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1.0 GENERAL INFORMATION

SEQ 0003

1.1  PROGRAM ABSTRAC

- .. - - - - -

This progrem will formet any disk drive connected to a UDASOA or KDASO-Q gisk
controller. At the time of this witin& theve are three such drives in
existence -- the RAS0, RASO end RAS]. changes to this progrem will

be needed to format new disk drives as they become evailsble.

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

1. Reformat - Formet the disk with the bed sector information thet wes
written onto the disk at the factorry. This is the normel weay to
formet @ diok.

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

3. Restors - Format the disk using bad sector information obteined from
e disk file on the XXDP+ system load device. This method is provided
for use by menufecturing. No files sre provided, nor sny method of
obteining the files, st this time.

The foreet etion is performed by & Diegnostic Utilities and
Protocol ( ) program losded into the disk controller. The host

em simply downline loeds the DUP am into the controller end
monitors ite execution. The DUP am obtaine peramsters from the
host progrem (eg. drive nuaber and Tormet mode) snd requests the hos'
progras to print error and summery -nug- The OUP progrem is sleo
commonly celled s "disgnostic machine” (UM) progrem.

This program cen only formst in one mode at & time. In RESTORE mode.
only one disk mey be selected in the herdwere guestions or an error
message will result and the program will etop.

In REFORMAT and RECONSTRUCT modes, any number of disk drives may be
selected. A controller cen only formet one disk st & time, so each
disk on 8 controller sr2 comnected to different controllers, ell
controllers will be run simultaneously. For example. lets sssume three
units ere selected for formetting in the hardwere questions, units 1
and 2 ere connected to one controller and unit 3 is comnected to @
different controller. This progrems wiil sutometically stert formet
operstions on units 1 and 3. When unit 1 finishes (or errors), unit 2
will be started. After units 2 end 3 sre finished, the progrem stops.
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This progrem will stop after esch pees (all unite formetted once).
There is no need to specify 8 PASS switch on the commend line to the
Diegnostic Runtime Services (eg. START/PASS:1).

SEQ 0004

Special provisions have been made to allow this progrem to run under
an APT gystem in menufecturing. This system doss not allow quest i ons
to be ssked of en operstor. Such 8 condition also exists under XXDP.
when the UAM fleg is eet. In this condition, only reformat mode can 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

------------- ce.----

This progrem wes designed using the POP-11 Disgnostic Runtime Services
revision C. Run time environments ere determined by the Runtime
Services and mey Chengs 88 new versions of the Services are developed.
The initial version will require the following:

POP-11 Unibus or Q-bus processor

28K words of memory (minimum)

Console terminal

XXDP+ loed medie eontainia th:is program
One or more UDASOA or KDASO-Q subeystems.

A system clock - either type L or P - will be ueed to time
the DUP praogrem and report runtime, if availsble. If no system clock
is sveilable, this program camnot detect & hung DUP progrems.

2.0 OPERATING INSTRUCTIONS

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

This section contains » brief description

of »e rvices. For
detailed information, refer to the XXDP+ User (

2.1 COMMANDS

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+ Usar's Menusl hes more details.

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

CONTINUE Continue at test thet wes interrupted (:’tor tC)
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SEG 0005

PROCEED Continue f-om an error helt

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

ADD Activete @ unit for testing (ell unite are
congsidered to be active at stert Lime

OROP Desctivete & unit

PRINT Print statistical information (see section 4.0)

DISPLAY Type @ list of ell device informetion

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

ZFLAGS Cleer all flage (see section 2.3)

A commend cen be recognized by the first three characters. 50 you
may, for exsmple. type "STA” instesd of "START".

2.2 SWITCHES

------

There sre several switches which are used to aodif‘ supery i sor
operation. These ewitches are sppended to the 1 commends. All of
the 1 1 switches sre tsbulated below with @ brief description of
esch. In the descriptions below, @ decimel number is designated by

SWITCH EFFECT
/TESTS:LIST Execute only those tests specified in

the list. List is @ stri of test

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

This list will causs tests 1,5.,7.8.9,1C to

e run. All other teets wmill not be run.
/PASS : DDODD Execute 00000 pasees (DDDDD = 1 to 64000)
/FLAGS :FLGS Set specified Plegs. Flags are described

in section 2.3.
/E0P : DDODD t end of peee after ever

onl!. ( e i to 64080)

ZUNITS:LIST TEST/ADD/DROP only thoee unite specified

in the list. List example - Z7UNITS:0:5:10-12

\. mit‘ 005110011012 (\lﬂt mr. = 0‘63).

Exsmple of switch usege:
START/TESTS:1-5/PASS : 1000/E0P: 100

The effect of this commend will be: 1) tests 1 through 5 will be
executed, 2) sll units will tested 1000 times and 3) the end of pess
messeges will be printed efter esch 100 pseses only. A switch coan be
recognized by the first three charscters. You meay, for exemple, type
"/TES:1-5" instesd of “/TESTS:1-5",

Balow is & table that epecifies which switcnes can be used by escn
commend ,
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TESTS  PASS FLAGS EOP JUNITS
START X X X X X
RESTART X X X X X
CONTINUE X X X
PROCEED X
DROP X
ADD X
PRINT
DISPLAY X
FLAGS
ZFLAGS
EXIT

2.3 FLAGS

- - -

Flags sre used to set up certain operstionsl parsmeters euch s
looping on error. All flags ere clesred at stertup end remsin cleared
until explicitly set using the flags switch. Flage ere also clesred
after & START or RESTART commend unleess set using the flag ewitch.

The ZFLAGS commend may aleo be used to cleer all flegs. With the
exception of the START, RESTART end ZFLAGS commends, no commends
affect the state of the flage; they remein set or cleared ss
specified by the last fleg ewitch,

FLAG EFFECT

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

LOE Loop on error

IERs Inhibit all error reporte

IBE» Inhibit all error reports except

firet level (Piret level containe
srror type, nusber, PC, test snd unit)

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

PRI Direct messages to line printer

PNT Print test nusber as test executes

B80E “S8ELLLY on srror

UAM Unsttended mode (no manual intervention)

IDU Inhibit pogram dropping of units

LOT Loop on test

sError messages are described in section 3.1

See the XXDP+ User's Manual for more detsils on flags. You mey
specify more than one fleg with the FLAG ewitch. For example, to
couse the progrem to loop on error, inhibit error reports and type &
"8ELL" on error, you may use the following string:

/FLAGS:LOE : IER:BOE

SEQ 0006
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SEQ 00G7

P L ]

When the formetter is STARTed, the Runtime Services will prompt the
usar for hardwere nformation by typing "CHANGE HW (L) 7" . When you
anewer this question with a "Y“, the Runtime Services will ask for the
number of units (in decimal). You will then be asked the following
questions for esch unit. When you answer this question with an "N”,
the Runtime Services will uese the answers built into the program by
the SETUP utility (see chapter 6 of the XXDP+ User's Manusl). If you
heve never run the SETUP utility on this program file, the defeult
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
sddressed by the processor with memory menagement turned off
E;-}:ii)” even 16-bit address in the range of 160000 to

VECTOR (0) 154 ?

Answer with the interrupt vector addrees 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 number 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 ss @ separate unit to
completely test the drive. A maximum of eight logical drives
may be tested on one controller at a time.
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2.5 SOFTWARE QUESTIONS

P L T T BN R

SEQ 0008

After you have snswered the hardware questions or sfter & RESTART or
CONTINJE commend, the Runtime Services will sek for softwere
peremeters. You will be prompted by “CHANGE SW (L) ?" If you wish to
changs eny parameters, sngwer Dy typing "Y*. The software auestions
and the default values sre described in the next paragraphs. You mey
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
REFORMAT mode format operstion. REFORMAT mode will 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 ueser does sant to destroy
the bed sector information on the disk end run another

format mode. If thie is enswered “YES®, then the user wants
the REFORMAT mode format operation and uee the existi

bad block inforwstion. If sgein snewered "NO”, the following
question will be asked.

RECONSTRUCT BAD SECTOR INFORMATION (L) Y ?

A “YES” snswer will cause @ reconstruct mode formet
operation. If snswered "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 thet such @ file will not be provided with the formatter
and this mode is not recommended. The formet will begin

only on 8 "YES" snswer. Otherwise the following messsge

will be printed snd the progrem will asbort.

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

SEG D009

When the p ram sterts s warning messege is printed to wern of improper
use of this formatter.

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 bed block revectoring mechaniem to
replece blocks that fall on defective sreas of the disk media. As o
disk is used end defective blocks ere detected, DEC operating systems
replace the blocks with other blocks on the disk (reserved for this
purpose end otherwise inaccessable) so that the disk conot-ntlz appesrs
to have its full storsge cepecity of error free disk blocks. Formatting
s disk of this type destroys this history information and is absolutely
not recommended except in the ceses -pccufican; described in the disk
drive's service manual. These disks are fully formeatted when shipped
from the fectory, therefore there is no resson to run this formetter
program at installstion.

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

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

The default is provided so the user need not supply the date.
The dete question will normally only be ssked one time. If on
‘mproper snewer s typed, "INPUT ER‘G" is printed and the
question is ssked again. A two or four digit year mey be
typed. A four Jdigit yesr sust be 1900 or grester (eg.
14-APR-1982). If only two digits sre typed, the yeeor is
detarmined as follows:

1. If the number typed is 70 or greater, & 19 is prefixed.
Eg.. 1-JAN-T0 transletes to yeer 1970 and 25-DEC-99
translates to yeur 1999.

2. If the number typed is less then 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 operastion begins.

S%F':I)l\l5 NUMBER FOR UNIT xx CONTROLLER AT xxxxxx DRIVE xxx

A decima. number in the rmg- of 0 to 18446744073709551615
must be entered (no default).
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1f RESTORE mode is selected, the following question will be asked.

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

1f the file named does not exist on the system load device,
the program will abort batk to the XXDP+ prompt after printing
an error Mmessage.

SEQ 0010

2.7 EXTENDED P-TABLE OIALOGUE

O B IE BERE Rl

When you snswer the hardware questions, you ere building entries in &
table thet describes the devices under test. The simplest way to
build this table is to snswer sll 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 s more efficient method, suppose you are testing o
fictionsl device., the XYil. Suppoese this device consists of e control
module with eight units (sub-devices) attached to it. These units are
described by the octal numbers O th 7. There is one hardwere
parameter that can vary smong units called the Q- fector. This
Q-factor mey be O or 1. Below is a simple way to build s table for
one XY11 with eight units.

@ UNITS (D) ? 8<«CR>

UNIT 1

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

UNIT 2

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

UNIT 3

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

UNIT 4

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

UNIT S

CSR ADDRESS (0) 7 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 ADORESS (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 cereful when specifying multiple
nits!

As you can see from the sbove exemple, the hardwere parameters do not
v::y significantly from unit 0 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<CR»
SUB-DEVICE # (0) ? 2-5<«CR>
Q@-FACTOR (0) 0 ? O<CR>

UNIT 7

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

As you cen see in the sbove dialogus, the runtime services will build
as meny entrics as it cen with the informetion given in eny one pass
through the questions. In the first pess, two entries sre built since
two sub-devices and q-factors were specified, The Services sssume
that the CSR address is 160000 for both since it wae specified only
once. In the second pess, four entries were built. This is because
four sub-devices were specified. The ”-“ construct telle the Runt ime
Services ¢ increment the data from the first number to the second.
In this cese, sub-devices 2. 3, 4 end S were specified. (If the
sub-devices were specified by addresses, the increment would be by 2
since sddresses must be on sn even boundary.) The CSR addresses and
Q-factors for the four entries are sssumed to be 160000 and O
respectively since they were only specified once. The last two units
are specified in the third pass.
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The whole process could have been sccompl ished 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 exsmple, 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 start-up this program:
1. Boot XXDP.

2. Give the date snd answer the LSI and 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. Pleese read the disk drive's service menusl before
snswering this guestion.

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

flags and software pasrameters. These defaults are described in
sections 2.3 and 2.5.

® ~N OO0 NN & W
1

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

SEG 0013

DR>STA
CHANGE MW (L) 2 Y
¢ UNITS (D) 1?2

UNIT O

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

ORIVE NUMBER (D) O ? 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 7 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
BROUGH{T 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 DOWN WHEN
BROULHT ONLINE.

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

Format completed

Revectored LBNS

Primary revectored LBNS

Secondery/tertiary revectored LBNS

Bad RBNS

Bad blocks in the RCT srea due to dets errors

Bad blocks in the DBN aree due to data errors

Bad blocks in the XBN ares due to data errors
2 Blocks retried on the check pass

FCT used successfully

oooOooonN
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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 Secondary/tertiery revectored LBNS
O Badg RONS
1 Bed blocks in the RCT sres due to dats errors
0 Bad Dlocks in the DON area dus to dete errors
0 Bad blocks in the XBN ares due to dets errors
249 Blocks retried on the check pess
FCT used succeesfully

CZuDX ECP 1
- 0 CUMALATIVE ERRORS
>

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

DR>STA

CHANGE W (L) 2?2 N

CHANGE SW (L) 2?2 Y

REFORMAT USING EXISTING BAD SECTOR INFORMATION (L) Y 2?2 ¥

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

ARE YOU SURE YOU WANT TO RUN THIS FORMATTER (LD N 2 ¥
ENTER DATA AS DO-MMM-YY (A) 1-JAN-70 ? 14-APR-82

RUNTIME 0:00:20
Formet Version 8
STOPPING THIS FORMAT AFTER THIS POINY WILL MAKE THE DISK
UNUSABLE, AND WILL CAUSE THE DISK TO BE 3SPUN DOWN WHEN
BROUGHT ONLINE .

RUNTIME 1:33:45

Forasst completed
2 Revectored LBNS
2 Primery revectored LBNS
0 Secondery/tertiery revectored LBNS
O Bed RBNS
0 Bed blocks in the RCY ares due to deta errors
O Bed blockes in the DBN sres due to dats errors
O Bed blocks in the XBN sres dus to dete errors
2 Blocks retried on the check pess

FCT used successfully

CZUbK EOP 1
oR 0 CUMULATIVE ERRORS
>

SEQ 0014
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5.0 ERROR INFORMATION

SEQ 0015

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 messege is of the form:

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

were: NAME = formetter name
TYPE = error type (SYS FTL ERR, DEV FTL ERR)
NMBER = error number
UNIT NAMBER = 0 - N (N is lest unit in PTABLE)
TST NMPFMBER = teet and 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 progras. The formetter stops and the
Runtime Services prompt is printed.

Device fatsl errors (DVC FTL ERR) ere veed to report errors thet sre
fatal to the device (may be sither the controller or disk drive).
Testing stops on thet device for the remsinder of the current test.

8ssic error meeSaQes are thet contein some additional
information sbout the error. sre slueys printed unless the
“JER” or "IBE” flegs ere set (wection 2.3). These messages ore
printed after the sesesocisted general messege.

Extended error meseages contsin supplementary error informetion such
es register contents or good/bed dete. These sre sliweys printed
unless the "IER”, "IBE” or "IXE” flage ere set (section 2.3). Theee
ssvsages ere printed after the sssoc:sted general error ssessge end
any 0000Cioted Dasic error MESeeges.

The Y-n.nl and besic error messages from this formetter ere slweys
one line

esch. The besic meesege 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 (POP-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 messege:

CZUDX DVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx generel mesesge
HOST PROGRAM CONTROLLER AT 172150 RUNTIME 0:00:12 - besic message
CONTROLLER RESIDENT DIAGNOSTICS DETECTED FAILURE \

SA CONTAINS 104041 }- extended message
REPLACE CONTROLLER PROCESSOR MODULE /

The DUP progrem mey 8le0 princ error messages. They are printed
exectly es presented by the DUP program and cennot be suppressed by

eny flage.

3.2 SPECIFIC ERROR MESSAGES

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

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

Following is @ list of the error mesvages that mey be printed by the
formatter program. In the list, some of the numbers thet mey very
with execution or program version sre shown es "xxx”. These include
progrem counters and runtime. Other numbers, such es unit nusber,
drive number, controller sddress end date in registers sre filled with
sample mumbers. Additional informetion sbout the error mey follow the

error Meesegs.

00001 CZUDK SYS FTL ERR 00001 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 1721350 RUNTIME x:xx:xx
INVALID ANSMERS GIVEN TO HARDWARE QUESTIONS
CONTROLLER HAS MORE TMAN ONE VECTOR, BR LEVEL OR BURST RATE

When the herdwere questions were anewered, two units were
selected with the sems CSR address but with a different
vector, BR level or burst rete. A single controller cean
have only one vector. BR level or burst rete. The progrems
is sborted end returns to the Runtime Services prompt so
that the hardwers guestions sey be changed.

00002 CZUDK SYS FTL ERR 00002 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172130 RUNTIME x:xx:xx
INVALID ANSHWERS GIVEN TO HARDWARE QUESTIONS
MULTIPLE UNITS SELECT THE SAME ORIVE

The herdware questions for two unite were exactly the seme.
The program is sborted and reaturns to the Runtime Services
prompt s0 that the hardwere 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: mxxxxx
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 can be sttachad to s UDASOA or
KDASO-Q ot one time. A physicel disk drive mey be from one to
four logical disk drives. Eech logical disk drive is considered
one unit to the formetter progrm. Even more then oirt
logical disk drives cen be attached to one UUASOA or KDASO-U, the
controller only supports eight. The progrem is sborted 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: »xxxxx
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 program does not limit the number of units that cen

be tested by specifying @ maxium number. What limits

the nusber is the amount of semory used to store dets

on esch unit. The nusber of units that sre testable st one
tig: hes been exceeded. Start progrem over and select fewer
m' “

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

INVALID ANSWERS GIVEN TO HAROMARE QUESTIONS

TWO CONTROLLERS USE TME SAME VECTOR

The herduere guestione for two unites specified different

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

that the herdwere guestions 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 MM QUESTIONS IN RESTORE MODE.
PLEASE START PROGRAM OVER AND SELECT ONLY ONE DISK.

If the operator chooses to run the formetter in RESTORE
mode, then only one disk cen be selected in the hesrdwere
questions. RESTORE myde is run in this way beceuse

e file containing the baed block information is used and
that informetion matches only one drive.

CZUDK DVC 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 naeds to ssk questions of the operstor. It
refuses to run in RECONSTRUCT and RESTORE modes because the
questions cbtein dats that is sbsolutely necessery. REFORMAT
mode is ellowed to run because only & date is needed. The
default dete of 1-JAN-70 is used.

SEQ 0017
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00014 CZUDK OVC FTL ERR 00014 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx;:xx
CONTROLLER IS NOT SUPPORTED BY THIS FORMATTER PROGRAM. THIS
PROGRAM REQUIRES A UDASO-A (MODEL 6) OR A KDA30-Q (MODEL 13)
CONTROLLER. CONTROLLER REPORTED MODEL CODE xx,.

All UDASO-0's (modules M7161-2) are not supported by this
formatter. The module sets M7485-6 end M2777-7 sre the only
ones thet cen be used by this formatter. If the controller
is » 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 SWITCHES ON CONTROLLER PROCESSOR MODWLE OR BUS
OR REPLACE CONTROLLER PROCESSOR MODWLE

A non-existant wborror occurred when the host progrem
tried to sccess the ond SA registers. The controller
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 CZUDK DVC FTL ERR 00021 ON UNIT 00 TST CO1 SUB 000 PC: xmxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME »:xx:xx
CONTROLLER RESIDENT DIAGNOSTICS DETECTED FAILURE

SA CONTAINS 105154
REPLACE CONTROLLER SDOI MODWALE

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

104000 - Fatal sequencer error

104040 - D processor ALU error

104041 - D proc ROM parity error

105102 - D proc wxith no Board #2 or RAM perity error
105105 - D proc RAM buffer errcr

105152 - D proc SOI error

105153 - D proc write mode wrap SERDES error

105154 - D proc read mode sa&s. RSGEN, and ECC error
106040 - U proc ALV 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 disgnostic
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 OVC 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
initialization sequence which communicetes using date
in the SA register. A normal responese from the controller
containg either o STEP bit or an ERROR bit defined es
follows:

Bit 15 (100000) Error bit

Bit 14 (040000) Step 4 bit

8it 13 (020000) Step 3 bit

Bit 12 (010000) Step 2 bit

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

CZUDK DVC FTL ERR 00023 ON UNIT 00 TST 001 SUB 000 PC: xxxxx.
HOST PROGRAM CONTROLLER AT 172150 RUNTIME »: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

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

before Step 4 of initislization. If the controller disgnostics

did not cleer memory end 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 cleer 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 ZERQ AFTER STEP 3 WRITE OF INITIALIZATION
PURGE/POLE DIAGNOSTICS WERE REQUESTED

SA CONTAINS 004400
REPLACE CONTROLLER PROCESSOR MODULE

For better testing., the host cen test the PURGE and POLE
sechanism of the controller. To do so the host sets bitld
of the step 3 dete and sends the deta to the controller.
The controller must to zero and wait for the purge and
pole. If the controller never went to zero, then error
mevsege 00024 ie displeyed, The controller mey heve a bed
processor module or the UNIBUS or G-bus may be broken.

SEQ 0020
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00025

00030

00031

CZUDK OVC FTL ERR 00025 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
MOST PROGRAM CONTROLLER AT 172150 RUNTIME »:xx:xx
CONTROLLER DID NOT RETURN CORRECT DATA IN SA REGISTER DURING
INITIALIZATION

SA EXPECTE" 004400

SA CONTAIMS 004000
REPLACE CONIROLLER PROCESSOR MODULE

For ecach step of initialization, epecific data is expected
to be displayed in the SA. If the SA does not metch

the expected data, then error messege 00025 ie displeyed.
Replace controller processor module.

CZUDK OVC FTL ERR 00030 ON UNIT 00 TST 001 SUB 000 PC: xx»xxx

HOST PROGRAM CONTROLLER AT 1723150 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
feilure. An error code is presented in the SA.
Here is & list of the codes and their meenings:

004400 - Controller hee been inited either s bus
init or by writing into the IP.
100001 - BUS envelope/packet resd error (perity or timsout)
100002 - BUS envelope/| et write error (perity or timeout)
100003 - Controller end 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 master failure
100011 - Host scceess timeout error
100012 - Hoet exceeded credit limit
100013 - Controller SDI hardwere fatal error
100014 - OM XFC fatel error
100015 - Herdwere timeout of instruction loop
100016 - Invelid virtusl circuit identifier
100017 - Interrupt write error on BUS

CZUDK OVC FTL ERR 00031 ON UNIY 00 TST 001 SUB 000 PC: »xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
FORMATTER IS HUNG

All DM progreme are required to communicate with the
host progrem; 0 ss to sssure the host p am thet
the DM progrem is not husg up or in an endless loop.
If the DM program has not done 8o, the hoet program
sssumes the DM is hung and this message appears.

SEQ 0021
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00032

00033
00034

CZUDK DVC FTL ERR 00032 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 000005 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
eoch other using packets. Cach .acket must heve 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. bWord 1 conteins the DM request number, and
word 2 typically conteins the drive number. The rest
of the buffer contains informetion specific to a

DM request. The numbere in the example show

the order in which worde are displesyed.

CZUDK DVC 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
E%TE?WRG.LER 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 031232 000000 051232
000000 000000 000000 000000
000000 000000 000000 000000
000000 000000 000000 000000
000000 000000 000000 000000

The host progrem inspected the responese packet which wes
given by the controller. The response packet may have been in
error mith one of the following points:

1) The and code was not as expected.

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

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

1f 1 or 3 occurred, there mey have been & tranemission
problem between the controller and the host progrem. If 2
occurred, check the error code in the MSCP epecification for
further informetion. The peckets are displeyed two long words
per line, low order word and 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

MO INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS

WHILE LOADING FORMATTER

After a OM progrem haes been gent to the controller, the
host program expects an interrupt within 30 seconds. The
interrupt is used to sssure the host progrem thet the

DM progrem is sene. If no interrupt occurred, then
error mesrege 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. bUhen this occurs, it signifies that
the controller microcode has run scross a fatal error.
The displayed value is in octal. Check the error code
mith 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 formatter sends s valus that corresponds to
a specific question or message. If this velue does ~ot
fit into the rengs of quastions, then this error appesrs.

CZUDK DVC FTL ERR 00101 ON UNIT 00 TST 001 SUB 000 2C: xxxxxx
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx
FORMATTER REJECTED ANSWER TO DATE OR SERTAL NUMBER QUESTION

After the operstor inputs the dete/serisl nusber, the
formatter will ask the host program for them. If for
some reason the date/serisl number wes unacceptable to
the formatter, this error message will sppesr. Retry
the program snd if this error appears agein, get out
of the diegnostic runtime services and back to the
XXDP+ prompt end 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 failure

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 asserted.

Unsuccessful SDI commend

The response from an SOI commend wes unsuccessful and all commands
should be successful for the formatter to work. There may be o
ceble problem, drive receiver problem or controller trensmitter problem.

SDI receive error

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

the first word from the drive wee not & stert frame, there was o framing

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

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

cable/receiver/transmitter 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 scroes &
nonex i stent memory error. Or, there wes 8 fsilure while downline

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

Formatter initislizetion error

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

Non-exi1stant 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 format operation or the drive clock timed out (which
indicatea ceble/tranemitter/receiver failures).

FCT does not have enough good copies of eech block
There must be at lessst two good copies of every block in the FCT. For
this error to occur, the media is badly corrupted or the read/write
logic is failing

SEEK error

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

RCT does not have enough good copies of each block
There must be at lesst two good copies of every block in the RCT. For
this error to occur., the media is badly corrupted or the read/write
logic is feiling.

LBN format 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/MRITE READY

signal during the format operation or the drive clock timed out (which
indicates cable/transmitter/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 perticuler 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 s0 fany bad blocks on the media that the RCT ares was

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

SEQ 0026

FCT read error

The formatter could rot resd at leesst one good copy of a particuler
block in the FCT aree.

FCT downline-load error

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

Orive init timesout

After the drive was inited, the RECEIVER READY sigral never assserted.

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

FCT corrupted - Format Invelid

A problem was detected while using the deta in the FCT. Either
the dats wes not written properly or it has been corrupted since the
lest format. The format on the disk is no good end the disk will not be
ussble by sny DEC opersting system. Running the formetter agein may
have a sl ight chance of succeeding. Otherwise, replace the disk or HDA,
If you do not have a spere disk or HOA you mey try to format the disk in
RECONSTRUCT mode. If the disk is not an RAS0, order a replacement disk
or HDA immedistely.
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ORIVE ERROR ENCOUNTERED - STATUS RESPONSE:
STATUS (R TO L): 1AF1 0304 E€E100 8800 0080 2013 1000
LAST BLOCK ACCESSED (16-8IT OCTAL): 000000 000000

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

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

enything is necesserily wrong unlese thie error is printed meny
times. If you see many of these errore, you mey wish to etop

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

i? you stop the formatter the disk will not be ussble end the
disgnostices will report thet the formet is bed. The drive's stetus
is presented in hexidecimal in the same format as the diesgnostic
progrems. The last block acceseed is e representstion of the

lest block heeder written onto the diek.

SEQ 0027

MORE THAN 12.5# OF TRACK IS BAD

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

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

RUNTIME 0:00:18
Non-existant unit number




Cza

C2UDKO UDASOA/KDASO-Q FORMATTER MACRO v05.01b Hondey 01 Oct 84 10:07 Peage 24
USER DOCUMENTATION

4.0 PERFORMANCE AND PROGRESS REPORTS

SEQ 0028

There is no statistical report that 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
Wihere n is the number of LBNe revectored in the user dete eres.

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

n Secondary/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 RLT srea dus to deta errors
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.

3

Bad blocks in the XBN esres due to dats errors

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

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

FCT uesed successfully or
FCT was not veed

Depend i on the snewers to the software auestions and the
aveilebility of the bad sector informetion (FCT), one of these

meosages will be printed.

An exsmple of how the messages ere presented is below.

RUNTIME 1:24:57

Format completed
S Revectored LBNS
S Primery revectored LBNS
0 Secondery/tartisry revectored LONS
0 Bad RBNS
0 Bed blocks in the RCT srea due to dets errors
0 Bad blocks in the DBN ares dus to data errors
0 Bed blocks in the XBN ares dus to dats errors
S Blocks retried on the check pees

FCT was not ueed

5.0 TEST SUMMARIES

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

There is only one test in this progrem - Test &1  Its only purpose is
to loead and run the format progrem in a 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
BGNMOO
[ LA

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

POINTER BGNSW, BGNSFT, BGNSETUP
HEADER CZUDK,A,0,720u.,1,PRIO7

LONE :

.ASC11I

LASCII

.ASCII

.ASCI1

LASCII

.BYTE

.BYTE

.BYTE
LS$REV:

.ASCII
L $0EPO

.ASCII
LSUNIT
LSTIML
LSHPCP: :

. WORD
LSSPCP: :

.WORD
LSHPTP: :

. WORD
L$SPTP: :

. WORD
LSLADP: :

.WORD
LSSTA::

.WORD
L$CO::

. WORD
LSOTYP: ;

.WORD
LS$APT: :

. WORD
L$DOTP::

.WORD
L$PRIO::

. WORD
LSEMVI::

. WORD
LS$EXPL::
LSMREV::

.BYTE

.BYTE

—— ——— s . | -

SEQ 0030

/C/s
/727
79/
70/
/%/

0

0

0

A/
70/
TSPTHYV
7200.
L $HARO
L$SOFT
LM
L$SH
LSLAST
0

0

1

0
LS$DISPATCH
PRIO?
0

0

C$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::

L$SPC: :
LODEVP: :
LOREPP: :
LSEXPA::
LSEXPS: :
L$AUT: :
LS$DUT:;
LOLUN: :
LSDESP: :
LSLOAD: :
LSETP:: ;
L$ICP::
LS$CCP::
LSACP: :
LIPRY:
LSVEST::
LSDLY::
LOMIME: :

FEETEIEEEIIEEE

55855888

0
LéOVTYP

L$DESC
ESLOAD

LSINIT
LSCLEAN
L$AUTO
L$PROT
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DISPATCH TABLE

SEQ 0032

.SBTTL DISPATCH TABLE

1
3
g re
4 ; THE DISPATCH TABLE CONTAINS THE STARTING ADORESS OF EACH TEST.
5 : IT IS USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST.
6 -
7
L}
v 002122 DISPATCH 1
002122 000001 . WORD
002124 LSDISPATCH: :
MORD  T1

002124 022264
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DEFALLT HARDWARE P TABLE

OWVWE®RGON B WLWN»-

| d

12
13
14

002126
002126
002130
002130

002130
002132
002134
002134

000002

172150
000000

.SBTTL DEFAULT HARDWARE P-TABLE

S we e W W @

*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.

BONHW OFPTBL
LéMhd:

.WORD 172150 1 UNIBUS ADDRESS
éuono 0. + LOGICAL DRIYE MUMBER

L10000:

. WORD
OFPTBL : :

SEQ 0033

L10000-L $+Ri/2
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- SOF TWARE P-TABLE

OOVERNYOVNBUN

| ad

12
13
14

15
16

002134
002134
002136
002136

202136
002140
002140

002140

000001

.SBTTL SOFTWARE P-TABLE

je

13

1 THE SOFTWARE TABLE CONTAINS VARIOUS DATA USED BY THE

: PROGRAM AS OPERATIONAL PARAMETERS.

THESE PARAMETERS ARE

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

i AT RUN TIME.
3»—

BGNSW

ENDSW

ENDMOO

SFPTBL

L$SW: :

SFPTBL::

1OFFSETY USE
1 0. YES/NO ANSHWERS

L10001:

. WORD

SEQ 0034

L 10001 -L#5uW/2
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GLOBAL EQUATES SECTION

1

1
2
3
4
S
6
7
8
9
0

002140

002140

000040
000037

000035
000034

000340

000240
000200

.SBTTL GLOBAL EQUATES SECTION
BGNMOD

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

:--
EQUALS

:

i BIT DIFINITIONS

i

8IT15== 100000
BITi4== 40000
B8IT13== 20000
B8IT12== 195000
B8ITil== 4000
8I710== 2000
8I7T09== 1000
81T08== 400
8IT07== 200
81706== 100
B8IT05== 40
BITO4== 20
8IT03=+ 10
BIT0R2== 4
BIT01se= 2
BIT00== }

B8i79== B8IT09
8118== B8IT08
8I77== 8IT07
BIT6=~ BIT06
B8ITS== BITOS
BIT4== BITO4
8IT3== BITO3
BIT2== BITO2
8ITi== BITOL
B8IT0== BITOO

i
: EVENT FLAG DEFINITVIONS

: EF32:EF17 RESERVED FOR SUPERVISOR TO PROGRAM COMMUNICATION

START COMMAND WAS ISSUED
RESTART COMMAND WAS ISSUED

]

EF .START == 32. i

EF .RESTART == 31. :

EF .CONTINUE==  30. ; CONTINUE COMMAND WAS ISSUED
EF .NEW== 29. i

EF .PWR == e8. i

;
;
s PRIORITY LEVEL DEFINITIONS

3

PRIO7== 340
PRI06== 300
PRIOS== 240
PRIO&== 200

A NEW PASS HAS BEEN STARTED
A POMER-FAIL/POMER-UP OCCURRED

SEQ 0035
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GLOBAL EQUATES SECTION

11
12

000140
000100
000040

000015

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

i

tOPERATOR FLAG BITS
]

EVL== 4
LOT== 10
ADR== 20
IOU== 40
ISRe= 100
UAM== 200
B80E== 400
PNT== 1000
PRI== 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

THESE MACROS ARE USED TO DEFINE INDEXES INTO A TABLE

i
1CALLING SEQUENCE MUST BE

§
H
i
]
i
H

H]
H
H
]
H

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. NMAME IS THE NAME OF THE SYMBOL BEING EQUATED T0
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

;8E EQUATED TO THE SIZE OF THE TABLE IN BYTES. THE SYMBOL TINDEX IS USED TO KEEP TRACK
sOF THE INDEX VALLUE AND WILL BE EQUAL TD THE SIZE OF THE TABLE AFTER THE END STATEMENT.

.MACRO TABLE
TINDEX=0

. ENOM

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

. ENDM

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

. ENOM
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" GLOBAL EQUATES SECTION

OO NOWNAUN»

004000
010000
020000
100000
001000

000100
000040

003777

002000
001000
000400

000177

034000
100000

000400
004000

000007
000070

000200
003400

000001

M3

;UDA BIT DEFINITIONS
1UUASA REGISTER UNIVERSAL READ BITS

SA.S1= 004000
SA.S2= 010000
SA.53+ 020000
S5A.S54= 040000
SA .ERR= 100000
SA.@B= 1000
SA.MP= 100
SA.SM= 40

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

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

tUDASA REGISTER STEP ONE WRITE BITS

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

SA.MS1» 000400
SA.CM1l= 004000

;UDASA REGISTER STEP TWO READ BITS

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

;UDASA REGISTER STEP TWO WRITE BITS

SA.PRG= 000001
: 177776

SEG 0038

1STEP 1 STATUS BIT
s;STEP 2 STATUS B1T
1STEP 3 STATUS 817
1STEP 4 STATUS BITY
tERROR IMDICATOR
;0B BIT MASK

1MP BIT MASK

1SA BIT MASK

1ERROR COOE

;NON SETTABLE INTERRUPT VECTOR
122 BIT ADDRESS BUS

1 ENHANCED DIAGNOSTICS

tALL BITS RESERVED

s INTERRUPT VECTOR (DIVIDED 8Y 4)

s INTERRUPY ENABLE DURING INITIALIZATION
JMESSAGE RING LENGTHM

;:COMMAND RING LENGTH

1WRAP BIT

;STEP - MUST ALWAYS BE WRITTEN A ONE

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

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

;STEP ECHO

sCONTROLLER TYPE

;ENABLE VAX UNIBUS ADAPTER PURGE INTERRUPTY

;LOW ORDER MESSAGE RING BYTE ADORESS
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GLOBAL EQUATES SECTION

VO VBUWN»-

000177
000200
000400

10C000

000017
003760

000001
000002
000374

000002

000010
00020

;UDASA REGISTER STEP THREE READ BITS

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

;UDASA REGISTER STEP THREE WRITE BITS

: 07771177
SA.T1ST= 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

;s INTERRUPT VECTOR ECHO

t INTERRUPT ENABLE ECHO
;tVECTOR NOT PROGRAMMABLE
1 RESERVED

iHIGH ORDER MESSAGE RING BYTE ADODRESS
1PURGE POLE TEST UNABLE

1tUDA 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
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GLOBAL EQUATES SECTION

OB SN E W

100000
040000

000001
1777717

001000

; COMMAND /MESSAGE DESCRIPTOR BIT DEFINITIONS

m.M.
RG.FLG=

100000
040000

1SET WHEN UDA OWNS RING
1FLAG B17

JOFFSETS INTO MOST COMMUNICATIONS AREA WITH ONE DESCRIPTOR TO EACH RING

tAND TWO PACKET AND BUFFER AREAS.

MC.ISZ-
MC.RSZ-
MC.ESZ-
HC.PS2-
HC.8S2-

HC.INT-
HC . MSG-
HC.MCT-
HC.OMD-
HC.CCT-
HC.MEVe
HC . MPK»
HC.CEVe
HC . OPK =~
m.vl.
HC.0F 2«

HC.SIZ=

s VIRTUAL CIRCUIT IDENTIFIERS

MSCP-
LOG=
DIAG-
OuP -

HC.CEVeMC. .ESZ
MC.CPX ML .PS2
MC.BF 1 «MC . 852

HC.BF2+HC .B852

0

1
-1
1000

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

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

1INTERRUPT INDICATOR WORDS START
1MESSAGE RING START
1MESSAGE RING CONTROL WORD
1COMMAND RING START
;COMMAND RING CONTROL WORDS
tMESSAGE ENVELOPE START
tMESSAGE PACKET START
sCOMMAND ENVELOPE START
scm PACKET START
iFIRST BUFFER

1SECOND BUFFER

1 TOTAL SIZE OF HOST COMM AREA

sMSCP CIRCUIT

1LOG CIRCUIT

1OIAGNOSTIC CIRCUIY

1OIAGNOSTIC AND UTILITIES PROTOCOL

SEQ 0040
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GLOBAL EQUATES SECTION

-1 Y. V. R N7 18]

...I-...Q'......'““-...l-.l.'...l.l....-“ﬂaﬁ...'-".'.v.-

AR AR AR A

A&

. INT
.MSG
MCT

.0
.CCt

MEV
.MPK

BF1

.BF2

C4
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4 Br1ES

4 BYTES

4 BYTES

Se BvTES

S2 BYTES

82 BYTES

82 BYTES

SEQG 004)
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SEQ 0042
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GLOBAL EQUATES SECTION

1 +COMMAND PACKET OPCODES

2

3 000001 OP.ABOs 1 sABORT COMMAND

4 000020 OP.ACC 20 1ACCESS COMMAND

5 000010 oP.AVL- 10 1AVAILABLE COMMAND

6 000021 oP.CCD- 21 1COMPARE CONTROLLER DATA COMMAND

7 000040 oP.CP= 40 {COMPARE MOST DATA COMMAND

6 000022 OP.ERS= 22 1ERASE COMMAND

9 000023 OP.FLU= 23 sFLUSH COMMAND

10 000002 OP.GCS* 2 1GFT COMMAND STATUS COMMAND

11 000003 OP.GUS 3 1GET UNIT STATUS COMMAND

12 000011 oP.ONL* 11 1ONLINE COMMAND

13 000041 OP.RD~ A} 1READ COMMWAND

14 000024 OP.RPL» 24 +REPLACE

15 000004 oP.SCC- & tSET CONTROLLER CHARACTERISTICS COMMAND
16 000012 OP.SUC= 12 :SET UNIT CHARACTERISTICS COMMAND

17 000042 OP.WR= 42 sMRITE COMMAND

18 000030 OP.MRD- 30 sMAINTENANCE READ COMWND
19 000031 OP.MR= 31 MAINTENANCE WRITE COMMAND
20 000200 OP.END= 200 +END PACKET FLAG
21 000007 OP.SEXe 7 ;SERIOUS EXCEPTION END PACKET
22 000100 OP.AVAs 100 tAVAILABLE ATTENTION MESSAGE
23 000101 oP.OUP= 101 ;OUPLICATE UNKIT NMUMBER ATTENTION MESSAGE
24 000102 opP.SMC= 102 1 SHADOW COPY COMPLETE ATTENION MESSAGE
g 000103 oP.ALC- 103 sRESET COMMAND LIMIT ATTENTION MESSAGE
27 000001 oP.GDS- 1 {DUP GET DUST STATUS
28 000001 oP.GSS= 1 ;DUP GET DUST STATUS
29 000002 oP.ESP- 2 ;OUP EXECUTE SUPPLIED PROGRAM
30 000003 oP.ELP- 3 ;:OUP EXECUTE LOCAL PROGRAM
31 000004 oP.SSD- 4 ;OUP SEND STUD DATA
;«‘i‘ 000005 OP.RSD» S 1OUP RECEIVE STUD DATA
34 {NOTE: END PACKET OPCODES (ALSO CALLED ENDCODES) ARE FORMED BY ADDING THE END
35 ;PACKET FLAG TO THE COMMAND OUPCODE. FOE EXAMPLE, A READ COMMAND'S END PACKET
36 ;CONTAINS THE VALUE OP.RO-OP.END IN ITS OPCODE FIELO. THE INVALID COMMAND END
37 sPACKET 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 sPLUS THE SERIOUS EXCEPTION OPCODE SHOWN ABOVE (I.E., OP.SEX.OP.END) IN ITS
:? ;OPCODE FIELD.

4

42 ;COMMAND OPCODE BITS 3 THROUGH S INDICATE THE COMMAND CLASS, WHICH IS ENCOOED
43 1AS FOLLOWS :
44 1 000 IMMEDIATE COMMANDS
45 ’ 001 SEQUENTIAL COMMANDS
46 i 010 NON-SEQUENTIAL COMMANDS THAT DO NOT INCLUDE A BUFFER DESCRIPTOR
47 i 100 NON-SEQUENTIAL COMMANDS THAT DO INCLUDE A BUFFER DESCRIPTOR
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GLOBAL EQUATES SECTION

V. 7. RNY. NV B WF'L.IY

000100
000020

000200
000100
000040
000020
000002
000001

:COMMAND MODIF IERS

H L]
M0 .CMP-
M0 .EXP-
MD.ERR=
MD . SCH=
MD.SCL-
MD.SEC-
MD.SER=
. SSHe
MD . WBN=
MD.WBV-
MD.SEQ-

8

;CONTROLLER FLAGS

CF .ATN=
CF .nSC-
CF.0TH=

.THS=

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

B4

SEQ 0043

1CLEAR SERIOUS EXCEPTION

; COMPARE

tEXPRESS REQUEST

1FORCE ERROR

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

{ SUPPRESS ERROR RECOVERY

; SUPPRESS SHADOWING

tWRITE -BACK (NON-VOLATILE)
yWRITE BACK (VOLATILE)

{WRITE SHADOW SET ONE UNIT AT A TIME
1 SPIN-DOMN

sFLUSH ENTIRE UNIT

tVOLATILE ONLY

sNEXT UNIT

sALLOW SELF DESTRUCTION

1 IGNORE MEDIA FORMAT ERROR
1SET WRITE PROTECY

;1CLEAR WRITE-BACK DATA LOST
1PRIMARY REPLACEMENT BLOCK

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

:ENABLE ATTENTION MESSAGES

;ENABLE MISCELLANEOUS ERROR LOG MESSAGES
1ENABLE OTHER HOST'S ERROR LOG MESSAGES
tENABLE THIS HOST'S ERROR LOG MESSAGES

1 SHADOMING
1576 BYTE SECTORS
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SEQ 0044
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GLOBAL EQUATES SECTION

WO NN RN -

000001
000002
100000
040000
004000
002000
000100
020000
001000
000004

000010
000012
000014

000034

000014
000016
000020
000022
000024

000034
000040

000024
000034

tUNIT FLAGS

.CMR=
.Cie
RPL.
. INA=
. SCMe
qu .
« WBNe
. WPHe
WPSe
576~

S 1S

000001
000002
100000
040000
004000
002000
000100
020000
001000
000004

1COMPARE READS

+COMPARE WRITES

+HOST INITIATED BAD BLOCK REFLACEMENT
+INACTIVE SHADOW SET UNIT

1SUPPRESS CACHING (MIGH SPEED)

1 SUPPRESS CACHING (LOW SPEED)
tWMRITE-BACK (NON-VOLATILE)

(WRITE PROTECT (HARDWARE )

tWRITE PROTECY (SOFTWARE OR VOLUME )
1576 BYTE SECTORS

1COMMAND PACKET OFFSETS

N4

ETaaREs

.‘u
o
-
|
[ ]

Ve .“:U'U‘U-
§eo28

taliteglihinte
3 &8 Fha%d

:

GENERIC COMMAND PACKET OFFSETS:
1COMMAND REFERENCE NUMBER
sUNIT NUMBER
s OPCODE
sMODIF IERS
1BYTE COUNT
1BUFFER DESCRIPTOR
tUNIBUS ADDRESS OF BUFFER DESCRIPTOR
s LOGICAL BLOCK NUMBER

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

ONLINE AND SET UNIT CHARACTERISTICS COMMAND PACKET OFFSETS:
tUNIT FLAGS
;HOST IDENTIFIER / RESERVED
tERROR LOG FLAGS
1 SHADOW UNIT
1COPY SPEED
REPLACE COMMAND PACKEY OFFSETS:
sREPLACEMENT BLOCK NUMBER

SET CONTROLLER CHARACTERISTICS COMMAND PACKET OFFSET::
1 MSCP ION

VERS
s CONTROLLER FLAGS
sHOST TIMEQUT
tUSE FRACTION
1QUAD-WORD TIME AND DATE

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

EXECUTE SUPPLIED PROGRAM COMMAND PACKET OFFSETS:
;OMDT TERMINAL ADDRESS (MAINT WRITE ONLY)
1BUFFER DESCRIPTOR FOR OPERLAYS
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GLOBAL EQUAIES SECTION

V-2 BN RV R NV 1 VT

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

i
P.CRF=
P.UNIT»
P.mco.
P.FLGS»
P.STS=
P.BCNT.
P.FBBX=

.OTRF =
.CMST=

TV Ve

MM
JUNFL=

£a

‘U'U'U“"U‘DP'U‘B‘D'U-
CC

(]
<
r

[ ]

i

A

3ase

VOVOVOVOVUVVIOVU -

25 3
¢ 8

‘D'U?"D-
Ly ]
g-.
3
.

AR
933
NG

GENERIC END PACKET OFFSETS:

0. 1COMMAND REFERENCE MUMBER
N tUNIT NUMBER
8. sOPCODE (ALSO CALLED ENDCOOE )
9, 1END PACKET FLAGS
10. 1STATUS
12. 18YTE COUNT
28. stFIRST BAD BLOCK
GET COMMAND STATUS END PACKET OFFSETS:
12. sOUTSTANDING REFERENCE MUMBER
16. ;COMMAND STATUS
GET UNIT STATUS END PACKET OFFSETS:
12. sMATI-UNIT CODE
14, tUNIT FLAGS
16. sHOST IDENTIFIER
20. sUNIT IDENTIFIER
28. sMEDIA TYPE IDENTIFIER
32. s SHADOM UNIY
354. 1SHADOM STATUS
36, 1 TRACK SIZE
38. ;GROUP SIZE
40. ;1CYLINDER SIZE
a4, t1RCT TABLE SIZE
46. tRONS /7 TRACK
47. 1RCTY COPIES

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

12. sMUATI-UNIT COOE
14, sUNIT FLAGS
16. sHOST IDENTIFIER
20. 1UNIT IDENTIFIER
8. tMEDIA TYPE IDENTIFIER
32. 1 SHADOW UNIT
34. 1 SHADOM STATUS
36. tUNIT COMMAND LIMIT
40. tUNIT SIZE
44, tVOLUME SERIAL NUMBER
SET CONTROLLER CHARACTERISTICS END PACKET OFFSETS:
12. 1MSCP VERSION
14. 1 CONTROLLER FLAGS
16. 1 CONTROLLER TIMEOUT
18. ;CONTROLLER COMMAND LIMIY
20. 1CONTROLLER ID
GET DUST STATUS END PACKEY OFFSETS:
12. 1OUST PROGRAM EXTENSION
15. 1STATUS FLAGS
16. 1PROGRESS INDICATOR
20. 1 TIMEOUT VALUE

SEQ 0045
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GLOBAL EQUATES SECTION

VRIS WM

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

H4

1 STATUS AND EVENT CODE DEFINITIONS

ST.MSK= 37
ST.5UB- 40
ST.SUC-
ST.CMD-
ST.ABO-
ST.OFL~
ST.AVL=
ST.MFE=

. WPR=
ST.CrP.
ST.DAT- 10
ST.HST= 11
ST.ONT= 12
ST.DRv= 13
ST.0IA= 37

;GET DUST STATUS FLAGS

DF .ACT= 010
OF .NES= 004

DF .LCL= 002
OF .5A= 001

Y. AV F RV 1) d e

10UP MESSAGE TYPES

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

OU.TYP= 170000
1OM PROGRAM MEADER DEFINITIONS

OMTRLN= O
DMOVRL~ 4
OMTMO= 21
DHMAIN= 40
DMFRST= 1000

SEQ 0046

1STATUS / EVENT CODE MASK
1SUB-CODE MULTIPLIER

1 SUCCESS

s INVALIO COMMAND

s COMMAND ABORTED
1UNIT-OFFLINE
sUNIT-AVAILABLE

tMEDIA FORMAT ERROR
1WRITE PROVECTED

1 COMPARE ERROR

:DATA ERROR

tHOST BUFFER ACCESS ERROR
1CONTROLLER ERROR

1DORIVE ERROR

(MESSAGE FROM AN INTERNAL DIAGNOSTIC

:SET IF THIS DUST CURRENTLY ACTIVE

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

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

1SET IF ANY PROGRAM EXECUTION UNDER THIS DUST
;OISABLES THE QPERATION OF ALL OTHER SERVERS IN THE
1SAME SYSTEM AS THE DUST

tQUESTION
tDEFAULT QUESTION
s INFORMATION

: TERMINATOR
1FATAL ERROR
tSPECIAL

tMESSAGE TYPE FIELD

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

s TIMEQUT VALUE IN SECONDS (ONE BYTE)

{OFFSET TO FIRST WORD OF MAIN PROGRAM

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

WO NOAREWN -

002140

002140
002140

002140

002140
002140
002140

002140
002140
002140
002140
002140
002140
002140
002140
00,140
002140
002140
002140
002140
002140

002140

000077
100000

000777
007000

000002
000010

000040
000100

000200

;CONTROLLER TABLE DEFINITIONS

;

JONE TABLE WILL BE SET UP BY INITIALIZE SECTION FOR EACH UDA SELECTED
1FOR TESTING. TABLES ARE CONTIGUOUS. THE END OF THE TABLES IS
(HARKED BY A WORD OF ZEROS.

:
;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.TM}=

CT.TM2-
ITEM C.RING
ITEM C.ORO
ITEN C.OR1
ITEM C.OR2
ITEM C.DR3
ITEM C.OR4
ITEM C.ORS
ITEM C.DRS
ITEM C.DR?
ITEM C.T0
ITEM C.TOM
ITEM C.T07
ITEM C.PRI
ITEM C.REF

END C.SIZE

e

2
000077
BIT15

000777
007000

8IT1
8ITe2
BIT3

BIT4

81715
8IT6

n &NNNNNNNNNNNNE
-4
-

1START A TABLE DEFINITION
1UNIBUS ADDRESS OF UDAIP REGISTER

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

s+ VECTOR ADDRESS

;1 BR LEVEL

s INTERRUPT SERVICE ROUTINE FOR CONTROL._ER
’FLTM‘SSE THO WORDS LOADED WITH [JSR RO,UDASRV)
3

;0N PROGRAM RUNNING

1COMMAND ISSUED, WAITING FOR RESPONSE

tMESSAGE RESPONSE RECEIVED

1WHENEVER THIS BITV IS SET, CT.0D 1S CLEARED
1BUFFER MAS BEEN GIVEN TO UDA FOR REQUEST

:SET WHENEVER READ STUD DATA COMMAND

;1GIVEN TO UDA

1GET DUST STATUS COMMAND MAS BEEN SENT

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

1SECOND TIMEOUT HAS EXPIRED

tRING BUFFER ADDRESS

;POINTER YO DRIVE TABLES

: IF ZERO. NO DRT 'E TABLE EXISTS

: TIMEOUT COUNTER

3 (TWO WORDS)

;OUP PROGRAM TIMEQUYT VALUE IN SECONDS
;OUP PROGRAM PROGRESS INDICATOR
1COMMAND REFERENCE NUMBER

1SIZE OF CONTROLLER TABLE IN BYTES
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GLOBAL EQUATES SECTION

-
OWEd~IOWVNE M-

11
12
13
14
15

002140
002140
002140
002140
002140

000077
100000

{ORIVE TABLE DEFINITIONS

;

tONE DRIVE TABLE WILL BE SET UP BY THE INITIALIZE SECTION FOR EACH
;ORIVE SELECTED FOR TESTING. EACH TABLE IS POINTED TJO BY A

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

TABLE 1START A TABLE DEFINITION
ITEM D.DRV e 1ORIVE NUMBER
ITEM D.UNIT e
DT.UNT= 000077 t LOGICAL UNIT NUMBER OF DRIVE
DT.AVL= BIT15 1 SET WHEN NOT AVAILABLE FOR TESTING
ITEM D.SERN 2. 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 ;LOGICAL AND INSTRUCTIC

S BIC #+C<ARG>,ADR
6 .NLISTY

7 . ENDM

8

9 .MACRO OR ARG,ADR ;LOGICAL OR INSTRUCTION

10 LIST

11 BIS #ARG,AIR
12 LNLIST

13 .ENDM

14

15 .MACRO PUSH ARG ;PUSH INSTRUCTION

16 .IRP X, <ARG>

17 LIST

18 MOV X,-(SP)
19 LNLIST
20 .ENDM
23 .MACRO POP ARG ;POP INSTRUCTION
24 JIRP X, <ARG>
25 LIST
26 MOV (SP)+. X
27 LMNLUIST
28 .ENDM
253 .ENDM

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

32 LIF P2

33 IF NE . -ADR

34 .ERROR ;ILLEGAL .BR 70 ADR

35 .ENDC

36 .ENDC

g; .ENDM

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

:g Ewéem jBAD ASSUME OF <FIRST> CONDITION <SECOND>

44 . ENDM
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GLOBAL EQUATES SECTION

.2 WY NN N T VN

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 , ARGA , ARGS , ARGE , ARG 7 , ARGS

. ENDH

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

IE., PNTX, PNTB, PNTX, PNTS

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

.ENOC
AIST

LNLIST

PNT.CT=0

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

. ENDM
LIST

NLIST

LIST
.NLISY

JF NB, <AA>

.ENDC

LIST

LNLIST
PNT . CT=PNT CT.2

MOVE AXGL.RO

CALL CPNT

mv Mo‘(?)

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

SEQG 0050
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GLOBAL EQUATES SECTION

VO NN N

+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 T0 BE

: USED B8Y THE FORMAY

.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 , ATGS, ARGE , ARG7 , ARGS
PNT... LPNTB ADR ARG1,ARG2,ARG3I,ARGA , ARGS , ARGE , ARG7 , ARGS

. ENDM
.MACRO PNTX ADR ARG1,ARG2,ARG3,ARGA ,ARGS,ARG6, ARG7 , ARGS
EnOM 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 ARG],ARG2,ARG3,ARGA , ARG5S, ARGE , ARG7 , ARGS
ENOM PNT... LPNT ADR ARG1.ARG2,ARG3,ARGA , ARGS , ARGE , ARG7 . ARGS

SEQ 0051
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GLOBAL DATA SECTION

WO NONE UGN -

002140
002142
002144
002145
002150
002152
002154

002156
002160
002162
002164
002166
002170
00e172
002174
002176
003176
003200

003202
003204

003206
003210
003212
003214
003216

003222
003224
003226
003230

016270
000
000000

.SB8TTL GLOBAL DATA SECTION

HR A 4

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

FFREE:: .BLKW 1 (FIRST FREE WORD IN MEMORY

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

FMEM: .BLKW 1 1COPY OF FFREE AT END OF INIT SECTION

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

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

CTRLRS: .BLKW 1 sCOUNT OF UDAR CONTROLLERS IN PYABLEC

TSTTAB: &L-g‘- IRAFHT 1POINTER TO FIRST CONTROLLER TABLE UNDER TEST

DMPROG: .WORD RAFMT 1START ADDRESS OF DM PROGRAM

URUN: BLKW 1 INUMBER OF UNITS TO RUN AT ONE TIME
URNING: .BLKW 1 {NUMBER OF UNITS STILL RUNNING
UCNT: BLKW 1 ;COUNTER OF UNITS UNDER TEST
FILOPN: .WORD O : FILE OPEN

UFREEZ: .BLKW 1 ;FREEZE ON UNIT WHEN NOT ZERO
NXMAD: .BLKW 1 ;SET TO ALL ONES 8Y NON-EXISTANT ADDRESS
FDATA: .WORD O

FCTBUF: .BLKB 512. ;STORAGE FOR FCT BLOCK

FCTNUM: .BLKW 1 ;1FCT BLOCK NUMBER

MODE : .BLKW 1 ;MODE WORD, SAME BIT DEFS AS SO.BIT

;INIT ROUTINE DATA

DTABS:: .BLKW 1 ;START OF DRIVE TABLE STORAGE
IFLAGS:: .BLKW 1 ;FLAGS FROM INIT CODE

;CLOCK CONTROL

KW.CSR: .WORD O ;:CSR OF CLOCK

KW.BRL: .BLKW 1 :1BR LEVEL

KW.VEC: .BLKW 1 ;VECTOR

KM.HZ: .BLKW 1 sHERTZ (50. OR 60.)

KW.EL: .BLKW 2 ;ELAPSED TIME

PTYPE: .WORD PF {PRINT TYPE

ERRCHR: .BYTE 0,0 ;FIRST BYTE LOADED WITH OUTPUT CHARACTER
NULL: .WORD O ;USED TO PRINT A NULL CHARACTER

FNAME: .8LKB 10.
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GLOBAL DATA SECTION
003242
003301
003306

203345
003330
0033353
10 003336
11 003361
12 003364
13 003367
14 003372
1S 003375
16 003400
17 003403
18 003406

OO SO ND N

19 003411 037
20 003412 035
21 003413 037
003414 036
23 003415 037
003416 036
003417 037
003420 037
003421 036
003422 037
003423 036
003424 037
003425 061
003430 062

003434 000000
003436 000000

2EELRRRUBZEBINARRER

003270 061
003304 000000
003320 061

055

071

112

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

TEMP: BLKB 22.
DATEL:

DATEO:

.ln xo.
MIGMEST: .ASCIZ\184467440

MONTHMS: .ASCIINDEC\
. ASCII\NOV\
LASCIINOCT\
.ASCII\SEP\
LASCII\AUG\
LASCITINJUAN
ASCIT\JUN\
JASCII\MAYN
ASCII\APRN
JASCII\MARN
.ASCII\FEB\
LASCIINJANN

DAYS: .BYTE 31.
.BYTE 29.

Ll 'YTE 31 L ]
.BYTE 30.
.BYTE 3i.
.BYTE 30.
.BYTE 31.
.BYTE 31.
.BYTE 30.
.BYTE 31.
BYTE 30.
.BYTE 31.
YEAR19: .ASCIZ\19\
YEAR20: .ASCIZ\20\

IPADRS :

T
000000 C0

JASCIZNL-UAN-TON
0L 3

JMORD O ;0ATE STRING IN FORMATTER FORMAT
73709551615\

tUSED TO GET ANSWER FROM GMANID CALL
10EFAULT DATE

t1{FIRST WORD ZERO SAYS NO DATE MERE YET)
sHIGHEST OISK SERIAL NUMBER
INAME OF MONTHS

iNUMBER OF DAYS IN EACH MONTH

SEQ 0053
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GLOBAL TEXT SECTION

)
[« X7-X. Y. NV ¥ W7y VY-

[
-

12 003454
003454
003454

€/

13
14
15
16 003502
003502
003502
A Q FORMATTER/

122

103

101

132

.SBTTL GLOBAL TEXT SECTION

'0.

+ THE GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS,
1 MESSAGES, AND ASCII INFORMATION THAT ARE USED IN

i MORE THAN ONE TEST.

;

NAMES OF DEVICES SUPPORTED BY PROGRAM
DEVTYP <«RA SERIES DISK DRIVE»

040

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

125

LSDVTYP: .

.ASCI2
.EVEN

LSDESC: :

.ASC1Z
.EVEN

SEQ 0054

/RA SERIES OISk DRIV

/CZUDKO UDASOA ,XDASO
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G: OBAL TEXT SECTION

Ve UM -

003544
003574
003626
003630

105
040
040
101

116
106

122

124
117

105

1UNFORMATTED MESSAGES

DATEQ: .ASCIZ\ENTER DATE AS 00 -MMM-YY\
FILNAG: .ASCIZ\ FOR DISK TO BE FORMATTED\

SERNGQ: .ASCIZN ©
WNOUES: 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

-X. ENT. JV N FV Y VY

003704
003707
003712
003735
003743
003746
0040335
004110
004165
004204
004232
004247

004250
004261
004355
0n4450

AS541
004565
004601
004703
005002

045
045
042
104
104
042
116
042
042
042
042
000

122
116
042
042
042
116
042
042
042

124
116
040
on
071
040
042
116
110

040

042
123
125
102
042
040
040
040

i FORMAT STATEMENTS USED IN PRINT CALLS

ERRONME :
ERRML :
RANTINM:
ANTIML:
RANTIMZ:
ERAMEL :
MESSG:
NOCL OCX
B8ASNO:
BASL2:
BASLS:
BAS:

BASLN:

SERNUM:
WNSTOP :

WNSTRT:

LASCIZ\$T\

JASCIZ\sN\

JASCIZ\" RUNTIME “D16":"\

ASCIZ\D9": "\

.ASCIZ\D9\

ASCIZ\* o o ¢ ERROR PROCESSING MESSAGE STRING ¢ o o"N:
JASCIZ\N"UNIT “D6" CONTROLLER AT "016” ORIVE ~D9S\

: ASCIZ\"NO LINE CLOCK AVAILABLE FOR TIMING EVENTS“N:
JASCIZ\"HOST PROGRAM"\

ASCIZ\* CONTROLLER AT ~016\

LASCIZ\* DORIVE "D9\

.BYTE O tNULL TO PRINT NOTHING

.ASCIZ\RGRGRGRE\ tUSED TO PRINT BASIC LINE OF ERROR MESSAGE
ASCIZ\N"SERIAL NUMBER FOR UNIT ~D6* CONTROLLER AT ~016" DRIVE “D9\
ASCII\"STOPPING THIS FORMAT AFTER THIS POINT WILL MAKE THE DISK“N\
LASCII\"UNUSABLE, AND WILL CAUSE THE DISK TO BE SPUN DOWN WHEN"N\
ASCIZ\"BROUGHT ONLINE. “NN\

ASCII\N"HARPING : "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\
.ASCIZ\" DRIVE'S SERVICE MANUAL . “N\
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GLOBAL TEXT SECTION
1 005043 X1A:
2 005043 X2A:
3 005043 X3A:
4 005043 042 111 116 XB8A: ASCIZ\"INVALIDO ANSMERS GIVEN TO MARDWARE QUESTIONS "N\
S 005122 122 065 122 Xl1: .ASCIZ\RSRE "CONTROLLER HAS MORE THAN ONE VECTOR, BR LEVEL OR BURST RATE "N\
6 005225 122 065 122 X2: ASCIZ\RSRE "ML TIPLE UNITS SELECT THE SAME DRIVE "N\
7 005301 122 065 122 X3: .ASCIZ\RSRG"MORE THAN EIGHT DRIVES SELECTED ON THIS CONTROLLER~N\
8 005373 122 064 042 X4: JASCIINRE "NOT ENOUGH ROOM IN MEMORY TO FORMAT THE UNITS SELECTEOD "N\
9 005466 042 120 114 JASCIZ\"PLEASE START PROGRAM OVER AND FORMAT FEWER UNITS AT A TIME“N\
10 005564 122 065 122 X8: ASCIZ\RSRG"TWO CONTROLLERS USE THE SAME VECTOR”N\
11 005637 122 06a 042 X9: JASCII\RA*ONLY ONE DISK CAN BE SELECTED IN M QUESTIONS IN RESTORE MODE. “NM
12 005742 042 120 114 JASCIZ\"PLEASE START PROGRAM OVER AND SELECT OMLY ONE DISK. "N\
13 006031 122 064 042 X10: .ASCIZ\R4*THIS PROGRAM CAN ONLY REFORMAT A DISK IN UNATTENDED MODE. "N\
14 006130 122 065 042 X14: .ASCII\RS*CONTROLLER IS NOT SUPPORTED BY THIS FORMATTER PROGR&M. THIS“N\
1S 006231 042 120 122 .ASCII\"PROGRAM REQUIRES A UDASO-A (MODEL 6) OR A KDASO-Q (MODEL 13)*N\
16 006330 042 103 117 .ASCIZ\"CONTROLL.ER. CONTROLLER REPORTED MODEL CODE "D4~. "N\
17 006415 122 065 042 X20: .ASCII\RS"MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS "N\
18 006502 042 103 110 ASCII\"CHECX CSR SELECTION SWITCHES ON CONTROLLER PROCESSOR MODWLE OR BUS*“N\
19 006607 042 117 122 .ASCIZ\"OR REPLACE CONTROLLER PROCESSOR MODULE "N\
20 006661 122 065 042 Xx21: .ASCII\RS"CONTROLLER RESIDENT DIAGNOSTICS OETECTED FAILURE "NRS\
21 006750 042 122 105 JASCIZ\"REPLACE CONTROLLER SDI MODULE "N\
22 007011 122 06S 042 X21A: .ASCIZ\RS"CONTROLLER RESIDENT DIAGNOSTICS DETECTED FAILURE “NRBR7\
23 007103 122 065 042 X22: .ASCII\RS~STEP 8IT DID NOT SET IN SA REGISTER DURING INITIALIZATION"N'.
24 007201 042 123 124 ASCIZ\"STEP BIT EXPECTED "OL6NRBR7\
o 25 007236 122 065 042 X23A: .ASCII\RS*CONTROLLER DID NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING INITIALIZATI
26 007357 104 o7l 042 .ASCIIND9” MORDS WERE TO BE CLEARED STARTING AT ADDRESS "O16N\
27 007445 042 106 111 ASCIIN"FIRST SEVERAL WORDS NOT CLEARED (UP TO0 6):"N\
28 007522 123 066 042 .ASCIZ\S6"ADDRESS “S4 “CONTENTS "N\
29 007553 123 067 117 X238: .ASCIZ\ST016SS016N\
30 007567 122 065 042 X24: .ASCII\RS”SA REGISTER DID NOT GO TO ZERC AFTER STEP 3 WRITE OF INITIALIZATION"NM
31 007677 042 120 125 ASCIZ\"PURGE/POLE DIAGNOSTICS WERE REQUESTED"NRBR7\
32 007754 122 065 042 X25: .ASCII\RS"CONTROLLER DID NOY RETURN CORRECT DATA IN SA REGISTER DURING "N
33 010055 042 111 116 LASCIIN"INITIALIZATION"N\
34 010076 042 040 040 .ASCIZ " SA EXPECTED "O1G6NRSR7\
35 010130 122 065 042 X30 _ASCIZ\RS~*CONTROLLER REPORTED FATAL ERROR IN SA REGISTER WHILE RUNNING FORMATTER “NRS
\
36 010246 122 065 Od2 X31: ASCIZ\RS*FORMATTER PROGRAM IS HUNG "N\
37 010305 122 065 042 X32: _ASCIZ\RS"MESSAGE BUFFER RECEIVED FROM FORMATTER WITH UNKNOWN REQUEST NUMBER "N\
38 010415 122 065 042 X36: LASCII\RS“ND INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS "N\
39 010506 042 127 110 ASCIZ\"WHILE LOADING FORMATTER"N\
- 40 010%41 122 065 042 X37: "ASCIZ\RS"CONTROLLER REPORTED FATAL ERROR IN S/ REGISTER WHILE LOADING F ORMATTER "NRS
AN

41 010661 122 065 042 X100: .ASCIZ\RS“FORMATTER ASKED UNEXPECTED QUESTION (~D12")"N\
42 010742 122 065 042 X101: "ASCIZ\RS"FORMATTER REJECTED ANSWER TO DATE OR SERIAL NUMBER QUESTION"NA
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SEQ 0058
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GLOBAL TEXT SECTION

VR IOWNE N -

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

XMSGLl: .ASCIZ\"MESSAGE BUFFER CONTAINS: "N\

XMSG2: .ASCIZ\S30165101651016510165101651016S1016N

XPKT1: .ASCII\RS*RESPONSE PACKET FROM CONTROLLER DOES NOT CONTAIN EXPECTED DATA"NA
ASCIIN*EITHER CONTROLLER RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED"N\
-ASCII\"CORRECTLY "N\
.ASCIZ\SS"COMMAND PACKET SENT“S6"RESPONSE PACKET RECEIVED N\

XPKT2: .ASCIZ\S601651016514016S1016N\

XSA: LASCIZ\" SA CONTAINS ~O16N\

XFRY: .ASCIZ\"REPLACE CONTROLLER PROCESSOR MODULE "N\

SERNX: .ASCIZ\#wAINPUT ERROR. ANSWER WITH DECIMAL NUMBER LO= 0 HI- #T\
DATEX: .ASCIZ\“INPUT ERROR. "\
FILNAM: .23252\”NAHE OF FILE CONTAINING BAD SECTOR INFORMATION"\
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GLOBAL ERROR REPORT SECTION

Ve NN -

16
17
18
19

21
23

3 P

27

=833

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

177717
177777
177717
177777
177777

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

1

1 THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS
: USED 8Y MORE THAN TEST TO QUTPUT ADDITIONAL ERROR INFORMATION. PRINTB

; (BASIC) AND PRINTX (EXTENDED) CALLS ARE

‘-‘

SVCINS= -1
SVCTSTe -1
SVvCSUBe -1
SVCGBL= -1
SVCTAG: -1

BGNMSG ERROO1
PNTB X1,0X1A

ENDMSG

BGNMSG ERROO2
PNTB X2,#X2A

ENOMSG

BGNMSG ERROO3
PNTB X3, #X3A

ENDMSG

BGNMSG ERROO4
PNTB X4

ENDMSG

BGNMSG ERROOS
PNTB X8, #X8A

ENDMSG

BGNMSG ERROO9
PNTB X9

USED TO CALL PRINT SERVICES.

LIST INSTRUCTIONS, SHIFTEO RIGHT

LIST TESY TAGS, SHIFTED RIGHY

LIST SUBTEST TAGS, SHIFTED RIGHT

LIST GLOBAL TAGS, SHIFTED RIGMTY

LIST OTHER TAGS, SHIFTED RIGMT
JSR R1,LPNTB
.HWORD X1
.MORD PNT CT
MOV OX2A, -(SP)
JSR R1,LPNTB
.WORD X2
.MORD PNT_CY

JSR R1,LPNTB
.WORD x4
.WORD PNT.CY

MOV #X8A, -(SP)
JSR R1,LPNTB
.WORD X8

.WORD PNT.(TY

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

SEQ 0059
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36
37

39

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

54 012136

59
61
63

65
66
67
68

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 ERRO14
PNTB X14,R2

ENDMSG

BGNMSG ERRO20
PNT8 X20

ENDMSG

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

BEQ ERR21A
PNTB X21,R2

BR EOFMSG
PNTB X21A,R2

ERR21A:

EOFMSG :
ENDMSG

BGNMSG ERRO22

8IC #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
.WMORD X14

.MORD PNT.CT

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

8IC #tC<2>,R1

MOV R2,-(SP)
JSR R1,LPNTB
.WORO Xx21

.WORD PNT.CT

MOV R2,-(SP)
JSR R1,LPNTB
.WORD X21A

.WORD PNT.CT

MOV R2,-(SP)

MOV UDARSD. -(SP)
JSR R1,LPNTB
.MWORD X2e2

.WORD PNT.CT
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69
70
71
72

73
74

76

144
78
79

o
w

SIRZ

89
90
91
92

93
o4
95
9%

012236
012240
012242
012246
012250
0122352
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
012330
012354
012356
012360

012362
012362
012362
012366
012370
012372

012374
012374

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

18T -(Rg)
ERR23A: TST (R2)
BEQ ERR238
PNTB X238,R2,(R2)

ERR23B: TST (R2).
DEC R3
BNE ERR23A
ERR23C: PNTB XFRU

ENDMSG

BGNMSG ERRO24
PNTB X24.R2

ENDMSG

BGNMSG ERROZ2S
PNTB X25,R1,.R2

ENDMSG

BGNMSG ERRQ30
PNTB X30,R1

ENDMSG

BGNMSG ERRO31
PNTB X31

ENDMSG

BGNMSG CRRO32
PNTB X32

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

.WORD PNT . CT

MOV (R2),-(SP)

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

.WORD PNT . CT

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

m" azu'(y)
mv Rl.'(?)
JSR R1,.LPNTB
LMORD X25

WORN PNT.CY

mv ﬁlo'(sp)
JSR R1.LPNTB
.MCRD X30

.WORD PNT.CT

JSR R1,LPNTB
.HORD 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
012526
012332
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 PNTPKT
ENDMSG

BGNMSG ERRO36
PNTB X36

ENDMSG

BGNMSG ERRO3?7
PNTB X37.R)

ENDMSG

BGNMSG ERR100
PNTB X100,(R4)

ENDMSG

BGNMSG ERR101
PNT8 X101

ENDMSG
PNTPKT: PNTB XPKT1

MOV R4,R1

ADD #MC.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,LPNT8
.WORD X32
.WORD PNT.CTY

JSR R1,LPNTB
.WORD X36
.WORD PNT_CY

mv Rlo'(?)
JSR R1,.LPNTB
.WORD X37

.WORD PNT.CT

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

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

JSR R1,LPNTB
.WORD XPKT1
.WORD PNT.CY

MOV (R2), -(SP)
MOV 2(R2),-(SP)
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012542 016146 000002 MOV 2(R1),-(SP)
012546 004137 016422 JSR R1,LPNTB
012552 011435 MORD XPKT2
012554 000010 .WORD PNT . CY

131 012556 062701 000004 ADD o4, R1

132 012562 062702 000004 ADD #4,R2

133 012566 005303 DEC R3

134 012570 001360 BNE PNTPKL

135 012572 000207 RETURN

137 012574 MSGPKT: PNTB XMSG1L
012574 004137 016422 JSR R1,LPNTS
012600 011043 .MORD XMSG1
012602 000000 .MORD PNT CT
138 012604 016504 000014 MOV C.RING(RS),.R4
139 012610 062704 090430 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 MSGPK.
145 012672 000207 RETURN

SEQ 0063
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VIS i) r

000001
000001
000001
000001
000001

SVCINS=
SVCTST»
SVCSUB+
SvCGBL -
SVCTAG=

S Y ol

M5

LIST INSTRUCTIONS, SHIFTED RIGHT
LIST TEST TAGS, SHIFTED RIGMTY
LIST SUBTEST TAGS, SHIFTED RIGHMTY
LIST GLOBAL TAGS, SHIFTED RIGMT
LIST OTHER TAGS, SHIFTED RIGHT

SEQ 0064




NS

SEQ 0065
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GLOBAL SUBROUTINES SECTIOW

~SNOVE UGN -

012674
012674
012676
012700
012702
012704
012704

104454

012044
104444

.SBTTL GLOBAL SUBRMUTINES SECTION
sMEMORY ALLOCATION ERROR
;THIS ROUTINE PRINTS A SYSFEM FATAL ERROR AND EXITS THE TEST

FMERR: ERRSF 4, ,ERROO4
TRAP COERSF
4

0
ERROO4A

TRAP CSOCLN

558

DOCLN ; ABORT
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GLOBAL SUBROUTINES SECTION

O® 9P BN e

012706
012706
012712
012716
012720
012722
012726
012726
012730

013746 002140
160137 002142
002766
060101
060137 002140

012601
000207

B6

s ALOCM
:ALLOCATE A BLOCK OF FREE MEMORY.

3
1 INPUTS:

; R1 - NUMBER OF WORDS TO ALLOCATE

REPORT ERROR IF MEMORY FXMAUSTED

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

1OUTPUTS :

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

1AND ENTIRE PROGRAM WILL BE STOPPED.

ALOCM: PUSH FFREE

SUB R1,FSIZE
BLT FMERR
ADO R1,R1
ADD R1,FFREE
POP R1

RETURN

1SAVE FFREE AT ENTRY
MOV FFREE,

sREDUCE SIZE OF FREE MEMORY
sREPORT ERROR IF NOT ENOUGH MEMORY
1CHANGE WORDS TO BYTES
tCﬂ.Cu.ATE NEW STARY OF FREE MEMORY
;GEY START OF ALLOCATED MEMORY

MOV (SP)..R1

SEQ 0064

-(SP)
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1 1 HCOMM

e :

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

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

S 1A CONTROLLER WITH SA . MSG=0 AND SA.CMD-=0.

6 3

? 1 INPUTS:

8 3 RS - ADORESS OF CONTROLLER TABLE

9 tQUTPUTS :

10 : CONTROLLER TASLE POINTING TO HOST COMM AREA

lé 3 R4 - ADDRESS OF MOST COMM AREA

1

13 012732 0312701 000336 HMCOMM: MOV #C.SIZ2/2.R}) 1GET SIZE OF AREA TO ALLOCATE

14 01273 004737 012706 CALL ALOCH sALLOCATE THE MEMORY

15 012742 010165 000014 MOV R1,.C.RING(RS) tGET ADDRESS OF HOST COMM AREA

16 tPLACE IN CONTROLLER TABLE

17 012746 000207 RETURN
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Ve O NDdUN -

12

13
14
15
16
17
18
19
20
21
22

23

24
25

27
28

83

012750
012730
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
001370

012700
104436

012604
012603
000207

005744
010405

104455
000024

012134
005014

104444

002172

000340
017332

000003
000010

000010
003434

002172

tRESET

; RESET ALL UDA-50S IN THE CONTROLLER TABLES

INPUTS:

OQUTPUTS:
NONE

Run-nnu

CLR

BREAX

MOV
MOV
1%: TST
8EQ
CLR
TST

DEC
BNE
2s: CLRVEC

RETURN

3%: TST
MOV
ERRDF

CLR
DOCLN

SET: PUSH <R3, R4>

NXMAD
SETVEC &4, 0NXMI,#PRIO?

8. ,R3
#IPADRS ,R4
(R4)

24
(R&).
3
R3

1
o4

<R4 ,R3>

-(R4)
R4 RS

20, .ERRO20

(R&)

- S WS B WS S WP T W

IPADRS - CONTAINS ALL IP ADORESSES

R3 = COUNTER OF ENTRIES
R4 -> IP ADDRESS

IS THERE AN ENTRY?

IF NOT, DONE

INIT UDA

WAS THERE AN ERROR?

IF SO, EXIT

SEG N068

HAKE SURE WE DO NOT EXTEND OVER AREA

IF NOT DONE., BRANCH

R4 -> UDAIP THATY FAILED
SAVE IN RS FOR REPORT

MOV 4 ,RO
TRAP CsCveC

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

TRAP CSERDF

WORO 20
LWORD O
WORD ERRO20

DESTROY ENTRY SO NOT TO FALL INTO RESET ERROR LOOP

TRAP CSOCLN




E6

SEQ 0069
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VRSO NS W

8

013074
013100

013104
013112
013116
013116
013122
013130
013134
013136
013136
013142
013146
013130
013154
013160
013164
013166
013172

013200

013204

010137
005037

013737
013705

005065
116537
005765
100407

004737
004737
001402
005237
062705
005337
001354
005037
012737

005737

000207

002160
002162

002160
002154

000012
000002
000002

012732
016554
002162
000052
002164

002170
177777

002162

002164

002074

003176

;mmn

3LOA0 AND RUN A DM PROGRAM IN THE CONTROLLERS., RETURN WHEN ALL
lDH PROGRAMS HAVE TERMINATED.

} IPPUTS :

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

IIFPLICIT INPUTS:

OMPROG - POINTER TO START OF DM PROGRAM IN MEMORY

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

GJTPUTS

RUNDM: MOV R1,URUN
CLR URNING

;1 SAVE NUMBER OF UNITS TO RUN
sCLEAR NUMBER OF UNITS RUNNING

;:LOAD DM PROGRAM INTO EACH CONTROLLER

MOV URUN, UCNT
MOV TSTTAB.RS

CLR C.FLG(RS)

LODM:

MOVB C.UNIT(RS),L$LUN

TST C.UNIT(RS)
BMI LONEXT

$SET COUNTER OF UNITS
1GET FIRST CONTROLLER TABLE

tCLEAR ALL FLAGS
1SEE IF UNIT TO BE TESTED

:IF NOT, DON'T LOAD THIS UNIT

ASSUME CT.AVL EQ BIT1S

CALL HCOMM

CALL LOADDM

BEQ LONEXT
URNING

INC
LONEXT: ADO #C.SIZE.RS
DEC UCNT
BNE LDOM
CLR UFREEZ
mv .-I.FCT“

;ALLOCATE SPACE FOR MOST COMM AREA

sLOAD THE OM PROGRAM

1IF ERROR, GO TO NEXT CONTROLLER

tIF NO ERROR, COUNT UNIT RUNNING

;tMOVE TO NEXT CONTROLLER TABLE

;CHECK IF MORE CONTROLLERS

sLOAD NEXT

;CLEAR UNIT FREEZE FLAG
;INVALIDATE FCT BLOCK NUMBER (BLOCK IN MEMORY)

jCHECK IF ANY CONTROLLERS LOADED

TST URNING

1ANY UNITS LOADED?

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

RETURN
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VRSO NA S WA

10 013206
11 013212
12 013214

013214
13 013216
14 013222

005737 002166
001403

104435
005037 002166
000207

1 CLOSEF
3
1CLOSE DATA FILE FOR DM PROGRAMS
:
: INPUTS
i FILOPN - ZERQO IF FILE NOT OPEN
1OUTPUTS:
i
CLOSEF: TSY FILOPN
BEQ 1¢
CLOSE
CLR FILOPN
1%: RETURN

1SEE IF FILE CURRENTLY OPEN

s IF SO, CLOSE IV
1AND MARK AS SO

TRAP

CsCLOS

SEQ 0070
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© OVYOUVBUIN»

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
103435
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

7
MACRO v0S.01b Mondey 01-Oct-84 10:07 Pege 61 3£ 0071
1 RESPOM
’
(RESPOND TO OM REQUESTS. RETURN WHEN ALL OM PROGRAMS
tMAVE TERMINATED.
RESPDM: MOV TSTTAB,RS ;GET CONTROLLER TABLE ADDRESS
002164 MOV URUN,UCNT 1 SET COUNTER OF UNITS
RESPCT: BREAX  ;ALLOW DRS TO SEE TERMINAL INPUT
TRAP C 48R«
MOV C.RING(RS),R4 1GET HOST COMM AREA ADORESS
000C12 BIT #CT.AN,C.FLG(RS) 1CHECK IF PROGRAM PUNNING
BEQ RSPNXT 1 IF NOT, LOOK AT NEXT
002074 MOVE C.UNIT(RS),LS$LN 1STORE UNIT NUMBER UNDER TEST
000012 BIT #CT.MSG.C.FLG(RS) 1SEE IF INTERRUPT RECEIVED
BNE RSPIN 1IF SO, LOOK AT PACKET
¢00012 BIT &CT.CMD,C.FLG(RS) 1SEE IF COMMAND MAS BEEN SENT
BNE 1¢ 1 IF NOT, SEND ONE
JP RSPOUT
(CHECK IF UDA STILL RUNNING
14: MOV (RS5),R3 sGET ADORESS OF UDAIP
MOV 2(R3).R1 1LOOK AT UDASA REGISTER
BEQ RSPTH 1IF ZERO, UDA STILL RUNNING
ERROF 30, ,ERRO3V {REPORT UDA HAS FATAL ERROR
TRAP CSERDF
MORD 30
LMORD O
.WORD ERRO30
BR RSPORP 1DROP CONTROLLER FROM TESTING
1CHECK FOR TIMEOUT OF RESPONSE
RSPTM: TIST C.TOT(RS) 1SEE IF OUP PROGRAM TO BE TIMED
BEQ RSPNTO
TST KM,.CSR :SEE IF A CLOCK ON SYSTEM
BEQ RSPNTO ;OON'T TIME IF NO CLOCK
000040 CP K. EL+2,C. TOH(RS) 1COMPARE TO TIMEOUT COUNTER
8HI RSPTMO
BNE RSPNTO
000036 O KM.EL,C.TO(RS)
B8LO RSPNTO +IF TOO MUCH TIME ELAPSED SINCE LAST INTERRUPT
000012 RSPTMO: BIT &CT.STA,C.FLG(RS) tSEE IF A GET DUST STATUS COMMAND OUTSTANDING
BNE RSPTOE ;REPORT ERROR IF SO
TST HC.CCT(R4) ;SEE IF UDA TOOK LAST COMMAND PACKET
8MI RSPTOE tREPORT ERROR IF NOT
MOV #CT.TM1,RO 1SEE IF FIRST TIMEOUT ALREADY HAPPENED
000012 BIT &CT, TM1,C.FLG(RS)
B8EQ 1¢ 1 IF SO,
ASL RO 1SET SECOND TIME OUT FLAG
14: B1S #CT,STA,RO 1SET THE PROPER TIMEQUY BIT
BIS RO,C.FLG(RS) 1 AND STATUS REQUESTED BI7
MOV #0P,GDS,RO 1BUILD GET DUST STATUS COMMAND
CALL 8L0CMD
000012 MOV #RG.OWN,HC.CCT(R4) 1MARK COMrAAND TO UDA
TST &RS) 1 TELL UDA COMMAND 1S5 THERE
JMP RSPOU4
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S3 013460 RSPNTO:

SEQ 0072
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1 sSWITCH TO NEXT CONTROLLER
2
3 013460 005737 002170 RSPNXT: TST UFREEZ )FROZEN TO ONE UNIT?
4 013464 001264 BNE RESPCT 1STAY THERE IF SO
S 013466 062705 000052 ADD oC.SIZE,RS {MOVE TQ NEXT TABLE
6 013472 005337 002164 DEC UCNT sCHECK IF MORE CONTROLLERS
7 013476 001257 BNE RESPCT ;LOOK AT NEXT CONTROLLER
8 013500 CO00651 BR RESPDM ;LOOK AT FIRST CONTROLLER AGAIN
10 JREMOVE 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 RS,R4
15 013514 062704 000016 ADD €C.DRO,R4
16 013520 012702 000010 MOV #8.,R2
17 013524 012403 1%: MOV (R4)+,R3
18 013526 001420 BEQ 3¢
19 013530 005763 000002 TST D.UNIT(R3)
20 013534 ASSUME DT.AVL EQ BIT1S
21 013534 100003 BPL 2%
22 013536 005302 DEC R2
23 013540 001371 BNE 14
24 013542 000412 BR 34
25 013544 052763 100000 000002 2%: BIS #OT.AVL,D.UNIT(R3)
26 013552 005302 DEC R2
27 013554 001405 BEQ 3¢
268 013556 005714 TST (R4)
29 013560 001403 BEQ 3$
30 013562 004737 016554 CALL LOADOM ;START DM PROGRAM AGAIN
31 013566 001223 BNE RESPCT
32 013570 005337 002162 3¢: DEC URNING ;REDUCE RUNNING CONTROLLERS COUNT
33 013574 001331 BNE RSPNXT +IF ANY STILL RUNNING, LOOK AT THEM
;g 013576 000207 RE TURN ;ELSE RETURN TO TEST SECTION
36 013600 RSPTOE: ERROF 31, ,ERRO31 tREPORT TIMEOUT ERROR
013600 104455 TRAP  CSERDF
013602 000037 .MORD 31
013604 000000 JMORD O
013606 012362 .MORD  ERRO3.

37 013610 000734 BR RSPORP ;DROP CONTROLLER FROM TESTING




CZUDKO UDASOA/KDASO-Q FORMATTER

GLOBAL SUBROUTINES SECTION

OB~ D 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 MAS RESPONDED, LOOK AT MESSAGE PACKET
;CHECK FOR PROPER OPCODE IN END PACKET

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

;1GET SEND DATA END PACKET OPCODE
1LOOK IF SEND DATA OR RECEIVE DATA
B8EQ RSPMUR

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(R4) ;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
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 NUIBER
4 013706 042701 007777 8IC @rC<DV.TYP>,R1 1 CHECK TYPE
S 013712 001403 BEQ 1 1 IF ZERO, ERROR
6 013714 020127 06000¢. CMP R1,80U.SPC iCHECK IF IN EXPECTED RANGE
7 013720 101405 BLOS RSPPT3
8 013722 1%: ERRDF 32, ,ERRO32 1BAD REQUEST NUMBER
013722 104435 TRAP CHERDF
013724 000040 .WORO 32
013726 000000 .MORD O
013730 012374 .MORD  ERRO32
g 013732 000663 BR RSPORP ;OROP UNIT FROM TESTING
1
11 013734 016403 000034 RSPPT3: MOV HC.MPK+P ,BCNT(R4)},R3 1GET 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 BLOCMD i FOR ANSMER TO DM PROGRAM
15 013754 012700 000164 MOV #HC.BF1.RO tPOINT 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 #4C.BSZ.R4 ;R4 POINTS TO CHARACTERS IN RECEIVE BUFFER
19 013772 042724 17000C BIC #DU.TYP,(R4). ;CLEAR TYPE FIELD IN BUFFER
20 013776 000301 SWAB R1 1GET 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 BRSPOSP-2(R0O) ;CALL REQUESTED ROUTINE
27 014016 001231 BNE RSPDRP ;RWTIPE RETURNS Z CLEAR TO DROP UNIT FROM TESTING
28 Z SET IF UNIT TO CONTINUE RUNNING
29 014020 016504 000014 MOV C.RING(RS),.R4 sGET RING ADORESS
30 014024 032701 000001 BIT #1.R1 ;LOOK AT CHARACTER COUNT TO SEND TO DUP PROGRAM
31 014030 001401 BEG 1¢ s IF AN ODD COUNT
32 014032 005201 INC R1 1 INCREASE BY ONE
33 014034 010164 000120 1%: MOV R1,MC.CPK+P.BCNT(R4) :PUT CHARACTER COUNT IN COMMAND PACKET
34 014040 100003 BPL RSPOUT |IF NEGATIVE BYTE COUNT RETURNED
gz 014042 042765 000020 000012 BIC #CT.REQ.C.FLG(RS) : DOON'T SEND ANY DATA TO UDA
g; sSEND COMMAND BACK TO UDA
39 014050 042765 000350 000012 RSPOUT: BIC #CT.MSGCT.STACT TM1.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
:;- 014064 001014 BNE RSPOLR2 |Bﬂm IF RESPONSE TO REQUEST
43 014066 012700 000005 MOV #0P.RSD,.RO 1BUILD RECEIVE DATA COMMAND
44 014072 004737 016754 CALL BLOCMD
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 &CY.REQ,C.FLG(RS) 1SET REQUEST BIT
:g 014114 000403 BR RSPOU3
SO 014116 042765 000020 000012 RSPOU2: BIC #CT.REQ,C.FLG(RS) tCLEAR REQUEST BITY
S1 014124 RSPOUS:
Se 014124 004737 017040 CALL SNOCMD 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 #C.T0,R1 JPUT TIME IN CONTROLLER TABLE

56 01414z 004737 017352 CALL SETTO

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

S8 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 BITB OOF .ACT.MC.MPKP .DFLG(F4) ;IF DUST NO LONGER RUNNING

61 014170 001603 BEQ RSPTOE i REPORT ERAOR

62 014172 042765 000050 000012 BIC #CT.STACT.MSG.C.FLG(RS)  ;CLEAR 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 MC.MPK+P.DPICR4),C.PRI(RS) ;COMPARE PROGRESS INDICATOR

66 014216 001004 BNE 28

67 014220 026465 000042 000046 CMP HC.MPK+P.DPI+2(R4).C.PRI+2(RS) 1COMPARE PROGRESS INDICATOR

68 014226 001422 BEQ 44 ;REPORT ERROR IF NOT CHANGED

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

70 014236 032765 000100 000012 18: BIT #CT.TM1,C.FLG(RS) :IF AT FIRST TIMEOUT

71 014244 001406 BEQ 3¢

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

73 014254 016465 000042 000046 MOV HC.MPK+P.DPI+2(R4),C.PRI+2(RS) 1GET COPY OF PROGRESS INDICATOR

74 014262 012764 140000 000006 3%: MOV ORG.OMWM+RG.FLG,HC.MCT(R4)  ;GIVE MESSAGE BUFFER BACK TO UDA

75 014270 000137 013460 JHP RSPNXT

76 014274 000137 013600 44: JP RSPTOE
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GLOBAL SUBROUTINES SECTION

VN, Ny, RO N JV L VE

014300
014302
014304
014306
014310
014312

0j4314
014366
014540
014666
014676
014706
000006

JRESPOXSE REQUEST DISPATCH 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

tFATAL 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

2

3 ;BYTE OFFSET FROM

a :START OF BUFFER ¢ e emeemeicasesas aeaoan. -

5 ; 0 ' TYPE ¢ MESSAGE NUMBER ' USED TO SELECT ROUTINE

6 R e SRR e T '

; ' DATA BYTES ! R4 CONTAINS THIS ADDRESS

L I I ) .
9 ! DATA BYTES !

e
4
6 ! DATA BYTES !
8

:

H

: 10 ' DATA BYTES '

: 12 ' DATA BYTES '

; 14 ; DATA BYTES '

H

: 16 ' DATA BYTES '
22 : B A W IR I I I »

" 18 ' DATA BYTES '

; 20 ' DATA BYTES '

:

22 ! DATA BYTES !

80 ! DATA BYTES !
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GLOBAL SUBROUTINES SECTION

FY. JV. I XV} V30

SEQ 0079

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

H
i
H
i
3
H
H
H
¢
H]
H
]
]
H
]
]
}
3
]
3
¢
]
H
]
3
H
H
:
H
H
H
H
L]

1STARY G'OBU"FER

o o0 b N

10
12
14
16
18

22

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

------

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

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

N T L I TR A B S R R R A R R B R

P L L I I R RPN P R I

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

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

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

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

- - T I I T T T R L

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

- &

*

e smn ® cm & &

R2 CONTAINS TMIS ADDRESS




C/

CZUDKO UDASOA/KDASO-Q FORMATTER MACKO VOS.01b Mondey Ol Oct-84 10:07 Pege 68 S0 0040
GLOBAL SUBROUTINES SECTION
1 {MESSAGE TYPE 1
P4 $
s ;ANSWER QUESTION FOR DUP PROGRAM
4 H
S s INPUT:
6 : RS - ADDRESS OF CONTROLLER TABLE
? : R4 - POINTER TO DATA IN RECEIVE BFFER
8 : RS - CHARACTER COUNT IN RECEIVE BUFFER
9 i R2 - POINTER TO SEND BUFFER (BWFFER IS CLEARED)
10 : Ri - ZERO
1 tOUTPUT
12 : Ri - COUNT OF CHARACTERS IN SEND BAFFER
13 : Z SET T0 CONTINUE RUNNING OUP PROGRAM
1; : 2 CLEAR T0O 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 ;GET QUESTION NUMDER
19 014326 001411 BEQ QUEO sORANCH IF QUESTION NUMBER O
20 014330 020327 000007 O RS, 87 1IF NOT, SEE IF QRESTION NMBER 7
21 014334 001410 BEQ QUE?7
22 014336 ERROF 100, ,ERRLIO0 tANY OTHER NUMBER IS AN ERROR
014336 104455 TRAP CSEROF
014340 000144 .WORD 100
014342 000000 . WORD 0
014344 012454 . WORD ERR100
23 014346 000244 az ;CLEAR 7 TO STOP DUP PROGRAM
g 014350 000207 RETURN
26 014352 012700 003304 QUEO. MOV GDATEO,RO sPOINT TO DATE STRING
27 014356 QRE?:
28 01435 005201 QUEL : INC Rl COUNT THE OHARACTERS
29 014360 112022 Move (RO).,.(R2). ;s AND PUT THEM IN OUTPUT BUFFER
30 014362 001375 ONE QUEL 1 UNTIL A NUL CHARACTER FOUND
31 014364 000207 RETURN ;;RETURN WITM 2 SET
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GLOBAL SUBROUTINES SECTION

-2 BN RV I NV L VY o

0=t gt oo pur s
SN -=O

15
16
17
18
19
20
21
22
23
248
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

S0
51
Se
53

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

014426
014426
014430
014432
01443~
014434
014440
014444
0l4444
014446
014430
014452
014434
014436
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

010546
005703
001372
010100
012605
062705
110322
001372
012605
000207

032737

015040

014410

000012
016516

1MESSAGE TYPE 2

i

{ANSWER QUESTION FOR DUP PROGRAM WITH DEFALT ANSWK R
i

1 INPUT:

; RS - ADDRESS OF CONTROLLER TABLE
R4 - POINTER TO DATA IN RECEIVE BUFFER
RS - CHARACTER COUNT IN RECEIVE BUFFER
R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED)
Rl - ZERO
QUTPUT

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

DQUEST: CALL GTODRVT :GET DRIVE TABLE ADORESS INTO RO
MOV -(R4),R3 ;GET QUESTION NUMBER
CP R3,00QUESZ

e W9 Ba Ba B¢ Be B e

BHI DQUEX
ASL R3
JP SOQUEP(RI)
OQUEJP: .WORD DQUEX i 0 (NOT USED)
.WORD DQUNIY 1 1 ENTER UNIT NUMBER TO FORMAT
.WORD DQUEX : 2 (NOT USED)
.WORD OQUEX + 3 (NOT USED)
.WORD OQRFNT ;1 4 USE EXISTING BAD SECTOR INFORMATION
WORD DGRSTR 1+ S OOMN-LINE LOAD BAD SECTOR BLOCK INFORMATION
.WORD DQCONT ; 6 CONTINUE IF BAD BLOCK INFO INACCESSIBLE
DQUESZ=<<. -DQUEIR,>/2>-1

;ENTER UNIT NUMBER TO FORMAT
DQUNIT: PUSH RS

CLR R4
MOV (RO),R3 1GET DRIVE NUMBER
ASSUME O.DRV EQ O
MOV #10..R0 1RADIX 10.
OOGUNL1: CALL DIVIDE
PUSH RS

INC R1

ST R3

BNE DQUNL 1

MOV R1.RO
DAUNL2: POP RS

ADD #'0,.R5
MOVB RS.(R2).
DEC RO

BNE DOUNL2
POP RS

DQUEX: SEZ
RE TURN

000003 003200 OQRFMT: BIT #SO.FMT, MODE

MOV RS, -(SP)

MOV RS, -(SP)

MOV (SP)+,R5

MOV (SP)+,R5

SEQ 0081
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GLOBAL SUBROUTINES SECTION

S4 014506 001410 8EQ DANO

SEQ 0082

SS 014510 112732 000131 DQYES: MOVB #'Y,(R2)

S6 014514 005201 INC R1

g; 014516 000766 B8R DQUEX

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

61 014530 DQCONT :

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

64 014536 000756 B8R DQUEX
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GLOBAL SUBROUTINES SECTION

014540
014544
014546
014552
014554
014560
014562

22 014366

AN N N e Pt ot ot ot Jurt ot o Jut Pot
-~ mxu HBOONOU‘&UINMOOCD-JOU'.“N.-

SSEURREG

41

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
i
tPRINT INFORMATION FROM OUP PROGRAM

:
: INPUT :

t
:
}
i
$
{OUTPUT
H

:

INFO:

INFOM:

INFOP:
INFOX:

INFOE:

INFOB:

RS
R4
R3
Re
R1

L T 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 OUP PROGRAM

MOV -2(R4),.RO

BEQ INFOB
CP RO, 0100
B8EQ INFOE
CMP RO, 8200
BGE INOH
TST |~ REEZ
BNE INFOP
INC UFREEZ
CALL GTDRVT
MOV RO,.R2
CALL HEAJER
CALL MESG

MOV #B1IT15,R1

SEZ
RETURN

ERROF 101, .ERP101

1GET MESSAGE NUMBER

1 IF ZERO, PRINT BEGUN MESSAGE
1IF OCTAL 100

1 PRINT ERROR MESSAGE

1SEE IF 200 OR GREATER

i IF SO, PRINT WITHOUT FREEZING

1PRINT THE MESSAGE
tRETURN A NEGATIVE BYTE COUNT

sRETURN WITH Z SETY

s ANSHER WAS REJECTED BY DUP PROGRAM
TRAP CSERDF

.WORD 101
MOROD O
.MORD ERR101

CLZ (RETURN WITH Z CLEAR TO STOP DUP PROGRAM

RETURN

CALL GTORVY sPRINT FORMAT BEGUN MESSAGE

MOV RO,R2

CALL HEADER

lc’:‘fl.ll'l‘s?& PRINT WARNING NOT TO STOP NOW

' JSR R1,LPNT

.WORD WNSTOP
MORD PNT.CY

BR INFOX

SEQ 0083
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 GLOBAL SUBROUTINES SECTION

SEQ 0084

tMESSAGE TYPE 4

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

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

SEQ 0085

{MESSAGE TYPE S

1

el 3

3 tERAOR TERMINATION MESSAGE

4 3

S ; INPUT ;

6 ; RS - POINTER TO CONTROLLER TABLE

7 : R4 - POINTER TO DATA IN RECEIVE BUFFER
8 ; R3 - CHARACTER COUNT IN RECEIVE BUFFER
9 i R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED)
10 i Rl - ZERO

11 1OUTPUT

{g 3 Z CLEAR TO TERMINATE DUP PROGRAM

14 014676 004737 014540 ERARTRM: CALL INFO

15 014702 000244 CL2

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

WO NEWN -

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

177777
001000
002176

003176

072176

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

3

s INPUT

: RS - POINTEP TO CONTROLLER TABLE

3 R4 - POINTER TO DATA IN RECEIVE BUFFER

3 RS - CHARACTER COUNT IN RECC-IVE BUFFER

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

tOUTPUT

:

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

BEQ SPECLX : IF SO, SEND TO OUP PROGRAM
BLT SPECLR i IF LOWER NUMBERED BLOCK IN MEMORY,
1 GO READ NEXT BLOCK
SPECLC:
CLOSE ;tOTHERWISE, START READING FROM BEGINNING AGAIN
TRAP CsCLOS
OPEN #F NAME
MoV OFNAME . RO
TRAP CS$OPEN
003176 MOV #-1,FCTNUM
SPECLR: MOV #512.,R3 tGET BYTE COUNY IN A BLOCK
MOV OFCTBUF ,R1 ;POINT TO STORAGE AREA
SPECLL: GETBYTE (R1)-« tREAD THE FILE
TRAP CS$GETB
MOvVB RO,(R1)-
BNCOMPLETE SPECLE tPRINT ERROR IF NO MORE BYTES IN FILE
8CC SPECLE
DEC RS ;COUNT THE BYTES
BNE SPECLL
INC FCTNUM ;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 OQUTPUT BUFFER
'S‘E’; #6,R1 1SEND 3 WORDS TO DUP PROGRAM
RETURN JRETURN WITH Z SET /0 SEND DATA TO DUP PROGRAM
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GLOBAL SUBROUTINES SECTION

ORISR B WA -

015004
015004
015006
015010
015014
015016
015016
015022
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
1 INPUT :

: R4 - POINTER TO DATA IN RECEIVE BUFFER
‘WTPUT R3 - CMARACTER COUNT IN RECEIVE BUFFER
; :
R4 - POINTER TO CHARACTER AFTER MESSAGE IN RECEIVE BUFFER

R3 - ZERO

i
¢ Rl - BIT 15 SET TO PREVENT SENDING DATA TO DUP PROGRAM
: RO - CONTENTS DESTROYED
$ Z SET TO CONTINUE RUNNING OUP PROGRAM
MESG
14: MOV8 (R4).,RO 1PRINT CHARACTERS FROM DUP PROGRAM
BEQ 2¢ i DOISCARDING LF AND NULL CHARACTERS
CMP RO, #12
BEQ 2¢
PRINT RO
CALL CPNT
24%: DEC R3 ;COUNT THE CHARACTERS
8GT 14
PRINT #CR
MOVB #CR,RO
CALL CPNT
RETURN

SEQ 0087
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CZUDKO UDASOA/KDAS0-@ FORMATTER MACRO VOS.Olb Mondey 01-Oct-84 10:07 Pege 75
GLOBAL SUBROUTINES SECTION

- s
OO P NERGA -

et et P Pt Pt Pt
~OVawy

-
(« ]

015040
015040
015042
015046
015050
015056
015056
015060
015060
015062

010546
062705
012500
016037

100773

012605
000207

000015
000002 002074

1GTORVTY
i
1+GET DRIVE TABLE ADDRESS FROM CONTROLLER TABLE
H
;s INPUTS:
: RS - CONTROLLER TABLE ADDRESS
JOUTPUTS:
: RO - ADDRESS OF FIRST DRIVE TABI.LE AVAILABLE FOR TESTING
3 (MITH DT, .AVL BIT CLEAR)
GTDRVT: PUSH RS

ADD #C.DRO,RS

GTORVL: MOV (R3).,RO
MOV D.UNIT(RO),L$LUN
ASSUME DT.AVL EQ BIT15
8MI GTORVL
POP RS

RETURN

MOV RS, (SP)

MOV (SP)+ RS

SESQ 0088
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CZUDKO UDASOA/XDASO-Q FORMATTER MACRO vOS.01b Mondey O1 Oct-84 10:07 Pege 76
GLOBAL SUBROUTINES SECTION

V2o IR BV 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

SEQ@ 0089

'PRINT A HEADER IN FRONT OF EACH MESSAGE FROM DUP PROGRAM.
‘A UDA ADDRESS IS PRINTED IF MORE THAN ONE UDA IS IN HARDWARE P-TABLE .
{A RUNTIME IS PRINTED IF A CLOCK IS BEING USED TO TIME PROGRAM EXECUTION.

L INPUT ;

3
tQUTPUT :
:

.
*

HEADER :

1¢:

2s:
3%:

RS - POINTER TO CONTROLLER TABLE

RO - POINTER TQO ORIVE TABLE
PRINTED MESSAGE

CHP #1,LSUNIT
B8EQ 14
PNTF MESSG.C.UNIT(R2),(R5),(R2)

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

TST Ku.CSR

8EQ 34
PRINT &CR

CALL RNTIME
PRINT #CR

RETURN

1 IF MORE THAN ONE UNIT BEING TESTED
iPRINT UDA ADDRESS

;1 IF NO CLOCK BEING U<l
;BYPASS RUNTIME MESSAGE

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

MOVB #CR,RO
CALL CPNT
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CZUDKO UDASOA/KDASO-@ FORMATTER MACRO v05.01b Mondsy 01-Oct-84 10:07 Peage 77
GLOBAL SUBROUTINES SCCTION

go-r-o—v—o-n-u-o-n-u
VOO NBUNFHOOVE YO NEWN -

42
43

45
47

015152
015154
015156
015162
015164
015166
015170
0135172
015172
0135176
015200
015202
015204
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 8Y AN OPTIONAL DECIMAL

: NUMBER :

2

7 %2 3 %

sAR NUALL
;tMUST BE IGNORED.

:WTPUT 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 ~O",
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)+.R1 tGET CONTROL CHARACTER
8€Q OSTRE sEXIT IF NULL CHARACTER
MOV #ERRC RO ;GET POINTER YO CHARACTER TABLE
NCONS: CrMPB R1,(RO) ; COMPARE CHARACTER WITH TABLE ENTRY
BEQ NCONF tBRANCH IF MATCH FOUND
TSTB (RO)-» : INCREMENT POINTER
BNE NCONS ;CONTINUE SEARCH IF NOT END OF TABLE
PNTF ERRME 1 sREPORT BAD CONTROL CHARACTER
JSR R1,LPNTF
.WORD ERRME]
.WMORD PNT.CT
BR OSTRE
NCONF: SUB #ERRC,.RO ;GET INCREMENT INTO TABLE
ASL RO ;OOUBLE TO WORD COUNT
CALL S8ERRD(RO) 1DISPATCH TO PRINT ROUTINE
B8R OSTRNG ;:GET NEXT
OSTRE: RETURN

SEQ 0090
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CIUDKO UDASOA/KDASO-Q FORMATTER MACRO VO0S.0lb Monday Ol Oct-84 10:07 Page 78 5€Q 0091
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, 9 " tCHECK IF ENDING QUOTE

S 015230 001403 BEQ CON.QX s 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 CHMARACTER WAS AN A, PRINT ASCII CHARACTERS FROM PARAMETERS.

11

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

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

14 015254 005301 DEC R1 1COUNT THE CHARACTERS

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

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

17 015264 001401 BEQ CON.A2

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

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 ;NOMW GET NEXT CONTROL CHARACTER




CZUDKO UDASOA/KDASO-Q FORMATTER MACRO V0S.01b Mondey Ol Oct-84 10:07 Pege 79

GLOBAL SUBROUTINES SECTION

(XX« VY. NV IR RV IVE

27
28

31
33

015316
015322
015326

015330
015334
015334
015340
015344
015346
015350

0153352
015356
015362
015364
015366
0135372
015374
015374
015400
015402
015404
015404
015406

015410
015414
015414
015420
015424
015426
015430

012701
004737
000207

004737

122700
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

'CONTROL CHARACTER WAS AN O. PRINT OCTAL MUBER,

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

»LOAD RADIX
1PRINT NUMBER
iNOW GET NEXT CONTROL CHARACTER

1CONTROL CHARACTER WAS AN N. PRINT NEW LINE SEQUENCE.

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

DEC R1
BNE CON.N1
RETURN

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

tNOW GET NEXT CONTROL CHARACTER

;CONTROL CHARACTER WAS AN R. CALL A PRE -PROGRAED ROUTINE.

CON.R: CALL GETCNT
CMP R}, 0ERRRSZ
OHI CON.R1
ADD R1.R1
CALL BERRRTB-2(R1)
RE TURN
CON.R1: PNTF ERRME]

POP R1
RETURN

1GET ROUTINE NUMBER
;CHECK IF DEFINED ROUTINE MUMBER

:O0UBLE COUNT TO GET WORD INDEX
;CALL ROUTINE

iNOW GET NEXT CONTROL CHARACTER
;REPORT BAD MESSAGE STRING

;CONTROL CHARACTER WAS AN S. PRINT SPACES.

CON.S: CALL GETONT
CON.S1: PRINY <o »

DEC R}
BNE CONM.S1
RETURN

JSR R1,LPNTF
.HORD ERRME}
.MORD PNT C7
sFIX THE STACK
MOV (SP). Rl
;GEY COUNT
tPRINT A SPACE
MOVB ¢ RO
CALL CPNT

1COUNT THE SPACES
tNOM GET NEXT CCNTROL CHARACTER

SEQ 0092
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C7UDKO UDASOA/KDASO-Q FORMATTER MACRO vOS.01b Mondey O1 Oct 84 10:07 Pege 80 e
CLOBAL SUBROUTINES SECTION
JERROR ROUTINE DISPATCH TABLE

015432 015504 ERARTB: .WORD CALREF /NOT USED

015434 015504 'WORD CALRE tNOT USED

015436 015504 "WORD CALRE iNOT USED

015440 015516 MORD CALRA tPRINT BASIC LINE WITHOUT UDA ADDRESS

015442 015572 .MORD CALRS sPRINT BASIC LINE WITH UDA ADORESS

015448 015650 'WMORD CALRG sCALL ALTERNATE PRINT STRING IN POP.11 MEMOR

015446 015664 'WORD CALR? {PRINT *REPLACE PROCESSOR MODULE '

015450 015702 'MORD CALRS sPRINT = UDASA CONTAINS XXXXXX'

000010 ERRRSZ=< . -ERRRTE> /2

1BUILD TWO TABLES
i FIRST CONTAINING CONTROL CHARACTERS
3 SECOND CONTAINING ROUTIME ADORESSES

.MACRO BUILD
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY

VWDIEOIO® 2
ﬂf‘g
Zn'n'zo'xb:-'e

§999999

.ENDM

SBUNFEFOYR YRV UV= OB YO VLU




CZUDKDO UDASOA/KDASO Q FORMATTER MACRO v0S5.0lb Momdev O1 Oct 84 10:07 Paege 81
GLOBAL SUBROUTINES SECTION

O IP AN UWN -

015452
0154352
015453
015454
01354355
015456
013457
013460
013461
015462

015464
013464
015466
015470
015472
015474
V15476
015500
015502

042
101
104
110
117
116
122
123

013222
013242
015272
015304
015316
015330
015352
015410

{HERE IS FIRST TABLE

.MACRO ENTRY ARG1,ARGZ

LIST
LBYTE ‘' ARG
.NLIST

. ENDM

ERRC : BUILD

.BYTE
.BYTE
OYTE
.8YTE
.BYTE
.BYTE
BYTE
BYTE

WDZOIO :

.BYTE O
.EVEN

tHERE IS SECOND TABLE
.MACRO ENTRY ARG1,ARG2

.LIST

.ENDM

ERRD: BUIL

33355558

WORD ARGE
NLIST

o

L ] - “ *

WDZOIO’E

99959757

s »

D8

tFOLLOW WITH A NULL BYTE

SEQ 0094




CZUDKO UDASOA/KDASO-Q FORMATTER MACRO VOS.0lb Mondey 01 Oct-84 10:07 Pege 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
iNOT USED - PRINTS ERROR MESSAGE

CALRE: PNTF ERRME]

RE TURN

1PRINT ERROR MESSAGE

—— — —— . ———————— s .

JSR R1,LPNTF
.WORD ERRME)
.WORD PNT_CT

SEQ 0095




CZUDKO UDASOA/KDASO-Q FORMATTER MACRO VOS.01b Mondey O1 Oct-84 10:07 Pege 83

GLOBAL SUBROUTINES SECTION

(V. XV )0

~ O

O o

015516
015516
015522
015526
015332
015536
015542
015544
015546
015552
0135552
015556
015562
015570

012746
012746
012746
012746
004137
004250
000010
004737

112700
004737
012737
000207

004247
004247
004247
004165
016422

020402
000015

016240
016340 003222

i PRE - PROGRAMMED ROUTINE 4
(PRINT BASIC LINE FOR HOST PROGRAM ERROR WITHOUT UDA ADDRESS
s THEN SWITCH TO EXTENOEO FORMAY

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

CALRA ;

CALL RNTIME
PRINT #CR

MOV #PX,.PTYPE
RETURN

F8

SEQ 0096
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CZUDKO UDASOA/KDASO-Q FORMATTER MACRO VOS.01b Mondey O1-Oct-84 10:07 Paege 84 5€Q 009
GLOBAL SUBROUTINES SECTION

1 \PRE -PROGRAMMED ROUTINE 5

H '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, -(SP)
015576 012746 004247 MOV #BAS . -(SP)
015602 011546 MOV (RS).-(SP)
015604 012746 004204 MOV #BASL2. -(SP)
015610 012746 004165 MOV 0BASNO. -(SP)
015614 004137 016422 JSR R1,LPNTB
015620 004250 _MORD BASLN
015622 00001z 'WORD PNT.CT

6 015624 004737 020402 CALL RNTIME

7 015630 PRINT #CR
015630 112700 000015 MOVB #CR,RO
015634 004737 016240 CALL CPNT

8 015640 012737 016340 003222 MOV #PX,PTYPE

9 015646 000207 RETURN




CZUDKO UUASOA/KDASO-Q FORMATTER MACRO v05.01b Mondey 01-Oct-84 10:07 Pege 85

GLOBAL SUBROUTINES SECTION

B OV BN >

015650
015650
013632
015634
015660
015660
015662

010246
012402
004737

012602
000207

015152

1 PRE -PROGRAMMED ROUTINE 6

H&

;CALL 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)
sGET NEW STRING POINTER
sOUTPUT USING THIS STRING
1GET OLD POINTER BACK
MOV (SP).,R2

sNOW CONTINUE THE OLD STRING

SEQ 0098
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CZUDKO UDASOA/KDASO-Q@ FORMATTER MACRO V05.01b Mordey 01-Oct-84 10:07 Poge 86
GLOBAL SUBROUTINES SECTION

1
P
3
4
S
6
7
8

015664
015664
015666
015672
015676
015676
015700

010246
012702
004737

012602
000207

011532
015152

1 PRE -PROGRAMMED ROUTINE 7
PRINY “REPLACE PROCESSOR MODULE "

CALR?:

PUSH R2
MOV #XFRU,R2
CALL OSTRNG
POP R2

RETURN

mv Rao '(Sp)

MOV (SP). R2

SEQ U
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CZUDKO UDASOA/KDASO-Q FORMATTER MACRO V0S5.0lb Mondey 01-Oct-84 10:07 Page 87
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€Q 0100
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CZUDKO UDASOA/KDASO-Q FORMATTER MACRO V05.0lb Mondey 01-Oct-84 10:07 Pege 88
GLOBAL SUBROUTINES SECTION

VBN NE WA -

015720
015720
015722
015724
015730
015732
015736
015740
015742
015744
013746
015730
015752
015754
015760
015762
015764
015766
015770
015772
015772
015774

010046

121227
103415
121227
101012
006301
010100
006301
006301

112200
162700

000760
005701
001001
005201

012600
000207

000071

st GETCNT

:GET COUNT IN NEXT CHARACTERS OF STRING POINTED 7O BY R2.
(NUMBER WILL BE IN DECIMAL. IF NO NUMBER, RETURN A
;OEFALTY OF 1.

3

t INPUTS:

: R2 - POINTER TO ASCII STRING
tOUTPUTS :
: R1 - NUMBER READ OR A ONE

: R2 - POINTING TO CHARACTER AFTER NUMBER

GETCNT: PUSH RO

MOV RO, -(SP)

CLR R1 ;START WITH ZERO COUNT
GETCNX: CMPB (R2).#'0 tCHECK IF CHARACTER A DIGIT

B8LO GETCON t1BRANCH IF LOMER THAN ZERO

CMP8 (R2).#'9

BHI GEYLDN ;tBRANCH IF HIGHER THAN NINE

ASL R1 tMALTIPLY NUMBER BY 10

MOV R1.RO 1 SAVE 2N

ASL R1 ;s COMPUTE 4N

ASL R} ;1 COMPUTE 8N

ADD RO,R1 1 8N + 2N = 10N

MOVEB (R2)+,RO ;GET DIGIT FROM STING

SUB #'0,.RO 1GET RID OF ASCII

ADD RO,R1 ;ADD TO NUMBER

BR GETCNX GO0 TO NEXT CHARACTER
GETCON: TST R1 1CHECK IF NUMBER IS ZERO

BNE GETCXX s+ IF ZERQO, CHANGE

INC R1 ; TO DEFAWLT OF ONE
GETCXX: POP RO

MOV (SP). RO
RETURN

SEQ 0101




C2UDKO UDASOA/XDASO-@ FORMATTER MACRO vV05.01b Mondey 91 Oct 84 10:07 Peage 89

GLOBAL SUBROUTINES SECTION

OB JONRBUN -

17
18
19

21
22

23
24

27
20
29
31
33
35
37

39
40

4]
42
43

45

015776
016000
016004
016004
016006
016010
016012
016014
016016
016022
016024
016026
016026
016030
016032
016036
016040
016042
016046
016050
016054
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
005302
001402

000774
020127
003402

000401
004737

010546
005202
005703
001372
005704
001370

015720

000020

000020

000020

100000

000020

016516

| PNTNUM

'PRINT A NUMBER

H
s INPUTS .

H

LOUTPUTS

H}
L

H

PNTNUM:
PNTNUS:

1s:

24:
3s:

44

S
6¢:

Rl - 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 GETCONT

PUSH <R2,R3,R5>

MOV (R4).,R3
CLR RS

CMP R1,e16.
BLE 1

MOV (R&).,RS
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¢

CM 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 64

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‘.'(?)
sPUT HIGH WORD IN R4
;COMFUTE BITS NOT WANTED
;8Y SUBTRACTING BITS TO USE
1FROM 16.
:IF NEGATIVE, ADD 16 FOR FIRST WORD
;JF ZERQ, NO BITS NEED BE CLEARED
;:START MASK WITH SIGN BIT SET
;COUNT BITS IN MASK

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

iNO, CLEAR IN LOW WORD
;:DIVIOE BY RADIX IN RO

;PUSH REMAINDER ON STACK

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

RAR

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

o Yt et

SEQ 0102
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CZUDKO UDASOA/KDASO-Q FORMATTER MACRO VOS.01b Mondey 01-Oct 84 10:07 Pege 90
GLOBAL SUBROUTINES SECTION

- pe
LR 21 RST. JVJF XFy V1)

12

[
w

26

016120
016124
016126
016130
016134
016136
016142
016146
016150
016132
016154
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¢:

As:
9¢:

10¢:

11%:

CHMP RO, €10,
BEQ 10¢

MOV R1,R3
SUB #12..RO
8GT 73

MOV #3,RO
CALL DIVIDE
TST RS

B8EQ &3

INC R3

SUB R2,R3
B8EQ 104
PRINT #'0

DEC R3
BNE 9¢

POP RS

ADD ¢#'0,R5

CMP R5,#'9

BLE 11

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

DEC R2
BNE 104
POP <R4,RS5,R3,R2>

RE TURN

SEQ 0103

+ IF RADIX IS DECIMAL

i JUST GO PRINT DIGITS ON STACK

;OTHERWISE COMPUTE NUMBER OF LEADING ZEROS
1OIVIDEND IS BITS IN NUMBER
:DIV%%I%)BITS PER DIGIT PRINTED

3

1 IF REMAINDER NOT ZERO
i+ INCREMENT QUOTIENT

1 SUBTRACT DIGITS ON STACK
iNO LEADING ZEROS IF ZERO
1PRINT A ZERO
MOV8 &' 0,R0O

CALL CPNT
tREPEAT UNTIL COUNT REACHES ZERC

tGET CHACACTER FROM STACK
MOV (SP)..RS
;CNVERT T0 ASCII DIGIY
:IF GREATER THAN A 9
: CONVERT TO A OR HIGHER
;: FOR HMEX DIGIT
;PRINT THE CHARACTER
MOVB RS,.RO
CALL CPNT
;REPEAT FOR ALL DIGITS
: ON STACK

MOV (SP). R4
MOV (SP).+,R5
MOV (SP)+,.R3
MOV (SP). R2
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GLOBAL SUBROUTINES SECTION

Ve~ VLW -

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
016332
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

003224

000002

003224
000002

;PRINT ONE CHARACTER
"CALL WITH MACRO PRINT

CPNT :

PX:

PS:

CPNTX:

MOVB RO,ERRCHR
PUSH R}

MOV S#ERRONE ,R1
CMP8 RO, OCR

BNE 1%

MUY SERRNL ,R1

JP @-TYPE

PRINTF 1, #ERRCHR

BR CPNTX
PRINTB R1,AERRCHR

8R CPNTX
PRINTX R1,#ERRCHR

BR CPNTX
PRINTS R1,8ERRCHR

POP R1
RETIRN

SEQ 0104
MOV R1, (SP)
MOV AMERRCHR, (SP)
mv nlo'(?)
mv ’2.'(?)
MOV SP RO
TRAP CIPNTF
ADD 6, SP
MOV SERRCHR, -(SP)
MOV R1,-(SP)
MOV 2, -(SP)
MOV SP RO
TRAP C4PNTB
ADD #6,5P
MOV SERRCHR, - (SF)
mv Rlo-(sp)
MOV 2, -(SP)
MOV SP,RO
TRAP C#PNTX
ADO #6,5P
MOV R1,-(SP)
MOV 02, -(SP)
MOV SP,RO
TRAP C¢PNTS
ADD o6, 5P
MOV (SP)+,R1
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GLOBAL SUBROUTIMES SECTION

Y-X- RNT- VN T 1. VY

13
14
15
16

17
18

016412
016420
016422
016430
016432
016440
016442
016430
0164350
016452
016434
016436
016460
016462
016464
016470
016470
016472
016476
016476
016300
016302
016504
016306
016310
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 0PF PTYPE
8R LPNT

MOV #PS,.PTYFE

PUSH <R2,.R3.R4 RS>

3339
3228
A

-(
.
”*
1GET ADDRESS OF STRING
1COMPUTE ADDRESS OF ARGUMENTS
1 WHICH ARE NOW ON STACK (IF ANY)
1SAVE RETURN ADORESS

MOV R1,-(SP)

tPRINT THE FORMATTED MESSAGE
1RESTORE ALL REGISTERS

*» & & o @ O
-
~»2RA2R38

a54sae

MoV
MOV
MOV
MoV
MOV
MOV

1ADJUST STACK POINTER OVER ARGUME
s RETURN
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G.OBAL SUBROUTINES SECTION

SEQ 010¢

1 {0IVIDE

Py 3

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

4 tREPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER.

S (MILL NOT CHECX FOR DIVIDE BY ZERO.

6 F

* 1 INPUTS

8 ' RS - LOW 16 BITS OF OIVIDEND

9 . : R4 - MIGH 16 B817S OF DIVIDEND

10 : RO - OIVISOR

11 stOUTPUNS :

12 3 RS - LOW 16 BITS OF QUOTIENT

18 : Re - MIGH 16 BITS OF QUOTIENT

l; 3 RS - REMAINDER

1

16 016516 vIvivE: PUSH R2

016516 010246 MOV R2, -(SP)

17 016520 012702 000040 MoV #%2. .R2 1SET UP SHIFT COUNT

18 016524 005005 CLR RS ;1STARY WITH ZERQ REMAINDER
19 016526 006303 1¢: ASL R3 tSHIFT LEFT INTO RS
20 016530 006104 ROL R4
21 016532 006105 ROL RS
22 016534 020005 O RO.RS sWILL DIVISOR GO INTO REMAINDER
23 016536 101002 Ml 2¢ jONLY SUBTRACT IF IT WILL
24 016540 160005 SUB RO.RS ;SUBTRACY DIVISOR
25 016542 005203 INC RS tPUT A ONE INTD QUOTIENT
26 016544 005302 24: DEC R2 ;COUNT THE SHIFTS
27 016546 001367 ONE 1
28 016550 POP R2

016550 012602 MOV (SP). R2

29 016552 000207 RETURN
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GLOBAL SUBROUTINES SECTION

>y
kel 1 L JVE YTV

12
13
14
15

16
17

18

19
20

21
23

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

016632
016636

013701
116165
103065
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 STARY OF OM PROGRAM IN MEMORY

:
OUTPUTS
; IF LOAD SUCCEEDS - Z CLEAR
' CONTROLLER TABLE MARKED LOADED
i IF ERROR - Z SET
LOADDM: MOV OMPROG .R1 1GET STORAGE ADORESS OF DM PROGRAM
MOVB DMTMO(R1),.C.TOT(RS) 1GET TIMEOUT VALWE
CLR8 C.TOT+1(RS)
MOV C.VEC(RS),R4 ;GET VECTOR OF UDA
AND CT.VEC.R4
BIC @rC<CT.VEC> R4
MOV R3,R1 iGET INTERRUPT SERVICE LINX
ADD #C.JSR,R1
SETVEC R4 ,R1,8PRIO7 1SET UP INTERRUPT VECTOR
MOV #PRIO?, (SP)

MOV R1,-(SP)
MOV R4, -(SP)
MOV 03, (5P)
TRAP CSSVEC
ADD #10,5P
sINITIALIZE UDA U'TTH SMALLEST
CALL UDAINTY i RING BUFFER AND INTERRUPTS ENABLED
BEQ LOADER 1BRANCH IF AN ERROR
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GLOBAL SUBROUTINES SECTION

[
(=21 RNY. RV R F7 1.V3

b Pt b o
0 AN ps

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 OMPROG , MC . CPK+P . UADR(R4 )
MOV GDMPROG ,HC.CPX+P BINT(R4)
MOV OMPROG,HC.CPK+P . OVRL(R4)
ADD S8DMPROG,HC .CPK+P . OVRL(R4)
CALL SNDCMO

CALL MAITHMS

SEQ 0108

1BUILD EXECUTE SUPPLIED PROGRAM COMMAND PACKET

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

$SEND COMMAND TO UDA
1WAIT FOR MESSAGE RESPONSE

BEQ LOADER 1tABORT IF NO RESPONSE

BIT #ST.MSK,HC.MPX+P STS(R4)
BNE LOADEL

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

RE TURN

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

S5 016752

104455
000042

012420
000207

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

LOADER: SEZ
RETURN

TRAP CHERDF

.WORD 34
MORD O
WORD ERRO34

1SET Z TO INDICATE ERROR OCCURRED

SEQ 0109
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GLOBAL SUBROUTINES SECTION

L X BT gV R JV L V] g

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
177777

000030

000114

SEQ 0110
+BLOCMD
:BUILD A COMMAND IN COMMAND PACKET
H
s INPUTS ;
: RS - CONTRCLLER TABLE ADDRESS
: RO - COMMAND CODE
JOUTPUTS :
' R4 - RDORESS OF HOST COMM AREA
; COMMAND PACKET CONTAINING REF NUMBER AND OPCODE. ALL OTHER FIELDS CLEAREL.
: CMD REFERRENCE NUMBER IN CONTROLLER TABLE INCREMENTED AND RESUALT
: IN COMMAND PACKET.
: RO - CONTENTS DESTROYED
: R1,RO»>
BLOCTD: PUSH « MOV R1,-(SP)
MOV RO, -(SP)
MOV C.RING(RS),R4 ;GET ADDRESS OF MOST COMM AREA
MOV R4 ,RO ;COPY T0 RO
ADD OMC.CEV,RO 1COMPUTE ADDRESS OF COMMAND ENVELOPE
MOV #MC.PSZ.(RO)+ 1LOAD PACKET LENGTH
MOV #OUP,R1 sLOAD DIAG CIRCUIT IDENTIFIER
CMP 60P.MMR,(SP) ;IF CODE IS MAINTENANCE WRITE
BNE BLDCO i GET OTMER CIRCULT IDENTIFIER
MOV #0IAG,R1
BLDCO: MOV R1,(RO). ;PUT IDENTIFIER INTO PACKEY
MOV #<HC.PSZ>/2.R1 1GET WORDS TO CLEAR
BLDC1: CLR (RO)e ;CLEAR PACKET
DEC R1
% %Dcc}m P.OPCO(RS) PUT OPCODE IN PACKET
e y MOV (SP)s HC.CPK+P.OPCD(R4)
R RESTORE R1
PP R1 y MOV (SP)e.R1
RETURN
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| GLOBAL SUBROUTINES SECTION

OB NONE N -

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

010046
010146
016304

016564
012764
012764
005775
052765

012601
012600
000207

000104
000012
000012

+ SNOCMO

:SEM) A COMMAND TO THE UDA.
$MARK BOTH PACKETS AVAILABLE TO THE

;UDA, SET COMMAND ISSUED BIT IN CONTROLLER TABLE AND INITIALIZE

1 TIMEOUT COUNTER.

H

s INPUTS

: RS - CONTROLLER TABLE ADDRESS
;OUTPUTS :
3 R4 - ADDRESS OF HOST COMM AREA

SNDCMD: PUSH <RO,R1>

MOV C.RING(RS3),R4

INC C.REF(RS)

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

TST &RS)

8IS #CT.CHD,C.FLG(RS)

POP <R1,RO>

RETURN

MOV RO, -(SP)
MOV R1,-(SP)
t1LOAD R& WITH HOST COMY AREA ADORESS
s INCREMENT CMD REFERENCE NUMBER
t1PUT IN PACKET
sMARK MESSAGE PACKET AVAILABLE
sMARK COMMAND TO UDA
;TELL UDA COMMAND 1S THERE
;MARK COMMAND ISSUED

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

SEQ 0111
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GLOBAL SUBROUTINES SECTION
1 1 CLROWF
2l 3
3 ;CLEAR THE SPECIFIED DATA 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 s R4 - ADDRESS OF HOST COMM AREA
9 : RO - OFFSET INTO HOST COMM AREA TO DATA BLFFER
10 1 OUTPUTS:
11 3 DATA BUFFER CLEARED
12 : COMMAND PACKET POINTING TO BUFFER
13 : BYTE COUNT SET 70 SIZE OF BUFFER
1; : R4 - ADDRESS OF DATA BUFFER
1
16 017116 CLRBUF : PUSH <RO,R}>
017116 010046 MOV RO, -(SP)
017120 010146 MOV R1,-(SP)
17 017122 060400 ADD R4 ,RO tADD START OF HMOST COMM AREA TO OFFSET
18 017124 010064 000124 MOV RO HC.CPK«P UADR(RA) 1PUT BUFFER ADDRESS IN COMMAND PACKET
19 017130 012764 000244 000120 MOV #HC.BSZ . HC.CPK+P . BCNT(R4) 1PUT SIZE OF BUFFER IN COMMAND PACKET
20 017136 010004 MOV RO,R4 ;1PUT BUFFER ADDRESS IN R4
21 017140 012701 000122 MOV #C.BSZ/2,R1 +GET SIZE OF BUFFER IN WORODS
22 017144 005020 CLRBFL: CLR (RO). tCLEAR ALL THE WORDS
23 017146 005301 OEC R1
24 017150 001375 BNE CLRBFL
25 017152 POP <R1,RO>
017152 012601 MOV (SP)+, R}
017154 012600 MOV (SP). RO

26 017156 000207 RETURN
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GLOBAL SUBROUTINES SECTION

= OOVBIOWVNBWNM

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
IWATTNS
3
WAIT FOR UDA TO RESPOND WITH A MESSAGE PACKET
3
1 INPUTS:
H RS - ADDRESS OF CONTROLLER TABLE
1OUTPUTS::
3 Z CLEAR IF NO ERROR
$ 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 sPOINT TO TIME OUT COUNTER
ADD #C.T0,R1
CALL SETTO
1s: MOV (RS),RO ;1GET ADDRESS OF UDAIP REGISTER
BIT OCT.MSG,C.FLG(RS) ;LOOK IF INTERRUPT OCCURRED
BNE 3¢ §1BRANCH IF SO
MOV 2(RO),.R1 1LOOK AT UDASA REGISTER
BNE 44 ;BRANCH IF ERROR CODE PRESENT
BREAK
TRAP CH$BRX
;é; K?.CSR 1SEE IF A CLOCK ON SYSTEM
1
CHP KMW.EL+2,C.TOMRS) ;CHECK IF TIMEOUT HAS HAPPENED
BMI 2¢
BNE 1¢
CMP KM.EL,C.TO(RS)
8LO 14
24: ERRDF 36, .,ERRO36
TRAP CSEROF
.WORD 36
.MORD O
.WORD ERRO36
POP <R1,RO>
MoV (SP).,.R1
MOV (SP).,RO
SeZ
RETURN
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" GLOBAL SUBROUTINES SECTION

042765 000010 000012 3%:

1
2

VbW

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

a%:

K9

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

cLz
RETURN
ERRDF 37, ,ERRO37

POP <R1,RO>

SEZ
RETURN

SEQ 0114

1CLEAR MESSAGE RECEIVED FLAG

1GIVE NO ERROR RETURN

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

TRAP CSEROF

MORD 37
.WORD O
.WORD  ERRO3?
MOV (SP).,R1
MOV (5P)..RO
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GLOBAL SUBROUTINES SECTION

1 1 NXMI
2 .
3 sNON-EXISTANT MEMORY SERVICE ROUTINE
4 $
S : INPUTS :
6 3 NXMAD SET TO ZERO
? ;OUTPUTS::
g : NXMAD SET TO ONES IF NON-EXISTANT TRAP OCCURED
10 017332 BGNSRY NXMI
0173%2
11
%g 017332 012737 177177 002172 MOV #-1,NXMAD
14 017340 ENDSRYV
017340

017340 000002

NXMI : :

L1003}:

RTI

SEQ 0115
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GLOBAL SUBROUTINES SECTION

- Y- AV R YT LV

017342

017342

017342 052710 000010
017346

017346 012600
017350

017350

017350 000002

1 UDASRYV

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

B

;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:

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

i OUTPUTS:

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

BGNSRY UDASRV
UDASRV: :
BIS #CT.MSG,(RO) :SET CT.MSG
POP RO tRESTORE RO
MOV (SP)+,.RO
ENDSRV
L10032:
RTI

SEQ 0116




NG

S€Q 0117

CZUDKO UDASOA/KDASO-Q FORMATTER MACRO v05.0lb Mondey Ol Oct-84 10:07 Page 104
GLOBAL SUBROUTINES SECTION

Ve GE NN -

017352
017352
017354
017356
V17360
017364
017366
017370
017372
017574
017376

017400
017404
017410
017414

017416
017420

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

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

: RO - NJMBER OF SECONDS FOR TIMEOQUT

: R1 - ADDRESS WERE TWO WORD TIME TO BE PUT

; OUTPUTS:

: RO - CONTENTS DESTROYED

: R1 - INCREMENTED BY 2

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

MOV R2,-(SP)
MOV R3,-(SP)
CLR R2 ;CLEAR PRODUCT
MOV KW.HZ,R3 ;GET MULTIPLICAND
SET00: ASR RO ;SHIFT MULTIPLIER TO RIGHT
BCC SETO1 :IF A ONE BIT SHIFTED OUT
ADD R3.R2 : ADD MATIPLICAND TO PRODUCT
SETO1: ?gli :(3) ;O0UBLE THE MULTIPLICAND
BNE SETCO ;:CONTINUE UNTIL MATIPLIER IS ZERO
:GET CURRENT TIME
SET02: MOV KW.EL,RO ;GET TIME
MOV KW.EL+2,R3
CMP RO, KW.EL : IF CHANGED DURING RETRIEVAL
BNE SETOZ2 : GET IT AGAIN
;ADD TIME TIL TIMEOUT
ADO R2,RO : ADD
ADC R3
;PLUT RESULT IN STORAGE
MOV RO,(R1).
MOV R3,(R1)
POP <R3,R2>
MOV (SP)+,R3
MOV (SP).,R2
RETURN
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SEQ 0118

GLOBAL SUBROUTINES SECTION

1 JUDAINT
l H
3 {FUNCTIONAL DESCRIFTION:
4 3 SUBROUTINE TG INITIALIZE A UDA AND BRING IT ON-LINE.
5 i ALL STEPS ARE THECKED. AN ERROR MESSAGE IS REPORTED IF ANY ERROR
[ : CETECTED.
7 H
8 : INPUTS:: -
9 : RS - ADDRESS OF CONTROLLER TABLE.
10 s IMPLICIT INPUTS:
11 : C.RINGCRS) - ADDRESS GIVEN TO UDA AS START OF RING B\FFER,
lg ‘WTPUT LENGTH OF RING STRUCTURE IS ONE ENTRY EACH.
1 H :
14 $ CONDITION 2 - SET IF ANY ERROR REPORTED. CLEAR IF NO ERROR.
15 3 R4 - ADDRESS OF UDAIP REGISTER IN UDA
{g : RS - UNCHANGED.
lg (FILL HOST COMMUNICATION 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.152>/2,R3 tGEY SIZE OF RIMG BAFFER
22 017044 012722 177777 UDAILL: MOV ¢-1,(R2). tWRITE ONES TO BUFFER
2% 017450 005303 DEC RS sCOUNY THE WORDS IN BUFFER
22; 017452 003374 B8GT UDAILL sLOOP UNTIL ENTIPE BUFFER WRITTEN
sg ;100 THE INITIALIZATION
28 017454 004757 017702 CALL UDAIST 1D0 FIRST THREE STEPS
29 017460 103506 8CS UDAIEX tGET OUT If UDA MICROCODE REPORTED FAILURE
30 017462 012364 000002 MOV (R3).,2(R&) MRITE NEXT WORD TO UDASA REGISTER
31 017466 012703 000310 MOV #200..R3 ;GET TRY COUNTER
32 017472 016402 000002 UDAILA: MOV 2(R4),R2 ;LOOK AT UDASA
33 017476 001407 BEQ UDAILC
34 017500 005303 DEC R3
35 017502 001373 BNE UDAILA
36 017504 ERRODF 24, ,ERRO24
017504 104455 TRAP CSEROF
017506 000030 . WORD 24
017510 000000 . WORD 0
017312 012314 . WORD ERRO24
37 017514 0O0CM70 BR UDAIEX
38 017516 01064 000002 UDAIIC: MOV R2,2(R4) tWRITE O TO UDASA (PURGE)
39 017522 011402 MOV (R4).R2 tREAD FROM UDAIP (POLL)
40 017524 004737 020220 CALL UDARSP 1HAIT FOR STEP OR ERROR BIT
41 017530 103462 8CS UDAIEX 1GET OUT IF UDA MICROCODE REPORTED FAILURE
42 017532 042702 174017 BIC #tC<SA.ONT> . R2 }CLEAR OTHER BITS
43 017536 006202 ASR R2 tMOVE TO RIGHT OF REGISTER
44 017540 006202 ASR R2
45 0173542 006202 ASR R2
456 017544 006202 ASR R2
47 017546 020227 000006 CMP R2.86 1CONTROLLER MODEL ™MUST BE 6
48 017552 001410 BEQ UDAIZ
49 017554 020227 000015 CHP R2,.#1%, ; OR 13
SO 017560 001405 BEQ UDAIZ
$1 017%62 ERRDF 14, ,ERRO14 {REPORT CONTROLLER NEEDS NEW REVISION
017562 104455 TRAP CSERDF
01754 000016 , WORD 14
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ORGP AD AN —

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 000014
010201
012703 000006
005722
001003
005303
0033574
000405

104455
000027
000000
012236
000422

912700
010064
016501
010161
062761
010161
062761
000244
000207

000264
000207

;CHECK MOST COMMUNICATION AREA FOR ALL ZEROS
1GET FIRST ADORESS OF RING BUFFER

UDAI2:
MOV R2.R1

MOV #<HC.RSZe2.MC.152>/2.R3

UDAI2L: TST (R2).
BNE UDAIZE
DEC R3

86T UDAI2L

BR UDAI3

UDAI2E: ERRDF 23, ,ERRO2I

BR UDAIEX

MOV C.RING(RS),R2

1SAVE FOR ERROR MESSAGE
tGET SIZE OF RING BUFFER
sCHECK WORD IN BUFFER

SEQ 0120

1GO TO ERROR REPORTER IF NOT ZERO

sCOUNT THE WORDS IN BUFFER
1ILOOP UNTIL ALL WORDS CHECKED

(REPORT BUFFER NOT CLEARED
TRAP
. WOROD
.WOROD
. WORD

1SEND GO BIT 10 UDASA REGISTER TO END INITIALIZATION

UDAIS:

;SEND TO UDA

;CLEAR Z AS NO ERROR INDICATION

CSERODF
22

ERROZ3

1SET Z TO INDICATE ERROR OCCURRED
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GLOBAL SUBROUTINES SECTION

[
OOV NOVNE W

o
)

-
W

s gt
vy

NRBRVERNYLETS

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
0163504

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

tUDAIST

i
1START THE INITIALIZATION PROCESS ON THE SELECTED UDA,
:STOP BEFORE WRITING THE THIRD WORD SO UDA DOES NOT

tATTEMPT ANY UNIBUS TRANSFERS.

3
i INPUTS:

: RS - ADDRESS OF CONTROLLER TABLE

1LORD TABLE OF DATA TO SEND TO UDASA REGISTER

UDAIST: BREAK

SEQ 0121

PUSH R1

MOV C.VEC(RS),R4

AND CT.VEC,R4

ASR R4
ASR R4
BIS #SA.STP,R4
MOV Ré4,UDAID1

MOV C.RING(R3),UDAIDZ
ADD #MC .MSG,UDAID2 3

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

CLR NXMAD

SETVEC &4 ,00M], #PRIO7

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

TST NXMAD
BEQ UDAISG

ERRDF 20, ,ERRO20

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

1GET ADDRESS OF UDAIP REGISTER
;CLEAR MEMORY ERROR FLAG

1SET UP VECTOR 4
MOV #PRIO7, -(SP)
MOV OMNXMI, -(SP)
mv “.‘(9)
mv .3"(9)
TRAP CSSvEC
ADD #10,SP
sACCESS UDASA REGISTER
tWRITE TO UDAIP
tGIVE UP THE VECTOR
MOV &4 ,RO
TRAP C$CveC
{SEE IF A MEMORY ERROR OCCURRED

TRAP CSERDF

.WORD 20
.WORD O
.WORD ERRO20
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SEQ 0122

{SET 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 #UDAIDT,R3 $AND INDEX TO TABLE

6 (WAIT FOR AND CHECK RESPONSE DATA

7

8 020054 004737 020220 UDAISL: CALL UDARSP 1WAIT FOR STEP OR ERROR LITS

9 020060 103414 BCS UDAISE 1EXIT IF ERROR

10 020062 004733 CALL 8(R3). sCALL RESPONSE CHECKER FOR STEP
11 020064 103412 B8CS UDAISE $GET OUT IF ERROR
12 020066 006337 020356 ASL UDARSD sSHIFT T0 NEXT STEP BIT
13 020072 032737 040000 020356 BIT #SA.S4,UDARSD sCHECK IF NOW AT STEP 4
14 020100 001003 BNE UDAISX 1GET OUY IF SO
15 020102 012364 000002 MOV (R3).,2(R4) 1WRITE DATA TO UDASA REGISTER
lg 020106 000762 BR UDAISL 1STAY IN LOOP

1
16 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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U-X: RVY- BV R N7 LVY

020116
020120
020122
020124
020126
20130

020132
020136
020142

020144
020130
020132
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
sDATA TO BE SENT AND RECEIVED BY UDA INITIALIZATION
UDAIDT: .WORD UDAIR1 1FIRST WORD RESPONSE CHECK ROUYINE
UDAID1: .WORO O tFIRST WORD TO SEND TO UDASA
.HWORD UDAIRZ 1SECOND WORD RESPONSE CHECK ROUTINE
UDAID2: .WORO 0O 1SECOND WORD TO SEND TO UDASA
.WORD UDAIR3 1 THIRD WORD RESPONSE CHECKX ROUTINE
UDAID3: .WORD SA.TST 1 THIRD VORD TO SEND TO UDASA
;RESPONSE CHECK FOR FIRST WORD FROM UDASA
;CHECK FOR PROPER CONTROLLER TYPE
UDAIR1: MOV #SA,S1+SA.DI,.R1 1SET STEP ONE BI7
BIC #<SA.QB+SA.MP+SA . SM> ,R2 1MASK OFF UNWANTED BITS
BR UDAIRC 1NOW 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 R1 1GET HIGH 8 BITS
B8IC #177400,.R1
BIS #SA.S2.R1 1SET STEP 2 BIT
BR UDAIRC tNOW COMPARE
sRESPONSE CHECX FOR THIRD WORD FROM UDASA
;CHECK FOR ECHO OF MESSAGE AND COMMAND RING LENGTHS
UDAIR3: MOV UDAID1,R1 sGET WORD SENT TO UDASA
8IC #177400,.R1 1 JUST LOW 8 BITS
BIS #SA.S3,R1 sSET STEP 3 B8IT
;COMPARE EXPECTED DATA IN R1i WITH ACTUAL DATA IN R2
UDAIRC: CMP R1,R2 sCOMPARE THE DATA
BEQ UDAIRX $EXIT IF COMPARED CORRECTLY
ERROF 25, .ERRO25 s REPORT ERROR
TRAP CSERDF
.WORD 25
.WORD O
.MORD  ERRO2S5
SEC

UDAIRX: RETURN
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bl RET RV YV L 0Y o

010146
052737
012700
010501
062701
004737

012601
033764
001024

104422
005737
001770
023765
101005
001353
023765
103757
016402

104455
000026
000000
012210

37 000407

100000
000012

000036
017352
020356
003206
003220

003215

020356

000002

000036

1 UDARSP

:

;WAIT FOR UDA TO RESPOND WITH DATA IN UDASA REGISTER.

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

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

i

: INPUTS :

: UDASRD - MASK OF STEP BIT T0O LOO¥ FOR
i RS - ADORESS OF CONTROLLER TABLL

: R4 - ADDRESS OF UDAIP REGISTER

tOUTPUTS::

3 ERROR MESSAGE IF VIME OUT ON RESPONSE OR ERROR BIT SETS
i R2 - DATA FROM UDASA REGISTER

; CARRY SET IF ERROR BIT SETS OR TIME OUT

UDARSP: PUSH R1
m Rl.'(?)
BIS #SA.ERR,UDARSD 1SET ERROR BIT IN MASK WORD
MOV #10.,RO 1SET UP FOR 10 SECOND TIMEQUT
MOV R5,R1 ;POINT TO COUNTER IN CONTROLLER TABLE
ADD #C.T0,R1
CALL SETTO
POP R1
MOV (SP).,R1
UDARS1: 81T UDARSD,2(R4) ;LOOK AT ERROR AND STEP BI17
BNE UDARS?Z ;BRANCH IF EITHER SET
BREAX
TRAP C4BRX
ST KW.CSR :SEE IF CLOCK ON SYSTEM
BEQ UDARS1
% l{l“.ELOZ.C.TU'I(RS) ;CHECK IF TIME OUT OCCURRED
BNE UDARS]
CrP KW .EL,.C.TO(RS)
BLO UDARS1
14: MOV 2(R4),R2 tGET REGISTER CONTENTS
ERRDF 22, .ERRO22 ;REFORT TIME OUT ERROR
TRAP CS$ERDF
.MORD 22
MORD O
.WORD ERROZ2?

BR UDARSE

SEQ 0124
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' GLOBAL SUBROUTINES SECTION

1
2
3
4
5

Y RNY

10

12
13
14
15
16

020330
020334
020336
020326
020 540
020342
1120344
020346
020350

120352
120354

070356

016402 000002
100006

104455
000025
000000
012146
000261
000207

000241
020207

000000

110

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

B8PL UDARSX
ERROF 21, ,ERRO21

UDARSE : SEC
RETURN

tNORMAL EXIT

UDARSX: CLC
RETURN

;LOCATION FOR STEP BIT MASK
UDARSD: .WORD O

1GET REGISTER CONTENTS
1EXIT IF ERROR NOT SET
tREPORT ERROR INFO

TRAP CHERDF
.WORD 21
.WORD O
.WORD  ERRO21

1CLEAR CARRY AS NO ERROR INDITATION

1LOAD BY CALLING ROUTINE

SEQ 0125
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GLOBAL SUBROUTINES SECTION

OERNP VBN

062737
005537
012777

000002

000001 003216
003220
000105 162606

J10

sKWill
:CLOCK INTERRUPT SFRVICE ROU™ INE
BGNSRV KuW1ll

R s

MOV #KWOUT. ,8XW.CSR
ENDSRV

KW1lI::
;COUNT THE INTERRUPT

tRESTART THE CLOCK

L10033:
RTI

SEQ 0126
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VRPN UN -

16
17
18
19
20
21
22

23
24

25
27

28

3

o
P

33

020402
020406
020410
020410
020412
020414

020534
020540
020540
020542
020546
020550
020552
020552

065737
001462

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€ 50

1 RNTIME
tPRINT RUNTIME
H
: INPUTS ;
H KW.EL - CONTAINS ELAPSED TIME
: KW.HZ - HERTZ OF CLOCK
1OUTPUTS ;
H IF CLOCK ON SYSTEM:
H * RUNTIME MM:MM:SS " PRINTED
3 IF NO CLOCK: ONE SPACE IS PRINTED
RANTIME: TST XW.CSR sCHECK IF A CLOCK PRESENT
BEGQ RNTIMX ;BRANCH IF NOT
PUSH <RO,R3,R4,.RS>
MOV RO, -(SP)
MOV R3, -(SP)
MOV R4, -(SP)
mv Rso'(sp)
MOV KMW.EL,.R3 ;GET ELAPSED TIME
MOV KW.EL+2,.R4
MOV Ku.MZ,RO sGET SPEED OF CLOCK
CALL DIVIDE ;COMPUTE SECONDS OF ELAPSED TIME
MOV #60. ,RO ;NOW DIVIDE B8Y 60
CALL DIVIDE : TO COMPUTE MINUTES
PUSH RS 1 SAVE REMAINDER AS SECONDS
MOV RS, -(SP)
CALL DIVIDE ;DIVIDE BY 60 AGAIN
PNT RNTIM,.R3 ;PRINT HOURS
MOV R3S, -(SP)
JSR R1,LPNT
LHORD RNTIM
.HORD PNT.CT
% Rf;).ﬂ. 1 IF MINUTES 9 OR LESS
1
PRINT #'0 +PRINT AR LEADING ZERO
MOVB ¢'0,RO
CALL CPNT
1¢: PNT RNTIML.RS +NOW PRINT MINUTES
MOV RS, -(SP)
JSR R1,LPNT
.WORD RNTIM1
.WORD PNT.CT
POP RS ;{GET SECONDS
MOV (SP)+,RS
CMP RS,#9. {1IF 9 OR LESS
BGT 2%
PRINT #'0 ;PRINT A LEADING ZERO
MOVB #'0.RO
CALL CPNT
2s: PNT RNTIM2,RS 1NOW PRINT SECONDS
JSR R1,LPNT
.WORD RNTIMZ2
WORD PNT.CT

POP <R5,R4,R3,R0>

tHOURS 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$GMAN
020376 000406 BR 100004
020600 003270 .MORD  DATEIL
020602 000152 .MORD T*CODE
020604 003544 .MORD DATEQ
020606 177777 MORD -1
020610 000001 LMORD  TesLOLIM
020612 000013 LMORD TeMILIM
020614 100004 :
2 020614 012705 003270 MOV #DATEI.RS :GET POINTER TO ANSMER
5 020620 121527 000060 CrP8 (RS).¢'0
4 020624 103443 BLO DERR
S 020626 122527 000071 DAY : CP8 (RS5).,#'9
6 020632 101049 BMI DERR
7 020634 121527 000055 CPB (RS),# -
8 020640 001406 8EQ DAS1
9 020642 121527 000060 C8 (RS),#'0
10 020646 103432 8L.0 DERR
11 020650 122527 000071 C P8 (RS).,#'9
12 020654 101027 841 DEl
13 020656 122527 000055 DAS1: CMPB (RS).,.#' -
14 020662 001024 BNE DERR
15 020664 012704 000014 MOV #12..R4 ;1GET NUMBER OF MONTH
16 020670 012703 003345 MOV OMONTHS,.R3 ;GET POINTER TO MONTH NAMES
17 020674 005000 MONL: CLR RO
18 020676 121523 CP8 (RS),(R3).
19 020700 001401 BEQ MON2
20 020702 005200 INC RO
21 020704 126523 000001 MON2: CrMPB 1(RS),(R3).
22 020710 001401 8EQ MON3
23 020712 005200 INC RO
24 020714 126523 000002 MON3: CMP8 2(RS3),.(R3)-
25 020720 001401 BEQ MON4
26 020722 005200 INC RO
27 020724 005700 MONS : TST RO
28 020726 001407 BEQ MONS
29 020730 005304 DEC R4
30 020732 001360 BNE MON1
31 020734 DERR PNTF DATEX
020734 004137 016412 JSR R1,LPNTF
020740 011671 .WORD DATEX
020742 000000 .WORD PNT_CTY
32 020744 000713 BR DATE
33 020746 V12701 003304 MONS : MOV #OATEO,R1 1GET POINTER TO DATE FOR FORMATTER
34 020752 010403 MOV R4 ,R3 1GET COPY OF MONTH NUMBER
35 020754 020327 000012 CMP R3,#10. i+ IF 10 OR GREATER
36 020760 103404 8L0 MONG
37 020762 112721 000061 MOVB #'1,(R1)s ;PUT A "1" IN OUTPUT
38 020766 162703 000012 SUB #10..R3
39 020772 062703 000060 MONG : ADD #'0,R3 1CONVERT MONTH NUMBER Y0 ASCIX
40 020776 110321 MOVB R3,(R1)- 1PUT A NUMBER IN QUTPUT
41 021000 112721 000055 MOVB @' -,(R1)s PUT A “-" IN QUTPUT
42 021004 062704 003410 ADD #DAYS-1,R4 ;GET POINTER TO DAYS IN MONTH
43 ;INDEXED BY NUMBER OF MONTH
44 021010 012703 003270 MOV #DATEI,R3  ;GET POINTER TO DATE INPUT
45 021014 005000 CLR RO
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SEQG 0130

46 021016 121327 000055 DAY1: CMPB (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

S1 021032 006300 ASL RO

S2 021034 006300 ASL RO

S3 021036 060200 ADD R2,RO

S4 021040 112302 MOV8 (R3).,R2

SS 021062 162702 000060 SUB #'0,R

56 021046 060200 ADD R2,RO

57 021050 000762 8R DAYl

58 021032 120014 DAY2: CMPB RO,(R4)

59 021054 101327 B8MI DERR

60 021056 005700 YST RO ;SEE IF DATE IS ZERO
61 021060 001725 BEQ DERR 1ERROR IF SO
62 021062 062705 000003 ADD #3.RS

63 021066 121527 000055 CP8 (RS).#'- ;CHECK FOR "-" BETWEEN DAY
64 021072 001320 BNE DERR i AND YEAR IN OUTPUT
65 021074 1112521 MOVB (R3)+,(R1)+ PUT “-* IN QUTPUT
66 021076 010504 MOV RS.R4 ;GET COPY OF INPUT STRING POINTER
67 021100 003500C CLR RO

68 021102 005002 CLR R

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

70 021110 103416 BLO YER2

7V 021112 121427 000071 CP8 (R4).#'9

72 021116 101013 BHI YER2

73 021120 006300 ASL RO

74 021122 010003 MOV RO,.R3

75 021124 006300 ASL RO

76 021126 006300 ASL RO

77 021130 (60300 ADD R3,RO

78 021132 112403 MOVE (R4)..R3

79 021134 162703 000060 SUB #'0,R3

80 021140 060300 ADD R3 RO

81 021142 005202 INC R2

82 021144 000757 BR YER1

83 021146 105714 YER2: TSTB (R4)

84 021150 001271 BNE DERR

85 0211352 020227 000002 CHP R2,.82

86 021136 001407 B8EQ YERS

87 021160 020227 000004 CHP R2,. 04

88 021164 001263 BNE DERR

89 021166 020027 003554 CHP RO, #1900.

90 021172 103660 BLO DERR

91 021174 000413 BR 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 #YERR20,R2

9 021214 105712 YER4: TSTB (R2)

97 021216 001402 BEQ YERS

98 021220 112221 MOVB (R2)+,(R1)«

99 021222 000774 BR YER4

100 021224 1123521 YERS: ™MOVB (R5)+.(R1).

101 021226 001376 BNE YERS

102 021230 000207 RETURN




Bll

CZUDKO UDASOA/XDASO-Q FORMATTER MACRO VOS.01b Mondey 01 Oct 84 10:07 Pege 114 2
GLOBAL SUBROUTINES SECTION

103
104 021232 000000 BRSAV: .WORD O 1DEFALT BR LEVEL AMD VECTOR

S€EQ 0131

105
106 021234 ENDMOOD
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PROTECTION TABLE

1 .SBYTL PROTECTION TABLE

l

3 021234 BGNMOD

4

5 L)

6 ; THIS TABLE IS USED BY THE RUNTIME SERVICES

M ; 70 PROTECY THE LOAD MEDIA.

8 :-

9

10 021234 BGNPROT

021234 LSPROT: :

11

12 021234 177777 -1 sOFFSET INTO P-TABLE FOR CSR ADORESS

13 0212%¢ 177777 -1 tOFFSET INTO P-TABLE FOR MASSBUS ADORESS

14 021240 177777 -1 1OFFSET INYO P-TABLE FOR DRIVE MUIMBER

021242 ENDPROT

Pt gt oo
~ONA
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PROTFCTION TABLE

OB 2O NEWN -

33

35
36
37
38
39
40
41
42
43
44
45

46
a7

48
49

S0
51
S2
53

021242
021242

021242
021242
021246

021250
021230
021252
021260
021262
021262

012700 000040

104447

103004
012737
000432

000010 003204

.SBTTL

*
»>

W B B Gt B W VO G W We G0 B B B e B G O DI B SO Ve B4 VO Do Ve B2 W B¢ S Sb Ge B B BB B S S @

4
[}

1s:

INITIALIZE SECTION

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

ARE SUPERVISOR EVENT FLAGS THAT ARE USED TO LET THE

DIAGNOSTIC MNOW 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:

START COMMAND €F .STARY
RESTART COMMAND EF .RESTART
CONTINUE COMMAND €F . CONTINUE
POMERDOWN/POMERUP EF .PWR

NEW PASS EF .NEW

If HERE FROM START COMMAND THEN
SEY ISTRTY BIT & CLEAR OTHER BITS IN FLAG

IF HERE PROM RESTART COMMAND THEN
SET IREST BIT IN IFLAGS

IF HERE FROM START OR RESTART COMMAND THEN
RESET ALL UNITS
ESTABLISHM FREE MEMORY
CLEAR TNUM
INITIALIZE CLOCK
BUILD CONTROLLER © DRIVCS TABLES IN MEMORY
EXIT INIT SECTION

IF HERE FROM CONTINUE COMIAND THEN
SET ICONT BITV IN JFLAGS
EXIT INIT SECTION

IF HERE FROM POMER FAIL RESTART THEN
EXIT INIT SECTION

IF HERE FROM NEW PASS OR SUB-PASS THEN
LOOK FOR ANY ADDED OR DROPPED UNITS
EXIT INIT SECTION

BGNINIT
LSINIT::
{HERE FROM START COMMAND?
READEF #EF .STA
MOV
TRAP
1BRANCH TO 1¢ IF NOT, ELSE
BNCOMPLETE 14 BCC
MOV S#ISTRT,IFLAGS 1SET STARY BIT IN FLAG,
B8R INITY

{HERE FROM RESTART COMMAND?
READEF #EF .RES

SEQ 0133

GEF .STA RO
CS$REFG

14




- INITIALIZE SECTION

021262
021266

55 021270
021270
S6 021272
57 021300
58 (21302
59 021302
021302
021306

51 021310
021310

67

69

70
71

73
74
75
76
77
78
79

81
83
85

-

-]
87

89
91

92
93

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
0300357
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

Fi X3

3s:

INITQT:

INITO:

INITL:

1s:

Ll
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SEQ 0134
MOV OEF .RES,RO
TRAP CIREFG
sBRANCH TO 2¢ IF NOT, ELSE
8cc 24
1SET RESTART BIT IN FLAG.
(HERE FROM CONTINUE COMMAND?
MOV o€F .CON,RO
TRAP CSREFG
sBRANCH TO 3¢ IF NOT, ELSE
8CC 3

BNCOMPLETE 2s
81S OIREST, IFLAGS
BR INIT1

READEF #tfF .CON
BNCOMPLE TE 3¢
81C ®ISTRTH, IFLAGS
8IS #ICONT, IFLAGS
B8R INITO

READEF #EF .PWR
BCOMPLETE INITO
DOCLN

JP INITXX

;CLEAR 1S7T TIME THRU FLAG AND
1SET CONTINUE BIT IN FLAG.

tHERE FROM POMER FAIL?
MOV 0EF . PR RO

TRAP CIREFG
1BRANCH TO INITO IF POMER FAIL, ELSE
8cs INITO

1 ABORT PROGRAM ON NEW PASS
TRAP

: EXTT THE INITIALIZE SECTION.

CSOCLN

INITIALIZE XKuWil CLOCK, FREE MEMORY AND IP ADDRESS TABLE
DURING START OR RESTART COMMAND ONLY

MOV 0S0.FMT RO
817 RO, SFPTBL
ONE 1¢

MOV #S0.CNS, RO
8IT RO,SFPTBL
BNE 14

ASL RO

B8IY RO,SFPTBL
BEQ INITQY

MOV RO, MODE
KWOUT . =105

CLR KW EL

CLR KW.EL+2
CLoCK  L,RO
BCOMPLETE r4)
cLock P,RO

GET BITS FOR REFORMAT MODE FLAG
CHECX IF REFORMAT

IF SO, CONTINUJE

GET BIY FOR RECONSTRUCT FLAG
CHECK IF RECONSTRUCT MODE

IF SO, CONTINUE

GET BIT FOR RESTORE MODE

CHECK IF RESTORE MODE

IF NONE OF ABOVE, ABORY TEST
SAVE MODE FLAGS

1 DATA TO START CLOCK
1CLEAR ELAPSED TIME
+SEE IF L-CLOCK PRESENT

o We wn S W Yw B S S B

MOV ®'L,RO

TRAP C4CLCK

8CS 24
1SEE IF P-CLOCK PRESENT

MOV ¢'P,RO

TRAP CsCLCX
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INITIALIZE SECTION
9% 021434 BCOMPLETE b
o21434 103407 8CS 24
97 021436 005037 003206 CLR KW.CSR ;IF NEITHER, CLEAR CSR STORAGE WORD
98 021442 PNTF NOCL OCK
021442 004137 016412 JSR Ri,LPNTF
021446 004110 .WORD NOCL OCx
021450 000000 LMORD PNT.CTY
99 021452 000426 BR 3
100
101 021454 012037 003206 2%: MOV (RO)+ . KW.CSR 1STORE DATA RETURNED
102 021460 012037 003210 MOV (RO)+ ,KW.BRL
103 021464 012037 003212 MOV (RO). K. VEC
104 021470 012037 003214 MOV (RO)+ KW .H2
105 sSETUP XKW1l VECTOR ADORESS
106 021474 SETVEC KW.VEC,#W11I,8PRIO7
021474 012746 000340 MOV #PRIO07, -(SP)
021500 012746 020360 MOV MM11I, -(SP)
021504 013746 003212 MOV KW.VEC, -(SP)
021510 012746 000003 MOV 03, -(SP)
021514 104437 TRAP CoSVEC
021516 062706 000010 ADD #10,5P
107 021522 012777 000105 161456 MOV OXWOUT . , 8K .CSR ;START THE CLOCK
108 021530 004737 012750 3s: CALL RESET sRESET ALL CONTROLLERS
109 021534 MEMORY FFREE tRESET STARY OF FREE MEMORY
021534 104431 TRAP g1, 3,
021536 010037 002140 MOV RO,.FFREE
Hg 021542 017737 160372 002142 MoV @FFREE ,FSIZE (RESET SIZE OF FREE MEMORY
112 :
ﬁz 3 ALLOCATE DRIVE TABLES TO MEMORY
H
115
116 021550 013737 002140 003202 INIT2: MOV FFREE ,DTABS 1STORE START OF DRIVE TABLES AND
117 021556 005077 161420 CLR SDTABS 1MARK ZERO END.
118 021562 013700 002012 MOV LSUNIT.RO sGET NUMBER OF LOGICAL UNITS TO RUN,
119 021566 012701 000001 MOV #1.R1 tGET INTYIAL SIZE OF DRIVE TABLE AND
120 021572 062701 000015 1s: ADD #<D.SIZE>»/2,R1 s ACCUMLATE DRIVE TABLE SIZE.
121 021576 005300 DEC 0 1SEE IF ANY MORE LOGICAL UNITS,
122 021600 001374 BNE 14 1ORANCH IF NOT, ELSE
123 021602 004737 012706 CALL ALOCM 1ALLOCATE ALL DRIVE TABLES TO MEMORY.
124 : R1 POINTS TO 157 WORD IN DRIVE TABLE
12
;
ig; 1 INITIALIZE CONTROLLER TABLE STORAGE WITH A WORD OF ZERQS
129
130 021606 013737 0023140 002150 INIT3: MOV FFREE,CTABS : STORE START OF CONTROLLER TABLES AND
131 021614 005077 160330 CLR SCTABS 1 MARK ZEROS END.
132 021620 005037 002152 CLR CTRLRS :+ CLEAR CONTROLLER COUNT
133 021624 012701 003434 MOV #IPADRS ,R1 : R1 -> IP ADDRESS
134 021630 012702 000010 MOV 8. ,R2 1 GET MAXIMUM # OF CONTROLLERS
135 021634 005021 14: CLR {R1). i CLEAR ENTRY
136 021636 005302 DEC R2 1 DONE?
ig 021640 001375 BNE 14 i IF NOT, BRANCH
139 H

140 : BUILD CONTROLLER TABLES




GLI

CZUDKO UDASOA/KDASO-Q FORMATTER MACRO VOS.01b Mondey O1-Oct-84 10:07 Pege 116 3 €@ 0136
INITIALIZE SECTION

145 H

14

143 021642 005005 INIT4: CLR RS ;CLEAR CUSTOMER DATA FLAG

144 021644 005002 CLR R2 1START WITH LOGICAL UNIT O

145 021646 O0'2:37 005160 021232 MOV #5160,BRSAY : SAVE DEFAULYT FOR BR LEVEL & VECTOR

146 0216~ 1s: GPHARD R2,RO : GET POINTER TO 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 1 GET ADDRESS OF 1ST CONTROLLER TABLE

149 021666 005713 2: ST (RS} 1 CHMECX IF ANY MORE TABLES

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

151 021672 021013 P (RO),(R3) ; CHECK IF SAME CSR ADORESS.

152 021674 ASSUME C.UADR EQ O

153 021674 ASSUME HO.UBA EQ O

{g; 021674 001444 BEQ 114 ; BRANCH IF SO

156

157 021676 062703 000052 S$: ADD #C.SIZE,RS ;POINT TO BEGINNING OF NEXT CONTROLLER

{gg 021702 000771 BR 24 s TABLE IN MEMORY.

160 :

161 ; BUILD NEW CONTROLLER TABLE

i *

164 021704 012704 003434 64: MOV #IPADRS R4 1GET BEGINNING OF IP ADORESS TABLE

165 021710 020427 003444 7%: o R4, #IPADRS +8. {SEE IF END OF IP ADDRESS TABLE,

166 021714 101004 BMI 9 {BRANCH IF SO, ELSE

167 021716 005724 ST (R&). ;UID ME FIND AN OPEN ENTRY ?

168 021720 001401 BEQ 1) ;BRANCH IF SO, ELSE

{93 021722 000772 BR 7 1LOOK AGAIN.

171 021724 011044 8¢: MOV (RO), -(R4) +TAKE CSR ADDRESS FROM P-TABLE

172 tAND STORE IT IN THE IP ADDRESS TABLE.

173 021726 012701 000025 9s: MOV 0<C.SIZE>/2,R1 {GET @ OF ENTRIES IN CONTROLLER TABLE

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

175 1 RO => 1ST WORD P-TABLE

176 s RL => 1ST WORD IN CONTROLLER TABLE

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

178 021740 010221 MOV R2,.(R1)+ : UNIT NUMBER IN TME CONTROLLER TABLE.

179 021742 013704 021232 MOV BRSAV R4 : GET DEFAMAT VECTOR & BR LEVEL

180 021746 162704 000004 SUB 4, R4 ; GET NEXT VECTOR

181 021752 010437 021232 MOV R& ,BRSAV 1 SAVE NEXT VECTOR

182 021756 010421 MOV R4, (R1)s ;STORE IT IN THE CONTROLLER TABLE.

183 021760 012721 004037 MOV #4037,(R1)+ ;THE "JSR RO’ INSTRUCION AND

184 021764 012721 017342 MOV SUDASRV, (R1)+ 1 THE ADDRESS 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 104 CLR (R1)s {CLEAR REST OF TABLE AND

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

189 022000 002375 8GE 104 ;LOOP TIL ALL CLEARED

}32 022002 005237 002152 INC CTRLRS (KEEP TRACK OF CONTROLLER COUNT

192 3

193 : BUILD DRIVE TABLES

194
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INITIALIZE SECTION
19%
196 022006 013701 003202 114: MOV OTABS,R1 1GET ADDRESS OF CURRENT ODRIVE TABLE
197 022012 062703 000016 ADD #C .DRO,R3 1 INDEX TO 1ST DRIVE IN TABLE
198 022016 012704 000010 MOV #8. ,.RA 1 GEY & OF ORIVES PER CONTROLLER
199 C22022 005713 124 TST (RS) 1ANY ENTRY T0 DRIVE TABLE,
200 022024 001411 8EQ 144 tORANCH IF NOT, ELSE
201 022026 026033 000002 cH HO.LDR(RO),8(R3 )+ 1COMPARE DRIVE NUMBER IN DRIVE TABLE,
202 022032 001002 BNE 13¢ ;ORANCH IF DIFFERMENT, ELSE
%5 022034 000137 022140 JHP MLORER 1FOUND TWO P-TABLES WITH SAME DRIVE.
205 022040 005304 13¢: DEC R4 1 COUNT DRIVES
206 022042 001367 BNE 124 1 IF FOUR DRIVE TABLES ALREADY EX]IST,
228; 022044 000137 022156 JP TOOMER i THEN REPORT ERROR
209 022050 010113 144 MOV R1,(R3) 1STORE ADOURESS OF DRIVE TABLE IN
210 sCONTROLLER TABLE.
211 022052 016021 000002 MOV MO.LDR(RO),(R? ). tSTORE DRIVE NAMBER AND
gg 022056 010221 MOV R2,(R1). sLOGICAL UNIT MUPMBER IN DRIVE TABLE.
214 022060 062737 000032 003202 ADD #0.SIZE ,OTABS tNEXT DRIVE TABLE ADDRESS AND
215 022066 005077 161110 CLR SDTABS tHARK ZERO END.
216 022072 005202 164: INC R2 ; INCREMENT LOGICAL UNIT MUMBER
217 022074 020237 002012 cP R2,LSUNIT sCHECK IF GOY ALL TABLES
218 022100 002665 BLY ¢ sIF NOT, GO BACK FOR NEXT, ELSE
219 022102 012701 000001 MOV o1,R1 sGET 1 WORD TO TERMINATE ALL CONTROLLER
ggtl) 022106 004737 012706 CALL ALOCH s TABLES AND ALLOCATE IT 70 MEMORY.
222 H
ggz 5 SAVE CURRENT PARAMETERS TO FREE MEMORY SO EACH TEST CAN USE ALL OF IT
3
225
226 022112 013737 002140 002144 INIT6: MOV FFREE ,FMEMN ;SAVE START ADDRESS
gg; 022120 013737 002142 002146 MoV FSIZE ,FMEMS 1SAVE SIZE
229 3
230 ) EXIT INITIALIZE SECTION
233 022126 INITXX: SETPRI #PRIOO 1SET RUNNING PRIORITY TO ZERO
022126 012700 000000 MOV #PRI00,.RO
234 022132 104441 TRAP CSPRI
23S 022134 EXITY INIT
022134 104432 TRAP CSEXIT
236 022136 000036 .MORD L10035-.
237 ;TWO P-TABLES FOR SAME DRIVE
238 022140 013705 003242 MLORER: MOV TEMP,RS $GET CONTROLLER ADDRESS
239 022144 ERRSF 2, ,ERROO2
022144 104454 TRAP CSERSF
022146 000002 MWORD 2
022150 000000 .WORD O
022152 012010 .HWORD ERROOZ
240 022154 DOCLN
022154 104444 TRAP CSOCLN
241

242 ;MORE THAN EIGHT DRIVES SELECTED ON ONE CONTROLLER
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INITIALIZE SECTION

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,RS
ERRSF 3, ,ERROO3

DOCLN

ENDINIT

tGET CONTROLLER ADDRESS

L10035:

TRAP

358

TRAP

TRAP

CHERSF
3

0
ERROO3
C$OCLN

CSINIT

SEQ 0138
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AUTODROP SECTION
1 .SBTTL AUTODROP SECTION
2
3 ;00
4 : THIS CODE IS EXECUTED IMMEDIATELY AFTER THE INITIALIZE CODE IF
5 ; THE "ADR" FLAG WAS SET. THE UNIT(S) UNDER TEST ARE CHECKED 1O
6 : SEE IF THEY WILL RESPOND. THOSE THAT DON'T ARE IMMEDIATELY
7 ; DROPPED FROM TESTING.
S
10 022176 BGNAUTO
022176 L$AUTO: ;
11
12 022176 ENDAUTO
022176 L10036:
TRAP CsAUTO

022176 104461
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CLEANUP CODING SECTION
1 .SBTTL CLEANUP CODING SECTION
2
X jee
a : TME CLEANUP COOING SECTION CONTAINS THE CODING THAT 1S PERFORMED
s : AFTER THE MARDMARE TESTS HAVE BEEN PERFORMED.
6 i
7
8 022200 BGNCLN
° 022200 LSCLEAN: :
10 022200 004737 013206 CALL CLOSEF ;CLOSE DATA FILE
11 022204 SETVEC &4,8NXMI,#PRIO7
022208 012746 000340 MOV #PRIO7, -(SP)
022210 012746 017332 MOV #NXM], -(SP)
022214 012746 000004 MoV ™, -(SP)
022220 012746 000003 MOV 3,-(SP)
022224 104437 TRAP C$SVEC
022226 062706 000010 ADO #10,5P
12 022232 012703 000010 MOV 8. ,.R3 + RS = COUNTER OF ENTRIES
13 022236 012704 003434 MoV ®IPADRS ,R4 ; R4 -> IP ADDRESS
14 022242 005714 1%: TST (R4) 1 IS THERE AN ENTRY?
15 022284 001403 BEQ et i IF NOT, DONE
16 022246 005034 CLR (R4). i INIT UDA
17 022250 005303 DEC R3 1 MAKE SURE WE DO NOT EXTEND OVER AREA
18 022252 001373 BNE 14 i IF NOT DONE, BRANCH
19 022254 as: CLRVEC &4
022254 012700 000004 MOV 4., RO
20 022260 104436 TRAP C$CVEC
21 022262 ENOCLN
022262 L10037:
22 022262 104412 TRAP C$CLEAN

23 022264 ENDMOD
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TeST 1: DUP 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

016432

003242

003242
003304
020574
000003 003200 T1MODE:

TI1QUIT:

000010 003200 T1GO:

002v12 000001

T1RST:

TEST 1: DUP PROGRAM DRIVER

BGNMOD
BGNTST
PNTX WNSTRT

MANUAL
BNCOMPLETE T1MOOE
CLR TEMP

GMANIL WNQUES,TEMP,1,YES

TST TEMP
B8EQ T1QUIT
TST DATEO
BNE TiMODE
CALL DATE

BIT #S0.FMT, HODE
BNE T1FMT

MANUAL

BCOMPLETE T1GO

ERRSF 10, ,ERRO10

EXIT TST

B8IT #S0.STR,MODE
BEQ T1CNS

CMP LSUNIT,#
BEQ TIRST

ERRSF 9, ,ERR009

EXIT TST

PNTF FILNAM

1PRINT WARNING MESSAGE

T1::

1 SEE IF MANUAL INTERVENTION ALLOWED
t IF NOT, JST RUN THE PROGRAM

1CL EAR WORD FOR ANSWER

1ASK IF STILL WANT TO RUN

;:LOOK AT ANSHER
s IF NO, QUIT NOM

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

100006 :

SEQ 014}
JSR R1,LPNTY
LHORD wm> 1RTY
.WMORD PNT.CT
TRAP C$MAN]T
8CC T1M00E
TRAP CGMAN
B8R 100004
.WORD TEMP
LHORD  T$CODE
LMORD  WNQUES
LMORD 1
TRAP C$MANI
8CS T1G0
TRAP CSERSF
. WORD 10
.MORD O
.WORD ERRO10
TRAP CS$EXIT
.WORD L10040-.
TRAP CSERSF
MORD 9
.WORD O
.WORD ERROO9
TRAP CSEXIT
. WORD L10040 .
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TEST 1: DUP PROGRAM DRIVER

31

33

3
37
39
41

42
43

4t 4v3 3 Bt -1t 3

022424
022430
022432
022434
022434
022436
022440
022442
022444
022446
0224350

004137
011710
000000

104443
000406
003230
000142
003574
1777717
000001
000012

012700
104434
012737
C00513
013705
010504
062704
012703
011402
001476

011246
011546
016246
004137
004261
000006

104443
000406
003242
000142
003626
1777717
000001
000024

012701
003000
105711
001410
005200
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:

T1SER2:

T1SERS:

T1SER4 :

T1SERS:

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

OPEN #FNAME

BR T1FMT

MOV CTABS.RS
M0V R5,R4

ADD #C.DRO R4
MOV #8..R3
MOV (R4).R2
BEQ T1SERN

iGET FILE NAME

100014 :

tMARK FLAG AS FILE OPEN

;GET DRIVE TABLE POINTER

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

ASSUME
ASSUME

UADR EQ O
WAVEOO

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

MOV #TEMP .R1
CLR RO

75718 (F'1)

BEQ T1SERS

INC RO

CMP8 (R1),#'0
8LO TiSER?
CP8 (R1).,#'9
B8LOS T1SER4

BR T1SER?

CMP RO, #20.
BLO T1SERS
MOV #TEMP,R1
MOV #HIGHEST ,RO

SEQ Ol42
JSR R1,LPNTF
WORD F ILNAM
WORD PWNTY.CT
TRAP CSGMAN
B8R 10001 ¢
.WORD  FNAME
.WORD  T4CODE
.WORD  FILNAQ
MORD -1
MORD  TSLOLIM

LHORD  THWILIM

MOV OF NAME RO
TRAP C4OPEN

TRAP CSGMAN
B8R 100024
WORD TEMP
.WORD  T$CODE
LWORD  SERNQ
.WORD -1
WORD  TSLOLIM
WORD  TSHILIM

10002¢:
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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
78
79

81

83

022706
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
005303
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:

T1SER7:

T1SERS:
T1SER9:

T1SERN:

TIFMT:

64:

1ST8 (RO)

BEQ T1SERS

CrP8 (Ri)e.(RO).
BEQ T1SERG

BLO T1SERS

N1l

PRINTF #SERNX, #HIGHEST

BR T1SER3

ADD #0.SERN,R2
MOV #TEMP R
MOVB (R1)+,(R2).
BNE T1SER9

DEC R3

BEQ T1SERN

TST (R4).

BR T1SER2

ADD #C.SIZE.RS
TST (RS)

BNE T1SER1

MOV CTABS,TSTTAB
MOV CTRLRS,R1
CALL RUNDM

BEG 6%

CALL RESPOM
EXIT TST

ENDTST

ENDMOOD

SEQ 0143

MOV MHIGHEST, -
mv &m.'(
MOV 02, -(s5P

¢
¢

MOV SP,RO
TRAP C$PNTF
ADO 6 .5P

;PUT ANSWER INTO DRIVE TABLE

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

TRAP CS$EXIY
LWORD  L10040 .

110040:
TRAP CSETST




022752

AT NN

o

10

11

12

13

14 022752
022752
022754

15

16

17

18 022754

19

20 022754

21 022754

22 022754

000011

Ble

SEQ Olaa
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HARDWARE PARAME TER CODING SECTION

.SBTTL MARDUARE PARAMETER CODING SECTION
BGNMOD

jeoe

1 THE HARDMARE PARAMETER CODING SECTION CONTAINS MACROS

1 THAT ARE USED 8Y THE SUPERVISOR TO BUILD P-TABLES. THE
+ MACROS ARE NDT EXECUTED AS MACHINE INSTRUCTIONS BUT ARt
s INTERPRETED 8Y THE SUPERVISOR AS DATA STRUCTURES. THE
1 MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS
3 WITH THE OPERATOR.

BGNHRO
.MORD L1004} -L $HARD /2

LSMARD: :

tFORMAT OF MARODMARE P-TABLE IS AS FOLLOWS:
TABLE iSTART A TEBLE OEFINITION

ITEM HO.UBA 4 1 UNIBUS ADORESS
ITEM HO.LOR 2 + DRIVE NUMBER

END




ClLd
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RARDUARE PARME TER COCING SECTION
| 022734 GPAMA  M.UBA.MO.UBA,O, 160000, 177774, YES \8US ADORESS
022754 CO0031 WORD  T4$CODE
022756 022776 ‘WORD  M.UBA
022760 160000 ‘ORD  THLOLIM
022762 177774 ‘WORD  TeMILIM
> 022764 GPRMD M.LOR.MO.LDR.D, 1,0..255..YES ; DRIVE SELFCT NUMBER
022764 001052 'WORD  14CODE
022766 023012 ‘'WORD  W.LODR
022770 117177 MORD -1
022712 000000 ‘WORD  TSLOLIM
022776 000377 'WORD  TOWILIM
3 022776 ENDHRD
.EVEN
, 022776 L10041 :
5 022776 103 123 122 H.UBA: .ASCIZ \CSR ADORESS\
6 023012 104 122 111 WDR: (ASCIZ \ORIVE MME T\
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SOF TWARE PARAMETER CODING SECTION

V-Xe BVY. RV R F7 VT o

023030
023030
023032

023032
023032

023032

000022

000010

DL

SEQ 0146

.SBTTL SOF TWARE PARAMETER CODING SECTION

- Ge @9 9 We G e e
L) *

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 ARt
INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE
MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS
WITH THE OPERATOR.

.MORD L10042 L$SOFT/2
LeSOFT: -

1FORMAT OF SOFTWARE P-TABLE IS AS FOLLOMS:

TABLE

ITEM SO.BIT
SO.FHM1
SO0.FM2

SO.FM

S0.CONS
§0.STR

END

s a~4awn

2

IT0

I
SO.FM1+5S0.FM2

I12

IS

sSTART A TABLE DEFINITION

1 YES/NO ANSUERS
1 REFORMAT MODE
v (AGAIN)

RECONSTRUCT MODE
s+ RESTORE MOOE




EL2
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SOF TWARE PARAMETER CODING SECTION

1 023032

10

11
12
13
14
15
16

18
19

21
22
23
24

27
28

023032
023034

000130
023247
000001

017024

000130
023076
000002

013024

000130
023326
000004

G07024

000130
023371
000010

003024

000003
023512

015
116
015
111
015
101
122
122
104
015

131
122

012
117
012
116
012
107

105
117
012
103
117
105

124
106
101
103
117

125
123

SWEND :

S.NRF :

nun
DO
o33

:

GPRMR. S.FMT,50.8I7,S0.FM1,YES {REFORMAT?

XFERT SWEND
GPRML S.NRF,S0.BIT,S0.FM2,YES 1AGAIN - REFORMAT?

XFERT SWEND
GPRML S.CNS,SO.BIT,SO.CNS,YES  ;RECONSTRUCT

XFERT SWEND
GPRM. S.RST,SO.BIT,SO.STR,YES RESTORE?

XFERT SWEND
OISPLAY S.NOF  ;WARNING

ENDSF T
L10042:
.BYTE 15,12

56 § 533 § B33 § 88 § 888

.EVEN

134CO0E
S.FMTY

SO.Fm1
T4CO0E
T4CODE
S .NRF

SO.FM2
T4CO0E
14CO0DE
S0 . CNS
14C00E
T4CODE
S.RST

S0.STR
T4COOE

T4CO0DE
S.NOF

SEQ 0147

.ASCII\NOT USING EXISTING INFORMATION WILL DESTROY THE FACTORY BAD SECTOR\

.aYTE 15.12

LASCIININFORMATION ON THE DISKS .\

.BYTE 13,12

ASCIINAGAIN - ©

ASCIZ\REFORMAT USING EXISTING BAD SECTOR INFORMATION\
ASCIZ\RECONSTRUCT BAD SECTOR INFCRMATION\
.;ﬁél;gol;w MAVE A FILE ON THE SYSTEM LOAD DEVICE\N
.ASCIZ\ CONTAINING BAD SECTOR INFORMATION\

ASCIZ\YOU CANNOY PROCEED WITHOUT SUCH A FILE .\

LASCIZ\RESTART PROGRAM AND SELECT 10 REFORMAT OR RECONSTRUCT DISK.\

.BYTE O
.EVEN

.OSABL AMA
.PSECT END
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PATCH AREA

.SBTTL PATCH AREA

1
2
3 000000 SPATCM: :
4 000050 .REPT 4C,
) .MORD O
9, .ENDR
8 000120 LASTAD
000120 000134’
000122 000004
000124 LSLAST::

10 000124 ENDMOD

.EVEN
.WORD TIFREE
.WORD T$SIZE

SEQ 0148
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PATCH AREA
‘_1? 000124 BGNSE TUP
3 000124 BGNPTAB
000124 000000
000126 000002
000130
4
5 000130 172150 .MORD 172150
3 000132 000000 .WORD 0.
8 000134 ENDPTAB
° 000134
{g 000134 ENDSETUP
12
13
14
15
16
17
18 000001 .END

Frrors detected: O
sss Agsembler stetistics

Work file reads: 589

Work file writes: 519

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

Elapeed time: 00:07:56.C0
ZUDKAQ , ZUDKAQO/C=SVC34AR . M.B/P: 1, ZUDKAO . DOC , ZUDKAO

1

612

+ UNIBUS ADDRESS
1 LOGICAL DRIVE NUMBER

L10045:

. WORD
. WORD
L10043:

SEQ 0149

0
L10045- .72 1




$PATCH
ADR
ALOCH
ASSEMB
8AS
B8ASL2
BASL 3
BASLN
BASNO
8170
81700
81701
81702
81703
BIT04
8IT05
81706
81707
81708
BIT09
8IT1
8IT10
8IT11
81712
8IT13
BIT14
8IT1S
81712
8173
8IT4
8ITS
8IT6
8IY7
8178
8179
8LDCo
8L0C1
BLOCMD
B80E
BRSAV
Cin
C¢AUTO
C4B8RX
C48SEG
C48S\8
CSCEFG
CeCLCX
CSCLEA
CsCLOS
CsCLP}
CsCveC
C$OCLN
C+00DU
CIDRPT
CsOU
CSEDIT

124 -3¢0
-100
- 164

-140
-120
-13¢
-160
-110
-100
-10
-10
-10
-10
-10
-10
-10
-10
-10
-10
-1090
-10#
-10¢
-100
-100
-100
-100
-100
-100
-100
-100
-100
-10¢
30-10¢
30-10¢
97-22
97-264
61-49
30-10#

S8 8888888888888 8888888%88

4

W

-
1]

%)

ST

EELELELELENAL REX
avnv-r-h-nn-'-r-r-u-PWA\n LIV )

41-15
33-27
33-28
33-29
41-29
41-30
41-32

97-24¢
97-28
64-14

Hle
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Cross reference teble (CREF v05.01)

116-123 116-174 116-220

83-5 83-5 84-5 84-5

84-5
84-5

41-22 122-20

42-12 59-27 62-20 70-28 75-15
41-23 122-22

41-24 122-23

41-26

64-44  95-2 97-15¢

114-104¢ 116-145s 116-179 116-181»

26-8¢

L DU I B T |

FRERRRARFAXRRRX
s3I

L]

117-12
58-12

116-93
118-21
60-12

58-22
55-8

26-34

61-8 100-21 107-12 110-27

116-95
73-19

107-30 118-19
$8-30 116-69 116-240 116-246

89-29

5€Q 0150
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Croess reference teble (CREF Vv05.01)

C $ERDF

CSERHR
CSERRO
CSERSF
CS$ERSO
CSESCA
CS$ESEG
CSESUB
CSETST
CSEXIT
CiGET8
CSGETMW
CSGMAN
CIGPHR
CSGPLO
CSGPRI

-RING
"SIZE
70

OO OOOOOOONON
-
r
4]

26-8¢
107-33
26 -8¢

[ I I N DR DR N S D T T T D R D T N T N ]

1]

1

LEEaEaraeedeeeeeeeoo2202002828022290203222¢8

SEEREEREERRAARRAARFARXXRRURRRAXPRRAXXXXRRRRRY

58-28
109-37

$5-7

$59-23+
64 -509

94-19
64 -65
63-19
53-138
59-32
61-36

61-24 62-%6 63-21

110-36 111-

116-239 116-245 119-21

119-22 119-28 119-82
119-10 119-31 119-44
119-19
53-20 $3.24 $3-28
53-93 53-98 53-102
119-32
119-64
116-53 116-59 116-66
94 -20 107-27 116-106
75-12 116-197 119-3%7
61-10 61-13 61-15
64-62¢ 64-63 64 -69+
64-67 64-72+ 64-73«
98-16+ 98-17
$7-1S¢ 61-9 64-29
62-5 116-157 116-173
64-55 100-14 100-27

64-8 68-22
119-27

53-32 53-36
53-106 53-110
118-11

61-38 61-43
64-70 95-12
97-16 98-1%
116-186 119-74
110-22 110-33

SEQ 0151
70-32 9-3 100-29 101-5 105-36 105-S1 106-12
53-40 53-44 53-48 53-60 53-65 53-77 S3-81
53-114 53-118 53-122
61-47+¢ 62-12¢ 63-6 63-26 64-35¢ 64-39s+ 64-40
95-13¢ 98-21¢ 100-17 101-1+¢ 116-186
105-20 106-3 106-20 107-20
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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 41-13¢ 359-24 59-25 61-12

C.vVEC 41-1684 94-16 107-14

CALR4 80-6 83-5¢

CALRS 80-7 84-5¢
CALR6 80-8 85-4¢
CALR7 80-9 86-4¢
CALRS 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

CLROFL 99-22¢ 99-24

CLRBUF 64-16 64-46 99-16¢

CON.A 78-12¢ 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.QL 78-3¢ 78-7 81-21

CON.QX 78-5 78-8¢

CON.R 79-17# 81-21

CON.R1 79-19 79-234

CON.S 79-29¢ 81-21

CON.SY 79-30¢ 79-32

CPNT 74-18 74-21 76-21 76-23 78-6
113-32 113-35

CPNTX  91-13 91-15 91-17 91-19¢

CR 30-12¢ 74-21 76-21 76-23 79-10

CT.AVL 41-15¢ 59-27

CT.BRL 41-18¢

CT.CMD 41-234 61-15 95-12 98-21

CT.MSG 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.TM2 41-320 64-39 64-63 64-69

CT.UNT 41-14¢

CT.VEC 41-17¢ 94-17 107-13

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

CTRLRS 46-130 116-132+¢ 116-190+ 119-78

D.DORV  42-9¢ 69-36 76-17 119-43

D.SERN 42-13¢ 68-17 119-66

0.SIZE 42-156 116-120 116-214

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

DASL 114-8 114-13¢

119-77

119-41

Jle2

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 table (CREF v05.01)

DATE
DATEI
DATEO
DATEQ
DATEX
DAY
DAY1
DAY2
DAYS
DERR
OF .ACT
OF .LCL
OF .NES
OF .SA

HE

114-1¢
47-2¢
87-49
49-3¢
S2-13¢
114-5¢
114-460
114-47
47-19¢
114-4
40-21¢
40-24¢
40-22¢
40-26¢
28-10¢
34-33¢0
26-8
69-38
40-47¢
40-469
40-449
46-164
40-45¢
40-43+
69-29
69-54
69-26
6%-27
63-21
65-4
69-18
69-19
69-23
69-38¢
69-440
69-55¢
65-9¢
42-12¢
42-11¢
46-30¢
40-33¢
40-36¢
40-34¢
40-32¢
40-37¢
40-35¢

g¥3%eLE

|13

BELEUIRRES
33

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
4 -60

89-39 90-7

94-13 95-3
94-14

69-61¢

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 11%-21 113-23

95-4 95-5 95-6

69-25 69-508¢ 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

124-88

114-90

SFQ 0153




EF .RES

FICLEA
FiOU
FSEND

F $MARD

30-10¢
37-30¢
30-10¢
53-56
S3-140
53-184
53-220
53-260
$3-300
53-34¢
53-36¢
53-42¢
53-464
53-50¢
53-62¢
53-67¢
53-79¢
53-83¢
53-87¢
53-91¢
S3-95¢
53-100¢
33-104¢
33-108¢
33-112¢
53-116¢
53-120¢
53-54

S0-440

3114 1 a

RN SUXRREIZS

8
(7
1
- ]

116-53

116-47
53-59¢

116-239
116-245
$5-7

119-27
119-21
103-51
58-28
111-5
110-36
106-12
105-36
109-37
61-24

107-33

81-9¢
91-12

79-23

91-14
32-4

$3-83
115-
120-3

26-26

55-77
112-9
119-82

123-2

91-16

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

26-8

29-16

53-81
114-106
119-83

123-4

91-18

535-18
53-91
116-45
122-12

26-8

30-3

53-85
115-3
119-83

123-6

L12
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Croes reference table (CREF v05.01)

53-22
53-95
116-235

123-9

26-8

53-16

53-89
116-235
119-84

123-8

53-26

53-100
117-10
123-9

26-8

33-20

53-93
116-249
120-3

53-30

53-104
118-8
124-10

26-8

53-24

53-98
117-12
121-3

53-34

53-108
118-23
125-1

26-8

53-28

53-102
118-21
123-10

53-38

53-112
119-3
125-3

26-8

53-

53-106
118-23
124-10

53-42

53-116
119-5
125-3

26-8

53-36

53-110
119-3
125-1

SEQ 0154
5$3-46 53-50
53-120 102-10
119-22 119-28
125-8 125-10
26-8 26-8
53-40 53-44
$3-114 53-118
119-5 119-5
125-3 125-8




F $Hb
FSINIT
Fs P
. F 4100
F $MSG

F $PROT
F sPUR
FIRPT
F §SEG
FASOF T
F $SRY
FISUB
F4SW
FSTEST
FCTOWF
FCTRUM
FDATA
FFREE
F ILNAM
FILNAG
FILOPN

1

tiigireinvectieeeeciaseesis

§
L

GR522088928029220200228

B2IBRRBRRARRVRAXXPFFAXREEGEEE SR EE AR RRRRXXRRAUURRRRY

3

75-13¢

H.UBA 121-1

28-10
116-45
116-235

26-26

53-14

S53-42

$3-87

53-116
115-10

122-12
102-10

29-10
119-5

73-23

59-36+

S6-16
119-3%0
119-31

60-10
116-226+
116-227+

S6-18

73-20

$6-17¢

123-9

119-31
114-1
114-1
121-1
114-1
119-10
114-1

121-2
119-10
121-1
123-2
114-1
88-18
79-9
88-27
88-31¢
75-16
69-16
121-68
121-56

268-14
116-249
119-22

29-16

53-16

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
123-1
119-31

123-1
123-4
119-10

88-28¢
719-17

70-24

119-28
30-3
53-18
$3-46
53-91
53-120

123-4
103-18

73-21e
116-109+

119-33+

119-3%2
116-227

119-31
119-31

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

123-6
121-1

79-29

70-36

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

53-122

123-6
103-21

73-28+
116-110

119-44
119-44

121-2
123-5

123-5

123-8
121-2

88-13¢

75-11¢

Mle
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Croes reference table (CREF v05.01)

115-3 118-23
53-22 53-24
53-50 53-60
53-95 53-98

123-8 123-10
112-5 112-9
116-116
121-1 121-2
121-1 121-2
123-7
123-7
123-1 123-3
89-15

119-3
53-26
53-62
53-100

116-130 116-226

123-1
123-1

123-5

119-34
53-28
53-65
5$3-102

123-3
123-3

123-7

120-3
53-30
53-67
53-104

123-5
123-5

124-10
33-32
55-77
53-106

123-7
123-7

SEQ 0155
53-34 33-36 53-38
53-79 53-81 53-83
53-108 S53-110 S53-112




CZUDKO UDASOA/KDASO-Q FORMATTER MACRO vO5

Croec reference table (CREF v05.01)

ARAR ARRAAARARAAAA

mptalalataior T 1 T T
= 8P£Eﬁ' - '
8235 5% "ggagd

g
JULEY PEREEREELROLY

333333333333
N
L

¥

&
-~
' L
<

553

RXXXEEE
$

4

222

SELUEAARNARARRRAAARGRRY

o
9
VW

"4
Foos
o
L ]

-

1531133
®

P22

Fgeeey

28

e
®

~§ =~ =~
000
Voo
3!‘!-'

oo

70-22

34-25
-27

[ ] | I T |
8#0-!\»‘ Nmﬂhpmgsass

+

Yoo
HON~N N2

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¢
S3-44¢
33-69¢
53-118¢

125-3¢

125-1¢
123-104
102-144

119-5¢

116-56+
71-14

64-3
o4-18
98-19»

106-23»
64-33»
106-5

63-9

106-21+
97-19
105-21

121-2
121-1

116-249¢
29-16

120-3
53-18¢
S53-464
53-91¢
53-120¢

125-8

125-3
103-18¢
119-22

116-62+
72-14

64-45
99-19

106-24+¢
95-3e

63-14

106-22+
97-25
206-5

121-2
121-1

29-16¢
120-3¢
53-20¢
S3-484
53-93¢

53-122¢

125-8¢

125-10

103-21¢
119-28

116-63»

99-21

95-4s

63-19

107-21

121-2

30-3
124-10
53-22¢
53-50¢
53-95¢

125-104
112-5¢
119-82

N12

95-5+

64-11

30-3¢
124-10¢
53-24¢
53-60¢
53-98¢

112-9¢
119-83

.01b Mondey 01-Oct-84 10:07 Page >-7

95-6+ 97-29¢ 98-17e

64-58 64-60 64 -65

114-106 114-106¢ 115-3

33-264
33-62¢

53-100¢ S53-102¢ 53-104¢ S53-1064 53-108¢

119-83¢ 119-83¢

53-28¢
53-65¢

53-30¢
53-674

99-18+

64-67

115-3¢

53-32¢
S53-774

99-19+

118-23

S3-34¢
53-794

SEQ 0156
106-24
64-73 95-10

118-23¢ 119-3

53-364
53-814

53-38¢
53-83¢6

53-110¢ 53-112¢




- INFOX
INITO
INIT)
INIT2
INITS
INJTA
INITE
INITGY
INI TXX
IPADRS
IREST
ISk
ISTIRY
ISTRTH
IXE

JS P
Ku.BRL
Ku.CSR
K. EL

.z
Kw.VEC
Ku1il
KWOUT .
LSACP
LOAPT
LéAUT
LSAUTO
LeCCP
LSCLEA
LeCO
LSDEPO
LSDESC
LODESP
LeDEVP
LOOISP
LeOLY
LeOTP
LeOTYP
LS0UT
LeDVTY
LSEF
LSENVI
LSETP
LSEXPL
L$EXPA
L $EXPS
L SHARD
LI E
L s PCP
LIMPTP
LM
LeICP
LeINIT
L SLADP
L SLAST

70-28¢
116-64
116-51
116-1164
116-130¢
116-143¢
116-226¢
116-69¢
116-71

47-%40

33-27¢
-100
33-28¢

8

[ I T

[

§2506953

L]
¥
~
®

e o

FRRARXRPARXBRRXXVPRRRARVYRRRAXRIEREEEEEREE

Eeeier

S99 OSSO S BSOS BO SO

Y1133 23 333333333 33333333

70-41
116-68
116-57

© 5-86

- b J‘zss’
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¢
124-8¢

116-71¢
116-78¢

116-133

76-19
61-36

113-168
116-106

116-107

120-14¢

26-10¢

125 10

116-164 116-165

100-22
100-24

116-104e

°

118-13

112-8¢
104 -26

B12
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Croes reference table (CREF v05.01)

113-13
104-27

116-97s
104 -28

116-101+ 116-107e¢

110-30

110-33

112-6+

112-7e

SEQ 0157

113-16

113 17




CZUDKO UDASOA/KDASO-G FORMATTER MACRO VOS5 J1b Mondey O1 Oct-34 10:07 Pege S 9

Croes reference teble (CREF %¥05.01)

LSLOAD
LOLUN
LMREY
L SNAE
LIPRIO
L $PROY
LIPRT
L SPEPP
L IREY
LISOF T
LISPC
L$SPLP
L$SPTP
LISTA
L $SM
LS$TEST
LeTIML
LSUNLT
L 10000
L 10001
L 10002
L10003
L 10004
L 10005
L10006
L 10007
L10010
L1001}
L10012
10013
L10014
L10015
L10016
110017
L 10020
L10021
L10022
L10023
L10024
L 10025
L10026
L 10027
L 10030
L10031
L 10032
L10033
L 10035
L10036
L10037
L 10040
L10041
110042
L10043
L10045
L.OOM
LONEXT

26 -340
-34¢
-3540

. 1

L3 [} )

L B ) L} ] ¥ [ )
SHe SVOGS SOGO o

IBAXPAARXXRAXRAXRARY
3333323333333 333

oo

53-16¢

S3-114¢

33-116¢

53-122¢
102-14¢
103-21¢
112-9¢

116-235

117-129¢
118-21¢
119-22
120-14
122-12
123-3¢
123-
59-22¢0
59-26

59-24.

115 10e¢

122-12

29-10

76-13
28-14¢
29-14¢

116-249¢

119-28
121-34
123-10¢

125-8¢
59-34
59-3%0

61-12¢

122-12¢

29-10¢

119-82

59-32¢

75-14e

116-118 116-217 119-25

119-83¢

Cl3

SEQ 0158




DI3
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Cross reference teable (CREF v05.01)

LOADOM %9-29 62-30 94-1%¢

LOADE1 95-11 96 -3¢

LOADER 94-23 95-9 96 -4¢0

LOE 30-10¢

L0G 34 -32¢

Lov 30-10¢

LPNT 70-40 92-6 92-58 92-10 92-12¢ 113-24 113-28 113-33

LPNTB 53-15 $3-19 53-23 $3.27 53-31 $3-35 53-39 $3-43 $3.47 53-55
$3-76 $3-80 $3.84 53-88 $3-92 $3-96 $3-109 S3-113 353-117 S3-121
83-5 84-5 92-70

LPNTF 76-1% 77-4% 79-2% 82-4 92-54 114-31 116-98 119-30 119-41

LPNTS 9-11¢

LPNTX 92-9¢ 119-6

MD.O® 37-4¢

D.CMB 37 220

MD.ERR 37-60

MD.EXP 37-Se

MD.FEU 37-16¢

.1 37-20¢

O.NXU 37-184

MD.PRI 37-2%¢

MO.RIP 37-19¢

MD.SCH 37-70

MD.SCL 37-8¢

MD.SEC 37-9¢

MD.SEQ 37-14¢

MD.SER 37-10¢

MD.SPD 37-15¢

MD.SSH 37-11¢

M.SWP 37-21¢

M.voL 37-17¢

MD.WUBN 37-12¢

MD.uBY 37-13¢

MESG 70-27 70-39 74-13¢

MESSG S0-9¢ 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 1314-22 114-24¢0

MONA 114-25 114-27¢

MONS 114-286 114-33¢

MONG 114-3%6 114-39¢

MONTHS 47-7¢ 114-16

nsCcp 34-310

MSGPXL S53-141¢ 53-144

MSGPKT $53-97 $3-137¢

NCONF 77-38 77-43¢

NCONS T77-37¢ 177-40

NOC.OC S0-1C¢ 116-98

MA L 46-43¢

NPMAD 46-22¢ S8-10« 58-18 102-12¢ 107-26¢ 107-31

N s8-11 102-106¢ 107-27 118-11

OSAPTS 26-8¢ 26-34

OsAU 26-80 26-34

OIBGNR 26-8¢ 26-34

S53-58
53-124

55-64
$3-1%

SEQ 0159
53-68 53-72
$3-137 S$3-14}
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" Croes reference table (CREF V05.01)

0$BGNS
osov
OSERRY
O4GNSW
O$POIN
O$SETU
ABO
.ACC
.AVA
.AVL
.CCO

3

.ELP

72

.ESP
FLU
.GCS

P33 3888888883 ELRRRBEIIVRBLBURRSS

3393298400 Rsignzarann0

Ch

ghas

' R-R-R-R-R-A-R AR -A-R-A-R R Bk
i
r
«
wn

:

26-8¢
-8

LI |

NITPNSE2222

] 1 L) L ¥ L] ]
L ]

3eY3YsE

~
L

$

L] ] &
o puo pub prn Jut P\ ) Pt
t 43413

13

g

"ok
(T L T o
¥ 1
L L X J

R R R R R RN RN RN RER L LR LR RERRERXRRX

26-329
) ¢

XXX
Lt ek o) 39

63-5
95-1

61-48

97-21

63-8

63-5

77-42
77-46
39-9¢

39-46¢

39-4¢

64 -65

26-34

26-34

26-320 26 32¢
26-34 124-8
63-8 64-58
64 -58

64-43

64-13

77 A7¢

85-6 86-6
64-11 64 -33¢
63-19 98-17»
64-67 64-72

26-32¢

64-73

26-34

92-17
99-19¢

E13

SEQ 0160
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Cross reference tsble (CREF v05.01)

P.HSTI 38-31¢ 39-19¢ 39-35¢
P.HTHMO 38-41¢

P.LBN 38-24¢

P.MEDI 39-21¢ 39 37¢

359-17¢ 39-33¢

38-20¢

38-19¢ 39-6¢ 63-9 64-58 97-29
38-27¢ 39-13¢

38-51¢ 95-Se 95-6+
38-36¢

39-26¢

39-29¢

39-27¢

38-46¢

38-47¢

39-23¢ 39-39¢

38-33¢ 39-22¢ 39-38¢
39-8¢ 63-14 95-10
38-43¢

39-24¢

38-23¢ 95-3¢ 99-18¢
39-40¢

38-30¢ 39-18¢ 39-34¢
38-180 39-5¢

D
A
]

i

PPV IVIVVIVIVVIDVVVVUL T
HERELLEL PR i L

. 39-41¢
. 39-204 39-364
. 38-42¢
. 38-39¢ 39-454
. 39-42¢
P8 91-14¢ 92-7
PF 46-41 91-12¢ 92-5
PNT 30-10¢
PNT.CT 33-15 53-15 53-15¢ S3-15¢ 53-19

53-31 S53-31 $3-316¢ S3-310¢ 53-35
33-55 53-55 53-55¢ 53-5S5¢ 53-38
53-68 53-68 33-68 S3-68¢ 33-68¢
53-80 53-80 S3-80¢ S53-800 33-84
53-92 $3-92¢ 33-96 $5-96¢ 33-109
$3-121 53-121¢ S3-124 S3-12Me¢ 53-130
$3-137 S$3-137¢ S53-141 33-141 53-141
S$3-1416¢ S3-141¢ S3-141¢ 353-141¢ 70-40
77-41 77-416 79-23 79-23¢ 82-4
83-5¢ 83-5¢ 84-3 84-5 84-5
113-24 113-24 113-24¢ 113-24¢ 113-26
116-96 116-98¢ 119-6 119-66 119-30

PNTNUM  78-24 78-30 79-4 89-140

PNTNUS 89-16¢

PNTPKL 53-1300 53-134

PNTPKT S3-101 53-105 53-124¢

PRI 30-10¢

PRIOCO 30-10¢ 116-233

PRIO1L 30-10¢

PRIO2 3C-10¢

PRIO3 30-10¢

PRIOA 30-10¢

PRIOS 30-10¢

F13

33-19 53-19¢

53-3%¢ 33-39
53-38 53-38¢
53-680¢ 33-72
S3-64 53-84

$3-109¢ 53-113
$3-130 53-130
$3-141 53-141
70-40¢ 76-15
82-4¢ 83-5
84-5 84-5
113-28 113-20¢
119-30¢ 119-41

53-19¢
53-39¢
33-58¢
S53-72
33-84¢
53-113
53-130
53-141
76-15
83-3
84-5
113-28¢
119-41

53-25
53-43
S33-64
53-72
53-840
53-1130
53-130
53-141
76-15
83-5
84-5¢
113-33
119-41

53-23
53-43
33-64
53-72¢
33-04¢

53-113¢
53-130¢

53-141
76-1S5
83-5
84-5¢
113-33
119-41

SEQ 0161

53-23¢ S53-23¢ 53-27
53-43¢ S53-43¢ 33-47
53-64 S3-640 53-64¢
S3-720 S53-720 53-76
53-88 53-88 S3-88¢
S53-117 S53-117 53-117¢
$3-130¢ S53-130¢ 53-130¢
S$3-141¢ S53-141¢ 353-141¢
76-15¢ 76-15¢ 76-15¢
83-5 83-5¢ 83-5¢
84-5¢ 84-54 84-5¢
113-33¢ 113-33¢ 114-31

53-27¢
53-47¢
S3-64¢0
53-76¢0
53-884
$3-117¢
$3-130¢
53-1410
76-15¢
83-5¢
84 -5¢

114-31¢

119-410 119-41# 119-41¢ 119-4]1¢
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Cross reference teble (CREF v05.01)

PRIOG
PRIO?
PS
PTYPE
PX
QUEOQ
QUE?
QUEL
QUEST
RAFMT
RESET
RESPCT
RESPOM
RG.FLG
RG . OMN
RNTIN
RNTIM]
ANT M2
RNTIME
RANT IMX

30-1N¢
26-34
91-18¢
46-41¢
83-8
68-19
68-21
68-28¢
65-3
-15

I T 3333 3

LI B I RN BN B
EVakhed

]

So2asRhAREL LR 2YR

61-11
63-27¢
64-41
64 -48
61-52
61-17
64 -3¢
64-7
63-20
61-23
61-34
61-39
39-15¢
26-8¢
53-77¢
112-9¢
119-31
123-3
123-1
123-9
123-3
123-7
32-21¢
33-22¢
32-35¢
32-30¢
32-40¢
33-16¢
32-43¢

L4

§+225

3
n
~
® @

2449333433343
3]

]
F it

105-42

58-11

84 -8+
91-164

84-6

62-37
65-9

64-59

61-35
62-33

64-34

62-36¢

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

$3-89¢
114-1
119-44

107-27

92-5e

98-19

64-9

64-76
33-200

53-93¢ 53-90¢

114-10
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¢ 119-030 121-3¢

123-10¢

53-408
$3.102¢ S3-106¢ S53-1100 53-114¢ 53-118¢ S53-122¢ 102-140¢ 103-214

119-10

53-44¢

119-10

SEQ 2162

53-48¢ S53-600 53-65¢

119-10¢ 119-31 119-31




H13
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Cross reference table (CREF v05.01)

SEQ 0163

SA.D1 32-220¢ 109-13

SA.ERC 32-16¢

SA.ERR 32-9¢ $3-63 110-19
SA.GO 33-200 106-18

SA.INE 33-4¢

SA.INT 32-28¢

SA.LFC 33-21¢

SA.MCv 33-13¢

SA.MP 32-110 109-14

>
a
3
3
.

SA.MSE 32-39¢
SA.MSG 32-29¢

SA.NV 32-20¢

SA.NVE 33-5¢

SA.PRG 32-47¢

SA.QB 32-10¢ 109-14
SA.S1 32-5¢ 108-3 109-13
SA.S2 32-60 109-23
SA.S3 32-7¢ 109-31
SA.54 32-80 108-13
SA.SM  32-12¢ 109-14
SA.STE 32-42¢
SA.STP 32-32¢ 107-18
SA.TST 33-11¢ 109-8
SA.VCE 33-3¢

SA.VEC 32-27¢
SA.WRP 32-31¢

SERNG 49-5¢ 119-44

SERNUM 350-17¢ 119-41

SERNX 52-120 119-64

SETO0 104-17¢ 104-22

SETO1 104-18 104-20¢

SCTO2 104-260 104-29

SETTO 64-56 100-15 104-140 110-23
SFPTBL 29-10¢ 116-79 116-82 116-85
SNDCMD 64-52 95-7 96-14¢

S0.817 122-18¢ 123-1 123-1 123-1 123-3 123-3 123-3 123-5 123-5 123-5 123-7 123-7 123-7
SO0.C'!S 116-81 122-22¢ 123-5

SO.FM1 122-19¢ 122-21 123-1

SO.FMR2 122-204# 122-21 123-3

SO.FMT 69-53 116-78 119-17 122-21¢
SO.STR 69-59 119-23 122-23¢ 123-7
SPECL 65-8 73-14¢ 73-29

SPECLE 73- 25 73-31¢
SPECLL 73-240 73-27

SPECLR 73-16 73-22¢
SPECLX 73-15 73-32¢

ST.AVL 40-90

ST.CNT 40-156

ST.DIA 40-17¢
ST.ORV 40-16¢




' CZUDKO UDASOA/KDASO-Q FORMATTER MACRO VO0S5.0lb Mondsy O1 Oct-84 10:07 Pege 5-15

Croes reference table (CREF v05.01)

ST.MSY
ST.ME
ST.MSK
ST.OFL
ST.SUB
ST.SUC
ST.WPR
SvCGBL

SVCINS

40-14¢
40-10¢
40-3¢
40-8¢
40-4¢
40-5¢

26-8¢

BRLNLSRRXRXRRRANR
= 1333333333337
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26-34
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SELERTRLRRAUSRAXRRAR AR
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XRRUSSEIERRY
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ASERARTLLLUUUETRRRRIRRRIR
SR IS TR 3333 I S Rt 2 A3 3

[ ]
Pt (s ot o pob
4444740

RL22222JITTER/ZLLLRAG
8 NN

]
w

100-29
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103-21
105-51
106-12
107-27
107-27

AUBARSRRY

31303

-

PER2LLLUAUNEURRRRRARRRRY

L N S N R I R B |

FREREVERR PR EPERLES

)
an
| g

Qereee

L
NRRRFXRRRRY SULULLRRY

CALEAIRRX

]
$58

T2 333333333

©

J 4
SRSV

e

TORCLLLRUULURRRRRRRA2S
on

I13

¥ 55R8EsELE

I 33323333

38-11

TILIv
ugus
~

|

»

| I R R

RRYYX RUSSEENRE
3 :§282=2§!

SURRRRRRRRN

(¥ ]
ﬁ&ﬁ:*éi:*irrrrrrrr

peLeRay

&

63-21

70-32
73-19
73-25
91-12
91-14
91-16
91-18
91-18
94 -20
96-3

100-29
101-5

105-36
105-S!
106-12
107-27
107-30

'3
o

“gszé:rrr

ASSRARRY

[

QUSURRXARRRXAR &

glall.llll U T B I I |
CeRARORRRRERLEE

SRXFRXARXEY GAUIRURRE
pRERE S22REELES

SAVZLLLULUSRRRRRRRR

T T LAt I 223 3 -

o~
o
'

713-20

| I T T |

g égaéa:rrr

XRRRRXRBYY SUULRLRRY
LLLLLLLLY

1]

L T I |
NG GIN) =B ~J O s
o—g&SOOﬂ 300

SLRZLLLRUUERERRRRAR

53-67

53-91

53-112
117-10

TITITIIT

RERRRRERRY

N
[
Poro1ou o9

23LLRSBLLLAUS
BERCFRRREE YIREEE

SEG 0164

$3-67 53-67
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 S3-8¢
53-3L SR 35
55-7 S$5-7

58-11 S8-11
58-11 58-11
58-28 58-28
60-12 60-12
61-24 61-24
62-35 63-21
64 -4 64-8

68-22 68-22
70-3¢ 70-32
73-20 73-20
91-12 91-12
91-12 ¢1-14
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' Cross reference tsble (CREF v05.01)

SvCSuUB
SVCTAG

SVCTST
SWEND
TeeAUT
T$SCLE
T44DAT
T4 IHAR
Teormd
T$8INI
T44MSG

107-33
109-37
110-36
111-5
114-1
114-1
116-53
116-39
116-69
116-95
116-106
116-109
116-233
116-239
116-245
117-12
118-11
118-21
119-10
119-19
119-21
119-27
119-31
119-31
119-44
119-44
119-64
119-82
121-1
121-2
122-12
123-2
123-5
123-7
123-9
125-3
26-84
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
116-458
53-148
$3-42¢
53-87¢

107-33
109-37
110-36
111-5
114-1
114-1
116-33
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¢
53-28
33-48
53-81
33-102
53-122
119-83
26-11¢
123-4
117-12
118-21
125-3¢
120-14¢
28-10¢4
116-235
53-16
53-44
53-89

53-1166 53-118

107-33
109-37
110-36
111-5
114-1
114-}
116-33
116-61
116-93
116-95
116-106
116-146
116-233
116-239
116-245
117-12
1168-11
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
53-28
53-48
53-85
55-102
53-122
121-3
53-9¢
123-6

125-8

121-3
28-14

116-249
53-18¢
353-464
53-91¢

53-120¢

107-33
109-37
110-36
111-5
114-1
114-1
116-53
116-61
116-93
116-96
116-106
116-146
116-235
116-239
116-245
118-11
118-11
119-7
119-10
119-20
119-22
119-27
119-31
119-31
119-44
119-44
119-64
119-82
121-1
121-2
123-1
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
S4-2¢
123-8

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

107-33
109-37
110-36
111-5
114-1
114-1
116-33
116-66
116-93
116-96
116-106
116-146
116-235
116-239
116-245
118-11
116-11
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¢
53-32
53-60
53-85
53-106
54-5¢
125-3
119-5
123-10¢

53-22¢
53-504
53-95¢

107-33
109-37
110-36
111-5
114-1
1i6-47
116-53
116-66
116-93
116-96
116-106
116-146
116-235
116-239
116-245
118-11
118-11
119-8
119-10
119-21
119-22
119-27
119-31
119-31
119-44
119-44
119-64
119-82
121-1
121-2
123-1
123-3
123-5
128-7
124-8

53-16
$3-32
53-60
53-89
53-106
102-14
125-8

J13

107-33
109-37
110-36
112-9
114-1
116-47
116-55
116-66
116-95
116-106
116-106
116-146
116-235
116-23%9
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¢

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

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

53-28
53-65

53-100# 53-102

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
$3-65
53-93
53-110
114-1

53-30¢
53-67¢

109-37
110-27
111-35
114-1
114-1
116-47
116-59
116-66
116-94
116-106
116-106
116-147
116-239
116-240
116-246
118-11
118-19
119-10
119-10
119-21
119-27
119-28
119-31
119-32
119-44
119-44
119-64
120-14
121-1
121-2
123-1
123-3
123-6
123-9
124-8

53-20
53-40
53-65
53-93
S53-114
116-249

$3-32
53-77

53-1040 53-106

109-37
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
119-268
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
S53-77
53-93
53-114
117-12

53-34¢
S53-79¢

109-37
110-36
111-35
114-1
114-%
116-49
116-59
116-68
116-95
116-106
116-109
116-233
116-239
116-245
116-249
118-11
118-19
119-10
119-10
119-21
119-27
119-28
119-31
119-32
119-44
119-64
119-64
120-14
121-2
121-3
123-1
123-4
123-7
123-9
124-8

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

53-36
53-81

53-108¢ 53-110

SEQ 0165
109-37  109-37
110-36 110-36
111-S  111-5
114-1 1141
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
116-243 116-24%
116-249 116-249
118-11  118-11
116-19 118-21
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 1235
123-7  123-7
123-9  123-9
124-8  125-3

S3.24  S53-24

53.44  53-44

53.77  53-81

53-98  53-98

$3-118 53-118
119-:0 119-31

53-38¢ S53-40

53-83¢ 53-85

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

T$4PC

T$$PRO
TS$IPTA
T$4SOF
T$3$SRY
T$4SM

TSS$TES
T $ARGC

T4CODE

THERRN

TSEXCP
TSFLAG

T$FREE
TSGMAN
TSHILI
TOLASY
TSLOLI
TOLSYH

TSLTND
TINEST

125-1¢
113-10¢
125-1¢
122-12
102-10¢
29-10
119-5¢
26-34
26-344
91-16
114-1
119-31
121-1¢
123-2
123-3¢
123-5
123-7
123-6¢

125-10

125-3
122-12¢
102-14
29-10¢
119-22
26-34
26-34¢
91-16
114-]1
119-31¢
121-1¢
123-2
123-3¢
123-5S¢
123-7
123-6¢
$5..7
70-32
107-33
119-27
114-1¢
116-235
119-82¢
125-10¢
114-]1
114-1@
124-0¢
114-1¢
26-80
$3-77
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
53-114
53-122
103-21
115-3
116-249
118-21
119-83
121-3
124-10

TINSO 26-260 29-16

125-3¢
123-10
103-18¢
29-14
119-28
26-34
26-34¢
91-16¢
114-1
119-31¢
121-2
123-2
123-4
123-3¢
123-7
123-9
S55-7¢
70-32¢
107-33¢
119-27¢
119-31

116-235¢

114-1¢
119-31
123-1
119-31
28-14
53-81
116-249

26-26
29-14
53-16
33-24
S33-32
535-40
533-48
53-65
53-81
$3-89
53-98
$3-106
S53-114
53-122
108-21
115-3
116-249
118-21
119-83
121-3
124-10
30-3¢

103-21

119-82
26-34
21-12
91-16¢

114-1¢

119-31¢

121-2

123-2

123-4

123-5¢

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
S53-164
S53-240
$3-32¢
53-40¢
$3-48¢
53-658
53-81¢
53-89¢
55-98¢
33-106%
93-114¢
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¢

58-20¢
9% -34
109-37¢

119-44
119-22

119-31
119-44

119-44
53-16
53-89

118-21

28-10
29-16
53-18
53-26
53-34
53-42
53-30
53-67
53-83
53-91
5$3-100
53-108
53-116
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¢
33-20
53-93

119-83

28-10
29-16
53-18
33-26
53-34
53-42
53-50
53-67
53-83
53-91
53-100
S53-108
S3-116
102-10
112-5
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¢4
100-29¢
110-36¢

121-1
119-22¢

119-31¢
121-1

121-1
53-24
53-98

121-3

28-109
29-16

53-18¢
53-26¢4
S3-344
S3-42¢
33-500
53-67¢
53-83¢
53-91¢

53-1004
33-108¢
33-116¢4

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¢
53-28
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¢
123-4¢
123-6
123-8

62-36¢
101-5¢
111-5¢

121-2
119-28

119-44¢
121-2

121-2
53-32
53-106

28-14
30-3
53-20
53-28
53-36
S3-44
53-60
53-77
53-85
53-93
53-102
53-110
53-118
102-14
112-9
115-16
117-12
119-3
120-3
123-4

120-3¢

26-34

91-14
119-64
119-10¢
119-44¢
123-1
123-2¢
123-4¢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
53-77
53-85
53-93
53-102
53-110
53-118
102-14
112-9
115-16
117-12
119-3
120-3
123-6

124-10

26-34

91-14
119-64
119-10¢
121-1
123-1
123-3
123-4¢
123-6¢
123-8

63-21¢
105-36¢

116-2394

119-28¢

53-40
53-114

28-14¢
30-34

53-204
53-28¢
53-364
53-44¢
53-60¢4
53-77¢
53-85¢
53-93¢

53-102¢
53-110¢
33-118¢

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

26-340

91-140
119-64
119-10¢
121-1
123-1¢
123-3
123-4¢
123-6¢
123-8

64-8
105-51
116-245

119-28¢

53-44
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

119-644¢ 119-64¢
119-31 119-31
121-1 121-1e
123-1¢ 123-19¢
123-3 123-3¢
123-5 123-5
123-6¢ 123-6¢
123-8¢ 123-8¢
64 -8¢ 68-22
105-S1¢ 106-12
116-245¢ 119-21
119-82 119-8
53-48 53-60
$3-122 102-14
29-10 29-109
$3-14 53-149
53-22 53-22¢
$3-30 53-30¢
$3-38 $3-38¢
53-46 $3-4F9
53-62 $3-62¢
53-79 53-79¢
53-87 53-87¢
53-95 $3-95¢
$3-104 53-104¢
$3-112 S53-112¢
$3-120 53-120¢
103-18 103-18¢
114-106 114-106
116-45 116-45¢
118-8 118-8¢
119-5 119-5¢
120-14 120-14¢
123-10 123-20
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Cross reference table (CREF V05.01)

TENS1

T$PONT
TSPTAB
T$PTHY
TEPTNU
TS$SAVL
T4SEGL
T4S1ZE
T 4$SUBN
TSTAGL
T4 TAGN

T¢TEMP

TSTESY
T¢TSTH

T$T1STS
Tl
T1CNS
TiFMY
7160
T1MODE
T1QUIT
T1RSY
T1SER1
T1SER2
T1SER3
T1SER4
T1SERS

26-100 28-14
535-340 53-36
53-79¢ 53-81
53-108¢ 33-110
115-10¢ 113-16
123-4 123-6
125-1¢ 125-3
125- 125-3¢
26-34 123-10¢
26-80 125-3
26-8¢
26-8¢
124-8 125-10¢
26-8¢ 119-5¢
26-8¢
26-80 28-10
33-22 S3-22¢
S53-42 53-42
53-67¢ S53-79
53-95 S3-95¢
53-116 53-116
112-5¢ 113-10
119-3 119-5¢
125-3 123-3¢
27-9 27-9
53-24 33-24¢
53-60 53-60¢
53-98 53-984
102-14 102-14¢
115-16 115-16¢
119-10 119-10¢
119-44 119-44
121-1 121-1¢
123-1 123-1¢
123-5¢ 123-5¢
26-8¢ 119-5
26-8¢ 53-16
53-85 53-89
58-22 58-28
91-12 91-14
107-30 107-33
116-106 116-109
119-7 119-10
26-0¢ 119-5¢
27-9 119-5¢
119-24 119-35¢
119-18 119-34
119-20 119-23¢
119-8 119-14
119-12 119-22¢
119-26 119-30¢
119-36¢ 119-76
119-39¢ 119-73
119-440 119-65
119-47¢ 119-33
119-48 119-55¢

29-10¢
53-38¢
S3-83¢

S3-112¢

116-45¢
123-8
125-3

125-3¢

28-10
53-26
53-42¢
S3-79
53-100

S53-116¢

113-10
120-14
125-3¢
27-9¢
53-28
53-65
53-102
103-21
116-235
119-10¢
119-44
121-1¢
123-1¢
123-7
119-5
53-20
53-93
58-30
91-16
109-37
116-146
119-19

119-77¢
119-17¢

29-14
$3-40
53-85
53-114
116-249
123-10
125-3¢

125-10

28-10¢
353-26
S3-46
S53-79¢
53-100
53-120
115-10¢
120-14

27-9¢
53-284
53-65¢

53-102¢

103-21¢

116-235¢

119-104
119-44¢
121-1¢
123-1¢
123-7
119-54
53-24
53-98
60-12
91-18
110-27
116-233
119-21

L13

53-14¢ 53-16 53-18¢ 53-20 33-22¢
53-42¢ S53-44 S3-468 53-48 53-506
53-87¢ 53-89 53-91¢ 53-93 53-95¢
$3-116¢ 53-118 53-120¢ 33-122 102-10¢
117-10¢ 117-12 118-8¢ 118-21 119-5¢
125-10
29-10 29-10 29-10¢ 53-14 53-14
53-26¢ 53-30 53-30 S3-30¢ 53-34
53-46 S3-46# 53-30 53-350 53-50¢
53-83 53-83 S3-838 53-87 53-87
$3-100# 53-104 S53-104 53-104¢ 53-108
53-120 53-120¢ 102-10 102-10 102-10¢
116-45 116-45 116-45¢ 117-10 117-10
120-14¢ 122-12 122-12 122-12¢ 125-1
28-14 28-14¢ 29-14 29-144¢ 29-16
53-32 53-32¢ 53-36 53-364 353-40
53-77 S3-77¢ 53-81 53-814 53-85
53-106 53-106# 353-110 53-110¢ 353-114
112-9 112 9¢ 114-1 114-1 114-1
116-249 116-249¢ 117-12 117-12¢ 118-21
119-22 119-22¢ 119-28 119-28¢ 119-3%
119-440 119-44¢ 119-82 119-82¢ 119-83
121-2 121-2 121-2 121-2¢ 121-2¢
123-3 123-3 123-3 123-3¢ 123-3¢
igz-; 123-7¢ 123-7¢ 123-7¢ 123-10
53-28 53-32 53-36 53-40 53-44
5$3-102 53-106 53-110 53-114 53-118
61-8 61-24 62-36 63-21 64-8
94-20 96-3 100-21 100-29 101-5
110-36 111-5 114-1 116-47 116-33
116-235 116-239 116-240 116-245 116-246
119-22 119-27 119-28 119-31  119-32

SEQ 0167
53-24 53-26¢ 53-28 33-30¢ 53-32
93-60 53-620 53-65 S3-67¢ S53.77
53-98 53-1008 53-102 S53-104¢ S3-106
102-14 103-18¢ 103-21 112-5¢ 112-9
119-83 120-140 121-3 122-12¢ 123-2
53-140¢ 53-18 52-18 53-18¢ 53-22
53-34 S53-34¢ 53-38 53-38 53-38¢
53-62 53-62 33-62¢ 53-67 53-67
S3-87¢ 53-91 53-91 53-91¢ 53-95
53-108 S53-108¢ 53-112 S3-112 S53-112¢
103-16 103-18 103-18¢ 112-5 i12-5
117-10¢ 118-8 118-8 118-8¢ 119-5
125-1 125-1¢ 125-3 125-3 125-3
29-16# 53-16 53-16¢ 53-20 53-200
S3-40¢ 53-44 S3-44¢ 53-48 53-48¢
53-85¢ 53-89 53-89¢ 53-93 53-93¢
$3-114¢ S3-118 S53-118¢ 53-122 S53-122¢
114-1¢ 114-16 114-1¢ 114-106 114-106¢
118-21¢ 118-23 118-23¢ 119-10 119-10
119-31 119-31  119-31¢ 119-314 119-31¢
119-83¢ 119-84 119-84¢ 121-1 121-1
121-2¢ 121-3 121-3¢ 123-1 123-1
123-3¢ 123-5 123-5 123-5 123-5¢
123-100 124-10 124-10¢
53-48 53-60 53-65 53-77 53-81
53-122 55-7 55-8 58-11 58-12
68-22 70-32 73-19 73-20 73-24
105-36 105-51 106-12 107-12 107-27
116-59 116-66 116-69 116-93 116-95
116-249 117-12 118-11 118-19 118-21
119-44 119-64 119-82 119-83
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T1SERG
T1SER7
T1SERS
T1SER9
T1SERN
TEMP

TERM

TINDEX

§

UDARSX
.576

;

il iy
8553833

119-59¢
119-51
119-%6
119-68¢
119-40
47-10
65-6
41-100
41-20
41-36
41-400
41-45
42-13
116-207
46-140
30-10¢
46-19¢
105-32¢
105-33
105-22¢
105-48
106-7
106 -6¢
106-10
107-19»
107-20»
109-8¢
108-4
105-29
94 -22
109-3
109-5
109-7
109-15
109-36
107-35
107-32
108-8¢
105-28
108-14

119-62
119-54
119-60
119-69
119-711
116-238
71-14¢
41-12
41-20¢
41-36
41-41
41-456
42-13¢0

116-244¢

59-21

59-20e
105-35
105-38¢
105-24
105-30
106-12¢
106-9
106-17¢
109-4¢
107-21+

109-3¢
105-37
105-20¢
109-13¢
109-204
109-29¢4
109-24
109-39¢
108-9
108-3¢
108-16
107-12¢
108-184
110-29
111-3¢
53-64
111-6¢
108-8
111-11¢
116-184

119-64¢
119-63

119-74¢

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

59-33+

106-3¢

109-35¢
108-11

110-32
108-3+
110-18¢

119-664

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

120-18¢

119-77«

61-7»

109-29

105-52

108-19¢

110-34
108-12+

119-10 119-11
41-13 41-13
41-21¢ A41-33
41-37 41-37¢
41 -42 41-42
41-469 4]1-48
120-20 120-20
62-69

106-13 106-30¢
108-13 110-19«

M13

119-44

41-13¢
41-33
41-38
41-420
42-7¢
120-20¢

110-25

119-45

41-16
41-33¢
41-38
41-43
42-9
120-21

111-16#

SEQ 0l68

119-57 119-67

41-16 41-168 41-19 41-19 41-19¢ 41-20
41-34 4]1-34 41-34¢ 41-35 41-35 41-35¢
41-38¢ 41-39 41-39 41-39¢ 41-40 41 -40
4]1-43 41-430 A]1-44 4]1-44 41-440 41-45
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 38-1190

UFREEZ 46-219¢ 59-35+ 62-3 62-13+ 70-21 70-23»
URNING 46-180 59-16+ 59.31+ 59-40 62 32+

URUN 46-170 S9-1S¢ 59-20 61-7

HAITMS 95-8 100-11¢

WNQUES 49-6¢ 119-10

WNSTOP S0-18¢ 70-40

WMNSTRY 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 51-5¢ 53-15

X10 51-13¢ 53-39
X100 S1-410¢ S3-117
X101 51-42¢ 53-121
X14 S1-14¢  53-43
X1A S1-1¢ 53-15
X2 51-6¢ $3-19
X20 S1-17¢ S53-47
X2l 51-20¢ 53-55
X21A 51-22¢ 353-58
X22 51-23¢ S53-64
X23A 51-256¢ 53-68
X238 51-29¢ 53-72
x24 51-30¢ 53-80
X25 51-32¢ S53-84
X2A S51-2¢0 53-19
X3 31-7¢ $3-23
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 51-35¢ 53-23

X4 S51-8¢ 53-27
X8 51-106 33-31
X8A S51-40 53-31
X9 51-11¢ 53-35

XFRU 52-9¢ 53-76 86-5
XMSG1 52 1¢ 53-137

XMSG2 52-2¢ 53-141

XPKT1  52-3¢ 53-124

XPxT2  S52-7¢ 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




.BR
AND
ASSUNE
8COMPL
BGNAUT

ENDTST
ENTRY

EQUALS
ERROF

ERRSF
EXIT
GETBYTY
GMANID
GMANIL

43-31¢
43-3¢
43-39¢
116-68
117-10
118-8
120-14
28-10
116-45
26-26
53-14
53-87
113-10

53-53
$9-27
116-94

30-3
53-18
53-91

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
119-22

119-31

94-17 107-15

62-20 69-36 75-15 76-16
116-96 119-20
115-3 119-3 120-3

53-22 53-26 53-30 53-34
53-95 $3-100 S53-104 53-108
112-5
116-5S 116-61 116-147 119-8
100-21 107-12 110-27

81-21

118-19
116-69 116-240 116-245

42-15 120-22 122-25

116-23 119-84 124-10

33-24 53-28 $3-32 55-36
55-98 $3-102 S3-106 53-110
112-9

81-9 81-9 81-9 81-9
81-21 81-21

62-36 63-21 64-8 68-22
111-5

116-245 119-21 119-27

119-28 119-82

119-44

bld
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76-17

53-38
53-112

53-40
53-114

81-9

70-32

116-152 116-153 119-42 119-43
55-42 53-46 53-50 5$3-62
53-116 S53-120
53-44 53-48 53-60 53-65
$3-118 53-122
81-9 81-9 81-15¢ 81-21
9-3 100-29 101-5 105-36

33-67

$3-77

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
MOEC
MSCNTO

H$COUN
MIDATA

M$DECR

MSOEFA
M$ENDE

MIERRIT

MIEXCP

MEXIY
MSEXSE
MIEXTY
MIGEN

MeGENB
MIGETS

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

&

116- 235

116-253¢
116- 2350

SUSSARR R R RRRRES
LRI 31333

] [] ) [] | I ]

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

114-1¢
119-10¢

41-12
41-41

26-34

116-235¢

114-1¢
123-3¢
91-12¢
26 -34
26-34
26-34

20- 140
33-320
S3-77¢

53-106¢

112-90
119-83¢

28-140

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
1235-35

LY,

»
reogb
g

TALSARRNYRRANN

-1
118-.21
121-3
119-10
29-14

119-31¢
123-3

41-16
41-43

26-340
119-22¢
119-10¢
123-5¢

91-14¢

L]

F130

e
°

betetetetetetep b 4 4 3
3

114-10
118-21¢
121-30
119-10¢
29-14¢

Kgoes

119-44
123-5

41-19
41-44

119-28

119-31

123-7
91-16
26-34
26-34
26-34

29-16
53-40
53-85
35-114
115-16
121-3
119-31
123-7
33-20¢0
53-93¢
118-21¢
61-24
100-29
110-36

119-31
119-28

26-34
26-34
26-34
26-340
26-34¢
26-34¢
29-14
53-22
5$3-36
53-50
53-81
53-95
33-110
102-10
115-10
119-3
122-12
119-31
29-16

119-44¢
12%-7

41-20
4]1-45

119-28¢

119-31¢

123-7¢
91-16¢
26-34
26-34
26-34

29-16¢
S3-40¢
53-85¢
353-1144
115-16¢
121-36
119-31¢
125-7¢
53-24¢0
33-98¢
118-23¢4
61-240
100-29¢
110-36¢

119-31¢
119-28¢

Cld
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4]1-32
42-9

119-82¢
119-440

91-18¢
26-34
26-34
26-34

53-16¢
35-440
53-89
53-118¢
116-249¢
123-100
119-440

53-320

33-106¢

119-84¢
62-36¢0

101-5¢

111-50

119-44
119-82¢

26-34
26-34
26-34
26-349
26-340
27-90
48-12¢
53-240
53-38¢
53-60¢
53-83¢
53-98¢

353-112¢

102-14¢
116-43¢
119-10¢
123-10¢
119-449

53-16¢

53-114
103-18
116-249
119-31
124-8

53-20

4]1-35
42-13

121-1e
119-64¢

26-34
26-34
26-340

53-200
S53-480
53-93¢
33-122¢

117-12¢
124-10¢
icl-1e

53-40¢

53-1140
123-10¢

63-21¢
105-36¢
116-239¢

121-1

$3-100¢

$3-114¢
103-18¢
116-249¢
119-31¢
124-8¢

53-20¢

4]1-36
120-20

121-2

26 - 34
26-34
26-34¢

33-24

33-60

53-96
102-14
118-21
125-3
121-2

S3-440

53-118¢

124-10¢
64-8

105-51

116-245

121-1

S3-.24

SEQ 0171
4;-37 41 38 41-39
120-21 122-18
121-2¢ 123-% 12310
26-34 26-34 26 - 34
26-34 26-34 26-34
48-12 48-12¢ 48-16
S3-240 S53-28 $3-28¢
53-60¢ S53-65 53-65¢
53-960 S53-102 S3-102¢
102-140 10%-21 103-21¢
116-21¢ 118-23 118-23¢
125-3%¢
121-2¢ 123-1 123-1¢6
$3.480 S3-600 S53-65¢
$3.122¢ 102-140 103-219
64 -8¢ 68-22 68 -22¢0
105-S10 106-12 106-12¢
116-2450 119-21 119-21¢
121-18 121-2 121-2
26-34 26-34 26-34
26-34 26-34 26-34
26-340 26-34¢ 26-340
26-340 26-349 26-34¢
26-340 26-340 26-34¢
28-100 28-14 28-140
$3.140¢ S3-16 53-16¢
$3.286 S53-30 $3-30¢
$3-420 S3-44 53-440
53-65¢ 53-67 $3-67¢
$3-87¢ S53-89 $3-89¢
$3-102¢ S3-104 53-1040
$3-116¢ S3-118 53-118¢
103-21¢ 112-5 112-5¢
117-100 117-12 117-12¢
119-440 119-83 119-83¢
125-30 125-8 125-80
55-240 53-28 $3-23¢




MIGETY
MSGNGS

MSGNIN

5$S-32
$3-77

$3-32¢
$3-77¢

112-9¢
119-83¢
123-10¢

116-235¢ 119-22¢

-

33335

333
RUURERRRRY

RARSIRXXBRY
$osoy
2%

-

PREELERERE
®

¢35ERRYe gRRE ORKEE

8!83338263£8$$$388888333§

26-34

L]

]

33330

[
1

-

-~

®

19 33333 339

ERZERRaL
>grI5SE
PRSELRALASRERRRNRR

STRSLPUALASRRRRRRRR

2

;

g
N
L

53-36
33-81

3
o

XRRERREELLEY NRES
wggggr:r:g:gzrng,‘

4
353

gl'llg%
R

13-
91-12¢
91-14¢
91-18
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¢ 33-85
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 26-3A¢
26-340 26-34¢
48-120 48-16
$3-34¢ 53-38
53-79¢ 53-83
53-108¢ 53-112
115-10 113-10¢
124-8 124 -8¢
26-34 26-34
26-34 26-34
26-34 26-34
26-34 26-34
26-340 26-340
26-340 26-340
26-34¢ 26-34¢
48-12¢ 48-16
53-32¢ 53-36
53-77¢ 53-81
53-106¢ 33-110
SS-7¢ S3-70
S8-11¢ 38-11¢
S8-28¢ 58-20¢
61-24 61-240
62-36¢ 63-21
64-80 64-8¢
70-32 70-32
73-206 73-24
91-1260 91-12¢
91-14¢ 91-16
91-18 91-18
94- 94 - 204
9 -3¢ 96 -3¢
101- 101-3
105-36 105-36
105-51¢ 103-31¢
107-27 107-27
107-30¢ 107-33
109-37¢ 109-37¢
110-36¢ 110-3¢
114-1 114-1
116-47¢ 116-49
116-61¢ 116-66
116-94 116-94¢
116-106

116-1064 116-106#

Uid
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53-400¢ 53-44
53-850 53-89
S53-1740 53-118
115-166 116-249
121-3¢ 123-2
123-20 123-
26- 26-34
26-34 26-34
26-34 26-34
26-340 26-34¢
26-340 26-340
26-340 26-34¢
48-16¢ 353-14
S3-380 53-42
53-83¢ 33-87
S$3-112¢ 33-116
116-45 116-45¢
26-34 26-34
26-34 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¢
S3-366 33-40
53-81¢ 33-85
53-1106¢ 33-114
35-7¢ 35-7¢
S8-11¢ 38-11¢
S8-280 58-20¢
61-246 61-24¢
63-21 63-21
64-8¢ 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¢
101-3 101-54
105-36¢ 105-36¢
106-12 106-12
107-27 107-27
107-33 107-33
109-57¢ 109-37¢
111-5 111-3
114-1 114-1
116-49¢ 116-33
116-66 116-66¢
116-9% 116-93

116-1468 116-1468 116-147

116-106¢ 116-106¢

S3-44¢

53-89¢

53-118¢
116-249¢
123-2¢

64-84
70-329
73-24¢
91-14
9-16
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
$3-93
33-122

63-21¢
68-22
70-32¢0
73-25
91-14
91-16
91-184
94 -204
100-29
101-3¢
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¢
53-93¢

116-93¢

53-60

33-98
102-14
118-21
123-6

123-

3eRsEEEEs

SUALBRRRRY

R

eeee 23

®

£

oo
N

L}
SRR=

RS LYRLALRRRREN
E bt 113

'
N
N

116-96

116-106# 116-109
116-233%0 116-2330 116-235

4

RXRRY

31133330

SEREEESLELNY
BESEQ:
®

=4
o
0
>

116-109

SEQ 0172
$5-6% $3-65¢
53-102 S3-102¢

103-21 103-21¢
116-23 118-2%¢
12%-8 123-8¢
26-34 26-34
e6-34 26-34
26-340 26-340
26-34¢ 26-340
26-340 26-340
29-10 29-10
$3-26 $3-26¢
$3-62 $3-62¢0
$3-100 S3-100¢
103-18 103-18¢
120-3¢ 120-14
26-34 26-34
26-34 26-34
26-34 e -34
26-340 26-34¢
26-340 26-340
26-340¢ 26-340
29-10 29-10¢
53-24 53-24¢
$3-60 $3.60¢
53-968 53-98¢
$S5-7 $S5-7
S8-11 S8-11
s8-22¢ S58-28
61-8 61-8¢
62-36 62-36¢0
635-21¢ 64 -8
68-220 68-22¢
73-19 73-19¢
91-12 91-12
91-14 91-14¢
91-16¢ 91-16¢
94 .20 94 - 20
9-3 9-3
100-29¢ 100-29¢
102-14¢ 103-21
105-51 105-51
106-129 106-12¢
107-27¢ 107-27¢
107-3%¢ 109-3%7
110-36 110-36
111-S¢ 111-5¢
114-10 114-10
116-59 116-59
116-93  116-93
116-106 116-106
116-109¢ 116-109¢
116-235 116-235¢




MIGNLS
MSGNTA

MSGNTE
MINAPY
MIHNAP
M¢INCR

M$LORO

MIMOH]
HMéMCLO
MePOP

MIPRIN
MEPUSH

116 235¢ 116-239

116-243
118-11
118-19¢
119-10¢
119-21¢
119-27¢
119-31¢
119-44
119-64¢
121-1¢
123-10
125-6¢
124-8
114-1

91-12
26-26
53-26

116-245
118-11
118-21
119-10¢
119-21¢
119-28
119-31¢
119-440
119-640
121-2
123-2
123-7
124-8
114-10
26-14¢
$3-360
53-81¢

33-110¢
116-249¢

125-84

119-3¢
26-34¢0
26-340
26-264
53-14¢
53-264
53-38
53-30
S$3-77¢
53-87¢

33-100¢

33-112

S5S-76

70-32¢
102-10
109-37¢
113-10

116-106¢

117-12¢
119-5¢
119-32¢
122-12
58-220
116-93¢
26-8¢
26-8¢
28-14¢
53-32¢
33-77¢

5$3-106¢

112-9¢

119-83¢
91-12¢
26-264
53-26¢

116-239

116-243¢

118-11
118-21¢
119-10¢
119-22
119-26
119-31¢
119-440
119-82
121-2
123-2¢
128-7
124-8¢
119-10
29-14
53-40
53-85
53-114
117-12

28-10
53-16¢
53-264
53-38¢
53-30
$3-79
S$3-89¢

53-100¢
53-112¢

55-60

73-19¢
102-104
110-27¢
115-10¢

116-109¢

118-8
119-3¢
119-44
122-120
73-20
116-95

29-14
53-36
S3-81
53-110
114-106
119-64
91-14
28-10
$3-30

116-239

116-245¢

118-11
119-7
119-19
119-22
119-26¢
119-32
119-44¢
119-82
121-2
123-3
123-7
125-3
119-10¢
29-14¢
53-40¢
53-85¢

53-1140

117-12¢

28-10
S53-18
53-204
53-38¢
53-30¢
S3-79
53-91

33-1020
33-1120

38-11¢
73-204
102-10¢
110-366
115-10¢

116-1464

118-8
119-7¢
119-440
122-12¢
73-208
116-95¢

29-14¢
53-36¢
53-81¢

53-110¢
114-106¢

119-84¢
91-14¢
26-10¢
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

ljzl§

23888

SURRARRLSY
P§0

-
r
®

116-2390 116-239¢ 116-239%¢
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116-24%¢ 116-2430 116-246

118-11¢
119-8
119-20
119-22¢
119-31
119-32¢
119-64
119-82¢
121-2
123-3
123-8
123-30
119-31¢
33-16¢
53-44¢
53-89¢

55-118¢

118-21¢

26-10¢
S3-18¢
$3-30
33-42
53-600
$3-79¢
33-91¢
33-104
53-116
38-22¢
91-12¢
103-18
112-3
116-43

116-233¢

118-8¢
119-10¢
119-64¢
123-1¢0
107 %06

116-146¢

29-16¢
S3-40¢
53-85¢

53-114¢

115-16¢

121-3¢
91-16¢
29-10¢
535-34¢

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
S53-122
119-83

29-10
353-18¢
53-30¢
33-42
33-62
53-81¢
53-91¢

33-104¢

S$3-116

358-20¢4

91-14¢
103-18¢
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

119-444
53-200
33-48¢
53-93¢

53-122¢

119-83¢

29-10
33-200
53-300
53-420
53-62
53-83
335-93¢

33-1040
53-1164

58-30¢

91-16¢
103-18¢
112-3¢
116-45¢

116-240¢

118-19¢
119-19¢
119-83¢
125-3

116-47¢

116-233¢

33-164
53-44¢
53-89¢

S3-118¢
116-249¢

123-10¢
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

33-24

33-60

53-98
102-14
121-3

29-10¢
33-22
53-32¢
S3-42¢
53-62¢
53-83
53-95

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
33-122
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¢0
122-12
123-5
123-9¢

33-24¢

53-60¢

53-98¢
102-14¢
121-3¢

29-10¢
53-22
53-34
S3-444
53-62¢
53-83¢4
53-95
53-108

53-11Re

61-8¢
94 -20¢
105-51¢
114-1

116-53¢

116-2464

119-3
119-22¢
120-3¢
125-3¢
116-53¢
118-19¢

53-200
53-484
53-93¢

53-122¢

117-12¢
124-10¢
119-64¢
53-144
53-42¢

116-249¢
118-11¢
119-10
119-21
119-27¢
119-31
119-44
119-64
121-1
122-126
123-5
123-9¢

53-28

$3-65

$3-102
103-21
123-10

30-3
53-22¢
53-34
53-46
53-65¢
53-83¢
53-95¢
$3-108
53-120
61-244
96-3¢
106-12#
114-1¢0
116-59¢

116-249¢

119-3¢
119-27¢
120-14

116-59
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
S3-65¢0

33-102¢

103-210
123-10¢

30-30
53-22¢
53-340
53-46
53-67
53-85¢
5$3-950

5$3-108¢

53-120

62-364
100-21#
107-12@
114-16
116-664
117-10
119-5
119-28¢
120-14

116-59¢
119-32¢

53-24¢
53-60¢
53-98¢
102-14¢
118-21¢

53-18¢
53-464

SEQ 0173
116-245 11¢6-245
117-120 118-11
118-19 118-1%
119-10 119-10¢
119-21¢ 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
123-30 123-6
123-100 124-8

53-32 $3-32¢
53-77 S3-77¢
53-106 33-106¢
112-9 112-9¢
125-3 125-34
53-14 53-14
$53-240 53-26
53-340 53-364
53-468¢ 33-464
53-67 53-67¢
53-87 S53-87
$3-98¢ 33-100
53-108¢ 53-110¢
5$3-120¢ 53-120¢
63-214 G6A-8¢
100-29¢ 101-5¢
107-27¢ 107-30¢
115-3 115-3¢
116-69¢ 116-930
117-10 117-10¢
119-5 119-5
119-31 119-31¢
120-146 120-144¢
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 S3-22¢
53-50 53-50¢




MsPUT

MsPUT)

MSRADI

M$RBRO
MSRNRO
MSSETS

MsSvC

MITLAS

MeTSTL

S53-62

53-100

103-18
119-3
58-11
91-16
107-27
119-64
58-11
91-14
91-18
107-27
118-11
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¢
58-280
91-144
107-33¢0

116-109¢

119-10¢
53-16
33-44

53-89
53-118
38-22¢6
62-36¢
73-19
94 -20
105-36¢
107-33
114-1

116-95

$3-62¢ 53-67
$3-100¢ 353-104
103-18¢ 112-3
119-3¢ 119-S
58-11 S58-11
91-16 91-16#
107-27  107-27¢
119-64 119-64¢
S8-11 58-11
91-14 91-14
91-18¢ 91-18¢
107-27 107-27¢
118-11 118-11
114-1¢ 119-10
123-3¢ 123-5
73-240
116-930 116-95
26-260 28-10
53-26¢ 353-30
53-62¢ 33-67
53-100¢ 53-104
103-18¢ 112-3
119-3¢ 119-5
S53-16¢ 33-20
53-440¢ 53-48
S53-89¢ 53-93
53-1180 33-12¢2
S8-30¢ 60-12
73-200 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¢ 353-98¢
S8-30¢ 60-12¢0
91-164 91-18¢
109-37¢ 110-27¢
116-146¢ 116-233¢
119-19¢ 119-21¢
33-160 33-20
33-440¢ 33-48
53-89¢ 53-93
53-118¢ 33-122
58-28 58-28¢
62-366 63-21
73-19¢ 73-20
94-204 96-3
105-36¢ 1035-31
107-33¢ 107-33¢
114-16¢ 116-47
116-95¢ 116-106

116-239¢ 116-240

53-67¢ 353-79
$3-1040¢ 33-108
112-5¢  115-3
119-5¢ 120-3
38-11 S8-11¢
91-18 91-18
116-106 116-106
58-11 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
116-95¢ 116-109
28-106 29-10
S3-306 33-34
S3-67¢ 53-19
53-104¢ 353-108
112-5¢ 115-3
119-5¢ 120-3
53-200 S53-24
53-48¢ 33-60
53-93¢ 33-98
$3-122¢ 55-7
60-12¢ 61-8
73-24¢ 91-12
100-29 101-3
110-27¢ 110-36
116-69¢ 116-93
116-2354 116-239
116-19¢ 118-21
119-28¢ 119-31
$3-285 53-32¢
$5-102¢ 33-106¢
61-8¢ 61-240
9-200 96-34
110-36¢ 111-3¢
116-235¢ 116-239¢
119-22¢ 119-27¢
53-200 33-24
S53-488 53-60
53-93¢ 33-96
S3-122¢ 35-7
58-28¢ 58-30
63-21¢ 63-214
73-20¢ 73-24
96-34 96 -3¢
105-51¢ 105-31¢
109-37 109-37¢
116-47¢ 116-53
116-106# 116-109

116-240¢ 116-245

$3-79¢

F14

CZUDKO UDASOA/KDASO-Q FORMATTER MACRO vOS5.01b Mondey 01-Oct-84 10:07 Page M-5
Cross reference tabls (CREF v05.01)

53-83

S3-108¢ 33-112

115-3¢

120-3¢
91-12
91-18

116-106

58-11¢

91-14¢

94-20
107-27¢
118-11¢
119-31¢
123-7¢

116-109¢

29-10¢
53-34¢
S3-79¢

53-100¢

115-3¢
120-34
53-24¢
53-60¢
53-96¢
55-8
61-8¢
91-12¢0
105-36
111-5
116-93¢
116-240
118-21¢
119-31¢

53-364

53-1100

62-360
100-21¢
114-1¢

116-2400

119-286
33-24¢
53-60¢
53-98¢
55-7¢
58-30¢
64-8
713-244

100-21

106-12

109-37¢

116-53¢

116-109¢
116-245¢ 116-245¢

115-10

120-14
91-12
91-18¢

116-106

58-11¢

91-16

94-20
116-106
118-11¢
119-44

61-24

91-14
105-31
114-1
116-95

116-240¢

119-7
119-32

33-40¢

S3-114¢

63-21¢
100-29¢
116-47¢

116-245¢

119-31¢
53-28
53-65
33-102
35-7¢
60-12
64-80
91-12
100-21¢
106-12¢
110-27
116-39
116-146
116-246

53-83¢
53-112¢
115-10¢
120-14¢
91-12

94 -20

116-106¢

38-110
91-16
94 -20
116-106
118-11¢
119-44¢

116- 1464

30-3¢
53-38¢
S3-834

S53-112¢

113-10¢
120-14¢
33-204
53-65¢

53-102¢

58-11

62-36

91-14¢
106-12
114-1¢
116-95¢
116-245
119-72
119-32¢

S3-440

33-118¢

64-84
101-3¢
116-33¢

116-246¢

119-32#
S53-200
53-65¢

53-102¢

53-8

60-12¢
64 -8¢
91-12¢
100-29
106-12¢
110-27¢
116-59¢

116-146¢
116-246¢

53-87
53-116
116-45
122-12
91-12¢
94-20
118-11

91-12

91-16

94 -20¢
116-106
119-64

121-1

$3-14
53-42
53-87
53-116
116-45
122-12
S53-32
53-17
S$3-106
S8-11¢
63-21
91-16
107-12
116-47
116-106
116 <6
119-10
119-44

53-48¢

53-122¢

68-229
105-364
116-59¢

116-249¢

119-44¢
53-32
S53-77
53-106
35-8¢
61-8
68-22
91-14
100-29¢
107-12
110-36
116-66
116-233
116-249

$3.87¢ 53-91

$3.1160 $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 91-164
94-206 94-20¢
116-106 116-106#
119-64 119-64

121-10 121-2

$3-146 53-18

53-420 53-46

$3-87¢ 53-91

53-116¢ S53-120
116-45¢ 117-10

122-12¢

$3.32¢ 53-36

§3-77¢ 53-81

$3-106¢ S53-110
$8-12  S8-12¢
64-8 68-22

91-160 91-18

107-12¢ 107-27

116-47¢ 116-53

116-106¢ 116-109
115-2469 116-249
119-106 119-19

119-44¢ 119-64

$3-60¢ 53-65¢
$5-7¢  55-80

70-32¢  73-19¢
105-S1¢ 106-12¢
116-668 116-69¢
117-120 118-11¢
119-64¢ 119-82¢
$3.32¢ S3-36

§3.77¢ S3-81

$3.106¢ 53-110
S8-11  S8-11¢
€1-80  61-24

68-22¢ 68-22¢0
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

53-91¢
$3-120¢
117-10¢

91-14
94 -20¢
118-11

91-120
91-164
94 -20¢

116-106¢

119-640
121-2¢

53-18¢
53-464
53-91¢

53-120¢

117-10¢

53-364
53-81¢

33-110¢

38-22

70-32

91-18¢
107-27¢
116-538

116-109¢
116-249¢

119-19¢
119-64¢

S53-77¢
58-11¢
13-204
107-12¢
116-93¢
118-19
119-83¢
53-36¢
53-81¢

53-110¢

58-12
61 24¢
70-3¢2
91-16¢
101-5¢
107-27¢
111-5

116-69¢

116-235¢

117-12¢

SEQ 0174
53-93 53-95¢
102-10 102-10¢
118-8 118-8¢
91-140 91-16
107-27 107-27
116-11¢ 119-64
91-120 91-12¢
91-18 91-18
107-27 107-27
116-1064 116 10690
119-64¢ 119-640
123-1 123-1¢0
53-22 353-22¢0
33-30 33-504
53-95 S$3-950
102-10 102-10¢
118-8 118-8¢
53-40 53-40¢
33-85 53-65¢
53-114 S53-114¢
S8-2260 58-20
73-19 73-19¢
94 -20 94 - 204
107-30 107-30¢
116-59 116-59¢
116-146 116-1460
117-12 117-12¢
119-21  119-22
119-82 119-82¢
$3-810 S53-85¢
S8-120 38-22¢
73-240 91-120
107-27¢ 107-30¢
116-95¢ 116-106¢
118-21¢ 119-7¢
53-40 53-40¢
$3-85 S53-85¢
$3-114 53-114¢
S8-12¢ 58-22
61-240 62-36
70-32¢ 70-32¢
91-18 91-18¢
101-5¢ 105-36
107-30 107-30¢
111-5¢ 111-5¢
116-93  116-93¢
116-239 116-239¢
118-11 118-11¢




MS$WORD

M$XFER
MEMORY

PNT
PNTY. ..

PNTB

PNTF
PNTS
PNTX
POINTE
POP

PRINT

PRINTB
PRINTF
PRINTS
PRINTX
PUSH

READEF
SETPRI
SETVEC
SvC
TABLE
XFER

yot

118-19
119-22¢
119-82
26-34
61-24
64 -8¢
100-29
105-51¢0
110-36
116-239
119-220
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¢
$3-72
53-141
45-8¢
45-17¢
45-140
26-32
43-23¢
92-18
113-34
44 -8¢
113-32
91-14
91-12
91-18
91-16
43-15¢
92-12
116-47
116-233
58-11
26-7¢
31-20¢

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
123-20
119-19

119-32

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

119-6

56-21
93-28

74-18
113-35

119-64

56-16
92-16
116-53

94 -20
26-8
41-10

116-235¢ 119-22¢

123-4

118-21
119-27¢
119-83
27-9
61-24¢
68-22
100-29¢
106-12
110-36¢
116-245
119-27
121-1¢
123-64
123-4

113-24
53-19
53-8
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
53-23
53-84
77-41

53-23
53-84

79-23

69-44
97-30

76-21

69-33
97-15
116-66

116-106

120-18
119-82¢

123-8

119-7
119-28

27-9¢

62-36

68-22¢
101-3
106-12¢
111-3
116-245
119-27¢
121-2¢
123-7¢
123-6

113-33
$3-27
53-88
79-23

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
101-5 101-5¢
107-33 107-33
111-5 111-5¢

116-245¢ 119-10
119-28¢ 119-31

123-1
123-8
123-6¢

53-31
53-92
82-4

53-31
53-92

114-31

123-1¢
123-8¢
123-8

53-35
53-96
83-5

53-35
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
5$3-109
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¢

58-20

63-21

96-3
105-36
109-37
114-10
119-10¢
119-31¢
123-3
123-9¢

53-47
53-117
113-28

S53-47
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¢
125-3

53-55
53-121
113-33

5$3-55
53-121

88-31
104 -41

84-7

89-16
113-15

119-21¢
119-44¢

38-28

64-8

9%-3
105-31
109-37

116-235¢

119-21
119-44
123-4

125-30

S3-58
53-124
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%-3¢ 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
$3-130 S3-137
116-98 119-6
33-64 53-68
$3-130 53-137
90-25 91-19
110-24 113-29
90-22 113-27
89-40 91-6




