53-95 53-95¢
53-104 53-104¢
53-112 53-112¢
$3-120 53-120¢
103-18 103-18¢
114-106 114-106
116-45 116-45¢
118-8 118-8¢
119-5 119-5¢
120-14  120-14¢
123-10 123-20




TSNS1

T$PCNT
TSPTAB
TSPTHY

TPTNU

T$SAVL
T4SEGL
T4SIZE

TSTAGL
TS$TAGN

TSTEMWP

TSTEST
T4TSTH

T4TSTS
T1

T1CNS
TIFMY
T1G0
T1MODE
T1QUIT
TAIRST
T1SER1
T1SER2
T1SER3S
T1SER4
T1SERS

26-10¢ 28-14
55-34¢ 53-36
S3-79¢ 53-81
53-108¢ 53-110
115-10¢ 115-16
123-4 123-6
125-1¢ 125-3
125-3 125-3¢
26-34 125-10¢
26-80 125-3
26-8¢
26-8¢
124-8 125-10¢
26-8¢ 119-5¢
26-8¢
26-8¢ 26-10
53-22 53-22¢
53-42 53-42
53-67¢ 53-79
53-95 53-95¢
53-116 53-116
112-5¢ 115-10
119-5 119-5¢
125-3 125-3¢
27-9 27-9
53-24 53-24¢
53-60 53-604
53-98 53-98¢
102-14 102-14¢
115-16 115-16¢
119-10 119-10¢
119-44 119-44
121-1 121-1¢
123-1 123-1¢
123-5¢ 123-5¢
26-8¢ 119-5
26-8¢ 53-16
53-85 53-89
S58-22 58-28
91-12 91-14
107-30 107-33
116-106 116-109
119-7 119-10
26-8¢ 119-5¢
27-9 119-5¢
119-24 119-35¢
119-18 119-34
119-20 119-23¢
119-8 119-14
119-12 119-22¢
119-26 119-30¢
119-36¢ 119-76
119-39¢ 119-73
119-44¢ 119-65
119-47¢ 119-53
119-48 119-55¢

29-10¢ 29-14 53-14¢
S3-38¢ 353-40 S53-42¢
S3- 53-85 S3-87¢
$3-112¢ 53-114 53-116¢
116-45¢ 116-249 117-10¢
123-8 123-10

125-3 125-3¢

125-3¢ 125-10 125-10
28-10 28-10¢ 29-10
53-26 53-26 53-260
53-42¢ 53-46 53-46
53-79 S3-79¢ S53-83
$3-100 S3-100 353-100¢
$3-116¢ 53-120 53-120
115-10 115-10¢ 116-45
120-14 120-14 120-14¢
125-3¢

27-9¢ 27-90 28-14
53-28 53-28¢ 53-32
53-65 53-65¢ 53-77
53-102 S3-102¢ 353-106
103-21 103-21¢ 112-9
116-235 116-235¢ 116-249
119-10¢ 119-10¢ 119-22
119-44 119-44¢ 119-44¢
121-1¢ 121-1¢ 121-2
123-1¢ 123-1¢ 123-3
123-7 123-7 123-7
119-5 119-5¢ 124-8
53-20 53-24 53-28
53-93 53-98 53-102
-30 60-12 61-8

91-16 91-18 94-20
109-37 110-27  110-36
116-146 116-233 116-235
119-19 119-21 119-22
119-77¢
119-17¢

L9
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53-16 S3-18¢ 53-20 53-22¢
53-44 53-460 53-48 53-500
53-89 53-91¢ 53-93 53-95¢
$3-118 53-120¢ S53-122 102-10¢
117-12 118-8¢ 118-21 119-5¢
29-10 29-10¢ 53-14 53-14
53-30 53-30 S3-30¢ 53-34
S53-46# 53-30 53-50 53-504
53-83 S3-83¢ 53-87 53-87
$3-104 S3-104 353-104¢ 53-108
$3-120¢ 102-10 102-10 102-10¢
116-45 116-45¢ 117-10 117-10
122-12 122-12 122-12¢ 125-1
28-14¢ 29-14 29-140 29-16
S53-32¢ 53-36 53-36¢ 53-40
S3-77¢ 53-81 S3-81¢ 53-85
5$3-106# S3-110 S3-110¢ 53-114
112-9¢ 114-1 114-1 114-1
116-249¢ 117-12 117-12¢ 118-21
119-22¢ 119-28 119-28¢ 119-31
119-44¢ 119-82 119-82¢ 119-83
121-2 121-2 121-2¢ 121-2¢
123-3 123-3 123-3¢ 123-3¢
123-7¢ 123-7¢ 123-7¢ 123-10
53-32 53-36 53-40 53-44
$3-106 S3-110 S53-114 53-118
61-24 62-36 63-21 64-8
96-3 100-21 100-29 101-5
111- 114-1 116-47 116-53
116-239 116-240 116-245 116-246
119-27 119-28 119-31 119-3¢2

53-24 53-260¢ 53-28
53-60 53-62¢ 53-65
53-98 53-100¢ 53-102
102-14 103-18¢ 103-21
119-83 120-14¢ 121-3
53-14¢ 53-18 53-18
53-34 53-34¢ 53-38
53-62 33-62 53-62¢
53-87¢ 53-91 33-91
S$3-108 53-108¢ 53-112
103-18 103-18 103-18¢
117-10¢ 118-8 118-8
125-1 125-1¢ 125-3
29-16¢ 53-16 53-16¢
S3-40¢ 53-44 53-44¢
53-85¢ 53-89 53-89¢
S3-114¢ 53-118 53-118¢
114-1¢ 114-10¢ 114-1¢
118-21¢ 118-23 118-23¢
119-31 119-31 119-31¢
119-83¢ 119-84 119-84¢
121-2¢ 121-3 121-3¢
123-3¢ 123-5 123-5
123-10¢ 124-10 124-10¢
53-48 53-60 53-65
53-122 55-7 55-8
68-22 70-32 73-19
105-36 105-51 106-12
116-59 116-66 116-69
116-249 117-12 118-11
119-44 119-64 119-82

SEQ 0167
53-300 53-32
53-67¢ 53-77
53-1040 S53-106
112-5¢ 112-9
122-12¢ 123-2
S53-18¢ 53-22
53-38 53-38¢
53-67 53-67
S3-91¢ 53-95
53-112 53-112¢
112-5 112-5
118-8¢ 119-5
125-3 125-3
53-20 53-200
53-48 S3-48¢&
53-93 53-93¢
53-122 S53-122¢
114-1066 114-106¢
119-10 119-10
119-31¢ 119-31¢
121-1 121-1
123-1 123-1
123-5 123-5¢
53-77 53-81
58-11 58-12
73-20 73-24
107-12 107-27
116-93 116-95
118-19 118-21
119-83
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T1SER6
T1SER7
T1SERS
T1SER9

L

<
o

SSSSSSSSS
$8553833

- =

119-59¢
119-51
119-56
119-68¢
119-40
A7-1¢
65-6
41-100
41-20
41-36
41-40¢
41-45
42-13
116-207
46-144
30-10¢
46-19¢
105-32¢
105-33
105-22¢
105-48
106-7
106-6¢
106-10
107-19+
107-20+
109-8¢
108-4
105-29
94-22
109-3
109-5
109-7
109-15
109-36
107-35
107-32
108-8¢
105-28
108-14

119-62
119-54
119-6C
119-69
119-71
116-238
71-140
41-12
41-20¢
41-36
41-41
41-45¢
42-134

116-2444

59-21

59-20+
105-35
105-38¢
105-24
105-50
106-12¢
106-9
106-17¢
109-4¢
107-21s

109-3¢
105-37
105-20¢
109-13¢
109-204
109-29¢
109-24
109-39¢
108-9
108-3¢
108-16
107-12¢
108-18¢
110-29
111-3¢
53-64
111-6¢
108-8
111-11¢
116-184

119-64¢
119-63

119-74¢

116-244
41-12
41-21
41-360
41-41
41-46
42-15
61-6

59-33«

106-3¢

109-20
109-68

105-41

109-35¢
108-11

110-32
108-3»
110-18¢

119-66¢

119-9+
41-12¢
41-21
41-37
41-410
41-46

120-18¢

119-77«

61-7»

109-29

105-52

108-19¢

110-34
108-12»

119-10

41-13
41-21¢
41-37
41-42
41-46¢
120-20

62-6+

106-13

108-13

119-11

41-13
41-33
41-37¢
41-42
41-48
120-20

106-30¢

110-19»

M13

119-44

41-13¢
41-33
41-38
41-42¢
42-7¢
120-20¢

110-25

119-45

41-16
41-33¢
41-38
41-43
42-9
120-21

111-16¢

119-57

41-16
41-34
41-38¢
41-43
42-9
120-21

119-67

41-16¢
41-34
41-39
41-43¢
42-9¢

41-19
41-34¢
41-39
41-44
42-10

41-19
41-35
41-39¢
41-44
42-10

120-21¢ 122-16¢ 122-18

SEQ 0168
41-19¢ 41-20
41-35 41-35¢
41-40 41-40
41-440 41-45
42-100 42-13
122-18 122-18¢
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UF . WPS

URUN
WAITMS
WNQUE 5
WNSTOP
WNSTRY
X$AL WA
X$FALS
X$0FFS
X$ TRUE
X1

X10
X100
X101

XMSG1

XPKT1
l’lT?

YEIRIO
VEAR!O

\EQZ
YERS
YER4
YERS

UFREEZ
URNING

58-11¢
46-21¢
46-18¢
46-17¢
95-8
49-6¢

47-31¢

47-32¢
114-69¢
114-70
114-86
114-94
114-91

59-35+
59-16+
$59-15+
100-11¢
119-10
70-40
119-6

123-2
123-2
53-15
53-39
53-117
S53-121
53-43
53-15
53-19
S53-47
53-55
53-58
53-64
53-68
53-72
53-80
53-84
53-19
53-23
53-88
53-92
53-96
53-109
53-113
53-23
53-27
53-31
53-31
53-35
53-76
53-137
53-141
53-124
53-130
87-5
114-92
114-95
114-82
114-72
114-92¢

62-3 62-13+
59.31¢« S59-40
59-20 61-7

123-4 123-6
123-4 123-6

114-83¢

114-96¢ 114-99

114-97

114-100¢ 114-101

NL1S

SEQ 0169
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HHY Ity BN

43-31¢

43-3¢0 53-53
43-39¢ 59-27
116-68 116-94
117-10

118-8

120-14

28-10

116-45

26-26 30-3
53-14 S53-18
53-87 53-91
115-10
125-3
125-1
122-12
102-10 103-18
29-10
119-5

73-25 116-49
58-12 61-8
80-17¢ 81-9
116-93 116-95
60-12 73-19
S58-22 107-30
48-16

48-12

27-9
123-9

S55-8 58-30
51-29¢ 41-48
117-12

118-21

121-3

28-14
116-249

29-16 114-106
53-16 53-20
53-89 53-93
115-16
125-8

125-10

123-10

102-14 103-21
29-14

119-83

81-3¢ 81-9
8i-21 81-21
30-10

58- 61-24
109-37 110-36
35-7 116-239
116-235 119-22
73-24

114-1 119-31
119-10

94-17 107-15
62-20 69-36
116-96 119-20

115-3 119-3
53-22 53-26

53-95 $3-100 53-104

112-5

116-55 116-61
100-21 107-12
81-21

118-19

116-69 116-240
a2

42-15 120-

116-23 119-84
S53-24 53-28

53-98 $3-102 53-106

112-9
81-9 81-9
81-21 81-21
62-36 63-21
111-5.

116-245 119-21
119-28 119-82

119-44

116-152 116-153 119-42

116-147

SEQ 0170

53-83

53-85

81-21

107-33




MSERRI

MSEXCP

MSEXIY
MSEXSE
MSEXTY
M$GEN

MIGENS
MIGETS

116-146
121-1
114-1
119-10
26-34
31-24¢
41-40
124-8
26-34
116-235
114-1
123-3

SRANENERRR
EOSILTFLLER

112-9
118-8
120-14
114-1
28-14

114-1¢ 119-31
119-10¢ 123-1
41-12 41-13
4]1-41 41-42
26-34 26-34
116-255¢ 119-22
114-1¢ 119-10
123-3¢ 123-5
91-12¢ 91-14
26 -34 26-34
26-34 26-34
26-34 26-34
20-140 29-14
S3-32¢ 33-36
S3-77¢ 33-81
$3-106¢ 53-110
112-9¢ 114-106
119-83¢ 119-84
114-1¢ 119-10
123-3¢ 123-5

70-320 96-3
107-33¢ 109-37
119-27¢
114-1 114-10

119-22¢ 119-26¢
119-22¢ 119-26¢
26-34 26-34
26-34 26-34
26-34 26-34
26-340 26-340
26-340 26-344
26-340 26-340
29-10 29-10¢
S3-186¢ 33-20
53-320 33-34
S3-466¢ 53-48
$3-77¢ S53-79
53-916¢ 53-93
53-1066 353-108
$3-1208 S53-122
112-9¢ 114-1
116-8¢ 118-21
120-140 121-3
114-1¢ 119-10
28-140 29-14

119-31¢ 119-44
123-3 123-5
41-16 41-19
41-43 41-44
26-340
119-22¢ 119-28
119-100 119-31
123-5¢ 123-7
91-140 91-16
26-34 26-34
26-34 26-34
26-34 26-34
29-140 29-16
S53-36¢ 353-40
$3-81¢ S3-85
53-110¢ S53-114
114-106¢ 115-16
119-84¢ 121-3
119-10¢ 119-31
123-5¢ 123-7
53-166 353-200
-89%¢ 53-93¢
117-120 118-21¢
-200 61-24
9%-3¢ 100-29
109-37¢ 110-36
119-31 119-31
119-220 119-28
119-82¢
119-82¢
26-34 -
26-34 -

RURREERBRRY
F31E1314331

114-1¢
118-21¢
121-30
119-10¢

4. 4 8 0

i)

SUREPRRRRRY
2eeRTEPELEE

3
33-95

W
; §
L=
sy
L]

Cl4
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AUAUSURRRRY
YL LA 13333

91-18¢
26-34
26-34
26-34

53-16#
S3-440
53-89¢

33-118¢
116-249¢

123-10¢
119-44¢

S53-320

53-106¢

119-84¢
62-36¢

101-3¢

111-5¢

119-44

119-82¢
26-34
34
54
L o
340
k4
48-12¢
S33-24¢
S53-38¢
S53-600

S53-83¢
S53-98¢

R

33-112¢

102-140
116-45¢
119-10¢
123-10¢
119-449

53-16¢

§ “SKg2s8 e

=
= AN
o e

116-239
119-44¢

EEERRRARY
G HITIT

$3-62

Golus B
ghes
oy

41-35
42-13

121-1e

119-64¢
26-34
26-34
26-340

53-200
33-48¢4
53-23¢

41-36
120-20

121-2

26-34
26-34
26-340

33-24
33-60
53-98

S53-122¢ 102-14
117-12¢ 118-21
124-100 125-3

121-1¢

121-2

4i-37

120-21

121-2¢

26-34
26-34
48-12

33-240
33-600
53-98¢

102-14¢
118-21¢
125-3¢
121-2¢ 123-1

53-40¢ S3-440 S53-480 S53-60¢
S3-118¢ 53-122¢ 102-140
123-10¢ 124-10¢

53-1140

63-21¢

64-8

105-36¢ 105-51
116-239¢ 116-245

121-1

geeey
e

AERRRARY
55

Ny

53-1004
53-114¢

121-1

333
L L X

BRLBRRRXY
33

zézg

AURRRARY

53-65

103-18¢ 103-21
116-249¢ 117-10
119-31¢ 119-44

124-8¢
53-200

125-3

53-24

64-8¢
105-51¢
116-245¢

121-1¢

33
&

$33

SEQ 0171
41-38 41-39
122-18
123-1 123-1¢
26-34 26 -34
26-34 26-
48-12¢ 48-16
53-28 53-28¢
353-65 53-654
53-102 53-102¢
103-21 103-21¢
118-23 118-23¢
123-1¢
53-65¢
103-21¢
68-22 68-22¢
106-12 106-12¢
119-21 119-21¢
121-2 121-2
26-34 26-34
26-34 26-34
26-340 26-340
26-340 26-340
26-340 26-340
28-14 28-140
53-16 53-16¢
53-30 53-30¢
S53-44 S53-440
53-67 S53-67¢
53-89 53-89¢
$3-104 53-104¢
$3-118 53-118¢
112-5 112-5¢
117-12  117-12¢
119-83 119-83¢
125-8 125-8¢0
53-28 53-23¢
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CZUDKO UDASOA/KDASO

Croes reference (able

290
el
S1

106-12¢ 106-12¢

33333223882 3333332338, 2za8.20dde.,

LRRLRRRRRZE SR IRRREANZRRRIIIIEFFFIR

53-102¢

53-65¢
103-21¢

118-23¢

123-8¢
111-5¢
114-1¢
116-93

116-106 116-106

116-39
-109 116-109¢ 116-109%
-235 116-235 116-235¢

110-36

103
105

33333229822 3333332238, 21§ 87fn s
SRERRKANRIR LRERARARRAARRSITIL 3

uuuummammmmguuummmumwuwzmmumn
uaaaaaasnsmn aaaaaaaaauuaawesumn

107-27¢ 107-27¢

53-102
100-890 100
107-33¢ 109-37

102-14¢
105-51
110-36
111-5¢
114-1¢
116-55¢ 116-59

35-65

123-8

96 3
100-29¢
102-14
105

S1

106-120 106-120 106-12¢

116-69¢ 116-93
116-96¢
116

53-60¢
53-98¢

102-140 103-21
107-27¢
107-33¢

110-36

114-1¢

116-21¢ 118-23
111-5¢

123-6¢

2330 116

033333298823 3333332892y sy eSS
uaaaaaausumu aaaaaaasusnuawesuwun

91 184
3

-200 94-200 94-200 96

101-5¢
111-5¢
114-1¢
116-55
116-69
116-96
-106# 116-106¢ 116-106¢ 116-109

100-29

53-60

53-48¢

53-93¢ 53-98
118-21
123-6

uuuuum 3338
RERLLARR

110-27¢ 110-36

105-36¢ 105-51

$3-122¢ 102-14
117-12¢
123-4¢

91-16
101-5¢
111-5¢
114-1

116-53¢ 116-53¢
116-68¢
116-95¢

100-29

l_-
s

0333333285
RERRLRNR

91-16

53-48
107-27¢ 107-27¢ 107-27¢

107-33¢ 107-33¢ 107-33¢

117-10¢ lll 8
-%4
-34
-34
-340
-340
-34¢0
90
89
-118
-12
-30
-244
21é
320
a5
14

116-95¢

101-5¢
106-12
110-27
111-5
114-1
116-68

100-29

33333305
RERRRRRZ

53-420 53-46 53
91-16¢ 91-18¢ 91-18¢

S3-118¢ 353-122
S53-116¢ 53 120

S3-89¢ 53-93
116-249 116-249¢ 117-12

S3-44¢

91-16

73-24¢
120
16
18
94-200 94
105-36¢ 105-36¢

123-2¢ 123-4
116-66¢
116-95¢

-106¢ 116

116-33
116-146 116-146 116-1460 116-1460 116-147 116-147¢ 116-233 116-233 116-2330 116-

107-27
107-33
37¢ 109-37¢ 109-37¢ 109-37¢
111-5
114-1

106-12

101-3¢

«3333TF 2953
uaaaaaanss
3-

233333338
REXLERRIARY

26-
26-
26-
26-
26-
26-
27
48-
33
S3-
33-1
3
S8
38-
61-
63
&4
100-21¢ 100-29

116
116-45¢ 117-10
4
34
34
340
340
340
-9
16¢
-40
85
114
T¢
11¢
286
e
21

105-36¢

106-12

116-66¢

123-2
101-34
107-27
107-33
111-3
114-1
116-53
116-95

S3-1140 53-118

115-16¢
121-3¢

53 112¢
116-49¢
116-66

116-94¢ 116-95

-106 116-106 116-106 116-106# 116-106¢ 116

100-21
101-5
103-36¢
107-27
107-33
114-1

116-45
26-
26-
26-
26-
26-
26-
26 -
48-1
S3-
53-8
S3-
3
Sl-ll

©c_»
o]

~333%3% 2223 uuuuummmsuauqa
RRLLLLRIRRRILRRRERRRIRRRARRS

3323233333332 80 53323332503 3043
moaaaaaausnuumaaaaaaaussssu

53-85 S3-85¢ 53-89

91-12¢
91-16
91-18

-20 94-200 94-200

110-36¢ 111-5

101-5
105-36
105-51¢ 103-51¢ 106-12
107-27
107-33
114-1
116-47¢ 116-47¢ 116-49

32 70-32 70-32

53-110¢ 53-114
75-200 73-24 73-

S3-81¢
114-106# 113-16
119 840 121-3

91-120

146 91-140 91-14¢
91-18

116-61¢ 116-66

109-37¢ 109-
116-94

110-36¢

101-5
105-36
107-27
107-30¢
114-1

64
70

8gofss. *Fuse8adzxssXITAandednad
ZERER S HRIRRAAYRRRRERRIARRARRSIIZ
3%
3

53-36 53-36¢ 33-40 53-40¢ 353-44

33-81
73-200

114-106
119-84
91-120
91-18
101-5
105-36
107-27
107-30¢
109-37
114-1
116-61
116-93¢

3383333332383 muuuuuummmumsmvzaama
RS0 ERARRIRRRINRRRERLRIRRARRRIAI

B |

L I

$3-106¢ S53-110

53-32¢
S3-77¢
112-9¢

119-83¢
123 100

11

73-20

91-

21
100-29¢
107-12¢

107-30
116-47

116-59¢ 116-39¢

112-9¢
116-93¢ 116-93¢

109-37

[

-106 116
116-146

9%-3¢ 96 -3¢0 96-3¢ 9 -3¢ 96-3¢

100-29¢

18
94-20 94-20 94-20 4
105-S1¢ 105-S1¢ 103-51¢

110-36¢ 110-36¢ 110-36¢

53-106
91-16¢ 91
103-21¢ 105-36

112-9

mmuummmunnmsmsusummuuaum7uaam.am
RERRRRRRRRIRRRRRRRRIARRARRIITI R

91 140

S53-32
$3-77
119-83
123-10
MSGETY ll‘ e
MIGNGB
107-12
107-30
109-37
112-9
116-47

116




MSGML S
MIGNTA

MIGNTE
MEHAPT

M$LORO

M$MCHI
MeMCLO
MIPOP

116-235¢ 116-239

116-245
118-11
118-19¢
119-109
119-21¢
119-27¢
119-31¢
119-44
119-64¢
121-1¢
123-1¢
123-6¢
124-8
114-1
28-14

i 1

[y
ARARXXELR
s
Y

116-245
118-11
118-21
119-10¢
119-21¢
119-28
119-31¢
119-44¢
119-64¢
121-2
123-2
123-7
124-8
114-1¢
28-14¢
53-364
53-81¢

53-110¢
116-249¢

125-80
1

eecaees

[
0|~y

BURUERIARRRS
33

3

S5-7¢

L]
i

116-239

116-245¢

118-11
118-21¢
119-10¢
119-22
119-26
119-31¢
119-44¢
119-82
121-2
123-2¢

BUARERTY
ge3sEees

S3-112¢

116-239

116-245¢

118-11
119-7
119-19
119-22
119-28¢
119-32
119-44¢
119-82
121-2

116-239

116-245¢
118-11 118-11¢
119-7¢ 119-8
119-19¢ 119-20
119-22¢ 119-22¢
119-28¢ 119-31
119-32 119-32¢
119-440 119-64
119-82¢ 119-82¢
121-2 121-2
123-3 123-3
123-7¢ 123-8
123-3 125-3¢
119-31 119-31¢
33-16 33-16¢
S53-44 S3-440
53-89 53-89¢
53-118 53-118¢
118-21 118-21¢
26-100 28-104
S53-18 S53-18¢
53-30 53-30
53-400 353-42
S3-508# 53-608
S3-79¢ S53-79
53-91 33-91¢
53-104 53-104
S$3-114¢ 53-116
58-120 38-22¢
73-240 91-120
103-18 103-18
111-S¢ 112-5
116-43 116-45
116-233¢ 116-235¢
118-8¢ 118-8¢
119-10 119-10¢
119-449 119-64¢
123-1 125-1¢
107-30 107-30¢
116-146 116-146¢
29-16 29-16¢
S53-40 53-40¢
53-85 53-85¢
$3-114 S3-114¢
115-16 115-16¢
121-3 121-3¢
91-16 91-164
29-10 29-10¢
53-34 53-34¢

El4
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116-239¢ 116-239¢ 116-239¢ 116-239¢ 116-239¢ 116-240
116-2450 116-245¢ 116-246

118-11¢
119-8¢
119-20¢
119-27
119-31
119-32¢
119-64
119-83
121-2¢
123-3¢
123-8¢
125-3¢
119-44
53-20
53-48
53-93
53-122
119-83

29-10
33-18¢
53-30¢
35-42
33-62
33-81¢
33-91¢

53-104¢

S53-116

58-204

91-144
103-18¢
112-3
116-45%

116-239¢

118-11¢
119-10¢
119-82¢
125-3
116-47
116-233

53-16
S53-44
53-89
55-118
116-249
123-10
91-18
30-3
53-38

118-11¢
119-10
119-21
119-27
119-31
119-44
119-64
119-83¢
121-3
123-4
123-9

119-44¢
53-204
353-48¢
53-93¢

S53-122¢

119-83¢

116-45¢

116-2400 116-245¢

118-1%
119-19¢
119-83¢
125-3

116-47¢

116-233¢

53-16¢
S3-44¢
53-89¢

S3-118¢
116-249¢

123-104
91-18¢
30-3¢
53-38¢

116-246¢ 116-249

118-11¢
119-10
119-21
119-27
119-31
119-44
119-64
120-14
121-3¢
123-4¢
123-9

2BUARIAERLY
RERISRRENS

243

105-
112-
116-47¢

118-21¢
119-21¢
120-3
125-3
116-53
118-19

53-20
53-48
53-93
53-122
117-12
124-10
119-64
53-14
55-42

118-11¢
119-10
119-21
119-27
119-31
119-44
119-64
120-14¢

116-249¢

118-11¢
119-10
119-21
119-27¢
119-31
119-44
119-64
121-1
122-12¢
123-5
123-9¢

53-28

53-65

53-102
103-21
123-10

30-3
53-22¢
S53-34
53-46
53-65¢
53-83¢
53-95¢
53-108
53-120
61-24¢
96-3¢
106-12¢
114-1¢
116-59¢

116-24%9¢

119-3¢
119-27¢
120-14

116-59
119-32

53-24
53-60
53-98
102-14
118-21

53-18
53-46

SEQ 0173

116-240¢ 116-245

117-12
118-19
119-10
119-21¢
119-27¢
119-31
119-44
119-64¢
121-1
123-1
123-5
123-10

53-284
53-65¢

53-102¢

103-21¢
123-10¢

]

RURUBRAENE
4

53-240
53-60¢
53-98¢
102-14¢
118-21¢

53-18¢
53-46¢

g3gRseye

117-12¢
118-19
119-10
119-21¢
119-27¢
119-31

11€-245
118-11
118-19¢
119-10¢
119-21¢
119-27¢
119-31¢
119-44
119-640
121-1
123-1
123-6
124-8

53-32¢

S3-77¢

53-106¢
112-9¢
125-3¢

o
o
~




M$PUT

M$PUTL

MS$RADI

M$RBRO
M$RNRO
M$SETS

M$SVC

M$TLAB

METSTL

53-62 S53-62¢

$3-100 S53-100¢

103-18
119-3
58-11
91-16
107-27
119-64
S58-11
91-14
91-18
107-27
118-11
114-1
123-3

91-140
107-33¢

116-109¢

119-10¢
53-16
53-44
53-89
53-118
58-22¢
62-36¢
73-19
94-20
105-36¢
107-33
114-1
116-95

103-18¢
119-3¢
S58-11
91-16
107-27
119-64
S8-11
91-14
91-18¢
107-27
118-11
114-1¢
123-3¢
73-240
116-93¢
26-260
53-26¢
53-62¢

53-100¢

103-18¢

119-3¢
53-16¢
55-444
53-89%¢

116-146¢

119-19¢
53-164
S53-440
53-89¢

S53-118¢

568-28
62-364
73-19¢
94 -204
105-36¢
107-33¢
114-1¢
116-95¢

116-239¢ 116-240

53-67
53-104
112-3
119-5
S8-11
91-164
107-27¢
119-64¢
58-11
91-14
91-18¢
107-27¢
118-11
119-10
123-5

116-95
26-10
53-30
53-67
53-104

112-5

119-5

96-3
105-51
107-33¢
116-47
116-106

53-67¢ S3-79 53-79¢ 53-83
55-104¢ S3-108 53-108¢ 53-112
112-5¢ 115-3 115-3¢ 115-10
119-5¢ 120-3 120-3¢ 120-14
58-11 S8-11¢ 91-12 91-12
91-18 91-18 91-18 91-18¢
116-106 116-106 116-106 116-106
58-11 S8-11¢ 58-11¢ 58-11¢
91-14¢ 91-140 91-140 91-16
91-18¢ 94-20 94-20 94-20
107-27¢ 107-27¢ 107-278 116-106
118-11 118-11¢ 118-11¢ 118-11¢
119-10¢ 119-31 119-31¢ 119-44
123-5¢ 123-7 123-7¢
116-95¢ 116-109 116-109¢ 116-146
28-10¢ 29-10 29-10¢ 30-3
53-30¢ 53-34 33- 53-38
$3-67¢ 33-79 S3-79¢ 53-83
S$3-104¢ S3-108 53-108¢ 353-112
112-5¢ 115-3 115-3¢ 115-10
119-5¢ 120-3 120-3¢ 120-14
S3-200 53-24 S35-24¢ 53-28
S3-48¢ 53-60 S3-600 53-65
S53-95¢ 53-98 S3-98¢ 53-102
53-122¢ 355-7 53-8 S5-8¢
60-12¢ 61-8 61-8¢ 61-24
73-24¢ 91-12 91-12¢ 91-14
100-29 101-5 105-36 105-31
110-27¢ 110-36 111-5 114-1
116-69¢ 116-93 116-93¢ 116-95
116-235¢ 116-239 116-240 116-240¢
118-19¢ 118-21 118-21¢ 119-7
119-280 119-31 119-31¢ 119-32
$3-289 S53-32¢ 53-36¢ S53-40¢
$3-102¢ S3-106¢ 53-110¢ S53-1140
61-8¢ 61-240 62-360 63-21¢
94-200 96-3¢ 100-21¢ 100-29¢
110-36¢ 111-5¢ 114-14 116-47¢
116-235¢ 116-239¢ 116-240¢ 116-245¢
119-22¢ 119-27¢ 119-28¢ 119-31¢
S$3-200 53-24 S3-24¢ 53-28
S3-48¢ 33-60 S3-60¢ 33-65
53-93¢ 53-98 S53-98¢ 33-102
S3-122¢ 53-7 55-7¢ SS-7¢
S8-28¢ 38-30 S8-30¢ 60-12
63-21¢ 63-21¢ 64-8 64-8¢
73-20¢ 73-24 73-240 91-12
96-3¢ 9-3¢ 100-21 100-21¢
105-S1¢ 105-51¢ 106-12 106-12¢
109-37 109-37¢ 109-37¢ 110-27
116-47¢ 116-53 116-53¢ 116-59
116-106# 116-109 116-109¢ 116-146

116-240¢ 116-245

F14
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116-245¢ 116-245¢ 116-246

53-83¢

53-87

53-1126 S53-116

115-10¢

120-14¢
91-12
94-20

116-106¢

58-11¢

91-16

94-20
116-106
118-11¢
119-44¢

116-146¢

30-3¢
53-38¢
53-83¢

S53-112¢

113-10¢
120-14¢
53-260
53-650

33-102¢

58-11

62-36

91-14¢
106-12
114-1¢
116-93¢
116-245
119-7¢
119-32¢

S3-440

33-118¢

64-8¢0
101-3¢
116-33¢

100-29

106-12¢
110-27¢
116-39¢

116-146¢
116-246¢

116-45

122-12
91-12¢
94-20

118-11

91-12
91-16
94 -204
116-106
119-64
121-1

S53-14
53-42
S$3-87
53-116
116-45
122-12
53-32
S53-77
33-106
S58-11¢
63-21
91-16
107-12
116-47
116-106
116-2+6
119-10
119-44

S53-48¢

$3-122¢

68-22¢
105-36¢
116-59¢

116-249¢

119-44¢
S53-32
33-77
53-106
S5-8¢
61-8
68-22
91-14
100-29¢
107-12
110-36
116-66
116-233
116-249

53-87¢ S53-91
53-116¢ 53-120
116-45¢ 117-10
122-12¢
91-14 91-14
94 -20 94-20
118-11 118-11
91-12 91-12
91-16¢ 91-16¢
94-200 94-200
116-106 116-106¢
119-64 119-64
121-1¢ 121-2
S3-14¢ 53-18
53-420 53-46
S3-87¢ 53-91
53-116¢ 53-120
116-45¢ 117-10
122-12¢
S3-32¢ 53-36
S3-77¢ 53-81
S53-106¢ 53-110
S8-12 58-12¢
64-8 68-22
91-16¢ 91-18
107-12¢ 107-27
116-47¢ 116-53
116-106# 116-109
115-2469 116-249
119-10¢ 119-19
119-44¢ 119-64
S5S3-60¢ 53-65¢
SS-7¢ 35-8¢
70-32¢ 73-19¢
105-51¢ 106-12¢
116-66¢ 116-69¢
117-12¢ 118-11¢
119-64¢ 119-82¢
S3-32¢ 53-36
S3-77¢ 53-81
53-106¢ 353-110
58-11 58-11¢
€1-8¢ 61-24
68-220 68-22¢
91-14¢ 91-16
100-29¢ 101-5
107-12¢ 107-27
110-36¢ 110-36¢
116-66¢ 116-69
116-233¢ 116-235
116-249¢ 117-12

53-91¢
53-1200
117-100

91-14
94 -20¢
118-11

91-12¢0
91-16¢
94 -20¢

116-106¢

119-64¢
121-2¢

S3-180
53-460
53-910

53-120¢

117-10¢

53-364
53-81¢

33-110¢

38-22

70-32

91-18¢
107-27¢
116-53¢

116-109¢
116-249¢

119-19¢
119-64¢

S53-77¢
58-11¢
73-204
107-12¢
116-93¢
118-19¢
119-83¢
53-364
53-81¢

53-110¢

58-12
61-24¢
70-32
91-16¢
101-5¢
107-27¢
111-5
116-69¢

116-235¢

117-12¢

SEQ 0174
$53-95 53-95¢
102-10 102-10¢
118-8 118-8¢
91-140 91-16
107-27 107-27
118-11¢ 119-64
91-120 91-12¢
91-18 91-18
107-27 107-27
116-106# 116-106¢
119-640¢ 119-649¢
123-1 123-1¢
S3-22 53-22¢
53-50 S3-50¢
53-95 S3-95¢
102-10 102-10¢
118-8 118-8¢
-40 53-40¢
$3-85 53-85¢
$3-114 S3-114¢
S8-22¢ S58-28
73-19 73-19¢
54 - 20 94 - 209
107-30 107-30¢
116-59 116-59%
116-146 116-1464
117-12 117-12¢
119-21 119-22
119-82 119-82¢
$3-81¢ S53-85¢
S8-12¢ S8-22¢
73-240 91-12¢
107-27¢ 107-30¢
116-95¢ 116-106¢
118-21¢ 119-7¢
$3-40 53-400
53-85 $53-85¢
$3-114 S53-114¢
58-12¢ S8-22
61-240 62-36
70-32¢ 70-32¢
91-18 91-18¢
101-S¢ 105-36
107-30 107-30¢
111-S¢ 111-5¢
116-93 116-93¢
116-239 116-239%¢
118-11 118-11¢




!
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118-19
119-22¢
119-82
26-34
61-24
64 -8¢
100-29
105-51¢
110-36
116-239
119-22¢
119-82¢
123-5¢
123-2
119-7
116-109
73-20
43-9¢
45-200
44-210
S53-72
53-141
119-30
45-11¢
53-72
53-141
45-8¢
45-17¢
45-14¢
26-32
43-23¢
92-18
113-34
44-80
113-32
91-14
91-12
91-18
91-16
43-15¢
92-12
116-47
116-233
S58-11
26-70
31-20¢

118-19¢
119-27
119-82¢
26-34¢
61-24
68-22
100-29
106-12
110-36

116-239¢

119-27
121-1
123-6
123-2¢
119-19

119-32

70-40
53-15
53-76
70-40
119-41
53-15
53-76
83-5
76-15

119-6

56-21
93-28

74-18
113-35

119-64

56-16
92-16
116-53

94-20
26-8
41-10

116-235¢ 119-22¢
123-2 123-4

118-21
119-27¢
119-83
27-9
61-24¢
68-22
100-29¢
106-12
110-36¢
116-245
119-27
121-1¢
123-6¢
123-4

113-24
53-19
53-80
76-15

53-19
53-80
84-5

77-41

58-23
97-29

74-21

58-9
93-16
116-59

107-27

42-7
119-28¢
123-6

118-21¢
119-27#
119-83¢
27-9
62-36
68-22
101-5
106-12
111-5
116-245
119-27
121-2
123-7
123-4¢

113-28
53-23
S53-84
77-41

53-23
53-84

79-23

69-44
97-30

76-21

69-33

97-15
116-66
116-106

120-18

119-82¢
123-8

G1l4
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119-7 119-7¢ 119-10 119-10¢
119-28 119-28¢ 119-31 119-31¢
27-9¢ 55-7 55-7 55-7
62-36 62-36 62-36¢ 63-21
68-22¢ 170-32 70-32 70-32
101-5 101-5 101-5¢ 105-36
106-12¢ 107-33 107-33 107-33

111-5 111-5 111-5¢ 114-1
116-245 116-245¢ 119-10 119-10
119-27¢ 119-28¢ 119-31 119-31
121-2¢ 123-1 125-1¢ 123-2
123-7¢ 123-8 123-8¢ 123-9
123-6 123-6¢ 123-8 123-8¢
113-33

53-27 33-31 53-35 53-39
53-88 53-92 53-96 53-109
79-23 82-4 83-5 84-5
53-27 53-31 53-35 53-39
53-88 53-92 53-96 53-109
82-4 114-31 116-98 119-30
69-49 75-17 79-24 85-7
98-22 99-25 100-30 101-2
76-23 78-6 78-13 79-10
69-39 75-11 85-4 86-4
98-14 99-16 100-11 104-14
118-11

122-16

119-19
119-32

55-7¢

63-21

70-32¢
105-36
107-33¢
114-1
119-10¢
119-31¢
123-2¢
123-9

53-43
53-113
113-24

53-43
53-113

119-41

86-7
101-6

79-30

87-4
107-13

119-19¢
119-32¢

58-28
63-21

105-36
109-37
114-10
119-10¢
119-31¢
123-3
123-9¢

53-47
53-117
113-28

S3-47
S$3-117

87-7
103-20

83-7

88-13
110-18

53-55
53-121
113-33

53-55
53-121

88-31
104-41

84-7

89-16
113-15

119-21¢
119-440

S58-28

64-8

9-3
105-51
109-37

116-235¢

119-21
119-44
123-4

125-3¢

90-17
108-19

90-13

89-22
113-22

SEQ 0175
119-21¢ 119-22
119-64 119-64¢

58-280 61-24
64-8 64-8
9%-3¢ 100-29
105-51 105-51
109-37¢ 110-36
116-239 116-239
119-21  119-21¢
119-44¢ 119-440
123-40¢ 123-5
53-64 53-68
53-13%0 S53-137
116-98 119-6
53-64 S3-68
$3-130 53-137
90-25 91-19
110-24 113-29
90-22 113-27
89-40 91-6




