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1.0 GENERAL INFORMATION

SEQ 0003

1.1  PROGRAM ABSTRAC

- .- m e - .- - - -

This progrem will formet any disk drive connected to & UDASOA or KOASO-Q gisk
controller. At the time of this witin& there are three such drives in
existence -- the RASO, RABO end RASL. changes to this progrem will

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

There sre three ways to formet e disk with this progrem:

1. Reformet - Formet the disk with the bed sector information thet wes
written onto the disk at the factsry. This is the normel wey to
formet @ diek.

2. Reconstruct - Format the disk without using any bad sector
informetion. This should be used only when the bed sector informetion
hes been destroyed or for some resson cen no longer be resd from the
disk. This method mey aleo be specified in the disk drive's msintensnce
asnual for specisl ceses (eg. changing an RM/RASO spere HOA from RM80
format to RASO formet).

3. Restore - Format the disk using bad sector informetion cbteined from
e disk file on the XXDP+ system loed device. This method is provided
for use by menufecturing. No files sre provided, nor sny method of
obtaining the files, st this time.
The formet stion is performed by & Diegnoetic Utilities end
Protocol (DUP) progrem loaded into the disk controller. The hoet

a» simply downline losds the DUP em into the controller and
monitors ite execution. The DUP an ocbtaine peramsters from the
host progrem (eg. drive nusber and formet mode) snd requests the hos®
program to print error end summery —ougc The DUP progrem is aleo
commonly called s "disgnostic mechine” (UM) progrem.

This program cen only formst in one mode at @ time. In RESTORE mode,
only one disk mey be sslected in the herdwere questions or en error
meosage will result and the program will etop.

In REFORMAT and RECONSTRUCT modes. sny rumber of disk drives may be
selected. A controller cen only formst one disk st & time, e0 each
disk on @ controller ar2 connected to different controllers, ell
controllers will be run simultaneously. For exemple. letes sseume three
units ere selected for formetting in the hardwere questions, units 1
end 2 ere cornected to one controller and unit 3 is comnected to o
different controller. This progrem wiil sutometically start formet
operstions on units 1 and 3. When unit 1 finishes (or errors), unit 2
will be started. After units 2 and 3 are finished, the progrem stops.




!

SEQ 0004
CZUDKO UDFSOA/KDASO-Q FORMATTER MACRO VvJS.01b Mondey 01-Oct-84 10:07 Pege 3
USER DOCUMENTATION

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

Special provisions heve been made to allow this progrem to run under
on APT gystem in menufecturing. This system does not allow quest ions
to be ssked of en operstor. Such 8 condition also existe under XXDP.
when the UAM flag is eet. In this condition, only reformat mode con be
selected. Selecting RECONSTRUCT or RESTORE will result in en error.
Also, o dete of 1-JAN-70 will be written on the disk.

1.2 SYSTEM REQUIREMENTS

- e e me N ER - e ®meas

This progrem wes designed using the POP-11 Disgnostic Runtime Services
revision C. Run time environments sre determined by the Runtime
Services and may chengs a8 new versions of the Services asre developed.
The initial version will require the following:

POP-11 Unibus or Q-bus processor

28K words of memory (minimum)

Console termingl

XXDP+ loed medie eont.inia this progream
One or more UDASOA or KDASO-Q subeystems.

A system clock - either type L. or P - will be used to time
the DUP progrem and report runtime, if availsble. If no system clock
is sveilsble, this program camnot detect s hung DUP program.

2.0 OPERATING INSTRUCTIONS

[ I A R R B B

This section contains @ brief description of the Runtime Services. for
deteiled information, refer to the XXDP. User’'s Menual (CHOUS).

2.1 COMMANDS

-—--.e. e - a

There are eleven legel commends for the Disgnostic Runtime Services
(Supervisor). This section lists the commends and gives 8 very brief
description of them. The XXDP+ User's Menusl hes more details.

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

CONTINUE Continue st test that was interrupted (:'tcr tC)
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SEG 0005

PROCEED Continue f=om an error helt

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

ADD Activete 8 unit for testing (ell units are
considered to be active at start Lime

DROP Desctivete 8 unit

PRINT Print statisticel information (see section 4.0)

DISPLAY Type & list of all device informetion

FLAGS T the state of all flege (see section 2.3)

ZFLAGS Cleer all flage (see section 2.3)

A commend cen be recognized by the firet three characters. 50 you
may. for example, type "STA" instesd of “START".

2.2 SWITCHES

- -m-- -

There are several switches which sre used to aodif! superyv i sor
operation. These ewxitches are sppended to the 1 commends. Al]l of
the legsl switches are tsbulated below with & brief description of
esch. In the descriptions below., & decimel number is designeted by

SWITCH EFFECT
/TESTS:LIST Execute only those teste specified in
the list. List is @ stri of test
rmmbere, for example - /TESTS:1:5:7-10,
This list will causs tests 1,5,7,8.9.1C to
be run. All other tests will not be run,
/PASS : DDDDD Execute DDDDD pasees (DDODD = 1 to 64000)
/FLAGS :FLGS Set specified Plege. Flegs are described
in section 2.3.

/E0P : DDODD t end of pees after ever
mll. ( e 1 to uo‘o)
ZUNITS:LIST TEST/ADD/OROP only thoee unite specified

in the list. List example - /ANITS:0:5:10-12
uee units 0,5,10,11,12 (unit nusbers = 0-63).

Exsmple of switch usege:
START/TESTS:1-S/PASS:1000/7E0P: 100

The effect of this commend will be: 1) tests 1 through 5 will be
executed, 2) sll unite will tested 1000 times and 3) the end of pess
messeges will be printed efter each 100 passes only. A switch cen be
recognized by the first three charecters. You mey, for example. type
"/TES:1-5" instead of “/TESTS:1-5".

Balow is & teble that specifies which switches can be used by esch
commend .
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TESTS PASS FLAGS EOP JNITS
STARY X X X X X
RESTART X X X X X
CONTINUE X X X
PROCEED X
DROP X
ADD X
PRINTY
DISPLAY
FLAGS
ZFLAGS
EXIT

2.3 FLAGS

- - -

Flags sre used to set up certain operstional parsmsters such ss
looping on error. All flags are clesred at stertup end remein clesred
until explicitly set using the flags ewitch. Flags ere also clesred
after a START or RESTART commend unlees set using the fleg ewitch.

The ZFLAGS commend mey eleo be used to cleer all flags. UWith the
exception of the START, RESTART end ZFLAGS commands, no commends
affect the stete of the flage; they remain set or cleered ss
specified by the lest flag ewitch.

FLAG EFFECT

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

LOE Loop on error

IER» Inhibit all error reports

IBE» Inhibit all error reports except

firet level (first level containe
error type, nuaber, PC, test end unit)

IXEe Inhibit extended error reports (thoee
cslled by PRINTX mecro's)

PRI Direct messages to line printer

PNT Print test nusber as test executes

80E *SBELL” on error

UAM Unsttended mode (no manual intervention)

IDU Inhibit program dropping of units

LOT Loop on test

sError messages are described in section 3.1

See the XXDP: User’'s Menusl for more details on flags. You may
specify more than one flag with the FLAG switch. Ffor example, to
couse the progrem to loop on error, inhibit error reports and type o
“BELL" on error, you may use the following string:

/FLAGS:LOE: IER:BOE

SEQ 0006
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P L

When the formatter is STARTed, the Runtime Services will prompt the
user for herdwere information by typing “CHANGE MW (L) 7" . When you
enswer this question with 8 "Y", the Runtime Services will ask for the
nusber of units (in decimal). You will then be ssked the following
quest ons for each unit. When you anewer this guestion with an "N”,
the Runtime Services will use the anewars built intc the progrem by
the SETUP utility (see chepter 6 of the XXDP+ User's Manusl). If you
have never run the SETUP utility on this program file, the defesult
values listed below ( just before the question mark) will be used.

CSR ADDRESS (0) 172150 ?

Answer with the address of the IP register of the controller as
addressed by the processor with memory menagement turned off
(jr.’_e,_.’h.n even 16-bit addraess in the renge of 1560000 to

1777 .

VECTOR (0) 154 ?

Answer with the interrupt vector sddrees of the controller. A
vector addrass in the renge of 4 to 774 mey be specified. The
controller does not have 8 vector "herd wired” to it, so eny
vector not being used by this program and XXDP+ may be used.

DRIVE NUMBER (D) 0 ?

Angwer with the drive nusber of the drive you wish to test.
This is the nusber which appears on the "unit plug” on the
front of the disk drive. On a multi-unit drive, each sub-unit
nusber on the drive must be tested e s seperate unit to
completely test the drive. A meximum of eight logical drives
may be tested on one controller at & time.

SEQ 00G7
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2.5 SOFTWARE QUESTIONS

P L L T T B B

SEQ 0008

After you have snswered the herdware questions or efter & RESTART or
CONTINJE commend, the Runtime Services will sek for software
peremeters. You will be prompted by “CHANGE SW (L) ?" If you wish to
changs any perameters, engwer by typing "Y*, The software questions
and the defesult values ere described in the next paragraphs. You may
chenge the defeult values with the SETUP utility.

REFORMAT USING EXISTING BAD SECTOR INFORMATION (L) Y ?

If this question is answered “YES”, then the user wants the
HEFORMAT mode format operetion. REFORMAT mode »ill use the
bad sector information that is alresdy on the diek., Any
other mode will destroy this information. If this question
is snswered "M0”, 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) Y ?

This is asked to verify that the user does sant to destroy
the bed sector information on the disk and run another

formet mode. If thie is snswered “YES”, then the user wants
the REFORMAT mode formet operation and uee the cxiotint

bad block information. If agein snewered "NO*, the following
question will be asked.

RECONSTRUCT BAD SECTOR INFORMATION (L) Y ?

A “YES” snswer will ceuse @ reconstruct mode format
operation. 1f enswered "NO”, the following wil. be ssked
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
ond this mode is not recommended. The format will begin

only on 8 "YES” enswer. Otherwise the following messsge

will be printed snd the progrem will abort.

YOU CANNCT PROCEED WITHOUT SUCH A FILE.
RESTART PROGRAM AND SELECT TO REFORMAT OR RECONSTRUCT DISK.
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2.6 MANUAL INTERVENTION QUESTIONS

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

SEQ D009

When the p rem sterts & warning messege is printed to warn of improper
use of this Tormatter.

WARNING :
THIS FORMATTER PROGRAM SHOULD NOT BS 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 snawer “YES” or the progrem will sbort immedistely. This
family of disk drives uses & powerful bad block revectoring mechaniem to
replece blocks that fall on defective aress of the diek media. As o
disk is used end defective blocks ere detected, DEC operating systems
replace the blocks with other blocke on the disk (reserved for this
purpose end otherwise inaccesssble) so that the disk conotantll sppesrs
to have its full storage cepecity of error free disk blocks. Formatting
s disk of this type destroys this history informetion end is absolutely
not recommended except in the cases -pncufic.11¥ described in the disk
drive's service manual. These disks are fully formatted when shipped
from the fectory, therefore there is no resson to run this formetter
progrem at installation.

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

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

The defasult is provided so the user need not supply the date.
The dete question will normally only be ssked one time. If an
‘mproper answer is typed, "INPUT * e printed and the
question is seked again. A two or four digit year mey be
typed. A four Jdigit year must be 1900 or grester (eg.
14-APR-1982). If only two digits are typed, the year is
detarmined as follows:

1. If the number typed is 70 or greater, & 19 is prefixed.
Eg.. 1-JAN-70 trenslates to yesr 1970 snd 25-0€C-99
translates to yeur 1999.

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

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

SER'&N; NUMBER FOR UNIT xx CONTROLLER AT xxxxxx DRIVE xxx

A decime. number in the rnngo of 0 to 18346744073709551615
must be entered (no default).
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1f 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 load device,
the program will ebort batk to the XXOP+ prompt after printing
an error Message.

SEQ 0010

2.7 EXTENDED P-TABLE OIALOGUE

O B IE BERE Rl

When you snswer the hardware questions, you ere building entries in o
table thet describes the devices under test. The simplest way to
build this table is to snswer all questions for each unit to be
tested. If you have @ multiplexed device such as & mass storege
controller with several drives or a comwnication device with seversl
lines, this becomes tedious since most of the answers are repetitious.

To illustrate a more efficient method, suppose you are testing &
fictionsl device, the XYil. Suppose this device consists of @ control
module with eight units (sub-devices) attached to it. These unite are
described by the octal numbers O th 7. There is one hardwere
paremeter that can very smong units called the Q- fector. This
Q-factor mey be 0 or 1. Below is a simple way to build s table for
one XY11 with eight units.

& UNITS (D) ? 8<«CR>

UNIT 1

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

UNIT 2

CSR ADORESS (0) ? 160000<CR>
SUB-DEVICE ¢ (0) ? 1<CR>
Q-FACTOR (0) 1 7 O<«CR>

UNIT 3

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

UNIT 4

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

UNIT S

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 4<CR>
Q-FACTOR (0) 0 ? <CR»
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SEQ 0011

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 a
non-default response is Qiveri. Be careful when specifying multiple
i ts!

As you cen see from the sbove example, the hardware parameters do not
v::y significantly 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) ? 0,1<«CR>
Q-FACTOR (0) 0 ? 1,0<CR>

UNIT 3

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

UNIT 7

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE @ (0) 2 6,7-CR>
@-FACTOR (0) 0 ? 1<CR>

As you can see in the sbove dislogus, the runtime services will build
as meny entrice a8 it cen with the information given in any one pass
through the questions. In the firet pess, two entries are built since
two sub-devices and q-factors were specified. The Services sssume
that the CSR address is 160000 for both since it was epecified only
once. In the second pess., four entries were built. This is because
four eub-devices were specified. The “-" construct tells the Runtime
Services ¢ increment the data from the first number to the second.
In this cese, sub-devices 2, 3, 4 and S were specified. (I tha
sub-devices were specified by addresses, the increment would be by 2
since sddresses must be on an even boundery.) The CSR addresses and
Q-factors for the four entries are sssumed to be 160000 end O
respectively since they were only specified once. The last two units
are specified in the third pess.
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The whole process could have been accomplished in one pass as shown
below.

# UNITS (D3 ? B8<(CR>

UNZY 2

CSR ADORESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? O 7<CR>
Q-FAch (0) o ? o.l.o....l.l‘cn)

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

2.8 QUICK START-UP PROCEDURE

I e T A B R R

To stert-up this program:
1. Boot XXDP.

2. Give the date snd answer the LSI end S0HZ (if there
is @ clock) questions

. Type “R ZUDKAO"
. Type "“START"
the “CHANGE MW" question with "Y"

. Answer sll the hardware questions

. Answer the "“CHANGE SW” question with “N“

. Answer "Y" to the "ARE YOU SURE ..."” question following the
warning. Plesse resd the disk drive's service manusl before
answer ing this gquestion.

9. Type todsy's date.
When you follow this procedure you will be using only tre defaults for

flags and softwsre persmeters. These defaults are described in
sections 2.3 and 2.5.

® ~N o0 NN & W
1

SEQ 0012
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Semple of terminal dieslogue to test two disks on one controller:

SEG 0013

DR>STA
CHANGE MM (L) 2 Y
¢ UNITS (D) ? 2

UNIT O

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

ORIVE NUMBER (D) 0 ? 0,1

CHANGE SW (L) ? N

WARNING :
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 2 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 THIS FORMAT AFTER THIS POINT WILL MAKE THE DISK
UNUSABLE, AND WILL CAUSE THE DISK TO BE SPUN DOWN WHEN
BROUGHT ONLINE.

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

STOPPING (HIS FORMAT AFTER THIS POINT WILL MAKE THE DISK
UNUSABLE, AND WILL CAUSE THE DISK TO BE SPUN DOMN WHEN
BROULHT ONLINE.

UNIT O CONTROLLER AT 172150 DRIVE 0 RUNTIME 0:42:20
Format completed
2 Revectored LBNS
2 Primary revectored LBNS
0 Secondery/tertiary revectored LBNS
O Bad RBNS
0 Bad blocks in the RCT area due to detas errors
0 Bad blocks in the DBN ares due to data errors
O Bad blocks in the XBN ares due to data errors
2 Blocks retried on the check pass
FCT used successfully
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UNIT 1| CONTROLLER AT 172150 DRIVE 1  RUNTIME 1:25:18
Format completed
131 Revectored LONS
131 Primery revectored LBNS
0 Secondery/tertiery revectored LBNS
O 8ad RBNS
1 Bed Dlocks in the RCT srea dus to deta errors
O Bed Dlocks in the DBN ares dus to dete errors
0 8ed blocks in the XBN area dus to detas errors
249 Blocks retried on the check paes
FCT used succeesfully

CZuDx ECP 1
R 0 CUMAATIVE ERRORS
>

Sample of terminal dislogue going through softwere questions.
Only one disk is being tested.

DR>STA

CHANGE MW (L) 2?2 N

CHANGE SW (L) 2 Y

REFORMAT USING EXISTING BAD SECTOR INFORMATION (L) Y 7 Y

WARNING :
THIS FORMATTER PROGRAM SHOWLD NOT BE USED AS A DIAGNOSTIC
T00L. RUN THIS PROGRAM OMLY AS INSTRUCTED IN THE DISK
DRIVE'S SERVICE MANUAL .

ARE YOU SURE YOU WANT TO RUN THIS FORMATTER (L) N 7 ¥
ENTER DATA AS DD-MMM-YY (A) 1-JUAN-70 ? 14-APR-82

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

RUNTIME 1:33:45

Formst completed
2 Revectored LBNS
2 Primery revectored LBNS
0 Secondery/tertisry revectored LBNS
0 Bad RBNS
0 Bad blocks in the RCT ares due to data errors
O Bad blocks in the DBN eres dus to dats errors
0 Bed blocks in the XBN ares dus to dete errors
2 Blocks retried on the check pess

FCT used successfully

CZUDK EOP 1
oR 0 CUMULATIVE ERRORS
>

SEQ 0014
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5.0 ERROR INFORMATION

SEQ 0015

5.1 TYPES OF ERROR MESSAGES

......... -

There are three levels of error messsges that mey be issued by the
formetter: genersl. basic end extended. Genersl error messages are
slweys printed unless the "IER” flag is set (section 2.3). The genersl
error message s of the form:

NAME TYPE NUMBER ON UNIT NUMBER TST MUMBER PC:XXXXXX
error mesvege

were: NAME = formetter name
TYPE = error type (SYS FTL ERR, DEV FTL ERR)
NIMBER + error number
UNIT NMBER = 0 - N (N ie lest unit in PTABLE)
TST NMPBER = test ond subtest where error occurred
PC: XXXXXX » sddrese of error message call

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

Device fotsl errors (DVC FTL ERR) ere ueed to report errors that are
fatal to the device (say be either the controller or disk drive).
Testing stops on that device for the remsinder of the current test.

Basic error messsges are thet contein some additional
information sbout the error. sre always printed unless the
“TER" or "IBE” flags sre set (wection 2.3). These messages are
printed safter the ssesocisted genersl message.

Extended error meeseges contain supplementary error informetion such
es register contents or good/bed dete. These sre slweys printed
wnless the "IER”, “IBE” or "IXE" flage ere sat (section 2.3). Theee
ssvseges sre printed after the sssocisted general error msessge and
any 0000Cioted Dasic error MESeeges.

The anl and basic error messages from this formetter sre alweys
one line

esch. The besic message defines whet am detected the
error, the controller being used and the time of arror:
HOST PROGRAM CONTROLLER AT xxxxxx RUNTIME hih:em: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.
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Semple error message:

CZUDX DVC FTL ERR 00021 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx general messsge
HOST PROGRAM CONTROLLER AT 172150 RUNTIME 0:00:12 - basic messege
CONTROLLER RESIDENT DIAGNOSTICS DETECTED FAILURE \

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

The DUP progrem may 8leo princ error messages. They are printed
exectly es presented by the DUP program and cennot be suppressed by

eny flege.

3.2 SPECIFIC ERROR MESSAGES

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

R I e R R B B N

Following is @ list of the error messages that mey be printed by the
formatter program. In the list, some of the numbers thet mey very
with execution or program version ere shown 88 "xxx”. These include
progrem counters and runtime. Other nusbers, such es unit nusber,
drive rumber, controller sddress and dete in registers sre filled with
sasple numbers. Additional informetion sbout the error mey follow the

error Reosage.

00001 CZUDK SYS FTL ERR 00001 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
INVALID ANSMERS GIVEN TO HARDWARE QUESTIONS
CONTROLLER HAS MORE THAN ONE VECTOR, BR LEVEL OR BURST RATE

When the herdwere Questions were answered, two units were
selected with the seme CSR address Dut with a different
vector, BR level or buret rate. A single controller cen
heve only one vector, BR level or burst raste. The progres
is sborted and returns to the Runtime Services prompt so
that the herdwere questions mey be changed.

00002 CZUDK SYS FTL ERR 00002 ON UNIT Q0 TST Q001 SUB 000 PC: xxxxxx
HMOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
INVALID ANSHERS GIVEN TO HARDWARE QUESTIONS
MULTIPLE UNITS SELECT THE SAME DRIVE

The hardware questions for two unite were exactly the seme.
The program is sborted and returns to the Runtime Services
prompt 80 that the hardware questions may be changed.

SEQ 0016
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00003

00010

CZUDK SYS FTL ERR 00003 ON UNIT 00 TSV 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx

INVALID ANSWERS GIVEN TO HARDWARE QUESTIONS

MORE THMAN EIGHT DRIVES SELECTED ON THIS CONTROLLER

Up to four physical disk drives cen be sttachad to a UDASOA or
XDASO-Q ot one time. A physicel disk drive mey be from one to
four logical disk drives. Eech logicel disk drive is considered
one unit to the formatter progrn. Even more than oirt
logicel disk drives cen be attached to one UDASOA or KDASO-U, the
controller only supports eight. The progras is aborted and
returns to the Runtime Services prompt 9o that the hardware
questions may be changed.

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

NOT ENOUGH ROOM IN MEMORY TO FORMAT THE UNITS SELECTED

PLEASE START PROGRAM OVER AND FORMAT FEMER UNITS AT A TIME

This progrem does not limit the nusber of units that cen

be tested by specifying s maximum nusber. What limite

the nusber is the amount of semory used to store detes

on esch unit. The nusber of units that ere testable st one
time hes been exceeded. Stert program over and select fewer
units.

CZUDK SYS FTL ERR 00008 ON UNXIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME »x:xx:xx

INVALID ANSHERS GIVEN TO HARDWARE QUESTIONS

TWO CONTROLLERS USE THME SAME VECTOR

The herdwere questions for two units specified different

CSR eddresses but identicel vector asddresess. The program
ie sborted and returns to the Runtime Services prompt so

thet the herdware questions may be changed.

CZUDK DVC FTL ERR 00009 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM RUNTIME x:xx:xx

ONLY ONE DISK CAN BE SEL _CTED IN WM QUESTIONS IN RESTORE MODE.
PLEASE START PROGRAM OVER AND SELECT ONLY ONE DISK.

I? the operator chooses to run the formetter in RESTORE

mode, then only one disk can be selected in the herdware
questions. RESTORE myde is run in this way becsuse

e file containing the bad block information is used and

that information matches only one drive.

CZUDK OVC FTL ERR 00010 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM RUNTIME »;xx;xx
THIS PROGRAM CAN ONLY REFORMAT A DISK IN UNATTENDED MOOE

This p am needs to esk questions of the operestor. It
refuses to run in RECONSTRUCT and RESTORE modes because the
questions obtsin dete that is sbesolutely necessery. REFORMAT
mode is sllowsd to run becsuse only a date is needed. The
default dete of 1-JAN-70 ie used.

SEQ 0017
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00014 CZUDK OVC FTL ERR 00014 ON UNIT 00 TST 001 SUB 000 PC: xxmxxx
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 KDAS0-Q (MODEL 13)
CONTROLLER. CONTROLLER REPORTED MODEL CODE xx,

All UDASO-0's (modules M7161-2) sre not supported by this
formatter. The module sets M7485-6 end M2772-7 sre the only
ones that can be used by this formetter. If the controller
is o UDASO-0 (M7161-2) 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 SMITCHES ON CONTROLLER PROCESSOR MODULE OR BUS
OR REPLACE CONTROLLER PROCESSOR MODWLE

A non-existant w!’orror occurred when the host progrem
tried to sccese the and SA registers. The controllier
is at onother address (check the CSR selection switches)
or the BUS or the controller processor module is broken.

SEQ 0018
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00021 CZUOK DVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME »:xx:xx
CONTROLLER RESIDENT DIAGNOSTICS DETECTED FAILURE

SA CONTAINS 105154
REPLACE CONTROLLER SDI MODWLE

The controller Reaident di tic detected o feilure. The
error is displeyed in the SA, MHere sre the possible error
velues and their meaning:

104000 - Fatal sequencer srror

104040 - D processor ALU error

104041 - D proc ROM parity error

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

105152 - 0 proc SDI error

105153 - D proc write mode wrap SERDES error

105154 - D proc resad mode sei&s. RSGEN, and ECC error
106040 - U proc ALU error

106041 - U proc Control Register error

106042 - U proc DFAIL/ROM parity error/Boerd #1 test count is wrong
106047 - U proc Constant ROM error with O prec rumning SDI test
106055 - Unexpectent trap found, aborted diagnostic
106071 - U proc ROM error

106072 - U proc ROM perity error

106200 - Step 1 dete error (MSB not set)

107103 - U proc RAM perity error

107107 - U proc RAM buffer error

107115 - Soard #2 test count was wrong

112300 - Step 2 error

122240 - NPR error

122300 - Step 3 error

142300 - Step 4 error

Replace the board specified in the last line of the error
message .

SEQ 0019
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00022

00023

00024

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

SA CONTAINS 000000
REPLACE CONTROLLER PROCESSOR MODWLE

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
containg either o STEP bit or en ERROR bit defined es
follows:

Bit 15 (100000) Error bit

Bit 14 (040000) Step 4 bit

Bit 13 (020000) Step 3 bit

8it 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 »:xx:xx
CONTROLLER OID NOT CLEAR RING STRUCTURE IN HOST MEMORY DURILING
INITIALIZATION
6 WORDS WERE TO BE CLEARED STARTING AT ADDRESS 040644
FIRST SEVERAL WORDS NOT CLEARED (UP YO 6):

ADDRESS CONTENTS

0406352 000010
REPLACE CONTROLLER PROCESSOR MODULE

The controller is to clesr the ring structure (a communicetions

ares used by the controller to talk to the host) in host memory

before Step & of initislization. If the controller diagnostics

did not cleer memory and did not fleg an error, then error
00023 is displeyed. The contents of each word in memory

is set to 177777 before the test. Failure of the controller

to clesr esch word indicstes a fault in the sddress

interface to the Unibus or Q-bus.

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 WERE REQRSTED

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 step 3 data and sends the deta to the controller.
The controller must to zero end weit for the purge and
pole. If the controller never went to zero, then error
message 00024 ie displayed. The controller mey heve a bed
processor module or the UNIBUS or G-bus may be broken.

SEQ 0020
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00025 CZUDK DVC FTL ERR 00025 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
MOST 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 MOODWULE

For coch step of initializetion, epecific dets is expected
to be displayed in the SA. If the SA does not metch

the expected data, then error message 00025 ie displayed.
Replece controller processor module.

00030 CZUDK DVC FTL ERR 00030 ON UNIT 00 TST 001 SUB 000 PC: xx»xxxx
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 firmmare reports an unexpected
failure. An error code is presented in the SA.
Mere is & list of the codes end their meenings:

004400 - Controller has been inited either » bus
init or by writing into the IP.

100001 - BUS envelope/packet resd error (perity or timeout)
100002 - BUS envelope/| et write error (perity or timeout)
100003 - Controller ond RAM perity error

100004 - Controller RAM perity error

100005 - Controller ROM parity error

100006 - BUS ring read error

100007 - BUS ring write error

100010 - BUS interrupt mester failure

100011 - Most sccess timeout error

100012 - Hoet exceeded credit limit

100013 - Controller SDI hardwere fatsl error

100014 - DM XFC fatel error

100015 - Herdwere timeout of instruction loop

100016 - Invelid virtual circuit identifier

100017 - Interrupt write error on BUS

00031 CZUDK DVC FTL ERR 00031 ON UNIT 00 TST 001 SUB 000 PC: xmxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
FORMATTER IS MUNG

All DM progrems are required to communicate with the
host program; so ss to sssure the host p am that
the DM progrem is not hung up or in sn endless loop.
If the DM progrem has not done so, the host program
sssumes the DM is hung and this message appears.

SEQ 0021
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00032

00033
00034

C2uUoK DVC FTL ERR Q0032 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
MOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
MESSAGE BUFFER RECEIVED FROM FORMATTER WITH UNKNOWN REQUEST NUMBER
MESSAGE BUFFER CONTAINS:

000001 000002 000003 000004 000003 000006 000007

000008 000009 000010 000011 000012 000013 000014

000015 000016 000017 000018 000019 000020 000021

000022 000023 000024 000025 000026 000027 000028

000029 000030 000031 000032 000033 000034 000035

The DM program and the host program communicate with
esch other using packets. Each .acket must have o
request number set up by the DM progrem and interpreted
by the host program. This request number is not o
known request number. The problem mey be the BUS or
either one of the controller modules or e corrupted DM
program. bord 1 contains the DM request number, and
word 2 typically contains the drive number. The rest
of the buffer containe information specific to »a

OM request. The numbers in the example show

the order in which words are displeyed.

CZUDK OVC FTL ERR 00033 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx

RESPONSE PACKET FROM CONTROLLER DOES NOT CONTAIN EXPECTED DATA
EIT"ETE?‘TMLER RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED

COMMAND PACKET SENT RESPONSE PACKET RECEIVED
000000 000020 000000 000020
000000 000000 000000 000000
000000 000002 000000 000202
000000 014336 000000 014336
000000 034674 000000 034674
000000 000000 000000 000000
000000 000000 000000 000000
000000 051232 000000 051232
000000 000000 000000 000000
000000 000000 000000 000000
000000 000000 000000 000000
000000 000000 000000 000000

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

1) The and code was not es expected.

2) The status code showed an error occurred with the
last commend.

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

If 1 or 3 occurred, there mey have been a transmigssion
problem between the controller and the host progrem. If 2
occurred, check the error code in the MSCP epecification for
further informetion. The peckets sre displeyed 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

140 INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS

WHILE LOADING FORMATTER

After 8 OM program has been gsent to the controller, the
host program expects an interrupt within 30 seconds. The
interrupt is used to sssure the host progrem that the

DM progrem is sene. If no interrupt occurred, then
error mesnege 00036 is displayed and the DM progrem is
sssumed 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

CONTROLLER REPORTED FATAL ERROR IN SA REGISTER WHILE LOADING FORMATTER
SA CONTAINS 100004

REPLACE CONTROLLER PROCESSOR MODULE

While loading the DM progrem to the controller, the SA
became non-zero. When this occurs, it signifies theat
the controller microcode has run across & fatal error.
The displayed value is in octal. Check the error code
with the list in 00030.

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

The formetter sends & value that corresponds to
a specific question or message. If this velue does not
fit into the renge of questions, tren this error appesrs.

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 ANSWER TO DATE OR SERIAL NUMBER QUESTION

After the operator inputs the dete/serisl numsber, the
formatter will ask the host program for thema. If for
some resson the date/serial number wes unacceptable to
the formetter, this error meseage will sppesr. Retry
the program snd if this error appesrs agein, get out
of the disgnostic runtime services and back to the
XXOP+ prompt and reload the program.

SEQ 0027
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3.2.2 DUP PROGRAM ERROR MESSAGES

Error messeges returned by the formatter sre ss follows:

GET STATUS feilure

This could be ceused by a number of ressons. Examples: the
RUN/STOP switch is out, the WRITE PROTECT ewitch is in, or the
DIAGNOSTIC REQUEST bit is set by the drive.

SODI send error

An sttempt to send an SDI command failed. The signel
RECEIVER READY was not assserted.

Unsuccessful SDI commend

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

SDI receive error

This message is presented for seversl reassons. The drive timed out,

the first word from the drive wae not 8 stert frame, there was & framing

error on the SOI level O reed (ceble/receiver/trenemitter problem),

checkeum error, or the buffer size given by the formetter waen't large
for the controller. Agein, there may be »

cable/receiver/trensmitter problem.

BUS read error
This is coused by one of two problems. While trying to read en overlay
into the controller buffer memory, the formatter ceme scroses &
nonex i stent memory error. Or, there wes 8 fsilure while downline

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

Formatter initislizetion errvor

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

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

SEQ 0024
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DBN/XBN format error (drive FORMAT commend feiled)
All attempts en: etries to format a track feiled. There may have been
s timeout 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 at lesesst 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

SEEX error

After a seek commend completed successfully, the READ/WRITE READY
signal wes rever set or the ATTENTICN 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 feiling.

LBN formet error (drive FORMAT commend failed)
All attempts end retries to formet a track failed. There msy have been
s timeout of drive signals, the drive dropped the READ/URITE READY

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

FCT write error
A particuler block failed to be written into every copy of the FCT,
There is e¢ither terribly bed medie or a write logic feilure.

RCT reed error
The formetter could not read st least one good copy of e perticular
block in the RCT area.

RCT write error

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

SEQ 0025
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RCT full
There were 80 7any bad blocks on the media that the RCT ares was

filled end covid not hold eny more. There could be read/write
logic feiluie or bad cable connection.

SEQ 0026

FCT read error

The formetter could rot resd at lesst one good copy of a particuler
block in the FCT ares.

FCT downline-load error

The forwmatter was led to believe that a bad block informetion file
wes larger than it really was. There may be & BUS or controller
processor module problem.

Drive init timeout

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

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

FCT corrupted - Format Invalid

A problem was detected while using the dota in the FCT. Either
the data wes not written properly or it hes been corrupted since the
last formet. The formet on the disk is no good end the disk will not be
ussble by any DEC opersting system. Running the formetter again may
have 8 sl ight chence of succeeding. Otherwise. replace the disk or HDA.
If you do not have a spere disk or HOAR you may try to format the disk in
RECONSTRUCT mode. If the disk is not an RAS0, order a replecement disk
or HDA immediately.
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ORIVE ERROR ENCOUNTERED - STATUS RESPONSE:
STATUS (R TO L): 1AF1 0304 E100 8800 0080 2013 1000
LAST BLOCKX ACCESSED (16-8IT OCTAL): 000000 000000

The disk drive reported an error. You mey see the drive's fault
light come on. The formatter will sttempt to clear the error

in the drive end continue. This error does not meen thet

enything is necesserily wrong unless thie error is printed meny
times. If you see many of these errors, you mey wish to stop

the format end run disgnostice on the disk drive. But remesber,

if you stop the formstter the disk will not be ussble and the
disgnostics will report that the formet is bed. The drive's status
is presented in hexidecimal in the same format es the disgnostic
progrems. The lest block accessed is ¢ representstion of the

lest block header written onto the diek.

SEQ 0027

MORE THAN 12.5¢ OF TRACX IS BAD

The formetter found more than one eighth of the blocks on @
single track bad. This error does not mean thet anything s
necessarily wrong unless this error is printed meny times. If
you see meny of these errors, you may wish to etop the formet
end run disgnostics on the disk drive. But remember, if you
stop the formatter the disk will rnot be usable and the
diegnostics will report that the format is bed.

Ar. example of how the errore are presented is below:

RUNTIME 0:00:18
Non-existent unit number
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4.0 PERFORMANCE AND PROGRESS REPORTS

SEQ 0028

There is no statisticel report thet cen be printed using the
Disgnostic Runtime Services PRINT commend.

The DUP progrem issues the following messages upon normel
completion:

Formet completed
»n Revectored LBNS
Where n is the number of LBNe revectored in the user dete sres.

n Primary revectored LONS
Where n is the number of LBNe which were primery revectors.

n Secondery/tertisry revectored LBNS
Where n is the nuaber of the LBNs which were secondery or
tertisry revectors.

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

n Bed blocks in the RCT sres dus to dets errovs
Mhere n is the number of blocks in the totel RCT aree which
were bed.

n Bsd blocks in tive DBN sres due to detas errors

Where n is the number of blocks in the totsl DBN ares which
were bad.

p

Bad blocks in the XBN eres dus to dats errors

Where n is the number of blocks in the totasl XBN srea which
were bed.
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n Blocks retried on the check pess

Where n is the nuaber of b;ock- which had an error on the first
read sttempt after formatting.

FCT ueed successfully or
FCT was not ueed

O-pondint on the snewers to the software questions and the
evailability of the bad sector information (FCT), one of these

meosages 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
0 Secondery/tertisry revectored LBNS
0 Bad RBNS
O Bed blocks in the RCT sres dues to data errorse
O Bed blocks in the DBN sres dus to data errors
O Bed blocks in the XBN sres dus to dats errors
S Blocks retried on the check pess

FCT was not uesed

5.0 TEST SUMMARIES

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

There is only one test in this program - Test #1 Its only purpose is
to loed end run the format progrem in & UDASOA or KDAS0-Q.

SEQ 0029
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PROGRAM

1
25
26
27
28
29
30
31
32
33
34

002000

002011
002011

002012
002014

002051

103

.SBTTL PROGRAM

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

POINTER BGNSW, BGNSFT, BGNSETUP

HEADER CZUDK,A,0,720..,1,PRIO7

LONVE::

.ASCII

.ASCI1

.ASCII

.ASCII

.ASC1I

.BYTE

.BYTE

.BYTE
LSREV:

.ASCII
L$0EPO:

.ASCII
LSUNIT:

.WORD
L$TIML

. WORD
L$HPCP: :

. WORD
L$SPCP: :

.WORD
LSMPTP: :

. WOROD
L$SPTP: :

. WORD
LSLADP: :

.WORD
L$STA::

.m
L$CO::

. WOROD
LSDTYP:;

.WORD
LS$APT: ;

. WORD
L$DTP::

. WORD
L$PRIO::

.WORD
LSEMVI::

. WORD
L$EXPL::

.WORD
LSMREV::

.BYTE

.BYTE

—— — e .

SEQ 0030

/C/
/727
7/
707
N/
0
0
0
IR/
70/
TSPTHV
7200.
L $HARD
L$SOFT
LS
LSSH
L.SLAST
(o]
0
1
0
LSDISPATCH
PRIO?
0
0

CS$REVISION
CSEDIT
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PROGRAM

002074

002076
002100
002100
002102
002102
002104
002104
002106
002106
002110
002110
002112
002112
002114
002114
002116
002116
002120
002120

000000
000000
003502
104035
000000
021242
022200
022176
021234
000000
000000
000000

F3

LOEF::

LeSPC::

LS$DEVP: :
LSREPP: :
LSEXPA: :
LIEXPS: :

LSAUT: :
LeDUT: ;
LSLUN: :

LSOESP: :
LSLOAD: :

LSETP::
L$ICP::
L$CCP::
LS$ACP: :
LIPRT::

LSTEST::
LSDLY::

LOMIME:

-
-
-

SERERRERE.

EMT

X

2RRRRRE

0
LeDVTYP

o © o O © O

L$DESC
ESLOAD

LSINIT
LSCLEAN
L$AUTO
LS$PROT
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DISPATCH TABLE

SEQ 0032

.SBTTL DISPATCH TABLE

1
3
‘00

4 + THE DISPATCH TABLE CONTAINS THE STARTING ADORESS OF EACH TEST.

S : IT IS USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST,

6 ;- -

7

*®

v 002122 DISPATCH 1
002122 000001 . WORD
002124 LSDISPATCH: ;
002124 022264 LWMORD T1
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DEFALLT HARDWARE P TABLE

OVE®NO N BN -

002126
002126 000002
002130
002130

12 002130 172150
13 002132 000000
14 002134

002134

-

.SBTTL DEFAULT HARDWARE P-TABLE

®e we e W Wwe @

*e

THE DEFAULT HARDWARE P-TABLE CONTAINS DEFAULT VALUES OF
THE TEST-DEVICE PARAMETERS. THE STRUCTURE OF THIS TABLE
IS IDENTICAL TO THE STRUCTURE OF THE HARDWARE P-TABLES,
AND IS USED AS A "TEMPLATE” FOR BUILDING THE P-TABLES.

BGNW  DFPTBL

Lérd:
OFPTBL : :
.MORD 172150 ; UNIBUS ADDRESS
émuoao 0. ;s LOGICAL DRIYE WMBER

L10000:

. WORD

SEQ 0033

L10000-L /2
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- GOF TWARE P-TABLE

COBNONBUIN»-

002134
002134
002136
002136

202136
002140
002140

002140

000001

000007

.SBTTL SOFTWARE P-TABLE

je

13

1 THE SOFTWARE TABLE CONTAINS VARIOUS DATA USED BY THE

: PROGRAM AS OPERATIONAL PARAMETERS.

THESE PARAMETERS ARE

i SET UP AT ASSEMBLY TIME AND MAY BE \ARIED BY THE OPERATOR

i AT RUN TIME.
3»—

BGNSW

ENDSH

ENDMOO

SFPTBL

L$SHW: :

SFPTBL::

1OFFSEY USE
s 0. YES/NO ANSWERS

L10001:

. WORD

SEQ 0034

L10001 -L#SUW/2
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GLOBAL EQUATES SECTION

1

1
2
3
4
S
6
7
8
9
0

002140

002140

000040
000037
000036
000035
000034

000340
000300
000240
000200

.SBTTL GLOBAL EQUATES SECTION

e

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

H
; BIT DIFINITIONS

i

B8IT15e=
BITi4es
8IT713ee
B8IT12=-
BIT1l==
BIT10==
8IT09==
8IT08=»
BITO7=e
8IT06=~
BIT0S=»
BITOA=~
BITO3~~
B8IT02=~
BIT01s»
B8IT00==

3

BiT9==
B8IT8==
BIT7=e
BIT6=»
BITSes
BIT4==
BIV3==
B1I72s»
BIT1==
BITO=»

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

START COMMAND WAS ISSUED
RESTART COMMAND WAS ISSUED
CONTINUE COMMAND WAS ISSUED

A NEW PASS HAS BEEN STARTED

A POMER-FAIL/POMER-UP OCCURRED

]

EF .START ==

EF .RESTART ==
EF .CONTINUE ==
EF .NEW==

EF .PUR==

BGNMOD

EQUALS

100000
40000
20000
10000
4000
2000
1000
400
200
100
40
20

10

4

2

1

8IT09
8IT08
81707
81106
BITOS
BITO4
BIT03
BITO2
81701
81700

32.
31,
30.
29.
28,

J3

5
3 PRIORITY LEVEL DEFINITIONS

]

PRIO7=
PRIO0G==
PRIOS==
PRIOA=»

340
300
240
200

- W9 me W¢ B

SEQ 0035
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GLOBAL EQUATES SECTION

11
12

000140
000100
000040

000015

PRIO3+»=- 140
PRIO2=+ 100
PRIO1»= 40
PRIOO== O

;

tOPERATOR FLAG BITS
]

EVL== 4
LOT== 10
ADR == 20
I0U== 40
ISRe= 100
UAM== 200
B80E== 400
PNT== 1000
PR]I=e 2000
IXE== 4000
18E=- 10000
IER== 20000
LOE== 40000
HOE== 100000
CR= 15

I<3

SEQ 0036

;VALUE TO PASS TO PRINT MACRO TO END LINE
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SEQ 0037
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GLOBAL EQUATES SECTION

OB~ NE N

tMACRO DEFINITIONS FOR GLOBAL EQUATES

'
'
H
;
:
$
H
H

L
i

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. MAME IS THE NAME OF THE SYMBOL BEING EQUATED 1O

THE INDEX. THE INDEX ALMWAYS STARTS AT ZERO. BYTES SPECIFIES THE SIZE OF THE VALLT 7O B¢
STORED AT THAT INDEX IN BYTES. THE SIZE ARGUMENT TO THE END STATEMENT IS OPTIONAL, IT

18E EQUATED TO TME 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 TABLE
TINDEX=0

. ENOM

.MACRO ITEM NAME BYTES
NAME = TINDEX
TINDEX=TINDEX+BYTES

. END#™

.MACRO END SIZE
.IJF NB SIZE
SIZE=TINDEX
.ENDC

. ENDM
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GLOBAL EQUATES SECTION

‘NNNBP‘FF‘F‘HHF‘HP‘H
WOV IOUVNBWNNOOBR IOV WNG

SLESRAREBTELHALULLEBRNRY

004000
010000
020000

100000
001000

000100
000040

003777

002000
001000
000400

000177

003400
034000

100000

000400
004000

000007
000070

000200
003400

000001

M3

;UDA BIT DEFINITIONS
tUUASA REGISTER UNIVERSAL READ BITS

SA.S1= 004000
SA.S2= 010000
SA.S3= 020000
SA.S54= 040000
SA.ERR= 100000
SA.QB- 1000
SA.MP= 100
SA.SMe 40

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

SA.Nv= 002000
SA.A2= 001000
SA.GI= 000400
H 000377

;UDASA 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.CrE= 000070
: 000100
SA.STE= 000200
SA.CTP= 003400

;UDASA REGISTER STEP TWO WRITE BITS

SA.PRG= 000001
: 177776

SEG 0038

1STEP 1 STATUS BIY
1STEP 2 STATUS BITY
;STEP 3 STATUS BI7
1STEP 4 STATYUS BI7
1ERROR IMDICATOR
;0B BIT MASK

1MP B8IT MASK

1SA BIT MASK

1ERROR COOE

;NON SETTABLE INTERRUPT VECTOR
122 BIT ADDRESS BUS

s ENHANCED DIAGNOSTICS

1ALL BITS RESERVED

s INTERRUPT VECTOR (DIVIDED 8Y 4)

s INTERRUPT ENABLE DURING INITIALIZATION
JESSAGE RING LENGTH

;COMMAND RING LENGTH

1WRAP BIT

;STEP - MUST ALWAYS BE WRITTEN A ONE

:L.SB OF MESSAGE RING LENGTH
;LS8 OF COMMAND RING LENGTH

iMESSAGE RING LENGTH ECHO
1COMMAND RING LENGTH ECHO
1 RESERVED

1 STEP ECHO

1CONTROLLER TYPE

;ENABLE VAX UNIBUS ADAPTER PURGE INTERRUPTY

;LOW ORDER MESSAGE RING BYTE ADORESS
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GLOBAL EQUATES SECTION

= gt ot s
R OVE TN EWLN-

000177
000200
000400

10C000

000017
003760

000001
000002
000374

000002

000010
002020

;UDASA REGISTER STEP THREE READ BITS

SA.VCE= 000177
SA.INE= 000200
SA.NVE= 000400
: 003000

;UDASA REGISTER STEP THREE WRITE BITS

: or7777
SA.TST= 100000

;UDASA REGISTER STEP FOUR READ BITS

SA.MCV= 000017
SA.CNT= 003760

;UDASA REGISTER STEP FOUR WRITE BITS

SA.GO= 000001
SA.LFC= 000002
SA.BST= 000374

;INIT ROUTINE FLAGS

ICONT == BIT1
IREST == BIT2
ISTRT == BIT3
ISTRTH == BIT4

; INTERRUPT VECTOR ECHO

t INTERRUPT ENABLE ECHO
;VECTOR NOT PROGRAMMABLE
;RESERVED

;HIGH ORDER MESSAGE RING BYTE ADDRESS
1PURGE POLE TEST UNABLE

+UDA MICROCODE VERSION
;CONTROLLER MODEL

;GO BIT TO START UDA FIRMWARE
;LAST FAILURE CODE REQUEST
1BURSY LEVEL

;CONTINUE EVENT FLAG

;RESTART FLAG

:START FLAG

:START FLAG HOLD FOR DMRQ4 ROUTINE

SEQ 0039




GLOBAL EQUATES SECTION

LKLY N R R URN NN e EGRECvavonswn~

100000
040000

1777717
001000

B4
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; COMMAND /MESSAGE DESCRIPTOR BIT DEF INITIONS

RG . OWN* 100000
RG.FLG= 040000

1SET WHEN UDA OWNS RING

1tFLAG B17

+OFFSETS INTO MOST COMMUNICATIONS AREA WITH ONE DESCRIPTOR TO EACH RING

;AND TWO PACKET AND BUFFER AREAS.

MC.ISZ- 4.
HC.RSZ- 4,
HC.ESZ- A,
HC.PSZ- 48.
HC.8SZ- 164.

HC.INT» O.

HC.MSG= HC.INT.HC.ISZ
HC.MCT+ HC.MSG.2.
HC.CMD= MHC.MSG+HC.RSZ
HC.CCT= HC.CMD2.
MC.MEVe HC.CMD+MC.RSZ
HC .MPK= HC.MEV.HC.ESZ
HC.CEVe MC.MPK.MC.PS2
HC.CPK= MC.CEV.MC.ESZ
MC.BF 1= MC.CPK+HC.PSZ
HC.BF2= HC.BF1.HC.8S2

HC.SIZ= MC.BF2.HC.B8SZ
1 VIRTUAL CIRCUIT IDENTIFIERS

MSCP- 0
LOG= 1
DIAGs -1
OuP - 1000

1SIZE OF INTERRUPT INDICATOR WORODS
1SIZE OF RING IN BYTES

1SIZE OF ENVELOPE WORDS BEFORE PACKET
1SIZE OF COMMAND AND MESSAGE PACKETS
1SIZE OF BUFFER

tINTERRUPT INDICATOR WORDS START
tMESSAGE RING STARY
sMESSAGE RING CONTROL WORD
1COMMAND RING START
1COMMAND RING CONTROL WORODS
1 MESSAGE ENVELOPE STARY
1MESSAGE PACKET START
sCOMMAND ENVELOPE START
scumo PACKET START
iFIRST BUFFER

1SECOND BUFFER

1 TOTAL SIZE OF HOST COMM AREA

sMSCP CIRCUIT

;LOG CIRCUIT

sDIAGNOSTIC CIRCUIT

;OTAGNOSTIC AND UTILITIES PROTOCOL

SEQ 0040
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GLOBAL EQUATES SECTION

V-1 Y- VTR N7 1 V]

.l..-...Q.......'“"-...l“.l.'...l.i.l..-“--“..ﬂ."'.'.v.-

HC . INT

C4

Oct-84 10:07 Page 35

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

T T T -

.
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» s@mrm &

4 BrTEs

4 BVTES

4 BYTES

Se BVYTES

S2 BYTES

82 BYTES

82 BYTES

SEQ 004)
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FLOBAL EQUATES SECTION

SEQ 0042

1 1COMMAND PACKET OPCODES

P

3 000001 OP.ABQ- 1 +ABORT COMMAND

4 000020 OP.ACC 20 sACCESS COMMAND

) 000010 oP.AVL 10 sAVAILABLE COMMAND

6 000021 oP.CCD= 21 ;COMPARE CONTROLLER DATA COMMAND

7 000040 oP.CP= 40 1COMPARE MOST DATA COMAND

8 000022 OP.ERS 22 1ERASE COMMAND

9 000023 oP.FLYU» 238 1tFLUSH COMMAND

10 000002 oP.GCS» 4 1GFT COMMAND STATUS COMMAND

11 000003 oP.GUS- 3 ;GET UNIT STATUS COMMAND

12 000011 oP.ON- 11 sONLINE COMVAND

13 000041 OP.RO~ 41 JREAD COMMWND

14 000024 OP.RPLs 24 1REPLACE

15 000004 oP.SCC- 4 1SET CONTROLLER CHARACTERISTICS COMMAND
16 000012 oP.SUC= 12 1SET UNIT OHARACTERISTICS COMMAND

17 000042 OP.WR= 42 ;WRITE COMMAND

18 000030 oP.MRD- 30 sMAINTENANCE READ COMMAND
19 000031 OP.MR= 31 1MAINTENANCE WMRITE COrMMAND
20 000200 OP .END= 200 1END PACKET FLAG
21 000007 OP.SEX= 7 1SERIOUS EXCEPTION EMD PACKET
22 000100 OP.AVA= 100 tAVAILABLE ATTENTION MESSAGE
23 000101 oP.OUP= 101 ;tDUPLICATE UNIT NUMBER ATTENTION MESSAGE
24 000102 oP.SHC= 102 ;1 SHADOW COPY COMPLETE ATTENION MESSAGE
g‘? 000103 oP.ALC= 103 sRESET COMMAND LIMIT ATTENTION MESSAGE
27 000001 oP.GDS- 1 sOUP GET DUST STATUS
28 000001 oP.GSS- 1 1OUP GET DUST STATYS
29 000002 oP .ESP- 4 ;OUP EXECUTE SUPPLIED PROGRAM
30 000003 oP.ELP 3 1DUP EXECUTE LOCAL PROGRAM
31 000004 oP.SSD- 4 ;OUP SEND STUD DATA
gg 000005 OP .RSD- S tOUP RECEIVE STUD DATA
34 :NOTE: END PACKET OPCODES (ALSO CALLED ENDCODES) ARE FORMED BY ADDING THE END
35 {PACKET FLAG TO THE COMMAND UPCODE. FOE EXAMPLE, A READ COMMAND'S END PACKEY
36 ;CONTAIMNS THE VALUE OP.RD+OP.END IN ITS OPCODE FIELD. THE INVALID COMMAND END
37 ;PACKEY CONTAINS JUST THE END PACKET FLAG (I.E., OP.END) IN ITS OPCODE FIELD.
38 s THE SERIOUS EXCEPTION END PACKET CONTAINS THE SUM OF THE END PACKET FLAG
39 ;PLUS THE SERTIOUS EXCEPTION OPCODE SMOMN ABOVE (I.E., OP.SEX.OP.END) IN ITS
:(1) ;OPCODE FIELD.

3

42 ;COMMAND OPCODE BITS 3 THROUGH S INDICATE THE COMMAND CLASS, WHICH IS ENCODED
43 sAS FOLLOWS:
44 s 000 IMMEDIATE COMMANDS
45 : 001 SEQUENTIAL COMMANDS
46 i 010 NON-SEQUENTIAL COMMANDS THAT DO NOT INCLUDE A BUFFER DESCRIPTOR
47 3 100 NON-SEQUENTIAL COMMANDS THAT DO INCLUDE A BUFFER DESCRIPTOR
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GLOBAL EQUATES SECTION

V. ¥, Y. RT N NT 1.VY

10

000100
000020

000200
000100
000040
000020
000002
000001

1COMMAND MODIFIERS

H L]
MD.CHP-
EXP=
MD.ERR=
MD . SCH=
MD.SCL-

3

24u2hean

5534488

333333333333

5

333
i8¢

1END PACKET FLAGS

;:CONTROLLER FLAGS

CF .ATN-
CF .nSCe
CF.OTH=
CF . THS=
CF .SHD~-
CF.576-

020000
040000
100000
010000
004000
002000
000100
000400
000200
000100
000400
000020

000010
000001

000200
000100
000040
000020
000002
000001

E4

SEQ 0043

1CLEAR SERIOUS EXCEPTION

1 COMPARE

1EXPRESS REQUEST

sFORCE ERROR

1SUPPRESS CACHING (MWIGH SPEED)
1SUPPRESS CACHING (LOW SPEED)
1 SUPPRESS ERROR CORRECTION

1 SUPPRESS ERROR RECOVERY

1 SUPPRESS SHADOWING

tWRXTE -BACK (NON-VOLATILE)
sWRITE BACK (VOLATILE)

sWRITE SHADOW SET ONE UNIT AT A TIME
1 SPIN-DOMN

sFLUSH ENTIRE UNIT

tVOLATILE ONLY

tNEXT UNIT

sALLOM SELF DESTRUCTION

;1 IGNORE MEDIA FORMAT ERROR
$1SET WRITE PROTECY

sCLEAR WRITE-BACK DATA LOST
1PRIMARY REPLACEMENT BLOCK

:8AD BLOCK REPORTED
1BAD BLOCK UNREPORTED
1ERROR LOG GENERATED
;s SERIOUS EXCEPTION

1ENABLE ATTENTION MESSAGES

;ENABLE MISCELLANEOUS ERROR LOG MESSAGES
:ENABLE OTHER HOST'S ERROR LOG MESSAGES
tENABLE THIS HOST'S ERROR LOG MESSAGES

s SHADOWING
1576 BYTE SECTORS
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SEQ 0044
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GLOBAL EQUATES SECTION

VRGN NN

000010
000012
000014

000034

000014
000016
000020
000022
000024

000034
000040

000024
000034

{UNIT FLAGS

.CMR=
.CMi=
.RPLe
. INA=
. SCH=
qu .
. WBN=
. WPHe
.WPSe
576~

e

000001
000002
100000
040000
004000
002000
000100
020000
001000
000004

1COMPARE READS

;COMPARE WRITES

1HOST INITIATED BAD BLOCK REFLACEMENT
1 INACTIVE SHADOW SET UNIT

1SUPPRESS CACHING (MIGH SPEED)

1 SUPPRESS CACHING (LOW SPEED)

sWRITE -BACK (NON-VOLATILE)

sWRITE PROTECT (HARDMWARE )

1WMRITE PROTECT (SOFTWARE OR VOLUME )
1576 BYTE SECTORS

1COMMAND PACKET OFFSETS

e ®» & B
M4 8
) "s

VUVOVOVVVD-

TL

.‘..
o
-
]
[ ]

.
[ ]

Ve P'ﬁ:‘?“u
Jéhos

YvvVO-
<3393
38353

20
§8
-
O
]

i
P.OMDTY=
P.OVRL=

GENERIC COMMAND PACKET OFFSETS:
1COMMAND REFERENCE NUMBER
sUNIT NUMBER
s OPCODE
1 MODIF IERS
18YTE COUNT
sBUFFER DESCRIPTOR
sUNIBUS ADDRESS OF BUFFER DESCRIPTOR
sLOGICAL BLOCK NUMBER

ABORT AND GET COMMAND STATUS COMMAND PACKET OFFSETS:
;OUTSTANDING REFERENCE NUMBER

ONLINE AND SET UNIT CHARACTERISTICS COMMAND PACKET OFFSETS:
sUNIT FLAGS
:HOST IDENTIFIER / RESERVED

)
REPLACE COMMAND PACKEY OFFSETS:
tREPLACEMENT BLOCX NUMBER

SET CONTROLLER CHARACTERISTICS COMMAND PACKET OFFSETS:
1MSCP VERSION
sCONTROLLER FLAGS
tHOST TIMEOQUT
JUSE FRACTION
1QUAD-WORD TIME AND DATE

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

EXECUTE SUPPLIED PROGRAM COMMAND PACKET QFFSETS:
;DOMDT TERMINAL ADDRESS (MAINT WRITE ONLY)
1BUFFER DESCRIPTOR FOR OPERLAYS
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GLOBAL EQUATES SECTION

OO IO NEWNr

000010
000011
000012
000014
000034

000014
000020

000014
000016

000014
000016

000024
000034

000042

000014
000016
000020
000022
000024

000014
000017
000020
000024

1END PACKET OFFSETS
GENERIC END PACKET OFFSETS:

i

P.CRF» O, 1COMMAND REFERENCE NUMBER
P.UNIT» 4, tUNIT NUMBER

P.0PCO- 8. sOPCODE (ALSO CALLED ENDCOOE )
P.FLGS* 9, 1END PACKET FLAGS

P.STS= 10. s STATUS

P.BCNT= 12. 1BYTE COUNT

P.FBBK= 28. 1FIRST BAD B8LOCK

i GET COMMAND STATUS END PACKET OFFSETS:

P.OTRF= 12. ;sOUTSTANDING REFERENCE NUMBER
P.CMST= 16. ;COMMAND STATUS

i GET UNIT STATUS END PACKET OFFSETS:

P.MLUN= 12. sMATI-UNIT CODE

P.UNFL= 14, tUNIT FLAGS

P.HSTI= 16. tHOST IDENTIFIER

P.UNTI= 20. sUNIT TOENTIFIER

P.MEDI= 28. ;MEDIA TYPE IDENTIFIER
P.SHUNs 32, s SHADOW UNIT

P.SHST» 34. 1 SHADOW STATUS

P.TRCK= 36. 1 TRACK SIZE

P.GRP= 38. 1GROUP SIZE

P.CYL= 40. 1CYLINDER SIZE

P.ACTS» 44, +RCY TABLE SIZE

P.RBNS* 46. tRONS /7 TRACK

P.RCTC- 47, sRCT COPIES

ONLINE AND SET UNIT CHARACTERISTICS END PACKET AND AVAILABLE
ATTENTION MESSAGE OFFSETS:

tMULTI-UNIT CODE

$UNIT FLAGS

A
'

:

VOVOOVUVVIOVO- -

HSTI= 16. ;HOST IDENTIFIER
JUNTI= 20, 1UNIT IDENTIFIER

I= 28. tMEDIA TYPE IDENTIFIER
.SHUN= 32, 1 SHADOW UNIT
.SHST= 34, 1 SHADOM STATUS
LUNCLe 36. tUNIT COMMAND LIMIT
LUNSZ= 40. tUNIT SIZE

%
5

tVOLUME SERIAL NUMBER
SET CONTROLLER CHARACTERISTICS END PACKET OFFSETS:

]

P.VRSN= 12. +MSCP VERSION

P.ONTF= 14, ; CONTROLLER FLAGS
P.CTMO- 16. ;CONTROLLER TIMEOUT
P.CNCL~- 18. sCONTROLLER COMMAND LIMIT
P.CONTI= 20. 1 CONTROLLER ID

} GET DUST STATUS END PACKET OFFSETS:

P.DEXT= 12. 1OUST PROGRAM EXTENSION
P.DFLG= 15. 1STATUS FLAGS

P.OPI= 16. 1PROGRESS INDICATOR
P.DT0= 20. 1 TIMEOUT VALUE

SEQ 0045
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GLOBAL EQUATES SECTION

Vele RV OBV R NV NV E )

000037
000040
000000
000001
000002
000003
000004
000005
000006
000007
000010
000011
000012
000013
000037

1 STATUS

ST .MSKe
ST.5UB»
ST.SUC=
ST.CMD-
ST.ABO-
ST.OFL~=
ST.AVL=
ST.MFE-
ST.WPR=
ST.CrP.
SY.DOAT-
ST.HST-
ST.ONTe
ST.DRv=
ST.0IA-

H4

AND EVENT CODE OEFINITIONS

37
40

~ONB WO

10
11
12
13
37

:GET DUST STATUS FLAGS

OF .ACT=
OF .NES»

DF .LCL=
OF . GA=

010
004

002
001

:OUP MESSAGE TYPES

OU.QUE
OU.DFL
DU, INF
DU, TER
DU.FTL
w»m

OU.TYP»

10000
20000
30000
40000
50000
60000

170000

;OM PROGRAM MEADER DEFINITIONS

OMTRLN
DMOVRL
OMTMO»
DMMAIN-
DMFRST»

0

4

21
40
1000

SEQ 0046

1STATUS /7 EVENT CODE MASK
1SUB-CODE MALTIPLIER

1 SUCCESS

1 INVALID COMMAND

s COMMAND ABORTED
$UNIT-OFFLINE
sUNIT-AVAILABLE

1MEDIA FORMAT ERROR
tWRITE PROVECTED

1COMPARE ERROR

1DATA ERROR

1HOST BUFFER ACCESS ERROR
st CONTROLLER ERROR

;DRIVE ERROR

sMESSAGE FROM AN INTERNAL OIAGNOSTIC

1SET IF THIS DUST CURRENTLY ACTIVE

1SET IF THIS DUST WILL NOT ACCEPT THE EXECUTE
1 SUPPLIED PROGRAM COMMAND

;SET IF THIS DUST MAS A LOCAL LOAD MEDIA FOR LOADING
1DIAGNOSTICS AND OTHER UTILITIES

1SET IF ANY PROGRAM EXECUTION UNDER THIS DUST
;0ISABLES THE OPERATION OF ALL OTHER SERVERS IN THE
1SAME SYSTEM AS THE DUST

sQUESTION
sDEFAULT QUESTION
s INFORMATION

: TERMINATOR
1FATAL ERROR

1 SPECIAL

sMESSAGE TYPE FIELD

1OFFSET TO SIZE OF PROGRAM NEEDING DOWNLINE LOAD
1OFFSET TGO SIZE OF OVERLAY

1 TIMEQUT VALUE IN SECONDS (ONE BYTE)

tOFFSET TO FIRST WORD OF MAIN PROGRAM

;ADDRESS IN DM FILE CONTAINING FIRST BYTE OF HcADER
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GLOBAL EQUATES SECTION

-2 RV MV R NV L VT o

002140

002140
002140

002140

002140
002140
002140

002140
002140
002140
002140
002140
002140
002140
002140
002140
002140
002140
002140
002140
002140

002140

000077
100000

000777
007000

000002
000010

000040
000100

000200

1CONTROLLER TABLE DEFINITIONS

i

{ONE TABLE WILL BE SET UP BY INITIALIZE SECTION FOR EACH UDR SELECTED
(FOR TESTING. TABLES ARE CONTIGUOUS. THE END OF THE TABLES IS
{HARKED BY A WORD OF Z2EROS.

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

TABLE

ITEM C.UADR

ITEM C.UNIT
CT.UNT.
CT.AVL=

ITEM C.VEC
CT.VEC-
CT.BRL=

ITEM C.JSR

ITEM C.JAD

ITEM C.FLG
CT.RN=
CT.CMD-
CT.MSG-

CT.REQ-
CT.STA-
CT.TMi
Cr.TM2-

ITEN C.PRI
ITEM C.REF

END C.SIZE

2

000077
B8IT15

000777
007000

8IT1
8Iv72
BIT3

8174

8ITS5
B8ITé6

@
L]
-4
-~

e RNRRDDDDDN

tSTART A TABLE DEFINITION
1UNIBUS ADDRESS OF UDAIP REGISTER

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

; VECTOR ADDRESS

; BR LEVEL

s INTERRUPT SERVICE ROUTINE FOR CONTROL.ER
‘FL‘:SSS TWO WORDS LOADED WITH [JSR RO,UDASRV)
;

;OM PROGRAM RUNNING

;COMMAND ISSUED, WAITING FOR RESPONSE

MESSAGE RESPONSE RECEIVED

sWHENEVER THIS BIT IS SET, CT.CMD 1S CLEARED
1BUFFER MAS BEEN GIVEN TO UDA FOR REQUEST

1SET WHENEVER READ STUD DATA COMMAND

tGIVEN TO UDA

;1GET DUST STATUS COMMAND HAS BEEN SENTY

;ONE TIMEOUT PERIOD HAS EXPIRED BETWEEN SEND OR
;RECEIVE DATA RESPONSE

;SECOND TIMEOUT HAS EXPIRED

sRING BUFFER ADDRESS

tPOINTER TO DRIVE TABLES

i+ IF ZERQ. NO DRT 'E TABLE EXISTS

1 TIMEOUT COUNTER

i (TWO WORDS)

;0UP PROGRAM TIMEOUT VALUE IN SECONDS
;OUP PROGRAM PROGRESS INDICATOR
1COMMAND REFERENCE NUMBER

;SIZE OF CONTROLLER TABLE IN BYTES
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GLOBAL EQUATES SECTION

-
OWEd~IOWVNE M-

11
12
13

15

002140
002140
002140
002140
002140

000077
100000

{ORIVE TABLE DEFINITIONS

i

1ONE DRIVE TABLE WILL BE SET UP BY THE INITIALIZE SECTION FOR EACH
;ORIVE SELECTED FOR TESTING, EACH TABLE IS POINTED TJ BY A

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

TABLE 1START A TABLE DEFINITION
ITEM D.DRV 4 sORIVE NUMBER
ITEM D.UNIT 4
DT.UNT= 000077 t LOGICAL UNIT NUMBER OF DRIVE
DT.AVL= BIT15 3 SET WHEN NOT AVAILABLE FOR TESTING
ITEM D.SERN 22. 10ISK SERIAL NUMBER
END D.SIZE :SIZE OF DRIVE TABLE IN BYTES

SEQ 0048
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GLOBAL cQUATES SECTION

SEQ 0049

jUSEFUL INSTRUCTION DEFINITIONS

1

2

3 .MACRO NSS?RG'ADR tLOGICAL AND INSTRUCTIQ

S BIC #tC<ARG>,ADR
6 .NLISTY

7 .ENDM

8

9 .MACRO OR ARG,ADR iLOGICAL OR INSTRUCTION

10 LIST

11 BIS OARG,AIR
12 NLIST

13 ENDM

14

15 .MACRO PUSH ARG ;PUSH INSTRUCTION

16 JIRP X, <ARG>

17 LIST

18 MOV X, -(SP)
19 NLIST
20 .ENDM
52 o
23 .MACRO POP ARG ;POP INSTRUCTION
24 JIRP X, <ARG>
a5 LIST
26 MOV (SPJ}..X
27 LNLIST
28 .ENDM
g . ENDM

31 .MACRO .BR ADR ;A BRANCH T0O THE NEXT LOCATION

3e JIF P2

33 .IF NE . -ADR

34 .ERROR ;ILLEGAL .BR TO ADR

35 .ENDC

36 .ENDC

g; .ENDM

39 LMACRO ASSIME FIRST CONDITION SECOND
:(1) .g_FCCIDITIm <FIRST> -<SECOND>

42 LERROR ;BAD ASSUME OF <FIRST> CONDITION <SECOND>

43 LENDC

44 . ENDM
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GLOBAL EQUATES SECTION

V.2, N AN WV L VA

iPRINT CHARACTER
:  ARGUMENT MUST BE SOURCE STATEKENT TO MOVE CHARACTER TO PRINT (MOV ARG,RO)

- we

.ENDM

;PROCESSING MACRO FOR NEXT SET OF FORMATTED MESSAGE MACROS

.MACRO PNT... RTN,ADR,ARG1,ARG2,ARG3, ARG4 , ARGS , ARGE , ARG7 , ARGS

. ENDM

EX: *"PRINT R1" WILL PRINT THE CHARACTER IN R1
SPECIAL CASE: “PRINT #CR” WILL PRINT END OF LINE SEQUENCE
;  THME PRINTING IS ODONE AT THE MODE OF THE LAST PRINT LINE CALL

IE., PNTX, PNTB, PNTX, PNTS

.MACRO PRINT ARG1
.IF DIF <ARG)-,RO

.ENOC
AIST

LNLIST

PNT.CT=0

IRP AA, <ARGS,ARG7,ARG6 , ARGS , ARGA , ARG3 , ARG2 . ARG 1 >

. ENDM
LIST

NLIST

LIST
.NLISY

IF NB, <AA>

.ENDC

LIST

NLIST
PNT CT=PNT CT.2

MOVE AXG1.RO

CALL CPNT

mv Mo‘(?)

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

SEQG 0050
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GLOBAL EQUATES SECTION

WO NN E WA

+PRINT FORMATTED MESSAGE MACROS

; USE THESE MACROS TO PRINT A FORMATTED MESSAGE

; FIRST ARGUMENT MUST BE ADDRESS OF FIRSY CHARACTER OF MESSAGE STRING
i TO BE PUT INTO WORD (.WORD ARG)

;i UP TO 8 SOURCE STATEMENTS MAY FOLLOMW TO SPECIFY PARAMETERS TO BE

; USED B8Y THE FORMAT

.MACRO PNTF ADR ARG1,ARG2,ARG3,ARGA,ARGS ,ARGS, ARG7, ARGS
ErOM PNT... LPNTF ADR ARG1,ARG2,ARG3S,ARGA , ARGS , ARGE , ARG7 . ARGS

.MACRO PNTB ADR ARG1,ARG2,ARG3,ARGA , AGS, ARG , ARG7 , ARGS
PNT... LPNTB ADR ARG1,ARG2,ARG3I,ARGA , ARGS , ARGE , ARG7 , ARGS

. ENDM
.MACRO PNTX ADR ARG1,ARG2,ARG3,ARGA , ARG5S, ARGE, ARG7 , ARGS
— PNT... LPNTX ADR ARG1.ARG2,ARG3,ARGA ,ARGS,ARG6 . ARG7 , ARGS

.MACRO PNTS ADR ARG1,ARG2,ARG3,ARGA , ARG5S , ARG6 , ARG7 , ARGS
PNT... LPNTS ADR ARG1,ARG2,ARG3,ARGA ,ARGS, ARG , ARG7 , ARGS

.MACRO PNT ADR ARG1,ARG2,ARG3, ARGA , ARGS, ARGE , ARG7 , ARGS
ENOM PNT... LPNT ADR ARG1.ARG2,ARG3,ARGA ,ARGS, ARGE , ARG7 . ARGS

SEQ 0051
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GLOBAL DATA SECTION

1 .SBTTL GLOBAL DATA SECTION

2

3 PR

4 ; THE GLOBAL DATA SECTION CONTAINS DATA THAT ARt USED

5 ;: IN MORE THAN ONE TEST.

-] i--

7

8 002140 FFREE:: .BLKW 1 ;FIRST FREE WORD IN MEMORY

9 002142 FSIZE:: .BLKW 1 1SIZE OF FREE MEMORY IN WORDS

10 002144 FMEM: BLKW 1 1COPY OF FFREE AT END OF INIT SECTION

11 002145 FMEMS: .BLKW 1 ;COPY OF FSIZE AT END OF INIT SECTION

12 002150 CTABS:: .BLKW 1 1START OF CONTROLLER TABLE STORAGE

13 002152 CTRLRS: .BLKMW 1 +COUNT OF UDA CONTROLLERS IN PYABLESC

1; 002154 TSTTAB: '%&IRN’HT ;POINTER TO FIRST CONTROLLER TABLE UNDER TEST
1 .

16 002156 0000006 OMPROG: .WORD RAFMT tSTART ADDRESS OF DM PROGRAM

17 002160 URUN: BLKW 1 tNUMBER OF UNITS TO RUN AT ONE TIME

18 002162 URNING: .BLKW 1 iNUMBER OF UNITS STILL RUNNING

19 002164 UCNT; LBLKNW 1 ;COUNTER OF UNITS UNDER TESTY
20 002166 000000 FILOPN: .WORD O ; FILE OPEN
21 002170 UFREEZ: .BLKW 1 ;FREEZE ON UNIT WHEN NOT ZERO
22 00e172 NXMAD: .BLKW 1 ;SET TO ALL ONES BY NON-EXISTANT ADORESS
23 002174 000000 FDATA: .WORD O
24 002176 FCTBUF: .BLKB 512. ;STORAGE FOR FCT BLOCK
25 003176 FCTNUM: .BLKW 1 iFCT BLOCK NUMBER
g? 003200 MODE : .BLKW 1 ;MODE WORD, SAME BIT DEFS AS SO.8IT
gg ;INIT ROUTINE DATA

30 003202 DTABS:: .BLKW 1 +START OF DRIVE TABLE STORAGE

;é 003204 IFLAGS:: .BLKW 1 ;FLAGS FROM INIT COOE

gz ;CLOCK CONTROL

35 003206 000000 KW.CSR: .WORD O ;CSR OF CLOCK

36 003210 KW.BRL: .BLKW 1 ;18R LEVEL

37 003212 KW.VEC: .BLKW 1 :VECTOR

38 003214 KW.HZ: .BLKW 1 sHERTZ (50. OR 60.)
23 003216 KW.EL: .BLKW 2 ;ELAPSED TIME
41 003222 016270 PTYPE: .WORD PF ;PRINT TYPE
42 003224 000 000 ERRCHR: .BYTE 0.0 ;FIRST BYTE LOADED WITH QUTPUT CHARACTER
43 003226 000000 NULL: .WORD O {USED TO PRINT A NULL CHARACTER

44 003230 FNAME: .BLKB 10.
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GLOBAL DATA SECTION

OO SO ND N

2EZELRRRUBZEUINARVER

003242
003270
003301
003304
003306
003320
203345
003330
003333
003336
003361
003364
003367
003372
003375
003400
003403
003406
003411
003412
003413
003414
003415
003416
003417
003420
003421
003422
003423
003424
003425
003430

003434
003436
003440
003442
003444
003446
003450
003452

061
000000
061

104
116

055

071

112

064
103
126
124
120
107
114
116
131
122
122
102
116

TEMP:
DATEI:

DATEO:

BLKB 22.
JASCIZNL-UAN-TON

tUSED TO GET ANSWER FROM GMANID CALL
10EFALT DATE

.OLKB 3
. WOROD 0 1OATE STRING IN FORMATTER FORMAT

s(FIRST WORD ZERO SAYS NO DATE MERE YET)

oLxe 1
MIGMEST: . QSCIZ\10446744073709551615\ sHIGHEST DISK SERIAL NUMBER

MONTMS :

DAYS:

YEARLY:
YEAR20:

IPADRS :

.ASCII\DEC\

" ASCII\NOV\
LASCIINOCT\
.ASCII\SEP\
LASCII\AUG
LASCITINJUAN
JASCII\JUN\
JASCII\MAYN
ASCII\APR\
JASCII\MARN
.ASCII\FEB\
LASCII\JAN\
.BYTE 31.

.BYTE 29.

Ll 'YTE 31 L ]

.BYTE 30.

.BYTE 31i.
.BYTE 30.
.BYTE 31.
.BYTE 31.
.BYTE 30.
[ ] .YTE 31 -
BYTE 30.
.BYTE 31.
LASCIZNIN
LASCIZ\20\

000000 QCO

1NAME OF MONTHS

tNUMBER OF DAYS IN EACH MONTH

SEQ 0053
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GLOBAL TEXT SECTION

-
(o XV-X. INE. V¥ ¥7 1. V1

[
[

12 003454
003454
003454

€/

A Q FORMATTER/

122

101

132

040

125

.SBTTL GLOBAL TEXT SECTION

« THME GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS,
i MESSAGES, AND ASCII INFORMATION THAT ARE USED IN

1 MORE THAN ONE TEST.

:

NAMES OF DEVICES SUPPORTED BY PROGRAM
DEVTYP <RA SERIES DISK ORIVE>

- a

i TEST DESCRIPTION
i
DESCRIPT <CZUDKO UDASOA,KDASOA-Q FORMATTER>

LSOVTIYP: ;

SEQ 0054

.ASCIZ /RA SERIES OISk DRIV
.EVEN

LSDESC: :

.ASCIZ /CZUDKO UDASOA  KDASO
.EVEN
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G OBAL TEXT SECTION

AWM -

003544
003574
003626
003630

105
040
040
101

116
106

122

124
117

105

s UNFORMATTED MESSAGES

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

SERNG: .ASCIZ\ ©\
WNQUES: ASCIZ\ARE YOU SURE YOU WANY TO RUN THIS FORMATTER:

SEQ 0055
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SEQ 0056
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GLOBAL TEXT SECTION

003704 045
003707 045
003712 042
003735 104
003743 104
003746 042
004035 116
004110 042
004165 042
004204 042
004232 042
004247 000

004250 122
004261 116
004355 042
0n4450 042

ASA1 042
004565 116
004601 042

004703 042
005002 042

NNNNBt—r-b-v-'—v—wunn
BUNr-r OOV NONBUNOORNOVNE W

124
116
040
on
o7l
040

116
110

040

042
123
125
102
042
040
040
040

i FORMAT STATEMENTS USED IN PRINT CALLS

ERRONE : .ASCIZ\#T\

ERRNL : . ASCIZ\SN\

ANTIM: .ASCIZ\” RUNTIME “D16":"\

RANTIM1: .ASCIZN\D9*:"\

ANTIM2: .ASCIZ\O9\

ERRME]L: .ASCI2\" ¢ ¢ o ERROR PROCESSING MESSAGE STRING + ¢ +"N:
MESSG: .ASCIZ\N"UNIT “D6" CONTROLLER AT “016” DRIVE "D9S\
NOCLOCK : .ASCIZ\“NO LINE CLOCK AVAILABLE FOR TIMING EVENTS“N:

BASNO: .ASCIZ\"HOST PROGRAM“\

BASL2: .ASCIZ\" CONTROLLER AT 016>\

BASLS: .ASCIZ\" DORIVE "D9\

BAS: .BYTE O sNULL TO PRINT NOTHING

BASLN: .ASCIZ\RGRERGR6\ tUSED TO PRINT BASIC LINE OF ERROR MESSAGE

SERNUM: .ASCIZ\N"SERIAL NUMBER FOR UNIT "D6“ CONTROLLER AT *016" ORIVE “D9\

WNSTOP: .ASCII\"STOPPING THIS FORMAT AFTER THIS POINT WILL MAKE THE DISK~"NA\
ASCIIN"UNUSABLE, AND WILL CAUSE THE DISK T0O BE SPUN DOWN WHEN"N\
ASCIZ\“"BROUGHT ONL INE. "NN\

WNSTRT: ASCII\N*WARMING: "N\

.ASCIIN” THIS FORMATTER PROGRAM SHOULD NOT BE USED AS A DIAGNOSTIC "N
.ASCIIN" TOOL. RUN THIS PROGRAM ONLY AS INSTRUCTED IN THE DISK”N\
LASCIZN" DRIVE'S SERVICE MANUAL . “N\
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SEQ 0057

CZUOKO UDASOA/KDASO-Q FORMATTER MACRO VOS5.01b Mondey 01-Oct-84 10:07 Pege 51
GLOBAL TEXT SECTION

R7\

¥ RBURNS GGG ESvavounsun-

SRaoLeERY

E289¥

Y )
N -

005043
003043
005043
005043
0035122
005225
005301
005373
005466
003564
005637
005742
006031
006130
006231
006330
006415
0063502
006607
006661
006750
007011
007103
007201
007236

007357
007445
007522
007533
007567
007677
007754
010055
010076
010130

010246
010305
010415
010506
010541

010661
010742

X1A:
X2A:
X3A:
X8A:
Xi:
Xe:
x3:
X4

X8:
X9:

X10:
X14:
x20:

Xel:

X21A:

X22:

X23A:

X2%8:
X24 :
x2S
xX30

X31:
xX32:
X36:

x37:

X100:
X101:

LASCIZ\"INVALID ANSWERS GIVEN TO HARDWARE QUESTIONS "N\

.ASCIZ\RSRG “CONTROLLER HAS MORE THAN ONE VECTOR, BR LEVEL OR BURST RATE"N\
.ASCIZ\RSRG"MULTIPLE UNITS SELECT THE SAME ODRIVE "N\

.ASCIZ\RSRE"MORE THAN EIGHMT DRIVES SELECTED ON THIS CONTROLLER "N\
ASCIIRA*NOT ENOUGH ROOM IN MEMORY TO FORMAT THE UNITS SELECTED"N\
.ASCIZ\"PLEASE START PROGRAM OVER AND FORMAT FEMER UNITS AT A TIME“N\
.ASCIZ\RSRE"TWO CONTROLLERS USE THE SAME VECTOR"N\

ASCIINRA~ONLY ONE DISK CAN BE SELECTED IN M QUESTIONS IN RESTORE MODE . "N\
ASCIZ\"PLEASE STARTY PROGRAM OVER AND SELECT ONLY ONE DISK. "N\
.ASCIZ\RA"THIS PROGRAM CAN ONLY REFORMAT A DISK IN UNATTENDED MODE. "N\
.ASCII\RS"CONTROLLER IS NOT SUPPORTED B8Y THIS FORMATTER PROGRAM. THIS N\
.ASCII\"PROGRAM REQUIRES A UDASO-A (MODEL 6) OR A KDA3O-Q (MODEL 13)"N\
.ASCIZ\"CONTROLLER. CONTROLLER REPORTED MODEL CODE “D4-. "N\
.ASCII\RS*MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS "N\

ASCII\"CHECK CSR SELECTION SWIVCHES ON CONTROLLER PROCESSOR MODULE OR BUS "N\
.ASCIZ\"0R REPLACE CONTROLLER PROCESSOR MODULE "N\

.ASCII\RS“CONTROLLER RESIDENT DIAGNOSTICS OETECTED FAILURE "NRS\
ASCIZ\"REPLACE CONTROLLZR SDI MODULE "N\

.ASCIZ\RS"CONTROLLER RESIDENT DIAGNOSTICS DETECTED FAILURE “NRBR7\
.ASCII\RS"STEP BIT DID NOT SET IN SA REGISTER DURING INITIALIZATION"N'.
.ASCIZ\"STEP BIT EXPECTED “O16NRSR7\

.ASCII\RS*CONTROLLER DID NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING INITIALIZATI

ASCIIND9” WORDS MERE TO BE CLEARED STARTING AT ADORESS "016N\

ASCIIN"FIRST SEVERAL WORDS NOT CLEARED (UP TO 6): "N\
.ASCIZ\S6"ADDRESS “S4 “CONTENTS "N\

.ASCIZ\ST016S3016M\

.ASCII\RS*SA REGISTER DID NOT GO 7O ZERC AFTER STEP 3 WRITE OF INITIALIZATIONTNA
.ASCIZ\"PURGE/POLE DIAGNOSTICS WERE REQUESTED"NRBR7\

.ASCII\RS*CONTROLLER DID NOT RETURN CORRECT DATA IN SA REGISTER DURING "N
LASCIIN"INITIALIZATION"N\

.ASCIZ\" SA EXPECTED "O16NRSR7\

"ASCIZ\RS~CONTROLLER REPORTED FATAL ERROR IN SA REGISTER WHILE RUNNING FORMATTER “NRS

.ASCIZ\RS“FORMATTER PROGRAM IS HUNG "N\

"ASCIZ\RS"MESSAGE BUFFER RECEIVED FROM FORMATTER WITH UNKNOWN REQUEST NUMBER "N\
.ASCII\RS“NO INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS"N\

ASCIZ\"WHILE LOADING FORMATTER™N\

"ASCIZ\RS*CONTROLLER REPORTED FATAL ERROR IN SA REGISTER WHILE LOADING FORMATTER“NRE

.ASCIZ\RS“FORMATTER ASKED UNEXPECTED QUESTION (”D12")"N\
"ASCIZ\RS*FORMATTER REJECTED ANSWER TO DATE OR SERIAL NUMBER QUESTION"NA
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O®ONRE WA

011043
011077
011144
011247
011354
011370
011455
011504
011532

011601
011671
011710

042
123
122
042
042
123
123
042
042

045
042
042

115
063
065
105
103
063
066
C40
122

101
111
116

105
117
042
111
117
042
117
040
105

111
116
101

XMSGL:
XMSG2 :
XPKT1:

XPKT2:
XSA:
XFRY:

SERNX :
DATEX:
FIUNANM:

.ASCIZ\"MESSAGE BUFFER CONTAINS: "N\
.ASCIZ\S$3016510165101651016510165101651016N\
.ASCII\RS"RESPONSE PACKET FROM CONTROLLER DOES NOT CONTAIN EXPECTED DATA"N\

JASCIINEITHER CONTROLLER RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED "N\
.ASCII\"CORRECTLY "N\

.ASCIZ\S3"COMMAND PACKET SENT“S6"RESPONSE PACKET RECEIVED "N\
.ASCIZ\S60165101651401651016N\

ASCIZ\" SA CONTAINS "O16N\

.ASCIZ\"REPLACE CONTROLLER PROCESSOR MODULE "N\

ASCIZ\AINPUT ERROR. ANSWER WITH DECIMAL NUMBER LO= 0 HI- #T\

ASCIZ\"INPUT ERROR. “\
.ASCIZ\"NAME OF FILE CONTAINING BAD SECTOR INFORMATION"\

.EVEN
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OR~NCVNE W -

16
17
18
19

21
23

RARR

27

s83a

32
33

35

011772
011772
011772
011776
012002
012004
012006

012010
012010
012010
012014
012020
012022
012024

012026
012026
012026
012032
012036
012040
012042

012044
012044
012044
012050
012052
012054

012056
012056
012056
012062
012066
012070
012072

012074
012074
012074
012100
012102

177777
177777
177777
177777
17771717

012746
004137
005122
000002

012746
004137

000002

012746
004137
005301
000002

004137
005373

012746
004137
005564
000002

004137
005637

005043
016422

005043
016422

005043
016422

016422

005043
016422

016422

.SBTTL GLOBAL ERROR REPORT SECTION

1t

; THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS
+ USED BY MORE THAN TEST TO OUTPUT ADDITIONAL ERROR INFORMATION. PRINTB

; (BASIC) AND PRINTX (EXTENDED) CALLS ARE

‘-.

SVCINS= -1
SVCTST= -1
SVvCSUB= -1
SVCGBL= -1
SVCTAG= -1

BGNMSG ERROOL
PNTB X1,#X1A

ENDMSG

BGNMSG ERROO2
PNTB X2,8X2A

ENOMSG

BGNMSG ERROO3
PNTB X3,8X3A

ENDMSG

BGNMSG ERROO4
PNTB X4

ENDMSG

BGNMSG ERROOS8
PNTB X8, #X8A

ENDMSG

BGNMSG ERROO9
PNTB X9

USED TO CALL PRINT SERVICES.

LIST INSTRUCTIONS, SHIFTED RIGHMT
LIST TESY TAGS, SMIFTED RIGMY
LIST SUBTEST TAGS, SHIFTED RIGHT
LIST GLOBAL TAGS, SHIFTED RIGHTY
LIST OTHER TAGS, SHIFTED RIGHT

JSR R1,LPNTB
.WORD X1
.WORD PNT.CT

JSR R1,LPNTB
.WORD X4
.WORD PNT.CY

MOV #XB8A, -(SP)
JSR R1,LPNTB
.WORD x&

.WORD PNT.CT

JSR R1,LPNTB
.WORD X9
.WORD PNT.CT

SEQ 0059
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36
37

39

59
61
63

65
66
67
68

012104

012106
012106
012106
012112
012114
012116

012120
012120
012120
012122
012126
012130
112132

Cl2134
012134
012134
012140
012142
012144

012146
012146
012130
012132
012152
012136
012160
012160
012162
012166
012170
012172
012174
012174
012174
012176
012202
012204
012206
012206

012210
012210
012216
012216
012220
012224
012230
012232
012234

012236
012236

004137
00603)

010246
004137
006130
000002

004137
006415

010201
000301

042701
001406

010246
004137

000002

010246
004137
007011
000002

042737

010246
013746
004137
007103

016422

016422

016422

177775

016422

016422

100000

020356
016422

020356

ENDMSG

BGNMSG ERRO10
PNTB X10

ENDMSG

BGNMSG ERROL4
PNTB X14,R2

ENDMSG

BGNMSG ERRO20
PNTB X20

ENDMSG

BGNMSG ERRO21
MOV R2,R1
SWAB R1
AND 2.R1

BEQ ERR21A
PNTB X21,R2

B8R EOFMSG
PNTB X21A,R2

ERR21A:

EOFMSG :
ENDMSG

BGNMSG ERRO22

B8IC #SA.ERR,UDARSD
PNTB X22,UDARSD,R2

ENOMSG

BGNMSG ERRO23
PNTB X23A,R3,R1

SEQ 0060

JSR R1,LPNTB
.WORD X10
.WORD PNT.CT

mv Rz.'(?)
JSR R1,LPNTB
.MORD X14

.MORD PNT.CT

JSR R1,LPNTB
.WORD X20
.WORD PNT . CT

8IC #tC<2>,R1

MOV R2.-(SP)
JSR R1,LPNTB
.WORD X21

.WORD PNT.CT

mv Ra.'(g)
JSR R1,LPNTB
.WORD X21A

.WORD PNT.CY

MOV R2,-(SP)

MOV UDARSD. -(SP)
JSR R1,.LPNTB
.MWORD X22

.WORD PNT.CT
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69
70
71
72

73
74

76

144
78
79

gaR=

8IRZ

89
90
91
92

93
o4
95
9%

012236
012240
012242
012246
012230
012232
012254
012256
012260
012260
01226<
012264
012270
012272
012274
012276
012300
012302
012302
012306
012310
012312

012314
012314
012314
012316
012322
012324
012326

012330
012330
012330
012332
012334
012340
012342
012344

012346
012346
012346
012350
012354
012356
012360

012362
012362
012362
012366
012370
012372

012374
012574

010146
010346
004137
007236
000004
005742
005712
001406

011246
010246
004137
007553
000004
005722
005303
001365

004137
011532
000000

010246
004137
007567
000002

010246
010146
004137
007754

010146
004137
010130
000002

004137
010246

016422

016422

016422

016422

016422

016422

016422

ST -(Rg)
ERR23A: TST (R2)
BEQ ERR23B
PNTB X238,R2,(R2)

ERR23B: TST (R2).
DEC R3
BNE ERR2ZA
ERR23C: PNTB XFRU

ENDMSG

BGNMSG ERRO24
PNTB Xx24,R2

ENDMSG

BGNMSG ERROZS
PNTB X25,R1,R2

ENDMSG

BGNMSG ERRQ30
PNTB X30,R1

ENDMSG

BGNMSG ERRO31
PNTB X31

ENDMSG

BGNMSG CRRO32
PNT8 Xx32

MOV R1,-(SP)
MOV R3, -(SP)
JSR R1,LPNTB
.WORD X23A

.WORD PNT.CT

MOV (R2),-(SP)

MOV R2,-(SP)
JSR R1,LPNTB
.HWORD X238

LWORD PNT CT

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

m" az.‘(?)
mv Rl.'(?)
JSR R1,LPNTB
LHORD X25

.WORP PNT.CY

MOV R1,-(SP)
JSR R1,LPNT8
.WCRD X30

.WORD PN7.CT

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

SEQ 0061
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97

100
101

103
104
105

107
108
109

110
111
112
113

114
115
116
117

118
119
120
121

122
123
124

125
126
127
128
129
130

012374
012400
012402
012404
012410

012412
012412
012416

012420
012420
012424

012426
012426
012426
012432
012434
012436

012440
012440
012440
012442
012446
012450
012452

012454
012454
012454
012456
012462
012464
012466

012470
012470
012470
012474
012476
012500

012502
012302
012506
012510
012512
012514
012520
012522
012326
012532
012532
012534
012540

004137
010305
000000
004737

004737

004737

004137
010415

010146
004137
010541
000002

011446
004137
010661
000002

004137
010742
000000

004137
011144
000000
010401
062701
010402
062702
012703

011246
016246
011146

016422

012574

012502

012502

016422

016422

016422

016422

016422

000104

000020
000014

000002

CALL MSGPKT
ENDMSG

BGNMSG ERRO33
CALL PNTPKT
ENDMSG

BGNMSG ERRO34
CALL PNTPXT
ENDMSG

BGNMSG ERRO36
PNTB X36

ENDMSG

BGNMSG ERRO3?7
PNTB X37.R)

ENDMSG

BGNMSG ERR100
PNTB X100,(R4)

ENDMSG

BGNMSG ERR101
PNTB X101

ENDMSG
PNTPKT: PNTB XPKT1

MOV R4,R1

ADD #HC.CPK,R1
MOV R4 ,R2

ADD #HC . MPK ,R2
MOV #12.,R3

PNTPKL: PNTB XPKT2,2(R1),(R1),2(R2),(R2)

SEQ 0062

JSR R1,LPNTB
.WORD Xx32
.WORD PNT.CT

JSR R1,LPNTB
36

.WORD X
.WORO PNT.CTY

MOV R1,-(SP)
JSR R1,.LPNTB
.WORD X37

.WORD PNT.CY

MOV (R4), (SP)
JSR R1,LPNTB
.WORD X100
.WORD PNT.CY

JSR R1,LPNTB
.WORD X101
.WORD PNT.CY

JSR R1,LPNTB
MWORD XPKT1
.WORD PNT.CT

MOV (R2),-(SP)
MOV 2(R2), -(SP)
MOV (R1),-(SP)
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012542 016146 000002 MOV 2(R1),-(SP)
012546 004137 016422 JSR R1,LPNTB
012552 011435 .WORD XPKXTZ2
012554 000010 .MORD PNT . C7

131 012556 062701 000004 ADD o4 R1

132 012562 062702 000004 ADD #4 ,Re

133 012566 005303 DEC R3

134 012570 001360 BNE PNTPKL

135 012572 000207 RETURN

137 012574 MSGPKT: PNTB XMSG1
012574 004137 016422 JSR R1,.LPNTB
012600 011043 JHORD XMSG1
012602 000000 .WORD PNT.CT
138 012604 016504 000014 MOV C.RING(RS),R4
139 012610 062704 000430 ADD #C.BF2,R4
140 012614 012703 000005 MOV #5,R3
141 012620 MSGPKL : PNTB XMSG2,(R4),2(R4),4(R4),6(R4),8.(R4),10.(R4),12.(Rs)
012620 016446 000014
012624 016446 000012
012630 016446 000010
012634 016446 000006
012640 016446 000004
012644 016446 000002
012650 011446
012652 004137 016422
012656 011077
012660 000016
142 012662 062704 000016 ADD #14. R4
143 012666 005303 DEC R3
144 012670 001353 BNE MSGPX.
145 012672 000207 RETURN

SEQ 0063

. &
N

o s
]
~~

1
PN L e
-t

13
¢

2287
e 8 8 W

=2
;-
3

L

g []

333333833

DA

38
-
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Ve whe

000001
000001
000001
000001
000001

SVCINS=
SVCTIST»
SVCSUB+
SVCGBL -
SVCTAG-

e ol

M5

LIST INSTRUCTIONS, SWIFTED RIGHT
LIST TESY TAGS, SHIFTED RIGMT
LIST SUBTEST TAGS, SHIFTED RIGHY
LIST GLOBAL TAGS, SHIFTED RIGMT
LIST OTHER TAGS, SHIFTED RIGHT

SEQ 0064
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SNV B W -

012674
012674
012676
012700
012702
012704
012704

104454

012044
104444

NS

.SBTTL GLOBAL SUBRMWTINES SECTION
;MEMORY ALLOCATION ERROR

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

FMERR: ERRSF 4, ERROO4

DOCLN

; ABORT

1

1

TRAP

CSERSF
4

0
ERROO4A

CSOCLN

SEQ 0065
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GLOBAL SUBROUTINES SECTION

NS.-.-U- S Jut ot pub gt pos P
OO ~N ONBLUNEFEOOR IV B WA -

1\,
N

012706
012706
012712
012716
012720
012722
012726
012726
012730

013746 002140
160137 002142
002766
060101
060137 002140

012601
000207

Bé

s ALOCM
:ALLOCATE A BLOCK (F FREE MEMORY.

:
1 INPUTS

: R1 - NUMBER OF WORDS TO ALLOCATE

REPORT ERROR IF MEMORY FXHAUSTED

X FFREE - FIRST FREE WORD IN MEMORY
; FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WURDS

sOUTPUTS

3 R1 - ADDRESS OF FIRST WORD OF ALLOCATED MEMORY
FFREE - NEW FIRST FREE WORD IN MEMORY
FSIZE - SIZE OF FREE MEMORY LEFT AFTER ALLOCATION
sSYSTEH FATAL ERROR WILL BE REPORTED IF NOT ENOUGH MEMORY AVAILABLE

1AND ENTIRE PROGRAM WILL BE STOPPED.
ALOCM: PUSH FFREE

SUB R1,FSIZE
BLY FMERR
ADD R1.R1
ADD R} ,.FFREE
POP R1

RETURN

1SAVE FFREE AT ENTRY
MOV FFREE,

JREDUCE SIZE OF FREE MEMORY
tREPORT ERROR IF NOT ENOUGH MEMORY
1CHANGE WORDS TO BYTES
ICALC“.ITE NEW START OF FREE MEMORY
;GEY START OF ALLOCATED MEMORY

MOV (SP)..R1

SEQ 0064

-(SP)
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1 1HCOorMM

e :

. +ALLOCATES MEMORY FOR MOST COMM AREA AND PACKET BUFFERS WITH ONE

4 1OESCRIPTOR IN EACH RING. TO BE CALLED WMEN INITIALIZING

5 1A CONTROLLER WITH SA MSG=0 AND SA.(MD=0.

6 H

? 1 INPUTS:

8 3 RS - ADORESS OF CONTROLLER TABLE

9 sOUTPUTS

10 : CONTROLLER TASLE POINTING TO HOST COMM AREA

lé 3 R4 - ADDRESS OF MOST COMM AREA

1

13 012752 012701 000336 HMCOMM: MOV #C.SIZ2/2.R}) 1GET SIZE OF AREA TO ALLOCATE

14 012736 004737 012706 CALL ALOCH sALLOCATE THE MEMORY

1S 012742 010165 000014 MOV R1,.C.RING(RS) tGEY ADORESS OF HOST COMM AREA

16 tPLACE IN CONTROLLER TABLE

17 012746 000207 RETURN
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V. 7. Y. RV WL VYO

10
11

12

13
14
15
16
17
18
19

21
22
23
24
25

27
28

83

012750
012750
012752
012754
012760
012760
012764
012770
012774
013000
013002
013006
013006
013010
013014
013020
013022
0135024
013026
013032
013034
013036
013040
013040
013044
013046
013046
013050
013052

013054
013056
013060
013060
013062
013064
013066
013070
013072
N13072

010346
010446
005037

012746
012746
012746
012746
104437
062706

104422
012703
012704
005714
001406

005737
001010
005303
001270

012700
104436

012604
012603
000207

005744
010405

104455
000024

012134
005014

104444

002172

000340
017332

000003
000010

000010
003434

002172

tRESET

; RESET ALL UDA-505 IN THE CONTROLLER TABLES

INPUT

OUTPUTS:
NONE

R.-u--..-

CLR

BREAX

MOV
HOV
14: TST
8€Q
CLR
TST

DEC
BNE
24: CLRVEC

RETURN

3s: LA
MOV
ERRDF

CLR
DOCLN

SET: PUSH <R3, R4>»

NXMAD
SETVEC @4,O0NXMI, #PRIO7

8. ,R3
#IPADRS ,R4
(R4)

2t
M(Re ).
3
R3

14
]

<R4 ,RY>

-(R4)
R4 RS

20, ,ERRO20

(R&)

- e e Bh W5 S @8 W2 W

S:
IPADRS - CONTAINS ALL IP ADDRESSES

R3 = COUNTER OF ENTRIES
R4 -> IP ADDRESS

IS THERE AN ENTRY?

IF NOT, OONE

INIT UDA

WAS THERE AN ERROR?

IF SO, EXIT

SEG N068

MAKE SURE WE DO NOT EXTEND OVER AREA

IF NOT DONE. BRANCH

R4 -> UDAIP THAT FAILED
SAVE IN RS FOR REPORT

MOV #4,RO
TRAP CsCveC

MOV (SP). R4
MOV (SP).+,R3

TRAP CSERDF

WORD 20
WORD O
WORD  ERRO20

DESTROY ENTRY SO NOT TO FALL INTO RESET ERROR LOOP

TRAP CSOCLN
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W®-3O N BN

013074
013100

013104
013112
013116
013116
013122
013130
013134
013136
013136
013142
013146
013150
013154
0135160
013164
013166
013172

013200

013204

010137
005037

013737
013705

005065
116537
005765
100407

004737
004737
001402
005237
062705
005337
001334
005037
012737

005737

000207

002160
002162

002160
002154

000012
000002
000002

012732
016554
002162
000052
002164

002170
177777

002162

002164

002074

003176

;w

tLOAD AND RUN A DM PROGRAM IN THE CONTROLLERS. RETURN WHEN ALL
lDH PROGRAMS HAVE TERMINATED.

¢ IM’UTS :

s TSTTAB - POINTER TO FIRST CONTROLLER TABLE
R1 - NUMBER OF CONTROLLERS TO TESY

3 IN’L ICIT INPUTS:
OMPROG
CIJTPUTS

- POINTER TO START OF DM PROGRAM IN MEMORY

Z SET IF NO CONTROLLERS SUCCESSFULLY STARTED
MLL REGISTERS ARE USED AND PREVIOUS CONTENTS DESTROYED.

RUNDM: MOV R1,URUN
CLR URNING

$ SAVE NUMBER OF UNITS TO RUN
sCLEAR NUMBER OF UNITS RUNNING

;:LOAD OM PROGRAM INTO EACH CONTROLLER

MOV URUN, UCNT
MOV TSTTAB.RS

CLR C.FLG(RS)

LODM:

MOVB C.UNIT(RS),L$LUN

ST C.UNIT(RS)
BMI LONEXT

1SET COUNTER OF UNITS
1GET FIRST CONTROLLER TABLE

tCLEAR ALL FLAGS
1SEE IF UNIT TO BE TESTED

sIF NOT, DON'T LOAD THIS UNIT

ASSUME CT.AVL EQ BIT1S

CALL HCOMM

CALL LOADDM

BEQ LDNEXT

INC URNING
LONEXT: ADD #C.SIZE.RS

DEC UCNT

BNE LDOM

CLR UFREEZ

mv .‘1|FCT“

tALLOCATE SPACE FOR HMOST COMM AREA

;LOAD THE OM PROGRAM

1IF ERROR, GO TO NEXT CONTROLLER

s;IF NO ERROR, COUNT UNIT RUNNING

sMOVE TO NEXT CONTROLLER TABLE

jCHECK IF MORE CONTROLLERS

tLOAD NEXT

tCLEAR UNIT FREEZE FLAG
1INVALIDATE FCT BLOCK NUMBER (BLOCK IN MEMORY)

jCHECK IF ANY CONTROLLERS LOADED

TST URNING

s ANY UNITS LOADEOD?

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

RETURN
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OB SO NS UWN»

10 013206
11 013212
12 013214

013214
13 013216
14 013222

005737 002166
001403

104435
005037 002166
000207

1 CLOSEF
:
;CLOSE DATA FILE FOR DM PROGRAMS

3

s INPUTS::

: FILOPN - ZERO IF FILE NOT OPEN
;OUTPUTS:
3

CLOSEF: TST FILOPN
BEQ 1
CLOSE

CLR FILOPN
1: RETURN

1SEE IF FILE CURRENTLY OPEN

+ IF SO, CLOSE IV
sAND MARK AS SO

TRAP

CsCLOS

SEQ 0070
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® ONOUNBULIN»

013705
013737

104422
016504
032765
001502
116537
032765
001130
032765
001002
000137

011503
016301
001405

104455
000036
000000
012346
000465

005765
001451
005737
001446
023765
101005
001041
023765
103433
032765
001101
0035764
100476
012700
032765
001401

002154
002160

000014

000010

014050

000042
003206
003220

003216
000040
000012

000100
000100

000040
000012
000001
016754
100000
000000
014130

GO

SEG 007
MACRO v0S.01b Mondey O01-Oct-84 10:07 Peage 61 o071
1 RESPOM
i
;RESPOND TO DM REQUESTS. RETURN WHEN ALL DM PROGRAMS
{MAVE TERMINATED.
RESPDM: MOV TSTTAB,RS 1GET CONTROLLER TABLE ADDRESS
002164 MOV URUN,UCNT 1SET COUNTER OF UNITS
RESPCT: BREAK  ;ALLOW DRS TO SEE TERMINAL INPUT
TRAP C4BRx
MOV C.RING(R5),R4 1GET HOST COMM AREA ADORESS
000012 BIT #CT.AN,C.FLG(RS) 1CHECK IF PROGRAM PUNNING
BEQ RSPNXT s IF NOT, LOOK AT NEXT
002074 MOV8 C.UNIT(RS),LSLIN 1STORE UNIT NUMBER UNDER TEST
000012 BIT #CT.MSG,C.FLG(RS) 1SEE IF INTERRUPT RECEIVED
BNE RSPIN 1IF SO, LOOK AT PACKET
G00012 8IT &CT.CMD,C.FLG(RS) 1SEE IF COMMAND MAS BEEN SENT
BNE 14 s IF NOT, SEND ONE
JP RSPOUT
1CHECK IF UDA STILL RUNNING
1%: MOV (RS),R3 +GET ADORESS OF UDAIP
MOV 2(R3).R1 ;LOOK AT UDASA REGISTER
BEQ RSPTM +JF ZERO, UDA STILL RUMNING
ERROF 30, ,ERRO3V tREPORT UDA HAS FATAL ERROR
TRAP CSERDF
.WORD 30
.MORD O
.WORD ERRO30
BR RSPDRP 1OROP CONTROLLER FROM TESTING
;CHECK FOR TIMEOUT OF RESPONSE
RSPTM: TST C.TOT(RS) 1SEE IF DUP PROGRAM T0 Bt TIMED
BEQ RSPNTO
TST Ku.CSR 1SEE IF A CLOCK ON SYSTEM
BEQ@ RSPNTO iOON'T TIME IF NO CLOCK
000040 CMP KW .EL+2,C. TOH(RS) 1COMPARE TO TIMEOUT COUNTER
BHI RSPTMO
BNE RSPNTO
000036 O KW EL,C.TO(RS)
BLO RSPNTO +IF TO0 MUCH TIME ELAPSED SINCE LAST INTERRUPT
000012 RSPTMO: BIT #CT.STA,C.FLG(RS) 1SEE IF A GET DUST STATUS COMMAND OUTSTANDING
BNE RSPTOE 1REPORT ERROR IF SO
TST HC.CCT(R4) 1SEE IF UDA TOOK LAST COMMAND PACKET
B8MI RSPTOE 1REPORT ERROR IF NOT
MOV #CT.THM1,RO 1SEE IF FIRST TIMEOUT ALREADY HAPPENED
000012 BIT &CT.TM1,C.FLG(RS)
BEQ 14 1IF SO,
ASL RO 1SET SECOND TIME OUT FLAG
14: 8IS oCT.STA,RO ;SET THE PROPER TIMEQU® BIT
BIS RO,C.FLG(RS) 1 AND STATUS REQUESTED BIT
MOV #0P.GDS,RO ;BUILD GET DUST STATUS COMMAND
CALL BLOCMD
000012 MOV #RG.OWN,HC.CCT(R4) 1MARK COMAAND TO UDA
TST &(RS) 1 TELL UDAR COMMAND 1S THERE
JMP RSPOLA
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53 013460 RSPNTO:

SEQ 0072
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1 s SWITCH TO NEXT CONTROLLER
e
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 sMOVE TO NEXT TABLE
6 013472 005337 002164 DEC UCNT tCHECK IF MORE CONTROLLERS
7 013476 001257 BNE RESPCT 1LOOK AT NEXT CONTROLLER
g 013500 CO00651 B8R RESPOM tLOOK AT FIRST CONTROLLER AGAIN
10 ;REMOVE A CONTROLLER FROM TESTING
11
12 013502 005065 000012 RSPORP: CLR C.FLG(RS) ;CLEAR PROGRAM RUNNING
13 013506 005037 002170 CLR UFREEZ
14 013512 010504 MOV RS5,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 8EQ 3¢
19 013530 005763 000002 TST D.UNIT(R3)
20 013534 ASSUME DOT.AVL EQ BIT1S
21 013534 100003 BPL 24
22 013536 005302 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 Re
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 RESPCT
32 013570 005337 002162 34: DEC URNING ;REDUCE RUNNING CONTROLLERS COUNT
33 013574 001331 BNE RSPNXT :IF ANY STILL RUNNING, LOOK AT THEM
g; 013576 000207 RETURN tELSE RETURN TO TEST SECTIOM
36 013600 RSPTOE: ERROF 31, ,ERRO31 tREPORT TIMEOUT ERROR
013600 104455 TRAP CSEROF
013602 000037 WORD 31
013604 000000 LWORD O
013606 012362 WORD  ERRO3L

37 013610 000734 BR RSPORP ;DROP CONTROLLER FROM TESTING




CZUDKO UDASOA/KDASO-Q FORMATTER

GLOBAL SUBROUTINES SECTION

VBNV B WA -

22
23
24
25

27

013612
013616
013624
013626
013632
013636

013640
013646

013650
013656
013660
013660
013662
013664
013666
013670

013672
013700

012700
032765
001402
012700

001145

032764
001004

026564
001405

104455
000041

012412
000704

032765
001463

000204

000030

000037

000020

Jo

SEQ 0074

MACRQ VO0S.0lb Monday 01-Oct-84 10:07 Pege 63

000012

000032

000020

000012

;CONTROLLER HAS RESPONDED, LOOK AT MESSAGE PACKET
;CHECK FOR PROPER OPCODE IN END PACKET

RSPIN: MOV #0P.END«OP.SSD.RO
BIT #CTV.REQ,C.FLG(RS)

;1GET SEND DATA END PACKET OPCODE
1LOOK IF SEND DATA OR RECEIVE DATA
BEQ RSPMWR

MOV #0P.END+OP.RSD,RO 1CHANGE TO RECEIVE DATA END PACKET OPCOOE
RSPMUWR : waggéﬁ.mm.oocomn 1COMPARE TO OPCODE IN END PACKET

:LOOK AT STATUS CODE

BIT #ST MSK,HC.MPK+P . STS(R4) 1CHECK FOR STATUS CODE ST.SUC (ZERO)
BNE RSPERW

sCHECK FOR EXPECTED REFERENCE NUMBER

CMP C.REF(RS), HC.MPK+P . CRF(RA) ;CHECK IF CORRECT REF NUMBER
BEQ RSPPTW

RSPERW: ERROF 33, ,ERRO33
TRAP CS$ERDF

.WORD 33
MORD O
.WORD  ERRO33

BR RSPDRP 1DROP UNIT FROM TESTING
;CHECK IF RESPONSE FROM SEND OR RECEIVE DATA COMMAND

RSPPTW: BIT #CT.REQ,C.FLG(RS) ;CHECK IF RESPONSE FROM DM PROGRAM
RSPOU: BEQ RSPIUT :LOOK AT REQUEST NUMBER IF SO
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GLOBAL SUBROUTINES SECTION

SEQ 0075

1 tMAINTENANCE READ END PACKET RECEIVED, LOOK AT REQUEST FROM DM PROGRAM
2
3 013702 016401 000430 RSPPT2: MOV HC.BF2(R4),R1 tGET REQUEST NUBER
4 013706 042701 007777 81C #1C<0V,.TYP> ,R1 s CHECK TYPE
S 013712 001403 BEQ 1¢ 1 IF ZERO, ERROR
6 013714 020127 060007 CMP R1,80V.SPC iCHECK IF IN EXPECTED RANGE
7 013720 101405 BLOS RSPPT3
8 013722 14: ERRDF 32, ,ERRO32 1BAD REQUEST NUMBER
013722 1044355 TRAP CSERODF
013724 000040 .WORO 32
013726 000000 .MORD O
013730 012374 .MORD  ERRO32
(9) 013732 000663 B8R RSPORP ;OROP UNIT FROM TESTING
1
11 013734 016403 000034 RSPPT3: MOV HC.MPK«P.BCNT(R4),R3 :GET BYTE COUNT OF CHARACTERS RECEIVED IN R3
12 013740 162703 000002 SUB #2,R3 1 (FIRST TWO CHARACTERS ARE TYPE WORD)
13 013744 012700 000004 MOV #0P.SSD,RO ;BUILD A SEND DATA COMMAND PACKET
14 013750 004737 016754 CALL BLDCMD 3+ FOR ANSMER TO DM PROGRAM
15 013754 012700 000164 MOV @MC.BF1.RO 1POINT TO BUFFER IN PACKET
16 013760 004737 017116 CALL CLRBUF i AND CLEAR BUFFER
17 013764 010402 MOV R4 ,R2 1R2 POINTS TO SEND BUFFER
18 013766 062704 000244 ADD #M4C.B8SZ,.R4 ;R4 POINTS TO CHARACTERS IN RECEIVE BUFFER
19 013772 042724 17000C BIC #0U.TYP,(R4). ;CLEAR TYPE FIELD IN BUFFER
20 013776 000301 SWAB R1 iGET TYPE RIGHT JUSTIFIED
21 014000 006201 ASR R1 s TIMES TWO
22 014002 006201 ASR R1
23 014004 006201 ASR R1
24 014006 010100 MOV R1,RO 1COPY MESSAGE TYPE TO RO
25 014010 005001 CLR ™ tR1 CONTAINS ZERO SEND BYTE COUNT
26 014012 004770 014276 CALL SRSPOSP-2(R0O) :CALL REQUESTED ROUTINE
27 014016 001231 BNE RSPORP sROUTINE RETURNS Z CLEAR TO DROP UNIT FROM TESTING
28 : 2 SET IF UNIT TO CONTINUE RUNNING
29 014020 016504 000014 MOV C.RING(R5).R4 ;GET RING ADORESS
30 014024 032701 000001 BIT #1.R1 ;LOOK AT CHARACTER COUNT TO SEND TO DUP PROGRAM
31 014030 001401 BEQ 1¢ ;IF AN ODD COUNT
32 014032 005201 INC R1 1 INCREASE BY ONE
33 014034 010164 000120 1%: MOV R1,HC.CPK+P .BCNT(R4) ;PUT CHARACTER COUNT IN COMMAND PACKET
34 014040 100003 BPL RSPOUT 1IF NEGATIVE BYTE COUNT RETURNED
gg 014042 042765 000020 000012 BIC #CT.REQ,C.FLG(RS) : DON'T SEND ANY DATA TO UDA
g; ;SEND COMMAND BACK TO UDA
39 014050 042765 000350 000012 RSPOUT: BIC #CT.MSGCT.STACT THM1.CT.TM2,C.FLG(RS) ;CLEAR MESSAGE RECEIVED FLAG
40 014056 032765 000020 000012 BIT #CT.REQ,.C.FLG(RS) 1CHECK WHICH COMMAND TO SEND
:5 014064 001014 BNE RSPOLR2 1BRANCH IF RESPONSE TO REQUEST
43 014066 012700 000005 MOV #0P.RSO,.RO 1BUILD RECEIVE DATA COMMAND
44 014072 004737 016754 CALL BLDCMD
45 014076 012700 000430 MOV #HC.BF2,RO 1POINT TO MESSAGE BUFFER
46 014102 004737 017116 CALL CLRBUF 1 AND CLEAR IV
47 014106 052765 000020 000012 8IS #CV.REQ,.C.FLG(RS) 1SET REQUEST B8IT
:g 014114 000403 BR RSPOU3
SO 014116 042765 000020 000012 RSPOU2: BIC #CT.REQ,C.FLG(RS) ;CLEAR REQUEST BIT
S1 014124 RSPOUS:
Se 014124 004737 017040 CALL SNDCMD 1SEND COMMAND TO UDA
53 014130 016500 000042 RSPOU4: MOV C.TOT(R5),RO +SET TIMEOUT
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GLOBAL SUBROUTINES SECTION

S4 014134 010501 MOV RS,R1

5SS 014136 062701 000036 ADD oC.T0,R1 1PUT TIME IM CONTROLLER TABLE

56 01414z 004737 017352 CALL SETTO

$7 014146 000137 013460 JMP RSPHXT sNOW WAIT FOR END PACKET

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

59 014160 001237 BNE RSPERW

60 014162 132764 000010 000037 BIT8 OGOF .ACT.HC.MPKP .DFLG(F4) ;IF DUST NO LONGER RUNNING

61 014170 001603 BEQ RSPTOE 1 REPORT ERROR

62 014172 042765 000050 000012 BIC #CT.STA+CT.MSG,C.FLG(RS) 1CLEAR CONTROL BITS

63 014200 032765 000200 000012 BIT #CT.TM2,C.FLG(RS) IF AT SECOND TIMEOUT

64 014206 001413 BEQ 1¢

65 014210 026465 000040 000CS4 CMP HC.MPK.P.DOPI(R4),C.PRICRS) ;COMPARE PROGRESS INDICATOR

66 014216 001004 BNE 2¢

67 014220 026465 000042 000046 CMP HC.MPK+P.DPI+2(R4),C.PRI+2(RS) ;COMPARE PROGRESS INDICATOR

68 014226 001422 BEQ 44 1REPORT 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 14: BIT #CT.TM1,C.FLG(RS) 1IF AT FIRST TIMEOUT

71 014244 001406 8EQ 3%

72 014246 016465 000040 000044 MOV MC.MPK+P.DPICR4),C.PRICRS) ;GET COPY OF PROGRESS INDICATOR

73 014254 016465 000042 000046 MOV MC.MPKP.DPI+2(R4),C.PRI+2(RS) ;GET COPY OF PROGRESS INDICATOR

764 014262 012764 140000 000006 3: MOV #RG.OMM+RG.FLG,HC.MCT(R4)  ;GIVE MESSAGE BUFFER BACK TO UDA

75 014270 000137 013460 JHP RSPNXT

76 014274 000137 013600 a4 JP RSPTOE
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GLOBAL SUBROUTINES SECTION

VX, RN RN FVLVE

014300
014302
014304
014306
014310
014312

0j4314
014366
014540
014666
014676
014706
000006

;RESPOHSE REQUEST DISPATCM TABLE

RSPOSP: .WORD QUEST
.WORD DQUEST
.WORD INFO
.WORD TERM
.WORD ERRTRM
.WORD SPECL
DSPSIZ=<. -RSPOSP>/2

sQUESTION

tQUESTION WITH DEFAULT ANSWER

1 INFORMATION MESSAGE FOR OPERATOR
1NORMAL TERMINATION

sFATAL ERROR TERMINAT(ON

1 SPECIAL

1LEGAL NUMBERS ARE LOWER THAN THIS

SEQ 0077
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GLOBAL SUBROUTINES SECTION

1 {NORMAL DUP RECEIVE DATA BUFFER DESCRIPTION

P

3 ;:BYTE OFFSET FROM

Py :START OF BUFFER #  c- mecceteccecceses aeseaan -
2 : (o} ' TYPE ! MESSAGE NUMBER ' USED TO SELECT ROUTINE

: # v+  creer me-mceeccec-ccc-coo-oo '
; : 2 ' DATA BYTES ! R& CONTAINS THIS ADORESS
13 : 4 ! DATA BYTES H
1; : 6 ' DATA BYTES !
: frrereccemcscccccscnssamsanesmnane .

13 : 8 ! DATA BYTES ’
14 : SRRt ¢
15 : 10 ! DATA BYTES H
16 : #r--rccccsccsccoccscamcosocorr-. ¢
{; H 12 ' OATA BYTES H
19 H 14 ' DATA BYTES '
20 3 L L T R *
2l : 16 H DATA BYTES H
22 : #---c-ccccccoccctemsecnnacoo - .
23 H 18 ' DATA BYTES !
24 : R R L R Y R L R R *
25 H 20 ' DATA BYTES '
26 : LR R Rl i .
27 3 22 H DATA BYTES '
28 3 L L EE LR R ity 4
29 :
30 :
31 3
32 H
33 ;
34 :
35 H
36 : #eoamrmecccace s e e .
g; 3 80 ' DATA BYTES !
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GLOBAL SUBROUTINES SECTION

FY. V. ¥V} V3

o>

SEQ 0079

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

H
H
]
]
L
H
H
H
]
]
H
H
H
H
]
]
]
3
H
3
H
}
H
]
3
:
H
L]
H
H
H
H
L

1START G'OBU"FER

e o b N

10
12
14
16
18

22

------

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

------

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

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

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

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

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

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

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

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

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

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

* 2w & @ ¢ *®

R2 CONTAINS TMIS ADDRESS
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GLOBAL SUBROUTINES SECTION
1 sMESSAGE TYPE 1
e $
s (ANSWER QUESTION FOR DUP PROGRAM
4 )
) s INPUT:
6 i RS - ADDRESS OF CONTROLLER TABLE
? s R4 - POINTER TO DATA IN RECEIVE BUFFER
8 : RS - CHARACTER COUNT IN RECEIVE BAFFER
9 i R2 - POINTER TO SEND OUFFER (BWFFER IS CLEARED)
10 : R1 - ZERO
'] tOUTPUT
12 3 R1 - COUNT OF CHARACTERS IN SEND BAFFER
13 3 Z SET TO CONTINUE RUNNING DUP PROGRAM
1; 3 2 CLEAR T0 STOP THE DUP PROGRAM
1
16 014314 004737 015040 QUEST: CALL GTORVT 1GET POINTER TO DRIVE TABLE
17 014320 062700 000004 ADD 00.SERN.RO ;DUMP POINTER TO SERIAL NUMBER
18 014324 014403 MOV -(R4),.R3 1GET QUESTION NUMBER
19 014326 001411 BEQ QUED tBRANCH IF QUESTION NUBER O
20 014330 020327 000007 O RS.# i1IF NOT, SEE IF QRESTION NFMBER 7
21 014334 001410 8EQ QUE?7
22 014336 ERRDF 100, ,ERR100 tANY OTHER NUMBER IS AN ERROR
014336 104455 TRAP CSEROF
014340 000144 .MORD 100
014342 000000 .HMORD O
014344 012454 .MORD ERR100
23 014346 000244 (w1 4 ;CLEAR Z TO STYOP DUP PROGRAM
g 014350 000207 RE TURN
26 014352 012700 003304 QUEO. MOV GOATEO.RO tPOINT TO DATE STRING
27 014356 RE?:
28 01435 005201 QUEL : INC Rl COUNT THE CHARACTERS
29 014360 112022 MOVe (RO).,.(R2). s AND PUT THEM IN OUTPUT BUFFER
30 014362 001375 ONE QUEL 1 UNTIL A ML CHARACTER FOUND

31 014364 000207 RETURN RETURN WITH Z SET
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GLOBAL SUBROUTINES SECTION

O® JO NN »

Pt et s b Pt
AN O

15
16
17
18
19
20
2l
22
23
24
25
26
27
28
29
30
31
32
33

34
35
36
37
38
39

40
41
42
43
a4

45
46
47
48
49

30
S1
52
53

014366
014372
014374
014400
014402
014404
014410
014412
014414
014416
014420
014422
014424

014426
014426
014430
014432
01443~
014434
014440
014444
014444
014446
014450
014452
014434
014456
014456
014460
014464
014466
014470
014472
014472
014474
014476

014500

004737
014403
020327
101035
006303
000173
014474
014426
014474
014474
014500
014520
014530

010546
011003

012700
004737

010346
005703
001372
010100
012605
062705
110522
001372
012605
000207

032737

1MESSAGE TYPE 2
i
1 ANSWER QUESTION FOR DUP PROGRAM WITH DEFAWLT ANSWK R

oUTPUT

e W B4 B8 G4 W B S W

015040 DQUEST :

014410
OQUEP

RS
R4
R3
R2
R1

ZERO

ADDRESS OF CONTROLLER TABLE

POINTER TO DATA IN RECEIVE BUFFER
CHARACTER COUNT IN RECEIVE BUFFER

POINTER TO SEND BUFFER (BUFFER IS CLEARED)

R1 - COUNT OF CHARACTERS IN SEND BUFFER
2 SET TO CONTINUE RUNNING OUP PROGRAM
Z CLEAR TO STOP THE DUP PROGRAM

CALL GTORVT

MOV -(R4),R3
CMP R3, 00QUESZ
BMI DOQUEX

ASL R3

JP SDQREP(RI)
.WORD DQUEX
DQUNIY

X
X
WORD DGRSTR

.WORD DQCONT
DQUESZ=<«

5k
gt

1GET DRIVE TABLE ADDRESS INTO RO
1GET QUESTION NMUMBER

(NOT USED)

;ENTER UNIT NUMBER TO FORMAT

DOUNIT :

000012
016516 OQUNL1:

DQUEX :

000003 003200 OQRFMT:

PUSH RS

CLR R4

MOV (RO),R3
ASSUME O

m .10. .m

CALL DIVIDE

PUSH RS

BIT #S0.FMT, MOOE

1GET DRIVE NUMBER
.DRV EQ O
sRADIX 10.

s O

1 1 ENTER UNIT MUMBER TO FORMAT

1 2 (NOT USED)

: 3 (NOT USED)

1 & USE EXISTING BAD SECTOR INFORMATION

1 S DOWN-LINE LOAD BAD SECTOR BLOCK INFORMATION
: 6 CONTINUE IF BAD BLOCK INFO INACCESSIBLE

<, -DQUEIP>/2>-1

mv RS. '(”)

MOV RS, -(SP)

MOV (SP).+,R5

MOV (SP).,R5

SEQ 0081
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GLOBAL SUBROUTINES SECTION

SEQ 0082

S4 014506 001410 8EQ DANO

SS 014510 112732 000131 DQYES: MOVB #'Y,(R2)
S6 014514 005201 INC R1

g; 014516 000766 BR DQUEX

$9 014520 032737 000010 003200 DQRSTR: BIT #S0.STR,MODE
60 014526 001370 BNE DQYES

61 014530 DQCONT :

62 014530 112712 000116 OGNO: MOVB #'N,(R2)
63 014534 005201 INC R1

64 014536 000756 8R DQUEX
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GLOBAL SUBROUTINES SECTION

BB RN R RURN B e Na BRGNS va vonawn -

41

014540
014544
014546
014552
014554
014560
014562
014566
014570
014574
014600
014602
014606
014612
014616
014620

014622
014622
014624
014626
014630
014632
014634

014636
014642
014644
014650
014654
014654
014660
014662
014664

004737
012701
000264
000207

104455
000145
000000
012470
000244
000207

004737
010002
004737
004737

004137
004355
000000
000752

177776
000100
000200
002170

002170
015040

015064

015004
100000

015040

015064
015004

016450

{MESSAGE TYPE 3
:PRINT INFORMATION FROM DUP PROGRAM

:
: INPUT
oUTPUT:

1
i
i
)
H
H
H
H

INFO:

INFOM:
INFOP:
INFOX:

INFOE:

INFOB:

RS
R4
R3
R2
R1

LI T B B

ZERO

POINTER TO CONTROLLER TABLE

POINTER TO DATA IN RECEIVE BUFFER
CHARACTER COUNT IN RECEIVE BUFFER

POINTER TO SEND BUFFER (BUFFER IS5 CLEARED)

R1 - BIT 15 SET TO PREVENT SENDING DATA TO DUP PROGRAM
Z SET TO CONTINUE RUNNING DUP PROGRAM

MOV -2(R4).RO
BEQ INFOB
CMP RO, #8100
BEQ INFOE

CHP RO, 9200
BGE INTOH
TST {~ REE2Z
BNE INFOP
INC UFREEZ
CALL GTDRVY
MOV RO,Re
CALL HEAJER
CALL MESG
MOV #BITi5,R1
SEZ

RETURN

ERROF 101, .ERP101

1GET MESSAGE NUMBER

1IF ZERO, PRINT BEGUN MESSAGE
sIF OCTAL 100

1 PRINT ERROR MESSAGE

;SEE IF 200 OR GREATER

1 IF SO, PRINT WITHOUT FREEZING

;PRINT THE MESSAGE
tRETURN A NEGATIVE BYTE COUNT

(RETURN WITH Z SET

t ANSHER WAS REJECTED BY DUP PROGRAM
TRAP CSERDF

.WORD 101
.WORD O
.MORD ERR101

CLZ tRETURN WITH Z CLEAR TO STOP DUP PROGRAM

RETURN

CALL GTORVT 1PRINT FORMAT BEGUN MESSAGE

MOV RO,R2

CALL MEADER

SN&TL:S% PRINT WARNING NOT TO STOP NOM

' JSR R1,LPNT

.WORD WNSTOP
.WORD PNT.CT

BR INFOX

SEQ 0083
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GLOBAL SUBROUTINES SECTION

SEQ 0084

tMESSAGE TYPE 4

1
e s
2 ; TERMINATION MESSAGE
}
S 1 INPUT ;
6 : RS - POINTER TO CONTROLLER TABLE
7 : R4 - POINTER TO DATA IN RECEIVE BUFFER
8 i RS - CHARACTER COUNT IN RECEIVE BUFFER
S ! R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED)
10 3 R1 - ZERO
11 tOUTPUT :
{g : Z CLEAR TO TERMINATE DUP PROGRAM
14 014666 004737 014540 TERM: CALL INFO tPRINT THE MESSAGE
15 014672 000244 cLZ

16 014674 000207 RETURN IRETURN Z CLEAR TO TERMINATE DUP PROGRAM
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GLOBAL SUBROUTINES SECTION

SEQ 0085

1MESSAGE TYPE 5

1

el :

3 {tERROR TERMINATION MESSAGE

4 i

S s INPUT :

6 : RS - POINTER TO CONTROLLER TABLE

7 : R4 - POINTER TO DATA IN RECEIVE BUFFER
8 i RS - CHARACTER COUNT IN RECEIVE BUFFER
9 i R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED)
10 i Rl - ZERO

11 1OUTPUT ;

12 3 Z CLEAR TO TERMINATE DUP PROGRAM

13

14 014676 004737 014540 ERRTRM: CALL INFO

15 014702 000244 CL2

16 014704 000207 RETURN tRETURN Z CLEAR TO TERMINATE DUP PROGRAM
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GLOBAL SUBROUTINES SECTION

W ~dONEWWN -

27
28
31
33
35

014706
014712
014714

014716
014716
014716
014720
014720
014724
014726
014734
014740
014744
014744
014746
014750
014750
014752
014754
014756
014762

014764
014766
014774
015000
015002

023714
001425
002407

104435

012700
104434
012737
012703
012701

104426
110021

103005
005303
001373
005237
000751

005212
012762
012701
000264
000207

003176

003230

1777717
001000
002176

003176

02176

{MESSAGE TYPE 6
:
1SPECIAL TYPE - READ FCT BLOCK FROM FILE

; RS - POINTEP TO CONTROLLER TABLE

i R4 - POINTER TO DATA IN RECEIVE BUFFER

: RS - CHARACTER COUNT IN RECC-IVE BUFFER

: R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED)
: R1 - ZERO

; OUTPUT

H

=Z SET TO SEND DATA TO PROGRAM
SPECL: CMP FCTNUM,(R4) ;SEE IF DESIRED BLOCK IS IN MEMORY

BEQ SPECLX 1 IF SO, SEND TO DUP PROGRAM
BLT SPECLR 1 IF LOWER NUMBERED BLOCK IN MEMORY,
SPECLC ' GO READ NEXT BLOCK
CLOSE ;OTHERWISE, START READING FROM BEGINNING AGAIN
TRAP CsCLOS
OPEN #F NAME
MOV OFNAME RO
TRAP CSOPEN
003176 MOV #-1,FCTNUM
SPECLR: MOV #512..R3 tGET BYTE COUNT IN A BLOCK
MOV OFCTBUF,R1 ;POINT TO STORAGE AREA
SPECLL: GETBYTE (R1). jREAD THE FILE
TRAP CsGETB
MOVB RO,(R1)-
BNCOMPLETE SPECLE (PRINT ERROR IF NO MORE BYTES IN FILE
8CC SPECLE
DEC RS ;COUNT THE BYTES
BNE SPECL.
INC FCTNUM s KEEP COUNT OF BLOCK IN MEMORY
BR SPECL
SPECLE: INC (R2) ;TELL DUP PROGRAM DATA NOT AVAILABLE
000002 SPECLX: MOV OFCTBUF ,2(R2) 1PUT ADDRESS OF DATA IN OUTPUT BUFFER
'S‘E); #6,R1 tSEND 3 WORDS YO DUP PROGRAM
RETURN {RETURN WITH Z SET /0 SEND DATA TO DUP PROGRAM
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GLOBAL SUBROUTINES SECTION

ORISR N B WA -

015004
015004
015006
015010
015014
015016
015016
013022
015024
015026
015026
015032
015036

112400
001405
020027
001402

004737
005303
003367

112700
004737
000207

000012

016240

000015
016240

(PRINT A MESSAGE IN THE RECEIVE BUFFER FROM THE DUP PROGRAM
H
s INPUT

; R4 - POINTER TO DATA IN RECEIVE BUFFER
'OUTPUT R3 - CHARACTER COUNT IN RECEIVE BUFFER
; :
R4 - POINTER TO CHARACTER AFTER MESSAGE IN RECEIVE BUFFER

R3 - ZERO

;
: Rl - BIT 15 SET TO PREVENT SENDING DATA TO DUP PROGRAM
i RO - CONTENTS DESTROYED
; Z SET TO CONTINUE RUNNING OUP PROGRAM
MESG
1¢: MOVE (R4).,RO sPRINT CHARACTERS FROM DUP PROGRAM
BEQ 2¢ i OISCARDING LF AND NULL CHARACTERS
CMP RO,#12
BEQ 2¢
PRINT RO
CALL CPNT
24: DEC R3 sCOUNT THE CHARACTERS
86T 1
PRINT #CR
MOVB #CR,RO
CALL CPNT
RETURN

SEQ 0087
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GLOBAL SUBROUTINES SECTION

OO GO NERGN -

015040
015040
015042
015046
015050
015056
015056
015060
015060
015062

010546
062705
012500
016037

100773

012605
000207

000018
000002 002074

1GTORVTY
i
+GET DRIVE TABLE ADDRESS FROM CONTROLLER TABLE
H
;s INPUTS::
: RS - CONTROLLER TABLE ADDRESS
s OUTPUTS
3 RO - ADDRESS OF FIRST DRIVE TABI.E AVAILABLE FOR TESTING
$ (WMITH DT.AVL BIT CLEAR)
GTDRVT: PUSH RS
ADD #C.DRO,RS

GTORVL: MOV (R5).,RO
MOV D.UNITC(RO),LSLUN
ASSUME DT.AVL EQ BIT15
8MI GVORVL
POP R3

RETURN

MOV RS, (SP)

MOV (SP)+,RS

SESQ 0088
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GLOBAL SUBROUTINES SECTION

2o IR RV R RV 1.V ]

16
17
18
19
20
21

22
23

24

015064
015072
015074
015074
015076
015100
015104
015110
015112
015114
015114
015114
015116
015122
015124
015124
015130
015134
015140
015140
015144
015150

022737
001411

011246
011546
016246
004137
004035

000407
005737
001406

112700
004737
004737

112700
004737
000207

000001 002012

000002
016412

0035206

000015
016240
020402

000015
016240

1 HEADER

IPRINT A HEADER IN FRONT OF EACH MESSAGE FROM DUP PROGRAM.
'A UDA ADORESS IS PRINTED IF MORE THAN ONE UDA IS IN HARDWARE P-TABLE .
A RUNTIME IS PRINTED IF A CLOCK IS BEING USED TG TIME PROGRAM EXECUTION.

L INPUT :

3
tOUTPUT
:

HEADER :

1¢:

RS - POINTER TO CONTROLLER TABLE

RO - POINTER T0O DRIVE TABLE
PRINTED MESSAGE

CMP &1 ,LSUNIT
BEQ 1
PNTF MESSG.C.UNIT(R2),(R5),(R2)

ASSUME C.UADR EQ O
ASSUME D.DRV EQ 0
BR 2%

TST KuW.CSR

8EQ 3¢
PRINT &CR

CALL RNTIME
PRINT #CR

RETURN

+IF MORE THAN ONE UNIT BEING TESTED
sPRINT UDA ADDRESS

1 IF NO CLOCK BEING UScC
1BYPASS RUNTIME MESSAGE

MOVB #CR,RO
CALL CPNTY
;PRINT RUNTIME IF A CLOCK IN USE

MOVB #CR,RO
CALL CPNTY

SEQ 0089
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GLOBAL SUBROUTINES SCCTION

mmgo-t-o-o—o—t-o-o-v-w
(NI R -1: EST. JV.N YT LT NLXV. Y. RNY. YU I Yr ] Vo

N
w

24

27
28
31
33
35
37
39

LIV
41

42
43

45
47

015152
015154
015156
015162
015164
015166
015170
013172
015172
015176
015200
0135202
013204
015210
015212
015216
015220

015452

016412

015452
015464

1 OSTRNG
:FWAT OF THE ASCIZ STRING IS AS FOLLOWS:

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

: NUMBER :

2

? %2 2 %

Wt %o we W MY @5 S W W Ve W O W

;A NULL
;MUST BE IGNORED.

10UTPUT A MESSAGE ACCORDIN: TO A FORMAT STRING

s INPUTS :

PRINT OCTAL NUMBER. N REPRESENTS SIZE OF BINARY NMUMBER PASSED

IN PARAMETER IN BITS. MAY BE IN RANGE 1 YO 32. IF N>16, TWO PARAMETER
WORDS ARE USED, OTHERWISE ONLY ONE WORD. LEADING ZEROS ARE PRINTED.
N IS ALWAYS SPECIFIED.

PRINT UNSIGNED DECIMAL 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 PARAMETER. 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.

CHARACTER MEANS END OF MESSAGE. A NULL AS FIRST CHARACTER IN STRING

R2 - ADDRESS OF START OF FORMAT STRING
R4 - ADDRESS OF PARAMETERS

; OUTPUTS :
: R2 AND R4 UPDATED TO END OF STRING AND PARAMETERS
OSTRNG: MOVB (R2)+,.Rl1 tGET CONTROL CHARACTER
8€Q OSTRE $EXIT IF NULL CHARACTER
MOV #ERRC ,RO ;GET POINTER YO CHARACTER TABLE
NCONS: CMP8 R1,(RO) ; COMPARE CHARACTER WITH TABLE ENTRY
BEQ NCONF ;BRANCH IF MATCH FOUND
TSTB (RO). : INCREMENT POINTER
BNE NCONS ;CONTINUE SEARCH IF NOT END OF TABLE
PNTF ERRME1 sREPORT BAD CONTROL. CHARACTER
JSR R1,LPNTF
.WORD ERRME1
.WMORD PNT.CT
BR OSTRE
NCONF: SUB #ERRC.RO ;:GET INCREMENT INTO TABLE
ASL RO ;O0UBLE TO WORD COUNT
CALL S8ERRD(RO) 1DISPATCH TO PRINT ROUTINE
B8R OSTRNG ;:GET NEXT
OSTRE: RETURN

SEQ 0090
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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 1GET CHARACTER

4 015224 120027 000042 CMP8 RO, &'~ 1CHECK IF ENDING QUOTE

S 015230 001403 BEQ CON.QX 1 IF SO, GO GET NEXT CONTROL CHARACTER

6 015232 PRINT RO 1PRINT THE CHARACTER
015232 004737 016240 CALL CPNT

7 015236 000771 BR CON.QU ;CONTINUE PRINTING

8 015240 000207 CON.QX: RETURN

9

10 ;CONTROL CHARACTER WAS AN A, PRINT ASCII CHARACTERS FROM PARAMETERS.

11

12 015242 004737 015720 CON.A: CALL GETCNT ;GET COUNT OF CHARACTERS

13 015246 CON.ALl: PRINT (R4). tPRINT THE CHARACTER
015246 112400 MOVB (R4). RO
015250 004737 016240 CALL CPNT

14 015254 005301 DEC Rl ;COUNT THE CHARACTERS

15 015256 001373 BNE CON.A1 ;PRINT UNTIL COUNT REACHES ZERO

16 015260 032704 000001 BIT #1.R4 ;CHECK IF R4 NOW 0DD

17 015264 001401 B8EQ CON.A2

18 015266 005204 INC R4 ;IF SO, INCREMENT TO NEXT EVEN ADDRESS

g 015270 000207 CON.A2: RCTURN +NOW GET NEXT CONTROL CHARACTER

gé ;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 ;PRINT NUMBER

gz 015302 000207 RETURN ;NOW GET NEXT CONTROL CHARACTER

g; ;CONTROL CHARACTER WAS AN H. PRINT HEX NUMBER.

29 015304 012701 000020 CON.H: MOV #16.,R1 ;LOAD RADIX

30 015310 004737 015776 CALL PNTNUM ; PRINT NUMBER

31 015314 000207 RETURN ;NOW GET NEXT CONTROL CHARACTER




GLOBAL SUBROUTINES SECTION

(e XX VY- YV B RV ] VI

27
28

11
33

015316
015322
015326

015330
015334
015334
015340
015344
0135346
015350

015352
015356
015362
015364
013366
015372
015374
015374
0135400
015402
015404
015404
015406

015410
015414
015414
015420
015424
015426
015430

012701
004737
000207

004737

1.2700
004737
005301
001372
000207

004737
020127
101004
060101
004771
000207

004137
003746

012601
000207

004737

112700
004737
005301
001372
000207

000010
015776

015720

000015
016240

015720
000010

015430

016412

015720

016240

B8
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SEQ 0092

1CONTROL CHARACTER WAS AN O. PRINT OCTAL NUMBER,

CON.O: MOV #8..R1
CALL PNTNUM
RE TURN

1CONTROL CHARACTER WAS AN N.

CON.N: CALL GETCNT
CON.N1: PRINT &CR

DEC R1
BNE CON.N1
RETURN

1CONTROL CHARACTER WAS AN R,

CON.R: CALL GETCNT
CMP R1,0ERRRSZ
OHI CON.R1
ADD R1.R1
CALL SERRRTB-2(R1)
RETURN
CON.R1: PNTF ERRME]

POP R1
RETURN

;CONTROL CHARACTER WAS AN S.

Cov:S1: PaINT <o >

DEC R1
BNE CONM.S1
RETURN

»LOAD RADIX
1PRINT NUMBER
yNOW GET NEXT CONTROL CHARACTER

PRINT NEW LINE SEQUENCE.

:GET COUNY
1PRINT NEW LINE SEQUENCE
MOV8 #CR, RO
CALL CPW?
;COUNT THE SEQRENCES

tNOW GET NEXT CONTROL CHARACTER

CALL A PRE -PROGRAMED ROUTINE.

1GET ROUTINE NUMBER
;CHECK IF DEFINED ROUTINE NMUMBER

:O0UBLE COUNT TO GET WORD INDEX
s CALL ROUTINE

sNOM GET NEXT CONTROL CHARACTER
tREPORT BAD MESSAGE STRING

PRINT SPACES.

JSR R1,LPNTF
.MORD ERRME}
.MORD PNT . CT
sFIX THE STACK
MOV (SP). Rl
sGEY COUNT
;PRINT A SPACE
MOVEB & RO
CALL CPNT

1COUNT THE SPACES
tNOW GET NEXT CCNTROL CHARACTER
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CLOBAL SUBROUTTNES SECTION

1 JERROR ROUTINE DISPATCH TABLE

2

$ 015432 015504 ERRATE: .WORD CALRF yNOT USED

s 015434 015504 'WMORD CALRE 'NOT USED

S 015436 015504 "MORD CALRE INOT USED

6 015440 015516 MORD CALR4 {PRINT BASIC LINE WITHOUT UDA ADORESS
7 015442 015872 .MORD CALRS sPRINT BASIC LINE WITH UDA ADDRESS

8 015444 013650 "MORD CALR® sCALL ALTERNATE PRINT STRING IN PDP.11 MEMOR®
9 015446 015664 "MORD CALR? JPRINT "REPLACE PROCESSOR MODULE *

10 015450 015702 'MORD CALRS JPRINT = UDASA CONTAINS XXXXXX-

11 000010 ERRRSZ=< . -ERRRTE> /2

17

13 {BUILD TMO TABLES

14 ; FIRST CONTAINING CONTROL CHARACTERS

15 ; SECOND CONTAINING ROUTINE ADORESSES

16

17 .MACRO BUILD

18 ENTRY ~,CON.QU

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

26 .ENDM




CZUDKDO UDASOA/KDASO Q FORMATTER MACRO v05.0l1b Mondev O1 Oct 84 10:07 Page 81
GLOBAL SUBROUTINES SECTION

OO AN WA -

015452
01354352
0154353
015454
015435
015456
015457
015460
015461
015462

015464
013464
015466
015470
015472
015474
V15476
015500
015502

042
101
104
110
117
116
122
123

0135222
015242
015272
015304
015316
0135330
015352
015410

(HERE IS FIRST TABLE

.MACRO ENTRY ARG1,ARGZ2
.LIST
.BYTE ' 'ARG1
-NLIST

. ENDM

ERRC : BVILD

®
pd
)
m
VWDZOIO» :

"8YTE O
.EVEN

sHERE IS SECOND TABLE

.MACRQ ENTRY ARG1,ARG?
LIST
.WORD ARG
LNLIST

§ g
£2

T
35555558

nwnzOIO®E

D8

tFOLLOW WITH A NULL BYTE

SEQ 0094




CZUDKO UDASOA/KDASO-Q FORMATTER MACRO VO0S5.01b Mondey 01 Oct-84 10:07 Peage 82

GLOBAL SUBROUTIMES SECTION

(T 3,93

4 0153504
015504
015510
015512

S 015.'4

004137 016412
003746
000000
000207

E8

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

CALRE: PNTF ERRME]L

RETURN

1PRINT ERROR MESSAGE

— e — . ——————— s .

JSR R1,LPNTF
.WORD ERRME]
.WORD PNT.CT

SEQ 0095
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GLOBAL SUBROUTINES SECTION

v VT NEo

~ O

X

015516
015516
015522
015526
015332
015536
015342
015544
015546
015552
015552
0135556
015562
015570

012746
012746
012746
012746
004137

000010
004737

112700
004737
012737
000207

004247
004247
004247
004165
016422

020402
000013

016240
016340 003222

1 PRE -PROGRAMMED ROUTINE 4
1PRINT BASIC LINE FOR HOST PROGRAM ERROR WITHOUT UDA ADDRESS
1 THEN SWITCH TO EXTENOED FORMAT

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

CALRA ;

CALL RNTIME
PRINT &CR

MOV #PX,.PTYPE
RETURN

F8

SEQ 0096
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' GLOBAL SUBROUTINES SECTION
L , PRE -PROGRAMMED ROUTINE S
3 'PRINT BASIC LINE FOR HOST PROGRAM ERROR WITH UDA ADDRESS
3 {THEN SWITCH TO EXTENDED FORMAT
¥ |
S 015572 CALRS: PNTB BASLN,#BASNO, #BASL2, (RS), #BAS, #BAS
015572 012746 004247 MOV #BAS. -(5P)
015576 012746 004247 MOV #BAS. -(SP)
015602 011546 MOV (RS). -(SP)
015608 012746 004204 MOV #BASL2.-(5P)
015610 012746 004165 MOV #BASNO. -(SP)
015614 004137 016422 JSR R1.LPNTB
015620 004250 "WORD BASLN
015622 000012 "WORD PNT . CT
6 015624 004737 020402 CALL RNTIME
7 015630 PRINT #CR
015630 112700 000015 MOVE #CR,RO
015634 004737 016240 CALL CPNT
8 015640 012737 016340 003222 MOV #PX,PTYPE
9 015646 000207 RETURN
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GLOBAL SUBROUTINES SECTION

B OV B -

015650
013650
013632
013634
015660
015660
015662

010246
012402
004737

012602
000207

015152

1 PRE -PROGRAMMED ROUTINE 6

HE&

1CALL ALTERNATE PRINT ROUTINE IN PDP 11 MEMORY

CALRG:

PUSH R
MOV (R4).,R2
CALL OSTRNG
POP R2

RETURN

1 SAVE CURRENT STRING POINTER
MOV R2, (SP)
1GET NEW STRING POINTER
tOUTPUT USING THIS STRING
1GET OLD POINTER BACK
MOV (SP).,R2

sNOW CONTINUE THE OLD STRING

SEQ 0098
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GLOBAL SUBROUTINES SECTION

B N0V WM

015664
015664
015666
015672
0135676
015676
015700

010246
012702
004737

012602
000207

011532
015152

1 PRE -PROGRAMMED ROUTINE 7
{PRINY "REPLACE PROCESSOR MODWLE "

CALR?:

PUSH R2
MOV #XFRU,R2
CALL OSTRNG
POP R2

RETURN

mv Reo'(sp)

MOV (SP). R2

SEQ U4
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GLOBAL SUBROUTINES SECTION

1
4
3
4 015702
015702
5 015704
6 015710
7 015714

015714
8 015716

010246
012702
004737

012602
000207

011504
015152

1 PRE -PROGRAMMED ROUTINE 8

{PRINT

CALRS:

" UDASA CONTAINS  XXXXXX*
PUSH R2

MOV #XSA,R2

CALL OSTRNG

POP R2

RETURN

MOV R2, (SP)

MOV (SP).,R2

S€EQ 0100
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GLOBAL SUBROUTINES SECTION

VNN E WA -

13 015720
015720 010046
14 015722 005001

15 015724 121227 000060

16 015730 103415

17 015732 121227 000071

18 015736 101012
19 015740 006301
20 015742 010100
21 015744 006301
22 015746 006301
23 015750 060001
24 015752 112200

25 015754 162700 000060

26 015760 060001
27 015762 000760
28 015764 005701
29 015766 00100.
30 015770 005201
31 015772

015772 012600
32 015774 000207

s GETCNT

8

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

sDEFARLTY
3
1 INPUTS:

:
1OUTPUTS
:

GETCNT:

GETCNX:;

GETCON:

GETCXX:

OF 1.

R2 - POINTER TO ASCII STRING

R1 - NUMBER READ OR A ONE

R2 - POINTING TO CHARACTER AFTER NUMBER

PUSH RO
CLR Rl

CP8 (R2).,#'0

8L0 GETCON

CMPB (R2),#'9

BHI GETCON
ASL R1
MOV R1,.RO
ASL R1
ASL R}
ADD RO,R1

MOVB (R2).,RO

SUB #'0,R0O
ADD RO,R1
BR GETCNX
TST R1
BNE GETCXX
INC R1

POP RO

RETURN

MOV RO, -(SP)

1START WITH ZERO COUNT
s CHECK IF CHARACTER A DIGIT
1BRANCH IF LOMWER THAN ZERO

1BRANCH IF HIGHER THAN NINE
tMULTIPLY NUMBER BY 10

)

sGET DIGIT FROM STING
tGET RID OF ASCII

;ADD TO NUMBER

1GO TO NEXT CHMARACTER
sCHECX IF NUMBER IS ZERO
:IF ZERQ, CHANGE

: TO DEFAULT OF ONE

MOV (SP2. RO

SEQ 0101
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GLOBAL SUBROUTINES SECTION

OB SONRBUN -

015776
016000
016004
016004
016006
016010
016012
016014
016016
016022
016024
016026
016026
016030
016032
016036
016040
016042
016046
016030
016034
016056
016060
016062
016064
016070
016072
016074
016076
016100
016104
016104
016106
016110
016112
016114
016116

010100
004737

010246
010346
010546
012403

020127
003401
012405

010446
010504
012702
160102
002002

062702
001414
012705
0035302
001402

000774
020127
003402

000401
004737

010546
005202
005703
001372
005704
001370

015720

000020

000020

000020

100000

000020

016516

1 PNTNUM

'PRINT A NUMBER

H
s INPUTS .

H

LOUTPUTS

:
.
L]

H

PNTNUM:
PNTNUS

1s:

24:
3

44:

Ss:
64:

R1 - RADIX OF NUMBER

R2 - ASCII STRING TO COUNT OF BITS IN NUMBER
R4 - POINTER TO NUMBER (LOW WORD)

NUMBER IS PRINTED. LEADING ZEROS ARE PRINTED EXCEPT FOR

DECIMAL NUMBERS.
RO - CONTENTS DESTROYED

MOV R1,RO
CALL GETONT

PUSH <R2,R3,R5>

MOV (R4).,R3
CLR RS

CMP R1,e16.
BLE 1%

MOV (R&).+.R5
PUSH R4

MOV RS,R4
MOV #16.,.R2
SUB R1.R2
BGE 2¢

ADD #16..R2
BEQ 64

MOV #BIT1S.RS
DEC R2

BEQ 44

ASR RS

B8R 3¢

CMP R1.#16.
BLE S$

BIC RY,.R4
BR 64

BIC RS,R3
CALL DIVIDE
PUSH RS

INC R2
TST R3
BNE 64
TST R4
BNE 6%

1 SAVE RADIX
1GET COUNT OF BITS

MOV

MOV

MOV
1GET ONE PARAMETER WORD

:CLEAR STORAGE FOR OTHER
{MORE THAN 16 BITS IN NUMBER?

1YES, GET SECOND PARAMETER WORD

mv n‘.'(g)
sPUT HIGH WORD IN R4
;COMPUTE BITS NOT WANTED
18Y SUBTRACTING BITS TO USE
(FROM 16.
:IF NEGATIVE, ADD 16 FOR FIRST WORD
;IF ZERO, NO BITS NEED BE CLEARED
sSTART MASK WITH SIGN BIT SET
;COUNT BITS IN MASK

i SHIFT MORE BITS TO RIGHT
tMORE THAN 16 BITS IN NUMBER?
;YES, CLEAR IN HIGH WORD

iNO, CLEAR IN LOW WORD
;DIVIDE BY RADIX IN RO

;PUSH REMAINDER ON STACK

MOV RS, (SP)
;COUNT DIGITS ON STACK
;CHECK IF QUOTIENT IS ZERO

AR

. -(SP
.-(y
. -(SP

o Yt et

SEQ 0102
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GLOBAL SUBROUTINES SECTION

- pe
LR =21 RNT. JVJF XF9 V1)

12

[
LY ]

26

016120
016124
016126
016130
016134
016136
016142
016146
016130
0161352
016134
016156
016160
016160
016164
016170
016172

016174
016174
016176
016202
016206
016210
016214
016214
016216
016222
016224
016226
016226
016230
016232
016234
016236

020027
001423
010103
162700
003002
012700
004737
003705
001401
005203
160203
001406

112700
004737
005303
001372

012605

000012
000014

000003
016516

016240

000071
000007

016240

7¢:

B
9:

10%:

11%:

CMP RO,#10.
B8EQ 104

MOV R1,R3
SUB #12..R0O
8GT 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,RS

CMP R5,#'9

BLE 114

ADD @#<'A-'9-1>,R5
PRINT RS

DEC R2
BNE 104
POP <R4,R5,R3,R2>

RE TURN

SEQ 0103

1 IF RADIX IS DECIMAL

1 JUST GO PRINT DIGITS ON STACK

+OTHERWISE COMPUTE NUMBER OF LEADING ZEROS
tOIVIDEND IS BITS IN NUMBER
:DIV{%OSRIE)BITS PER DIGIT PRINTED

i

1 IF REMAINDER NOT ZERO
1+ INCREMENT QUOTIENT

1 SUBTRACT DIGITS ON STACK
tNO LEADING ZEROS IF ZERO
tPRINT A ZERO
MOV8 #'0,.R0O

CALL CPNT
{REPEAT UNTIL COUNT REACHES ZERC

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

VB~ OONBWN -

13
14

15
16

17
18

19

016240
016244
016244
016246
016232
016256
016260
016264
016270
016270
016274
016276
016302
016304
016306
016312
016314
016314
016320
016322
016326
016330
016332
016336
016340
016340
016344
016346
016352
016334
016336
016362
016364
016364
016370
016372
016376
016400
016402
016406
016406
916410

110037

010146
012701
120027
001002
012701
000177

012746
010146
012746
010600
104417
062706
000435

012746
010146
012746
010600
104414
062706
000423

012746
010146
012746
010600
104415
062706
000411

012746
010146
012746
010500
104416
062706

012601
000207

003224
003704
000015

003707
164732

003224
000002

003224
000002

003224
000002

PRINT ONE CHARACTER
"CALL WITH MACRO PRINT

CPNT:

PX:

PS:

CPNTX:

MOVB RO,ERRCHR
PUSH R1

MOV S#ERRONE .R1
CMP8 RO, &CR

BNE 14

MUY #ERRNL .R1

JP TYPE

PRINTF 1, #ERRCHR

BR CPNTX
PRINTB R1,AERRCHR

8R CPNTX
PRINTX R1,6€ERRCHR

BR CPNTX
PRINTS R1,8ERRCHR

POP R1
RETURN

SEQ@ 0104
MOV R1, (SP)
MOV MERRCHR, (SP)
mv nlo'(?)
MOV 0, -(SP)
MOV SP,RO
TRAP CSPNTF
ADD 8 ,5P
MOV SERRCHR, -(SP)
MOV R1,-(SP)
mv .2.'(9)
MOV SP,RO
TRAP C4PNTB
ADD 6, 5P
MOV SERRCHR, - (SF)
MOV Ri,-(SP)
MOV #2,-(SP)
MOV SP RO
TRAP CSPNTX
ADO 6 ,SP
MOV R1.-(SP)
MOV #2,-(SP)
MOV SP,RO
TRAP C$PNTS
ADD o6 ,SP
MOV (SP).,R1
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GLOBAL SUBROUTIMES SECTION

v-Y- RNT- AV N Y7L .VY

13
14
15
16

17
18

016412
016420
016422
016430
016432
016440
016442
016430
0164350
016452
016454
016436
016460
016462
016464
016470
016470
016472
016476
016476
016300
016302
016504
016306
016510
016312
016514

016270
016314
016340
016364

000012

015152

003222
003222
003222
003222

PRINT FORMATTED MESSAGE

B9

SEQ 0105

:
;CALL WITH MACRO PNT, PNTF, PNTB, PNTX, OR PNTS

LPNTF :
LPNTB:
LPNTX:
LPNTS:

LPNT:

MOV 8PS, PTYFE

PUSH <R2,.R3.R4 RS>

ADD (RO).,SP
JP RO

3339
3228
AN

-(
.
gt
sGET ADDRESS OF STRING
1COMPUTE ADDRESS OF ARGUMENTS
3 WMICH ARE NOM ON STACK (IF ANY)
1SAVE RETURN ADORESS

MOV R1,-(SP)

tPRINT THE FORMATTED MESSAGE
1RESTORE ALL REGISTERS

® & & ¢ o ¢
-
~»2RER28

MOV
MOV
MOV
MoV
MOV
MOV

a54gee

tADMJST STACK POINTER OVER ARGUME
s RETURN
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SEQ 010¢

1 +0IVIDE

Py :

s 1DIVIDE A 32 BIT UNSIGNED NUMBER BY A 16 BIT UNSIGNED NUMBER

4 tREPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER.

S iWILL NOT CHECK FOR DIVIDE BY ZERO.

-] 3

* s INPUTS::

8 r RS - LOW 16 BITS OF DIVIDEND

9 . 3 R4 - MIGH 16 B81TS OF DIVIDEND

10 3 RO - DIVISOR

11 tOUTPUNS :

12 : RS - LOMW 16 BITS OF QUOTIENT

13 : R4 - HMIGH 16 BITS OF QUOTIENT

l; 3 RS - REMAINDER

1

16 016516 UIvVIUVE: PUSH R2

016516 010246 MOV R2, -(SP)

17 016520 012702 000040 MOV #032..R2 sSET UP SHIFT COUNT

18 016524 005005 CLR RS ;START WITH ZERO REMAINDER
19 016526 006303 14: ASL R3S 1SHIFTY LEFT INTO RS
20 016530 006104 ROL R4
21 016532 006105 ROL RS
22 016534 020005 O RO.RS iWILL DIVISOR GO INTO REMAINDER
23 016536 101002 OM] 2¢ tONLY SUBTRACT IF IT wWILL
24 016540 160005 SUB RO.RS tSUBTRACT DIVISOR
2S 016542 005203 INC RS tPUT A ONE INTD QUOTIENT
26 016544 005302 24: 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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GLOBAL SUBROUTINES SECTION

e pe
N OOE VPR -

13
14
15
16
17

18

19
20

21
23

016534
016560
016566
016572
016376
016576
016602
016604
016610
016610
016614
016616
016620
016624
016626

016632
016636

013701
116165
105065
016504

042704
010501
062701

012746
010146
010446
012746
104437
062706

004737
001444

002156
000043

1770C9

000010
017434

1 LOADOM

$

;LOAD AND START A DM PROGRAM INTO A CONTROLLER
3

1 INPUTS

: RS - CONTROLLER TABLE ADORESS
DMPROG - POINTER TO START OF DM PROGRAM IN MEMORY

;
OUTPUTS ;
i IF LOAD SUCCEEDS - Z CLEMR
' CONTROLLER TABLE MARKED LOADED
' IF ERROR - Z SET
LOADDM: MOV DMPROG.R1 1GET STORAGE ADORESS OF DM PROGRAM
MOVB DMTMO(R1),C.TOT(RS) 1GET TIMEOUT VALE
CLR8 C.TOT+1(RS)
MOV C.VEC(RS),.R4 1GET VECTOR OF UDA
AND CT.VEC.R4
BIC #rC<CT.VEC>.R4
MOV RS5.R1 1GET INTERRUPT SERVICE LINK
ADD €C.JSR,R1
SETVEC R4 ,R1,8PRIO? 1SET UP INTERRUPT VECTOR
MOV #PRIC?, (SP)
MOV R1,-(SP)
MOV R4, -(SP)
MOV 03, (SP)
TRAP CsSveC
ADD #10,5P
sINITIALIZE UDA U'TTH SMALLESY
CALL UDAINTY + RING BUFFER AND INTERRUPTS ENABLED
BEQ LOADER 1BRANCH IF AN ERROR
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GLOBAL SUBROUTINES SECTION

[
OV NOWVNLWN»-

b pus put s
o AN »s

016640
016644
016630
016656
016664
016672
016700
016704
016710
016712
016720
016722
016730
016736

012700
004737
013764
017764
013764
067764
004737
004737
001417
032764
001007
042765
052765
000207

000002
016754
002136
163274
002136
163260
017040
017160

000037

000024
000002

EQ
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000124
000120
000140
200140

000032

000012
000012

MOV #0P.ESP,.RO

CALL BLDCHD

MOV DMPROG . HC . CPX+P . UADR(RA )
MOV GDMPROG ,HC .CPX+P ,BUNT(R4)
MOV DMPROG,HC.CPK+P. OVRL(R4 )
ADD 8DMPROG,MC .CPK+P . OVRL(R4)
CALL SNDCMD

CALL MWAITMS

SEQ 0108

1BUILD EXECUTE SUPPLIED PROGRAM COMMAND PACKET

1LOAD MAIN PROGRAM ADORESS
s AND SIZE
:LOAD OVERLAY ADDRESS

1SEND COMMAND TO UDA
1WAIT FOR MESSAGE RESPONSE

BEQ LOADER 1tABORT IF NO RESPONSE

BIT #5T.MSK,HC.MPK+P STS(R4)
BNE LOADEL

BIC oCT.CMD.CT . REQ,C.FLG(RS)
BIS OCT.RN,C.FLG(RS)

RETURN

1CHECK FOR ERRORS

1CLEAR COMMAND OUTSTANDING FLAG
1SET DM PROGRAM RUNNING FLAG
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GLOBAL SUBROUTINES SECTION

1

4

3 016740
016740
016742
016744
016746

4 016750

S 016752

104455
000042

012420
000207

JUDA FAILED 7O DOWNLINE LOAD DM PROGRAM
LOADEL1: ERRDF 34, ,FRRO34

LOADER: SEZ
RETURN

SEQ 0109

TRAP CHERDF

.WORD 34
.MORD O
WORD ERRO34

1SET Z TO INDICATE ERROR OCCURRED
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GLOBAL SUBROUTINES SECTION

VR~ NE WA

016754
016754
016756
016760
016764
016766
016772
016776
017002
017006
017010
017014
017016
017022
017024
017026
017030
017030
017034
017034
017036

010146
010046
016504
010400
062700
012720
012701
022716
001002
012701
010120
012701

005301
001375

012664

012601
000207

000014
000100
000060
001000
000031

177717
000030

000114

SEQ 0110
,BLOCMO
:BUILD A COMMAND IN COMMAND PACKET
H
s INPUTS
. RS - CONTRCLLER TABLE ADDRESS
; RO . COMMAND COOE
 UTPUTS:
; R& - RODRESS OF HOST COMM AREA
; COMMAND PAGKET CONTAINING REF NUMBER AND OPCODE. ALL OTHER FIELDS CLEAREL.
; CMD REFERRENCE NUMBER IN CONTROLLER TABLE INCREMENTED AND RESULT
; IN COMMAND PACKET.
; RO - CONTENTS DESTROYED
DCMD: PUSH <R1,.RO
o ) ’ MOV R1,-(SP)
MOV RO, -(SP)
MOV C.RING(RS).R& JGET ADDRESS OF HOST COMM AREA
MOV Ré.RO 'CoPY TO RO
ADD M. CEV.RO 1COMPUTE ADORESS OF COMMAND ENVELOPE
MOV #HC.PSZ.(RO)+ ILOAD PACKET LENGTH
MOV €0UP,R1 'LOAD DIAG CIRCUIT IOENTIFIER
OF 00P.IR, (SP) 'IF CODE IS MAINTENANCE WRITE
BNE BLDCO ' GET OTHER CIRCUIT IDENTIFIER
MOV #0IAG,R1
BLDCO: MOV R1,(RO)s JPUT TOENTIFIER INTO PACKET
MOV #<HC.PSZ>/2.R1 'GET WORDS TO CLEAR
BLOC1: CLR (RO)+ 'CLEAR PACKET
DEC R1
O e Cox.P. OPCO(RA) PUT OPCODE IN PACKET
i ' MOV (SP)e.MC.CPK+P.OPCD(RA)
R RESTORE A1
Pm 1 y mv (9)’.“1
RETURN
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| GLOBAL SUBROUTINES SECTION

OB NONB N -

017040
017040
017042
017044
017050
017054
017062
017070
017076
017102
017110
017110
017112
017114

010046
010146
0163504

016564
012764
012764
005775
052765

012601
012600
000207

000104
000012
000012

1 SNOCMD

:SE'D A COMMAND TO THE UDA.
1MARK BOTH PACKETS AVAILABLE TO THE

JUDA, SET COMMAND ISSUED BIT IN CONTROLLER TABLE AND INITIALIZE

1 TIMEOUT COUNTER.

H

: INPUTS:

: RS - CONTROLLER TABLE ADDRESS
1OUTPUTS
i 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.OMNRG.FLG,HC.MCT(R4)
MOV #RG.OWN,HC.CCT(R4)

TST &RS)

8IS CT.CHMD,C.FLG(RS)

POP <R1,RO>

RETURN

MOV RO, -(SP)
MOV R1,-(SP)
1LOAD R& WITH HOST COMM AREA ADORESS
; INCREMENT CMD REFERENCE NUMBER
tPUT IN PACKET
tMARK MESSAGE PACKET AVAILABLE
MARK COMMAND TO UDA
;TELL UDA COMMAND IS THERE
;MARK COMMAND ISSUED

MOV (SP).,R1
MoV (SP)+ RO

SEQ 0111
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SEQ 0112

1 1 CLRBUF
2 H
5 ;tCLEAR THE SPECIFIED OATA BUFFER IN THE HOST COMM AREA
4 1AND LOAD BUFFER DESCRIPTOR IN COMMAND PACKET TO THE BUFFER
) 3
6 1 INPUTS:
7 i RS - CONTROLLER TABLE ADDRESS
8 ; R4 - ADDRESS OF HOST COMM AREA
9 i RO - OFFSET INTO HOST COMM AREA TO DATA BLFFER
10 tOUTPUTS:
11 3 DATA BUFFER CLEARED
12 : COMMAND PACKET POINTING TO BUFFER
13 : BYTE COUNT SET TO SIZE OF BUFFER
1; : R4 - ADDRESS OF DATA BUFFER
1
16 017116 CLRBUF : PUSH <RO,R1>
017116 010046 MOV RO, -(SP)
017120 010146 MOV R1,-(SP)
17 017122 060400 ADD R4 ,RO sADD START OF HOST COMM AREA TO OFFSET
18 017124 010064 000124 MOV RO, HC.CPK«P . UADR(R4) ;PUT BUFFER ADDRESS IN COMMAND PACKET
19 017130 012764 000244 000120 MOV #HC.BSZ . HC.CPK+P BCNT(R4) ;PUT SIZE OF BUFFER IN COMMAND PACKET
20 017136 010004 MOV RO,R4 ;1PUT BUFFER ADDRESS IN R4
21 017140 012701 000122 MOV #4C.B8SZ/2.R1 1GET SIZE OF BUFFER IN WORDS
22 017144 005020 CLRBFL: CLR (RO). ;CLEAR ALL THE WORDS
23 017146 005301 DEC R1
24 017150 001375 BNE CLRBFL
25 017152 POP <R1,RO>
017152 012601 MOV (SP)+ . Ri
017154 012600 MOV (SP). RO
26 017156 000207 RETURN
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GLOBAL SUBROUTINES SECTION

= OOVBIOWNBWNM

P

31
32

017160
017160
017162
017164
017170
017172
017176
017202
017204
017212
017214
017220
017222
017222
017224
017230
017232
017240
017242
017244
017252
017254
017254
017256
017260
017262
017264
017264
017266
017270
017272

010046
010146
012700
010501
062701
004737
011500
032765
001030
016001
001034

104422
005737
001764
023765
101005
001357
023765
103753

104455
000044
000000
012426

012601
012600
000264
000207

000036

000036
017352

000010
000002

000012

003206
003220 000040

003216 000036

J9

SEQ 0113
sWAITMS
4
;WAIT FOR UDA TO RESPOND WITH A MESSAGE PACKET
H
s INPUTS:
3 RS - ADDRESS OF CONTROLLER TABLE
sOUTPUTS
: Z CLEAR IF NO ERROR
3 Z SET IF ERROR, MESSAGE PRINTED
WAITMS: PUSH <RO,R1>
MOV RO, -(SP)
MOV R1,-(SP)
MOV #30.,RO 1SET TIME OUT VALUE OF 30 SECONDS
MOV RS,.R1 tPOINT TO TIME OUT COUNTER
ADD #C.T0,R1
CALL SETTO
1¢: MOV (RS),RO ;GET ADDRESS OF UDAIP REGISTER
BIT #CT.MSG,C.FLG(RS) sLOOK IF INTERRUPT OCCURRED
BNE 34 1BRANCH IF SO
MOV 2(RO),R1 1LOOK AT UDASA REGISTER
BNE 44 1BRANCH IF ERROR CODE PRESENT
BREAK
TRAP C$BRx
;g; K?.CSR 1SEE IF A CLOCK ON SYSTEM
1
CMP KW.EL+2,.C.TOM(RS) ;CHECK IF TIMEOUT HAS HAPPENED
BMI 24
8NE 1
CMP XM .EL,C.TO(RS)
8LO 1¢
24: ERROF 36, ,ERRO36
TRAP CSERDF
. WORD 36
.WORD 0
. WORD ERRO36
POP <R1,RO>
mv (9)'.“1
MOV (SP).,RO
Stz
RETURN
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" GLOBAL SUBROUTINES SECTION

042765 000010 000012 3%:

1
P4

NaWw

017274
017302
017302
017304
017306
017310
017312
017312
017314
017316
017320
017322
017322
017324
017326
017330

012601
012600
000244
000207

104455
000045
000000
012440

012601
012600
000264
000207

4%

K9

BIC #CT .MSG,C.FLG(RS)
POP <R1,RO»

cLZ
RETURN
ERRDF 37, .ERRO37

POP <R1,RO>

SEZ
RETURN

SEQ Ol14

tCLEAR MESSAGE RECEIVED FLAG

1GIVE NO ERROR RETURN

MORD 37
.WORD O

WORD ERRO3?
MOV (SP).,R1
MOV (5P)..RO
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GLOBAL SUBROUTINES SECTION

1 1 NXMI
P .
3 sNON-EXISTANT MEMORY SERVICE ROUTINE
4 3
S ; INPUTS
6 i NXMAD SET T0 ZERO
7 sOUTPUTS :
8 : NXMAD SET TO ONES IF NON-EXISTANT TRAP OCCURED
9
10 017332 BGNSRY NXMI
017332
11
lg 017332 012737 1777177 002172 MOV @-1,.NXMAD
1
14 017540 ENDSRV
017340

017340 000002

NXMI: :

L10031:

RTI

SEQ 0115
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GLOBAL SUBROUTINES SECTION

VR NGVNE N+

017342

017342

017342 052710 000010
017346

017346 012600
017350

017350

017350 000002

s UDASRYV

:WA INTERRUPT SERVICE ROUTINE. MARKS UDA CONTROLLER TABLE THAT AN
1 INTERRUPT HAS BEEN RECEIVED.

i
; THIS ROUTINE IS CALLED BY A [JSR RO,UDASRV] INSTRUCTION FROM WITHIN

; THE CONTROLLER TABLE. THE PC STORED IN RO IS THE ADORESS OF THE C.FLG
;WORD IN THE CONTROLLER TABLE. THE STACK CONTAINS THE SAVED CONTENTS
;OF RO FOLLOWED BY THE INTERRUPTED PC AND PS.

1 INPUTS::

i RO - ADDRESS OF C.FLG WORD IN CONTROLLER TABLE
; STACK - SAVED CONTENTS OF RO

;1 OUTPUTS::
; CT.7MD CLEARED AND CT.MSG SET IN C.FLG WORD OF CONTROLLER TABLE
; RO - RESTORED FROM STACK

BGNSRY UDASRYV
UDASRYV: :
8IS #CT.MSG,(RO) ;SET CT.MSG
POP RO 1RESTORE RO
MOV (SP).,.RO
ENDSRYV
L10032:
RTI

SEQ 0116
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GLOBAL SUBROUTINES SECTION

OO SN DN =

017352
017352
017354
017356
V17360
017364
017366
017370
017372
017374
017376

017400
017404
017410
017414

017416
0.7420

017422
017424

017426
017426
017430
017432

010246
010346
005002
013703
006200
103001
060302
006303
005700
001372

013700
013703
020037
001371

060200
005503

010021
010311

012603
012602
000207

003214

003216
003220
003216

;SETTO

1SET TIMEOUT COUNTER TO SOME NUMBER OF SECONDS FROM CURRENT TIME.
; INPUTS:

: RO - NUMBER OF SECONDS FOR TIMEOQUT

: R1 - ADDRESS WERE TWO WORD TIME TO BE PUT

s OUTPUTS::

: RO - CONTENTS DESTROYED

H R1 - INCREMENTED 8Y 2

;COMPUTE CLOCK TICKS TIL TIMEOUT
SETT0: PUSH <R2,.R3>

MOV R2,-(SP)
MOV R3,-(SP)
CLR Re ;CLEAR PRODUCT
MOV KW.HZ,R3 :GET MULTIPLICAND
SETO0: ASR RO ;SHIFT MALTIPLIER TO RIGMT
BCC SETO1 :IF A ONE BIT SHIFTED OUY
ADD R3.R2 : ADD MULTIPLICAND TO PRODUCT
SETOL: ?glf :(3) ;DOUBLE THE MALTIPLICAND
BNE SETO0O :CONTINUE UNTIL MATIPLIER IS ZERO
;GET CURRENT TIME
SET02: ™MOV KW.EL,RO ;GET TIME
MOV KM.EL«2,R3
CMP RO, KW.EL : IF CHANGED DURING RETRIEVAL
BNE SETOR2 : GET IT AGAIN
;ADD TIME TIL TIMEOQUT
ADD R2,.RO : ADD
ADC R3
;PUT RESULT IN STORAGE
MOV RO, (R1).
MOV R3,(R1)
POP <R3,R2>
MOV (SP)+,R3
MOV (SP)+.R2
RETURN
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¢ el - et et e

SEQ 0118

GLOBAL SUBROUTINES SECTION

1 jUDAINT
< H
3 tFUNCTIONAL DESCRIFTION:
[ ] 3 SUBROUTINE TG INITIALIZE A UDA AND BRING 1Y ON-LINE.
) 3 ALL STEPS ARE TMECKED. AN ERROR MESSAGE 1S REPORTED IF ANY ERROR
6 : DETECTED.
? ;
8 1 INPUTS : -
9 i RS - ADDRESS OF CONTROLLER TABLE.
10 tIMPLICIT INPUTS:
11 H C.RING(RS) - ADDRESS GIVEN TO UDA AS START OF RING BUFFER,
l§ 3wrstLmTH OF RING STRUCTURE IS ONE ENTRY EACH.
) § ! :
14 : CONDITION 2 - SET IF ANY ERROR REPORTED. CLEAR IF NO ERROR,
15 3 R4 - ADDRESS OF UDAIP REGISTER IN UDA
{g 3 RS - UNCHANGED.
lg ;FILL MOST COMMMUNICATION AREA WITH ALL ONES
1
20 017434 016502 000014 UDAINT: MOV C.RING(RS),.R2 1GET FIRST ADDRESS OF RING BAFFER
21 017440 012703 000006 MOV @#<HC . RSZe2.MC.I1S2>/2,.R3 ;GET SIZE OF RING BAFFER
22 017044 012722 177777 UDAILL: MOV €-1,(R2). ;WRITE ONES TO BUFFER
23 017450 005303 DEC R3 sCOUNY THE WORDS IN BUFFER
g 017452 003374 8GT UDAILL sLOOP UNTIL ENTIPE BAFFER WRITTEN
s 100 THE INITIALIZATION
28 017454 004757 017702 CALL UDAJIST 100 FIRSY THREE STEPS
29 017460 103506 8CS UDAIEX tGET OUT IF UDA MICROCODE REPORTED FAILURE
30 017462 012364 000002 MOV (R3).,2(R4) ;MRITE NEXT WORD TO UDASA REGISTER
31 017466 012703 000310 MOV #200. .R3 sGET TRY CGUNTER
32 017472 016402 000002 UDAILA: MOV 2(R4),R2 1LOOK AT UDASA
33 017476 001407 8EQ UDAILC
34 017500 003303 DEC R3
33 017502 001373 BNE UDAILA
36 017504 ERROF 24, ,ERRO2A
017504 104455 TRAP CSEROF
017506 000030 . WORD 24
017510 000000 . WORD 0
017512 012314 . WORD ERRO24
37 017514 00070 B8R UDAIEX
38 017516 01Cc64 000002 UDAIIC: MOV R2,2(R4) 1WRITE O TO UDASA (PURGE)
39 017522 011402 MOV (R4).R2 sREAD FROM UDAIP (POLL)
40 017524 004737 020220 CALL UDARSP 1WAIT FOR STEP OR ERROR BI17
41 017330 103462 BCS UDAIEX 1GET OUT IF UDA MICROCODE REPORTED FAILURt
42 017332 042702 174017 BIC #tC<SA.CNT> ,R2 ;CLEAR OTHER BITS
43 017536 006202 ASR R2 tMOVE TO RIGHMT OF REGISTER
44 017540 006202 ASR R2
4% 017542 006202 ASR R2
45 017544 006202 ASR R2
47 017546 020227 000006 CHP R2,86 sCONTROLLER MODEL MUST BE &
48 017552 001410 BEQ UDAIZ
49 017554 020227 000015 CMP R2,013, ; OR 13
SO 017560 001405 BEQ UDAIZ
51 017%62 ERRDF 14, ,ERRO14 {REPORT CONTROLLER NEEDS NEW REVISION
017562 104455 TRAP CSERDF
017%4 000016 . WORD 14
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GLOBAL SUBROUTINES SECTION .

017566 000000
017570 012120

52 017572 000441 BR UDAIEX
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GLOBAL SUBROUTINES SECTION

V-X IEVE. YV XV 1N o

017374
017600
017602
017606
017610
017612
017614
017616

017620
017620
017622
017624
017626
017630

017632
017632
017636
017642
017646
017652
017660
017664
017672
017674

017676
017700

016502
010201
012703
005722
001003
005303
003374
000405

104455
000027
000000
012236
000422

012700
010064
016501
010161
062761
010161
062761
000244
000207

000264
000207

000014
000006

D1C

;CHECK HOST COMMUNICATION AREA FOR ALL ZEROS

MOV C.RING(RS),R2

MOV R2,R1

MOV @<HC.RSZe2.HC.152>/2.R3
TST (R2).

BNE UDAIZ2E

DEC R3

BGT UDAI2L

BR UDAIS

UDAI2E: ERRDF 23, ,ERROZ2I

UDAIZ:

UDAI2L :

BR UDAIEX

SEQ 0120
1GET FIRST ADORESS OF RING BUFFER
sSAVE FOR ERROR MESSAGE
tGET SIZE OF RING BAFFER
1CHECK WORD IN BUFFER
1GO TO ERROR REPORTER IF NOT ZERO
sCOUNT THE WORDS IN BUFFER
1ILOOP UNTIL ALL WORDS CHECXED
sREPORT BUFFER NOT CLEARED

TRAP CSERDF
.MORD 27
.MORD O
.WORD  ERROZ3

:SEND GO BIT 10 UDASA REGISTER TO END INITIALIZATION

UDAIS:

sSEND TO UDA

;CLEAR Z AS NO ERROR INDICATION

1SET Z 10 INDICATE ERROR OCCURRED
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GLOBAL SUBROUTINES SECTION

X BT JV R VL VY

017702
017702
017704
017704
017706
017712
017712
017716
017720
017722
017726
017732
017740

017746
017752
017756
017756
017762
017766
017772
017776

020034
020036
020040

104422

010146
016304

042704

032704
010437
016537
062737

016504
005037

012746
012746
012746
012746
104437
062706
005764
005014

012700
104436
005737
001406

104455
000024

012134
000261
000424

177000

100000
020120
000014
000004

000000
002172

000340
017332
000004
000003
000010
000002
000004

002172

020124
020124

;UDAIST

i
;START THE INITIALIZATION PROCESS ON THE SELECTED UDA,
:STOP BEFORE WRITING THE THIRD WORD SO UDA DOES NOT

tATTEMPT ANY UNIBUS TRANSFERS.

:
i INPUTS;

: RS - ADDRESS OF CONTROLLER TABLE

tLORD TABLE OF DATA TO SEND TO UDASA REGISTER

UDAIST: BREAK

SEQ 0121

PUSH R1

MOV C.VEC(R3),R4

AND CT.VEC,R4

ASR R4
ASR R4
BIS OSA.STP,R4
MOV R4,UDAID1

MOV C.RING(RS),UDAIDZ
ADD #HC .MSG,UDAID2 ;

;START THE INITIALIZATION BY WRITING TO UDAIP REGISTER
MOV C.UADR(RS).R4
NXMAD

CLR

SETVEC #4,00NXMI,#PRIO7

TST 2(R4)
CLR (R4)
CLRVEC #4

TST NXMAD
BEQ UDAISG

ERRDF 20, ,ERRO2C

SEC
BR UDAISE

TRAP C#B8Rw
MoV R1,-(SP)

BIC @tC<CT VEC> R4

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

OF FIRST RESPONSE RING

;GET ADDRESS OF UDAIP REGISTER
;CLEAR MEMORY ERROR FLAG

1SET UP VECTOR 4
MOV #PRIO7,-(SP)
MOV MM, -(SP)
mv “.'(9)
mv .3.‘(9)
TRAP CsSveC
ADD #10,SP
sACCESS UDASA REGISTER
iMRITE TO UDAIP
1GIVE UP THE VECTOR
MOV o4 ,RO
TRAP csCveC
1SEE IF A MEMORY ERROR OCCURRED

TRAP CS$ERDF

.WORD 20
.WORD O
.WORD  ERRO20
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GLOBAL SUBROUTINES SECTION

SEQ 0122

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

1
e
3 020042 012737 004000 020356 UDAISG: MOV #SA.S1.UDARSD 1 STORE RESPONSE MASK
; 020050 012703 020116 MOV SUDAIDT,R3 1AND INDEX TO TABLE
6 IWAIT FOR AND CHECK RESPONSE DATA
7
8 020054 004737 020220 UDAISL: CALL UDARSP sWAIT FOR STEP OR ERROR LITS
9 020060 103414 BCS UDAISE 1EXIT IF ERROR
10 020062 004733 CALL 8(R3). 1CALL RESPONSE CHECKXER FOR STEP
11 020064 103412 B8CS UDAISE 1IGET OUT IF ERROR
12 020066 006337 020356 ASL UDARSOD 1 SHIFT T0 NEXT STEP BIT
13 020072 032737 040000 020356 BIT #5A.S54,UDARSD 1CHECK IF NOW AT STEP 4
14 020100 001003 BNE UDAISX +GET OUT IF SO
15 020102 012364 000002 MOV (R3).+,2(R4) tWRITE DATA TO UDASA REGISTER
lg 020106 000762 BR UDAISL 1STAY IN LOOP
1
18 020110 000241 UDAISX: CLC ;CLEAR CARRY FOR NO ERROR INDICATION
19 020112 UDAISE: POP R1
020112 012601 MOV (SP).,R1

20 0201:4 000207 RETURN
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GLOBAL SUBROUTIMNES SECTION

WO NONDUWN -

020116
020120
020122
020124
020126
20130

020132
020136
020142

020144
020150
020152
020156
020162

020164
020170
020174

020200
020202

020204
020206
020210
020212
020214
020216

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

004400
001140

020120

177400
010000

020120
177400
020000

SEQ 0123
1DATA TO BE SENT AND RECEIVED BY UDA INITIALIZATION
UDAIDT: .WORD UDAIR1 1FIRST WORD RESPONSE CHECK ROUY INE
UDAID1: .WORD O 1FIRST WORD TO SEND TO UDASA
.WORD UDAIRZ 1 SECOND WORD RESPONSE CHECK ROUTINE
UDAID2: .WORD O 1SECOND WORD TO SEND TO UDASA
.WORD UDAIR3 1 THIRD WORD RESPONSE CHECX ROUTINE
UDAIDS: .WORD SA.TST 1+ THIRD VORO TO SEND TO UDASA
{RESPONSE CHECKX FOR FIRST WORD FROM UDASA
;CHECK FOR PROPER CONTROLLER TYPE
UDAIR1: MOV #SA.S1+SA.DI,R1 1SET STEP ONE BIT
BIC #<SA.QB+SA.MP+SA SM> ,R2 1MASK OFF UNWANTED BITS
B8R UDAIRC tNOW COMPARE
{RESPONSE CHECK FOR SECOND WORD FROM UDASA
;CHECK FOR ECHO OF INTI AND VECTOR
UDAIR2: MOV UDAID1,R1 1GET WORD SENT TO UDASA
SWAB R} 1GET MIGH 8 BITS
8IC #177400,.R1
BIS #5A.S2.R1 1SET STEP 2 BIT
BR UDAIRC sNOW COPARE
tRESPONSE CHECX FOR THIRD WORD FROM UDASA
;CHECK FOR ECHO OF MESSAGE AND COMMAND RING LENGTHS
UDAIR3: MOV UDAID1,R1 1GET WORD SENT TO UDASA
BIC #177400,.R1 1 JUST LOW 8 BITS
BIS #SA.S3,R1 1SET STEP 3 BIT
;COMPARE EXPECTED DATA IN Ri WITH ACTUAL DATA IN R2
UDAIRC: CMP R1,R2 sCOMPARE THE DATA
BEQ UDAIRX sEXIT IF COMPARED CORRECTLY
ERROF 25, .ERRO25 s REPORT ERROR
TRAP CSERDF
MORD 25
WORD O
.MORD  ERRO25
SEC

UDAIRX: RETURN




OB I A WN -

28 020262

30 020270
31 020276
32 020300
33 020302
34 020310
35 020312
36 020316
020316
020320
020322
020324
37 020326

010146
052737
012700
010501
062701
004737

012601
033764
001024

104422
0057587
001770
023765
101005
001383
023765
103757
016402

104455
000026
000000
012210
000407

100000
000012

000036
017352
020356
003206
003220

003218

020356

000002

000036

H1O
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GLOBAL SUBROUTINES SECTION

1 UDARSP

:

tWAIT FOR UDA TO RESPOND WITH DATA IN UDAS2 REGISTER,

;EITHER STEP BIT FROM MASK IN LOCATION UDARSD OR ERROR BIT
tWILL CAUSE A TERMINATION.

+AN ERROR MESSAGE WILL EE PRINTED IF THE UDA DOES NOT RESPOND
1IN 10 SECONDS OR IF ERROR SETS.

:

1 INPUTS

: UDASRD - MASK OF STEP BIT T0 LOOX FOR
i RS - ADORESS OF CONTROLLER TABLC

R4 - ADDRESS OF UDAIP REGISTER

H
OUTPUTS:
i ERROR MESSAGE IF TIME OUT ON RESPONSE OR ERROR BIT SETS
! R2 - DATA FROM UDASA REGISTER
3 CARRY SET IF ERROR BIT SETS OR TIME OUT
UDARSP: PUSH R1
mv Rl.'(?)
BIS #SA.ERR,UDARSD ;SET ERROR BIT IN MASK WORD
MOV #10..RO 1SET UP FOR 10 SECOND TIMEOUY
MOV RS,R1 ;POINT TO COUNTER IN CONTROLLER TABLE
ADD #C.T0,R1
CALL SETTO
POP Ri
MOV (SP). R}
UDARS1: BIT UDARSD,2(R4) ;LOOK AT ERROR AND STEP BIT
BNE UDARSZ ;BRANCH IF EITHER SET
BREAX
TRAP C4$BRX
TST KM.CSR :SEE IF CLOCK ON SYSTEM
B8EQ UDARS1
% ﬁ.&*?.C.TW(RS) tCHECK IF TIME OUT OCCURRED
BNE UDARS1
CMP KU .EL,C.TO(RS)
BLO UDARS1
1%: MOV 2(R4),R2 tGET REGISTER CONTENTS
ERRDF 22, .ERRO22 ;REFORT TIME OUT ERROR
TRAP CSEROF
MORD 22
MORD O
.WORD ERROZ2?2

BR UDARSE

SEQ 0124
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' GLOBAL SUBROUTINES SECTION

Ve GiN) >

020330
020334
020336
020326
020 540
020342
120344
020346
020350

120352
120354

0/:0356

016402 000002
100006

104455
000025
000000
012146
000261
000207

000241
020207

000000

110

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

BPL UDARSX
ERROF 21, ,ERRO21

UDARSE : SEC
RETURN

tNORMAL EXIT

UDARSX: CLC
RETURN

tLOCATION FOR STEP BIY MASK
UDARSD: .WORD O

1GET REGISTER CONTENTS
1EXIT IF ERROR NOT SET
{REPORT ERROR INFO

TRAP CSERDF
.MORD 21
MORD O
.WORD  ERROZ21

sCLEAR CARRY AS NO ERROR INDIZATION

tLOAD BY CALLING ROUTINE

SEQ 0125
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GLOBAL SUBROUTINES SECTION

OBRBNO VWD N

062737
003537
012777

000002

000001 003216
003220
000105 162606

J10

1KW111
:CLOCK INTERRUPT SFRVICE ROU® INE
BGNSRV KW1ll

ADD @1 .KW.EL

ADC KM .EL.2

MOV #KWOUT . ,8KW.CSR
ENDSRV

KWill::
1COUNT THE INTERRUPT

;RESTART THE CLOCK

L10033:
RTI

SEQ 0126
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GLOBAL SUBROUTINES SECTION

VRPN UN -

16
17
18
19
20
21
22

23
24

25
27

28

3

o
=

33

020552
020552

065737
001465

10046
010346
010446
010546
013703
013704
013700
004737
012700
004737

010546
004737

010346
004137
003712
000002
020527
003004

112700
004737

010546
004137
003735
000002

012605
020527
003004

112700
004737

010546
004137
003743
000002

012605

C03206

0C3216
003220
003214
016516
000074
016516

016516

016450

000011

000060
016240

016450

000011

000060
016240

01¢€ i50

RNTIME
tPRINT RUNTIME
H
: INPUTS
: KW.EL - CONTAINS ELAPSED TIME
: KW.HZ - MERTZ OF CLOCK
;1OUTPUTS:;
3 IF CLOCK ON SYSTEM:
3 * RUNTIME HM:MM:SS “ PRINTED
: IF NO CLOCK: ONE SPACE IS PRINTED
RNTIME: TST XW.CSR sCHECK IF A CLOCK PRESENT
BEG RNTIMX 1BRANCH IF NOT
PUSH <RO,R3,R4,.RS>
MOV RO, -(SP)
MOV R3,-(SP)
MOV R4, -(SP)
mV RS.'(SP)
MOV KW.EL,R3 ;GET ELAPSED TIME
MOV KW.EL+2,.R4
MOV KuW.HZ,RO sGET SPEED OF CLOCK
CALL DIVIDE ;COMPUTE SECONDS OF ELAPSED TIME
MOV #60. ,RO ;NOW DIVIDE 8Y 60
CALL DIVIDE : TO COMPUTE MINUTES
PUSH RS ; SAVE REMAINDER AS SECONDS
MOV RS, -(SP)
CALL DOIVIDE ;:DIVIDE BY 60 AGAIN
PNT RNTIM,.R3 ;1 PRINT HOURS
MOV R3S, -(SP)
JSR R1.LPNT
.WORD RNTIM
.HWORD PNT.CT
% R?.I@. s IF MINUTES 9 OR LESS
1
PRINT #'0 ;PRINT A LEADING ZERO
MOVB ¢'0,RO
CALL CPNT
14%: PNT RNTIM1,.RS ;NOM PRINT MINUTES
MOV RS, -(SP)
JSR R1,LPNT
.HORD RNTIM1
.WORD PNT.CT
POP RS 1GET SECONDS
MOV (SP)+.RS
CMP R5,99, +IF 9 OR LESS
BGT 2%
PRINT #'0 :PRINT A LEADING ZERO
MOVB #'0.RO
CALL CPNT
2s: PNT RNTIMZ2,RS ;NOW PRINT SECONDS
JSR R1,LPNT
JHORD RNTIMZ2
LWORD PNT.CT
POP <RS,R4,R3,RO> sHOURS IN R3
MOV (SP).,.RS

SEQ 0127
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GLOBAL SUBROUTINES SECTION

020554 012604
020556 012603
020560 012600
35 020562
020562 112700 000040
020566 004737 016240
36 020572 000207

RNTIMX: PRINT <o’

RETURN

>

L10O

1PRINT A SPACE

MOV (SP)+.R4
MOV (SP)..R3
MOV (SP)..RO

MOve & RO
CALL CPNY

SEQ 0128
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GLOBAL SUBROUTINES SECTION
1 020574 DATE:  GMANID DATEQ,DATEI,A,-1,1.11.,YES 1GET DATE
020574 104443 TRAP C$GHAN
020376 000406 BR 100004
020600 003270 .WORD  DATEI
020602 000152 .WORD  T°'CODE
020604 003344 .WORD DATEQ
020606 177777 WORD -1
020610 000001 MORD  TaLOLIM
020612 000013 LWORD  TeWILIM
020614 100004 :
2 020614 012705 003270 MOV @DATEI.RS ;GET POINTER TO ANSWER
3 020620 121327 000060 CP8 (RS5),#'0
4 020624 103443 BLO DERR
S 020626 122327 000071 DAY: CHP8 (R5).,0'9
6 020632 101049 BHI DERR
7 020634 121327 000055 CP8 (R5), ¢’ -
8 020640 001406 B8EQ DAS1
9 020642 121327 000060 CHP8 (R5),¢'0
10 020646 103432 B8LO DERR
11 020650 1223527 000071 C8 (R5).,#'9
12 020654 101027 BMI DERR
13 020656 122527 000055 DAS1: CMPB (R5)..#' -
14 020662 001024 BNE DERR
15 020664 012704 000014 MOV #12..R4 ;:GET NUMBER OF MONTH
16 020670 012703 003345 MOV OMONTHS,R3 ;GET POINTER TO MONTH NAMES
17 020674 005000 MON1: CLR RO
18 020676 121523 CP8 (RS),(R3).
19 020700 001401 BEQ MON2
20 020702 005200 INC RO
21 020704 126523 000001 MON2: CHPB 1(R5),.(R3).
22 020710 001401 B8EQ MON3
23 020712 005200 INC RO
24 020714 126523 000002 MON3: CMPB 2(R5),.(R3).
25 020720 001401 BEQ MON4
26 020722 003200 INC RO
27 020724 Q05700 MONA: TST RO
28 020726 001407 BEQ MONS
29 020730 0035304 DEC R4
30 020732 001360 BNE MONL
31 020734 DERR PNTF DATEX
020734 004137 016412 JSR R1,LPNTF
020740 011671 .WORD DATEX
020742 000000 .WORD PNT . CY
020744 000713 BR DATE
33 020746 012701 003304 MONS: MOV #DATEO.R1  ;GET POINTER TO DATE FOR FORMATTER
34 020752 010403 MOV R4 ,R3 :GET COPY OF MONTH NUMBER
35 020734 020327 000012 CMP R3,#10 :+ IF 10 OR GREATER
36 020760 103404 8LO MONG
37 020762 112721 000061 MOV8 #'1,(R1). ;PUT A "1" IN OUTPUT
38 020766 162703 000012 SUB #10.,R3
39 020772 062703 000060 MONG: ADD #'0.R3 ;CONVERT MONTH NUMBER TO ASCIX
40 020776 110321 MOVB R3,(R1)« PUT A NUMBER IN QUTPUT
41 021000 112721 000055 MOVB @' -,(R1). PUT A “- IN QUTPUT
42 021004 062704 003410 ADD #DAYS-1,R4 ;;GET POINTER TO DAYS IN MONTH
a3 ; INDEXED BY NUMBER OF MONTH
44 021010 012703 003270 MOV #DATEI,RS  ;GET POINTER TO DATE INPUT
45 021014 005000 CLR RO
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GLOBAL SUBROUTINES SECTION

SEQ 0130

46 021016 121327 000055 DAY1: CrMPB (R3).#

47 021022 001413 BEQ DAYZ2

48 021024 111321 MOVB (R3).(R1)+ ;PUT DAY CHARACTER IN OUTPUT
49 021026 006300 ASL RO

S0 021030 010002 MOV RO,R2

51 021032 006300 ASL RO

S2 021034 006300 ASL RO

S3 021036 060200 ADD R2,RO

54 021040 112302 MOV8 (R3).,Re2

S5S 021042 162702 000060 SUB #'0,R

56 021046 060200 ADD R2,RO

57 021030 000762 B8R DAYl

S8 021052 120014 DAY2: CMPB RO,.(R4)

59 021054 101327 BHI DERR

60 021056 005700 TST RO ;SEE IF DATE IS ZERO

61 021060 001723 BEQ OERR 1ERROR IF SO

62 021062 062705 000003 ADD #3.RS

63 021066 121327 000055 CP8 (RS).#' -  ;CHECK FOR “-" BETWEEN DAY
64 021072 001320 BNE DERR : AND YEAR IN OUTPUT

65 021074 1123521 MOVB (RS5)+,(R1)« PUT -+ IN OUTPUT
66 021076 010504 MOV RS.R4 ;:GET COPY OF INPUT STRING POINTER
67 021100 0035000 CLR RO

68 021102 005002 CLR R

69 021104 121427 000060 YER1: CMPB (R4).9'0

70 021110 103416 BLO YER2

71 021112 121427 000071 CP8 (RA).#'9

72 021116 101013 BHI YERe

73 021120 006300 ASL RO

74 021122 010003 MOV RO,R3

75 021124 006300 ASL RO

76 021126 006300 ASL RO

77 021130 160300 ADD R3,.RO

78 021132 112403 MOV8 (R4)+,R3

79 021134 162703 000060 ¢'0,R3

3

80 021140 060300

81 021142 003202

82 021144 000757

83 021146 105714 YERZ2:
84 021150 001271

85 021132 020227 000002

86 021136 001407

87 021160 020227 000004

88 021164 001263

89 021166 020027 003554

@
g2

2532

BEIRIRIRCBZEE
L AL
g n

90 021172 103660 DERR

91 021174 000413 YERS

92 021176 012702 003425 YER3: MOV #YEAR19,R2
93 021202 020027 000106 CMP RO,#70.

94 021206 103002 BHIS YER4

95 021210 012702 003430 MOV #YEAR20,R2
9 021214 105712 YER4A: TSTB (R2)

97 021216 001402 BEQ YERS

98 021220 112221 MOVB (R2)+,(R1)«
99 021222 000774 BR YER4

100 021224 112521 YERS: ™MOVB (R5)+,(R1).
101 021226 001376 BNE YERS

102 021230 000207 RETURN
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GLOBAL SUBROUTINES SECTION

103
108 021232 000000 BRSAV: .WORD O 1DEFARLT BR LEVEL AND VECTOR

SEQ 0131

105
106 001234 ENDMOOD
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PROTECTION TABLE

1 .SBTTL PROTECTION TABLE

l

3 021234 BGNMOD

4

5 30.

6 : THIS TABLE IS USED B8Y THE RUNTIME SERVICES

M : TO PROTECY THE LOAD MEDIA.

8 3 -

9

10 021234 BGNPROT

021234 LIPROT:

11

12 02123%4 177777 -1 tOFFSET INTO P-TABLE FOR CSR ADDRESS

183 0212%¢ 177777 -1 sOFFSET INTO P-TABLE FOR MASSBUS ADORE SS

1; 021240 177777 -1 sOFFSET INYO P-TABLE FOR DRIVE NUM@GER

1

16 021242 ENDPROT
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PROTFCTION TABLE

V-1 ENT- XV N WTY Y

33

35
36
37
38
39
40
4]
42
43
44
45

46
47

48
49

S0
S1
Se
53

021242
021242

021242
021242
021246

021250
021230
021252
021260
021262
021262

012700 000040

104447

103004
012737
000432

000010 003204

.S8TTL

]
*
H
$
H
]
H
]
'
H
3
;
[]
i
]
i
1]
L]
]
]
)
H
]
H
]
i
§
L]
H
i
H
H
]
H
H
H
H
]
H
]

1¢:

INITIALIZE SECTION

THE INITIALIZE SECTION CONTAINS THE CODING THAT IS PERFORMED
AT THE BEGINNING OF EACH PASS. THIS CODE IS EXECUTED UNDER F1VE
CONDITIONS. THERE

ARE SUPERVISOR EVENT FLAGS THAT ARE USED TO LETY THE

OIAGNOSTIC KNOW UNDER WMICH CONDITION THE EXECUTION IS TAKING

PLACE.

THE EVENT FLAGS ARE READ USING THE “READEF - MACRO.

THE CONDITIONS UNDER WMICH THE INIT CODE IS EXECUTED AND TeE
CORRRESPONDING EVENT FLAGS ARE:

IF HERE

IF HERE

IF HERE

IF HERE

IF HERE

IF HERE

START COMMAND EF . START
RESTART COMMAND EF .RESTART
CONTINUE COMMAND EF . CONTINUE
POMERDOWN/POMERUP EF .PWR

NEW PASS EF .NEW
FROM START COMMAND THEN

SEY ISTRY BIT £ CLEAR OTHER BITS IN FLAG

PROM RESTARY COMMAND THEN
SET IREST BIT IN IFLAGS

FROM START OR RESTART COMMAND THEN
RESET ALL UNITS

ESTADLISH FREE MEMORY

CLEAR TNUM

INITIALIZE CLOCK

BUILD CONTROLLER £ DRIVCS TABLES IN MEMORY
EXIT INIT SECTION

FROM CONTINUE COMIAND THEN
SET ICONT BIT IN JFLAGS
EXIT INIT SECTION

FROM POMER FAIL RESTART THEN
EXIT INIT SECTION

FROM NEW PASS OR SLB-PASS THEN
LOOK FOR ANY ADDED OR DROPPED UNITS
EXIT INIT SECTION

BGNINIT
LSINITV::
+HERE FROM START COMMAND?
READEF #EF .STA
MOV
TRAP
;BRANCH TO 1¢ IF NOT, ELSE
BNCOMPLETE 14 BCC
MOV SISTRT,IFLAGS 1SET START BIT IN FLAG,
B8R INIT]
{HERE FROM RESTART COMMAND?
READEF #€EF .RES

SEQ 0133

®EF .STA RO
CS$REFG

13




- INITIALIZE SECTION

Rl 2%

67

69

70
71

73
74
75
76
V7
78
79

81
83
85

-

86
87

89
91

92
93

021262
021266

021270
021270
021272
021300
¢21302
021302
021302
021306

021310
021310
021312
021320
021326
021330
021330
021330
021334

021336
021336
021340
021340

021342

021346
021352
021356
021360
021364
021370
021372
021374
021400
021402

021406
021412
021416
021416
021422
021424
021424
021426
021426
021432

012700
104447

103004
052737
000422

012700
104447

103007
042737
052737
000405

012700
104447

103401

104444
000137

012700
030037
001011
012700
030037
001004

030037
001757
010037
000105

005037
005037

012700
104462

103413

012700
104462

000037

003204

000036

000020 003204
000002 003204

000034

022126

000003
002136

002136

002136

003200

003216
003220

000114

000120

28:

3

INITQT:

INITO:

- B8 S O

INITL:

1s:

Ell
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BNCOMPLETE 2

8IS OIREST, IFLAGS

BR INITL
READEF #EF .CON

BNCOMPLE TE 34

8IC SISTRTH, IFLAGS
8IS ®ICONT, IFLAGS

8R INITO
READEF #EF .PWR

BCOMPLETE
DOCLN

JP INITXX

INITO

MOV
TRAP

1BRANCH TO 2¢ IF NOT, ELSE

8cc

1SET RESTART BIT IN FLAG.
+HERE FROM CONTINUE COMMAND?

MOV
TRAP

;BRANCH TO 3¢ IF NOT, ELSE

8cC

+CLEAR 1ST TIME THRU FLAG AND
1SET CONTINUE BIT IN FLAG.

sHERE FROM POMER FAIL?

1BRANCH TO INITO IF POMER FAIL,

MOV
TRAP

8Ccs
ABORT PROGRAM ON NEW PASS
TRAP

3 EXIT THE INITIALIZE SECTION.

INITIALIZE Kuil CLOCK, FREE MEMORY AND IP ADORESS TABLE
OURING START OR RESTART COMMAND ONLY

MOV 050,.FHT,RO
817 RO,SFPTBL
BNE 1

MOV #50.CNS,RO
817 RO, SFPTBL

BONE 14

ASL RO

BIT RO,SFPTBL
BEQ INITQT
MOV RO, MODE
KWOUT . =105

CLR KW EL

CLR KW.EL2
CLoCK  L.RO
BCOMPLETE 4
cLock  P,RO

- W wn O G5 Y G v W

SEQ 0134

OEF _RES ,RO
COREFG

2t

#EF .CON,RO
CHREFG

3

#EF . PR RO
CSREFG
ELSE

INITO

CSOCLN

GET BITS FOR REFORMAT MODE FLAG

CHECK IF REFORMAT

IF SO, CONTINUE

GEY BIV FOR RECONSTRUCT FLAG
CHECKX IF RECONSTRUCT MODE

IF SO, CONTINUE

GET BIT FOR RESTORE MODE
CHECK IF RESTORE MOOE

IF NONE OF ABOVE, ABORY TEST
SAVE MODE FLAGS

DATA TO START CLOCK

1CLEAR ELAPSED TIME
1SEE IF L-CLOCK PRESENT

MOV
TRAP

8Cs

1SEE IF P-CLOCK PRESENT

MOV
TRAP

®'L,RO
C4CLCK

24

#'P,RO
CsCLCX
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INITIALIZE SECTION

9%

97
98

100
101
102
103
104
105
106

107
108
109

110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131

133
134
135
136
137
138
139
140

021434
21434
021436
021442
021442
021446
021450
021452

021434
021460
021464
021470

021474
021474
021300
0213504
0213510
021514
021516
021522
021530
021534
021534
021536
021542

021530
021536
021362
021366
021372
021376
021600
021602

021606
021614
021620
021624
021630
021634
021636
021640

103407
005037

004137
004110
000000
000426

012037
012037
012037
012037

012746
012746
013746
012746
104437
062706
012777
004737

104431
010037
017737

013737
005077
013700
012701
062701
003300
001374
004737

013737
003077
003037
012701
012702
005021
005302
001375

003206
016412

003206
003210
003212
003214

000340

003212
000003

000010
000105
012750

002140
160372

002140
161420
002012
000001
000015

012706

002140
160330
002132
003434
000010

161456

002142

003202

002150

2%:

3s:

INIT2:

1¢:

INITS:

1s%:

F11

BCOMPLETE ot

CLR KW .CSR
PNTF NOCL OCK

BR 34

MOV (RO). ,XKW.CSR
MOV (RO)+ ,KW.BRL
MOV (RO)+ KW, VEC
mv (m)’.“u.ﬂz

SETVEC Ku. VEC,#KW11I,8PRIO?

MOV OKWOUT . , 8KuW.CSR
CALL RESET
MEMORY FFREE

MOV SFFREE ,FSIZE
ALLOCATE DRIVE TABLES TO MEMORY

i FFREE ,DTABS

CLR SDTABS

MOV LSUNIT . RO

MOV #1,.R1

ADD #<D.SIZE>/2,R1
DEC R0

BNE 14

CALL ALOCM

SEQ 0135

) 24
1 IF NEITHER, CLEAR CSR STORAGE WORD

JSR Ri,LPNTF
.WORD NOCLOCX
.MORD PNT.CT

1STORE DATA RETURNED

1SETUP XKW1l VECTOR ADORESS

MOV #PRIO7,-(SP)
MOV KW.VEC, -(SP)
MOV 3, -(SP)
TRAP CeSVEC
ADOD #10,5P
1START THE CLOCK
sRESET ALL CONTROLLERS
tRESET START OF FREE MEMORY
TRAP CorEM
MOV RO ,FFREE
(RESET SIZE OF FREE MEMORY

1STORE START OF DRIVE TABLES AND

tMARK ZERO END.

sGET NUMBER OF LOGICAL UNITS TO RUN,
tGET INTYIAL SIZE OF DRIVE TABLE AND
sACCUMAATE DRIVE TABLE SIZE.

1SEE IF ANY MORE LOGICAL UNITS,
tBRANCH IF NOTY, ELSE

+ALLOCATE ALL DRIVE TABLES TO MEMORY.
; R1 POINTS TO 1SY WORD IN ORIVE TABLE

INITIALIZE CONTROLLER TABLE STORAGE WITH A WORD OF ZEROS

MOV FFREE,CTABS
CLR SCTABS

CLR CTRLRS

MOV #IPADRS ,R1
MoV #8. ,R2

CLR {R1).
DEC k2
BNE 14

BUILD CONTROLLER TABLES

STORE START OF CONTROLLER TABLES AND
MARK ZEROS END.

CLEAR CONTROLLER COUNT

Rl -> IP ADDRESS

GET MAXIMUM # OF CONTROLLERS

CLEAR ENTRY

OONE ?
IF NOT, BRANCH

- Gn W We GE Vs 9 W
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INITIALIZE SECTION

l‘é H

14

143 021642 005005 INIT4: CLR RS JCLEAR CUSTOMER DATA FLAG

184 021644 005002 CLR  R2 'START WITH LOGICAL UNIT O

145 021646 0'-:57 005160 021232 MOV  #5160.BRSAV , SAVE DEFAULT FOR BR LEVEL £ VECTOR

146 0216~ 16:  GPHMARD R2.RO | GET POINTER T0 IT'S P-TABLE
021634 010200 MOV R2,RO
021656 104442 TRAP  CIGPHRD

147 021660 BNCOMPLETE 164 , BRANCH TO 164 IF NOT AVAILABLE
021660 103104 8CC 164

148 021662 013703 002150 MOV CTABS.R3 ; GET ADDRESS OF 1ST CONTROLLER TABLE

149 021666 005713 2. ST (RS} \ CMECK IF ANY MORE TABLES

150 021670 001405 BEQ 64 ; BUILD NEW TABLE IF FOUND ZERO WORD

151 021672 021013 C®  CRO),(RS) | CHECK IF SAME CSR ADORESS.

152 021674 ASSUME C.UADR EQ O

153 021674 ASSUME HO.UBA EQ O

134 021674 001444 8EQ 114 ; BRANCH IF SO

156

157 021676 062703 000052 Ss:  ADD  OC.SIZE.RS sPOINT TO BEGINNING OF NEXT CONTROLLER

138 021702 000771 BR 24 s TABLE IN MEMORY.

160 H

161 : BUILD NEW CONTROLLER TABLE

i *

164 021704 012704 003434 68: MOV OIPADRS,R4 1GET BEGINNING OF IP ADORESS TABLE

165 021710 020427 003444 78 (% R4,60IPADRS.S. 'SEE IF END OF IP ADDRESS TABLE.

166 021714 101004 BHI 9% 'BRANCH IF SO, ELSE

167 021716 005724 ST  (R&). {UI0 WE FIND AN OPEN ENTRY ?

168 021720 001401 BEQ 8% {BRANCH IF SO, ELSE

169 021722 000772 BR 7 1LOOK AGAIN.

171 021724 011044 86: MOV (RO).-(R&) s TAKE CSR ADDRESS FROM P-TABLE

172 LAMD STORE IT IN THE IP ADORESS TABLE.

173 021726 012701 000025 9s: MOV #<C,SIZE>/2.R1 {GET & OF ENTRIES IN CONTROLLER TABLE

174 021732 004737 012706 CALL  ALOCM {AND ALLOCATE A TABLE TO MEMORY.

175 : RO => 15T WORD P-TABLE

176 ; Rl => 1ST WORD IN CONTROLLER TABLE

177 021736 011021 MOV (ROD,(R1). : STORE CSR ADDRESS AND

178 021740 010221 MOV R2,(R1)e i UNIT NUMBER IN THE CONTROLLER TABLE.

179 021742 013704 021232 MOV  BRSAV.R4 i GET DEFAULT VECTOR & BR LEVEL

180 021746 162704 000004 SUB  84,R4 : GET NEXT VECTOR

181 021752 010437 021232 MOV  R&.BRSAV i SAVE NEXT VECTOR

182 021756 010421 MOV  R4.(R1)e \STORE IT IN THE CONTROLLER TABLE.

183 021760 012721 004037 MOV  #4037,(R1). {THE 'JSR RO‘ INSTRUCION AND

184 021764 012721 017342 MOV  GUDASAV,(R1). L THE ADORESS OF THE INTERRUPT SERVICE

185 ‘ROUTINE IN THE CONTROLLER TABLE.

186 021770 012704 000020 MOV #<C.SIZE-C.FLG>/2,R4  (GET @ OF ENTRIES TO END OF TABLE,

187 021774 005021 108: CLR  (R1)e 'CLEAR REST OF TABLE AND

188 021776 005304 DEC R4 1ADD ZERO WORD AT END.

189 022000 002375 BGE 108 ;LOOP TIL ALL CLEARED

190 022002 005237 002152 INC  CTRLRS {KEEP TRACK OF CONTROLLER COUNT

192 3

193 ; BUILD ORIVE TABLES

194
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INITIALIZE SECTION
195
196 022006 013701 003202 118: MOV DTA8S,R1 JGET ADDRESS OF CURRENT DRIVE TABLE
197 022012 062703 000016 ADD &C .ORO,R3 : INDEX TO 1ST ODRIVE IN TABLE
198 022016 012704 000010 MOV o8, R4 s GET @ OF DRIVES PER CONTROLLER
199 C22022 005713 12¢: 18T (R3) LANY ENTRY TO DRIVE TABLE,
200 022024 001411 8EQ 14 JBRANCH IF NOT, ELSE
501 022026 026033 000002 CMP  HO.LDR(RO).8(R3)+ JCOMPARE DRIVE NUMBER IN DRIVE TABLE.
202 022082 001002 BNE 134 JORANCH IF OIFFERMENT, ELSE
203 022034 000137 022140 JMP  MLDRER tFOUND TWO P-TABLES WITH SAME ORIVE.
205 022040 005304 13s:  DEC R4 , COUNT DRIVES
306 022042 001367 BNE 12$ : IF FOUR DRIVE TABLES ALREADY EXIST,
207 022044 000137 022156 P TOOMER i THEN REPORT ERROR
309 022050 010113 148: MOV R1,(R3) s STORE ADDRESS OF DRIVE TABLE IN
210 ;CONTROLLER TABLE.
311 022052 016021 000002 nOV HO.LDRCRO) . (R )+ ' STORE DRIVE NMUMBER AND
212 0220% 010221 MOV  R2.CR1)e sLOGICAL UNIT NUMBER IN DRIVE TABLE.
514 022060 062737 000032 003202 ADD  #0.SIZE.DTABS sNEXT ORIVE TABLE ADORESS AND
215 022066 005077 161110 CLR  SOTABS sMARK ZERO END.
216 022072 005202 166: INC  R2 s INCREMENT LOGICAL UNIT MUMBER
517 022074 020237 002012 %  R2,LSUNIT JCHECK IF GOV ALL TABLES
518 022100 002665 BLT 14 LIF NOT, GO BACK FOR NEXT, ELSE
219 022102 012701 000001 MOV #1,.R1 JGET 1 WORD TO TERMINATE ALL CONTROLLER
220 022106 004737 012706 CALL  ALOCHM s TABLES AND ALLOCATE IT TO MEMORY.
222 :
223 " SAVE CURRENT PARAMETERS TO FREE MEMORY SO EACH TEST CAN USE ALL OF IT
H
225
556 022112 013737 002140 002144 INIT6: MOV FFREE,FMEM JSAVE START ADDRESS
227 022120 013737 002142 002146 MOV  FSIZE.FMEMS 'SAVE SIZE
229 ]
230 : EXIT INITIALIZE SECTION
233 022126 INITXX: SETPRI #PRI0O LSET RUNNING PRIORITY TO ZERO
022126 012700 000000 MOV #PRI00.RO
,3q 022132 104481 TRAP  C$SPRI
235 022134 EXIT  INIT
022134 104432 TRAP  CHEXIT
,g 02213 00003 WORD  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
022154 104444 IRAP  CSDCLN
241

242 tMORE THAN EIGHT DRIVES SELECTED ON ONE CONTROLLER
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243
244
243

247
248
249

022156
022162
022162
022164
022166
022170
022172
022172

022174
022174
022174

013705 003242
104454
000003
000000
012026

104444

104411

TOOMER: MOV TEMP,R5
ERRSF 3, ,ERROO3

DOCLN

ENDINIT

tGET CONTROLLER ADDRESS

L10035:

TRAP

555

TRAP

TRAP

CHERSF
3

0
ERROO3
C$OCLN

CSINITY

SEQ 0138




Jll

CZUDKO UDASOA/KDASO Q FORMATTER MACRO VOS.01b Mondey 01-Oct-84 10:07 Pege 117 S€Q 0139
AUTODROP SECTION
1 .SBTTL AUTODROP SECTION
2
3 ;00
a . THIS CODE IS EXECUTED IMMEDIATELY AFTER THE INITIALIZE COOE IF
5 . THE "ADR" FLAG WAS SET. THE UNIT(S) UNDER TEST ARE CMECKED 10
6 : SEE IF THEY WILL RESPOND. THOSE THAT DON'T ARE IMMEDIATELY
7 ; DROPPED FROM TESTING.
S
10 022176 BGNAUTO
022176 LSAUTO: :
11
12 022176 ENDAUTO
022176 £L10036:
TRAP  C$AUTO

022176 104461
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CLEANUP CODING SECTION
1 .SBTTL CLEANUP CODING SECTION
2
X jee
4 ; THE CLEANUP CODING SECTION CONTAINS THE CODING THAT 1S PERFORMED
s ; AFTER THE HARDMWARE TESTS HAVE BEEN PERFORMED.
6 e
4
8 022200 BGNCLN
9 022200 LSCLEAN: :
10 022200 004737 013206 CALL CLOSEF ;CLOSE DATA FILE
11 022204 SETVEC &4, 8NXMI, #PRIO7
022204 012746 000340 MOV WPRIO7,-(SP)
022210 012746 017332 MOV #NXMI, - (SP)
022214 012746 000004 MOV ™, -(SP)
022220 012746 000003 MOV 3,-(SP)
022224 104437 TRAP CsSVEC
022226 062706 000010 ADO #10,5P
12 022232 012703 000010 MOV #8.,R3 + RS = COUNTER OF ENTRIES
13 022236 012704 003434 MoV #IPADRS ,R4 ; R4 -> IP ADDRESS
14 022242 005714 1¢: TST (R&) 1 IS THERE AN ENTRY?
15 022244 001403 BEQ et i IF NOT, DONE
16 022246 003034 CLR (R4 ). s INIT UDA
17 022250 005303 DEC R3 1 MAKE SURE WE DO NOT EXTEND OVER AREA
18 022252 001373 BNE 18 i IF NOT DONE, BRANCH
19 022254 as: CLRVEC &4
022254 012700 000004 MOV 4 .,RO
20 022260 104436 TRAP C$CVvEC
21 022262 ENDCLN
022262 L10037;
22 022262 104412 TRAP C$CLEAN

23 022264 ENDMOD




L1l

CZUDKO UDASOA/KDASO-Q FORMATTER MACRO V05.01k Mondey 01-Oct-84 10:07 Pege 119
TeST 1: OUP PROGRAM DRIVEP

R NN -

-~

11
13
14
15
16
17
18
19

21

22

23
24

27

28

29
30

022352
022332
022354
022354
022356
022360
022362
022364
022364
022366
022370
022376
022400
022406
022410
022410
022412
022414
022416
022420
022420
022422

022424

004137
004565

104450

103020
005037

104443

003242
000130
003630
000001

005737
001417
005737
001002
004737

032737
001164

104450
103406

104454
000012

012106
104432
032737
0V1435
023727
001406

104454
000011

012074

104432
000326

.SBTTL TEST 1: DUP PROGRAM DRIVER

016432

003242

003242
003304
020574
000003 003200 T1MOOE:

TI1QUIT:

000010 003200 7T1GO:

0Oz2v12 000001

T1RST:

BGNMOD
BGNTST
PNTX WNSTRT

MANUAL
BNCOMPLETE T1MODE
CLR TEMP

GMANIL WNQUES,TEMP,1,YES

TST TEMP

8EQ T1QUIT
TST DATEO
BNE T1iMODE
CALL DATE

BIT #S0.FMT,MODE
BNE T1FMT

MANUAL
BCOMPLETE T1GO

ERRSI 10, ,ERRO10

EXIT TST

817 #50.STR,MODE
BEQ T1CNS

CrP LEUNIT, 1
BEQ T1RST

ERRSF 9, ,ERRO09

EXIT TST

PNTF FILNAM

1PRINT WARNING MESSAGE

T1::

1SEE IF MANUAL INTERVENTION ALLOWED

$IF NOT, JUST RUN THE PROGRAM
;CLEAR WORD FOR ANSWER

1ASK IF STILL WANT TO RUN

;LOOK AT ANSHER

1 IF NO, QUIT NOW

1SEE IF ALREADY ASKED FOR DATE
+IF NOT, GET IT NOW

100006 :

SEQ 014}
JSR R1,LPNTY
LHORD WS \RY
.WMORD PNT.CT
TRAP C $MANI
8CC T1M00E
TRAP CSGMAN
BrR 100004
.WORD TEMP
.HORD T$CODE
.MORD  WNQUES
MORD 1
TRAP CS$MANI
8Cs T1GO
TRAP CSERSF
. WORD 10
MORD O
.WORD ERRO10
TRAP CS$EXIT
. WORD L10040- .
TRAP CSERSF
MWMORD 9
.WORD O
. WORD ERROO9
TRAP CSEXIT
. WORD L10040 .
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TEST 1: DUP PROGRAM DRIVER

51

33

3
37
39
41

42
43

4t 4v3 3t b 1 2t 3

022424
022430
022432
022434
022434
022436
022440
022442
022444
022446
0224350

004137
011710
000000

104443
000406
003230
000142
003574
177777
000001
000012

012700
104434
012737
G00513
013705
010504
062704
012703
011402
001476

011246
011546
016246
004157
004261
000006

104443
000406
003242
000142
003626
177777
000001
000024

012701
005000
105711
001410

0035200
121127
103420
122127
101767
000414
020027
103424
012701
012700

016412

003230
177777
002150

000016
000010

000002
016412

003242

000071

000024

003242
003320

002156

TICONS:

T1SERL:

T1SERZ:

T1SERS:

T1SER4 :

T1SERS:

GMANID FILNAQ.FNAME.A,-1,1,10.,NO

OPEN #FNAME

BR T1FMY

MOV CTABS.RS
MOV R5,.R4
ADD #C.DRO . R4
MOV #8..R3
MOV (R4),R2
B8EQ T1SERN

;GET FILE NAME

100014 :

sMARK FLAG AS FILE OPEN

;:GET ORIVE TABLE POINTER

PNTF SERNUM,D.UNIT(R2),(R5),(R2)

ASSUME
ASSUME

UADR EQ O
N:VEGO

C.
D.
GMANID SERNQ,TEMP,A,-1,',20..NO ;GET SERIAL NUMBER

MOV #TEMP .R1
CLR RO

7518 (P1)

BEQ T1SERS

INC RO

CHP8 (R1),#'0
8LO T1SER?
CMP8 (R1).,#'9
B8LOS T1SER4
BR T1SER?7

CMP RO, #20.
B8LO T1SERS

MOV #TEMP,R1
MOV #HIGHEST ,RO

10002 :

SEQ 0142
JSR R1,LPNTF
WORD F ILNAM
WORD PNT.CY
TRAP CSGMAN
B8R 10001 ¢
.WORD  FNAME
.WORD T4CODE
.MORD  FILNAQ
LMORD -1
WORD  T4LOLIM
WORD  TSHILIM
MOV OF NAME , RO
TRAP C40PEN
MOV (R2),-(SP)
MOV (RS),-(SP)
MOV D.UNIT(R2),-(SP)
JSR R1,LPNTF
.WORD SERNUM
.WORD PNT.CT
TRAP CIGMAN
BR 100024
.WORD TEMP
.WORD  T$CODE
.WORD  SERNQ
.WORD -1
LWORD  TSLOLIM
LWORD  THHILIM
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TEST 1: DUP PROGRAM DRIVER

59
60
61
62
63
64

65
67

69
70
71
72
73
74

76
17
8
79

81

83

022710
022714
022716
022720
022726
022732
022736
022740
022744
022744
022746
022750
022750
022750
022752

105710
001416
122120
001774
103413

012746
012746
012746
010690
104417
062706
000724
062702
012701
112122
001376
003303
001402
005724
000700
062705
005715
001267
013737
013701
004737
001402
004737

104432
000002

104401

003320
011601
000002

003242

000052

002150
002152
013074

013224

002154

T1SERG:

T1SER?:

T1SERS:
T1SER9:

T1SERN:

TAFMT:

6¢:

1578 (RO)

BEQ T1SERS

CP8 (Ri)+.(RO).
BEQ T1SERG

BLO T1SERS

N11

PRINTF #SERNX, HIGHEST

BR T1SER3

ADD #0.SERN,R2
MOV #TEMP,R1
MOV8 (R1)+,(R2)-
BNE T1SER9

DEC R3

BEQ T1SERN

TST (R4 ).

BR T1SERZ2

ADD #C.SIZE,RS
TST (R3)

BNE T1SER1

MOV CTABS,TSTTAB
MOV CTRLRS,R1
CALL RUNDM

BEQ 6%

CALL RESPOM
EXIT TST

ENDTST

ENDMOO

SEQ 0143

MOV OHIGHEST, -(SP)
MOV #SERNX, -(SP)
MOV 2. -(5P)

MOV SP,RO

TRAP COPNTF

ADO 6, 5P

;PUT ANSWER INTO DRIVE TABLE

:GET FIRST TABLE ADDRESS
RUN DM PROGRAM ON ALL CONTROLLERS
RUN ALL CONTROLLERS OF ONE TYPE AT ONCE

- W ®

TRAP CS$EXIT
LWORD  L10040 .

L10040:
TRAP CS$ETST




022752

14 022752
022752
022754

15

16

17

18 022754

19

20 022754

21 0227354

22 022754

000011

Ble

SEQ 0144
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HARDWARE PARAME TER CODING SECTION

.SBTTL HARDUARE PARAMETER CODING SECTION
BGNMOD

joe

1 THE MARDWARE PARAMETER CODING SECTION CONTAINS MACROS

+ THAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES. THE
1 MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE
s INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE
i MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS

3 WITH THE OPERATOR,
y--

BGNHRD
.WORD L1004} -L$HARD/?2

LSMARD: :

sFORMAT OF MARODMARE P-TABLE IS AS FOLLOWS:
TABLE 1START A TEBLE OEFINITION

ITEM HO.UBA 2 1 UNIBUS ADORESS
ITEM HO.LOR 2 i ORIVE NUMBER




Cid
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HARDWARE PARAME TER COCING SECTION

1

(F )

~onNs

022734
022754
022736
022760
022762
022764
022764
022766
022770
022712
022774
022776

022776

022776
023012

G00031
022776

160000
177774

001052

023012
r1rn

000000
000377

103
104

GPRMA MW, UBA,HO.UBA,0,160000,177774,YES 1BUS ADORESS
‘m
. VIRO
. WORD

GPRMD  H.LDR,HO.LDR,D, 1,0.,255.,YES ; DRIVE SEL®CT NUMBE
. WORD
. WORD
.WORD
. WORD
. WORD

ENDHRO
.EVEN

L1004} :

123 122 H.UBA: _ASCIZ \CSR ADORESS\
122 111 H.LOR: eﬁ'l'l \DRIVE NUMBE I\

SEQ 0145

T 4COOE
M, UBA
TILOLIM
ToHILIN

T4CODE
Hil.m
TLOLIM
TOHILIM




CZUDKO UDASOA/KDASO-Q FORMATTER MACRO v0S.Olb Mondey Ol Oct 84 10:07 Page 122
SOF TWARE PARAMETER CODING SECTION

V-Xo RVY- AV R YT LV]

023030
023030
023032

023032
023032

023032

000022

000010

DLl

SEQ 0146

.SBTTL SOFTWARE PARAMETER CODING SECTION

e e @9 v We E= e W

BGNSF T

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.

LHMORD L 10042 LISOFT/2
L$SOFT:

{FORMAT OF SOFTWARE P-TABLE IS AS FOLLOWS:

TABLE

ITEM SO.BIT
S0.FM1
SO.FM2

SO.FM

SO0.CNS
SO.STR

END

s a~-4dn "

4
BITO
8IT1
= SO.FM1.+50.FM2
BIT2
8IT3

;START A TABLE DEFINITION

s YES/NO ANSMERS
3 REFORMAT MODE
1 (AGAIN)

3 RECONSTRUCT MOOE
s RESTORE MOOE




EL2

SEQ 0147
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SOF TWARE PARAMETER CODING SECTION
1 023082 GPRML S.FMT,S0.8IT,S0.FM1,YES  REFORMAT?
023032 000130 MORD  T#COOE
023034 023247 .WORD S, FMT
023036 000001 MORD  SO.FM
2 023040 XFERT SWEND
023040 017024 .WORD  T$COOE
3 023042 GPRML S.NRF,S0.BIT,S0.FM2,YES  jAGAIN - REFORMAT?
023042 000130 .WORD  T4CODE
023044 023076 .MORD  S.NRF
023046 000002 .MORD  SO.FH2
4 023050 XFERT SWEND
023050 013024 .WORD  T$CODE
S 023052 GPRML S.CNS.S0.BIT,SO.CNS,YES  ;RECONSTRUCT
023052 000130 .WORD  14CODE
023054 023326 .MORD S.CNS
023056 000004 .WORD SO.CNS
6 023060 XFERT SWEND
023060 GO7024 _WORD  T$COOE
7 023062 GPRM. S.RST,SO.BIT,S0.STR,YES ;RESTORE?
023062 000130 .MORD  T$CODE
023064 023371 .MORD S.RST
023066 000010 .MORD SO.STR
8 023070 XFERT SWEND
023070 003024 _MORD  T$COOE
9 023072 DISPLAY S.NOF  ;NARNING
023072 000003 .WORD  T4CODE
023074 023512 .WORD  S.NOF
10 023076 SWEND: ENDSFT
_EVEN
023076 L10042:
11
12 023076 015 012 S.NRF: .BYTE 15,12
13 023100 116 117 124 "ASCII\NOT USING EXISTING INFORMATION WILL DESTROY THE FACTORY BAD SECTOR\
14 023202 015 012 .BYTE 15,12
15 023204 111 116 106 JASCIININFORMATION ON THE DISKS.\
16 023235 015 012 .BYTE 15,12
17 023237 101 107 101 .ASCIINAGAIN - \
18 023247 122 105 106 S.FMT: _ASCIZ\REFORMAT USING EXISTING BAD SECTOR INFORMATION\
19 023326 122 105 103 S.CNS: .ASCIZ\RECONSTRUCY BAD SECTOR INFCRMATION\
20 023371 104 117 080 S.RST: .ASCII\DO YOU MAVE A FILE ON THE SYSTEM LOAD DEVICE\
21 023445 015 012 .BYTE 15,12
22 023447 040 103 117 .ASCIZ\ COMTAINING BAD SECTOR INFORMATION\
23 023512 131 117 125 S.NOF: .ASCIZ\YOU CANNOT PROCEED WITHMOUT SUCH A FILE.\
24 023562 122 105 123 "ASCIZ\RESTART PROGRAM AND SELECT 10 REFORMAT OR RECONSTRUCT DISK.\
25 023656 000 .BYTE 0
26 .EVEN
27
28 .DSABL AMA

29 000000 .PSECT END




F12
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PATCH AREA
1 .SBTTL PATCH AREA
2
3 000000 SPATCH: :
4 000050 .REPT 4C,
5 .WORD O
6 .ENDR
8 000120 LASTAD
.EVEN
%iﬁg m .WORD T4FREE
000124 LSLAST: : .MORD T$SIZE

10 000124 ENDMOD
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PATCH AREA
é 000124 BGNSE TP
3 000124 BGNPTAB

000124 000000
000126 000002
000130

4
S 000130 172150 LMORD 172150
?000132 000000 .WORD O.
8

000134 ENDPTAB
000134

9
10 000134 ENDSETUP

18 000001 .END
fFrrors detected: O

ses Agsembler statistics

Work file resds: 589

Work file writes: 519

Size of work file: 29208 Worde ( 115 Pages)
Size of core pool: 14336 Words ( 56 Peger)
Opersting system: RT-11 (Under RTEM-11

Elepeed time: 00:07:56.C0
ZUDKAOQ ., ZUDKAQ/C=SVC34R . MLB/P: 1, ZUDKAO . DOC , ZUDKAQ

1

612

L10043:

1 UNIBUS ADDRESS
1 LOGICAL DRIVE NUMBER

L10045:

SEQ 0149

L1004S- 72 1




H1e2
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Cross reference table (CREF Vv05.01)

SPATCH 124 -3¢

ADR 30-10¢

ALOCM S6-16¢ S7-14 116-123 116-174 116-220
ASSEMB <6-8 26-8

BAS SO0-14¢ 83-5 83-5 83-5 84-5 84-5
BASL2 SO0-12¢ 84-5

BASLY 50-134

BASLN SO-16¢ 83-5 84-5

BASNO S0-11¢ 83-5 84-5

8170 30-10¢ 122-19

81700 30-10 30-10¢

81701 30-10 30-10¢

81702 30-10 30-10¢

81708 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¢

8IY09 30-10 30-10¢

BIT1 30-10¢ 33-26 41-22 122-20
BIT10 30-10¢

BITi1 30-10¢

8IT12 30-10¢

8ITi3 30-10¢

BITia 30-10¢

8IT1S 30-10¢ 41-15 42-12 59-27 62-20 70-28 75-15 89-29
BIT2 30-10¢ 33-27 41-23 122-22
8173 30-10¢ 33-28 41-24 122-23
8IT4 30-10¢ 33-29 41-26

8ITS 30-10¢ 41-29

8I76 30-10¢ 41-30

8177 30-106 41-32

8IT8 30-10¢

8IT9 30-10¢

BLDCO 97-22 97-24¢

8LOC1 97-26¢ 97-28

BLOCMD 61-49 64-14 64-44 95-2 97-15¢
B80E 30-10#

BRSAV 114-1044¢ 116-145+ 116-179 116-181+

CeA 26-8¢

CSAUTO 26-80 117-12

CéBRX 26-8¢ 58-12 61-8 100-2% 107-12 110-27
CSBSEG 26-8¢

CiBSUB 26-8¢

CSCEFG 26-8¢

CICLCX 26-8¢ 116-93 116-95

CICLEA 26-8¢ 118-21

CsCLOS 26-8¢ 60-12 73-19

C4CLP)1 26-8¢

CSCVEC 26-8¢ 58-22 107-30 118-19

CIOCLN 26-8¢ 55-8 $8-30 116-69 116-240 116-246
Cs000U 26-84

CIDRPT 26-8¢

(o 10 V] 26-84

CSEDIT 26-8¢ 26-34

SEQ 0150
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Cross reference table (CREF v05.01)

OO0 OOOOOOO0ON

[ I N D O I D D D D D R D N B TR T |

ERRRRARRRVRFXRXPERXUARXRARERARRXFRXXFRAX

S EEEaRureeeeeIReTRLTL2T22922222229922392¢8

'Y Y Y ¥ ¥
P Pt Pub b s Pt
4

64-47¢

41-19¢
41-45¢
41-460
41-33¢
41-484
41-42¢

:

38-28
109-37

55-7

$59-23
64 -50+

94-19
64 -65
63-19
$3-138
59-32
61-36

61-24 62-36 63-21
110-36 111-5

116-239 116-245 119-21

119-22 119-28 119-82
119-10 119-31 119-44
119-19
53-20 53-24 $3-28
$3-9% 53-98 53-102
119-32
119-64
116-53 116-59 116-66
94-20 107-27 116-106
75-12 116-197 119-37
61-10 61-13 61-15
64 -62+ 64-63 64 -69+
64-67 64-72¢ 64-73«
98-16+ 98-17
$7-15« 61-9 64-29
62-5 116-157 116-173
64-55 100-14 100-27

64-8 68-22 70-32 9-3 100-29 101-5
119-27
53-32 53-36 53-40 S53-44 53-48 53-60
53-106 53-110 53-114 53-118 53-12¢2
118-11
61-38 61-43 61-47+¢ 62-12¢ 63-6 63-26
64-70 95-12+ 95-13¢ 98-21+¢ 100-17 101-1e
97-16 98-15 105-20 106-3 106-20 107-20
116-186 119-74
110-22 110-33

SEQ 0151
105-36 103-51 106-12
53-65 53-77 53-81
64-35¢ 64-39+ 64-40
116-186
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Cross reference table (CREF v05.01)

C.TOH 41-43¢ 51-33 100-24 110-30

C.TOT 41-440 61-29 64-53 94-14¢ 94-15e
C.UADR 41-12¢ 76-16 107-25 116-152 119-42
C.UNIT 41-130 39-24 59-25 61-12

C.VEC 41-16¢ 94-16 107-14

CALR4 80-6 83-5¢

CALRS 80-7 84-5¢
CALR6 80-8 85-4¢
CALR7 80-9 86-4¢
CNRS 80-10 87-4¢
CALRE  80-3 80-4 80-5 82-4¢
CF.576 37-39¢

CF.ATR 37-34¢

CF.MSC 37-35¢

CF.OTH 37-36¢

CF.SHD 37-38¢

CF.THS 37-37¢

CLOSEF 60-10¢ 118-10

CLRIFL 99-22¢ 99-24

CLRBUF 64-16 64-46 99-16¢

CON.A T78-12¢ 81-21

CON.Al 78-13¢ 78-15

CON.A2 78-17 78-19¢

CON.D 78-23¢ 81-21

CON.H 78-29¢ 81-21

CON.N 79-9¢ 81-21

CON.N1 79-10¢ 79-12

CON.O 79-3¢ 81-21

CON.QU 78-3¢ 78-7 81-21

CON.QX 78-5 78-8¢

CON.R 79-17% 81-21

CON.R1 79-19 79-230

CON.S 79-29¢ 81-21

CON.S1 79-30¢ 79-32

CPNTY 74-18 74-21 76-21 76-23 18-6
113-32 113-35

CPNTX  91-13 91-15 91-17 91-19¢

CR 30-120 74-21 76-21 76-23 79-10

CT.AVL 41-15¢ 59-27

CT.BRL 41-18¢

CT.C0D 41-23¢ 61-15 95-12 98-21

CT.MNS6C 41-24¢ 61-13 64-39 64-62 100-17

CT.REQ 41-26# 63-6 63-26 64-35 64-40

CT.RN 41-22¢ 61-10 95-13

CT.STA 41-29¢ 61-38 61-46 64-39 64-62

CT.TM1 41-30¢ 61-42 61-43 64-39 64-70

CT.TH2 41-32¢ 64-39 64-63 64-69

CT.UNT 41-140

CT.VEC 41-17¢ 94-17 107-15

CTABS 46-12¢ 116-130¢ 116-131s 116-148 119-35

CTRLRS 46-13¢ 116-132¢ 116-190+ 119-78

D.ORV  42-9¢ 69-36 76-17 119-43

D.SERN 42-13¢ 68-17 119-66

0.SIZE 42-15¢ 116-120 116-214

D.UNIT 42-10¢ 62-19 62-25¢ 75-14 76-15

DAS1 114-8 114-13¢

78-13

83-7

101-1
64-47

119-77

119-41

Jle

79-10

84-7

103-19
64-50

79-30

91-8

95-12

83-7

84-7

90-13

90-22

SEQ 0152

91-5¢

113-27
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K12

Cross reference teble (CREF v05.01)

DATE
DATEI
DATEOD
DATEQ
DATEX
OAY
DAY1
DAY2
DAYS

114-1¢
47-2¢
47-40
49-3¢
S2-13¢

114-5¢

114-46¢

114-47

47-19¢
114-4
40-21¢
40-24¢
40-22¢
40-26¢
28-10¢
34-330
26-8
69-38
40-47¢
40-46¢
40-44¢0
46-16¢
40-45¢
40-432¢
69-24
69-54
69-26
6<-27
69-21
65-4
69-18
69-19
69-23
69-38¢
69-440
69-55¢
65-9¢
42-12¢
42-114
46-304
40-33¢
40-364
40-34¢
40-32¢
40-37¢
40-35¢
40-39¢
34-340
26-8¢
26 -89
37-27¢
37-264
30-10¢
37-29¢
30-10¢
3C-10¢

114-32  119-15
114-1 114-2
68-26 114-33
114-1
114-31

114-57

114 -58¢

114-42

114-6 114-10
64 -60

89-39 90-7

94-13 95-3
94-14

69-614

69-62¢

69-53¢

69-59¢

69-22¢ 69-29
69-164

69-29¢

69-22 69-24
69-33¢

69-42

69-48

69-60

62-20 62-25

114-44
119-13

114-12 114-14 114-31¢ 114-59 114-61

93-16¢ 113-19 11221 113-23

95-4 95-5 95-6

69-25 69-50¢ 69-57 69-64

75-15

116-116¢ 116-117+ 116-196 116-214+ 116-215+

64-6

64-4 64-19

97-20
26-34

116-59

116-66

114-64

114-84

1.4-88

114-90

SEQ 0153




EF .RES
EF . SEX
EF.STA

FOCLEA
FsOU
F4END

F $HARD

30-104
37-30¢
30-10¢
53-36
53-14¢
53-18¢
53-22¢
53-260
53-304
53-34¢
53-308¢
53-42¢
53-464
53-500
53-62¢
$3-67¢
53-79¢
53-83¢
53-87¢
53-91¢
$3-95¢
53-100¢
33-104¢
33-108¢
33-112¢
53-116¢
$53-120¢
53-54
53-70¢
53-71
53-760
77-36
46-42¢
17-45
50-8¢
S0-4¢

2e0=RESeVREY

RRXYGAKRRES IS

LI ]

)
o0®

LY
[V
1 1
e AP
*0 NG
n

e e
XX

116-53

116-47
53-59¢

116-239
116-245
S$S-7

119-27
119-21
105-31
58-28
111-3
110-36
106-12
105-36
109-37

107-33

81-9¢
91-12

79-23
80-11

117-12
29-16
53-79

114-106

119-84

118-21

26-8

26-8¢

53-65
103-21
119-28

121-3

91-14
32-4

91-16

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

29-16
53-81
114-106

119-83

123-4

91-18

L12
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53-22
$3-95
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-

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-

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 53-30
53-120 102-10
119-22 119-28
125-8 125-10
26-8 26-8
S53-40 53-44
$3-114 S53-118
119-5 119-5
125-3 125-8




F $He
FSINIT
Fi P
F sM00
F $MSG

F $PROT
F $PWR
FIRPY

F $SEG
FSSOF Y
F $SRY
F$SUB

F $SM

FS$TEST
FCTOUF
FCTRUM
FDATA
FFREE

F ILNAM
FILNAG
F ILOPN
FMEN

FMENMS

"MERR

FNAME

FSIZE

GIONTO
GODELM
2001ISP
GIEXCP
GOHILI
GSLOLL
G$NO

GUOFFS
GSOFSI
GIPRMA
GéPRD
GIPRML
GSRADA
GORADD
GIRADD
GSRADL
GSRADO
GIXFER
GSYES

SE TCON
GETONY
GETCNX
GETCXX

SABE YR KRR BN RRRRRRRRARRE S U S ESKES S EXRRXNNRRXALLNRRRY

' [ 2 T |

gt 3+ iin3 1134411344444

sRiiedyReseseeesesaseeses

-
' 33

28-10
116-45
116-235

26-26

$3-14

S53-42

$3-87

53-116
115-10

122-12
102-10

29-10
119-5

73-23

59-36+

$6-16
119-%0
119-31
60-10
116-226+
116-227+
56-18
73-20
S6-17¢

123-9

119-31
114-1
114-1
121-1
114-1
119-10
114-1

121-2
119-10
121-1
123-2
114-}
88-18
719-9
88-27
88-310
75-16
69-16
121-68
121-5¢

268-14
116-249
119-22

29-16

$3-16

S3-44

53-89

53-118
115-16

123-2
102-14

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

56-20s

60-13e

119-31
116-110¢

119-44
119-10
119-10

119-31
125-1
119-31

123-1
123-4
119-10

88-28¢
719-17

70-24

119-28
30-3
53-18
53-46
53-91
53-120

123-4
103-18

73-21e
116-109»

119-33+

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

5$3-122

123-6
103-21

73-28+
116-110

119-44
119-44

121-2
123-5

123-5

123-8
121-2

88-13¢4

75-11¢

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

Mle
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Croes reference table (CREF v05.01)

118-23
53-24
53-60
53-98

123-10

112-9

119-3
53-26
53-62
53-100

116-130 116-226

121-2
121-2

123-3

123-1
123-1

123-5

119-34
53-28
53-65
53-102

123-3
123-3

123-7

120-3
53-30
$3-67
$3-104

123-5
123-5

124-10
53-32
53-77
53-106

123-7
123-7

SEQ 0155

53-34 53-36 53-38
53-79 S3-81 53-83
53-108 53-110 53-112




CZUDKO UDASOA/KDASO-Q FORMATTER MACRO vO5

Croec reference table (CREF v05.01)

ARAR RARARRAARRAAA

.S1Z

SREETEERETITEE SRS ¢ mmmmnonZIZIAR
SRssceegRizgannigsy  j azaccirngoyed

INFOP

34 -240
-23¢

$ITTLIVEL

23223 MR 23323332 $4 31

(R ]

v
N
e
®

13333 333333333333

J

3P

31

]

:p—
13
[ o
gud

s v
>
®

RXRRRN

®

RELURGRY
33829993932
@

34-25
-27

[ ] [ N I T |
!gar-rnhav- !uha~n-r-na=n;z=8“x

Yoo
HONNY N=a0O—-

119-58
116-211
120-204

117-10¢
118-8¢

121-3¢
116-45¢
26-26
119-84
S3-14¢
53-42¢
53-87¢
53-116¢
115-10¢
125-3

119-5
123-1
123-9
102-104
119-5
119-5

116-63

116-50+
70-15¢
70 -366
70-32¢
70-24¢
70-27¢

64-15
$3-139
34-27
61-50e¢
97-18
34-20
$3-126
34-23

105-21
98-18+

53-128

34-18
34-24
34-20

76-134
119-64
120-21¢
121-1

117-12¢
118-21¢

123-9

116-235
26-264

119-84¢
33-16¢
53-44¢
33-89¢
53-118¢

125-3¢

125-1¢
123-10¢
102-144

119-5¢

116-56+
71-14

64-3
od-18
98-19+
106-23»
64-33»
106-5

63-9
106-21+

97-19
105-21

121-2
121-1

125-3
103-18¢
119-22

116-62+
72-14

64 -45

99-19 99-21
106-24+¢

95-3s 95-4s
63-14 63-19
106-22¢« 107-21
97-25
106-5
121-2 121-2
121-1

29-16¢ 30-3
120-3¢ 124-10
53-200 S53-22¢
53-48¢ 53-50¢
53-93¢ S53-95»
53-122¢

125-84

125-10 125-104

103-214 112-5¢
119-28 119-82

116-63+

N12

95-5+

64-11

30-3¢

124-104
53-240
53-60¢
53-98¢

112-9¢
119-83

.01b Mondey 01-Oct-84 10:07 Page >-7

SEQ 0156
95-6+ 97-29+ 98-17¢ 99-18+¢ 99-19+ 106-24
64-58 64-60 64 -65 64-67 64-72 64-73 95-10
114-106 114-106¢ 115-3 115-3¢ 118-23 118-23¢ 119-3
$3-26¢ S53-280 S3-30# S3-32¢ S3-34¢ S53-36# 353-384
S3.62¢ S3-65¢ S3-674 S53-774 S53-79¢ S3-814 53-83¢

S3-100¢ S3-102¢ 53-104¢ S3-106¢ 53-108¢ 53-110¢ S53-112¢

119-83¢ 119-83¢




INFOX
INITO
Tl
NIT2
INITS
INI TS
INITE
INITGY
INI TXX
IPADRS
IREST
ISR
ISTRY
ISTRTH
IXE

Js P
Ku . BRL
Ku.CSR
K. EL

K.z
XwW.VEC
KWiil
XKWOUT .
LSACP
LSAPT
LéAUT
LSAUTO
LeCCP
LSCLEA
LeCO
LS0EPO
LODESC
LODESP
LIDEVP
LoOISP
Le0LY
LeOTP
LeDTYP
L0UT
LeDVTY
LSEF
LSENVI
LSETP
L$EXP]
LSEXPA
L $SEXPS
L SHARD
LI E
L s PCP
LIMPTP
Lok
LeICP
LOINIT
L $LADP
L SLAST

70-26¢
116-64
116-31
116-116¢
116-130¢
116-143¢
116-226¢
116-69¢
116-71

47-34¢0

33-27¢
-100
33-20¢

8

L ]

so8e5y

[
[
Jg‘u
-~ G b
o9

e o

FRPAXXRPERXPRRXXXPRRRARVPRRRAXRRRRE R EEERES

Haang

I YT T T 333333333 333333233

2900 VOSSO GH SSEGS BO O

)

70-41
116-68
116-57

* 5-86

-d J'ass‘

S8-14
116-56

116-50
116-62

116-102¢
61-31
61-33
116-92¢
104-16
116-103¢
116-106
116-89¢

117-10¢
118-8¢

48-16¢

27-9¢

48-12¢

120-14

28-10
116-45¢
124-80

116-71¢
116-78¢

116-133

76-19
61-36

113-18
116-106

116-107

120-14¢

28-10¢

125 10

116-164 116-165

100-22
100-24

116-104e

°

118-13

112-8¢
104-26

B12
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113-13
104-27

116-97s
104 -28

116-101+ 116-107¢

110-30

110-33

112-6¢

112-7s

SEQ 0157

113-16

113 17
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Croes reference teble (CREF v05.01)

LSLOAD
LSLUN
LIMREY
L SNAME
LIPRIO
L $PROY
LIPRT
L $PEPP
L IREV
LISOF T
L$SPC
L$SPTP
LISPTP
LISTA
L4SM
LS$TEST
LTI
LSUNIT
L 10000
L 10001
L 10002
L10003
L 10004
L 10005
L10006
L 10007
L10010
L10011
L10012
L10013
L10014
L10015
L10016
L10017
L 10020
L10021
L10022
L10023
L10024
L 10025
L10026
L10027
L 10030
L10031
L 10032
L10033
L 10033
L10036
L10037
L 10040
L10041
110042
L10043
L10045
LOOM
LONEXT

26 -340
- 340
-340

. +

L} L3 [} )

L I I L} ] L I
S9® SO S SOGO o

PRXRRXXRRYXRRXXIXYN
3 3333333333333

SO

33-16¢

53-114¢
33-116¢
53-122¢
102-14¢
103-21¢
112-9¢
116-235
117-12%
118-21¢
119-22
120-14
122-12
123-3¢
125-
59-22¢
59-26

$59-24+

115 10e

122-12

29-10

76-13
26-14¢
29-14¢

116-249¢

119-28
121-3¢
123-10¢

125-8¢
59-34
59-30

61-12+

122-12¢

29-10¢

119-82

59-32¢

75-14e

116-118 116-217 119-25

119-83¢

Cl3

SEQ 0158




D13
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LOADDM 59-29 62-3%0 94-.1%¢

LOADEX 95-11 96 -3¢

LOADER 94 -23 95-9 96 -40

LOE 30-10¢

L0G 34-32¢

Lov 30-10¢

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

LPNTB $3-15 $3-19 $3-23 53-27 53-31 53-3S $3-39 $3-43 53-47 $3-5S
$3-76 $3-80 53-84 53-88 53-92 53-96 $3.109 S3-113 353-117 S3-121
83-5 84-5 92-7¢

LPNTF 76-15 77-4% 79-2% 82-4 92-5¢ 114-31 116-98 119-30 119-41

LPNTS 92-11¢

LPNTX 92-9¢ 119-6

MD.O® 37-40

0.\ 37 22¢

MD.ERR 37-6¢

M.EXP 37-S¢

MD.FEU 37-16¢

MO.I'F 37-20¢

MO.NXU 37-106¢

MD.PRI 37-23¢

MD.RIP 37-19%¢

MD.SCH 37-7¢

M.SCL 37-8¢

MD.SEC 37-9¢

MD.SEQ 37-14¢

MD.SER 37-10¢

MD.SPO 37-15¢

MD.SSH 37-11¢

mo” 37'21.

MO.vOL 37-17¢

MO.UN 37-12¢

MD.WBY 37-13¢

MESG 70-27 70-39 74-13¢

MESSG S50-9¢ 76-15

MLORER 116-203 116-238¢

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

MONL 114-17¢ 114-30

MON2 114-19 114-21¢

MON3 114-2¢ 114-24¢

MON4 114-25 114-27¢

MONS 114-28 114-33¢

MONG 114-36 114-39¢

MONTMS 4A7-Te 114-16

nsCpP 34-31¢0

MSGPXL S53-141¢ 53-144

MSGPXT S53-97 $3-137¢

NCOWF 77-38 T77-438

NCONS T77-37¢ 77-40

NOC.OC SO0-1G¢ 116-98

MA L 46-43¢

NPAD 46-22¢ S58-10e S8-18 102-12¢ 107-26¢ 107-31

N $8-11 102-100¢ 107-27 118-11

OSAPTS 26-80 26-34

oAy 26-80 26-34

OIBGNR 26-8¢ 26-34

53-58
53-124

53-64
$3-1%

$€Q 0159
$3.68  53-72
$3.137 33.141
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" Croes reference teble (CREF Vv05.01)

»33383888888883TLLEBBTLRLBBBRRS

§0§533287 93228 080 aAsgonnzenan i nae

VOVVVVIVOVOVCVOODVUVVDODOD

26-8¢
-6

LI |

NITYNSE2222

233358

®

LI T | []

33

] | L
b put fus o put P\) \J P
43 4%+

13

<

Pt s
LI N o=
¥ 3
L L X J

R N R R R R R R R R R R ER R RRERAAAR
2

26 -32¢

YXRRY
T3

61-48

97-21

64 -60
64 -65

26-34

26-34

26-32¢ 26 32¢
26-34 124-8
63-8 64 -58
64 -58

64 -43

64-13

77 474

85-6 86-6
64-11 64 -33e
63-19 98-17+
64-67 64-72

E13

SEQ 0160
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Cross reference tsble (CREF v05.01)

HSTI 38-31¢ 39-19¢ 39-35¢
HTMO 38-41¢

LON  38-24¢

.MEDI 39-21¢ 39 374

LMUN 39-17¢ 39-33¢

M0 38-200

.OPCD 38-19¢ 39-6¢ 63-9 64-58 97-29+
.OTRF 38-27¢ 39-13¢

.OVRL 38-510 95-Se 95-6+
.RBN 38-36¢

LABNS 39-28¢

RCTC 39-29¢

.RCTS 39-27¢

.AGTD 38-46¢

.RGOF 38-47¢

.SHST  59-23¢ 39-39¢

SHUN 38-33¢ 39-22¢ 39-38¢
.STS  39-8¢ 63-14 95-10

v'o'op_*un:bvvvttvvvvvvvvvtvvvvvvv

TIME 38-436
.TRCK 39-24¢
UADR 38-234 95-3¢ 99-18e
LUNCL 39-40¢
UNFL 38-30¢ 39-18¢ 39-34¢
LUNIT 38-18¢ 39-5¢
UNSZ 39-41¢
UNTI 39-204 39-364
.USEF 38-42¢
VRSN 38-39¢ 39-45¢
.VSER 39-42¢
P8 91-148 92-7
PF 46-41 91-12¢ 92-5

PNT 30-10¢

PNT.CT $3-15 53-135 53-15¢ S3-15¢ 33-19
53-31 53-31 S3-31¢ S3-31¢ 33-35
33-55 53-55 53-5S5¢ 53-35¢ 53-38
53-68 53-68 353-68 S3-68¢ 33-68¢4
53-80 33-80 $3-80¢ S53-800¢ 53-84
53-92 $3-92¢ 33-96 $3-96¢ 33-109
$3-121 53-1216 S3-124 S3-12M4¢ 353-130
53-137 S53-137¢ S3-141 33-141 53-141
$3-141¢ S3-141¢ S53-141¢ 353-141¢ 70-40
77-41 77-4106 79-23 79-23¢ 82-4
83-5¢ 83-3¢ 84-5 84-5 84-3
113-24 113-24 113-24¢ 113-240 113-28
116-98 116-98¢ 119-6 119-6¢ 119-30

PNTNUM  78-24 78-30 79-4 89-14¢

PNTNUS 89-16¢

PNTPKL 53-130¢ 353-134

PNTPKT S53-101 53-105 53-124¢

PRI 30-10¢

PRIOCO 30-106 116-233

PRIOL 30-104

PRIO2 3C-10¢

PRIOS 30-10¢

PRIO4A 30-10¢

PRIOS 30-10¢

F13

53-19 53-19¢

53-3%¢ 53-39
5$3-38 53-38¢
53-68¢ 33-72
53-64 $3-84

$3-109¢ 53-113
$3-130 53-130
$3-141 53-141
70-400 T76-15
82-44 83-5
84-3 84-5

113-28 113-206¢

119-30¢ 119-41

53-19¢
53-39¢
33-58¢
S53-72
33-64¢
53-113
53-130
53-141
76-15
83-3
84-5
113-28¢
119-41

93-23
53-43
53-64
53-72
53-840
53-113¢
53-130
53-141
76-15
83-5
84-30
113-33
119-41

53-23
53-43
53-64
S53-720
33-04¢

53-113%¢
5$3-130¢

$3-141
76-15
83-5
84-5¢
113-33
119-41

SEQ 0161

53-23¢ 53-23¢ 53-27
53-43¢ S53-43¢ 53-47
53-64 S3-640 S53-64¢
S3-72¢ S53-72¢ 53-76
53-88 53-88 53-88¢
S53-117 S53-117 53-117¢
$3-130¢ 53-130¢ 53-1304
S$3-1416 S53-141¢ 53-141¢
76-15¢ 76-15¢ 76-15¢
83-5 83-5¢ 83-54
84-5¢ 84-5¢ 84-5¢
113-33¢ 113-33¢ 114-31

$3-27¢
55-47¢
S3-640
53-760
53-884
$3-117¢
53-130¢
$3-1410
76-15¢
83-5¢
84 -5¢

114-31¢

119-410 119-410¢ 119-41¢ 119-419¢
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PRIO6
PRIO?
PS
PTYPE
PX
QUEO

30-10¢
26-34
91-18¢
46-41¢
83-8
68-19
68-21
68-28¢
65-3
46-15

=RRENITLea22e

]

-
ottt S P I
R b 1Y

61-11
63-27¢
64-41
64 -48
61-52
61-17
64 -3¢0
64-7
63-20
61-23
61-34
61-39
59-15¢
26-8¢
53-77¢
112-9¢
119-31
123-3
123-1
123-9
123-3
123-7
32-21¢
33-220
32-35¢
32-30¢
32-40¢
33-16¢
32-43¢

L4

§e22g

[] ] ] i ] [) L] [
SQO.MH [V}
iga~ ~
® @

SERRRESTEERELE
3]

105-42

58-11

84 -8+
91-164

84-6

62-37
65-9

64-59

61-35
62-33

62-364

29-146

$3-85¢
114-1
119-44

94 -20

9 11
92-9

62-31

98-18

115-13¢
63-22

61-37
64-57

64 -394

64-61

53-164

5$5-89¢
114-}
119-44

107-27

92-5e

98-19

64-9

64-76
93-204

53-93¢ 53-98¢

114-1¢
119-44

G13

116-106 118-11

92-Te 92-9e 92-11e
64-27

$3-240¢ 53-28¢ 53-32¢

53-36¢

116-249¢ 117-12¢ 118-21¢ 119-10

119-44¢ 119-830 121-3¢

123-104

53-408
$3.1020 S3-106¢ S53-1100 53-1140 53-118¢ S3-122¢ 102-140¢ 103-214

119-10

53-44¢

119-10

SEQ 2162

53-48¢ S53-60¢ 53-65¢

119-10¢ 119-31 119-31
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Croes reference table (CREF v05.01)

SA.D1
SA . ERC
SA.ERR
SA.GO
SA. INE
SA. INTY
SA.LFC
SA.MCY
SA.MWP

£LLL0LLLLLy
3

. L . -

4
b

L2ke833333

ST.AVL

ST.ONT

ST.DIA
ST.ORV

' )
phd
SOSe

e

109-13

53-63
106-18

109-14

109-14
108-3

109-23
109-31
106-13
109-14

107-18
109-8

119-44
119-41
119-64
104-22
104 -20¢
104-29
100-15
116-79
95-7
123-1
122-22¢
122-21
122-21
116-78
119-23
73-14¢

73-31¢
73-27

73-22¢
73-32¢

110-19

109-13

104-140
116-82
96-14¢
123-1
123-5
123-1
123-3
119-17
122-23¢
73-29

110-23
116-85
123-1 123-3

122-21¢
123-7

123-3

H13

123-3

123-5

123-5

123-5

123-7

123-7

SEQ 01653

123-7
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Croes reference table (CREF v05.01)

ST
SY

ST

.HST
MFE
ST.
.OFL

SVCINS

40-14¢
40-10¢
40-3¢

26-34

SELEZZLLLAULIRRXRAXRRY
ORIV RERLLEREY

73-24

91-14
91-14
91-16
91-18
94 -20
94 -20
100-21
101-3

102-14
105-36
106-12
107-12
107-27

0
-
'
[
N

63-14

26-34

RgdNEE v ORERREEREEEE

1 0 4 ¢ 1 0

ISTORSPLYLIALERRRRRRRAY
8

o

IR I 33 I N 2 353

c233ELeRERRREESXRNRNRNRNRY B auyny
¥ 4

) [ ]
ep—r-un-
(. 7. W ¥ 3

Sgpoeee
BuRs

101-5

103-21
105-51
106-12
107-27
107-27

1

AERRY
33331

AW
e
a8

[ DL I D L D L I I O I N |

R I R 3 3 3 g

33D TOOCEPRULEANRRRRRRRRRR R YUY

4

B b ek,
$3°maeam=*§ws°rrrrrrrrrr2§§asssrrr

233ETARZLLLANNS
N
F

3

NRRRXXRRRRY SULLLLRRY

gergey

CAARRURRY

|}
858

A R 333333323

(-

22HACTERELLRARUS

4
SRIVE

CERZPLRRAUSUARRRAAXF AR

]
oNn
Hor4

I13

¥ 53ABETLLE

e B 0 g

»

§
SILY,
RRRINE

]
e )
aRNON

91-16
91-16
91-18
94-20
9-3
100-
101-5
105-36
105-51
106-12
107-27
107-30

USURRRRXXIIYN BULLAURRX
g:s°rrrrrrrrrr :gzsr:rrr

55-7

ALBRER
R ETELE

U
NMG.Il

11

AURSUARPRXXRXAR

:°§a:°rrirrrrrrr

£y

S58-22

3339

ASRRRIRRRXEY

t N

$IRSLLLUY

P Y S T Y Y22 2 3 3 -

-4
?

73-20

g agsé::rrr

XXX FURLUURRY

PELLLLLLY

1

L D T I |
NN QN == T ~J 0N >
l—g.gﬂhﬁ nwono

SEVZLLBRNAEBRRIRRRR

AURKR
1333

53-67
53-91
53-112

117-10

RERRRRERRY
33333333

N
>
P8

] +

£2R222223LLREBLLYALS
PS4 f o et 3 {1 fet el 39 3 §

3

100-29
101-5
105-36
105-51
106-12
107 27
107-33

SEQ 0164
26-34 26-34
26-34 26-34
27-9 28-10
53-22 53-22
53-38 53-42
53-67 33-67
53-95 53-95
53-112 53-116
118-8 120-14
26-34 26-34
26- 34 26-34
26-34 26-34
26-34 26-34
26-34 26-34
26-34 26-34
26-34 26-34
26-34 26-34
26-34 26-34
26-34 26 -34
29-10 29-10
48-16 S53-8¢
53-31 5% 35
55-7 $5-7
58-11 58-11
58-11 58-11
S58-28 58-28
60-12 60-12
61-24 61-24
62-35 63-21
64 -1} 64-8
68-22 68-22
70-3& 70-32
73-20 73-20
91-12 91-12
91-12 G1-14
91-14 91-14
91-16 91-16
91-18 91-18
94 -20 94 -20
94 -20 94 - 20
9%-3 100-21
100-29 100-29
102-14 102-14
105-36 105-36
105-51 105-51
107-12 107-12
107-27 107-27
107-33  107-33
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Cross reference table (CREF v05.01)

SvCSuB
SVCTAG

SVCTST
SWEND
ToSAUT
T$SCLE
T400AT
T4 IHAR
Teormd
T$8INI
T44MSG

107-33
109-37
110-36
111-5
114-1
114-1
116-53
116-39
116-69
116-93
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
26-64
26-8¢
53-28
33-44
53-81
53-102
53-118
119-44
26-8¢
123-2
117-10¢
118-8¢
125-3
120-14
28-10
116-45¢
53-140
53-429
53-87¢

107-33
109-37
110-36
111-5
114-1
114-1
116-353
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
26-129
26-14¢
353-28
53-48
53-81
53-102
53-122
119-83
26-11¢
123-4
117-12
118-21
125-38
120-14¢
28-104
116-235
53-16
53-44
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
116-23%9
116-245
117-12
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
122-12
123-3
123-5
123-7
123-10
125-3
53-10¢
28-14
53-268
53-48
53-85
$5-102
53-122
121-3
53-9¢
123-6

125-8

121-3
28-14

116-249
$3-18¢
53-464
53-91¢

53-1204

107-33
109-37
110-36
111-5
114-1
114-2
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
123-3
123-5
123-7
123-10
125-3
54-3¢0
29-14
53-32
53-48
53-85
53-106
53-122
123-10
S4-20
123-8

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
116-233
116-239
116-245
118-11
118-11
119-7
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
125-3

33-12¢0
53-32
53-60
53-85
93-106
S54-5¢
125-3
119-5
123-10¢

53-224
53-50¢
53-95¢

107-33
109-37
110-36
111-3
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
123-3
123-7
124-8

53-16
53-32
53-60
53-89
53-106
102-14
125-8

J13

107-33
109-37
110-36
112-9
114-1
116-47
116-35
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
53-89
53-110
103-21

53-26¢
53-62¢4

107 -33
110-27
110-36
112-9
114-1
116-47
116-35
116-66
116-93
116-106
116-106
116-146
116-23%
116-240
116-243
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

107-33
110-27
111-5
112-9
114-1
116-47
116-55
116-66
116-94
116-106
116-106
116-147
116-235
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
119-83
121-1
121-2
123-1
123-3
123-6
123-8
124-8

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

S3-304
53-67¢

109-37
110-27
111-5
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
116-19
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

53-1048 53-106

103-37
110-36
111-5
114-1
114-1
116-47
116-39
116-68
116-94
116-106
116-109
116-147
116-239
116-245
116-246
118-11
118-19
119-10
119-10
119-21
119-27
119-26
119-31
119-32
119-44
119-64
119-64
120-14
121-2
121-2
123-1
123-4
123-6
123-9
124 -8

53-20
53-40
53-77
53-93
353-114
117-12

53-34¢
53-79¢

109-37
110-36
111-5
114-1
114-2
116-49
116-39
116-68
116-93
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

55-36
53-81

$3-108¢ 53-110

SEQ 0165
109-37  109-37
110-36  110-36
111-S  111-S
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  12%-5
123-7  123-7
123-9  123-9
124-8  125-3

$3-24  S53-24

S3-44  53-44

$3.77  S3-81

$3.98  53-98

$3-118 53-118
119-:0 119-31

S3-38¢ 53-40

$3-8330 S53-85

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

T$4PC

T$$PRO
T$SPTA
T$4SOF
T$4SRY
T$4SuW

T4$TES
T $ARGC

T4CODE

T4ERRN

TSEXCP
TS$FLAG

T $FREE
TSGMAN
TOHILI
TOLAST
TSLOLI
TLSYM

T4LTNO
TINEST

125-1¢
115-10¢
123-1¢0
122-12
102-10¢
29-10
119-3¢
26-34
26-34¢
91-16
114-1
119-31
121-1¢
123-2
123-3¢
123-5
123-7
123-8¢
26-80
68-22¢
106-12¢
119-21¢
114-1
116-235
119-82¢
124-8
26-8¢
114-1
26-8¢
114-1
26-8
53-65
103-21
124 -8¢
20-8¢
29-14
53-16
53-24
53-32
S53-40
53-48
53-65
53-81
33-89
53-98
53-106
53-114
53-122
103-21

114-106¢

116-249
118-21
119-83
121-3
123-104

125-10

123-3
122-12¢
102-14
29-10¢
119-22
26-34
26-34¢
91-16
114-1
119-31¢
121-1¢
123-2
123-3¢
123-5¢
123-7
123-8¢
$5-7
70-32
107-33
119-27
114-1¢
116-235
119-82¢
125-10¢
114-1
1i4-1¢
124-8¢
114-1¢
26-84
53-77
112-9

26-26
29-14
53-16
53-24
33-32
53-40
33-48
53-65
53-81
53-89
53-98
53-106
S53-114
53-122
103-21
115-3
116-249
118-21
119-83
121-3
124-10

TINSO 26-268 29-16

125-3¢
123-10
103-18¢
29-14
119-28
26-34
26-344
91-16¢
114-1
119-31¢
121-2
123-2
123-4
123-3¢
123-7
123-9
S5-7¢
70-32¢
107-33¢
119-27¢
119-31

116-235¢

114-1¢
119-31
125-1
119-31
28-14
53-81
116-249

26-26
29-14
53-16
33-24
33-32
55-40
33-48
53-65
53-81
$3-89
53-98
5$3-106
53-114
53-122
105-21
115-3
116-249
118-21
119-83
121-3
124-10
30-3¢

103-21

119-82
26-34
21-12
91-16¢

114-10

119-31¢

121-2

123-2

123-4

123-3¢

123-7¢

123-9¢
58-28
96-3

109-37

119-31¢

116-235¢

114-1¢
119-31¢

119-31¢
29-14
53-85

117-12

26-264
29-149
S3-164
S53-24¢
53-32¢
53-40¢
5$3-48¢4
53-654
53-81¢
53-89%¢
53-98¢
33-1069
53-114¢
53-122¢
103-21¢
115-3¢

116-249¢
118-21¢

119-83¢
121-3¢
124-10
114-106

112-5¢

119-83
26-34
91-12
91-18

114-1¢

119-44

121-¢2

123-2

123-4

123-6

123-7¢

58-28¢
96-3¢
109-37¢

119-44
119-22

119-31
119-44

119-44
33-16
53-89

118-21

28-10
29-16
53-18
53-26
53-34
S53-42
53-30
53-67
53-83
53-91
53-100
53-108
33-116
102-10
112-5
115-10
117-10
118-23
119-84
122-12
124-10#
115-3¢

112-9

26-34

91-12

91-18
114-1¢
119-44
121-2¢
125-2
123-4
123-6
123-7¢

61-24
100-29
110-36

119-44¢
119-22

119-31¢
119-44¢

119-44¢
53-20
53-93

119-83

28-10
29-16
23-18
53-26
53-34
53-42
53-50
53-67
53-83
53-91
53-100
53-108
33-116
102-10
112-3
115-10
117-10
118-23
119-84
122-12

118-23

IK13

26-34

91-12¢

91-18
119-10
119-44
121-2¢
123-2¢
123-4
123-6
123-8

61-24¢
100-29¢
110-36¢

121-1
119-22¢

119-31¢
121-1

121-1
53-24
53-98

121-3

28-10¢
29-16

53-18¢
53-26¢
33-344
53-42¢
33-50¢0
53-67¢
53-83¢
53-91¢

53-1004
53-108¢
53-116¢

102-10¢
112-5¢
115-10¢
117-10¢
118-23
119-84
122-12¢

119-3¢

26-34

91-12¢

91-18¢
119-19
119-44¢
121-2¢
123-2¢
123-4
123-6
123-8

62-36
101-5
111-5

121-1¢
119-22¢

119-44
121-1¢

121-1¢
S53-28
53-102

123-10

28-14
29-16¢
33-20
33-28
53-36
53-44
53-60
53-77
53-85
53-93
53-102
$3-110
53-118
102-14
112-9
115-16
117-12
118-23¢
119-84¢
123-2

119-84

26-34

91-14

91-18¢
119-10
119-44¢
123-1
123-2¢0
123-4¢
123-6
123-8

62-36¢
101-54
111-5¢

121-2
119-28

119-44¢
121 -2

121-2
53-32
53-106

28-14
30-3
53-20
53-28
535-36
53-44
33-60
53-77
33-85
53-93
53-102
53-110
53-118
102-14
112-9
115-16
117-12
119-3
120-3
123-4

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¢
121-2¢

121-2¢
53-36
53-110

28-14
30-3
53-20
53-28
53-36
S3-44
53-60
$3-77
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#¢
105-364

116-239¢

119-28¢

53-40
53-114

28-14¢
30-3¢

53-204
53-28¢
53-364
53-440
53-60¢
53-77¢
53-854
53-93¢

53-102¢
53-110¢
53-118¢

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

26-340

91-14¢
119-64
119-10¢
121-1
123-1¢
123-3
123-4¢
123-6¢
123-8

64-8
105-31
116-245

119-28¢

S3-44
53-118

<9-10
53-14
53-22
53-30
53-38
S3-46
53-62
53-79
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¢0
123-1¢ 123-1¢
123-3 123-3¢
123-5 123-5
123-60 123-6¢
123-8¢ 123-8¢
64 -84 68-22
105-51¢ 106-12
116-245¢ 119-21
119-82 119-82
53-468 53-60
53-122 102-14
29-10 29-100
53-14 S3-14¢
53-22 53-22¢
53-30 53-30¢
53-38 S3-38¢
53-46 53-4¢0
53-62 53-62¢
53-79 53-79¢
53-87 S3-87¢
53-95 S$3-95¢
53-104 53-104¢
$3-112 353-112¢
5$3-120 53-1204
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
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Cross reference table (CREF v05.01)
TENST 28-100 28-14 29-106 29-14 $3-14¢ S53-16 5$3-18¢ 53-20 53-22¢ 53-24 $3.26¢ S53-28 $3-30¢ S3-32
535-340 53-36 $3-38¢ S3-40 53.420 S3-44 S3-468 S53-48 53-50¢ 53-60 5$3-62¢ S3-65 $3-67¢ S53.77
53-79¢ S53-81 $3-83¢ 53-85 $3.87¢ S53-89 $3-91¢ 53-93 $3-95¢ S3-98 $3-1000 S53-102 S3.104¢ 53-106
$3.108¢ S3-110 S3-112¢ 53-114 S53-116¢ S53-118 53-120¢ 33-122 102-10¢ 102-14 103-18¢ 103-21 112-5¢ 112-9
115-100 115-16 116-45¢ 116-249 117-100 117-12 118-8¢ 118-21 119-5¢ 119-83 120-140 121-3 122-12¢ 123-2
123-4 123-6 123-8 123-10
TSPCNT 125-1¢ 125-3 125-3 125-3¢
TSPTAB 125- 125-3¢
TS$PTHY 26-34 125-10¢
TPTNU 26-80¢ 125-3 125-3¢ 125-10 125-10
TS$SAVL 26-8¢
TISEGL 26-8¢
T$SIZE 128-8 125-10¢
TSSUBN 26-8¢ 119-5¢
TSTAGL 26-8¢
TSTAGN 26-8¢ 28-10 28-10 28-10¢ 29-10 29-10 29-100 S3-14 $3-14 53-14¢ S53-18 52-18 $3-18¢ S53-22
$3-22 $3.22¢ 53-26 53-26 53-26¢ S53-3%0 53-30 53-30¢ 53-34 53-34 53-34¢ 53-38 53-38 53-38¢
$3-42 53-42 $3.42¢ S3-46 53-46 S3-46¢ 53-50 53-50 $3-50¢ 53-62 $3-62 53-62¢ S3-67 $3-67
53-67¢ S3-79 $3-79 S3-79¢ 53-83 53-83 53-83¢ S53-87 $3-87 S$3-87¢ S53-91 53-91 $3-91¢ S3-95
$3-95 $S3.9%5¢ $3-100 S3-100 53-100¢ S53-104 S53-104 53-104¢ S53-108 S53-108 S53-108¢ 33-112 S53-112 S53-112¢
$3.116 53-116 S3-116¢ S53-120 S3-120 53-1204 102-10 102-10 102-10# 103-18 103-18 103-18¢ 112-5 112-5
112-S¢ 115-10 115-10 115-10¢ 116-45 116-45 116-45¢ 117-10 117-10 117-10¢ 118-8 118-8 118-8¢ 119-5
iég-g iég-gz {gg-gz 120-14 120-149 122-12 122-12 122-12¢ 125-1 125-1 125-1¢ 125-3 125-3 125-3
TSTEMP 27-9 27-9 27-9¢ 27-9¢ 28-14 28-14¢ 29-14 29-14¢ 29-16 29-164 53-16 53-164 S53-20 53-20¢
53-24 $3-24¢ 53-28 $3-28¢ 53-32 $3-32¢ S3-36 53-364 S53-40 $3-40¢ S53-44 S3-440 S3-48 53.48¢
$3-60 53-60¢ 53-65 $3-65¢ S3-77 53-77¢ S3-81 $3-81¢ S3-85 53-85¢ 53-89 53-899¢ 53-93 53-93¢
$3-98 $3.960¢ S3-102 53-102¢ S3-106 53-106# S53-110 S3-110# S53-114 S3-114¢ S5S3-118 33-118¢ 53-122 $3-122¢
102-14 102-14¢ 103-21 103-21¢ 112-9 112 9¢ 114-1 114-1 114-1 114-1¢ 114-10 114-1¢ 114-106 114-1069
115-16 115-16¢ 116-235 116-235¢ 116-249 116-249¢ 117-12 117-12¢ 118-21 118-21¢ 118-23 118-23¢ 119-10 119-10
119-10 119-10¢ 119-10¢ 119-10¢ 119-22 119-22¢ 119-28 119-28¢ 119-31 119-31 119-31 119-31¢ 119-310 119-31¢
119-44 119-44 119-44 119-44¢0 119-440 119-44¢0 119-82 119-82¢ 119-83 119-83¢ 119-84 119-84¢ 121-1 121-1
121-1 121-1¢ 121-1¢ 121-1¢ 121-2 121-2 121-2 121-20 121-2¢ 121-2¢ 121-3 121-3¢ 123-1 123-1
123-1 123-1¢ 123-1¢ 123-1¢ 123-3 123-3 123-3 123-3¢ 123-3¢ 123-3¢ 123-5 123-S 123-5 123-S¢
123-S¢ 123-5¢ 123-7 123-7 123-7 123-7¢ 123-7¢ 123-7¢ 123-10 123-10¢ 124-10 124-10¢
TSTEST 26-80 119-5 119-5 119-S5¢ 124-8
T4TSTH 26-8¢ $3-16 5$3-20 53-24 $3-28 53-3%2 53-36 $3-40 53-44 53-48 5$3-60 53-65 $3-77 53-81
53-8 53-89 53-93 $3-98 $3.102 $3-106 S3-110 S3-114 53-118 S3-122 55-7 55-8 S8-11 58-12
58-22 S8-28 S8-30 60-12 61-8 61-24 62-36 63-21 64-8 68-22 70-32 73-19 73-20 73-24
91-12 91-14 91-16 91-18 94-20 96-3 100-21 100-29 101-5 105-36 105-51 106-12 107-12 107-27
107-30 107-33 109-37 110-27 110-36 111-5 114-1 116-47 116-53 116-59 116-66 116-69 116-93 116-95
116-106 116-109 116-146 116-233 116-235 116-239 116-240 116-245 116-246 116-249 117-12 118-11 118-19 118-21
119-7 119-10 119-19 119-21 119-22 119-27 119-28 119-31 119-32 119-44 119-64 119-82 119-83
T$TSTS 26-80¢ 119-5¢
T1 27-9 119-S¢
TICNS 119-24 119-35¢
TIFMT 119-18 119-34 119-77¢
T1GO 119-20 119-23¢
TIMODE 119-8 115-14 119-17¢
TIOUIT 119-12 119-22¢
TIRST 119-26 119-30¢
TISER]1 119-36¢ 119-76
TISER2 119-39¢ 119-73
T1SERS 119-440 119-65
TISER4 119-47¢ 119-53
TISERS 119-48 119-55¢
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Cross reference table (CREF v05.01)

T1SERG
T1SER7
T1SERS
T1SER9
T1SERN
TEMP

TERM

TINDEX

UDAIST

:

UDARSX
.576

:

hhduh o
2855333

119-59¢
119-51
119-56
119-68¢
119-40
47-1¢0
65-6
41-10¢
41-20
41-36
41-400
41-4%5
42-13
116-207
46-140
350-10¢
46-19¢
105-32¢
105-33
105-22¢
105-48
106-7
106-69
106-10
107-19+
107-20+
109-8¢
108-4
105-29
94 -22
109-3
109-%
109-7
109-15
109-36
107-35%
107-32
108-8¢
105-28
108-14
110-25¢
110-26

119-62
119-54
119-6C
119-69
119-71
116-238
71-140
4]1-12
41 -20¢
41-36
4]1-41
4] -45¢
42-13¢
116-244¢
59-21

59-20e
105-35
105-38¢
105-24
105-30
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

119-640
119-63

119-74¢

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

59-33+

106-3¢

109-35¢
108-11

110-32
108-3»
110-18¢

119-66¢

119-9+
41-129
41-21
41-37
41-4190
41-46

120-18¢

119-77«

61-7»

109-29

105-52

108-19¢

110-34
108-12+

119-10 119-11
41-13 41-13
41-21¢ 41-33
41-%7 41-37¢
41-42 41-42
41-460 41-48
120-20 120-20
62-6+

106-13 106-30¢
108-13 110-19s

M13

119-44

41-13¢
41-33
4]1-38
41-42¢
42-7¢
120-20¢

110-25

119-45

41-16
41-33¢
41-38
41-43
42-9
120-21

111-164

SEQ 0168

119-57 119-67

41-16 41-16¢ 41-19 41-19 41-19¢ 41-20
41-34 41-34 41-340 41-35 41-35 41-35¢
41-38¢ 4A41-39 41-39 41-390 41-40 41 -40
41-43 41-436 A1-44 4]1-44 41-440 4A1-45
42-9 42-9¢ 42-10 42-10 42-10¢ 42 13
120-21 120-21¢ 122-164 122-18 122-18 122-18¢
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UF.WPS 38-110

UFREEZ 46-210 59-35¢ 62-3 62-13+ 70-21 70-23»
URNING 46-18¢ 59-16¢ 59-31e¢ 59-40 62 32+

URUN 46-170¢ 59-15¢ 59-20 61-7

WAITMS 95-8 100-11¢

WNQUES 49-60 119-10

WNSTOP S0-18¢ 70-40

WMNSTRT 50-21¢ 119-6

X$ALWA 26-8¢

X$FALS 26-8¢

X$0FFS 26-80 123-2 123-4 123-6 123-8
X¢TRUE 26-8¢ 123-2 123-4 123-6 123-8
X1 31-3¢ 5$3-15

X10 51-13¢ 53-39
X100 S1-41¢ S3-117
X101 51-42¢ S53-121
X14 S1-140  53-43
X1A S1-1¢ 53-15
X2 51-6¢ $3-19
X20 51-17¢ S53-47
x21 51-20¢ 53-55
X21A S51-22¢ 53-58
X22 51-23¢ 53-64
X23A 51-25¢ 53-68
X238 S51-29¢ 53-72
x24 S51-30¢ 53-80
X25 51-32¢ S53-84
X2A S51-2¢ 53-19
X3 S51-7¢ 53-23
X30 51-35¢ 53-88
Xx31 51-36¢ 53-92
x32 51-37¢ 53-96
x36 51-38¢ 53-109
X37 S5S1-40¢ 53-113
X3A S51-3¢ 53-23

x4 S1-8¢ 53-27
X8 51-10¢ 353-31
X8A S51-40 53-31
X9 51-11¢ 53-35

XFRU 52-9¢ 53-76 86-5
XMSGL 52 1¢ 53-137

XMSG2 52-2¢ 53-141

XPKT1  52-3¢ 53-124

xXPKT2  S52-74 53-130

XSA 52-8¢ 87-5

YEAR19 47-318 114-92

YEAR20 47-320 114-95

Y'R1 114-69¢ 114-82

V.2 114-70 114-72 114-83¢
YEIZ  114-86 114-92¢

YEVA  114-94  114-96¢ 114-99
YERS 114-91 114-97 114-1004 114-101

SEQ 0169




.8R
AND
ASSUME
8CoMPL
BGNAUT

ENDTST
ENTRY

EQUALS
ERROF

ERRSF
EXIT
GETBYT
GMANIO
GMANIL

43-31¢
43-3¢
43-39¢
116-68
117-10
118-8
120-14
28-10
116-45

8853

o
[
4

1

I 3Tt o b

4

wabnssys

3

53-53
$9-27
116-94

103-18

116-49
61-8
81-9

116-95
73-19

107-30

58-30
41-48

114-106
33-20
53-93

103-21

81-9
81-21

61-24
110-36
116-239
119-2¢2

119-31

116-69
42-15

118-23
53-24
53-98

112-9

81-9
81-21

62-36

111-5

107-15
69-36
119-20

116-61
107-12

75-15

116-147
110-27

116-240 116-246

120-2¢

119-84
53-28

53-102

81-9
81-21

63-21

116-245 119-21

119-28
119-44

119-82

122-25

124-10

$3-32
53-106

81-9

64-8
119-27

76-16

53-34
53-108

119-8

53-36
53-110

81-9

68-22

bld
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76-17

53-38
53-112

$3-40
$3-114

81-9

70-32

116-152 116-153 119-42 119-43
55-42 53-46 53-50 $3-62
$3-116 53-120
53-44 53-48 53-60 53-65
$3-118 53-122
81-9 81-9 81-15¢ 81-21
96-3 100-29 101-5 105-36

53-67

53-77

81-21

105-51

SEQ 0170
$3-79 $3-83
53-81 53-85
81-21 81-21
106-12 107-33




GPHARD 116-146

GPRMA
- GPRMD
GPRML
HEADER
ITEN

LASTAD
MIBYTE
MsCHEC
MSCNTO

H$COUN
MIDATA

M$DECR

MSOEFA
M$ENDE

MIERRI

MSEXCP

MEEXIY
MSEXSE
MIEXTJ
MSGEN

MIGENS
MSGETS

121 1
114-1
119-10
26-34
31-24¢

AR SRR
ﬂ:iﬁ!fﬁ“"

116- 235

116-233¢
116- 2350

:ss:sgggéir

[ I B |

ALUSBRRRRRRES

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

114-10
119-10¢

41-12
4]1-41

26-34

116-235¢

114-1¢
123-3¢
91-12¢
26 - 34
26-34
26-34

20- 140
$3-32¢
S3-77¢

5$3-106¢

112-9¢
119-83¢
114-10
123-3¢
29-144
$3-81¢

114-106¢

SS5-76-

28-14¢

119-31
123-1

41-13
41-42

26-34
119-22
119-10
123-5

91-14

26-34

26-34

26-34

29-14
53-36
S3-81
53-110
114-106
119-84
119-10
123-5

121-3
119-10
29-14

119-31¢
123-3

41-16
41-43

26-3460
119-22¢
119-10¢
123-5¢

91-140

sEEger

] '..:.'-.
@

betetetetetetep b 4 4 3
3

114-1¢
118-21¢
121-3¢
119-10¢
29-14¢

§§%§§

53 110
102-10
115-10
119-5
122-12
119-31

29-16

119-44¢
123%-7

41-20
41-45

119-28¢

119-51¢

123-7¢
91-160
26-34
26-34
26-34

29-16¢
53-40¢
33-85¢
53-1144
113-160
121-30
119-31¢
123-7¢
33-24¢0
33-96¢
118-234
61-24¢
100-29¢
110-36¢

119-31¢
119-28¢

Cld

CZUDKO UDASOA/KDASO-Q FORMATTER MACRO VO05.01b Monday Ol Oct-84 10:07 Page M 2
Cross reference table (CREF v05.01)

4]1-32
42-9

119-82¢
119-44¢

91-18¢
26-34
26-34
26-34

53-16#4
35-44¢
53-890

53-118¢
116-249¢

123-104
119-44¢

53-320

33-106¢

119-84¢
62-36¢0

101-5¢0

111-50

119-44
119-82¢

26-34
26-34
26-34
26-349
26-34¢
27-99
48-12¢
53-244
53-38¢
53-60¢
53-83¢
53-98¢

353-112¢0

102-14¢
116-43¢
119-10¢
123-100
119-449

53-164

$3-20
53-48
53-93
53-122
117-12
124-10
121-1

53-36¢

53-110¢

116-239
119-44¢

53-114
105-18
116-249
119-31
124-8

53-20

41-35 41-36
42-13 120-20
121-1¢ 121-2
119-64¢
26-34 26 - 34
26-34 26-34
26-340 26-34¢
53-200 33-24
53-48¢ 33-60
53-23¢ 33-98
53-122¢ 102-14
117-12¢ 118-21
124-100 125-3
121-1¢ 121-2
S3-40¢ 53-440
$3-1140 S3-1180
123-10¢ 124-100
63-219 64-8
105-36¢ 105-51
116-239¢ 116-245
121-1 121-1
26-34 26-34
26-34 26-34
26-34 26 - 348
26-340 26-34¢
26-340 26-34¢
28-10 28-100
48-166 33-14
S3-26¢ 53-28
535-40¢ 33-42
53-62¢ 33-65
53-85¢ 33-87
53-100¢ 33-102
53-114¢ 53-116
103-18¢ 103-21
116-249¢ 117-10
119-31¢ 119-44
124-8¢ 125-3
53.20¢ S3-24

SEQ 0171
4;-3%37 41 38 41-39
120-21 122-18
121-2¢ 123-1 123-10
26-34 26-34 26 - 34
26-34 26-34 26-34
48-12 48-12¢ 48-16
S3.240¢ S3-28 $3-28¢
$53-60¢ S3-65 53-650
53-960 S53-102 53-102¢0
102-140 103-21 103-21¢
118-210 118-23 118-23¢
125-3¢
121-20 123-1 123-1¢
$3-480 S3-600 S53-65¢
§3.122¢0 102-140 103-21¢
6A-8¢ 68-22 68 -22¢
105-S1¢ 106-12 106-12¢
116-245¢ 119-21 119-21¢
121-18 121-2 121-2
26-34 26-34 26-34
26-34 26-34 26-34
26-34¢0 26-34¢ 26-340
26 -34¢0 26-340 26 -340
26-340 26-34¢ 26-34¢
28-100 28-14 26-140
$3-140 S3-16 53-16¢
$3-28¢ $3-%0 53-3%0¢
$3-420 S3-44 53-448
53-65¢ 53-67 $3-67¢
$3-87¢ S3-89 53-89¢
£3.102¢ S53-104 53-1040
$3-116¢ S3-118 55-118¢
103-21¢ 112-S 112-5¢
117-100 117-12 117-12¢
119-440 119-83 119-83%¢
125-3¢ 125-8 125-80
55-240 S53-28 $3-23%¢




MIGETY
MSGNGS

MSGNIN

123-10

116-235¢ 119-220

L

313

33

SRS LRUALRS XXX RRRRE LU RRXNAN

RUSSERXRBRY
250
2%

-

L] LI ]

]

L]

285558§°§é3=*§3§¢gg§rirr

LI DO N IR RN R N |

2RI LR L ILULSRRRRRRAY

4

LI )

gegpgris

o
-4
®

19 33333339

&
3

Rk

2

g
GUSasRr - RRX

3
N
L

P
[
?

J
1

[
I

TRSPPURREERURRRYAE
§R8§:§3£§§§§!!!!§%§3!5§3

91-16

94-20

9%-3¢
101-3
103-36
103-51¢
107-27
107-30¢
109-37
110-36¢
114-1
116-47¢
116-61
116-93¢
116-106

116-146%

53-36¢ 33-40

S3-81¢ 33-835
53-1100 33-114
114-106# 115-16
119-84¢ 121-3
124-10¢
119-82¢ 123-2
26-34 26-34
26-34 26-34
26-34 26-34
26-340 26-340
26-340 26-340
26-340 26-340
48-12¢ 48-16
33-34¢ 53-38
53-79¢ 53-83
53-108¢ 53-112
115-10 115-10¢
124-8 124 -8¢
26-34 26-34
26-34 26-34
26-34 26-34
26-34 26-34
26-346 26-340
26-340 26-340
26-348 26-34¢
48-12¢ 48-16
53-32¢ 33-36
S3-77¢ 53-81
53-106¢ 33-110
SS-7¢ S5-7¢
S8-11¢ S8-11¢
S8-28¢ 38-20¢
61-24 61-24¢
62-36¢ 63-21
64-8¢ 64-8¢
70-32 70-32
73-200 73-24
91-126 91-12¢
91-14¢ 91-16
91-18 91-18
94-20 94 -208
9 -3¢ 96 -3¢
101- 101-3
105-36 103-36
105-31¢ 103-31¢
107-27 107-27
107-30¢ 107-33
109-37¢ 109-37¢
110-36¢ 110-36¢
114-1 114-1
116-47¢ 116-49
116-61¢ 116-66
116-94 116-94¢
116-106

116-1064 116-106¢

U4
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S3-400 353-44
S3-85¢ 53-89
53-1140 S53-118
115-160 116-249
121-3¢ 123-2
123-20 123-4
26- 26-
26-34 26-34
26-34 26-34
26-340 26-34¢
26-340 26-34¢
26-340 26-34¢
48-16¢ 53-14
53-38¢  53-
53-83¢ 33-87
53-112¢ 33-116
116-45 116-45¢
26-34 26-34
26- 26-34
26-34 26-34
26-340 26-34¢
26-340 26-344
26-340 26-340
26-34¢ 27-9
48-16 48-16¢
S3-364 33-40
53-81¢ 33-85
53-110¢ 33-114
3S-7¢ SS-7¢
S8-11¢ 38-11¢
S58-208 58-20¢
61-248 61-24¢
63-21 63-21
64 -84 64-8¢
70-32 70-32
73-24 73-244
91-12¢ 91-12¢
91-16 91-16
91-18 91-18
94-200 94-200
100-21 100-21¢
101-3 101-5¢
105-36¢ 105-36¢
106-12 106-12
107-27 107-27
107-33 107-33
109-37¢ 109-37¢
111-5 111-3
114-1 114-1
116-49¢ 116-33
116-66 116-66¢
116-95 116-93

116-1460 116-1468 116-147

116-1064 116-106¢

S3-44¢

53-89¢

53-118¢
116-249¢
123-2¢

64-80
70-32¢
73-244
91-14
91-16
91-18¢
94 -20¢
100-29
101-3¢
105-36¢
106-12
107-27
107-33
109-37¢
111-3
114-1
116-53
116-66¢
116-95¢

116-147¢ 116-233

$3-48
53-93
$3-122

63-21¢
68-22
70-32¢
73-25
91-14
91-16
91-18¢
94 -204
100-29
101-5¢
105-36¢
106-12
107-27¢
107-33¢
110-27
111-5
114-1
116-33¢
116-68
116-93¢

116-106¢

116-233

53-48¢

62-36

63-21¢
68-22

70-32¢0
73-25¢
91-14

91-16
91-18¢
94 -20¢
100-29
101-5¢
103-36¢
106-12¢
107-27¢
107-33¢
110-27¢
111-5¢
114-1

116-53¢
116-68¢
116-95¢

53-60

®

33332

[} [}
131
N

DTLLARLURRR XA
FRRE

22
(7]
AR
N

°

116-96

116-106# 116-109
116-2330 116-233¢ 116-235

FRYXR

131333 4

3T A T
g

$$u '
ot 3
® ©

4
o
0
]

116-109

SEQ 0172
$5-6% $3-65¢
$3-102 S3-102¢

103-21 103-21¢
118-23 118-23¢
12%-8 123-8¢
26-34 26-34
26-34 26-34
26-340 26-340¢
26-340 2¢6-340
26-340 26-340
29-10 29-10
$3-26 $3-26¢
$3-62 $3-620
$3-100 S3-100¢
103-18 103-18¢
120-30 120-14
26-34 26-34
26-34 26-34
26-34 o -34
26-340 26-34¢
26-340 26-34¢
26-34¢ 26-34¢
29-10 29-100
S$3-24 53-24¢
$3-60 $3-60¢
53-98 53-96¢
$5-7 $S-7
S8-11 58-11
58-220 S58-28
61-8 61-8¢
62-36 62-369
63-210 64 -8
68-22¢ 68-22¢
73-19 73-19¢
91-12 91-12
91-14 91-14¢
91-169 91-164
94 -20 94 -20
9%-3 9% -3
100-29¢ 100-29¢
102-140 103-21
105-51 105-51
106-120 106-12¢
107-27¢ 107-27¢
107-33¢ 109-%7
110-36 110-36
111-5¢ 111-5¢
114-1¢ 114-10
116-59 116-59
116-93  116-93
116-106 116-106
116-109¢ 116-109¢
116-235 116-235¢




MIGMLS
MSGNTA

MSGNTE
MIMNAPT
MIHNAP
M INCR

M$LORO

MIMCH]
HMéMCLO
MePOP

MIPRIN
MEPUSH

116 2350 116-239

116-245
118-11
118-19¢
119-109
119-21¢0
119-27¢
119-31¢
119-44
119-640
121-1¢0
123-1¢
123-6¢
124-8
114-1
28-14

9-12
26-26
$3-26

116-245
116-11
118-21
119-10¢
119-21¢
119-28
119-31¢
119-440
119-64¢
121-2
123-2
123-7
124-8
114-10
28-14¢
33-360
S3-81¢

33-110¢
116-249¢

125-6¢

119-3¢
26-34¢0
26-340
26-260
53-140
53-260
53-38
53-50
53-77¢
53-876

33-100¢

33-112

$5-70

70-32¢0
102-10
109-37¢
113-10

116-106¢

117-12¢
119-5¢
119-32¢
122-12
58-22¢
116-93¢
26-8¢
26-8¢
20-14¢
53-32¢
$3-77¢0

5$3-106¢

112-9¢

119-83¢
91-12¢
26-260
53-26¢

116-239

116-243¢

118-11
118-21¢
119-100
119-22
119-26
119-31¢0
119-440
119-82
121-2
123-2¢
128-7
124-8¢
119-10
29-14
33-40
53-83
53-114
117-12

28-10
53-160
>3-26¢4
53-38¢
$3-30
$3-79
53-89¢

53-100¢
$3-112¢

55-60

73-19¢
102-10¢
110-27¢
115-10¢

116-109¢

118-8
119-3¢
119-44
122-12¢
73-20
116-95

29-14
53-36
53-81
53-110
114-106
119-64
91-14
26-10
53-30

116-239

116-245¢

118-11
119-7
119-19
119-22
119-28¢
119-32
119-44¢
119-82
121-2
123-3
123-7
123-3
119-10¢
29-14¢
53-40¢
53-85¢

53-114¢

117-12¢

28-10
53-18
53-204
53-38¢
53-30¢
S3-79
53-91

53-1020
33-112¢

38-11¢
73-204
102-10¢
110-364
115-10¢

116-146¢

118-8
119-7¢
119-44¢
122-12¢
73-208
116-95¢

29-14¢
S3-36¢
$3-81¢

53-110¢
114-106¢

119-84¢
91-14¢
28-10¢
53-30¢

116-239

116-245¢

118-11
119-7¢
119-19¢
119-22¢
119-208¢
119-32
119-444
119-82¢
121-2
123-3
123-7¢
123-3
119-31
33-16

£5g85ess

-

SUBERRALAS

116-2390 116-239¢ 116-23%¢

El4
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116-2450 116-2450 116-246

118-11¢
119-8
119-20
119-22¢
119-31
119-32¢
119-64
119-82¢
121-2
123-3
123-8
123-3¢
119-31¢
33-16¢
S3-449
53-89%¢

53-118¢

118-21¢

28-100
S53-18¢
$3-30
33-42
53-60¢
$3-79¢
33-91¢
S53-104
53-116
38-22¢
91-120
103-18
112-S
116-43

116-235¢

118-8¢
119-10¢
119-64¢
123-160
107 30¢

116-146¢

29-16¢
S3-40¢
53-85¢

53-114¢

115-16¢

121-3¢
91-16¢
29-10¢
53-34¢

118-11¢
119-8¢
119-20¢
119-27
119-31
119-32¢
119-64
119-83
121-2¢
123-3¢
125-8¢
123-3¢
119-44
53-20
53-48
53-93
S5S-122
119-83

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

33-104¢

S3-116

358-20¢

91-14¢
103-1684
112-5
116-439

116-239¢

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

93-16
53-44
53-89
53-118
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¢
53-200
33-48¢
53-93¢

53-122¢

119-83¢

29-10
33-200
53-300
53-42¢
53-62
53-83
35-93¢

33-1040
53-1164

38-30¢

91-16¢4
103-18¢
112-3¢
116-45¢

116-240¢

118-19¢
119-19¢
119-83¢
125-3

116-479

116-233¢

33-16¢
53-44¢
53-89¢

S3-118¢
116-249¢

123-104
91-18¢
30-3¢
53-38¢

116-239¢ 116-239¢ 116-240
116-2460 116-249

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

53-24

33-60

53-98
102-14
121-3

29-10¢
S53-22
53-32¢
S3-42¢
53-62¢
53-83
33-95

53-106¢
53-116¢

60-12¢

91-18¢
105-364
112-5¢
116-47¢

116-245¢

118-21¢
119-21¢
120-3
125-3
116-33
118-19

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

118-11¢
119-10
119-21
119-27
119-31
119-44
119-64
120-14¢
122-12
123-5
123-9¢

33-240

53-60¢

53-908¢
102-14¢
121-3¢

29-10¢
53-22
53-34
S3-444
53-62¢
53-83#
53-95
53-108

53-11ne

61-8¢
94 -20¢
105-51¢
114-}

116-33¢

116-2464

119-3
119-22¢
120-3¢
125-3¢
116-53¢
118-19¢

53-200
53-484
53-93¢

S53-122¢

117-12¢
124-104
119-644
53-14¢
53-42¢

116-249¢
118-11¢
119-10
119-21
119-27¢
119-31
119-44
119-64
121-1
122-12¢
123-3
123-9¢

53-28

$3-65

5$3-102
103-21
123-10

30-3

53-22¢
53-34

53-46
53-65¢
53-83¢
53-95¢
$3-108
53-120
61-2448
96 -3¢
106-12#
114-19
116-59¢

116-249¢

119-3¢
119-27¢
120-14

116-39
119-32

53-24
53-60
353-98
102-14
118-21

53-18
53-46

116-240¢
117-12
118-19
119-10
119-210
119-27¢
119-31
119-44
119-64¢
121-1
123-1
123-3
123-10

53-28¢0
53-65¢

33-102¢

103-210
123-10¢

30-30
53-22¢0
53-34¢
53-46
53-67
53-85¢
5$3-950

53-108¢

5$3-120

62-368
100-21¢
107-12¢
114-1¢
116-664
117-10
119-5
119-289
120-14

116-59¢
119-32¢0

53-240
53-60¢
53-98¢
102-14¢
118-21¢0

53-18¢
53-468

SEQ 0173
116-245 116-245
117-120 118-11
118-19 118-19%
119-10 119-10¢
119-210 119-21¢
119-27¢ 119-27¢
119-31 119-31¢
119-44 119-44
119-640 119-640
121-1 121-1
123-1 123-1
123-3¢ 123-6
123-10¢ 124-8

53-32 53-32¢
53-77 $3-77¢
$3-106 53-106¢
112-9 112-9¢
125-3 125-3¢
53-14 53-14
$3-24¢ 53-26
53-340 S53-36¢
53-46¢ 33-464
53-67 53-67¢
53-87 53-87
$3-98¢ 53-100
53-108¢ 53-110¢
5$3-1206 S53-120¢
63-2104 6A-8¢
100-29¢ 101-5¢
107-27¢ 107-30¢
115-3 115-3¢
116-69¢ 116-930
117-10 117-10¢
119-3 119-5
119-31 119-31¢
120-148 120-14¢
116-66 116-66¢
53-28 53-284
53-65 53-65¢
$3-102 53-102¢
103-21 103-21¢
118-23  118-23¢
53-22 53-22¢
53-50 53-50¢




MsPUT

MsPUT)

MIRADI

M$RBRO
MIRNRO
MISETS

HMsSvC

MITLAS

MeTSTL

53-62

53-100

103-18
119-3
58-11
91-16
107-27
119-64
58-11
91-14
91-18
107-27
116-11
114-1
123-3
73-24
116-93
26-26
53-26
53-62
53-100
103-18
119-3
53-16
53-44
53-89
53-118
58-30

73-20
9%-3
107-33
116-66
116-233
118-11
119-22¢
119-83
53-16¢
53-89¢
S58-284
91-144
107-33¢

116-109¢

119-10¢
53-16
S3-44
53-89
53-118
38-22¢
62-36¢
73-19
94 -20
105-364
107-33
114-1
116-95

$3-620 53-67
$3-100¢ S53-104
103-180 112-5
119-3¢ 119-5
58-11 S8-11
91-16 91-16¢
107-27  107-27¢
119-64 119-64¢
S8-11 58-11
91-14 91-14
91-18¢ 91-180
107-27 107-27¢
118-11 118-11
114-1¢ 119-10
123-3¢ 123-5
73-24¢
116-93¢ 116-95
26-264 28-10
S3-26¢ 53-30
53-62¢ 53-67
53-100¢ 53-104
103-18¢ 112-5
119-3¢ 119-5
S53-16¢ 33-20
53-440 53-48
53-89¢ 53-93
53-118¢ 353-122
S6-30¢ 60-12
73-20¢ 73-24
100-21 100-21¢
109-37 110-27
116-66¢ 116-69
116-233¢ 116-235
118-11¢ 118-19
119-27 119-28
119-83¢
53-200 33-24¢
53-93¢ 33-96¢
S8-30¢ 60-12¢
91-16¢ 91-18¢
109-37¢ 110-27¢
116-146¢ 116-233¢
119-19¢ 119-21¢
353-160 33-20
53-440¢ 353-48
53-69¢ 53-93
53-1180¢ 9$3-122
58-28 58-20¢
62-36¢ 63-21
73-19¢ 73-20
94-200 96-3
105-36¢ 103-31
107-33¢ 107-33¢
114-10 116-47
116-95¢ 116-106

116-239¢ 116-240

53-67¢ S3-79
55-104¢ 33-108
112-5¢ 115-3
119-5¢ 120-3
58-11 S8-11¢
91-18 91-18
116-106 116-106
38-11 58-11¢
91-140 91-14¢
91-186 94-20
107-27¢ 107-27¢
118-11 118-11¢
119-10¢ 119-31
123-5¢ 123-7
116-93¢ 116-109
28-100 29-10
S3-30¢ 33-34
S3-67¢ 33-79
S3-104¢ 33-108
112-5¢ 115-3
119-5¢ 120-3
S3-200 53-24
53-48¢ 53-60
53-93¢ 33-98
S$3-122¢ 5SS5-7
60-12¢ 61-8
73-24¢ 91-12
100-29 101-3
110-27¢ 110-36
116-69¢ 116-93
116-235# 116-239
116-19¢ 118-21
119-28¢ 119-31
53-282 33-32¢
5$3-102¢ 33-106¢
61-8¢ 61-240
94-200 96-30
110-36¢ 111-3¢
116-235¢ 116-239¢
119-22¢ 119-27¢
53-200 53-24
S3-48¢ 33-60
S3-93¢ 33-98
S3-122¢ 35-7
58-28¢ 38-30
63-21¢ 63-21¢
73-20¢ 73-24
96 -3¢ 9% -3¢
105-51¢ 105-31¢
109-37 109-37¢
116-47¢ 116-53
116-106# 116-109

116-240¢ 116-245

53-79¢
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53-83

53-108¢ 53-112

113-3¢

120-3¢
91-12
91-18

116-106

S8-11¢

91-14¢

94-20
107-27¢
118-11¢
119-31¢
123-7¢

116-109¢

29-100
53-34¢
53-79¢

53-108¢

115-3¢
120-3¢
53-240
53-600
53-98¢
55-8
61-8¢
91-12¢8
105-36
111-5
116-93¢
116-240
118-21¢
119-31¢

53-36¢

53-1100

62-360
100-21¢
114-1¢

116-240¢

119-28¢
353-24¢
53-60¢
53-98¢
55-7¢
58-30¢
64-8
73-240
100-21
106-12
109-37¢
116-33¢

116-109¢
116-245¢ 116-245¢

115-10

120-14
91-12
91-180

116-106

58-11¢

91-16

94-20
116-106
118-11¢
119-44

116-146
30-3
53-38
53-83
$3-112

115-10

120-14
53-28
53-65
53-102
55-8¢
61-24
91-14

105-31

114-1
116-95

116-240¢

119-7
119-32

53-40¢8

33-1140

63-21¢
100-29¢
116-47¢

116-245¢

119-31¢
53-28
53-65
$3-102
S5-7¢
60-12
64-8¢
9-12
100-21¢
106-12¢
110-27
116-39
116-146
116-246

53-83¢
53-112¢
115-10¢
120-140
91-12
94-20
116-1064

38-11¢
91-16
94 -20
116-106
118-11¢
119-44¢

116-1464

30-3¢
53-38¢
S53-834

S3-112¢

113-10¢
120-14¢
33-204
53-650

53-102¢

58-11

62-36

91-14¢
106-12
114-1¢
116-95¢
116-245
119-72
119-32¢

S3-444

33-118¢

64-84
101-35¢
116-33¢

116-246¢

119-32#
33-200
53-65¢

33-102¢

53-8
60-12¢
64-8¢
91-12¢
100-29
106-12¢
110-27¢
116-59%¢

116-1464
116-246¢

53-87
53-116
116-45
122-12
91-12¢
94-20
118-11

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

S$3-14
53-42
53-87
53-116
116-45
122-12
53-32
53-77
33-106
S8-11¢
63-21
91-16
107-12
116-47
116-106
116 <6
119-10
119-44

53-486

53-122¢

68-22¢9
105-36¢
116-39¢

116-249¢

119-44¢
53-32
53-77
53-106
35-8¢
61-8
68-22
91-14
100-29¢
107-12
110-36
116-66
116-233
116-249

$3.87¢ 53-9)
$3.1160 3$3.120
116-45¢ 117-10
122-12¢
91-14 91-14
94-20 94-20
118-11  118-11
91-12 91-12
91-160 91-16¢
94-200 94-200
116-106 116-106#
119-64 119-64
121-10  121-2
$3.140 53-18
$3-420 53-46
$3.87¢ 53-91
$3-1160 53-120
116-45¢ 117-10
122-12¢
$3-32¢ 53-36
53.77¢ 53-81
$3-1060 S53-110
$8-12  S58-12¢
64-8 68-22
91-16¢ 91-18
107-12¢ 107-27
116-47¢ 116-S3
116-106# 116-109
115-2460 116-249
119-10¢ 119-19
119-44¢ 119-64
S3-60¢ 53-65¢
55-70  55-80
70-32¢  73-19¢
105-51¢ 106-12¢
116-660 116-69¢
117-12¢ 118-11¢
119-64¢ 119-82¢
$3.320 $3-36
$3-77¢ $3-81
53-106¢ 53-110
S8-11  S8-11¢
C1-88  61-24
68-220 68-22¢
91-14¢ 91-16
100-29¢ 101-S
107-12¢ 107-27
110-36¢ 110-36¢
116-66¢ 116-69

116-233# 116-235
116-2490 117-12

33-91¢
$3-1200
117-10¢

91-14
94.- 200
118-11

91-120
91-164
94 - 200

116-106¢

119-64¢
121-2¢

53-18¢
53-464
33-91¢

53-120¢

117-10¢

S53-364
33-81¢

33-110¢

358-22

70-32

91-18¢
107-27¢
116-33¢

116-109¢
116-249¢

119-19¢
119-64¢

S3-77¢
58-114
73-200
107-12¢
116-93¢
118-19¢
119-83¢
53-364
S53-81¢

33-110¢

58-12
61 24¢
70-3¢2
91-16¢
101-5¢
107-27¢
111-5

116-69¢

116-235¢

117-12¢

SEQ Q174
$3-9% $3-95¢
102-10 102-10¢
118-8 118-8¢
91-140 91-16
107-27 107-27
116-11¢ 119-64
91-12¢ 91-12¢
91-18 91-18
107-27 107-27
116-106¢ 116 106¢
119-640 119-64¢
123-1 123-1¢
$3-22 $3-22¢
$3-50 S$3-50¢
$3-95 €3-95¢
102-10 102-100
118-8 118-8¢
$3-40 $3-400
$3-85 $3-85¢
5$3-114 $3-114¢
S8-220 S6-26
73-19 73-198
94-20 94 - 208
107-30 107 -30¢
116-59 116-59¢
116-146 116-1468
117-12 117-12¢0
119-21 119-22
119-82 119-82¢
$3-810 S3-85¢
S8-120 58-220
75-240 91-12¢
107-27¢ 107-30¢
116-95¢ 116-106¢
118-21¢ 119-7¢
$3-40 $3-40¢
$3-85 $3-85¢
$3-114 S53-1140
S8-120 58-22
61-240 62-36
70-32¢ 70-32¢
91-18 91-18¢
101-S¢ 105-36
107-30 107-30¢
111-5¢ 111-S¢
116-93 116-93¢
116-239 116-239¢
118-11 118-11¢




MSWORD

MSXFER
MEMORY

PNT
PNT. ..

PNTB

PNTF
PNTS
PNTX
POINTE

PRINT

PRINTB
PRINTF
PRINTS
PRINTX
PUSH

READEF
SETPRI
SETVEC
SsvC
TABLE
XFER

Rt

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¢
45-20¢
44-21¢
53-72
53-141
119-30
45-11¢
53-72
53-141
45-80
45-17¢
45-140
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
58-11
26-7¢
31-204

118-19¢
119-27
119-82¢
26-340
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
53-13
$3-76
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¢

123-4

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

77-41

S58-23
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
S53-23
53-64
77-41

53-23
535-84

79-23

69-44
97-30

76-21

69-33
97-15
116-66

116-106

120-18
119-82¢

119-7
119-28

21-9¢

62-36

68-22¢
101-3
106-12¢
111-5
116-245
119-27¢
121-2¢
123-7¢
123-6

113-33
$3-27
53-88
719-23

53-27
53-88

69-49
98-22

76-23

69-39
98-14

118-11
122-16
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119-7¢ 119-10
119-28¢ 119-31
55-7 55-7
62-36 62-36¢
70-32 70-32
101-S 101-5¢
107-33 107-33
111-5 111-5¢

116-245¢ 119-10
119-28¢ 119-31

123-1
123-8
123-6¢

53-31
$3-92
82-4

53-31
53-92

114-31

123-1¢
123-8¢
123-8

53-35
53-96
83-5

33-35
53-96

116-98

85-4
100-11

119-10¢
119-31¢

55-7

63-21

70-32
105-36
107-33
114-1
119-10
119-31
123-2
123-9
123-8¢

53-39
53-109
84-5

53-39
53-109

119-30

85-7
101-2

79-10

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¢

58-26

63-21

96-3
103-36
109-37
114-10
119-10¢
119-31¢
123-3
123-9¢

53-47
S$3-117
113-28

S3-47
53-117

87-7
103-20

83-7

88-13
110-18

119-21
119-44

58-28

63-21¢

9-3
103-36¢
109-37
114-1¢
119-21
119-44
123-3¢
123-3

53-55
53-121
113-33

S$3-55
53-121

88-31
104 -41

84-7

89-16
113-15

119-210
119-44¢

S58-28

64-8

9%-3
105-31
109-37

116-235¢

119-21
119-44
123-4

125-3¢

53-8
S$3-124
114-31

53-58
53-124

90-17
108-19

90-13

89-22
113-22

SEQG 0175
119-21¢ 119-22
119-64 119-640

S8-28¢ 61-24
64-8 64-8
9%-30 100-29
103-31 105-51
109-37¢ 110-36
116-239 116-239
119-21  119-21¢
119-440 119-44¢
123-40 123-5
53-64 53-68
53-130 S3-137
116-98 119-6
33-64 53-68
$3-130 S53-137
90-25 91-19
110-24 113-29
90-22 113-27
89-40 91-6




