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1.0 GENERAL INFORMATION

1.1 PROGRAM ABSTRACT

This program will format any disk drive connected to a UDAS0O disk
controller. At the time of this writing, there are three such drives in
existance -- the RA60, RABO and RAB1. No changes to this progrem will
be needed to format new disk drives as they become available.

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

1. Reformat - Formet the disk with the bad sector information that was
written onto the disk at the factory. This is the normal way to
format a disk.

2. Reconstruct - Format the disk without using any bad sector
information. This should be used only when the bad sector informetion
hes been destroyed or for some resson can no longer be resd from the
disk. This method may also be specified in the disk drive’'s maintenance
manual for special ceses (eg. changing an RM/RABO spere HDA from RMBO
format to RABO format.

3. Restore - Format the disk using bad sector information obtnined from
a disk file on the XXDP+ gsystem loed device. This method is provided
for use by manufacturing. No files sre provided, nor any method of
obtaining the files, at this time.

The fomtngorotion is performed by & Di tic Utilities and
Protocol ( ) program losded into the disk controller. The
host progrem simply downline loads the DUP program into the UDASO andg
monitors its execution. The DUP pror- obtains perameters from the
host an (eg. drive number send format mode) and reguests the host
program to print error and SuURmery . The DUP program is also
commonly celled s “disgnostic mechine” (DM) program.

This program can only format in one mode at » time. In RESTORE mode.
only one d’ k may be selected in the hardware guestions or sn error
message will result and the progres will stop.

In REFORMAT and RECONSTRUCT modes, any nusber of disk driv
selected. A UDASO can only format one disk at & time,

e UDASC will be selected sequentially. If the disk drives to te
formetted are connected to different UDASOs, sll UDASOs will
simultaneouzly. For exemple, lets sssume three units sre selected for
formetting in the hardwere guestions, units 1 end 2 are

one UDASO and unit 3 is connected to s different UDASO (Unibus
sddresses sre different). This program will sutomatically stert
s:multaneous format operetions on units 1 and 3. When unit 1 finishes
(or errors), unit 2 will be sterted. After units 2 and 3 are finished,
the program stops.
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This program will stop after each pass (all units formatted once).
There is no need to specify a PASS switch on the command |line to the
Disgnostic Runt . me Services (eg. START/PASS:1).

Special provisions have been made to allow this program to run under
an APT system in manufacturing. This system does not allow questions
to be asked of an operator. Such a condition also exists under %XDP.
when the UAM f] is set. In this condition, only reformat mode cen be
selected. Selecting RECONSTRUCT or RESTORE will result in an error.
Also, & date of 1-JAN-70 will be written on the disk,

1.2 SYSTEM REQUIREMENTS

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

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

PDP-11 Unibus processor

28K words of memory (minimum)

Console terminal

XXDP+ load media containing this program

One or more UDASO subsystems. The subsystem controllers
type UDASO-A with microcode level 3 or grester.

A system clock - either type L or P - will be used to time
the DUP program and report runtime, if availsble. If no system clock
is sveilable, this program cannot detect & hung DUP progrem.

2.0 OPERATING INSTRUCTIONS

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

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

2.1 COMMANDS

There are eleven legal commends for the Disgnostic Runtime Services
(Supervisor). This section lists the commends end gives & very brief
description of them, The XXDP+. User's Manual has more details.

COMMAND EFFECT
START Stert the diagnostic from an initial state
RESTART Start the disgnostic without initieslizi

CONT INUE Continue at test that was interrupted (:?ter tC)
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PROCEED Continue f~om an error halt

ExXIT Return to XXDP+« Monitor (XXDP+. OPERATION ONLY!)

ADD Activate @ unit for testing (ell units are
considered to be active at atart time

DROP Deactivate a unit

PRINT Print statistical nformation (see section 4.0

DISPLAY Type o list of all device informetion

FLAGS Type the state of all fl (see section 2.5)

ZFLAGS C{o.r all flags (see section 2.3)

A command cen be recognized by the first three characters. 50 you
may., for example, type "“STA” instead of “START",

2.2 SWITCHES

There are several switches which are used to modify supervisor
operation. These switches are appended to the 1 { commands. All of
the 1 1 switches are tabulated below with a brief description of
each. In the descriptions below. a decimal number is designated by

SWITCH EFFECT

/TESTS:LIST Execute only those tests specified in
the list. List is & stri of test
numbers, for example - /TESTS:1:5:7-10.
This list will couse tests 1.5,7.8,9,10 to
be run. All other tests will not be run.

/PASS : DDDDD Execute DDDOD pesses (DODDD = 1 to 64000)

/FLAGS:FLGS Set specified flags. Flegs ere described
. in u:tm 253' .
: DDDOD of pass after ever
only. “Z00080 - 1 to )
/ZUNITS:LIST TEST/ /DROP only those units specified

in the list. List example - /UNITS5:0:5:10-12
use units 0,5,10,11,12 (unit numbers =~ 0-63).

Example of switch usege:
START/TESTS:1-5/PASS: 10007E0P: 100

The effect of this commend will be: 1) tests 1 through 5 will be
executed, 2) ell units will tested 1000 times and 3) the end of pass
messeges will be printed after each 100 pesses only. A switch cen be
rec ized by the first three characters. You may, for example. type
“/TES:1-5" instead of “/TESTS:1-5".

Below is o table that specifies which switches can be used by each
command ,
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TESTS PASS FLAGS EOP UNITS

START X X X X X

RESTART X X X X X

CONT INUE X X x

PROCEED X

DROP X

ADD X

PRINT

DISPLAY x

FLAGS

ZFLAGS

EXIT

2.3 FLAGS

Flags are used to set up certain operational parameters such es
looping on errc~. All flags are clesred at startup and remain clesred
until explicitly set using the flags switch, Flags are also clesred
after a START or RESTART command unless set using the flag switch,

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

FLAG EFFECT

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

LOE Loop on error

IERe Inhibit all error reports

IBE« Inhibit all error reports except

first level (First level contains
error type, nusber, PC, test and unit)

IXEe Inhibit extended error reports (those
ong ggllo: by Hmfxtuif:o'u) e
irect messages to line printer
PNT Print test nusber os test executes
B80E “BELL” on error
UAM Unattended mode (no menual intervention)
DU Inhibit pro!r- dropping of unitse
LOT Loop on tes

sError messages are described in section 3.1

See the XXDP+ User‘'s Manuasl for more details on flags. You may
apecify more than one flag with the FLAG switch., For example, to
csuse the program to loop on error, inhibit error reports and type a
"BELL” on error, you may use the following string:

/FLAGS:LOE: IER:BOE
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..............

When a diagnostic is STARTed, the Runtime Services will prompt the
user for hardware information by typing “CHANGE MW (L) ?" . When you
answer this guestion with a "Y*, the Runtime Services will ask for the
number of units (in decimal). You will then be esked the following
auestions for each unit., When you answer this question with an "N”,
the Runtime Services will use the answers built into the program by
the SETUP utility (see chapter &6 of the XXDP+ User's Manuesl). If you
nave never run the SETUP utility on this program file, the default
values listed below ( just before the question mark) will be used.

UNIBUS ADDRESS OF UDA (0) 172150 ?

Answer with the address of the UDAIP register of one UDA as
addressed by the processor with memory management turned off
(j’:’g:’i)-ﬂ even 16-bit address in the range of 160000 to

1 .

VECTOR (0) 154 ?

Answer with the interrupt vector address of the UDA. A vector
address in the range of 4 to 774 may be specified. The UDA
does not have & vector "hard wired” to it, so eny vector not
being used by this program and XXDP. may be used.

BR LEVEL (D) S5 7

Answer with the interrupt priority used by the UDA. Levels 4
to 7 are sccepted. This level must match the level "herd
wired” in the UDA by the priority plug.

UNIBUS BURST RATE (D) 63 ?

The UDA allows the ability to control the saximum number of
words transferred across UNIBUS each time the UDA becomes
master. The default snswer of 63 will sllow for the fastest
execution of this disgnostic program. You may answer with the
value your operating system uses or use zero which will tell
the to supply 8 velue thet should work on sny system. A
decimal number in the range of O to 63 may be specified and
all velues shculd work on any oystem. A larger velue will
allow for & faster rumning am, The value will be peased
directly to the UDA during initialization.

DRIVE NUMBER (D) 0 ?

Answer with the drive number of the drive you wish to test.
This is the number which appears on the “unit plug” on the
front of the digk drive. On & multi-unit drive, eech sub-unit
number on the drive must be tested as a seperate unit to
completely test the drive. A maximum of eignt logical drives
may be tested on one UDA at & time (UDA configuration limit).
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2.5 SOFTUARE QUESTIONS

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

After you have snswered the hardware questions or after a RESTART or
CONTINUE command, the Runtime Services will ask for softwere
parameters. You will be prompted by "CHANGE SW (L) ?” If you wish to
change sny perameters, answer by typing "Y“. The softwasre quest ions
and the default values are described in the next pasragraphs. 7You may
change the default velues with the SETUP utility,

REFORMAT USING EXISTING BAD SECTOR INFORMATION (L) Y ?

I1f this guestion is answered "YES”, then the user wants the
REFORMAT mode format operation. REFORMAT mode will use the
bad sector information that is already on the disk., Any
other mode will destroy this information, If this guestion
is answered "NO", the following will be asked to be sure the
user knows what he is doing.

NOT USING EXISTING INFORMATION WILL DESTROY THE FACTORY BAD SECTOR
INFORMATION ON THE DISK.
AGAIN - REFORMAT USING EXISTING BAD SECTOR INFORMATION (L) v ?

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

format mode. If this is enswered "YES”, then the user wonts
the REFORMAT mode format operation and use the ou;-tint

bad block information. If again snswered “NO”, the following
question will be asked.

RECONSTRUCT BAD SECTOR INFORMATION (L) Y ?

A "YES” answer will couse 8 reconstruct mode format
operation. If answered “NO”, the following will be asked
to verify the user really wants the restore mode format.

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

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

only on & "YES” snswer. Otherwise the following message

will be printed and the program will abort.

YOU CANNOT PROCEED WITHOUT SUCH A FILE.
RESTART PROGRAM AND SELECT TO REFORMAT OR RECONSTRUCT DISK.
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...............

When the progrem starts a warning message is printed to warn of improper
use of this formatter.

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

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

You must answer “YES” or the program will abort immedistely. This
family of disk drives uses a powerful bad block revectoring mechanism to
replace blocks that fall on defective areas of the disk media. As o
disk is used and defective blocks are detected, DEC operating systems
repiace the blocks with other blocks on the disk (reserved for this
purpose and otherwise inaccessab.e) so that the disk cmt-ntl‘ appears
to have its full storage capecity of error free disk blocks. ormatting
a disk of this type destroys this history information and is sbsolutely
not recommended except in the cases .poc-ﬁc.u; described in the disk
drive's service manual. Thase disks ure fully formatted when shipped
from the factory, therefore there is no resson to run this formatter
program at installation.

Upon answering “TES“ to the sbove question, the dote will be asked
for in the format used by the XXDP. asystem.

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

The defoult is provided so the user need not supply the dJeste.
The date question will normally only be asked one time. If an
improper answer is typed, “INPUT El‘ﬂ" is printed and the
question is asked again. A two or four digit year may be
typed. A four digit year must be 1900 or greater (e3.
14-APR-1982). If only two digits sre typed, the year s
determined as follows:

1. If the number typed is 70 or grester, a 19 is prefixed.
Eg.. 1-JAN-70 translates to year 1970 and 25-DEC-99
trenslates to yeer 1999.

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

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

S%‘R‘%Alé NUMBER FOR UNIT xx UDA AT xxxxxx DRIVE xxx

A decimal number in the r-'?o of O to 18446744073709551615
must be entered (no default).

s e S e e e AR s
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If RESTORE mode is selected, the following question will be asked.

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

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

2.7 EXTENDED P-TABLE DIALOGUE

B T I T

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

To illustrate a more efficient method, suppose you are testing a
fictionel device, the XY1l. Suppose this device consists of a control
module with eight units (sub-devices) attached to it. These units are
described by the octal numbers 0 th 7. There is one hardware
parameter that cen vary among units called the Q-fsctor. This
Q-factor may be O or 1. Below is a simple way to build » table for
one X¥Y11l with eight units.

@ UNITS (D) ? 8<CR>

UNIT 1

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE @ (0) ? O<CR>
Q-FACTOR (0) 0 2 1<CR»

UNIT 2

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

UNIT 3

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

UNIT 4

CSR ADDRESS (0) ? 160000<CR»>
SUB-DEVICE @ (0) ? 3<«CR>
Q-FACTOR (0) O ? <CR>

UNIT 5

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE @ (0) ? 4<CR>
Q-FACTOR (0) 0 72 <CR>»
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CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE @ (0) 7 S<CR>
Q-FACTOR (0) O ? <CR>
UNIT 7
CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE @ (0) ? 6<CR>
Q-FACTOR (0) O ? 1<CR>
UNIT &

CSR ADDRESS (0) 160000<CR»
SUB-DEVICE @ (0) ? 7<CR»
Q-FACTOR (0) 1 ? <«CR»

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

As you can see from the sbove example, the hardware parameters do not
v:l;y significantly from unit to unit. The procedure shown is not very
efficient.

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

@ UNITS (D) 2 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) ? 6,7<CR»
Q-FACTOR (0) 0 2 1<CR>

As you can see in the sbove dialogue, the runtime services will build
as many entries as it con with the information given in any one pass
through the questions. In the first pass., two entries are built since
two sub-devices and q-factors were specified. The Services essume
that the CSR address is 160000 for both since it was specified only
once. In the second pass, four entries were built. This is because
four sub-devices were specified. The "-" construct tells the Runtime
Services to increment the data frcm the first number to the second.
In this case, sub-devices 2, 3, 4 and S were specified. (If the
sub-device were specified by addresses, the increment would be by 2
since addresses must be on an even boundary.) The CSR addresses and
Q-factors for the four entries sre 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 accomplisred in one pass as shown
below.

@ UNITS (D) ? 8<CR>

UNIT 1

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE ¢ (0) ? 0-7<CR>
Q‘Fm‘m (0) o ? 001.°.||.1.1‘cn,

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

2.8 QUICK START-uP PROCEDURE

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

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

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

3. Type "R ZUDEDO"

4. Type “START"

S. Answer the "CHANGE MW" question w: th “Y*"

6. Answer all the hardware questions

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

8. Answer “Y" to the "ARE YOU SURE ..."” question following the
warning. Please read the disk drive's service manusl before
answering this question.

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

flags and software parameters. These defaults are described in
sections 2.5 and 2.5.
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Sumple of terminal dialogue to test two oisks on one UDAS0:
DR>STA

CHANGE HW (L) 2 Y

@ UNITS (D) ? 2

UNIT O

UNIBUS ADDRESS OF UDA (0) 172150 ?
VECTOR (0) 154 ?

BR LEVEL (D) S ?

UNIBUS BURST RATE (D) 63 ?

DRIVE NUMBER (D) O0 ? 0,1

CHANGE S (L) 2?2 N

WARNING :

THIS FCRMATTER 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 10 RUN THIS FORMATTER (L) N ? Y
ENTER DATE AS DD-MMM-YY (A) 1-JAN-70 ? 14-APR-82

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

Format Version 8

STOPPING THIS FORMAT AFTER THIS POINT WILL MAKE THE DISK
UNUSABLE, AND WILL CAUSE THE DISK TO BE SPUN DOWN WHEN
BROUGHT ONL INE.

UNIT 1 UDA AT 172150 DRIVE 1 RUNTIME 0:00:23

Format Version 8

STOPPING IS FORMAT AFTER THIS POINT WILL MAKE THE DISK
UNUSABLE, AND WILL CAUSE THE DISK TO BE SPUN DOWN WHEN
BROUGHT ONL INE.

UNIT O UDA AT 172150 DRIVE O RUNTIME 0:42:20
Format completed
2 Revectored LBNS
2 Primary revectored LBNS
0 Secondery/tertiary revectored LBNS
0 Bad RBNS
0 Bad blocke in the RCT ares due to data errors
O Bad blocks in the DBN area due to data errors
O Bad blocks in the XBN area due to data errors
2 Blocks retried on the check pass
FCT used successfully

e —
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UNIT 1 UDA AT 172150 DRIVE 1 RUNTIME 1:25:18
format completed
131 Revectored LBNS
151 Pr' aary revectored LBNS
0 Secondery/tertiary revectored LBNS
0 Bad ~i.5
1 Bad blocks in the RCT area due to data errors
0 Bad blocks in the DBN area due to data errors
O Bad blocks in the XBN area due to data errors
249 Blocks retried on the check pass
FCT used successfully

CZUDE EOP 1
on 0 CUMAATIVE ERRORS
>

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

DR>STA

CHANGE M (L) 2 N

CHANGE SW (L) 2?2 Y

REFORMAT USING EXISTING BAD SECTOR INFORMATION (L) Y 2 v

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 WAMT TO RUN THIS FORMATTER (L) N 2 v
ENTER DATA AS DD-MMM-YY (AR) 1-JUAN-T70 ? 14-APR-82

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

RUNTIME 1:33:45

2 Primery revectored LBNS
0 Secondery/tertiary revectored LBNS
Bad RBNS

0 Bed blocks in the RCT ares due to dets errors
O Bad blocks in the DBN area due to data errors
0O Sed blocks in the XBN ares due to datas errors
2 Blocks retried on tre check pass

FCT used suczessfully

CZUDE EOP 1
o 0 CUMULATIVE ERRORS

=]
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3.0 ERROR INVORMATION

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

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

where: NAME * disgnostic name
TYPE = error type (S5YS FTL ERR, DEV FTL ERR)
NUMBER = grror number
UNIT NUMBER = O - N (N is lest unit in PTABLE)
TST NUMBER = test and subtest where error occurred
PC: XXXXXX = address of error message cell

System fatal errors (SYS FTL ERR) sre used to report errors that are
fatal to the enti.re diagnostic program. The disgnostic stops end the
Runt ime Services prompt is printed. .

Device fatal errors (DVC FTL ERR) sre used to report errors that are
fatal to the de-ice (may be either a UDASO or disk drive). Testing
stops on that device for the remsinder of the current test.

Basic error messages are that contain some additional
informat ion about the error. hese are slways printed unless the
“IER” or “IBE" flegs are set (section 2.3). These messages ore
printed after the associsted general message.

Extended error messages contain supplementesry error informstion such
ss register contents or good/bed dets. These are alweys printed

unless the “IER”, “IBE” or "IXE” flags are set (section 2.3). These
messages are printec after the sssociated general error message anc
any sssociated besic error meesssges.

The ral and basic error messages from this disgnostic ere always
one line esch. The besic message def ines what program detecteo the
error, the UDASO being used and the time of the error:

HOST PROGRAM UDA AT xxxxxx RUNTIME nhivh:ewm:os
The host program (PDP-11) detected the error, UDA AT xxxxx

identifies the address of the UDASO being tested. It may be
omitted if the error is not specific to one UDASO,
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Sample error messaQe:

CZUDE DVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 000 PC: xxwwrn - general message
HOST PROGRAM UDA AT 172150 RUNTIME 0:00:12 basic message
JDA RESIDENT DIAGNOSTICS DETECTED FAILURE :

UDASA CONTAINS 104041 ) e-tended messnge
REPLACE UDA MODULE M7485 /

The DUP progrem may also print error messages. They are printed
ox.c;%v as presented by the DUP program and cannot be suppressed by
any ags.

5.2 SPECIFIC ERROR MESSAGES

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

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

Following is @ list of the error messages that me be printed by the
disgnostic program. In the list, some of the res that mey vary
with execution or program version are shown as "“xxx“. These include
program counters and runtime. Other numbers, such as unit number,
drive number, UDASO address and dets in registers are filled with
sample numbers. Additional information about the error may follow the

error message.

00001 CZUDE SYS FTL ERR 00001 ON UNIT 00 TST 001 SUB 000 PC: xmxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx
I DON'T LIKE THE ANSMERS YOU GAVE TO THE HARDMARE QUESTIONS
UDA HAS MORE THAN ONE ViCTOR, BR LEVEL OR BURST RATE

When the hardware guestions were arswered, two units were
selected with the same UNIBUS address but with a different
vector, BR level or burst rate. A singzo UDASO cen have only
one vector, BR level or burst rete. The progrem is aborted and
returns to the Runtime Services prompt so that you cen change
the hardwere gQuestions.

00002 CZUDE SYS FTL ERR 00002 ON UNIT Q0 TST 001 SUB 000 PC: xmmxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx
I DON'T LIKE THE ANSWERS YOU GAVE TO THE HARDMARE QUESTIONS
TWO UNITS SELECT THE SAME DRIVE

The herdware guestions for two units were exactly the same.
Tre progrem is sborted and returns to the Runtime Services
prompt so that you can change the hardware guestions.

7 0016
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00003 CJUDE SY5S FTL ERR 00003 ON UNIT 00 TST 001 SUB 000 PC: mxxwmex
HOST PROGRAM UDA AT 172150 RUNTIME x:x»:xx
I DON'T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS
MORE THAN EIGHT DRIVES SELECTED ON THIS UDA

Up to four physical disk arives can be attached to o UDASO et
one time. A physicel disk drive may be from one to four
logical disk drives. Each logical disk drive is consi dered one
unit to the dnwt'c program, Even though more than e r
1oY-cnl. disk drives can be attached to one UDASO, the UDASO
only mrt- eight. The program is aborted and returns to the
Runtime Services prompt so that you can change the hardware
questions.

00004 CZUDE SYS FTL ERR 00004 ON UNIT 00 TST 001 SUB 000 PC: xxmxxx
HOST PROGRAM RUNTIME x:xxixx
NOT ENOUGH ROOM IN MEMORY TO TEST THE UNITS SELEC'EO
PLEASE START PROGRAM OVER AND TEST FEWER UNITS AT A TIME

This przrln does not limit the number of units that cen
be test specifying & maximum number. What limits
the number ». the amount of memory used to store dets

on each unit. You have exceeded the number of units
thnt sre testable at one time. Stert progrem over and
se'ect fewer units.

00008 CZUDE SYS FTL ERR 00008 ON UNIY 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME a:xx:xx
I DON'T LIKE THE ANSMERS YOU GAVE TO THE HARDWJARE QUESTIONS
TWO UDA'S USE THE SAME VECTOR

The hardware guestions for two units specified different

UDASO Unibus sddresses but identical vector addresses. The

pf is aborted and returns to the Runtime Services prompt
t you cen change the herdware questions.

00009 czwe DVC FIL ERR 00009 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
T PROGRAM RUNTIME x:xx:xx
CII.Y ONE DISK CAN BE SELECTED IN v QUESTIONS IN RESTORE MODE.
PLEASE START PROGRAM OVER AND SELECT OMLY ONE DISK.

If the operstor chooses to run the formatter in RESTORE
mode, then ml; one did: con bo selected in the herdwere
questions. RESTORE is run in this way becaouse

e file containing tho bad block information is used and
thet information matches only one drive.

00010 Cm DVC FTL ERR 00010 ON UNIT 00 TST 001 SUB 000 PC: xmxxxx
T PROGRAM RUNTIME »:xx:xx
YHIS PROGRAM Cm ONLY REFORMAT A DISK IN UNATTENDED MODE

This p em needs to ask questions of the operator. It
refuses to run in RECMTRUCT snd RESTORE modes because the
questions obtain data that is sbsolutely necessary. REFORMAT
mode is sllowed to run because only » date is needed. The
default date of 1-JAN-70 is used.
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00014

00020

CJUDE DvC FTL ERR 00014 ON UNIT 00 TST 001 SUB 000 PC: »xxmxx
HOST PROGRAM UDA AT 172150 RUNTIME n:xx:xx

JDASO CONTROLLER IS AT A REVISION LEVEL NO LONGER SUPPORTED
8Y THIS FORMATTER PROGRAM, THIS PROGRAM REQUIRES A UDASO-A
CONTROLLER (MODEL 6) WITH MICROCODE VERSION AT 3 OR GREATER,

CONTROLLER REPORTED MODEL CODE xx AND MICROCODE VERSION »»x

All UDASO-0's (modules M7161-2) sre not supported by this diag-
nostic. The module set M7485-6 is the only one that con be tested
by this disgnostic. If the controller is & UDAS0-0 (M7161-2)

it will not be tested. If the controller is a UDASO-A (M7485-6)
and it has old microcode (the microcode version is less than

3) this message will be printed but testing will go on, If

the controlle~ =~nsists of the M7161-2 modules, instell one
nith'ﬂ7485-6 modules. Do not intermix the two, it will not

work !

CZUDE OVC FTL ERR 00020 ON UNIT 00 TST 001 SUB 000 PC: =mxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx

MEMORY ERROR TRYING TO READ UDA REGISTERS

CHECK UNIBUS SELECTION SWITCHES ON UDA MODULE M7485

OR UNIBUS

OR REPLACE UDA MODULE M7485

A non-existant memory error occurred when the host pror-
tried to access the UDAIP and UDASA registers. The WD

is at another address (check the UNI selection switches)
or module M7485 is broken or the UNIBUS is broken.
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00021 CJUDE DVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 000 PC: =xxxx»
HOST PROGRAM UDA AT 172150 RUNTIME x:xr:inx
UOA RESIDENT DIAGNOSTICS DETECTED FAILURE
UDASA CONTAINS 105154
REPLACE UCA MODWWLE M7486

The UDA Resident diagnostic detected o failure., The
error is displayed in the UDASA, Here are the possible
error values and their meaning:

104000 - Fatal seguncer error

104040 - D processor ALU error

104041 - D proc ROM parity error

105102 - D proc with no Board 02 or RAM perity error
105105 - D proc RAM buffer error

105152 - D proc SDI error

105153 - D proc write mode wr SERDES error

105154 - D proc read mode SE S, RSGEN, end ECC error
106040 - U proc ALU error

106041 - U proc Control Register error

106042 - U proc DFAIL/ROM perity error/Board 01 test count is wrong
106047 - U proc Constant ROM error with D proc running SDI test
106055 - Unexpectant trap found, aborted diagnostic
106071 - U proc ROM error

106072 - U proc ROM parity error

106200 - Step 1 dete error (MSB not set)

107103 - U proc RAM parity error

107107 - U proc RAM buffer error

107115 - Board #2 test count =as wrong

112500 - Step 2 error

122240 - NPR error

122300 - Step 3 error

142300 - Step 4 error

Replace the board specifiei. M7485 is the Unibus
interface board. M7486 is the SDI interface board.
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00022

00023

00024

JUDE DVC FTL ERR 00022 ON UNIT 00 TST 001 SUB 000 PC: xwmmmxx
HOST PROGRAM UDA AT 17215C RUNTIME x:x»:ixx
STEP BIT DID NOT SET IN UDASA REGISTER DURING INITIALIZATION
STEP BIT EXPECTED 004000

UDASA CONTAINS 000000
REPLACE UDA MODWWLE M7485

The UDA did not respond as expected during the

initializetion sequence which communicates using detes
in the UDASA register. A normal n:gonu from the UDA
contains either a STEP bit or an ERRULR bit defined as

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

bit 11 (004000) Step 1 bit
The expected step bit nor the error bit set within the
expected time.

CZUDE DVC FTL ERR 00023 ON UNIT 00 TST 001 SUB 000 PC: »mmxxxx
HC LT PROGRAM UDA AT 172150 RUNTIME x:xx:xx
UDA DID NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING INITIALIZATION
6 WORDS WERE TO BE CLEARED STARTING AT ADDRESS 040644
FIRST SEVERAL WORDS NOT CLEARED (UP TC 6):
ADDRESS CONTENTS
040644 000010
040650 000010
040652 000010
REPLACE UDA MODULE M7485

The UDA is to clear the ri structure (a communications sres
used by the UDA to talk to host) in host memory before
Step 4 of initializetion. If the UDA diegnostics did not
clear memory and did not flag an error, then error message
00023 is displ . The contents of each word in memory

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

to clesr each word indicates s fault in the address

interface to the Unibus.

CZUDE DVC FTL ERR 00024 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx
UDASA REGISTER DID NOT GO TO ZERO AFTER STEP 3 WRITE OF INITIALIZATION
PURGE /POLE DIAGNOSTICS WERE REQUESTED
UDASA CONTENTS 004400

For better testing, the host can test the PURGE and POLE
mechanism of the UDA., To do so the host sets bitl5 of the
step 3 dats and sends the data to the UDA., The UDA must
@0 to zero and wait for the purge and pole. If the UDA
never went to zero, then error message 00024 is displayed.
The UDA may heve a bad M7485 module or the UNIBUS may be
broken,

.JG ’.J 9020
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00025

00030

00031

C2UDE DVC FTL ERR 00025 ON UNIT 00 ST 001 SUB 000 PC: »xxmxx

HOST PROGRAM UDA AT 172150 RUNTIME x:xrixx

UDA DID NOT RETURN CORRECT DATA IN UDASA REGISTER DURING INITIALIZATION
UDASA EXPECTED 004400
UDASA CONTAINS 004000

REPLACE UCA MODULE M7485

For each step of initialization, specific data is expected
to be displayed in the UDASA, If the UDASA does not match
the expected data, then error message 00025 is displayed.
Replace DA module M7485,

CZUDE DVC FTL. ERR 00030 ON UNIT OO0 TST 001 SUB 000 PC: xxxmxx

HOST PROGRAM UDA AT 172150 RUNTIME x:xx:nx

UDA REPORTED FATAL ERROR IN UDASA REGISTER WHILE RUNNING DM PROGRAM
UDASA CONTAINS 100004

A message “rom the UDA firmware reports an unexpected
failure. An error code is presented in the UDASA,
Here is o list of the codes and their meanings:

004400 - UDA hes been inited by either a bus init or by
writing into the UDAI

100001 - UNIBUS envelope/packet read error (parity or timeout)
100002 - UNIBUS envelope/pecket write error (parity or timeout)
100003 - UDA ROM and RAM parity error

100004 - UDA RAM parity error

100005 - UDA ROM perity error

100006 - ring resd error

100007 - UNIBUS ring write error

100010 - UNIBUS interrupt master failure

100011 - Host sccess timeout error

100012 - Host exceeaded credit limit

100013 - UDA SDI hardware fotal error

100014 - DM XFC fatal error

100015 - Hardware timeout of instruction loop

100016 - Invelid virtual circuit identifier

100017 - Interrupt write error on UNIBUS

CZUDE DVC FTL ERR 00031 ON UNIT 00 7ST 001 SUB 000 PC: mxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME »x:xx:xx

NO INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES

ASSUME PROGRAM IS HUNG

All DM programs are required to communicate with the
host program; so as to sssure the host p am that
the DM program is not hung wp or in an endless loop.
If the DM program has not done 50, the host program
assumes the DM is hung and this message appears.
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00032

00033
00034

JUDE DVC FTL ERR 00032 ON UNIT 00 TST 001 SUB 000 PC: »xmxxx»
HOST PROGRAM UDA AT 172150 RUNTIME x:xx;xx
MESSAGE BUFFER RECEIVED FROM DM PROGRAM 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 progrem and the host program communicate with
each other using packets. Each packet must have o
request number set up by the DM program and interpreted
by the host progrem. This request number is not &
known reguest number. The problem may be the UNIBUS
or either one of the UDA modules or a corrupted DM
program. Word 1 contains the DM request number, and
word 2 typically contains the drive number. The rest
of the buffer contains information specific to o

DM request. The numbers in the example show

the order in which words are displeyed.

CZUDE DVC FTL ERR 00033 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx

HOST PROGRAM UDA AT 172150 RUNTIME x:mx:xx

RESPONSE PACKET FROM UDA DOES NOT CONTAIN EXPECTED DATA

EITHER UDA RETURNED ERROR STATUS OR PACKET WAS NUT RECEIVED CORRECTLY

COMMAND PACKET SENT RESPONSE PACKETY RECEIVED
000000 000020 000000 000020
000000 000000 000000 000000
000000 000002 000000 000202
000000 014336 000000 014336
000000 034674 000000 034674
000000 000000 000000 000000
000000 000000 000000 000000
000000 051232 000000 051232
000002 000000 000000 000000
000000 000000 000000 000000
000000 0G0000 00000C 000000
000000 000000 000000 000000

‘he host program inspected the response packet which wes
given by to UDA. The response packet msy have been in
error with one of the following points:

1) The end code was not as expected.

2) The stetus code showed an error occurred with the
lest command.

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

If 1 or 3 occurred, there may have been a transmission
problem between the UDA and the host program., If 2 occurred,
check the error code in the MSCP specification for further
information. The peckets are displayed 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

JUDE DVC FTL ERR ©CO036 ON UNIT 00 TST 001 SUB 000 PC: wmmmmnx
HOST PROGRAM UDA AT 172150 RUNTIME x:x»:xx

NO INTERRUPT RECEIVED FROM UDA FOR 30 SECONDS

WwHILE LOADING DM PROGRAM

After a DM program has been sent to the UDA, the host
program expects an interrupt within 30 seconds. The
interrupt is used to assure the host progrem that the
DM program is sane. If no interrupt occurred, then
error message 00036 is displayed and the DM program is
assumed to be hung.

CZUDE DVC FTL ERR Q0037 ON UNIT 00 TST 001 SUB 000 PC: xxxmxxx

HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx

UDA REPORTED FATAL ERROR IN UDASA REGISTER WHILE LCADING DM PROGRAM
UDASA CONTAINS 100004

REPLACE UDA MODULE M7485

While loading the DM program to the UDA, the UDASA
became non-zero. When this occurs, it signifies that
the UDA microcode has run ecross a fatal error. The
displayed velue is in octal. Check the error code with
the list in 00030.

CZUDE DVC FTL ERR 00100 ON UNIT 00 TSY 001 SUB 000 PC: xnmuxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx
DUP PROGRAM ASKED UNEXPECTED QUESTION (25)

The DUP program sends a value that corresponds to
a specific question or message. If this value does not
fit into the renge of guestions, then this error appeesrs.

CZUDE DVC FTL ERR 00101 ON UNIT 00 TST 001 SUB 000 PC: mxxxxx
HOST PROGRAM UDA AT 17215C RUNTIME x:xx:xx
DUP PROGRAM REJECTED ANSWER TO DATE OR SERIAL NUMBER QUESTION

After the operator inputs the dete/serisl number, the
DUP program will ask the host program for them. If for
some reason the date/serisl number was unacceptable to
the DUP program, this error messege will sppesr. Retry
the program and if this error appears agein, get out

of the diagnostic runtime services and beck to the
XXDP+ prompt and reload the program.

o e e s S A ———————————————

9EGQ 0023
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3.2.2 DUP PROGRAM ERRUR MESSAGES

Error messages returned by the UDA formatter are as follows:
GET STATUS failure
This could be caused by a number of reasons. Erxamples: the

RUN/STOP switch is out, the WRITE PROTECY switch is in, or the
DIAGNOSTIC REQUEST bit is set by the drive.

SDI send error

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

Unsuccessful SDI command

The response from an SDI command was unsuccessful and all commands
should be successful for the formetter to work, There may be a
cable problem, cdrive receiver problem or UDA transmitter problem.

SDI receive error

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

the first word from the drive was not a start frame, there was s framing
error on the SDI level O read (cable/receiver/tronsmitter problem),
checksum error, or the buffer size given by the formatter wasn’'t large
cnouY\ for the UDA. Again, there may be a cable/receiver/transmitter
problem

UNIBUS read error
This is caused by one of two problems. While trying to read an overlay
into the UDA buffer memory, the formetter come across a nonexistent memory
error. Or, there was a failure while downline loadi the bad block
r:q";'és.mﬁm' There may be something wrong with the UNIBUS or the UDA module
485.
Formatter initializetion error

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

Non-existant unit number
The desired disk drive wasn’'t attached to the UDA,

e e e e £ 5 R S A 8 S

3

£G 0024



M

ZUDEDO PDP 11 UDA DRV FMTR MACRO VvO05.00 Tuesday 24-May 83 10:10 Page 25
USER DOCUMENTATION

DBN/XBN format error (drive FORMAT command failed)
All attempts and retries to format a track failed. There may have been
a timeout of drive signals, the drive dropped the READ/WRITE READY
signal during the format operation or the drive clock timed out (which
indicates cable/transmitter/receiver failures),

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

SEEK error
After a seek command completed successfully, tne READ/WRITE READY
signal was never set or the ATTENTION signal was set.

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

LBN format error (drive FORMAT command failed)
All attempts and retries to format a track failed. There mesy have been
s timeout of drive signals, the drive dropped the READ/WRITE READY
signal during the format operation or the drive clock timed out (which
indicates cable/transmitter/receiver failures).

FCT write error
A particular block feiled to be written into every copy of the FCT.
There is either terribly bad media or 8 write logic fa:ilure.

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

RCT write error

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

V)

TP
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RCT full
There were so many bad blocks on the media that the RCT area weas

filled and could not hold any more. There could be read/write
logic failure or bad cable connection.

FCT read error

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

FCT downline-load error
The formatter was led to believe that a bad block information file

was larger than it reslly was. There may be a UNIBUS or M7485
problem.

Drive init timeout

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

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

FCT corrupted - Format Invelid

A problem wes detected while using the deta in the FCT, Either
the data was not written properly or it has been corrupted since the
last format. The format on the disk is no good and the disk will not be
usable by sny DEC operating system. Running the formatter again may
have @ slight chance of succeeding. Otherwise, replace the disk or HDA.
1f you do not have a spare disk or HDA you may try to format the disk ‘n
RECONSTRUCT mode. If the disk is not an RABO, order a replacement disk
or HDA immediately.

SEG

0026



) 2

B35
JUDEDO PDP 11 UDA DRV FMIR MACRO vO05.0C Tuesday 24 May 8% 10:10 Page 27
USER DOCUMENTATION

DRIVE ERROR ENCOUNTERED - STATUS RESPONSE :
STATUS (R TO LU): 1AF1 0304 EL100 B8BOO 008C 0013 1000
LAST BLOCK ACCESSED (16-BIT OCTAL): 000000 000000 .

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

in the drive and continue. This error does not mean that
anything is necessarily wrong unless this error is printed many
times. If you see wmany of these errors, you may wish to stop
the format and run di tics on the disk arive. But remember,
if you stop the formatter the disk will not be usable and the
disgnostics will report the format is bad. The drive's status
is presented in hexidecimal in the seme format as the disgnostic
programs. The lest block accessed is a representation of the
last block header written onto the disk,

MORE THAN 12.5¢ OF TRACK IS BAD

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

An example of how tre errors sre presented is below:

RUNTIME 0:00:18
Non-existant unit number
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4.0 PERVORMANCE AND PROGRESS REPORTS

There is no statistical report that can be printed using the
D agnostic Runt me Services PRINT command.

The DUP program ssues the following messages upon normal
completion:

Fformat completed
~n Revectored LBNS

Where n is the number of LBNs revectored in the user dats ares.

n Primary revectored LBNS

Where n 's the number of LBNs which were primary revectors.

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

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

~ Bad blocks in the RCT area due to datas errors
Where n is the number of blocks in the total RCT ares which
were bad.

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

n Bad blocks 'n the XBN ares due to dats errors

Where n is the number of blocks in the total XBN ares which
were bead.
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n Blocks retried on the check pass

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

FCT used successfully or
FCT was not used

Depend! on the snswers to the software guestions and the
availability of the bad sector information (FCT2, one of these
messages will be printed.

An example of how the messages are presented is below.

RUNTIME 1:24:57

Format completed
S Revectored LBNS
S Primary revectored LBNS
0 Secondery/tertiary revectored LBNS
O Bad RBNS
O Bad blocke in the RCT asres due to dats errors
O Bad blocks in the DBN srea due to data errors
0O Bad blocks in the XBN area due to data errors
S Blocks retried on the check pass

FCT was not used

5.0 TEST SUMMARIES

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

There is only one test in this program - Test ¢1. Its only purpose s
to load and run the formet program in a UDASO.
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PROGRAM

1
25
Jo
27
28
29
30
351
32
33
34

HEADER

002000

103
132
125
104
105

016040

LSBTTL  PRUGRAM HEADER

BCGNMOD
: THE PROGRAM HEADER IS THE INTERFACE BETWEEN
: THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR,

i
POINTER BGNSW, BGNsF T, BGNSETUP
HEADER CZUDE,D,0,7200.,1,PRIO7

LSNAME ;

LASCII

ASCII

LASCII

LASCII

LASCII

.BYTE

.BYTE

.BYTE
LSREY: :

ASCIL
LSDEPC: :

.ASCII
LSUNIT::

.WORD
LSTIML - :

. HWORD
LIHPCP:

. WORD
LISPCP::

.WORD
LHPTIP: :

.WORD
LSSPTP::

. WORD
LSLADP: :

. WORD
LSSTA::

. WORD
L$CO::

. WORD
LSDTYP::

.WORD
LSAPT::

. WORD
L$DIP::

. WORD
LSPRIO::

. WORD
LSENVI::

. WORD
LSEXP1::

. WORD
LSMREV::

.BYTE

.BYTE

/L7
/27
7/
/D7
/E/

70/
707/
TsPTHY
7200.
L SHARD
LSSOFT
LM
LSSHW
LSLAST
o

0

1

o
LSDISPATCH
PRIO7
0

Qe

CSREVISION
CSEDIT

-J 'J 0050
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PROGRAM HEADER

002052
002052
002054
002056
002056
002060
002060
002062
002062
002064
002064
002066
002066
002070
002070
002072
002072
002074
002074
002076
002076
002100
002100
002102
002102
002104
002104
002106
002106
002110
002110
002112
002112
002114
002114
002116
002116
002120
002120

000000
000000
003500
104035
000000
021100
022116
022114
021072
000000
000000
000000

3
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LSEF ;:

B

LeSPC::
LSDEVP: :
LSREPP;;
LSEXPS: ;
LSEXPS::
LSAUT: ¢
LSDUT: :
LSLUN::
LSDESP::
LSLOAD: :
LSETP: ;
LSICP::
LSCCP::
LSACP: :
LSPRT::
LSTEST::
LSDLY::
LSHIME::

-

TEEEEEEEE

ERRRRRR

o
0

O
LsDyTyP

© 0 ¢ © O

o
LSDESC
ESLOAD
]
LSINIT
LSCLEAN
LSAUTO
LS$PROT
]

0

0
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9 002122
002122
002124
002124

T
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000001
022130

L.5B87TL DISPATCH TABLE

"THE DISPATCH TABLE CONTAINS THE STARTING ADDRESS OF EACH TEST,
IT IS USED BY THE SUPERVISOR 0 DISPATCH TO EACH TEST,

e e 8 o

DISPATCH 1

. WORD
LSDISPATCH:
. WORD

I e—

%EQ

00%e
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DEFAL T HARDWARE P TABLE

DO~ P AD M)

002126
002126
002130
002130

002130
002132
0G2134
002136
002140
002142
002142

172150
000154

000077

H7

LSBTTL DEFAULT HARDWARE P -TABLE

e ms ®s B S8 W

THE TEST-DEVICE PARAMETERS.
IS IDENTICAL TO THE STRUCTURE OF THE HARDWARE P -T1ABLES,
AND IS USED AS A “TEMPLATE"” FOR BUILDING THE P-TABLES.

i

233338

DFPTBL

172150
154

5
0

63.

THE DEFAULT HARDWARE P-TABLE CONTAINS DEFAULT VALUES OF

THE STRUCTURE OF T™TS TABLE

UNIBUS ADDRESS
VECTOR ADDRESS

BR LEVEL

UNIBUS BURST RATE
LOGICAL DRIVE NUMBER

L10000:

. WORD

SEG 0053

L10000-L s/ 2
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SOF TWARE P-TABLE

OQOOP~Q NP sl )wa

002142
002142
002144
002144

002144
002146
002146

002146

LSBTTL

t B

: THE SOF TWARE TABLE CONTAINS V

SOF TWARE P-TABLE

l

¥

ARIOUS DATA USED BY THE

;: PROGRAM AS OPERATIONAL PARAMETERS, THESE PARAMETERS ARE
; SET UP AT ASSEMBLY TIME AND MAY BE VARIED By THE OPERATOR

AT RUN TIME.

BGNSW

. WORD
ENDSHW

ENDMOD

SFPTBL

7

L$SK::
SFPIBL ::
;OFFSET USE
1 0. YES/NO ANSWERS
L10001

- ”ID

"F " ’)ou

L10001 -L8SKH/2
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GLOBAL EQUATES SECTION

1

OLE® PN iat)p

002146

002146

000049
000037

000035
000034

000340

000240
000200

35
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LSBTTL GLOBAL EQUATES SECTION

BGNMOD

HE A

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

s
EQUALS
i BIT DIFINITIONS

:

BIT15=+ 100000
BIT14== 40000
BIT13== 20000
8IT12== 10000
8IT1l~+ 4000
BIT10== 2000
8IT09== 1000
8IT08== 400
8IT07== 200
BITO6== 100
8IT05== 40
BITO4=+= 20
81703== 10
BITO2== 4
BITOl== 2
BIT00=- 1

i

B8IT9== BITO9
BIT8-- BITO8
BIT7== BIYO7
B8ITé== BITO06
BITS== BITOS
BIT4== BITO4
BIT3== BITO3
BIT2=-= BITO2
BITi== BITO1
8IT0== BITOO

s
s+ EVENT FLAG DEF INIYIONS

; EF32:EF17 RESERVED FOR SUPERVISOR TO PROGRAM COMMUNICATION

i

EF .START == 32.
EF .RESTART == 31.
EF .CONTINUE=~ 30,
EF .NEW== 29.
EF .PWR== 28.
H

i
i PRIORITY LEVEL DEFINITIONS

H

PRIO7== 340
PRIO6== 300
PRIOS== 240
PRIOA== 200

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

A NEW PASS HAS BEEN STARTED

A POWER-FAIL/POWER-UP OCCURRED

U ——————————————— e

4"_ -‘ 'J

(s
015
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GLOBAL EQUATES SECTION
000140 PRIO3~-« 140
000100 PRIO2== 100
000040 PRIO1== 40
000000 PRIOO== C
H
\ :OPERATOR FLAG BITS
H

000004 EVL=» 4
000010 LOT == 10
000020 ADR= = 20
c00040 IDU== 40
000100 ISR== 100
000202 JAM= = 200
000400 BOE == 400
001000 PNT == 1000
002000 PRI== 2000
004000 IXE== 4000
010000 IBE=~ 10000
020000 IER=» 20000
040000 LOE== 40000

s 100000 HOE == 100000

12 000015 CR= 15 sVALUE TO PASS TO PRINT MACRC TO END LINE
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GLOBAL EQUATES SECTION

OB P A M) e

:MACRO DEFINITIONS FOR GLOBAL EQUATES

;: THESE MACROS ARE USED TO DEFINE INDEXES INTO A TABLE
i

;:CALLING SEQUENCE MUST BE

H
H
H
i
B
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., NAME IS THE NAME OF THE SYMBOL BEING EQUATED TC

THE INDEX. THE INDEX ALWAYS STARTS AT ZERO, BYTES SPECIFIES THE SIZE OF THE VALUE TO BE
STORED AT THAT INDEX IN BYTES. THE SIZE ARGUMENT TO THE END STATEMENT IS OPTIONAL, IT

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

MACRO TABLE

TINDEX=0
. ENDM
.MACRO ITEM NAME BYTES
NAME = TINDE X
TINDEX=TINDEX+BYTES
.ENDM
.MACRO END SIZE
.IF N8 SIZE
SIZE=-TINDEX
.ENDC

. ENDM
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GLOBAL EQUATES SECTION

OB~ NE ) ee

003777

002000
001000
000400

000177
003400
034000

040000
100000

004000

000007
000070

003400

;UDA BIT DEFINITIONS

;UDASA REGISTER UNIVERSAL READ BITS

SA.S1= 004000 :STEP 1 STATUS BIT

SA.S2* 010000 ;STEP 2 STATUS BIT

SA.53= 020000 ;STEP 3 STATUS B1I7T

SA.S4= 040000 sSTEP 4 STATUS BIT

SA.ERR+= 100000 ;ERROR INDICATOR

;UDASA REGISTER ERROR STATUS BITS

SA_.ERC= 003777 ;ERROR CODE

;UDASA REGISTER STEP ONE READ BITS

SA.NvV= 002000 sNON SETTABLE INTERRUPT VECTOR
SA.A2= 001000 ;122 BIT ADDRESS BUS

SA.DI= 000400 s ENHANCED DIAGNOSTICS

i 000377 ;ALL BITS RESERVED

;UDASA REGISTER STEP ONE WRITE BITS

SA.VEC= 000177 ; INTERRUPT VECTOR (DIVIDED BY 4)
SA.INT= 000200 s INTERRUPT ENABLE DURING INITIALIZATION
SA.MSG= 003400 ;MESSAGE RING LENGTH

SA.CMD= 034000 ;COMMAND RING LENGTH

SA.WRP= 040000 ;WRAP BIT

SA.STP= 100000 sSTEP - MUST ALUWAYS BE WRITTEN A ONE
SA_MS1= 000400 ;LSB OF MESSAGE RING LENGTH
SA.CM1= 004000 ;LSB OF COMMAND RING LENGTH
;UDASA REGISTER STEP TWO READ BITS

SA.MSE= 000007 sMESSAGE RING LENGTH ECHO
SA.CME= 000070 sCOMMAND RING LENGTH ECHO

3 000100 ;RESERVED

SA.STE= 000200 ;STEP ECHO

SA.CTP= 003400 ;CONTROLLER TYPE

;:UDASA REGISTER STEP TWO WRITE BITS

SA.PRG= 000001 ;ENABLE VAX UNIBUS ADAPTER PURGE INTERRUPT
H 177776 ;LOW ORDER MESSAGE RING BYTE ADDRESS

e . B———————

SEQ 00%8
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GLOBAL EQUATES SECTION

W@ ) e

000177
000200
000400

100000

000017
000360

000001
000374

;UDASA REGISTER STEP THREE READ BITS

SA.VCE= 000177
SA,.INE= 000200
SA.NVE= 000400
H 003000

;UDASA REGISTER STEP THREE WRITE BITS

8 077777
SA.TST= 100000

1UDASA REGISTER STEP FOUR READ BITS
SA.MCv= 000017
SA.CNT= 000360
H 003400
;UDASA REGISTER STEP FOUR WRITE BITS
SA.GO= 000001

SA.LFC= 000002
SA.BST= 000374

s INTERRUPT VECTOR ECHO

s INTERRUPT ENABLE ECHO
;VECTOR NOT PROGRAMMABLE
+RESERVED

sHIGH ORDER MESSAGE RING BYTE ADDRESS
tPURGE POLE TEST ENABLE

;UDA MICROCODE VERSION
;s CONTROLLER MODEL
sRESERVED

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

SEQ 00%9

e < S— ———————-
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GLOBAL EQUATES SECTION

"-" J. (RN ]

L@

100000
040000

000104
000164

000674

CO0009
000001
177777
001000

B4

; COMMAND /ME SSAGE DESCRIPTOR BIT DEF INITIONS

RG.OWN= 100000 $SET WHEN UDA OWNS RING
RG.FLG- 040000 ; +FLAG B1Y

(OFFSETS INTO MOST COMMUNICATIONS AREA WITH ONE DESCRIPTOR 10 EACH RING
tAND TWO PACKET AND BUFFER ARL ",

MC.1S5Z- 4, sSIZE OF INTERRUPT INDICATOR WORDS
HC.RSZ- 4, $SIZE OF RING IN BYTES

HC.ESZ2- 4, 1SIZE OF ENVELOPE WORDS BEFORE PACKET
HC.PSZ~ 48 ;S1ZE OF COMMAND AND MESSAGE PACKETS
HC.B5Z- 164 1SIZE OF BUFFER

MC . INT+ O, : INTERRUPT INDICATOR WORDS START

HC .MSG= HC.INT.MC, ISZ sMESSAGE RING START

HC . MCT~ HC . MSG.2, sMESSAGE RING CONTROL WORD

HC.CMD = MC . MSGMHC.RSZ sCOMMAND RING START

HC.CCT» HC.CMD2, sCOMMAND RING CONTROL WORDS

HMC.MEV- HC,CMD.MC.RSZ tMESSAGE ENVELOPE START

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

HC . CEVe WC MPX.MC . PSZ ;+COMMAND ENVELOPE START

HC.CPx~ HC.CEV.MC.ESZ ;COMMAND PACKET START

HC.BF1» HC ;FIRST BUFFER

1 CPE..HC . PS2Z
MC.BF2= HC.BF1.MC. 852

HC.SIZ+ WC.BF2.mC.857

s VIRTUAL CIRCUIT IDENTIFIERY

s SECOND BUFFER
s TOTAL SIZE OF HOST COMM AREA

MSCP - 0 sMSCP CIRCUITY

LOG= 1 1L0G CIRCUITY

DIAG- - & sDIAGNOSTIC CIRCUIT

DuUP - 1000 sDIAGNOSTIC AND UTILITIES PROTOCOL

af
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i -

AN NT

...‘...l-.ﬂ-ﬁﬁ““u.‘.’-ﬂ.'.ﬂﬂﬂhﬁ.‘hﬂ.‘—.ﬂ-.-.-.n.-

HC . INT
HC . M5S0
HC.MCT

HC.CMO
HC.CCT

HC . MEV
HC . MPK

LU RL L AL

AW D B VTS S S § TE LS § e e &
" '

INTERRUPT INDICATORS

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

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

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

e e 5 el S A o e

[ .
TR LI LT T L B BL L Bl & SEMATE § TE AW @ "W & s

4 BrTES

4 BeTES

4 §rTES

S2 BITES

S2 BYTES

82 BrTES

82 BYTES

4 !'
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GLOBAL tQUA
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1
i
T

£S

; COMMAND PACKET OPCODES

OP.ABO-
.ACC~
AVL =
CD-

O

nm
L ]
cw
. a

52433228

83

£3348

3888288888988 B2RBTIN

8 |
g 5

3898
Bg5ea

1
20
10
2l
40
22
23

2

3
11
41
24

4
12
42
30
31

[ )4}
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s ABORT COMMAND

s ACCESS COMMAND

tAVAILABLE COMMAND

1COMPARE CONTROLLER DATA COMMAND
;COMPARE HOST DATA COMMAND
sERASE COMMAND

sFLUSH COMMAND

sGET COMMAND STATUS COMMAND

sGET UNIT STATUS COMMAND

sREPLACE COMMAND
;SET CONTROLLER CHARACTERISTICS COMMAND
iSET UNIT CHARACTERISTICS COMMAND

sMAINTENANCE WRITE COMMAND

1END PACKET FLAG

1 SERIOUS EXCEPTION END PACKET

;AVAILABLE ATTENTION MESSAGE

1DUPLICATE UNIT NUMBER ATTENTION MESSAGE
1SHADOW COPY COMPLETE ATTENION MESSAGE
sRESET COMMAND LIMIT ATTENTION MESSAGE

sOUP GET DUST STATUS

;OUP GET DUST STATUS

sDUP EXECUTE SUPPLIED PROGRAM
;DUP EXECUTE LOCAL PROGRAM
;1OUP SEND STUD DATA

;OUP RECEIVE STUD DATA

sNOTE: END PACKEY OPCODES (ALSO CALLED ENDCODES) ARE FORMED BY ADDING THE ENO

(PACKEY FLAG TO THE COMMAND

OPCODE. FOE EXAMPLE, A READ COMMAND'S END PACKET

;CONTAINS THE VALUE OP.RD.OP.END IN ITS OPCODE FIELD. THE INVALID COMMAND END
;PACKET CONTAINS JUST TME END PACKET FLAG (I.E., OP.END) IN ITS OPCODE FIELD.
;THE SERIOUS EXCEPTION END PACKET CONTAINS THE SUM OF THE END PACKET FLAG
;PLUS THE SERIOUS EXCEPTION OPCODE SHOWN ABOVE (I.E., OP.SEX.OP_.END) IN ITS

;OPCODE FIELD.

:comno OPCODE BITS 3 THROUGH S INDICATE THE COMMAND CLASS, WMICH IS ENCODED

sAS FOLLOWS:
000

IMMEDIATE COMMANDS

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

: 001 SEQUENTIAL COMMANDS
i
i

100 NON-SEQUENTIAL COMMANDS THAT DO INCLUDE A BUFFER DESCRIPTOR
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GLOBAL EQUATES SECTION

é : COMMAND MODIF IERS

z : « 020000 sCLEAR SERIOUS EXCEPTION

& 040000 MD.CMP+= 040C00 s COMPARE

s 100000 MD.EXP= 100000 ;EXPRESS REQUEST

S 010000 MD.ERR= 010000 ;FORCE ERROR

? 004000 MD.5CH= 004000 i SUPPRESS CACHING (HIGH SPEED)

E} 002000 MD.SCL= 002000 s SUPPRESS CACHING (LOwW SPEED)

3 000100 MD.SEC+ 000100 s SUPPRESS ERROR CORRECTION

10 000400 MD.SER+= 000400 ; SUPPRESS ERROR RECOVERY

11 000200 MD.SSH= 000200 ;s SUPPRESS SHADOWING

12 000100 MD.WBN= 000100 ;WRITE -BACK (NON-VOLATILE)

13 00040C MD.WBV~ 000400 sWRITE BACK (VOLATILE)

14 000020 MD.SEQ= 000020 sWRITE SHADOW SET ONE UNIT AT A TIME
15 000001 MD.SPD= 000001 s SPIN-DOWN

16 000001 MD.FEU= 000001 sFLUSH ENTIRE UNIT

17 000002 MD.VOL = 000002 sVOLATILE OnNLY

18 000001 MD.NXU= 000001 sNEXT UNIT

19 000001 MD.RIP= 000001 sALLOW SELF DESTRUCTION
20 000002 MD. IMF = 000002 ; IGNORE MEDIA FORMAT ERROR
21 000004 MD.SWP= 000004 :SET WRITE PROTECT
22 000010 MD.CWB= 000010 ;CLEAR WRITE -BACK DATA LOST
52 000001 MD.PRI= 000001 ;PRIMARY REPLACEMENT BLOCK
gg ;END PACKET FLAGS
27 000200 EF .BBR= 000200 ;BAD BLOCK REPORTED
28 000100 EF .BBU= 000100 ;BAD BLOCK UNREPORTED
29 000040 EF .LOG= 000040 ;ERROR LOG GENERATED
3‘,’ 000020 EF .SEX= 000020 1 SERIOUS EXCEPTION
;»l; ;CONTROLLER FLAGS
L7 000200 CF.ATN= 000200 ;ENABLE ATTENTION MESSAGES
35 000100 CF.MSC+= 000100 ;ENABLE MISCELLANEOUS ERROR LOG MESSAGES
36 000040 CF .0TH= 000040 sENABLE OTHER HOST'S ERROR LOG MESSAGES
37 000020 CF.THS= 000020 sENABLE THIS HOST'S ERROR LOG MESSAGES
38 000002 CF.SHD= 000002 : SHADOWING
39 000001 CF.576= 000001 :576 BYTE SECTORS
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O® AT N uNire

000010
000012
000014

000034

000014

000016
000020
000042
000014
000014
000016
000022
000024

000034
000040

000024
000034

F4
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tUNIT FLAGS

.CMR -
CMu=
.RPL =
.INA=
. SCH=
.SCL=
. WBN-
WPH=
.WPS=
576~

SRS RRRGRSS

1 COMPARE READS

:COMPARE WRITES

;HOST INITIATED BAD BLOCK REPLACEMENT
s INACTIVE SHADOW SET UNIT

i SUPPRESS CACHING (HIGH SPEED)

1 SUPPRESS CACHING (LOW SPEED)

{WRITE -BACK (NON-VOLATILE)

sWRITE PROTECT (HARDWARE )

tWRITE PROTECT (SOFTWARE OR vOLUME)
1576 BYTE SECTORS

;COMMAND PACKET OFFSETS

5%

3

p*“ﬁf‘“
g 3327
; Q
PR

2%
3¢

.

:

AR AL
—cx
U -
AL
L I B

o

VFh-
38
<
23
e

10.
12.
16.

28,
12.

14,
16.
28.
34,
12.

ie.
14.
16.
18.

28.
32.

28.

GENERIC COMMAND PACKET OFFSETS:
;COMMAND REFERENCE NUMBER
jUNIT NUMBER
;s OPCODE
;MODIF IERS
sBYTE COUNT
;BUFFER DESCRIPTOR
sUNIBUS ADDRESS OF BUFFER DESCRIPTOR
;LOGICAL BLOCK NUMBER

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

ONLINE AND SET UNIT CHARACTERISTICS COMMAND PACKET OFFSETS:
sUNIT FLAGS
sHOST IDENTIFIER / RESERVED
sERROR LOG FLAGS
s SHADOW UNIT
;COPY SPEED
REPLACE COMMAND PACKET OFFSETS:
;REPLACEMENT SLOCK NUMBER

SET CONTROLLER CHARACTERISTICS COMMAND PACKET OFFSETS:
;MSCP VERSION
sCONTROLLER FLAGS
;HOST TIMEOUT
;USE FRACTION
sOUAD-WORD TIME AND DATE

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

EXECUTE SUPPLIED PROGRAM COMMAND PACKET OFFSETS:

;OMDY TERMINAL ADDRESS (MAINT WRITE ONLY)
;BUFFER DESCRIPTOR FOR OPERLAYS

14

O848
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:END PACKET OFFSETS

:
P.CRF =
P.UNIT-
P.OPCD-
P.FLGS=
P.S7S»
P.FBBK=

i
P.OTRF =
P.CMST-

seiasre
L

“‘UV"U'UV‘D"““-
Eg
(g

0w

-
2

34

paest:

g

VTY9VUV-
222
—

ar3

& 8 b R DB

23
3¢

:

by
SR
- x
o=
L I

GENERIC END PACKET OFFSETS:

0. sCOMMAND REFERENCE NUMBER
4. sUNIT NUMBER
8. ;OPCODE (ALSO CALLED ENDCODE)
9, sEND PACKET FLAGS
10. sSTATUS
i=. sBYTE COUNT
28, s)FIRST BAD BLOCK
GET COMMAND STATUS END PACKETY OFFSETS:
12. sOUTSTANDING REFERENCE NUMBER
16. ;COMMAND STATUS
GET UNIT STATUS END PACKET OFFSETS:
12. sMALTI-UNIT CODE
14, sUNIT FLAGS
16. sHOST IDENTIFIER
20. sUNIT IDENTIFIER
8. sMEDIA TYPE IDENTIFIER
32. ; SHADOW UNIT
34. s SHADOW STATUS
36. sTRACK SIZE
38. sGROUP SIZE
40, sCYLINDER SIZE
44, sRCY TABLE SIZE
4é ., sRBNS 7 TRACK
a7, sRCT COPIES
ONLINE AND SET UNIT CHARACTERISTICS END PACKET AND AVAILABLE
ATTENTION MESSAGE OFFSETS:
12. sMULTI-UNIT CODE
14, iUNLIT FLAGS
16. sHOST IDENTIFIER
20. sUNIT IDENTIFIER
28. sMEDIA TYPE IDENTIFIER
3 1SHADOM UNIT
34, :SHADOM STATUS
36. tUNIT COMMAND LIMIT
40. ;UNIT SIZE
44, ;VOLUME SERIAL NUMBER
SET CONTROLLER CHARACTERISTICS END PACKEY OFFSETS:
12. iMSCP VERSION
14, sCONTROLLER FLAGS
16. ;CONTROLLER TIMEOUT
18. ;CONTROLLER COMMAND LIMIY
20. ;CONTROLLER ID
GET DUST STATUS END PACKEY OFFSETS:
12. 1DUST PROGRAM EXTENSION
3. 1STATUS FLAGS
16. ;PROGRESS INDICATOR
20. s TIMEQUT VALUE

SE(

-,

r}‘Ja ‘;



000037

000010

Q00002
000001

001000
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1STATUS AND EVENT CODE DEF INITIONS

ST.MSK= 37
ST.SuUB= 40
ST.SUC- O
ST.CMD- 1
ST.ABO- 2
ST.OFL 3
ST.AVL- 4
ST./WE- S
ST.WPR= &
ST.CMP- 7
ST.DAT= 10
ST.HST= 11
ST.CNT= 12
ST.DRv= 13
ST.DIA=- 37

:GET DUST STATUS FLAGS

DF .ACT= 010
OF _.NES= 004

OF .LCL~ 002
DF .SA= 001

;:OUP MESSAGE TYPES

DU.GUVE = 10000
DU.DFL = 20000
DU.INF = 30000
DU.TER = 40000
DU.FTL = 50000
DU.SPC = 600C0

DU.TYP= 170000
;DM PROGRAM HEADER DEF INITIONS

OMTRLN= O
DMOVRL = 4
DMTMO= 21
DMMAIN= 40
DMFRST= 1000

AU O04¢

iSTATUS /7 EVENT CODE MASK
1SUB-CODE MALTIPLIER

s SUCCESS

s INVALID COMMAND

; COMMAND ABORTED
sUNIT-OFFLINE
sUNIT-AVAILABLE

sMEDIA FORMAT ERRCR
sWRITE PROTECTED

;COMPARE CRROR

;DATA ERROR

HOST BUFFER ACCESS ERROR
;CONTROLLER ERROR

;DRIVE ERROR

sMESSAGE FROM AN INTERNAL DIAGNOSTIC

sSET IF THIS DUST CURRENTLY ACTIVE

sSET IF THIS DUST WILL NOT ACCEPT THE EXECUTE

i SUPPLIED PROGRAM COMMAND

iSET IF THIS DUST HAS A LOCAL LOAD MEDIA FOR LCADING
sDIAGNOSTICS AND OTHER UTiLITIES

sSET IF ANY PROGRAM EXECUTION UNDER THIS DUST
;DISABLES THE OPERATION OF ALL OTHER SERVERS IN THE
sSAME SYSTEM AS THE DUST

;QUESTION
sDEFALLT QUESTION
;s INFORMAT ION

s TERMINATOR
;FATAL ERROR
:SPECIAL

sMESSAGE TYPE FIELD

1OFFSET TO SIZE OF PROGRAM NEEDING DOWNLINE LOARD
;OFFSET Y0 SIZE OF OVERLAY

: TIMEOUT VALUE IN SECONDS (ONE BYTE)

tOFFSET TO FIRST WORD OF MAIN PROGRAM

:ADDRESS IN DM FILE CONTAINING FIRSY BYTE OF HEADER

e - e S e e e
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GLOBAL EQUATES SECTION

OE® PN sf)re

002146

002146
002146

002146

002146
002146
002146
002146

002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146
002146

002146

000077
100000

000777
007000

000010
000020
000040
000100
000200

:CONTROLLER TABLE DEF INITIONS

K

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

:
s THE FIRST TABLE IS POINTED TO By THE CONTENTS OF ZTTABS.
:THE NUMBER OF TABLES IS CONTAINED IN CTRLRS.

TABLE sSTART A TABLE DEFINITION
ITEM C.UADR 2 ;sUNIBUS ADDRESS OF UDAIP REGISTER
ITEM C.UNITY e
CT.UNT= 000077 : LOGICAL UNIT NUMBER (FIRST)
CT.AvL- BIT1S ; SET WHEN NOT AVAILABLE FOR TESTING
ITEM C.VEC 2
CT.VEC= 000777 i VECTOR ADDRESS
CT.BRL* 007000 s+ BR LEVEL
ITEM C.BST 2 s+ BURST LEVEL
ITEM C.JSR 2 : INTERRUPT SERVICE ROUTINE FOR CONTROLLER
ITE® C.JAD 2 s THESE TWO WORDS LOADED WITH [JSR RO,JDASRV]
ITEM C.FLG 2 1FLAGS
CT.ARN= BIT1 s0M PROGRAM RUNNING
CT.CMD- BIT2 ;COMMAND ISSUED, WAITING FOR RESPONSE
CT.MSG» BITS sMESSAGE RESPONSE RECEIVED
JWHENEVER THIS BIT IS SET, CT7.CMD IS CLEARED
CT.REQ- BIT4 sBUFFER MAS BEEN GIVEN TO UDA FOR REQUEST
1SET WHENEVER READ STUD DATA COMMAND
sGIVEN TO UDA
CT.STA= BITS sGET DUST STATUS COMMAND MAS BEEN SENT
CT.TM1- BITE ;ONE TIMEOUT PERIOD HAS EXPIRED BETWEEN SEND OR
sRECEIVE DATA RESPONSE
CT.TM2- BIT? ;SECOND TIMEOUT MAS EXPIFED
ITEM C.RING 2 ;RING BUFFER ADDRESS
ITEM C.DRO 2 +POINTER TO DRIVE TABLES
ITEM C.DR1 2 s IF ZERO, NO DRIVE TABLE E ISTS
ITEM C.DR2 2
ITEM C.DR3 2
ITEM C.DR4 2
ITEM C.DRS 2
ITEM C.DR6 2
ITEM C.DR7 2
ITEm C.T0 2 s TIMEOUT COUNTER
ITEM C.TOM 2 ;. (TWG WORDS)
ITEM C.TOT 2 ;DUP PROGRAM TIMEOQUT VALUE IN SECONDS
ITEM C.PRI 4 1OUP PROGRAM PROGRESS INDICATOR
ITEM C.REF 2 ; COMMAND REFERENCE NUMBER
END C.SIZE 1SIZE OF CONTROLLER TABLE IN BYTES

[ —————————————SSSSSSSSRRE St
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GLOBAL EQUATES SECTION

[ R R R ]

7 00214¢
8

9 002146
{? 002146

12
13 002146
14
15 00246

000077
100000

;ORIVE TABLE DEFINITIONS

:ONE DRIVE TABLE WILL BE SET UP BY THE INITIALIZE SECTION FOR EACH
:DRIVE SELECTED FOR TESTING., EACH TABLE IS PGINTED 10 Br A
WORD IN THE CONTROLLER TABLE ON WHICH THE DRIVE EXISTS,

TABLE 1START A TABLE DEFINITION
ITEM D.DRV 2 iDRIVE NUMBER
ITEM D.UNIT 2
DT.UNT= 000077 s “OGICAL UNIT NUMBER OF DRIVE
DT.AvL=~ BIT1S s SET WHEN NGCT AVAILABLE FOR TESTING
ITEM D.SERN 22. sDISK SERIAL NUMBER
END D.SIZE ;SIZE OF DRIVE TABLE IN BrTES

£ 0

noa8
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GLOBAL EQUATES SECTION

OB ~ON S uN)re

sUSEFUL INSTRUCTION DEF INITIONS
.MACRO AND ARG,ADR

1LOGICAL. AND INSTRUCTION
BIC otC<ARC ., ADR

sLOGICAL OR INSTRUCTION
BIS 0ARG,ADR

sPUSH INSTRUCTION

mv x. '(9)

sPOP INSTRUCTION

MOV (SP). . X

;A BRANCH TO THE NEXT LOCATION

LERROR ; ILLEGAL .BR TD ADR

LIST
NLIST

.ENDM

.MACRQO OR ARG,ADR
A EY
LNLIST

.ENDM

.MACRO PUSH ARG
.IRP X, <ARG>
L.T8Y
LNLIST
. ENDM

. ENDM

.MACRO POP ARG
.IRP X, <ARG>»
LIST
LNLIST
. ENDM

. ENDM

.MACRO .BR ADR
IF P2

.IF NE . -ADR
.ENDC

.ENDC

. END™

.MACRO ASSUME FIRST CONDITION SECOND
.%:FCMU!W <FIRST>-<SECOND>

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

.ENDC

SEG 0049
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GLOBAL EQUATES SECTION

OB PN nl e

PRINT CHARACTER
ARGUMENT MUST BE SOURCE STATEMENT TO MOVE CHARACTER TO PRINT (MOV ARG,RO)
Ex: “PRINT R1" WILL PRINT THE CHARACTER IN R1
SPECIAL CASE: "PRINT @CR" WILL PRINT END OF LINE SEQUENCE
THE PRINTING IS DONE AT THE MODE OF THE LAST PRINT LINE CALL
IE., PNTX, PNTB, PNTX, PNTS

.MACRO PRINT ARGl
.IF DIF <ARGl»,RO

e ®e we S Ss S

LIST
MOVB ARG1,RC
LNLIST
.ENDC
LLIST
CALL CPNT
NLIST
.ENDM
;PROCESSING MACRO FOR NEXT SET OF FORMATTED MESSAGE MACROS
.MACRO Pg;i.éTR;”.ADR.ARGI.lﬂG?.ARGB.ARG‘.ARGS.RRG6.AﬂG7.AﬂGB
.IRP AA, <ARGS,ARG7,ARG6, ARGS, ARG4A ,ARG3, ARGZ ,ARG1 »
IF NB, <AA>
LIST
MOV AA, -(SP)
NLIST
PNT.CT=PNT.CT.2
.ENDC
.ENDM
LIST
JSR R1.RTN
. WORD
.WORD PNT.CY
NLIST

. ENDM

SEQ 0050
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;PRINT FORMATTED MESSAGE MACROS

USE THESE MACROS TO PRINT A FORMATTED MESSAGE

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

UP TO 8 SOURCE STATEMENTS MAY FOLLOW TO SPECIFY PARAMETERS TO BE

USED BY THE FORMAT

.MACRO PNTF ADR ARG1,ARG2,ARG3,ARGA,ARGS,ARG6,ARG7 ,ARGS
PNT... LPNTF ADR ARG1,ARG2,ARG3,ARGA,ARGS ,ARG6 ,ARG7 ,ARGS

. ENDM
.MACRO PNTB ADR ARG1,ARG2,ARG3,ARG4A,ARGS, ARG6 ,ARG7 , ARGS
s PNT... LPNTB ADR ARG1,ARG2,ARG3,ARGA ,ARGS,ARG6 ,ARG7, ARGS

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

.MACRO PNTS ADR ARG1,ARG2,ARG3,ARG4,ARGS,ARG6 ,ARG7, ARGS
PNT... LPNTS ADR ARG1,ARG2,ARG3,ARG4,ARGS,ARG6E ,ARG7 ,ARGSE

.ENDM
.MACRO PNT ADR ARG1,ARG2,ARG3,ARG4,ARGS,ARGE,ARG7 ,ARGS
Sin PNT... LPNT ADR ARG1,ARG2,ARG3,ARG4 ,ARGS,ARG6 ,ARG7,ARGS

®s ®e ®s 8

SEQ 0091
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GLOBAL DATA SECTION

; .SBTTL GLOBAL DATA SECTION
X jee
3 : THE GLOBAL DATA SECTION CONTAINS DATA THAT ARE USED
2 : IN MORE THAN ONE TEST,
7
8 002146 FFREE:: .BLKW 1 ;+FIRST FREE WORD IN MEMORY
9 002150 FSIZE:: .BLKW 1 ;SIZE OF FREE MEMORY IN WORDS
10 002152 FMEM: .BLKW 1 ;COPY OF FFREE AT END OF INIT SECTION
11 002154 FMEMS: .BLKW 1 ;COPY OF FSIZE AT END OF INIT SECTION
12 002156 CTABS:: .BLKW 1 sSTART OF CONTROLLER TABLE STORAGE
13 002160 CTRLRS: .BLKW 1 ;COUNT OF UDA CONTROLLERS IN PTABLES
1; 002162 TSTTAB: .&ngLDN"H sPOINTER TO FIRST CONTROLLER TABLE UNDER TEST
1 5
16 002164 000000G DMPROG: .WORD UDAFM ;START ADDRESS OF DM PROGRAM
17 002166 URUN : LBLKW 1 iNUMBER OF UNITS TO RUN AT ONE TIME
18 002170 URNING: .BLKW 1 sNUMBER OF UNITS STILL RUNNING
19 002172 UCNT: .BLKW ;COUNTER OF UNITS UNDER TEST
20 002174 000000 FILOPN: .WORD O ; FILE OPEN
21 002176 UFREEZ: .BLKW 1 ;FREEZE ON UNIT WHEN NOT ZERO
22 002200 NXMAD: .BLKW 1 sSET TO ALL ONES BY NON-EXISTANT ADDRESS
23 002202 000000 FDATA: .WORD O
24 002204 FCTBUF: .BLKB S12. ;STORAGE FOR FCT BLOCK
25 003204 FCTNUM: .BLKW 1 :FCT BLOCK NUMBER
S? 003206 MODE : .BLKW 1 ;MODE WORD, SAME BIT DEFS AS SO.BIT
gg ;:CLOCK CONTROL
30 003210 000000 KW.CSR: .WORD O ;CSR OF CLOCK
31 003212 KW.BRL.: .BLKW 1 sBR LEVEL
32 003214 KW.VEC: .BLKW 1 ;s VECTOR
33 003216 KW.MZ: .BLKK 1 ;HERTZ (S0. OR 60.)
g; 003220 KW.EL: .BLKW 2 :ELAPSED TIME
36 003224 016104 PTYPE: .WORD PF ;PRINT TYPE
37 003226 000 000 ERRCHR: .BYTE 0,0 ;FIRSY BYTE LOADED WITH OUTPUT CHARACTER
38 00323C 000000 NULL : .WORD O sUSED TO PRINT A NULL CHARACTER

39 003232 FNAME: .BLKB 10.
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GLOBAL DATA SECTION

1 003244 TEMP .BLKB 22. JUSED TO GET ANSWER FROM GMANID CALL
: 003272 061 055 112 DATEI: LASCIZ\1-JAN 70°\ tDEFALT CATE
£ 003303 .BLKB 3 ‘
4 003306 000000 DATED: .WORD O ;DATE STRING IN FORMATTER FORMAT
5 00331¢C .BLKB 10, 1 (FIRST WORD ZERO SAYS NO DATE MERE ET)
& 003322 061 070 064 HIGHEST: ASCTZ\18446744075%/09551615\ sHIGHEST DISK SERIAL MMBER
7 003347 104 105 103 MONTHS: ,ASCIINDECH iNAME OF MONTHS
3 003352 116 117 i2¢ ASCII\NOV\
9 003355 117 103 124 LASCIINOCTN
10 003360 123 105 120 LASCIINSEP\
11 003363 101 125 107 .ASCIINAUGN
12 003366 112 125 114 LASCIINJULY
15 003371 112 125 116 LASCIINJUNN
14 003374 115 101 131 LASCII\MAY\
15 003377 101 120 1£2 ASCII\APR\
16 0034C2 115 101 122 .ASCII\MAR\
17 003405 106 105 102 LASCII\FEB\
18 003410 ile 101 116 .ASCII\JAN\
19 003413 037 DAYS: .BYTE 31. sNUMBER OF DAYS IN EACH MONTH
20 003414 Q35 .BYTE 29.
21 003415 037 .BYTE 31,
22 003416 036 .BYTE 30.
23 LV03a17 037 .BYTE 31.
24 003420 036 .BYTE 30.
25 003421 037 .BYTE 31.
26 003422 037 .BYTE 31.
27 003423 036 .BYTE 30.
28 003424 037 .BYTE 31.
29 003425 036 .BYTE 30.
30 003426 037 .BYTE 31.
31 003427 061 071 000 VYEAR19: .ASCIZ\1I9
gg 003432 062 06C 000 YEAR20: .eﬁ.I.Z\ZO\
34 003436 000000 IPADRS: .WORD O
35 003440 000000 .WORD O
36 003442 000000 .WORD O
37 003444 000000 .WORD O
38 003446 000000 .WORD ©
39 003450 000000 .WORD ©
4C 003452 000000 .WORD O
41 003454 000000 .WORD ©
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i
1
12 0C3456
003456
003456

13
14
15
16 003500
Q003500
003500
DRy FMTR~/

125

103

104

132

101

125

LSBTTL  GLOBAL TEXT SECTION

.;l‘( GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS,
MESSAGES, AND ASCII INFORMATION THAT ARE USED IN

MORE THAN ONE TEST,

NAMES OF DEVICES SUPPORTED Br PROGRAM
DEVIYP «UDA-50 CONTROLLER»

TEST DESCRIPTION
DESCRIPT «CZUDEDO PDP-11 UDA DRV FMTR>

L’idv TP
ASCIZ
LEVEN

LSDESC::
LASCIZ

.EVEN

A£G 054

/UDA-5C CONTROLLER/

/C2UDEDC POP-11 DA
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105
040
040
101

116
106

122

(UNFORMATTED MESSAGES

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

SERNGQ: (ASCIZN

WNQUES: ,ASCIZNARE YOU SURE YOU WANT TO RUN THIS FORMATY

£R-.
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O® PN D wh) e

003676
003701
0035704
003727
00373%
003740
004027
004073
004150
004167
004206
004223

004224
004235
004322
004415
004506
004532
004546
004650
004747

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

122
116
042
042
042
116
042
042
042

124
116

071

040
042

040
125
117
117
040
040

122
123
124
116
122
127
040
040
040

=o
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: FORMAT STATEMENTS USED IN PRINT CALLS

ERRONE :
ERRNL ;
RNTIM:
RNTIML:
RNTIM2:
ERRMEL :
MESSG:

LASCIZA\STN

.ASCIZ\#N\

LASCIZ" RUNTIME "D16":"\

LASCIZ\D9": "\

LASCIZN\DI\

LASCIZ\N" o & o ERROR PROCESSING MESSAGE STRING ¢ ¢ "N
JASCIZAN"UNIT “D6" UDA AT “016" DRIVE “D9S™

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

BASNO:
BASLZ2:
BASL3:
BAS:

BASLN:

SERNUM ;
WNSTOP:

WNSTRT:

LASCIZ\"HOST PROGRAM“\

LASCIZ\" UDA AT "0Olér

LASCIZ\" DRIVE "D9\

.BYTE 0 sNULL TO PRINT NOTHING

.ASCIZ\RGR6R6R6\ sUSED TO PRINT BASIC LINE OF ERROR MESSAGE
.ASCIZ\N"SERIAL NUMBER FOR UNIT "06" UDA AT "016" DRIVE "D9~
LASCIIN"STOPPING THIS FORMAT AFTER THIS POINT WILL MAKE THE DISK "N
LASCIIN"UNUSABLE, AND WILL CAUSE THE DISK TO BE SPUN DOWM WHEN"N
.ASCIZ\"BROUGHT ONL INE . “NN\

.ASCII\N“WARNING: “N\

LASCIIN\" THIS FORMATTER PROGRAM SHOULD NOT BE USED AS A DIAGNOSTIC "N
LASCII\" TOOL. RUN THIS PROGRAM ONLY AS INSTRUCTED IN THE DISK N
.ASCIZ\" DRIVE'S SERVICE MANUAL . "N\
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O® Ol

005010
00501C
005010
005010
005107

006731
006766
007067
007124
007236
0G7324
007401
007432
007446
007561
007636
007752
010007
010122
10153
10264
010346
010402
010517
010602

042
122
12¢
122
122

122
122
042
122
122

042
c42
i22

o042
o42
122
042
122

122
104
042
123
123
122

122
042
122
122
122
122
042
122
122
122

MACRO v05.00

v
i
=

Tuesday 24 -May 83 10:10 Page 55 SEQ C

X1A:

XoA:

X3A:

XBA: JASCIZN"I DON'T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS N

X1: .ASCIZ\RSR6"UDA HAS MORE THAN ONE VECTOR, BR LEVEL OR BURST RATE "N°

X2: LASCIZ\RSRE6"TWO UNITS SELECT THE SAME DRIVE "N\

x3: .ASCIZ\RSR6“MORE THAN EIGHT DRIVES SELECTED ON THIS UDA“N\

X4: LASCIINRA“NOT ENOUGH ROOM IN MEMORY TO TEST THE UNITS SELECTED"NN
LASCIZ\"PLEASE START PROGRAM OVER AND TEST FEWER UNITS AT A TIME "N\

X8: ASCIZ\RSR6“TWO UDA'S USE THE SAME VECTOR"N\

X9: LASCIINRA“ONLY ONE DISK CAN BE SELECTED IN MW QUESTIONS IN RESTORE MODE. "N
.ASCIZ\"PLEASE START PROGRAM OVER AND SELECT ONLY ONE DISK, "N\

x10: .ASCIZ\RA“THIS PROGRAM CAN ONLY REFORMAT A DISK IN UNATTENDED MODE . "N\

X14: JASCIINRS“UDASO CONTROLLER IS AT A REVISION LEVEL NO LONGER SUPPORTED 8r N

LASCII\“THIS FORMATTER PROGRAM., THIS PROGRAM REQUIRES A UDASO-A”N\

LASCII\N"CONTROLLER (MODEL 6) WITH MICROCODE VERSION AT 3 OR GREATER. "NN“

.ASCIZ\“CONTROLLER REPORTED MODEL CODE ~D4~ AND MICROCODE VERSION “D4&". N\
X20: .ASCII\RS"MEMORY ERROR TRYING TO READ UDA REGISTERS "M\

LASCII\"CHECK UNIBUS SELECTION SWITCHES ON UDA MODULE M7485"N\

.ASCIIN“OR UNIBUS "N\

LASCIZ\"0R "R7\

X21: LASCII\RS”UDA RESIDENT DIAGNOSTICS DETECTED FAILURE "NR8\
.ASCIZ\"REPLACE UDA MODULE M748"03N\
X22: .ASCII\RS“STEP BIT DID NOT SET IN UDASA REGISTER DURING INITIALIZATION“N:

LASCIZ\"STEP BIT EXPECTED "O16NRBR7\

X23A: LASCII\RS"UDA DID NOT CLEAR RING STRUCTURE IN ~OST MEMORY DURING INITIALIZATION"N:

LASCII\D9” WORDS WERE TO BE CLEARED STARTING AT ADDRESS ~O16N\
.ASCII\N"FIRST SEVERAL WORDS NOT CLEARED (UP TO 6):"N\
.ASCIZ\S6"ADDRESS “S4 “CONTENTS "N\

X238 : .ASCIZ\S7016S5016N\

X24: LASCII\RS*UDASA REGISTER DID NOT GO TO ZERQ AFTER STEP 3 WRITE OF INITIALIZATION"N\
.ASCIZ\"PURGE/POLE DI TICS WERE REQUESTED“NRBR7\

X25: LASCII\RS*UDA DID NOT RETURN CORRECT DATA IN UDASA REGISTER DURING INITIALIZATION"N
LASCIZ\" UDASA EXPECTED "O16NRBR7\

X30: .ASCIZ\RS~UDA REPORTED FATAL ERROR IN UDASA REGISTER WHILE RUNNING DM PROGRAM™NRS

X31: LASCIZ\RS“DUP PROGRAM IS MUNG™N\

X32: LASCIZ\RS“MESSAGE BUFFER RECEIVED FROM DM PROGRAM WITH UNKNOWN REQUEST NUMBER "N\

%36: LASCIINRS"NO INTERRUPT RECEIVED FROM UDA FOR 30 SECONDS ™M\
.ASCIZ\“WMILE LOADING DM PROGRAM“N\

x37: .ASCIZ\RS"UDA REPORTED FATAL ERROR IN UDASA REGISTER WHILE LOADING DM PROGRAM“NRSR 7\

X100: LASCIZ\RS“DUP PROGRAM ASKED UNEXPECTED QUESTION (“Dli2")"N\
X101: LASCIZ\RS"DUP PROGRAM REJECTED ANSWER TO DATE OR SERIAL NUMBER QUESTION"NA
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el T BRI RPN

010705
010741
011006
011102
ol1212
011277
o1132¢
011357

011413
0115C3
011522

04r
123
122
042
123
123
042
042

045
042
042

115
063
065
105
063
066
040
122

101
111
116

105
il?
042
111
042
117
040
105

111
116
101

XMSG1:
XMSGe:
XPKT1:

XPKT2:
XSA:
XFRU:

SERNX:
DATEX:
FILNAM:

(55
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LASCIZN"MESSAGE BUFFER CONTAINS: "N\

LASCIZ\S3016510165101651016510165101651016N"
LASCII\RS“RESPONSE PACKET FROM UDA DOES NOT CONTAIN EXPECTED DATA"N

LASCIIN"EITHER UDA RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED CORRECTL "N
LASCIZ\S3“COMMAND PACKET SENT "S6"RESPONSE PACKET RECEIVED N\
LASCIZ\S60165101651401651016N\

LASCIZ\" UDASA CONTAINS

"O16N

LASCIZ\"REPLACE UDA MODULE M7485"N\

LASCIZ\#AINPUT ERROR, ANSWER WITH DECIMAL - MBER LO* G HI- «T°

LASCIZ\"INPUT ERROR. "\

LASCIZ\"NAME OF FILE CONTAINING BAD SECTOR INFORMATION"

.EVEN
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GLOBAL ERRCOR REPORT SECTION

OE® O NE A e

16
17
18
19

011604
011604
011604
011610
Ollela
011616
011620

011622
o11622
ol1622
0l1626
011632
011534
011636

011640
011640
011640
011644
011630
011652
011654

011656
0116356
011656
011662
011664
011666

011670
011670
011670
011674
011700
c11702
011704

011706
011706
011706
o11712
011714

177777
1777717
177727
177777
1777717

012746
004137
005107
000C02

012746
004137
005203
C00002

012746
004137

005252
000002

004137
005335

012746
004137
005522
000002

004137
005567

005010
016236

005010
016236

00501C
016236

016236

005010
016236

016236

.SBTTL GLOBAL ERROR REPORT SECTION

10

: THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS

i USED BY MORE THAN TEST TO OUTPUT ADDITIONAL ERROR INFORMATION.
; (BASIC) AND PRINTX (EXTENDED) CALLS ARE

' - -

SVCINS= -
SVCTST»
SvCsuB+ -
SvCGBL = -
SVCTAG=

BGNMSG ERROOL
PNTB X1,0X1A

‘ '
P el Pt et

ENDMSG

BGNMSG ERROO2
PNTB X2,0X2A

ENDMSG

BGNMSG ERROQO3
PNTB Xx3,0x3A

ENDMSG

BGNMSG ERROO4
PNTB X4

ENDMSG

BGNMSG ERROOS
PNTB x8,6X8A

ENDMSG

BGNMSG ERROO9
PNTB X9

- WA WA s e

PRINTS

USED TO CALL PRINT SERVICES.

LIST INSTRUCTIONS, SHIFTED RIGHT
LIST TEST TAGS, SHIFTED RIGHT

LIST SUBTEST TAGS,
LIST GLOBAL TAGS,

SHIFTED RIGHMT
SHIFTED RIGHT

LIST OTHER TAGS, SHIFTED RIGHMT

MOV Ox1A,-(SP)
JSR R1,LPNTB
.WORD x1

.WORD PNT_ CT

MOV OX2A,-(SP)
JSR R1,LPNTB

p x2
-WORD PNT.CT

MOV OX3A,-(SP)
JSR R1,.LPNTB
.WORD X3

.WORD PNT.CT

JSR R1.LPNTEB
.WORD x4
.WORD PNT.C7

MOV OXBA, -(SP)
JSR R1,LPNTB
.WORD x8

.HORD PNT.CT

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

’AE Q 00‘4')
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36
37
xa
39

40
4l
a2
43

45
47

48
49

Sl
53

55

57
59
61

SBER

011716

011720
011720
011720
011724
01172¢€
011730

011732
011732
011732
011734
011736
011742
011744
011746

011750
011750
011750
011754
011756
011760

011762
011762
011764
011766
011766
011772
011774
012000

010201
000301

042701
062701

010146
010246
004137
006651

042737

010246
013746
004137
006766

013746
010146
004137
007124

016236

016236

016236

177775

016236

100000

020216
016236

002146
016236

020216

ENDMSG

BGNMSG ERROLO
PNTB x10

ENDMSG

BGNMSG ERRO14
PNTB X14,R3,R2

ENDMSG
BGNMSG ERROZ2

2
BIC #SA.ERR,UDARSD
PNTB Xx22,UDARSD,R2

ENDMSG

BGNMSG ERRO23
PNTB X23A,.R1,FFREE

i {
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JSR R1,LPNTE
. WORD x10
JWORD PNT . CTY

MOV R2,-(5P)
MOV R3,-(SF)
JSR R1,LPNTB
.WORD x14

.WORD PNT_CT

JSR R1,LPNTB
.WORD X20
.WORD PNT_CT

BIC etC<2>.R1

MOV R1,-(SP)
mv n. '(?)
JSR R1,.LPNTB
.HWORD Xx21

.WORD PNT_C7Y

mv Rzo '(9)
MOV UDARSD, -(SP)

SEG 0080
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GLOBAL ERROR REPORT SECTTON

66 012062 005742 15T -(R2)

67 012064 005712 FRR23A: TST (R2)

68 012066 001410 BEQ ERR23B

69 012070 PNTB Xx238,R2,(R2)
012070 011246 MOV (R2),-(5P)
012072 010246 MOV R2,-(SP)
012074 004137 016236 JSR R1,LPNT8
012100 007432 .WORD %238
012102 000004 _WORD PNT,CT

70 012104 005304 DEC R4

71 012106 001403 BEQ ERR23C

72 012110 005722 ERR23B: TST (R2)+

73 012112 005303 DEC RS

78 012114 001363 BNE ERR23A

7S 012116 ERR23C: PNTB XFRU
012116 004137 016236 JSR R1,LPNTS
012122 011357 .WORD  XFRU
012124 000000 .WORD PNT.CT

76 012126 ENDMSG

78 012130 BGNMSG ERRO24

79 012130 PNTB X24,R2
012130 010246 MOV R2,-(SP)
012132 004137 016236 JSR R1,LPNTB
012136 007446 .WORD X24
012140 000002 .WORD PNT.CT

80 012142 ENDMSG

82 012144 BGNMSG ERRO2S

33 012144 PNTB X25.R1,R2
012144 010246 MOV R2,-(SP)
012146 010146 MOV R1,-(SP)
012150 004137 016236 JSR R1,LPNTB
012154 007636 .HORD X25
012156 000004 _WORD PNT.CT

84 012160 ENDMSG

86 012162 BGNMSG ERRO30

87 012162 PNTB X30,R1
012162 010146 MOV R1,-(SP)
012164 004137 016236 JSR R1,LPNTB
012170 010007 .HORD X30
012172 000002 _MORD PNT.CT

88 012174 ENDMSG

90 012176 BGNMSG ERRO31

91 012176 PNTB X31
012176 004137 016236 JSR R1,LPNTB
012202 010122 .MORD X31
012204 000000 .WORD PNT.CT

32 012206 ENDMSG

94 012210 BGNMSG ERRO32

¥5 012210 PNTB X32
012210 004137 016236 JSR R1,LPNTB
012214 010153 .WORD X32

012216 000000 .WORD PNT.CT
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GLOBAL ERROR REPORT SECTION

9%
97
98
9
100
101
102
103
104
105
106
107
108

109
110
111
112

113
114
115
116

117
118
119
120

121
122
123

012220
012224

012226
012226
012232

012234
012234
012240

012242
012242
012242
012246
012250
012252

012254
012254
012254
012256
012262
012264
012266

012270
012270
012270
012272
¢12276
012300
012302

012304
012304
012304
012310
012312
012314

004737

004737

004737

004137
010264

010146
004137
010402

011446
004137
010517

004137
010602
000000

004137
011006
000000
010401
062701
010402
062702
012703

011246
016246
011146
016146
004137
011277

012410

012316

012316

016236

016236

016236

016236

016236

000104

000014

000002
016236

CALL MSGPKT
ENDMSG

BGNMSG ERRO33
CALL PNTPWT
ENDMSG

BGNMSG ERRO34
CALL PNTPKT
ENDMSG

BGNMSG ERRO36
PNTB X36

ENDMSG

BGNMSG ERRO37
PNTB X37,.R1

ENDMSG

BGNMSG ERR100
PNTB X100,(R4)

ENDMSG

BGNMSG ERR101
PNTB X101

ENDMSG
PNTPKT: PNTB XPKT}

MOV R4 ,R1
ADD oHC.CPK,R1
MOV R4 .,R2
ADD oHC.MPK ,R2
MOV #12. ,RZ
PNTPKL : PNTB XPKT2,2(R1Y,(R1),2(R2},(R2)

JSR R1,.LPNTB
.WORD x101
.WORD PNT.CT

JSR R1.LPNTB
.WORD XPKT1
.MORD PNT.CT

MOV 2(R2),-(5P)
MOV (R1),-(SP)
MOV 2(R1),-(SP)
JSR R1,.LPNTB
.WORD XPKT2

XU 0062
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GLOBAL ERROR REPORT SECTION

130
151
132
133
134
135
136

137
138
139
140

141
142
143
144

012370
012372
012376
012402
012404
012406

012410
012410
012414
012416
012420
012424
012430
012434
012434
012440
012444
012450
012454
012460
012464
012466
012472
012474
012476
012502
012504
012506

000010
062701
062702
005303
001360
000207

004137
010705
000000
016504
062704
012703

016446
016446
016446
016446
016446
016446
011446
004137
010741
000016
062704
005303
001353
000207

000004
000004

016236

000016
000005
000014
000012
000010
000002

016236

000016

MSGPKT :

MSGPKL :

ADD @4 ,R1
ADD @4 ,Re2
DEC R3
BNE PNTPKL
RETURN

PNTB XxMSG1

MOV C.RING(RS),R4
ADD oHC.BF2,R4
MOV @5,R3

PNTB XMSG2,(R4),2(R4),4(R4),6(R4),8.(R4),10,.(R4),12.(R4)

ADD ¢14..R4
DEC R3

RETURN

'
.
L5

.WORD PNT T

ra b
oNn
-~
2
S Nt
~
%
R

1. 8 8 W

uﬂa' -

$

43333882

FT3aes

AR
e

:

B
.z

')[ U r)r)‘l 'I
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GLOBAL ERROR REPORT SECTION

1 000001 SVCINS= 1 s LIST INSTRUCTIONS, SHIFTED RIGHT

e 000001 SVCTST» 1 s LIST TEST TAGS, SHIFTED RIGHT

3 000001 svCsuB- 1 3 LIST SUBTEST TAGS, SHMIFTED RIGHT

4 000001 SvCGBL - 1 i LIST GLOBAL TAGS, SHIFTED RIGMT

5 000001 SVCTAG= 1 i LIST OTHER TAGS, SHIFTED RIGHT




ey
NS
ZUDEDO PDP-11 UDA DRV FMTR MACRO V05.00 Tuesday 24 -May 83 10:10 Page 59
GLOBAL SUBROUTINES SECTION - o e SEQ 0065

:l? .SBTTL GLOBAL SUBROUTINES SECTION
2 :MEMORY ALLOCATION ERROR
'
2 :THIS ROUTINE PRINTS A SYSTEM FATAL ERROR AND EXITS THE TEST
7 01251¢C FMERR: ERRSF 4, ,ERROO4
012510 104454 TRAP CSERSF
012512 000004 .MORD 4
012514 000000 .HMORD O
012516 011656 .MORD ERROO4
8 012520 DOCLN s ABORT

012520 104444 TRAP CsDCLN
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SUBROUTINES SECTION

GLOBAL

R . SR PR

012522
012522
012526
012532
012534
012536
012542
012542
012544

013746 002146
160137 002150
002766
060101
060137 002146

012601
000207

1 ALOCH
i
sALLOCATE A BLOCK OF FREE MEMORY, REPORT CRROR [F MEMORY E/mAUSTED,
:
: INPUTS
i R1 - NUMBER OF WORDS TO ALLOCATE
FFREE - FIRST FREE WORD IN MEMORY
‘ FSIZE - SIZE OF FREE MEMORY AVAILASLE IN WORDS
sOUTPUTS
i R1 - ADDRESS OF FIRST WORD OF ALLOCATED MEMORY
N FFREE - NEW FIRST FREE WORD IN MEMORY
i FSIZE - SIZE OF FREE MEMORY LEFT AFTER ALLOCATION

;SYSTCM FATAL ERROR WILL BE REPORTED IF NOT ENOUGH MEMORY AVAILABLE
:AND ENTIRE PROGRAM WILL BE STOPPED.

ALOCM: PUSH FFREE ;SAVE FFREE AT ENTRY

MOV FFREE, (5P
SUB R1,FSIZE sREDUCE SIZE OF FREE ™MEMORY
BLT FMERR sREPORT ERROR IF NOT ENOUGH MEMOR v
ADD R1,.R1 ;CHANGE WORDS TO BYTES
ADD R1,.FFREE sCALCULATE NEW START OF FREE MEMORY
POP R1 ;GEY START OF ALLOCATED MEMORY

MOV (SP). R1
RE TURN

EQ 064



Z
GL

0O POP i1
AL SUBROUTINES

1

C

“

S

%

8

9

10

11

12

13 012546

14 012552

15 012556

16

17 012562

012701
004737
010165

000207

000336
012522
000016

: HCOMM

{

-
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SECTION

:RLLOCATES MEMORY FOR HOST COMM AREA AND PACKET BUFFERS WITH ONE

1DESCRIP
1A CONTR

i
s INPUTS :

:
OUTPUTS
.
i

HCOMM

TOR IN EACH RING. 70 BE CALLED WHEN INITIALIZING
OLLER WITH SA _MSG+0 AND SA,.CMD-O0,

RS - ADDRESS OF CONTROLLER TABLE
CONTROLLER TABLE POINTING TO HOST COMM AREA
R4 - ADDRESS OF MOST COMM AREA

MOV oMC.SIZ/2,R1 sGET SIZE OF AREA TU ALLOCATE
CALL ALOCH sALLOCATE THE ™MEMORY
MOV R1,C.RING(RS) sGET ADDRESS OF MOST COMM AREA

sPLACE IN CONTROLLER TABLE
RE TURN

T ——————————S R S
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SUBROUTINES SECTION

GL OBAL

=

OB N&ur

11

12

13
14
15
16
17
18
19

22

23

R

26
27

83

010346
010446
005037

012746
012746
012746
012746
104437
062706

104422
012703
012704
005714
001406

005737
001010
005303
201370

012700
104436

01260v4
012603
000207

005744
010405

104455
000024

011750
005014

104444

002200

000340
017146

000003
000010

000010
003436

002200

tRESET

i RESET ALL UDA-505 IN THE CONTROLLER TABLES

3
:
i
i
i
i
RESET:

18:

2%:

3%:

INPUTS:

IPADRS - CONTAINS ALL

QUTPUTS:

NONE
PUSH <R3 R4,

CLR NXMAD

SETVEC 04, o0NXMI ,0PRIO7

BREAK

MOV 8. ,R3

MOV 0IPADRS ,R4
TST (R4)

B8EQ 4

CLR (R4 ).

TST NXMAD

BNE 38

DEC R3

8NE 13

CLRVEC o4

POP <R4 RS>
RETURN

TS7 -(R4)

MOV R4, RS
ERRDF 20, ,ERRO20
CLR (R4)

DOCLN

IP ADDRESSES

- B B s B B S8 G W

R3 = COUNTER OF ENTRIES

R4 -> IP ADDRESS
IS THERE AN ENTRY?
IF NOT, DONE

INIT UDA

WAS THERE AN ERROR?
IF S0, EXIY

MAXE

SEG

MOV RZ, (SP)

MOV R4, -(5P)

MOV OPRIO7, (5P
MOV ONXMI, -(SP)
MOV oL, -(SP

MOV 03,-(5P)
TRAP CSSVEC

ADD 010,5P

TRAP C$8Rv

SURE WE DO NOT EXTEND OVER AREA

IF NOT DONE, BRANCH

R4 -> UDAIP THAT FAILED

SAVE IN RS FOR REPORT

MOV < RO
TRAP CsCveC
MOV (SP)..R4
MOV (SP). .R3
TRAP CSERDF
.WORD 20
.WORD ©

WORD ERRO20

DESTROY ENTRY SO NOT TO FALL INTO RESET ERROR LOOP

TRAP CSDCLN

JO‘;%
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GLOBAL SUBROUTINES SECTION

po be
OO - ND Nl

37

012710
012714

012720
012726
012732
01273¢
0127%6
012744
012750
012752
012752
012756
012762
012764
012770
012774
013000
013002
013006

013014

013020

010137
005037

013737
013705

005065
116537
005765
100407

004737
004737
001402
005237
062705
005337
001354
005037
012737

005737

002166
00217¢C

002166
002162

000014
000002
000002

012546
016270
002170
000054
002172

002176
177777

02170

002172

002074

003204

i RUNDM

i
;LOAD AND RUN A DM PROGRAM IN THE CONTROLLERS, RETURN WHEN AL
1DM PROGRAMS HAVE TERMINATED.

H
: INPUTS
| TSTTAB - POINTER TC FIRST CONTROLLER TABLE
R1 - NUMBER OF CONTROLLERS TO TEST
BIPPLICIY INPUTS:
wTwTsmm - POINTER TO START OF DM PROGRAM IN MEMORY
3
Z SET IF NO CONTROLLERS SUCCESSFULLY STARTED
lALL REGISTERS ARE USED AND PREVIOUS CONTENTS DESTROYED.

RUNDM: MOV R1,URUN i SAVE NUMBER OF UNITS TO RUN

CLR URNING 'CLEAR MUMBER OF UNITS RUNNING
;:LOAD DM PROGRAM INTO EACH CONTROLLER
nOV T0TTAB RS 1351 FINST CONTROLLER TABLE
LOOR: LR C.FLGCRS) ;CLEAR ALL FLAGS

MOVB C.UNIT(RS),LSLUN
TST C.UNIT(RS)

;SEE IF UNIT 7O BE TESTED

BMI LONEXT sIF NOT, DON'T LOAD THIS UNIT
ASSUME CT_AVL EQ BIT1S

CALL HCOMM sALLOCATE SPACE FOR HOST COMM AREA

CALL LOADDM ;LOAD THE DM PROGRAM

BEQ LDNEXT ;IF ERROR, GO TO NEXT CONTROLLER

;IF NO ERROR, COUNT UNIT RUNNING

INC URNING
LONEXT: ADD oC.SIZE.RS sMOVE TO NEXT CONTROLLER TABLE

DEC UCNT ;CHECK IF MORE CONTROLLERS
BNE LDOM ;LOAD NEXT
CLR UFREEZ ;CLEAR UNIT FREEZE FLAG

MOV #-1,FCTNUM INVALIDATE FCT BLOCK NUMBER (BLOCx IN MEMORY)
;CHECK IF ANY CONTROLLERS LOADED
TST URNING sANY UNITS LOADED?

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

RETURN

4
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GLOBAL SUBRQUTINES SECTION

OB NPl

10 013022
11 013026
12 013030

01303C
17 013032
14 013036

005737
001403

104435
005037
000207

002174

002174

1CLOSEF

{CLOSE DATA FILE FOR DM PROGRAMS

H
: INPUTS

3
CLOSEF :

1%:

TST FILOPN
BEQ 1%
CLOSE

CLR FILOPN
RE TURN

F ¢

H FILOPN - ZERO IF FILE NOT OPEN
JOUTPUTS:

sSEE IF FILE CURRENTLY OPEN

s+ IF SO, CLOSE 17
sAND MARK AS 50

TRAP

CsCLOS

“EG 0070
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GLOBAL SUBRQOUTINES SECTION

rn gnr—r-rownr-t-nn
N VRO UVNBWNFOY DO NE N e

LT
& Wl

013040
013044
013052
013052
013054
013060
013066
013070
013076
013104
013106
013114
013116

013122
013124
013130
013132
013132
013134
013136
013140

25 013142

26
27
28

29 013144

30
31
32
13
34
35
36
37
38
39
40
41
az
43
44
45
4€
47
48
49
50
S1
52

013150
013152
C13156
013160
013166
013170
013172
013200
013202
013210
013212
013216
013220
013224
013232
013234
013236
013242
013246
013252
013256
013264
013270

013705
013737

104422
016504
032765
001502
116537
032765
001150
032765
001002
000137

011503
016301
001405

104455
000036
000000
012162
000465

005765
001451
005737
001446
023765
101005
001041
023765
103435
032765
001101
005764
100476
012700
032765
001401

002162
002166

000016
000002

000002
000010

013664

000044
003210
003222

003220
000040
000012
000100

000040
000014
Can001
116570
160

000200
014744

002172

000014

002074
000014

000014

000014

000012

s RESPDM

( '1‘ )
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:RESPOND T0 DM REQUESTS. RETURMN WHEN ALL DM PROGRAMS
tHAVE TERMINATED.

RESPDM:
RESPCT:

MOV TS1TAB,RS
MOV URUN,UCNT
BREAK

MOV C.RING(RS),R4

BIT oCT.RN,C.FLG(RS)
BEQ RSPNXT

MOVB C.UNIT(RS),LSLUN
BIT oCT,.MSG,C.FLG(RS)
BNE RSPIN

BIT oCT.CMD,C.FLG(RS)
BNE 18

JMP RSPOUT

;CHECK IF UDA STILL RUNNING

18:

MOV (R3).R3

MOV 2(R3),.R1

BEQ RSPTH

ERRDF 30, ,ERRO30

BR RSPORP

;CHECK FOR TIMEOUT OF RESPONSE

RSPTM:

RSPTMO:

1s%:

IST C.TOT(RS)
BEQ RSPNTO
TSY Ku.c?!

RSPNTO
CMP KM .EL+2,.C. TOM(RS)
RSPTHO

BNE RSPNTO
CMP KM.EL,C.TO(RS)

RSPNTO
BIT oCY . STA,C.FLG(RS)
RSPTOE

TST HC.CCT(R4)

BMI RSPTOE

MOV oCT.TM1,.RO

BIT oCT.THM1,.C.FLG(RS)
BEQ 14

ASL RO

BIS oCT.STA,RO

BIS RO,C.FLG(RS)

MOV @0P.GDS,RO

CALL BLOCMD

MOV ORG.OWN,HC.CCT(R4)
T1ST 3(RS)

JMP RSPOU4

1GET CONTROLLER TABLE ADDRESS
sSET COUNTER OF UNITS

sALLOW DRS TO SEE TERMINAL INPUT

TRAP
sGET HOST COMM AREA ADDRESS
sCHECK IF PROGRAM RUNNING
s IF NOT, LOOK AT NEXT
1STORE UNIT NUMBER UNDER TEST
;SEE IF INTERRUPT RECEIVED
sIF SO, LOOK AT PACKET
sSEE IF COMMAND HAS BEEN SENT
s IF NOT, SEND ONE

CsBRK

;GET ADDRESS OF UDAIP

sLOOK AT UDASA REGISTER

; IF ZERO, UDA STILL RUNNING

;REPORT UDA HMAS FATAL ERROR
TRAP CSERDF
.WORD 30
.MORD O
.WORD ERRO30

;DOROP CONTROLLER FROM TESTING

;SEE IF DUP PROGRAM TO BE TIMED

:SEE IF A CLOCK ON SYSTEM
;OON'T TIME IF NO CLOCKX
;COMPARE TO TIMEOUT COUNTER

:IF TOO MUCH TIME ELAPSED SINCE LAST INTERRUPT
sSEE IF A GET DUST STATUS COMMAND OUTSTANDING
;REPORT ERROR IF SO

1SEE IF UDA TOOX LAST COMMAND PACKET

;REPORT ERROR IF NOT

;SEE IF FIRST TIMEQUT ALREADY HAPPENED

lIF SOU

;SET SECOND TIME OUT FLAG

;SET THE PROPER TIMEOUT BIT

: AND STATUS REQUESTED BIT
;BUILD GET DUST STATUS COMMAND

sMARK COMMAND TO UDA
;TELL UDA COMMAND IS THERE
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GLOBAL. SUBROUTINES SECTION
53 013274 RSPNTO:

WG 0012

I ————
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PDP - 11
SUBROUT

013274
013300
013302
013306
013312
013314

013316
013322
013326
013330
013334
013340
013342
013344
013350
013350
013352
013354
013356
013360
013366
013370
013372
013374
013376
013402
013404
013410
013412

013414
013414
013416
013420
013422
013424

UDA DRV FMIR MACRO v05.00 Tuesday
INES SECTION

i SWITCM
0051737 RSPNXT :
001264
062705
005337

001257
000651

0C2176

000054
002172

; REMOVE
000014
002176
000010
1%:

020002

100000 2%:

016370

002170 3s:

RSPTOE :

s CLR

I ¢
' SR
24 -May 83 10:10 Page 66

TO NEXT CONTROLLER

ST UFREEZ 1FROZEN TO ONE UNIT?

BNE RESPCT 1STAY THERE IF S0

ADD oC.SIZE,.RS ¢MOVE TO NEXT TABLE

DEC UCNT sCHECK IF MORE CONTROLLERS

BNE RESPCT sLOO® AT NEXT CONTROLLER

BR RESPDM sLOOK AT FIRST CONTROLLER AGAIN

A CONTROLLER FROM TESTING

C.FLG(RS) 1CLEAR PROGRAM RUNNING
UFREEZ
RS,.R4
x -mln‘
8. .,R2
(ﬂ‘)o R3
BEQ 3

TST D. LNIT(RS)
ASSUME DT.AVL EQ BIT1S
BPL 2%

DEC R2
“3%‘
BIS QOT.AVL,D.UNIT(RS)
DEC Re

BEQ 3%
TST (R4)
BEQ 3¢

CLR
MOV
ADD
MOV
MOV

;START DM PROGRAM AGAIN

;REDUCE RUNNING CONTROLLERS COUNT
:IF ANY STILL RUNNING, LOOK AT THEM
;ELSE RETURN TO TEST SECTION

ERROF 31..ERROS1 ;REPORT TIMEQUT ERROR

CSEROF
.MORD 31
.WORD O
.MORD ERRO31

BR RSPDRP ;DOROP CONTROLLER FROM TESTING

“EL 0078
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GLOBAL SUBRCUTINES SECTION

OB NONEB NN

013426
013432
013440
013442
013446
013452

013454
013462

013464
013472
013474
013474
013476
013500
013502
013504

013506
013514

012700
032765
001402
012700

0C1145

032764
001004

026564
001405

104455

012226
000704

032765
001463

000204
000020

000205
000030

000037

000052

000020

000014

000032

000020

000014

J6
lTuesday 24 May 83 10:10 Page 67

;CONTROLLER HAS RESFONDED, LOOK AT MESSAGE PACKET

{CHECK FOR PROPER OPCODE IN END PACKET

RSPIN: MOV @0P.END.OP,SSD,RO
BIT oCT.REQ,C.FLG(RS)
BEQ RSPMWR
mv m-Ew'w.asonao
RSPMWR: CMPB RO,HC.MPK.P OPLD(R4)
BNE RSPERR

;LOOK AT STATUS CODE

BIT OST.MSK NC . MPK.P STS(RE)

BNE RSPERW

;CHECX FOR EXPECTED REFERENCE NUMBER
CMP C.REF(RS),HC.MPK.P CRF(R4)

BEQ RSPPTW
RSPERW: ERRDF 33, ,ERRO33

BR RSPDRP

;CHECK IF RESPONSE FROM SEND OR RECEIVE

RSPPTW: BIT oCT.REQ,C.FLG(RS)
RSPOU: BEQ RSPOUT

;GET SEND DATA END PACKET OPCODE
;LOOM IF SEND DATA OR RECEIVE DATA

sCHANGE TO RECEIVE DATA END PACHET OPCODE
;COMPARE TO OPCODE IN END PACKET

;CHECK FOR STATUS CODE ST.SUC (ZERO)

sCHECK IF CORRECT REF NUMBER
TRAP CSERDF
.WORD 33

o
.MORD ERRO33
;DROP UNIT FROM TESTING

DATA COMMAND

;CHECK IF RESPONSE FROM DM PROGRAM
;LOOK AT REQUEST NUMBER IF SO

SEU

O 74
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GLOBAL SUBROUTINES SECTION

@O B il e

10
11

13
14
15
16
17
18
19
21

23

27
28
31
33
35
37
39
41
43
44
45
47
49
51
53

013516
013522
013526
013530
013534
013536
013536
013540
013542
013544
013546

013550
013554
013560
013564
013570
013574
013600
013602
013606
013612
013614
013616
013620
013622
013624
013626
013632

013634
013640
013644
01364"
013650
013654
013656

013664
013672
013700

013702
013706
013712
013716
013722
013730

013732
013740
013740
013744

016401
042701
001403
020127
101405

104455
000040
000000
012210
000663

016403
162703
012700
004737
012700
004737
010402
062704
042724

000430
007777

060000

000034
000002
000004
016570
000164
016732

000244
170000

014112

000016
000001
000120
00002C

000350
000020

000005
016570
016732
000020

000020

016654
000044

000014
000014

000014

000014

000014

| ¢,

SEG 0075

;MAINTENANCE READ END PACKET RECEIVED, LOOK AT REQUEST FROM DM PROGRAM

RSPPT2:

1§:

RSPPT3:

16:

HOV HC.BF2(R4),R1
LIC 0tC<DU.TYP> R1
BEQ 1%
CMP R1,00U,.SPC
BLOS RSPPT3
ERRDF 32, .ERRO32

BR RSPDRP

MOV HC.MPK+P . BCNT(R4),R3

SUB #2,R3

MOV @0P.SSD,RO
CALL BLDCMD

MOV eMC.BF1,RO
CALL CLRBUF

MOV R4 ,R2

ADD oHC.B8SZ,R4
BIC #0U.TYP,(R4).
SWAB R1

ASR R1

ASR R1

ASR R1

MOV R1.RO

CLR R1

CALL SRSPDSP-2(R0O)
BNE RSPDRP

MOV C.RING(RS).R4
BIT ¢1.R1

BEQ 14

INC R1

MOV R1,HC.CPK.P_.BCNT(R4)

BPL RSPOUT
BIC #CT.REQ,C.FLG(RS)

;SEND COMMAND BACK TO UDA

RSPOUT: BIC #CT.MSGCT.STACT . TM1.CT.TM2,C.FLG(RS)

RSPOU2 :
RSPOUS :

RSPOUA ;

BIT oCT.REQ,C.FLG(RS)
BNE RSPOU2

MOV #0P.RSD.RO

CALL BLOCMD

MOV #HC.BF2.RO

CALL CLRBUF

8IS oCT.REQ,C.FLG(RS)
BR RSPOU3

BIC oCT.REQ,C.FLG(RS)

CALL SNDCMD
MOV C.TOT(R5),.RO

sGET REQUEST NUMBER

;CHECK TYPE

s IF ZERO, ERROR

;CHECK IF IN EXPECTED RANLE

1BAD REQUEST NUMBER

TRAP CIERDF

.WORD 32

.WORD ©
ERROZ2

;OROP UNIT FROM TESTING

tGET BYTE COUNT OF CHARACTERS RECEIVED IN RX
s(FIRST TWO CHARACTERS ARE TYPE WORD)

;BUILD A SEND DATA COMMAND PACKET

3+ FOR ANSWER TO DM PROGRAM

sPOINT TO BUFFER IN PACKET

; AND CLEAR BUFFER

sR2 POINTS TO SEND BUFFER

1R4 POINTS TO CHARACTERS IN RECEIVE BUFFER
sCLEAR TYPE FIELD IN BUFFER

+GET TYPE RIGHT JUSTIFIED
s TIMES TWO

:COPY MESSAGE TYPE 10 RO

sR1 CONTAINS ZERO SEND BYTE COUNT

sCALL REQUESTED ROUTINE

tWTI’E RETURNS Z CLEAR YO DROP UNIT FROM TESTING
Z SET IF UNIT TO CONTINUE RUNNING

IGEY RING ADDRESS

;LOOK AT CHARACTER COUNT TO SEND TO DUP PROGRAM

: IF AN 0DD COUNT

: INCREASE BY ONE

;PUT CHARACTER COUNT IN COMMAND PACKET

: IF NEGATIVE BYTE COUNT RETURNED

: DON'T SEND ANY DATA TO UDA

;CLEAR MESSAGE RECEIVED FLAG
;CHECK WHICH COMMAND TO SEND
lmﬂtﬂ IF RESPONSE TO REQUEST

;BUILD RECEIVE DATA COMMAND
1POINT TO MESSAGE BUFFER

:+ AND CLEAR IT

;SET REQUEST BIT

;CLEAR REQUEST BITY

;SEND COMMAND TO UDA
1SET TIMEOUT
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GL OBAL SWR TI'ES SECTION
54 013750 010501 MOV R5,R1
55 013752 062701 000040 ADD oC.T0,R1 sPUT TIME IN CONTROLLER TABLE
50 013756 004737 017166 CALL SETTO
57 013762 000137 013274 JMP RSPNXT iNOW WAIT FOR END PACKET
S8 013766 122764 000201 000030 RSPERR: CMPB 00P.END+OP,GDS,HC.MPK P, OPCO(R4) +SEE IF GET DUST STATUS OPCODE
S9 013774 001237 BNE RSPERW
60 01377€¢ 132764 000010 000037 BITB @OF ,ACT ,MC.MPK.P DFLG(R4) ;IF DUST NO LONGER RUNNING
61 014004 001603 BEQ RSPTOE 3+ REPORT ERROR
62 014006 042765 000050 000014 BIC oCT.STACT MSG,C.FLG(RS) ;CLEAR CONTROL BITS
63 014014 032765 000200 000014 BIT oCT.TM2,C.FLG(RS) +IF AT SECOND TIMEOUT
64 014022 001413 BEQ 1§
65 014024 026465 000040 000046 CHP VC MPK.P ,DPI(R4),C.PRI(RS) ;COMPARE PROGRESS INDICATOR
66 014032 001004 BNE 2
67 014034 026465 000042 000050 cHe nc MPK P . DPI+2(R4),C.PRI«2(R5) s COMPARE PROGRESS INDICATOR
68 014042 001422 BEQ 4 sREPORT ERROR IF NOT CHANGED
69 014044 042765 000200 000014 2%: B8IC OCT T™2,C.FLG(RS) sCLEAﬂ TIMEOUT 2 FLAG
70 014052 032765 000100 000014 1§: BIT oCT.TM1.C.FLG(RS) s IF AT FIRST TIMEOUT
71 014060 001406 BEQ 3§
72 014062 016465 000040 000046 MOV HC.MPK.P .DPI(R4),C.PRI(RS) ;GET CCPY OF PROGRESS INDICATOR
73 014070 016465 000042 000050 MOV HC,.MPK.P.DPI+2(R4),C.PRI 2(“5) ;GET COPY OF PROGRESS INDICATOR
74 014076 012764 140000 000006 3%: MOV ORG.OWN+RG.FLG,HC.MCT(R4 sGIVE MESSAGE BUFFER BACK TO UDA
75 014104 000137 013274 JMP RSPNXT

76 014110 000137 013414 4%: JMP RSPTOE
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GLOBAL SUBRQUTINES SECTION

BRSO NE mh)re

014114
014116
014120
014122
014124
014126

014130
014202
014354
014502
014512
014522
000006

{RESPONSE REQUEST DISPATCH TABLE‘

RSPDSP: .WORD QUEST
.WORD DQUEST
.WORD INFO
.WORD TERM
.WORD ERRTRM
.WORD SPECL
DSPSIZ=«, -RSPDSP»/2

sQUESTION

JQUESTION WITH DEFAULT ANSWER

s INFORMATION MESSAGE FOR DPERATOR
sNORMAL TERMINATION

;FATAL ERROR TERMINATION

s SPECIAL

sLEGAL NUMBERS ARE LOWER THAN THIS
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GLOBAL SUBROUTINES SECTION

W®-OAL NlU»e

iNORMAL DUP RECEIVE DATA BUFFER DESCRIPTION

;BYTE OFFSET FROM
:START OF BUFFER

@ B8 B¢ B B G B8 G WS G O G4 G B8 Ve 65 G0 Gr G B SE S5 S5 GF G WE WL We O Se v S0 8 &

0

® o~ & N

10
12
14
16
18
20
22

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

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

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

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

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

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

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

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

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

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

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

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

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

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

5EQ 0078

USED TO SELECT ROUTINE
R4 CONTAINS THIS ADDRESS
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GLOBAL SUBROUTINES SECYION

|
OE® P AL mlive

iNORMAL DUP SEND DATA BUFFER DESCRIPTION

iBYTE OFFSET FROM
1START OF BUFFER

“““'“--ﬁ--h“.’“’-“-“-"ﬂ"--“--.‘.ﬂﬂ-ﬂﬂ

0

e & & N

12
14
16
18

ee

e P e DATA BYTES '§
v " OATA BYTES
; CUoatA eviEs r
s tnyy oath ovies T ;
e ot e
o oATA BriEs ;
e OATA BYTES :
tpbierc oATA BvTEs :
S Siba wvies ;
St oath avies T ;
it DATA BYIES :
Salpd st it T et ;
Lo R :
S Ghth orves :

SEG 0079

GIVEN IN RESPONSE TO ABOVE PACKET

Fe CONTAINS THIS ADDRESS
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GLOBAL SUBROUTINES SECTION

QW N n"ire

23
24

27
28

31

014130
014134
014140
014142
014144
014150
014152
014152
014154
014156
014160
014162
014164

014160
cl4172
Clsl172
014174
014176
C14200

004737
062700
014403
001411
020327
001410

104455
000144

012270
000207
012700
005201
112022

001375
000207

014654

003306

iMESSAGE TYPE )
B
:ANSWER QUESTION FOR DUP PROGRAM

H
1 INPUT

H
H
B
i
H
b
i
H
H

QUEST:

A

(Y =]

e a4

OUTPUT ;

RS - ADDRESS OF CONTROLLER TABLE

R4 - POINTER TO DATA IN RECEIVE RUFFER

R3 - CHARACTER COUNT IN RECEIVE OWUFFER

:f - lz’ggg‘lﬁﬂ T0 SEND BUFFER (BUFFER TS CLEARED)

R1 - COUNT OF CHARACTERS IN SEND BFFER
Z SET YO CONTINUE RUNNING DUP PROGRAM
Z CLEAR TO STOP THE DuUP PROGRAM

CALL GTDRVT 1GET POINTER TO DRIVE TABLE
ADD @D.SERN,RO ;BUMP POINTER TO SERIAL NUMBER
MOV -(R4),RS 1GET QUESTION NUMBER

BEQ QUEO yBRANCH IF QUESTION NUMBER O
BCE% l&!‘.}? s IF NOT, SEE IF QUESTION NUMBER 7

ERRDF 100, ,ERR100 $ANY OTHER NUMBER IS AN ERROR

HE

Lz 1CLEAR Z 70 STOP DUP PROGRAM
RETURN

MOV ODATEQO,RO  ;POINT TO DATE STRING

INC R1  ;COUNT THE CHARACTERS

MOVB (RO)+,(R2). ;3 AND PUT THEM IN OUTPUT BUFFER
BNE QUEL 3 UNTIL A MA CHARACTER FOUND

RETURN ;RETURN WITH 7 SET

CSERDF
100

ERR1IOC



ELB8RC Slemdin

C® O N milire

16 014202
17 014206
18 014210
19 014214
20 014216
21 014220
22 014224
23 014226
24 014230
25 014232
26 014234
27 014236
28 014240

33 014242

014242
34 Ol4244
35 014246
36 014250
37 014250
38 014254
39 014260

014260
40 014262
41 014264
42 014266
43 014270
44 014272

014272
45 014274
46 014300
47 014302
48 014304
49 014306

014306
S0 C14310
51 014312

5% 014314

A DRy FMIR

NES SECTION

004737
014403
020327
101035
006303
000173
014310
0l4242
014310
014310
014314
014334
014344

010546
005004
011203

012700
004737

010546
005201
005703
001372
010100

012605
062705
110522
005300
001372

012605
000264
000207

0327%7

014654
000006

014224

000012
016332

™

Lt
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{MESSAGE TYPE 2
H
{ANSWER QUESTION FOR DUP PROGRAM WITH DEFALT ANSWER

:

i INPUT
RS - ADDRESS OF CONTROLLER TABLE
R4 - POINTER TO DATA IN RECEIVE BUFFER
R3 - CHARACTER COUNT IN RECEIVE BFFFR
R2 - POINTER TO SEND BUFFER (BUFFER 1S5 CLEARED)
R1 - ZERO

QUTPUT :
R1 - COUNT OF CHARACTERS IN SEND BFFER
2 SET TO CONTINUE RUNNING DUP PROGRAM
2 CLEAR TO STOP THE DUP PROGRAM

DQUEST: CALL GTDRVT 1GET DRIVE TABLE ADORESS INTO RO
MOV -(R4),R3 1GET QUESTION NUMBER
CMP R3, 0DQUESZ
BHI DOQUEX

e @ @e S Se S S W e

DQUEJP: .WORD DQUEX 3 0 (NOT USED)
WORD DQUNIT 3 1 ENTER UNIT NUMBER TO FORMAT
.WORD DQUEX 3+ 2 (NOT USED)
WORD DQUE X 3 3 (NOT USED)
DQRFMT i 4 USE EXISTING BAD SECTOR INFORMATION
WORD DQRSTR : 5 DOWN-LINE LOAD BAD SECTOR BLOCK INFORMATION
.WORD DQCONT s 6 CONTINUE IF BAD BLOCK INFO INACCESSIBLE
DQUESZ=<<, -DQUEP>/2> -1

;ENTER UNIT NUMBER TO FORMAT
DQUNIT: PUSH RS

CLR R4
MOV (RO),.R3 ;:GET DRIVE NUMBER
ASSUME D.DRV EQ O
MOV ¢10.,RO ;RADIX 10.
DQUNL1: CALL DIVIDE
PUSH RS

DQUEX: SEZ

000003 0GO3206 ODOQRFMT: BIT 0S0.FMT, MODE

MOv RS, -(SP)

mv ”. '(9)

MOV (SP)..RS

MOV (SP)« RS
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54
S
So
57
58
59
60
6l
62
63
64

014322
014324
014330
014332

01433«
014342
014344
014344
014350
014352

001410
112712
005201
000766

032737
001370

112712
005201
000756

000131

000010 003206

000116

DQYES:

DARSTR:

DQCONT :
DQNO :

=

24 -May -85 10:10 Page 73 1

BEQ DQANO
MOVB @' v,(R2)
INC R1

BR DQUEX

BIT 0S0,.5TR,MODE
BNE DQYES

MOVB @'N,(R2)
INC R1
BR DQUE X
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GLOBAL SUBRQUTINES SECTION

WA NN

33
35
37

39
40

4]

014354
014360
014362
014366
014370
014374
014376
014402
014404
014410
014414
014416
014422
014426
014432
014434

014436
014436
014440
Gl4442
014444
014446
014450

014452
014456
014460
014464
014470
014470
014474
014476
014500

016400
001434
020027
001423

005737
001007
005237
004737
010002
004737
004737
012701

000207
104455
000145
012304

004737
010002
004737
004737

004137
004322

000752

177776
000100
000200
002176

002176
014654

014700

014620
100000

014654

014700
014620

016264

tMESSAGE TYPE 3
H
;PRINT INFORMATION FROM DUP PROGRAM

:
s INPUT

H
:
H
i
i
sOUTPUT ;
H
:

INFO:

INFOM:
INFOP:
INFOX:

INFOE:

INFOB:

RS - POINTER TO CONTROLLER TABLE

R4 - POINTER TO DATA IN RECEIVE BUWFFER

R3 - CHARACTER COUNT IN RECEIVE BUFFER

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

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

MOV -2(R4),RO  ;GET MESSAGE NUMBER

BEQ INFOB s IF ZERO, PRINT BEGUN MESSAGE

CMP RO, 0100 s IF OCTAL 100

BEQ INFOE i PRINT ERROR MESSAGE

CMP RO, 9200 1SEE IF 200 OR GREATER

BGE INFOM 3 IF SO, PRINT WITHOUT FREEZING

1ST UFREEZ

BNE INFOP

INC UFREEZ

CALL GTORVT

MOV RO,R2

CALL HEADER

CALL MESG sPRINT THE MESSAGE

'52; eBIT15,R1 sRETURN A NEGATIVE BYTE COUNT

RETURN sRETURN WITH Z SET

ERRDF 101, ,.ERR101 ;ANSWER WAS REJECTED B8Y DUP PROGRAM
TRAP CSERDF
.WORD 101
.WORD O©
.HORD ERR101

cLZ tRETURN WiITH Z CLEAR TO STOP DUP PROGRAM

RETURN

CALL GTDRVT ;PRINT FORMAT BEGUN MESSAGE

MOV RO,R2

CALL HEADER

CALL MESG

PNT WNSTOP tPRINT WARNING NOT YO STOP NOW
JSR R1,.LPNT
.WORD WNSTOP
.WORD PNT_CY

BR INFOX

SEQ 0ARY
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GLOBAL SUBRQUTINES SECTION

Sl SR TR S

14 014502 004737 014354
15 014506 000244
16 014510 000207

tMESSAGE TYPE 4
H
; TERMINATION MES AGE

:
s INPUT ;

i
;
i
i
;
{OUTPUT
i

TERM:

RS - POINTER TO CONTROLLER TABLE

R4 - POINTER TO DATA IN RECEIVE BUFFER

R3 - CHARACTER COUNT IN RECEIVE BUFFER

R2 - POINTER 10O SEND BUFFER (BUFFER IS CLEARED)

R1 - ZERO

Z CLEAR TO TERMINATE DUP PROGRAM

EA&L INFO sPRINT THE ™MESSAGE

L :

RETURN sRETURN Z CLEAR TC TERMINATE DUP PROGRAM

4 e o e . e, . A . e
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GLOBAL SUBROUTINES SECTION

{MESSAGE TYPE 5
i
;ERROR TERMINATION MESSAGE

H RS - POINTER TO CONTROLLER TABLE

: R4 - POINTER TO DATA IN RECEIVE BUFFER

: R3 - CHARACTER COUNT IN RECEIVE BUFIER

i R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED)
i Rl - ZERO

H

H

"Z CLEAR TO TERMINATE DUP PROGRAM

e g g
WO O® - A AN e

14 014512 004737 014354 ERRTRM: CALL INFO

15 01451€¢ 000244 cLZ '
16 014520 000207 RETURN sRETURN 7 CLEAR TO TERMINATE DUP PROGRAM

I ———————————E S
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CESONE Nr

014522
014526
014530

014532
014532
014532
014534
014534
014540
014542
014550
014554
014560
014560
014562
014564
014564
014566
014570
014572
014576

014600
014602
014610
014614
014616

023714
001425
002407

104435

012700
104434
012737
012703
012701

104426
110021

103005
005302
001373
005237
000751

005212
012762
012701
000264
000207

003204

003232

177777
001000
002204

003204

002204

003204

sMESSAGE TYPE 6
i
;SPECIAL TYPE - READ FCT BLOCK FROM FILE

3

: INPUT ;

3 RS - POINTER TO CONTROLLER TABLE

3 R4 - POINTER TO DATA IN RECEIVE BUFFER

: RS - CHARACTER COUNT IN RECEIVE BUFFER

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

{OUTPUT

H Z SET TO SEND DATA TO PROGRAM

SPECL: CMP FCTNUM,(R4) ;SEE IF DESIRED BLOCKx IS IN MEMORY
BEQ SPECLX : IF SO, SEND TO DUP PROGRAM
BLT SPECLR : IF LOWER NUMBERED BLOCH IN MEMORY,
i GO READ NEXT BLOCK
SPECLC:
CLOSE ;OTHERMISE, START READING FROM BEGINNING AGAIN

OPEN OF NAME

TRAP

MOV
TRAP
MOV @-1,.FCThNUM
SPECLR: MOV #512.,RS3 sGET BYTE COUNT IN A BLOCK
MOV OFCTBUF ,R1 ;POINT TO STORAGE AREA
SPECLL: GETBYTE (R1). ;READ THE FILE —

BNCOMPLETE SPECLE
DEC RS ;COUNT THE BYTES

BNE SPECLL
INC FCTNUM JKEEP COUNT OF BLOCK IN MEMORY
BR SPECL

SPECLE: INC (R2) ; TELL DUP PROGRAM DATA NOT AVAILABLE
SPECLX: MOV OFCTBUF ,2(R2)
ls(g\zf o6, ,R1 ;SEND 3 WORDS T0 DUP PROGRAM

MOove
1PRINT ERROR IF NO MORE BYTES IN.Fc'éLE

;PUT ADDRESS OF DATA IN OUTPUT BUFFER

CsCLOS

OF NAME ,RC
CSOPEN

CSGETB
RO.(R1)-

SPECLE

';' —J fﬂ%

RETURN ‘ RETURN WITH Z SET TO SEND GATA TO DUP PROGRAM



| 7
I |
ZJUDEDO PDP 11 UDA DRV FMTR MACRCO v05.00 Tuesday 24 -May 83 10:10 Page 78 “EG OCR7
GLOBAL SUBRUUTINES SECTYION

1

l (PRINT A MESSAGE IN THE RECEIVE BUFFER FROM THE DUP PROGRAM
S H
z : INPUT ;
B H R4 - POINTER TO DATA IN RECEIVE BUFFER
. ‘OUTP : R3 - CHARACTER COUNT N RECEIVE BWFFER
() i (V) B
3’ : :; - ;ggg‘ﬂ‘ T0 CHARACTER AFTER MESSAGE IN RECEIVE BFFER
: .
9 : R1 - BIT 1S SET TO PREVENT SENCING DATA TC DUP PROGRAM
10 i RO - CONTENTS DESTROYED
15 i 2 SET TO CONTINUE RUNNING DUP PROGRAM
1
13 014620 MESG:
14 014620 112400 18: MOVE (R4). RO sPRINT CHARACTERS FROM DUP PROGRAM
15 014622 001405 BEQ 2% s DISCARDING LF AND MAL CHARACTERS
16 014624 020027 000012 CMP RO,012
17 014630 001402 BEQ 2%
18 014632 PRINT RO
014632 004737 016054 CALL CPNT
19 014636 005303 2%: DEC R3 ;COUNT THE CHARACTERS
20 014640 003367 BGT 1%
21 014642 PRINT oCR
014642 112700 000015 MOVE oCR.RO
0l4646 004737 016054 CALL CPNT

014652 000207 RETURN

n
n
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GLOBAL SUBRCUTINES SECTION

el el ol o S T
VbW H»OL®-ONE wle

v e
® -~

014654
014654
014656
014662
014664
014672
014672
014674
014674
014676

010546
062705
012500
016037

100773

012605
000207

000020
000002 002074

1GTDRYTY

H .
:GET DRIVE TABLE ADDRESS FROM CONTROLLER TABLE

H
s INPUTS
:
;OUTPUTS

GTDRVT:

GTDRVL :

l/

I

RS - CONTROLLER TABLE ADDRESS

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

PUSH RS

ADD oC.DRO,RS5
MOV (R5).,RO
MOV D.UNIT(RO),LSLUN

ASSUME DT.AVL EQ BITI1S

BMI GTDRVL
POP RS

RETURN

ST S—————

MOV RS, (5P

MOV (SP).,R5

S5EQ 00R8
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GLOBAL SUBRQOUTINES SECTION

13 014700
14 014706
15 014710
014710
014712
014714
014720
014724
014726
16 014730
17 014730
18 014730
19 014732
014736
21 014740
014740
014744
014750
014754
014754
014760
cla7éa

22
23

24

022737
001411

011246
011546
016246
004137
004027

000407
005737
001406

112700
004737
004737

112700
004737
000207

000001 002012

000002
01622¢

003210

000015
016054
020242

000015
016054

L. ¥

+HEADER

:

;PRINT A HEADER IN FRONT OF EACH MESSAGE FROM DUP PROGRAM,

1A UDA ADDRESS IS PRINTED 1F MORE THAN ONE UDA IS IN HARDWARE P-TABLE.

;A RUNTIME IS PRINTED IF A CLOCK IS BEING USED TO TIME PROGRAM EXECUTION,

:
: INPUT ;

. RS - POINTER TO CONTROLLER TABLE
;OUTPUT :
i RO - POINTER TO DRIVE TABLE
H PRINTED MESSAGE
HEADER: gg: :}.LIUNIV s IF MORE THAN ONE UNIT BEING TESTED
PNTF MESSG,D.UNIT(R2),(R5),(R2) ;PRINT UDA ADDRESS
MOV (R2),-(SP)
MOV (RS),-(SP)
MOV D.UNIT(R2), (SP)
JSR R1,LPNTF
.WORD MESSG
LHORD PNT_CT
ASSUME C.UADR EQ O
o 55 ASSUME D.DRV EQ O
1s: TST KW.CSR s IF NO CLOCK BEING USED
BEQ 3¢ ;sBYPASS RUNTIME MESSAGE
PRINT oCR
MOVE oCR,RO
CALL CPNT
2%: CALL RNTIME sPRINT RUNTIME IF A CLOCK IN USE
3%: PRINT eCR
MOVB oCR,RO
CALL CPNT
RE TURN

e i e 25 .

e e o S . 1 e
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42
43

45
a7

014766
014770
014772
014776
015000
015002
015004
015006
015006
015012
015014
015016
015020
015024
015026
015032
015034

F{2

112201
001421
012700
120110
001407
105720
001374

004137
003740
162700
004770

000755
000207

015266

016226

015266
015300

A DRV FMIR MACRO v05.00 Tuesday 24-May 83 10:10 Page 81 LG 0090
S SECTION

10STRNG

:

;FORMAT OF THE ASCIZ STRING IS AS FOLLOWS:

H

;CHARACTERS ENCLOSED IN QUOTES ARE 10 BE PRINTED AS THEY ARE.

i

|OTFEE=ISE CODE IS A SINGLE LETTER FOLLOWED BY AN OPTIONAL DECIMAL

:NUMBER:

- PRINT OCTAL NUMBER. N REPRESENTS SIZE OF BINARY NUMBER PASSED

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

- PRINT UNSIGNED DECIMAL MUMBER FROM N BIT PARAMETER. LEADING ZEROS
ARE NOT PRINTED. A 16 BIT NUMBER EQUAL TO ZERO WILL PRINT “0-,

- PRINT HEX NUMBER FROM PARAMETER OF N BITS. IF N>16 TWO PARAMETERS
ARE USED, OTHERWISE ONLY ONE PARAMETER. LEADING ZEROS ARE PRINTED.
PRINT N SPACES. N ASSUMED T0 BE 1.

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

- PRINT N ASCII CMRICTERS FROM PARAMETERS, N ASSUMED T0 BE 1.

N/2 PARAMETER WORDS USE

- EXECUTE ROUTINE ON. N WST BE GIVEN AND DEFINED IN HMOST PROGRAM.

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

i
;OUTPUT A MESSAGE ACCORDING TO A FORMAT STRING

. B

g2 AR 3

:
1 INPUTS:
: R2 - ADDRESS OF START OF FOWMAT STRING
R4 - ADDRESS OF PARAMETERS
|WTPUTS.
; R2 AND R4 UPDATED TO END OF STRING AND PARAMETERS
OSTRNG: MOVB (R2).,.R1 ;GET CONTROL CHARACTER
BEQ OSTRE tEXIT IF ML CHARACTER
MOV #ERRC,.RO aGET FDINTEﬂ TO0 CHARACTER TABLE
NCONS: CMPB R1,(RO) cmmcren WITH TABLE ENTRY
BEQ NCONF |m MATCH FOUND
TSTB (RO). ;s INCREMENT POINTER
BNE NCONS 3Cﬂﬂ'm SEARCH IF NOT END OF TABLE
PNTF ERRME1 ;REPORT BAD CONTROL CHARACTER
JSR R1.LPNTF
.WORD ERRME1
.WORD PNT.CT
BR OSTRE

NCONF: SUB @ERRC,.RO sGET INCREMENT INTO TABLE
ASL RO ;O0UBLE TO WORD COUNT
CALL SERRD(RO) ;DISPATCH TO PRINT ROUTINE
BR OSTRNG 1GET NEXT

OSTRE: RETURN
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015036 112200 CON.QU: MOVB (R2):,RO
015040 120027 000042 CMPB RO,0' "
015044 001403 BEQ CON,QX
015046 PRINT RO
01504€ 004737 016054

015052 000771 BR CON.QU

015054 000207 CON.QX: RETURN

015056 004737 015534 CON.A: CALL GETCNT
015062 CON.Al: PRINT (R4).
015062 112400

015064 004737 016054

e o po po
W OY®E~I N GN e

14 015272 005301 DEC R1
15 015072 001373 BNE CON.Al
16 015074 032704 000001 BIT 01.R4
17 015100 001401 BEQ CON.A2
18 015102 005204 INC R4

19 015104 000207 CON.A2: RETURN

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

1GET CHARACTER
;CHECK IF ENDING QUOTE
+IF SO, GO GET NEXT CONTROL CHARACTER
tPRINT THE CHARACTER
CALL CPNT

1CONTINUE PRINTING

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

sGET COUNT OF CHARACTERS
sPRINT THE CHARACTER
m ‘R‘)o .90

CALL CPNT
sCOUNT THE CHARACTERS
sPRINT UNTIL COUNT REACHES ZERO
;CHECK IF R4 NOW ODD

s IF SO, INCREMENT TO NEXT EVEN ADDRESS
sNOW GET NEXT CONTROL CHARACTER

20

gs ;:CONTROL CHARACTER WAS A D. PRINT DECIMAL NUMBER.

23 015106 012701 000012 CON.D: MOV 010.,R1 ;LOAD RADIX

24 015112 004737 015612 CALL PNTNUM ;PRINT NUMBER

222 015116 000207 RETURN sNOW GET NEXT CONTROL CHARACTER
g; ;CONTROL CHARACTER WAS AN H. PRINT HEX NUMBER.

29 015120 012701 000020 CON.H: MOV 016, ,R1 ;LOAD RADIX

30 015124 004737 015612 CALL PNTNUM 1PRINT NUMBER

31 015130 000207 RETURN ;NOW GET NEXT CONTROL CHARACTER

SEQ 0091
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GLOBAL SUBROUTINES SECTION

OL®-ONEB ulive

015132
015136
015142

015144
015150
015150
015154
015160
015162
015164

015166
015172
015176
015200
015202
015206
15210
015210
015214
015216
015220
015220
015222

ol15224
015230
015230
015234
015240
015242
015244

012701
004737
000207

004737

112700
004737
005301
001372
000207

004737
020127
101004
060101
004771
000207

004137
003740
000000

012601
000207

004727

112700
COa737
005301
001372
000207

000010
0158612

01553~

00001
016054

015534
000010

015244

016226

015534

000040
016054

;CONTROL CHARACTER WAS AN O, PRINT OCTAL NUMBER,

CON.O: MOv 08, ,R1

CALL ONTNUM

RE TURN

1LOAD RADIX
1PRINT NUMBER
iNOW GET NEXT CONTROL CHARACTER

;CONTROL CHARACTER WAS AN N, PRINT NEW L INE SEQUENCE.
CON.N: CALL GETCNT

CON.N1: PRINT oCR

DEC R1
BNE CON.N1
RE TURN

iGET COUNT
sPRINT NEW L INE SEQUENCE
MOVB oCR, RO
CALL CPNT
sCOUNT THE SEQUENCES

sNOW GET NEXT CONTROL CHARACTER

;CONTROL CHARACTER WAS AN R, CALL A PRE -PROGRAMMED ROUTINE.
CON.R: CALL GETCNT

CMP R1,0ERRRSZ

BMI CON.R1
ADD R1,.R1

CALL SERRRTB-2(R1)

RE TURN

CON.R1: PNTF ERRMEL

POP R1
RETURN

1GET ROUTINE NUMBER
sCHECK IF DEFINED ROUTINE NUMBER

1OOUBLE COUNT TO GET WORD INDEX
1CALL ROUTINE

sNOW GET NEXT CONTROL CHARACTER
sREPORT BAD MESSAGE STRING

;CONTROL CHARACTER WAS AN S, PRINT SPACES.
CON.S: CALL GETCNY

CON.S1: PRINT <&

DEC R1
BNE CON.S1
RE TURN

»

JSR R1,LPNTF
.WORD ERRME1
.WORD PNT_.CT
sFIX THE STACK
MOV (SP)..,R]
sGET COUNT
sPRINY A SPACE
MOvB ¢ ,RO
CALL CPNTY

:COUNT THE SPACES
sNOW GET NEXT CONTROL CHARACTER

M9,
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! {ERROR ROUTINE DISPATCH TABLE

T 015246 0153520 ERRRTB: .WORD CALRE ‘ sNOT USED

4 015250 015320 .WORD CALRE sNOT USED

S 015252 015320 .WORD CALRE sNOT USED

6 015254 015332 .WORD CALR4 tPRINT BASIC LINE WITHOUT UDA ADDRESS
7 01525€ 015406 .WORD CALRS sPRINT BASIC LINE WITH UDA ADDRESS
8 015260 015464 .WORD CALRG sCALL ALTERNATE PRINT STRING IN PDP-11 MEMOE-
9 015262 015500 .WORD CALR? (tPRINT  “REPLACE UDA MODWULE M748S~
10 015264 015516 .WORD CALRSB PRINT ~ UDASA CONTAINS xXrxxxx~
ié 000010 ERRRSZ =<, -ERRRTB»/2

13 ;BUILD TWO TABLES

14 : FIRST CONTAINING CONTROL CHARACTERS

}2 : SECOND CONTAINING ROUTINE ADDRESSES

17 .MACRO BUILD

18 ENTRY ~,CON.QU

19 ENTRY A,CON.A
20 ENTRY D,CON.D
21 ENTRY M,CON.M
2e ENTRY O,CON.O
23 ENTRY N,CON.N
24 ENTRY R,CON.R
25 ENTRY S,CON.S
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1 (HERE IS FIRST TABLE
2 .MACRO ENTR' ARG1,ARG?Z
a LIST
5 BYTE ' ' ARG]
6 INLIST
; .ENDM
8
9 015266 ERRC:  BUILD
015266 042 BYTE '~
015267 101 BYTE A
015270 104 "BYTE ‘D
015271 110 BYTE '
015272 117 'BYTE ‘0
015273 116 BYTE ‘N
015274 122 ‘BYTE 'R
015275 123 BYTE 'S
10 015276 000 "BYTE 0 JFOLLOW WITH A NULL BYTE
11 -EVEN
i
13 {HERE IS SECOND TABLE
1
15 .MACRO ENTRY ARG1,ARG2
16 .LIST
17 .WORD ARG2
18 INLIST
19 .ENDM
20
21 015300 ERRD:  BUILD
015300 015036 .MORD CON.QU
015302 015056 _WORD CON.A
015304 015106 .MORD CON.D
015306 015120 .WORD CON.H
015310 0°-*32 .MORD CON.O
015312 .7 144 -WORD CON.N
015318 (.>166 .WORD CON.R
015316 015224 WORD CON.S
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SEQ 0095

1 PRE -PROGRAMMED ROUTINES 1, 2 AND 7

1
2 iNOT USED - PRINTS ERROR MESSAGE
a4 015320 CALRE: PNTF ERRME! ' (PRINT ERROR MESSAGE
015320 004137 016226 JSR RL,LPNTF
015324 003740 _WORD ERAME 1
"WORD PNT.CT

01532¢ 000000
5 015330 000207 RETURN

o ———y————
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GLOBAL SUBROUTINES SECTION

AP ) e

-~ O

o m®

C15332
015332
01533¢
015342
015346
015352
015356
015360
015362
015366
015366
015372
015376
015404

012746
012746
012746
012746
004137
004224
000010
004737

112700
004737
012737
000207

004223
004223
004223
004150
016236

020242
000015

016054
016154 003224

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

PNTB BASLN, @BASNO, 0BAS, oRAS , 0BAS

CALR4

CALL RNTIME
PRINT oCR

MOV oPX PTYPE
RE TURN

[. ¥
£
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JSR R1,LPNT
.WORD BASLN
.HORD PNT CT

MOVE ~CR,RO
CALL 7TPNT

SEG D09
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POP
SUBROUTINES SECTION

015406
015406
015412
015416
015420
015424
015430
015424
015436
015440
015444
015444
015450
015454
015462

012746
012746
011546
012746
012746
004137
004224
000012
004737

112700
004737
012737
0002¢C7

004223
004223

004167
004150
016236

020242
000015

016054
016154 003224

;1 PRE -PROGRAMMED ROUTINE 5

( );“‘.
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{PRINT BASIC LINE FOR HOST PROGRAM ERROR WITH UDA ADODRESS

; THEN SWITCH TO EXTENDED FORMAT
PNTB BASLN, #B8ASNO, #8ASL 2, (RS ), 08AS, 0BAS

CALRS:

CALL RNTIME
PRINT oCR

MOV #PxX ,PTYPE
RE TURN

o % 3 ¢ ——————— e e, AT

~~%%%

MOV OBASNO, -(
JSR R1,LPNT
.WORD BAS.N
LWORD PNT_CT

MOVE oCR,RO
CALL CPNT

EQ 0097
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015464
015464
015466
01547¢C
J15474
015474
01547¢

010246
012402
00aTs?

012602
0002C7

0147¢6

; PRE -PROGRAMMED ROUTINE 6

;CALL ALTERNATE PRINT ROUTINE IN PDP-11 MEMORY

CALRE ;

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

RE TURN

R——

1 SAVE CURRENT STRING POINTER
MOV RZ2, - (5F)
sGET NEW STRING POINTER
sOUTPUT USING THIS STRING
sGET OLD POINTER BACK
mv (Sp)'.af

sNOW CONTINUE THE OLD STRING

R e s i

r 4
L0

2098
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PN bimfore

015500
015500
015502
01550¢
015512
015512
015514

010246
012702
004737

012602
000207

011357
014766

1PRE -PROGRAMMED ROUTINE 7

tPRINT “REPLACE UOA MODULE M7485¢

CALR7; PUSH RZ
MOV OXFRU,R2
CALL OSTRNG
POP R2

RETURN

MOV R2,-(5F)

MOV (SP).,Re

-IQ {

-

f)(}r'r‘
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G! OBAL SUBRCUTINES SECTION

AU Bl e

015516
Q15516
015520
015524
015530
015530
0155%2

010246
012702
004737

012602
000207

011326
014766

i PRE -PROGRAMMED ROUTINE 8
*  UDASA CONTAINS  XAXXXX"

1PRINT
CALRS ;

PUSH R2
MOV OXSA,R2
CALL OSTRNG
POP R2

RE TURN

MOV R2, -(SP)

MOV (5P )., Re

5S¢

(¢
-

0100
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GLOBAL SUBROUTINES SECTION

e el
& WO @~ PND NN e

015534
015534 010046
015536 005001
15 015540 121227 000060
16 015544 103415
17 015546 121227 000071
18 015552 101012
19 015554 006301
20 015556 010100
21 015560 006301
22 015562 006301
23 015564 060001
24 015566 112200
25 015570 162700 000060
26 015574 060001
27 015576 000760
28 015600 005701
29 015602 001001
30 015604 005201
31 015606
015606 012600
32 015610 000207

1 GETCNT

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

;DEFALLT OF 1.
:
s INPUTS :

: R2 - POINTER TO ASCII STRING
;OUTPUTS:
: R1 - NUMBER READ OR A ONE
: R2 - POINTING 1O CHARACTER AFTER NUMBER
GETCONT: PUSH RO
mv RO'-(SP)
CLR R1 sSTART WITH ZERO COUNT
GETCNX: CMPB (R2),0'0 ;CHECK IF CHARACTER A DIGIT
B8LO GETCON ;1BRANCH IF LOWER THAN ZERC
cMP8 (R2),0'9
BMI GETCDN ;BRANCH IF MIGHER THAN NINE
ASL R1 sMULTIPLY NUMBER BY 10
MOV R1.RO ;s SAVE 2N
ASL R1 ;s COMPUTE 4N
ASL R1 s COMPUTE 8N
ADD RO,R1 i 8N « 2N = 10N
MOVE (R2)+,.RO sGET DIGIT FROM STING
SUB ¢'0,.RO ;GET RID OF ASCII
ADD RO,R1 ;ADD TO NUMBER
BR GETCNX ;GO TO NEXYT CHARACTER
GETCDN: TST R1 ;CHECK IF NUMBER IS ZERO
BNE GETCXX 1 IF ZERO, CHANGE
INC R1 : TO DEFAULT OF ONE
GETCxXx: POP RO
MOV (SP). RO
RETURN

P —————— e



015612
015614
015620
015620
015622
015624
015626
015630
015632
015636
015640
015642
015642
015644
015646
015652
015654
015656
015662
015664
015670
015672
015674
015676
015700
015704
015706
015710
015712
015714
01572C
015720
015722
015724
015726
015730
015732

010100
004737

010246
010346
010546
012403

020127
003401
012405

010446
010504
012702
160102

062702
00141~
012705
001402
006205
000774
020127
000401
004737
010546
005703
001372

005704
001370

015534

000020

100000

016332

1 PNTNUM
:

1PRINT A
H

: INPUTS ;

:
;OUTPUTS
:
H
:

PNTNUM:
PNTNUS ;

18:

2%:
3s:

1.8
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NUMBER

R1 - RADIX OF NUMBER

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

NUMBER IS PRINTED. LEADING ZEROS ARE PRINTED EXCEFT FOR

DECIMAL NUMBERS.
RO - CONTENTS DESTROYED

PUSH <R2,R3,R5»

MOV (R4).,R3

ASR RS

L1
CMP R1,016.
BLE 5¢
BIC R5.R4
B8R 6%
8IC RS,R3

CALL DIVIDE
PUSH RS

INC R2
T1ST R3
BNE 64
TST R4
BNE 64

s SAVE RADIX
sGET COUNT OF BITS
MOV R3, -(SP)
MOV RS, -(SP)
;GET ONE PARAMETER WORD
;CLEAR STORAGE FOR OTHER
sMORE THAN 16 BITS IN MUMBER?
;YES, GET SECOND PARAMETER WORD
m MI'(?)

tPUT MIGH WORD IN R4
;COMPUTE BITS NOT WANTED
1BY SUBTRACTING BITS 70 USE

sFROM 16,

;IF NEGATIVE, ADD 16 FOR FIRST WORD
sIF ZERO, NO BITS NEED BE CLEARED
;START MASK WITH SIGN BIT SET
sCOUNT BITS IN MASK

sSHIFT MORE BITS TO RIGHT

;MORE THAN 16 BITS IN NUMBER?

s YES, CLEAR IN HIGH WORD

iNO, CLEAR IN LOW WORD

;DIVIDE BY RADIX IN RO

;PUSH REMAINDER ON STACK

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

%EQ 0102
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GLOBAL SUBROUTINES SECTION

o
WO O® 0N B W) e

14
15

16
17

18

21
22

Y

015734
015740
015742
015744
015750
015752
01575€
015762
015764
015766
015770
015772
015774
015774
016000
016004
016006

016010
016010
016012
016016
016022
016024
016030
016030
016032
016036
016040
016042
016042
016044
016046
016050
016052

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

112700
004737
005303
001372

012605
062705
020527
003402
062705

110500
004737
005302
001363

012604
012605
012603
012602
000207

000012

000014

000003
016332

000060
016054

000071

016054

MM
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78:

9s:

10¢:

11%:

CMP RO,010,
BEQ 10%

MOV R1.R3
SUB @12..RO
BGY 7%

MOV @3,.R0O
CALL DIVIDE
TST RS

BEQ 83

INC R3

SUB R2,R3
BEQ 10¢%
PRINT 2'0

DEC R3
BNE 9%

POP RS

ADD ¢'0,R5

CMP R5,0'9

BLE 118

m .“"‘9'1’.“5
PRINT RS

DEC R2
BNE 104
POP <R4,R5,R3,.R2»

RETURN

DN b Ve ———— £~ | SO A 8 Wi -

5€G 610%

1 IF RADIX IS5 DECIMAL

i JUST GO PRINT DIGITS ON STACK

;OTHERWISE COMPUTE NUMBER OF LEADING ZEROS
+DIVIDEND IS BITS IN NUMBER
soxvggognxi)arts PER DIGIT PRINTED

B

+ IF REMAINDER NOT ZERO
s INCREMENT QUOTIENT

sSUBTRACT DIGITS ON STACK
;NO LEADING ZEROS IF ZERO
;PRINT A ZERO
MOVve @' 0,RO

CALL CPNT
sREPEAT UNTIL COUNT REACHES ZERO
;GET CHACACTER FROM STACK

MOV (SP). RS
sCNVERT T0 ASCII DIGIT
; IF GREATER THAN A 9
; CONVERT TO A OR HIGMER

: FOR HEX DIGIT
;PRINT THE CHARACTER

RS,.RO
CALL CPNT
sREPEAT FOR ALL DIGITS
;s ON STACK
MOV (SP). R4
MOV (SP).,RS
MOV (SP)..R3
MOv (SP)..R2
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-
N=OOYE~ OB WN e

13
14

15
16

17
18

19
20

016054
016060
016060

016066
016072
016074
016100
016104
016104
016110
016112
016116
016120
016122
016126
016130
016130
016134
016136
o16142
016144
016146
016152
016154
016154
016160
016162
016166
016170
016172
016176

016200
016204
016206
016212
016214
016216

016222
016224

110037

010146
012701
120027
001002
012701
000177

012746
010146
012746

104417
062706
000435

012746
010146
012746
010600
104414
062706
000423

012746
010146
012746

104415
062706
000411

012746
010146
012746
010600
104416
062706

012601
000207

003226
003676
000015

003701
165120

003226

;PRINT ONE CHARACTER
:CALL WITH MACRO PRINT

CPNT: MOVEB RO,ERRCHR
PUSH R1

MOV @ERRONE ,R1
CMPB RO, oCR

1%: JMP GPTYPE
PF ; PRINTF R1,0ERRCHR

BR CPNTX
FB: PRINTB R1,@ERRCHR

BR CPNTX
PX: PRINTX R1,0ERRCHR

BR CPNTX
PS: PRINTS R1,#ERRCHR

CPNTX: POP R1
RETURN

SEQ 0104

mv nlp'(w)

333338 g3l gaddd gyddee
3
:

MOV (SP)..R1

———— S —— I SS———————

—n. —————— = ————r—
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GL

0o
AL

NFOOO-OUO-'-'\JU-

[oy -

15
14
15
16

17
18

11 UDA DRV FMIR MACRO v05.00 Tuesday

POP
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016226
016234
01623¢
016244
016246
016254
016256
016264
016264
016266
016270
016272
016274
016276
016300
016304
016304
016306
016312
016312
016314
016316
016320
016322
016324
016326
016330

012737
000413
012737
000407

012737
000403
012737

010246
210346
01044¢
010546
012102
010604
062704

010146
004737

012600
012605
012604
012603
012602
012601
062006
000110

016104
01613C
016154
016200

000012

014766

003224
003224
004224
Go32e4

HY
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(PRINT FORMATTED MESSAGE
ICALL WITH MACRO PNT, PNTF, PNTB, PNTX, OR PNTS

LENTF ;
LPNIB:
1LPNTX .

LPNTS:
LPNT:

MOV oPF ,PTYPE

BR LPNT

MOV oPB,PTYPE

BR LPNT

MOV oPx ,PTYPE

BR LPNT

MOV oPS.PTYPE
PUSH <«R2,R3 R4 ,R5>

MOV (R1).,R2
MOv SP,Ra
ADD 210..Ra
PUSH R1

CALL OSTRNG
POP <«RO,RS,R4 ,R3,R2,.R1»

ADD (RO).,SP

1GET ADDRESS OF STRING

MOV R3S, -(SP)
mv n‘c'(?)
MOV RS, -(SP)

+COMPUTE ADDRESS OF ARGUMENTS
3 WHICK ARE NOW ON STACK (IF ANY)

sSAVE RETURN ADDRESS

sPRINT THE FORMATTED MESSAGE

tRESTORE ALL REGISTERS

mV nl-‘(g)
MOv (SP)- RO
MOV (SP). RS
MOV (SP). R4
MOV (SP). .R3
MOV (SP). . R2
MOv (SP)..R1

s DJUST STACK POINTER OVER ARGUMENTS

s HETURN
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;gk&& SuBRMT

016332
016332
016334
016340
016342
016344
016346
016350
016352
016354
016356
016360
016362
016364
16364
L 16366

UOA DRy
<58
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TION

:DIVIDE

:OIVIDE A 32 BIT UNSIGNED NUMBER By A 16 BIT UNSIGNED NUMBER,
(REPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER,
sWILL NOT CHECK FOR DIVIDE By ZERO,

H
1 INPUTS
. RS - LOW 16 BITS OF DIVIDENC
i R4 - HIGH 16 BITS OF DIVIDEND
i RO - DIVISOR
sOUTPUTS
: R3 - LOW 16 BI'S OF QUOTIENTY
: R4 - HIGH 16 BITS OF QUOTIENT
: RS - REMAINDER
DIVIDE: PUSH R2
MOV e32. .R2 $5ET UP SHIFT COUNT
CLR RS (tSTART WITH ZERO REMAINDER
18: ASL R3 sSHIFT LEFT INTO RS
ROL R4
ROL RS
CM RO.RS sWILL DIVISOR GO INTO REMAINDER
BHI 29 sONLY SUBTRACT IF IT wILL
SUB RO,RS ;SUBTRACTY DIVISOR
INC RS sPUT A ONE INTO QUOTIENT
2%: DEC R2 sCOUNT THE SHIFTS
BNE 1
POP R2
MOV (SP). R2
RE TURN
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10
11
12

14
15
16
17

18
19

2l
23

il VDA ng FMIR MACRO vO05.00

POP
SUBROUTINES SECTION

016370
016374
016402
016406
0l6412
016412
016416
016420
016424
016424
016430
016432
016434
016440
016442

016446
016452

013701
116165
105065
016504

042704
010501
062701

012746
01014¢
010446
012746
104437
062706

004737
001444

002164
000045

177000
000010
000340

000010
017250

)4
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:LOADDM

:LOAD AND START A DM PROGRAM INTO A CONTROLLER

H

t INPUTS:

: RS - CONTROLLER TABLE ADDRESS

i DMPROG - POINTER TO START OF DM PROGRAM [N MEMORY

1OUTPUTS:

: IF LOAD SUCCEEDS - Z CLEAR

i CONTROLLER TABLE MARKED LOADED

: IF ERROR - Z SET

LOADDM: MOV DMPROG,.R1 1GET STORAGE ADDRESS OF DM PROGKAM
MOVB DMTMO(R1 TOT(RS) ;GET TIMEOUT VALUE

).C.
CLRB C.TOT+1(RS)
MOv C.VEC(RS),R4

AND CT.VEC.R4
BIC o*C<CT .VEC~ R4
MOV RS,.R1 sGET INTERRUPT SERVICE L INX

m x-Jg.Rl
SETVEC R4,R1,0PRIO7 ;SET UP INTERRUPT VECTOR

MOV OPRIO7, -(SP)
MOV R1,-(SP)

mv “.’(9)
MOV 03,-(5P)
TRAP CsSveC

ADD 010,5P
sINITIALIZE UDA WITH SMALLEST
CALL UDAINT 3 PING BUFFER AND INTERRUPTS ENABLED
BEQ LOADER 1BRANCH IF AN ERROR

1GET VECTOR OF UDA

R ————————————— Ul
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GLOBAL SUBROUTINES SECTION

1BUILD EXECUTE SUPPLIED PROGRAM COMMANDG PACKE T
s LOAD MAIN PROGRAM ADDRESS

i AND SIZE

;LOAD OVERLAY ADDRESS

+SEND COMMAND TO UDA
jWAIT FOR MESSAGE RESPONSE

1CHECK FOR ERRORS
;CLEAR COMMAND OUTSTANDING FiLAG

1 0le454 012700 000002 MOV @OP.ESP,RO

2 016460 004737 016570 CALL BLLCMD

T 016464 013764 002164 000124 MOV OMPROG ,HC,.CPK P ,UADR(RA )
4 016472 017764 163466 000120 MOV SDMPROG ,HC,CPK P BCNT(R4)
S 016500 0.3764 002164 000140 MOV DMPROG,HC.CPK +P OVRL.(R4)
6 016506 O0€7764 163452 000140 ADD SOMPROG ,HC.CPK P, OVRL(R4)
7 016514 004737 016654 CALL SNOCMD

8 016520 004737 016774 CALL WAITMS

9 016524 001417 BEQ LOADER tABORT IF NO RESPONSE
10 016526 032764 000037 002032 BIT OST . HMSK HC.MPK.P STS(R4)
11 016534 001007 BNE LOADEL

12 016536 042765 000024 000014 BIC oCT.CMD.CT . REQ,C.FLG(RS)
1% 016544 052765 000002 000014 BIS oCT.RN,C.FLG(RS)

14 016552 000207 RE TURN

;SET DM PROGRAM RUNNING FLAG
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GLOBAL SUBROUTINES SECTION

)

L

016554
016554
016556
016560
016562
016564
016566

1JOA FAILED TO DOWNLINE LOAD DM PROGHAM
LOADELl: ERRD¢t 34, . ERRO34

TRAP CSERDF

LHORD %4

MORD O

LWORD ERRO34
LOADER: SEZ 3SET 7 T0 INDICATE ERROR OCCURRED

RETURN
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GLOBAL SUBROUTINES SECTION

J(D‘.O* Mt )re

016570
016570
016572
016574
016600
016602
016606
016612
016616
16622
016624
016630
016632
016636
016640
016642
016644
016644
016650
016650
916652

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

005301
001375

012664

012601
000207

000016
000100
000060
001000
000031
1777177

000030

000114

1BLOCMD

i
;BUILD A COMMAND IN COMMAND PACKET

:
: INPUTS ;
H

- B8 8% S 8

BLDCMD:

BLDCO:
BLDC1:

RS - CONTROLLER TABLE ADDRESS
: RO - COMMAND CODE
1OUTPUTS::

R4 - ADDRESS OF HOST COMM AREA

COMMAND PACKET CONTAINING REF NUMBER AND OPCODE. ALL OTHER FIELDS CLEARED.
CMD REFERRENCE NUMBER IN CONTROLLER TABLE INCREMENTED ANC RESWLLY

IN COMMAND PACKET.
RO - CONTENTS DESTROYED

PUSH <R1,RO>

MOV C.RING(R5).R4
MOV R4,

ADD o+C.CEV.RO
MOV oMC

0<HC .PSZ2>/2 ,R1
(RO).
R1

BNE BLDCL

POP MC.CPK+P OPCD(R4)

POP R1
RETURN

MOV
cre
SNE
MOV
MOV R1,(RO).
MOV
CLR
DEC

;GET ADDRESS OF MOST COMM AREA

;COPY T0 RO

;COMPUTE. ADDRESS OF COMMAND ENVELOPE
1LOAD PACKET LENGTH

sLOAD DIAG CIRCUIT IDENTIFIER

sIF CODE IS MAINTENANCE WRITE

s GET OTHER CIRCUIT IDENTIFIER

sPUT IDENTIFIER INTO PACKET
;GET WORDS TO CLEAR

;CLEAR PACKET

sPUT OPCODE IN PACKET

;RESTORE R1

e S S . o ————

MOV (SP)e. HC.CPK.P _OPCD(R4)
MOV (SP)..R1
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12
14

15
6
18
19

21
22

23

016654
016654
016656
01666C
016664
016670
016676
016704
016712
016716
016724
016724
016726
016730

010046
010146
016504

016564
012764
012764
005775
052765

012601
012600
wWN207

DRV FMIR ™MACRO Vo5,
S SECTION

000104
000012
000014

HY

W Tuesday 24 -May 8% 10:10 Page 100

s SNCTMO

aSEhD A COMMAND TO THE UDA,
{MARK BOTH PACKETS AVAILABLE TO THE

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

 TIMEOUT COUNTER.,

:

: INPUTS :

3 RS - CONTROLLER TABLE ADDRESS
s™MITPUTS
i R4 - ADDRESS OF HOST COMM AREA

SNOCMD: PUSH <RO,R1>

MOV C.RI

INC C.REF(RS)

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

TST &(RS)

BIS oCT.CMD,C.FLG(RS)
POP <R1,RO>

e e s S ——— S ——— Wt e

;LOAD R4 WITH HOST COMM AREA ADDRES
;s INCREMENT CMD REFERENCE NUMBER
;PUT IN PACKET

sMARK MESSAGE PACKET AVAILABLE
;MARK COMMAND TO UDA

;TELL UDA COMMAND 1S THERE

sMARK COMMAND ISSUED

MOV (SP)-,R1
MOV (SP}. . RO
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GLOBAL SUBROUTINES SECTION

CE O NP aTee

016732
016732
016734
016736
016740
016744
016752
016754
016760
016762
016764
016766
016766
016770
016772

010046
010146

010064
012764
010004
012701
001375
012601

000207

000124

000122

000120

1CLRBLF

{CLEAR THE SPECIFIED DATA BUFFER IN THE HOST COMM AREA
{AND LOAD BUFFER DESCRIPTOR IN COMMAND PACKET 10 THE BUFFER

:

s INPUTS

3 RS - CONTROLLER TABLE ADDRESS

3 R4 - ADDRESS OF MOST COMM AREA

3 RO - OFFSET INTO HOST COMM AREA TO DATA BUFFER
sOUTPUTS:

: DATA BUFFER CLEARED

COMMAND PACKET POINTING TO BUFFER
BYTE COUNT SET TO SIZE OF BUFFER
R4 - ADDRESS OF DATA BUFFER

CL“LF H pUSH ‘moai’

MOV RO, -
MOV

R1, -
ADD R4 ,RO sADD START OF HOST COMM AREA TO OFFSET

MOV RO,HC.CPK+P,UADR(RA4 )

1PUT BUFFER ADDRESS
MOV oMC.BSZ . HC.CPK.P BCNT(R4) ;PUT SIZE OF BUFFER

CLRBFL :

MOV RO,R4
MOV oHC.BSZ/2.R1
CLR (RO).

sPUT BUFFER ADDRESS IN R4
1GET SIZE OF BUFFER IN WORDS
;CLEAR ALL THE WORDS

DEC R1
BNE CLRBFL
POP <R1,RO»

RETURN

SEGQ 0110
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GLOBAL SUBRQUTINES SECTION

SR R TR

P
-0 0 ®

016774
016774
016776
12 017000
13 017004
14 017006
15 017012
16 017016
17 017020
18 017026
19 017030
20 017034
21 017036

017036
22 017040
23 017044
24 017046
25 017054
26 017056
27
28
29

000036

000040
017166

000010 000014

003210
003222 000042

017060
017066
017070
017070
017072
017074
017076
3¢ 017100
017100
017102
51 017104
32 017106

003220 000040

i WAL TMS

:HAIT FOR UDA TO RESPOND WITH A MESSAGE PACKET

:
: INPUTS

:

;i OUTPUTS:
: Z CLEAR IF NO ERROR

: 2 SET IF ERROR, MESSAGE PRINTED

WAITMS: PUSH <RO,R1>

MOv @30.,RO

MOV R5,.R1

ADD oC.T0,.R1

CALL SETTO

BIT &CT.MSG,.C.FLG(RS)
BNE 3¢

MOV 2(RO),.R1

BNE 4

BREAK

ST KW.CSR
8EQ 1
CMP KM .EL+2,C.TOH(RS)
BHI 2%
BNE 14
CMP KuW.EL,.C.TO(RS)
BLO 1%
2%: ERRDF 36, ,ERRO36

POP <R1,RO»

SEZ
RE TURN

RS - ADDRESS OF CONTROLLER TABLE

SET TIME OUT VALUE OF 30 SECONDS
sPOINT TO TIME OUT COUNTER

;GET ADDRESS OF UDAIP REGISTER
;LOOK IF INTERRUPT OCCURRED
;BRANCH IF SO

sLOOK AT UDASA REGISTER
;BRANCH IF ERROR CODE PRESENT

TRAP CsBRx
$SEE IF A CLOCK ON SYSTEM
;CHECK IF TIMEOUT HAS HAPPENED
TRAP CSERDF
.WORD 36
.MORD O
.WORD ERRO36
MOV (SP)..R1
MOV (SP)-.RO

¢ P
- R



2U0E
GLO8

Do
AL

LW ]

Vb w

PDP 11 UDA DRY FMIR MACRDO v05.00 Tuesday
SUBROUTINES SECTION

042765 000010 000014 3%:

017110
017116
017116
017120
017122
017124
01712¢€
017126
017130
017132
017134
017136
017136
017140
017142
017144

012601
012600
000244
000207

104455
000045
000000
012254

012601
012600
000264
000207

4% :

|
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BIC eCT MSG,C.FLG(RS)
POP <R1,RO>

CL2
RE TURN
ERRDF 37, ,ERRO37

POP <R1,RO>

SEZ
RE TURN

1CLEAR MESSAGE RECEIVED FLAG

sGIVE NO ERROR RETURN

MCY (SP). R.
MOV (SP). ,RC

TRAP CSERDF

. WORD 37
L.WORD O

. WORD ERROY
mV (9)’.“1
MOV (SP). RO

A0 0114
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GLOBAL SUBRCOUTINES SECTION

[
LN OQU®-u@ N0 al)re

. e

017146
017146

017146 0127%7
017154

017154
017154 000002

177777 002200

INXMI

:NON-EXISTﬂNT MEMORY SERVICE ROUTINE
H

i INPUTS

: NXMAD SET TO ZERO

1OUTPUTS
3 NXMAC SET TO ONES IF NON-EXISTANT TRAP OCCURED

BGNSRV NXMI

MOV @-1,NXMAD
ENDSRV

MNYMI:

£10031:

RTI

50 0115

e e e i
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017156

017156

017156 052710 000010
017162

017162 012600
017164

017164

017164 000002

M9

;s UDASRY

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

i

; THIS ROUTINE 1S CALLED BY A (JSR RO,UDASRV]) INSTRUCTION FROM WITHIN
;THE CONTROLLER TABLE. THE PC STORED IN RO IS THE ADDRESS OF THE C.FLG
:WORD IN THE CONTROLLER TABLE. THE STACK CONTAINS THE SAVED CONTENTS
:OF RO FOLLOWED BY THE INTERRUPTED PC AND PS.

i
s INPUTS
' RO - ADDRESS OF C.FLGC WORD IN CONTROLLER TABLE
‘OUTPUTSSYACK - SAVED CONTENTS OF RO
H H
3 CT.CMD CLEARED AND CT.MSG SET IN C.FLG WORD OF CONTROLLER TABLE
: RO - RESTORED FROM STACK
BGNSRV UDASRY
JDASRY : ;
BIS eCT.MSG,(RO) ;SET CT.MSG
POP RO sRESTORE RO
m (9)'.”
ENDSRY
L10032:
RTI
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GLOBAL SUBRQOUTINES SECTION

1 {SETTO
2 ‘
2 :ser TIMEOU! COUNTER TO SOME NUMBER OF SECONDS FROM CURRENT TIME,
:
5 i INPUTS
6 ; RO - NUMBER OF SECONDS FOR TIMEOUT
? R1 - ADDRESS WHERE TWO WORD TIME TO BE PUT
B tOUTPUTS ;
9 i RO - CONTENTS DESTROYED
{g i R1 - INCREMENTED BY 2
x.; ;COMPUTE CLOCK TICKS TIL TIMEOQUT
1
14 017166 SETTN: PUSH <R2,R3>
017166 010246 MOV R2,-(5P)
017170 010346 MOV RZ,-(SP)
15 017172 005002 CLR R2 sCLEAR PRODUCT
16 017174 013703 003216 MOV KuW.HZ,R3 sGET MULTIPLICAND
17 017200 006200 SET00: ASR RO sSHIFT MATIPLIER TO RIGHT
18 017202 103001 BCC SETO1 sIF A ONE BIT SHIFTED OUT
19 017204 060302 ADD R3,R2 ; ADD MULTIPLICAND TO PRODUCT
20 017206 006303 SETO1l: ASL R3 ;D0UBLE THE MULTIPLICAND
21 017210 005700 TST RO
ga; 017212 001372 BNE SET00 ;CONTINUE UNTIL MULTIPLIER IS ZERO
g ;GET CURRENT TIME
26 017214 013700 003220 SETO2: MOV KuW.EL.RO :GET TIME
27 017220 013703 003222 MOV KMW.EL+2,.R3
28 017224 020037 003220 CM° RO, KM.EL : IF CHANGED DURING RETRIEVAL
233 017230 001371 BNE SETO2 : GET IT AGAIN
;é ;ADD TIME TIL TIMEOUT
33 017232 060200 ADD R2,RO : ADD
g; 017234 005503 ADC R3
39, ;PUT RESULT IN STORAGE
38 017236 010021 MOV RO,(R1)+
23 017240 010311 MOV R3,(R1)
41 017242 POP <R3,R2>
017242 012603 MOV (SP)-.R3
017244 012602 MOV (SP)..R2

42 017246 000207 RETURN
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017250
017254

. 017260

017264
017266

017270
017274
017276
017302
017306
017312
017314
017316
017316
017320
017322
017324
017326
017330
017382
017334
017340
017342
017346
017350
017352
017356
017360
017362
017364
017366
017372
01737
017400
017404

016502
012703
012722
005303
003374

004737
103515

012703

000016
000006
1777717

017534

000310
000002

177417

177760

tUDAINT

f

Hly
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i

:FUNCTIONAL DESCRIPTION:
SUBROUTINE TO INITIALIZE A UDA AND BRING 1T ON-LINE,

ALL STEPS ARE CHECKED. AN ERROR MESSAGE 15 REPORTED [Ff ANY ERROR

i
: INPUTS;
H
sIMPLICT
)

:
;OUTPUTS

DETECTED,

RS - ADDRESS OF CONTROLLER TABLE,

T INPUTS:
C.RING(RS) -

ADDRESS GIVEN TO UDA AS START OF RING BUFFER,

LENGTH OF RING STRUCTURE IS ONE ENTRY EACH.

CONDITION 2

SET IF ANY ERROR REPORTED. CLEAR IF NO ERROR.

R4 - ADDRESS OF UDAIP REGISTER IN UDA

RS - UNCHANGED.

(FILL HOST COMMUNICATION AREA WITH ALL ONES

UDAINT:
UDAIILL :

;D0 THE

UDAILA:

UDAILB:
UDAILC:

MOV C.RING(R5),R2

MOV @<HC.RSZe2+.HC, IS2>/2,R3

mV 0-1.(“2)0
DEC R3
B8GT UDAILL

INITIALIZATION

MOV €200..R3

g
:
5

BIC #tC<«SA .MCvV> R
CMP RS, 06
BNE UDAILD
CMP R2,03
BGE UDAIZ2

t1GET FIRST ADDRESS OF RING BLFFER
sGET SIZE OF RING BUFFER
sWRITE ONES TO BUFFER
;COUNT THE WORDS IN BUFFER
;LO0OP UNTIL ENTIRE BUFFER WRITTEN

;00 FIRST THREE STEPS

$GET OUT IF UNDA MICROCODE REPORTED FAILURE
;sWRITE NEXT WORD TC UDASA REGISTER

;GET TRY COUNTER

;LOOK AT UDASA

TRAP CSERDF
.WORD 24
.WORC O
.WORD ERRO24

JWRITE O TO UDASA (PURGE)

+READ FROM UDAIP (POLL)

sWAIT FOR STEP OR ERROR BIT

1GET OUT IF UDA MICROCODE REPORTED FAILURE
1GET COPY OF MODEL CODE

1CLEAR OTHER BITS

tMOVE TO RIGHT OF REGISTER

+MICROCODE VERSION IN R2
;CONTROLLER MODEL MUST BE 6

+MICROCODE VERSION MUST BE
i 3 OR GREATER
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GLOBAL SUBRCUTINES SECTION
54 017406 UDATILID: ERRDF 14, ,ERRO14 (REPORT CONTROLLER NEEDS NEW REVIGION
017406 104455 TRAP CIERTF
017410 000016 . WORD i4
ol17412 000000 ; .WORD O
LWORD ERRCLA

L7414 011732
55 01741e 000444 BR UDALE x
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016502 000016
0127035 000006

005722
001003
005303
003374
000405

104455
000027
000000
012044
000426

000001
000016

000010
000104 000010

;CHECK HOST COMMUNICATION AREA FOR ALL ZEROS

UDAIZ2: MOV C.RING(R5),Re
MOV @<HC.RSZe2+HC . 1S52>/2 ,R3
UDAIZ2L : TST (R2).

sGET FIRST ADODRESS OF RING. BFFER
sGET SIZE OF RING BIFFEFR
sCHECK WORD IN BUFFER

BNE UDAIZE ;GO TO ERROR REPORTER IF NOT ZERO
DEC R3 sCOUNT THE WORDS IN BUFFER
ggfl‘l.}lg?gl’l. sLOOP UNTIL ALL WORDS CHECVED

UDAI2E: ERRDF 23, ,ERRO23 (REPORY BIFFER NOT CLEARED
TRAP CIERDF
.WORD 2%
.WORC €
LWORD ERROZT

BR UDAIEX
;SEND GO BIT TO UDASA REGISTER TO END INITIALIZATION
UDAIS:
MOV C.BST(RS),RO ;GET BURST VALUE
ASL ;SHIFT TO POSITION

RO
ASL RO
BIS ga.ao. :SET THE GO BIT

RO
MOV RO,2(R4) ;SEND TO UDA
MOV RS

cLZ ;CLEAR Z AS NO ERROR INDICATION
;ERROR RETURN

UDAIEX: RSE%RN ;SET Z TO INDICATE ERROR OCCURRED

%0 0120
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OE - Nl e

28

31
32
33

017534
017534
017536
017536
017540
017544
017544
017550
017552
017554
017560
017564
017572

017600
017604
017610
017610
017614
017620
017624
017630
017632
017636
017642
017644
017644
017650
017652
017656
017660
017660
017662
017664
017666
017670
017672

104422

010146
016504

042704
006204
006204
052704
010437

016537
062737

016504
005037

012746
012746
012746
012746
104437
062706
005764
005014

012700
104436
005737
001406

104455
000024
000000
011750
000261
000424

177000

100000
017752
000016

002200

000340
01714€

000003
000010

002200

017756
017756

14
JUDEDC PDP 11 UDA DRV FMIR MACRO v05.00 Tuesday 24 *a, 835 10:10 Page 111

sUDAIST

€0 Oicl

:STMT THE INITIALIZATION PROCESS ON TrE SELECTED DA,
;:STOP BEFORE WRITING THE THIRD WORD SO UDA DOES NOT

(ATTEMPT ANY UNIBUS TRANSFERS.
H
: INPUTS

i RS - ADDRESS OF CONTROLLER TABLE
;LOAD TABLE OF DATA TO SEND TO UDASA REGISTER

UDAIST: BREAK
PUSH R1

MOv C.VEC(RS),.R4
AND CT.VEC.R4

ASR R4

ASR R4

BIS OSA.STP,R4

MOV R4 ,UDAID1

MOV C.RING(RS),UDAID2
ADD oMC.MSG,UDAID2

TRAP CeBRv

BIC o*C<CT7.VEC~ R4

sSET STEP BIT IN DATA WORD
;1.0AD INTERRUPT VECTOR

s LOAD MEMORY ADDRESS

i OF FIRST RESPONSE RING

;START THE INITIALIZATION By WRITING TO UDAIP REGISTER

MOV C.UADR(RS),R4
CLR NXMAD
SETVEC o4,o0NXMI, oPRIO7

TST 2(R4)
CLR (R4)
CLRVEC o4

TST NXMAD
BEQ UDAISG
ERRDF 20, ,ERR020

SEC
BR UDAISE

;GET ADDRESS OF UDAIP REGISTER
;CLEAR MEMORY ERROR FLAG

:SET UP VECTOR 4
MOV #PRIO7, -(SP)
MOv ONXMI, -(SP)
MOV 04, -(SP)
MOV e3,-(5P)
TRAP CsSvEC

ADD 210,5P
s ACCESS UDASA REGISTER
sWRITE TO UDAIP
;:GIVE UP THE VECTOR

MOV o4 ,R0

TRAP CsCvEC
;SEE IF A MEMORY ERROR OCCURRED

TRAP CSERD"
.WORD 20
.WORD O

.WORD  ERROZC

IERPT————————— R
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P s B s et et et et ot e
WO VNBWNRI-OO® - PNE ulre

8

017674
017702

Q17706
017712
017714
01771e
017720
Q17724
017732
017734
017740

017742
017744
Q17744
017746

012737
012703

OAT37
103414
004733
103412
006337
032737
001003
012364
000762

000241

012601
000207

004000
017750

020060

020216
040000

000002

020216

020216

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

UDAISG:

MOv @SA,S1,UDARSD
MOV QUDAIDT,R3

(WAIT FOR AND CHECK RESPONSE DATA

UDAISL :

UDAISX:
UDAISE :

CALL UDARSP

B8CS UDAISE

CALL 8(R3).

BCS UDAISE

ASL UDARSD

BIT @SA,S4,UDARSD
BNE UDAISX

MOV (R3).,2(R4)
BR UDAISL

CLC
POP R1

RETURN

1 STORE RESPONSE MASK
sAND INDEX TO TABLE

(WALT FOR STEP OR ERROR BITS
;EXIT IF ERROR

sCALL RESPONSE CHECKER FOR 5STEP
sGET OUT IF ERROR

sSHIFT TO NEXT STEP BIT

sCHECK IF NOW AT STEP &

sGET OUT IF SO

sWRITE DATA TO UDASA REGISTER
sSTAY IN LOOP

+CLEAR CARRY FOR NO ERROR INDICATION
MOV (SP). Rl




Do
AL

-
OLE® PN il

RENEESRIRAPUNLEYRNIRRUNNEY

45
46

017750
017752
017754
017756
0vL77¢0
017762
017764

017766
017772

017774
020000
020002

020006
020012
020014
020030

020032
020034

017766
017774
020014
020032

012701
000422

013701
000301
042701
052701
000412

013701
042701
052701
000403

010201
042701

020102
001405

104455
000031

012144
000207

004400

017752

177400
01000C

017752
177400

137760

CPRY
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SUBROUTINES SECTION

;DATA TO BF SENT AND RECEIVED By UCA INITIALLZATION

UDAIDT: .WORD UDAIR1 1FIRST WORD RESPONSE CHECK ROUTINE
UDAID1: .WORD O +FIRST WORD TO SEND TO UDASA

.MORD UDAIRZ sSECOND WORD RESPONSE CHECK ROUTINE
UDAID2: .WORD O 1 SECOND WORD TO SEND TO UDASA

.WORD UDAIR3 s THIRD WORD RESPONSE CHECK ROUTINE
UDAID3: .WORD SA, TST s TMIRD WORD TO SEND TO UDASA

.WORD UDAIR4 sFOURTH WORD RESPONSE CHECH ROUTINE

;RESPONSE CHECK FOR FIRST WORD FROM UDASA
;CHECK FOR PROPER CONTROLLER TYPE

UDAIR1: MOV @SA.S1+SA.DI,R1 sSET STEP ONE BITY
BR UDAIRC sNOW COMPARE

;RESPONSE CHECK FOR SECOND WORD FROM UDASA
;CHECK FOR ECHO OF INTI AND VECTOR

UDAIR2: MOV UDAID1,.R1 ;GET WORD SENT TO UDASA
SWAB R1 sGET HIGH 8 BITS
BIC ¢177400,R1

BIS #SA.S2.R1 +SET STEP 2 BIT
BR UDAIRC sNOW COMPARE

;RESPONSE CHECK FOR THIRD WORD FROM UDASA
;CHECK FOR ECHO OF MESSAGE AND COMMAND RING LENGTHS

UDAIR3: MOV UDAID1,.R1 sGET WORD SENT 7O UDASA

BIC €177400,R1 s JUST LOW 8 BITS
BIS #SA.S3.R1 ;SET STEP 3 BIY
BR UDAIRC sNOW COMPARE

;RESPONSE CHECK FOR FOURTH WORD FROM UDASA
;CHECK FOR ECHO OF PURGE AND LFAIL BITS

UDAIR4A: MOV R2,.R1 1GET RESPONSE FROM UDA
BIC #tC<SA . S4.SA MCVv> Rl ;XEEP MICROCODE VERSION AND STEP 4
;COMPARE EXPECTED DATA IN R1 WITW ACTUAL DATA IN R2
UDAIRC: CMP R1,R2 ;COMPARE THE DATA
BEQ UDAIRX sEXIT IF COMPARED CORRECTLY
TRAP CSERDF
. WORD 25
. WORD 0
. WORD ERRQ2S
SEC

UDAIRX: RETURN
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ol L SRS SRR

010146
052737
012700
010501
062701
004737

012601
033764
001024

104422
005737
001770
023765
101005
001363
023765
103757
016402

104455
000026
00G000
012016
000407

100000
000012

000040
017166
020216
003210
003222

003220

020216

; UDARSP

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

;EITHER STEP BIT FROM MASK IN LOCATION UDARSD OR ERROR B17
;WILL CAUSE A TERMINATION.

;AN ERROR MESSAGE WILL BE PRINTED IF THE UDA DOES NOT RESPOND
:IN 10 SECONDS OR IF ERROR SETS,

3
: INPUTS
: UDASRD - MASK OF STEP BIT TO LOOK FOR
: RS - ADDRESS OF CONTROLLER TABLE
'OUTP TS'“ - ADDRESS OF UDAIP REGISTER
: UTsS:
: ERROR MESSAGE IF TIME OUT ON RESPONSE OR ERROR BIT SETS
: R2 - DATA FROM UDASA REGISTER
: CARRY SET IF ERROR BIT SETS OR TIME OUT
UDARSP: PUSH R1
MOV R1,-(SP)
BIS @SA.ERR,UDARSD ;SET ERROR BIT IN MASK WORD
MOv €10. ,.RO ;SET UP FOR 10 SECOND TIMEOUT
MOV RS,.R1 sPOINT TO COUNTER IN CONTROLLER TABLE
ADD oC.T0,.R1 .
CALL SETTO
POP R1
MOV (SP). . R1
UDARS1: BIT UDARSD,.2(R4) ;LOOK AT ERROR AND STEP BIT
BNE LIDARSZ2 ;BRANCH IF EITHER SET
BREAK
TRAP CsBRx
TST XM,.CSR ;SEE IF CLOCK ON SYSTEM
BEQ UDARS1 ‘
g‘; g.iL-Z.C.TMRS) ;CHECK IF TIME OUT OCCURRED
BNE UDARS1
CMP XM EL,C.TO(RS)
B8LO UDARS1
18: MOV 2(R4) . R2 ;GET REGISTER CONTENTS
ERRDF 22, .ERRO22 ;REPORT TIME OUT ERROR
TRAP CSERDF
.MORD 22
. WORD 0
. WORD ERRO22

B8R UDARSE

TS ——————————EEE S
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S ml) e

020170
020174
020176
020176
02020¢C

020202
020204

020206
020210

020212
020214

020216

016402 000002
100006

104455

1CHECK IF ERROR BIT SET
UDARSZ2: MOV 2(R4),R2

BPL UDARSX
ERRDF 21, ,.ERRO21

UDARSE : SEC
RE TURN

¢NORMAL EXIT

JDARSX: CLC
RE TURN

;LOCATION FOR STEP BIT MASK
UDARSD: .WORD O

sGET REGISTER CONTENTS
sEXIT IF ERROR NOT SET
sREPORT ERROR INFO

TRAP

. WORD

CSERDS

ERRGZ]

sCLEAR CARRY AS NO ERROR INDICATION

sLOAD BY CALLING ROUTINE
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OE® T N sfre

020220
020220

02022¢
020232
020240
020240
020240

062737
005537
012777

000001 003220

003222
000105

162750

iKWlll

:CLOCK INTERRUPT SERVICE ROUTINE

BOGNSRY KwWl1ll

“DD .1.""16‘-

ADC KW.EL.2

MOV oKWOUT, ,8xuW,CSR
ENDSRV

MuWill::

sCOUNT THE INTERRUPT
sRESTART THE CLOCK

e i et e e G . e 2

L1003%5:

RTI

SE0 0126
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GLOBAL SUBROUTINES SECTION

O® - O e

i6
17
18
19

21
22

23
24

SN

28

oee 3

33

005737
001465

010046
010346
010446
010546
013703
013704
013700
004737
012700
004737

010546
004737

010346
004137
003704
003004

112700
004737

010546
004137
003727
0126065
003004

112700
004737

010546
004137
003735
000002

012605

003210

003220
003222
003216
016332
000074
016332

016332

014264

000011

016054

016264

000011

016054

016264

sANT IME
:
:PRINT R

E
: INPUTS:
H

B
iOUTPUTS
i

3
RNTIME :

18:

24

UNT IME

KW.EL - CONTAINS ELAPSED TIME
KW.HZ - HERTZ OF CLOCx
TF CLOCK ON SYSTEM:

“ RUNTIME HMH:MM:SS “ PRINTED
IF NO CLOCK: ONE SPACE IS PRINTED

TST KM.CSR sCHECK IF A CLUCK PHESENT
BEQ RNTIMX {BRANCH IF NOT
PUSH <RO,R3.R4,RS»
MOV RO, -(5P);
MOV R3,-(SP;
MOV R4, -(SP)
mv ”.'(S’)
MOV KM.EL,.R32 sGET ELAPSED TIME
MOV XM, .EL+2,.R4
MOV KM.HZ,RO t1GET SPEED OF CLOCK
CALL DIVIDE ;COMPUTE SECONDS OF ELAPSED TIME
MOV .60.,RO ;NOW DIVIDE BY 60
CALL DIVIDE : YO COMPUTE MINUTES
PUSH RS ;:SAVE REMAINDER AS SECONDS
m ns.’(g)
CALL DIVIDE sDIVIDE BY 60 AGAIN
PNT RNTIM.R3 sPRINT HOURS
MOV R3,-(SP)
JSR R1_.LPNT
.WORD RNTIM
.WORD PNT_CT
% '3.09. :IF MINUTES 9 OR LESS
PRINT 2'0 ;PRINT A LEADING ZERO
MOV8 ¢°0,.R0
CALL CPNT
PNT RANTIM1.RS ;NOW PRINT MINUTES
MOV RS, -(SP)
JSR R1_.LPNT
.HORD RNTIM1
.HORD PNT.CTY
POP RS 1GET SECONDS
MOV (SP)..RS
CMP RS, sIF 2 DR LESS
B8GT 2%
PRINT ¢ - ;PRINT A LEADING ZERO
MOVE 2°'0.RO
CALL CPNT
PNT RNT .. ;NOW PRINT SECONDS
MOV RS, -(SP?
JSR R1,.LPNTY
.HORD RNTIMZ
.WORD PNT.CT
POP <«RS5,R4,R3,RO> iHOURS IN R3
MOV (SP)«.RS
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0204.4 012604
020416 012602
020420 012600

020422 112700 000040
020426 004737 01€054
3¢ 020432 000207

RNTIMXx:

J4 M3, 8% [0:10 Page 1171

PRINT <0 »

RE TURN

L3O

iPRINT A SPACF

560 0128

MOV (5P ). R4
MOV (SP). RO

MOVE ¢ RO
CALL CPNT

e ——— .
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VRSOV DWN

SERURKERER

a1
a2
a3

45

020510

104443
000406
003272
000152
003536
177777
000001
000013

012705
121527
103443
122527
101040
121527
001406
121527
103432
122527
101027
122527
001024
012704
012703
005000
121523
001401
005200

126523
001401
005200
126523
001401
005200

005700
001407
005304
001360

004137
011503
000000

000713
012701
010403
020327
103404
112721
162703
062703
110321
112721
062704

012703
005000

016226

003306
000012
000061

000055
003412

003272

DATE ;

DAY :

DAS1:

MON1:

Ll

33%

e
-
233,33

GHANID DA'EQ.DATGI.AO '1.1. 11- [ 'E

MOV @DATEI,RS
cMP8 (RS5),0'0
BLO DERR

CMPB (R5)+,0'9

CMPB (RS),¢'0
DERR

(RS)+,0'9
DERR

3883
23588

REGZEIARIAE
23 33,3

2
pey
B |
o
B
-d
m
»

23388
3oz

o%
- -
o

QAYS' 1 .R.

ODATEI ,RZ
RO

3 5338ed

0O
~
o]

1GET DATE

DATEI

DATEQ
-1

TR

100004 :

1GET POINTER TO ANSWER

sGET NUMBER OF MONTH

lGET POINTER TO MONTH NAMES

JSR R1,LPNTF
.WORD DATEX
WORD PNT.CTY

;GET POINTER TO DATE FOR FORMATTER
;GET COPY OF MONTH NUMBER
s IF 10 OR GREATER

sPUT A “1" IN OUTPLY

1CONVERT MONTH NUMBER TO ASCII
1PUT A NUMBER IN OUTPUT
PUT A - IN OUTPUT
1GET POINYER TO DAYS IN MONTH
; INDEXED BY NUMBER OF MONTH
1GET POINTER TO DATE INPUT

CsGMAN
10000

T$CODE

TSLOLI™
TomILI™

SEQ 0129
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46
47
43
49
50
51
52
53
54
S5
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
a3
84
85
86
87
88

91
9
93

020656
020662
020664
020666
020670
020672
020674
020676
020700
020702
020706
020710

121327
001413
111321
006300

000055

000003
000055

000071

003554

003427
000106

003432

DAY1:

DAYZ2:

YER1:

YER2:

YER3:

YERA4;

YERS:

CMPB (R3),0' -

BEQ DAY2

MOVB (R3),(R1)« ;PUT DAY CHARACTER IN OQUTPUT

ASL RO

MOV RO,R2

ASL RO

ASL RO

ADD R2,RO

MOVB (R3)..,R2

SUB ¢'0,R2

ADD R2,.RO

BR DAY1

CMPB RO,(R4)
DERR

TST RO ;SEE IF DATE IS ZERO

BEQ DERR :ERROR IF SO

ADD @3,RS

CMPB (R5),¢ - 1CHECK FOR “-* BETWEEN DAY

BNE DERR + AND YEAR IN OUTPUT

MOVB (R3)+,(R1). iPUT “-" IN QUTPUT

MOV RS,.R4 tGET COPY OF INPUT STRING POINTER
CLR RO

CLR R2

CMPB (R4),0'0
BLO YER2
(R4),.e'9
BHI YER2

ASL RO

3

x
(]

#a8
2333

a.
222

3855438
-

§a2°

. o

322IRIZIR
s
: g

BEQ YERS

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

MOVB (R5)+,(R1).
BNE YERS

RETURN

s e e e R A g A o e ——— A A S

5€Q 017%0
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103
104 Q021072 ENDMOD

-

R ————————
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PROTECTION TABLE

5 LSBTTL PROTECTION TABLE
£ 021072 B8GNMOD
< :
g “.
& i THIS TABLE IS USED BY THE RUNTIME SERVICES
6‘ : TO PROTECT THE LOAD MEDIA,
§oh
9
10 021072 BGNPROT
4 021072 LIPROT; ;
i
12 021072 177777 -1 sOFFSET INTO P-TABLE FOR CSR ADDRE <SS
1% 021074 177777 -3 sOFFSET INTO P-TABLE FOR MASSBUS ADDRE S
l; 021076 177777 -1 sOFFSET INTO P-TABLE FOR DRIVE NUMBER
1
16 021100 ENDPROT

e
4
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-

e -
N e

15
14

15
16

021222
021226
021232
021236

012700
104447

103415

012700
104447

103411

012700
104447

103405

012700
104447

103401
104344

012700
030037
001011
012700
030037
001004
006300

030037
001761
010037
004737

104431
010037
017737

000105
005037
005037
005037

000037

000036

000034

000003
002144

002144

002144

003206
012564

002146
160726

003210
003220
003222

002139

a |
s L 4
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LSBTTL  INITIALIZE SECTION

" IME INITIALIZE SECTION CONTAINS THE CODING THAT S PERFORMED
i AT THE BEGINNING OF EACH PASS,
.

BGNINIT
LSINIT::

READEF @€EF .START sCHECK IF STARTED By OPERATOR

MOV OEF START RO

TRAF COREFG
BCOMPLETE INITI s IF NOT,

BCS INITL
READEF @OEF .RESTART

MOV OEF RESTART RO

TRAP CSREFG
BCOMPLETE INITL

BCS INITL
READEF OEF .CONTINUE

MOV OEF _.CONTINLE RO

TRAP CIREFC
BCOMPLETE INIT1

8CS INITL
READEF OFEF .PUR

MOV OEF .PUR RO

TRAP CSREFG
BCOMPLETE INIT1 5

B8CS INITL

INITQY: DOCLN : ABORT PROGRAM

TRAP CSDCLN

INIT1: MOV #SO.FMT.RO ;;BUILD MODE WORD FROM SOF TWARE QUESTIONS
RO,SFPTBL 1SEE IF REFORMAT

BNE INIT2 i BRANCH IF SO
MOV 050.CNS.RO ;SEE IF RECONSTRUCT
BIT RO,SFPTBL
BNE INIT2 s BRANCH IF SO
ASL RO ;SEE IF RESTORE
ASSUME SO.STR EQ SO.CNSe2
8IT RO,SFPTBL
BEQ INITQY +IF NOT, ABORT PROGRAM
INIT2: MOV RO,MODE sSAVE MODE FLAGS
INITS: CALL RESET sRESET ALL UNITS
MEMORY FFREE sRESET START OF FREE MEMORY
TRAP CsMEM
MOV RO . FFREE

MOV SFFREE,FSIZE
s INITIALIZE CLOCK

tRESET SIZE OF FREE MEMORY

KWOUT . =105 ;DATA TO SEND TO xwWll TO START CLOCK
CLR KuW.CSR tMARK CLOCK AS NOT ON SYSTEM

CLR KW, EL 1CLEAR ELAPSED TIME

CLR KW, EL.2

CLOCK L ,RD :SEE IF AN L CLOCK PRESENT
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21236 012700 000114 MOV 0L RO
021242 104462 TRAP C1CI Cw

4. 021244 BCOMPLETE “YES
021244 103413 ; BCS “YES

4% 021246 CLOCK P,RO ;SEE IF A P CLOCK PRESENT
021246 012700 000120 MOV o P,RO
021252 104462 TRAF CsCLCr

44 021254 BCOMPLETE KYES
021254 103407 B8Cs KYES

45 02125 005037 003210 CLR KW,.CSR s IF NEITHER, CLEAR CSR STORAGE wWORD

46 021262 PNTF NOCLOCK
021262 004137 016226 JSR R1,LPNTF
021266 004073 .WORD MOCLOCx
021270 000000 LWORD PNT CT

47 021272 000426 B8R KNO

48 021274 012037 003210 KYES: MOV (RO)., KW CSR ;STORE DATA RETURNED

49 021300 012037 003212 MOV (RO). KW, BRL

SO 021304 012037 003214 MOV (RO)+ KW, .VEC

S1 021310 012037 003216 MOV (RO)« KW .HZ

S 021314 SETVEC MW.VEC, W11, KW .BRL ;SET THE VECTOR
021314 013746 003212 MOV KW .BRL,-(SP)
021320 012746 020220 MOV Mwill, -(SFP)
021324 013746 003214 MOV KW .VEC, -(SP)
021330 012746 000003 OV 03, -(SP)
021334 104437 TRAP CSsSVEC
021336 062706 00010 ADD 010,5P

SX 021342 012777 000105 161640 MOV oNWOUT, ,8™W.CSR ;START THE CLOCK

54 021350 KNO:




3

JUDEDO PDP 11 UDA DRV FMIR MACRO vO05.00 Tuesday 24 -May 83 10:10 Page 121
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Pt et i et s et
NMBWRFEOO® O NS s e

021350
021356
021362
021366
021372
021376
021400
021402

021404
021406
021406
021410
021412
021412

021414
021420
021422
021424
021426
021426
021426
021430
021434
021440
021444
021446
021452
021456

015737
005077
005037
012701
012702
005021
005302
001375

005002

010200
104442

103110

013703
005713
001416
021013

001463
016301
042701
026001
001002
000137
062703
000760

002146 002156
160574
002160
003436
000010

002156

177000
000002

022076

;INITIALIZE CONTROLLER TABLE STORAGE WITH A WORD OF ZEROS

1s%:

MOV FFREE,CTABS
CLR 8CTABS

CLR CTRLRS

MOV @1PADRS R}
MOV 08, ,R2

CLR (R1)-

DEC R2

BNE 18

iGET A P-TABLE FROM DRS

INITA:

:SEE IF

INITS:

18:

CLR R2
GPHARD R2,RO

BNCOMPLETE NXTTAB

1STORE START OF CONTROLLER TABLES
1 ZERQS MARKS END CONTROLLER TABLEC
tCLEAR CONTROLLER COUNT

R1 -» IP ADDRESS

s R2 IS A COUNTER

+ CLEAR ENTRY
H
i

DONE ?
IF NOT, BRANCH

sLOGICAL UNIT NUMBER IN R2
;GET POINTER TO A P-TABLE
MOV R2,RC
TRAP CsGPRD
;IGNORE IF NO TABLE RETURNED
8CC NXTTAB

A CONTROLLER TABLE ALREADY EXISTS FOR CONTROLLER IN P-TABLE

MOV CTABS,.R3

CMP (RO),(R3)
ASSUME C.UADR EQ
ASSUME HO.UBA EQ
BEQ SAMTAB
MOV C.VEC(R3),.R1
BIC @tC<CT.VEC>,R1
CMP HO.VEC(RO),R1
BNE 1
JMP SAMVEC
ADD oC.SIZE.R3
BR INITS

+GET ADORESS OF CONTROLLER TABLES
;CHECK IF ANY MORE TABLES

;BUILD NEW TABLE IF FOUND ZERO wORD
sCHECK IF SAME UNIBUS ADDRESS

sCHECK TABLE IF ALREADY EXISTS
;GET VECTOR FROM EXISTING CONTROLLER TABLE
;SEE IF DIFFERENT VECTOR

;ERROR, CAN'T MAVE TWO UDA'S WITH SAME VECTOR
;MOVE TO NEXT TABLE
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% 1BUILD A CONTROLLER TABLE
3 021460 012703 000010 NEWTAB: MOV 8. ,R3 R3S 1S A COUNTER
4 021464 012704 003436 MOV @IPADRS ,R4 : ;R4 -» IP ADDRESSES
5 021470 005714 14: 187 (Ra) i+ FOUND AN OPEN ENTRY?
6 021472 001404 BEQ 24 ¢ IF SO, GO FILL ENTRY
7 021474 005724 TST (R4). i NEXT ENTRY
8 021476 005303 DEC R3 i SEARCH THROUGH ENTIRE TABLE?
9 021500 001373 BNE 1 i IF NOT, BRANCH
10 021502 000401 BR 34 s+ ELSE, TABLE FULL
11 021504 011014 24: MOV (RO),(R4) 3 STORE ENTRY INTO TABLE
12 021506 012701 000026 5s: MOV oC.SIZE/2,R1 lGE' WORDS IN CONTROLLER TABLE
13 021512 004737 012522 CALL ALOCH sALLOCATE SPACE FOR I7
14 021516 011021 MOV (RO),(R1). :STORE UNIBUS ADORESS
15 021520 010221 MOV R2,(R1). sUNIT NUMBER
16 021522 016004 000004 MOV HO.BRL(RO),R4 +GET BR LEVEL
17 021526 000304 SW R4 s SWAP TO MIGH BYTE
18 021530 006104 ROL R4 sSHIFT ONE MORE 7O LEFT
19 021532 056004 000002 8IS PO.VEC(QO) Ra sADD VECTOR ADDRESS
20 021536 010421 MOV R4,(R1). s YO TABLE
21 021540 016021 000006 MOV HO. BST(RO),(R1).
22 021544 012721 004037 MOV #4037, (R1)+ sPUT [JSR RO,UDASRYV ]
23 021550 012721 017156 MOV msnv.(an- s+ INTO TABLE
24 021554 012703 000020 MOV @16..R3 ;CLEAR POINT'RS TO DRIVE TABLES,
25 s TIMEOUT CCUNTER, FLAGS, REF. NUMBER
26 021560 005021 INIT?7: CLR (R1).
27 021562 005303 DEC R3
28 021564 001375 BNE INIT? ;LOOP TIL AL CLEARED
29 021566 005237 002160 INC CTRLRS sCOUNT THE CONTROLLER
30 021572 005011 CLR (R1) sCLEAR TABLE END MARKER

51 021574 000417 BR NXTTAB ;NOW GO TO NEXT P-TABLE
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021634
021636
021642

021644
021650

005202
023702
003261

012701
004737

DRV FMIR MACRO vO05.00 Tuesday

002012

000001
012522

H1l
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1SHOULD BE SAME CONTROLLIR, CHECK THA' OTHER PARAMETERS MATCH

SAMTAB: MOV HO.BRL(RO),R4
SWAB R4
ROL R4
BIS HO.VEC(RO),R4
CHP R4 ,C.VEC(R3)
BNE 18

iGET BR

CMP HO.BST(RO),C.BST(RS)

BEQ NXTTAB
1%: JMP CTABER

;GET NEXT P-TABLE
NXTTAB: INC R2
CMP LSUNIT, R2
BGT INITA

MOV @1,.R1
CALL ALOCHM

LEVEL FROM P-TABLE

1SWAP TO MIGH BYTE

sSHIFT ONE MORE TO LEFTY

sADD VECTOR ADDRESS

sCOMPARE WITH CONTROLLER TABLE

1COMPARE BURST RATES
sFATAL ERROR IF NCT SAME

s INCREMENT LOGICAL UNIT NUMBER
sCHECK IF GOT ALL TABLES
+IF NOT, GO BACx FOR NEXT

;ALLOCATE SPACE FOR ZERO END wORD
sAFTER CONTROLLER TABLES

9tG 01%7
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INITIALIZE SECTION

é iNOW BUILD DRIVE TABLES
3 021654 005002 CLR R2 sLOGICAL UNIT NUMBEFR: IN R2
4 021656 INIT8: GPHARD R2,RO 1GET POINTER TO A P-TABLE
021656 010200 MOV R2 R0
021660 104442 TRAP CSGPYRD
S 021662 BNCOMPLETE INIT14 s IF NOT AVAILABLE, GO GET NEXT
021662 103040 8CC INIT1G
o
; ;FIND CONTROLLER TABLE
9 021664 013703 002156 MOV CTABS,R3Y ;GET ADDRESS OF CONTROLLER TABLES
10 021670 021013 INIT10: CMP (RO),(R3) ;CHECK IF SAME UNIBUS ADDRESS
11 021672 001403 BEQ INIT11 1BRANCH IF TABLE FOUND
12 021674 062703 000054 ADD eC,.SIZE,.R3 ;MOVE TO NEXT TABLE
13 021700 000773 BR INIT10
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INITIALIZE

WER SO AE NN

021702
021706

021712

021716
021722
021726
C21730
021732
021736
021740
021744
021746
021750
021754
021756
021762

SECTION

012701
004737

010337

062703
012704
005713
001411
026033
001002
000137
005304
001367
000137
010113
016021
010221

000015
012522

003244
000020
000010
000010
022042

022060
000010

SEQ 017%%

sBUILD DRIVE TABLE
INIT11: MOV @D.SIZE/2,R1 iGET SIZE OF DRIVE TABLE

CALL ALOCHM i sALLOCATE SPACE FROM FREE MEMOK
: RO POINTS TO P-TABLE
: R1 POINTS TO DRIVE TABLE
i R3 POINTS TO CONTROLLER TABLE
i R2 IS UNIT NUMBER

MOY R3,TEMP 1 SAVE CONTROLLER TABLE ADDRESS

s IN CASE AN ERROR IS DETECTED

ADD ©C.DRO,R3 sBUILD POINTER TO C.DR ENTRY IN CONTROLLER TABLE

MOV 08. .R4 ;GET MAX COUNT OF DRIVES ON ONE CONTROLLER
INIT12: ;25 (I:;% : ;CHECK IF ENTRY CONTAINS POINTER TO DRIVE TABLE

1
% HO.LDR(RO) ,8(R3 ). ;CHECK DRIVE NUMBER IN DRIVE TABLE
1% '

JMP MLDRER $IF SAME, TWO P-TABLES PCINT TO SAME DRIVE
14: DEC R4 ;COUNT DRIVES

BNE INIT12 s IF EIGHT DRIVE TABLES EXIST,

JMP TOOMER ; THEN REPORT ERROR
INIT13: MOV R1,(R3) ;LOAD DRIVE TABLE POINTER

MOV HO.LDR(RO),(R1)- ;:LOAD DRIVE NUMBER

MOV R2,(R1). sLOAD UNIT NUMBER

J11
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INITIALIZE SECTION

s e
RN OYE-ONE whpe

=
b~

021764
021766
021772

021774
022002

022010
022010
022014
022016
022022
022022
022024

005202
023702
003331

013737
013737

012700
104441
004737

104432
000066

002012

002146
002150

013022

002152
002154

$GO 10 NEXT DRIVE TABLE

INIT14: INC Re :INCREP*.NT LOGICAL UNIT NUMBER
CMP LSUNIT, R2 ;CHECK IF GOT ALL TABLES
BGT INIT8 sIF NOT, GET NEXT TABLE

1SAVE CURRENT PARAMETERS 10 FREE MEMORY

INIT15: MOV FFREE ,FMEM :SAVE START ADDRESS
MOV FSIZE,FMEMS 1SAVE SIZE

INITXX: SETPRI @PRIOO 3 SET RUNNING PRIORITr TO ZERO

MOV

TRAP
CALL CLOSEF ;sMAKE SURE DATA FILE IS CLOSEC
EXIT INIT

TRAP

oPRIOO RO
C$SPRI

CSEXIT
L10035-.

SEQ

140
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INITIALIZE SECTION

1
e
g

2NV b

10
11

13
LA

15

16
17
18
19

21

22
23

022026

5 022030

022030
022C32
022034
02203¢€
022040
022040

022060

022066
022070
022072
022074
022074

022076
022100
022100
022102
022104
022106
022110
022110

022112
022112
022112

010305
104454
000001
000000
011604

104444

013705
104454
000002
000000
011622

104444

013705
104454
000003
000000
011640

104444

010305
104454
000010
011670
000000

104444

104411

003244

003244

(DIFFERENT VECTORS, BR LEVELS OR BURST RATES FOR ONE CONTROLLER

CTABER: MOV R3,RS

ERRSF 1, ,ERROO1

DOCLN

;TWO P-TABLES FOR SAME DRIVE
MLDRER: MOV TEMP, RS
ERRSF 2, ,ERROO2

DOCLN

tGET CONTROILER ADDRESS

tGET CONTROLLER ADDRESS

;MORE THAN EIGHT DRIVES SELECTED ON ONE CONTROLLER

TOOMER: MOV TEMP,RS

ERRSF 3, ,ERROO3

DOCLN
;TWO UDA'S USE THE SAME VECTOR
SAMVEC: MOV R3,RS

ERRSF 8,ERROO8

DOCLN

ENDINIT

;GET CONTROLLER ADDRESS

sGET CONTROLLER ADDRESS

L10035:

TRAP

' 3

7

TRAP

1

TRAP

TRAP

CSERSF
1
0
ERROO1

CsOCLN

CSERSF
2

o
ERROOZ
CsOCLN

CSERSF

CsOCN

g SERSF
ERROO8
0

CSDCLN

CSINIT

SEQ D141
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10 022114
022114

11

12 022114
022114
022114
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104461

MLl

.SBTTL. AUTODROP SECTION

: THIS CODE IS EXECUTED IMMEDIATELY AFTER THE INITIALIZE COOE IF
: THE "ADR" FLAG WAS SET. THE UNIT(S) UNDER TEST ARE CHECKED TO
: SEE IF THEY WILL RESPOND. THOSE THAT DON'T ARE IMMEDIATELY

: DROPPED FROM TESTING.

'--

BGNAUTO
LSAUTO: ;

ENDAUTO
L10036:

TRAP CSAYTO

560G

ek 1 O ST R

01472
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CLLEANUP CODING SECTION

é LSBTTL CLEANUP CODING SECTION
3 1o ;
4 : THE CLEANUP CODING SECTION CONTAINS THE CODING THAT IS PERFORMED
.’6) ;: AFTER THE HARDWARE TESTS HAVE BEEN PERFORMED.
g~
7
8 022116 BGNCLN
a 022116 LSCLEAN: ;
10 022116 004737 013022 CALL CLOSEF ;CLOSE DATA FILE
1é 022122 004737 012564 CALL RESET ;RESET ALL JDAS
1
13 022126 ENDCLN
022126 L10037:
- 022126 104412 TRAP CSCLEAN

15 022130 ENDMOD

e o e e e s i
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DUP PROGRAM DRIVER

TEST 1:

T AL AN

022130

022130

022130
022130
022130
022134
022136
022140
022140

8 022142

22

NRRBE

28

83

022142
022144
022150
022150
022152
022154
022156
022160
022162
022164
022164
022170
022172
022175
022200

022204
022212
022214
022214
022216
022216
022220
022220

022262

022264
022266

022270

004137
004532

104450

103020
005037

104443

003244
000130
003622
000001

005737
001417
005737
001002
004737

032737
001164

104450
103406

104454
000012

011720
104432
032737
001435
023727
001406

104454
000011

011706

104432
000326

016246

003244

003244
003306
020424
000003 003206

T1MODk :

TIQUIT:

000010 003206 T1GO:

002012 000001

TIRST:

TEST 1: DU® PROGRAM DRIVER

BGNMOD
BGNTST -
PNTX WNSTRT tPRINT WARNING MESSAGE ’
JSR R1,LPNTX
. WORD TRT
JWORD PNT CTY
MANUAL ;SEE IF MANUAL INTERVENTION ALLOWED
TRAP CsMANT
BNCOMPLETE T1MODE s IF NOT, JUST RUN THE PROGRAM
8cc T 1MONE
CLR TEMP ;CLEAR WORD FOR ANSWER
GMANIL WNQUES,TEMP,1,YES sASK TF STILL WANT TO RUN
TRAP CsGMAN
a8r 1000Cs
. WORD TEw
. WORD T$CO0E
LHORD  WNQUES
. WORD 1
100005 :
IST TEMP ;LOOK AT ANSWER
BEQ TI1QUIT sIF NO, QUIT NOW
TST DATEO 1SEE IF ALREADY ASKED FOR DATE
BNE T1MODE
CALL DATE s IF NOT, GET IT NOW
BIT oS0.FMT MODE
BNE TI1FMT
MANUAL
TRAP CsMANT
BCOMPLETE T1GO
B8CS T1GO
ERRSF 10, .ERRO10
TRAP CSERSF
. WORD 10
.WMORD O
.WORD ERRO10
EXIT TSY
TRAP CSEXIT
HMORD L10040-
BIT #S0.STR, MODE
BEQ TICNS
CMP LSUNIT,
BEQ TIRST
ERRSF 9, ,ERROO9
TRAP CSERSF
.HMORD 9
.MORD O
.WORD ERROO9
EXIT TSY
TRAP CSEXIT
.WORD L10040-.
PNTF FILNAM

’ -

144
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TEST 1: DwP Pﬂ%m DRIVER

022270 004137 0Ole22¢ JSR K1, LPNTF
022274 011522 .WORD F ILNAM
022276 Q000000 : JWORD PNT . CT
31 022%00 GMANID FILNAQ,FNAME A, -1,1,10,.,NO sGET FILE NAME
022200 104443 : TRAP CIGMAN
022302 000406 B8R
022%4 003232 LHORD  FNAME
022306 000142 . WORD
022310 003566 . WORD
022312 1772777 . WORD -3
022314 000001 . WORD TSLOLIM™
022316 000012 . WORD TemILIM
022320 100018
12 022320 OPEN oF NAME
022320 012700 00323%2 MOV OF NAME RO
022324 104434 TRAP CSOPEN
33 022326 012737 177777 002174 MOV €-1.FILOPN ;MARK FLAG AS FILE OPEN
34 022334 000513 BR T1FMT
IS 022336 013705 002156 TICNS: M™MOv CTABS.RS
36 022342 010504 T1SER1: MOV RS,.R4
37 022344 062704 000020 ADD oC.DRO,R4
38 022350 012703 000010 MOV #8. .R3
39 022354 011402 TISER2: MOV (R4),R2 ;GET DRIVE TABLE POUINTER
40 022356 001476 BEQ T1SERN
41 022360 PNTF SERNUM. D .UNIT(RZ2),(RS),(R2)
022360 011246
022362 011546
022364 016246 000002
022370 004137 016226
022374 004235
022376 000006
42 022400 ASSUME C.UADR EQ O
43 022400 ASSU'E D.DRY EQ O
44 022400 T1SERS: GMANID SERNG,TEMP,A,-1,1,20.,N0 ;GET SERIAL NUMBER
022400 104443
022402 000406
022404 003244
022406 000142
022410 003620
022412 177777
022414 000001
022416 000024
022420 100028 :
45 022420 012701 003244 MOV oTEMP . R1
46 022424 005000 CLR RO
47 022426 105711 TISER4: TSTB (R1)
48 022430 001410 BEQ T1SERS
49 022432 005200 INC RO
S0 022434 121127 000060 C"8 (R1),0'0
51 022440 103420 BLO T1SER7
52 022442 122127 000071 CMPEB (R1)+,0'9
53 022446 101767 BLOS T1ISER4
S4 022450 000414 BR T1SER?7
55 022452 020027 000024 TISERS: CMP RO, #20.
56 022456 103424 BLO T1ISERS
57 022460 012701 003244 MOV OTEMP ,R1
S8 022464 012700 003322 MOV OHIGHEST , RO

3
3%

L
:

«-(SP)

i
3

»
8

CSGMAN
10002%
TEMP
T$CODE

1
TSLOLIM
ToWILIM™

f

. . . . . .
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TECT 1 DU AM DRIVER .

59 022470 105710 TISER6: T1STB (RO)

60 022472 001416 BEQ T1SERS

61 022474 122120 g‘ma (gé)-.(RO)-

62 022476 001774 Q T1SERG

63 022500 103413 BLO T1SERS :

64 022502 TISER7: PRINTF OSERNX ,oHIGHES!T
022502 012746 003322 MOV HIGHEST, (5F
022506 012746 011413 MOV OSERNYX, -(5P)
Q22512 012746 000002 MOV oz, -(5FP)
022516 010600 MOV SP RO
022520 104417 TRAP CIPNTF
022522 062706 000006 ADD 0%, 5P

65 022526 000724 BR T1SER3

66 022530 062702 000004 TISER8: ADD #D.SERN,R2 PUT ANSWER INTO DRIVE TABLE

67 022534 012701 003244 MOV OTEMP ,R1

68 022540 112122 TISER9: MOVB (R1).,.(R2).

69 022542 001376 BNE T1SER9

70 022544 005303 DEC R3

71 022546 001402 BEQ T1SERN

72 022550 005724 TST (R4 ).

75 022552 000700 BR T1SER2

74 022554 062705 000054 TISERN: ADD oC.SIZE.RS

7S 022560 005715 TST (RS)

76 022562 001267 BNE T1SER1

77 022564 013737 002156 002162 T1FMT: MOV CTABS,TSTTAB sGET FIRST TABLE ADDRESS

78 022572 013701 002160 MOV CTRLRS,R1 : ;RUN DM PROGRAM ON ALL CONTROLLERS

79 022576 004737 012710 CALL RUNDM ;3 RUN ALL CONTROLLERS OF ONE TYPE AT ONCE

80 022602 001402 BEQ 63

81 022604 004737 013040 CALL RESPDM

82 022610 68: EXIT TSTY
022610 104432 TRAP CSEXIT
022612 000002 . WORD L10040- .

83 022614 ENDTST
022614 L10040:
22614 104401 TRAP CSETST

B4 022616 ENDMOD
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HARDWARE PARAMETER CODING SECTION

O® A e

022616

022616
022616
022620

000027

!

A

.SBTTL MHARDWARE PARAMETER CODING SECTION

BGNMOD

THE HARDWARE PARAMETER CODING SECTION CONTAINS MACROS
THAT ARE USED BY THE SUPERVISOR TO BUILD P- TABLES.

INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES,

MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS
WITH THE OPERATOR.

BGNHRD

:FORMAT OF HARDWARE P-TABLE IS AS FOLLOWS:

TRBLE

ITEM HO.UBA
ITEM mO,VEC
ITEM HO.BRL
ITEM HO.BST
ITEM MO.LDR
END

LUV LS SR

‘.

H

| MACROS ARE NCT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE
H

-

' -

;START A TEBLE DEFINITION

e B W B

UNIBUS ADDRESS
UDA VECTOR

BR LEVEL

BURST RATE
ORIVE NUMBER

560G Ol47

WORD (10041 -LSHARD /¢
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HARDWARE PARAMETER CODING SECTION
1 022620 GPRMA H.UBA ,HO,UBA,0,160000,177774,7ES sBUS ADDRESS
022620 000031 WORD T¢CODE
022622 022676 . WORD H,UBA
022624 160000 ; . WORD TSLOLIM
022626 177774 . WORD TermiLIM
2 022630 GPRMA H,VEC ,HO.VEC,0,4,774 ,7ES
02263C 001031 . WORD TsCODE
022632 022724 . WORD H,VEC
022634 000004 . WORD TSLOLIM
022636 000774 WORD ToILIM
3 022640 GPRMD “.BRL ,40.BRL,D, -1,4,,7.,YES BR LEVEL
022640 002052 . WORD T$CODE
022642 022733 . WORD M.BRL
022644 177777 . WORD -1
022646 000004 L WORO TSLOLI™
022650 000007 . WORD ToMILIM
4 022652 GLPRMD H.B857,40,.B57,D0,-1,0,,63, ,YES BURST RATE
022652 003052 .WORD T$CODE
022654 022744 . WORD H.B57
022656 1777717 . WORD -1
022660 000000 . WORD TLOLIM
022662 000077 . WORD TeMILIM
S 022664 GPRMD M.LDR,H0.LDR,D,-1,0.,255.,YES DRIVE SELECT NUMBER
022664 004052 .WIRD TsCODE
022666 022766 . WORD H.LDR
022670 1777717 . WORD -1
022672 000000 . WORD TSLOLIM
022674 000377 . WORD TOHILIM
6 022676 ENDHRD
.EVEN
. 022676 L10041:
8 022676 125 116 111 H.UBA: .ASCIZ “UNIBUS ADDRESS OF UDA“
9 022724 126 105 103 H.VEC: .ASCIZ \YECTOR\
10 022733 102 122 040 H.BRL: .ASCIZ \BR LEVEL\
11 022744 125 116 111 H.BST: _ASCIZ “UNIBUS BURST RATE:
}23‘ 022766 104 122 111 H.LDR: . 2%'1‘2 \DRIVE M™BER:
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SOF TWARE PARAME TER CODING SECTION

1 .SBTTL SOFTWARE PARAMETER CODING SECTION

? '00

4 ; THE SOF TWARE PARAMETER CODING SECTION CONTAINS MACROS

s : THAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES, THE

- 1 MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE

’ : INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES, THE

- : MACROS ALLOW THE SUPERVISOR T0 ESTABLISH COMMUNICATIONS

9 ; WITH THE OPERATOR.
10 d=-
11
12 023004 BGNSF T

023004 000022 JWORD L10042 -LSSOFT/.

. 023006 LSSOFT:;
1; ;FORPMAT OF SOFTWARE P-TABLE IS AS FOLLOWS:
|
{? 023006 TABLE 1START A TABLE ODEF INITION
18 023006 ITEM SO.BIT 2 ;s YES/NO ANSWERS

19 000001 SO.FM1 = BITO s+ REFORMAT MODE
20 000002 SO.FM2 = BITI s (AGAIN)
21 000003 SO.FMT = SO.FM1.S0.FM2
22 000004 SO.CNS = BIT2 : RECONSTRUCT ™MODE
gz 000010 SO.STR = BITS s RESTORE MODE

25 023006 END
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SOF TWARE PARAMETER COOING SECTION

1 023006 GPRML S.FMT,S50.8B17,S50.FM1,YES tREFORMAT ?

023006 200130 LWORD  TsCOD*
023010 923223 .MORD  5.FMT
023012 000001 LMORD SO.FM]
2 C23C14 XFERT SWEND
023014 017024 LMORD  T$CODE
5 02301¢ GPRML S.NRF,S0,.BIT,S0.FM2,YES  ;AGAIN - REFORMAT?
023016 000130 .WORD  T$CODE
023020 023052 .MORD  S_NRF
023022 000002 .WORD  SO.FM2
4 023024 XFERT SWEND
023024 013024 .HORD  TsCOOE
5 023026 GPRML S.CNS,S0.BIT,S0.CNS,YES JRECONSTRUCT
023026 000130 .WORD  T$CODE
023030 023302 .MORD S.CNC
023032 000004 MORD  SO.CNS
6 023034 XFERT SWEND
023034 007024 .WORD  T3$CODE
7 023036 GPRML S.RST,S0.BIT,S0.STR,YES RESTORE?
023036 000130 LHORD  TsCUOE
023040 023345 .MORD S.RST
023042 000010 .MORD SO.STR
8 023044 XFERT SWEND
023044 003024 .WORD  TsCODE
9 023046 DISPLAY S.NOF i WARN ING
023046 000003 .MORD  TsCOOE
023050 023466 .HORD  S.NOF
10 023052 SWEND: ENDSFT
.EVEN
- 023052 Li0042:
12 023052 015 o012 S.NRF: _BYTE 15,12
13 023054 116 117 124 -ASCII\NOT USM EXISTING INFORMATION WILL DESTROY THE FACTORY BAD SECTORMN
14 023156 015 o012 .BYTE 15,12
15 023160 111 116 106 LASCIININFORMATION ON THE DISKS. N\
16 023211 015 012 .BYTE 15,12
17 023213 101 107 101 LASCIINAGAIN -
18 J23223 122 105 106 S.FHT: Ascxmmm USI’G EXISTING BAD SECTOR INFORMATION\
19 023302 122 105 103 S.CNS: .ASCIZ\RECONSTRUCT m SECTOR INFORMATION\
20 023345 104 117 04C S.RST: .ASCII\DO TW MAVE A FILE ON THE SYSTEM LOAD DEVICE™N
21l 023421 015 012 .BYTE 15,12
22 023423 040 103 117 ASCIZN CﬂlTAINI?G BAD SECTOR INFORMATIONN
23 023466 131 117 125 S.NOF: _ASCIZ\YOU CANNOT PROCEED WITHOUT SUCH A FILE.\
24 023536 122 105 123 .ASCIZ\RESTART PROGRAM AND SELECT TO REFORMAT m RECONSTRUCT DISK .\
25 023632 000 .BYTE 0
26 .EVEN
27
28 .DSABL AMA

29 000000 .PSECT END
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PATCH AREA

00000C

PN B D)

83 000120

000120
000122
. 000124
10 000124

000050

000142

000007

SBTTL PATCH AREA
$PATCH: :

.REPT 40,

.WORD O

.ENDR

LASTAD

LSLAST:
ENDMOD

-

- .

EVEN
WORD
WORD

T$FREE
T$SIZE

5€Q 0191
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PATCH AREA
000124

000124
000124 000000
000126 000005
000130

000130 172150
000132 000154
000134 000005
000136 000077
000140 000000

11 000142
000142

13 000142

) -

CB®~NOUV b

21 000001
Errors detected: O

sses Assembler stetistics

Work file reads: 276
Work file writes: 268

Size of work file: 28936 Words ( 114 Pages

Size of core pool: 17152 Worags ( 67 P
Operating system: RT-11 (Under RSTS/E)

Elopsed time: 00:02:44 .47

BGNSE TUP 1
BGNP TAB

.WORD 172150

.MORD 154
.WORD 5
.WMORD 63
.WORD O
ENDPTAB
ENDSE TUP

.END

)
)

ZUDEDO . 08J, ZUDEDO/C=[2C,0)SVC34R . MLB/P: 1, ZUDEDO .DOC,, ZUDEDO

FNE——————————

L1004%;

3 UNIBUS ADDRESS
;s VECTOR ADDRESS

s BR LEVEL

: UNIBUS BURST RATE

; LOGICAL DRIVL NUMBER

L10045:

L1004S -,

/2 -
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Cross reference table (CREF v05.00)

SPATCH 135-3¢

ADR 34-100

ALOCM 60-160 61-14 122-13 123-20 125-4
ASSEM8 30-8 50-8

BAS S4-140 87-5 87-5% 87-5 88-5 88-5
BASL2 S54-12¢ 88-5

BASL® 54-13¢

BASLN S5S4-16¢ 87-5 88-5
BASNC S4-110 87-5 88-5
BITO 34-100¢ 133-19

BITOO 34-10 34-10¢

8IT01 34-10 34-10¢

BITO2 34-10 34-100

BITO3 34-10 34-10¢

BITO4 34-10 34-10¢

BITOS 34-10 34-10¢

BITO6 34-10 34-100

BITO7 34-10 34-100

BITO8 34-10 34-10¢

BIT09 34-10 34-10¢

8IT1 34-100 45-23 133-20
BIT10 34-10¢

BITil 34-10¢

BIT12 34-10¢

BIT13 34-100

BITia 34-100

BIT1S 34-100 45-15 46-12 63-27 66-20 74-28 79-15 93-29
BIT2 34-10¢ 45-24 133-22
BIT3 34-100 45-25 133-23
BIT4 34-100 45-27

BITS 34-100¢ 45-30

BITée 34-10¢ 45-31

BIT7 54-100 45-33

BIT8 34-100

BIT9 34-10¢

BLDCO 101-22 101-24¢
BLDC1 101-26¢ 101-28
BLOCMD 65-49 68-14 68-44 99-2 101-15¢

BOE 33-100

CSAU  30-8

CSAUTC 30-8¢ 128-12

CSBRX 30-8¢ 62-12 65-8  108-21 111-12 114-27

C$BSEG 30-80

CSBSUB 30-8¢

CSCEFG 30-8¢

CSCLCK 30-8¢ 120-41 120-43

CSCLEA 30-8¢ 129-13

CSCLOS 30-80 64-12  77-19

CSCLP1 30-8¢

CSCVEC 30-8¢ 62-22 111-30

CIOOLN 30-8¢ 59-8 62.30 120-18 127-4  127-9  127-15 127-21
CSO0DU 30-8¢

CSORPT 30-80

CoEDIT 30.96  30-54

CSEROF 30-80 62-28 65-24 66-36 67-21  68-8 72.22  74-32 100-3  108-29 105-5  109-35 109-54 110-11




JUDEDQ PDP-11 UDA DRY FMTR MACRO v05.00 Tuesday

Cross reference table (CREF v05.00)

CSERHR
CSERRQ
CSERSF
CSsERSO
CSESCA
CSESEG
CSESUB
CSETST
CSEXIT
CSGETB
CSGETW
C sGMAN
CGPHR
CsGPLO
CSGPRI
CSINIT
CsINLP
CSsMANI
CSsMEM

CsMSG

CSOPEN
CSPNTB
CSPNTF
CSPNTS
CIPNTX
CsQIO

CsROBU
CSREFG
CSRESE
CSREVI
CSRFLA
CSRPT

CS$SEFG
CsSPRI
CsSVEC
CSTPRI

8338 CBRNRENERS

£

AMOOOOON AOOOOAONONINO
°N

-“nD

111-33

30-8¢
30-8¢

i LE L-E AR ¥R B 'R 9 "E-N

¥y ¥-22 8.2 E F.e B8 2% § K9

gEupuseeee0ee8e0220888R800000800800000se

RRR R AR B8 8888888888 8888868888888888888
¢

45-40¢

AS-43%0

113-44

59-7

130-83
126-14
77-24

118-1
121-15

127-23

130-7
120-32
57-16
57-88
77-20
95-14
95-12
95-18
95-16
20
30
30

63-23e
68-50e

98-19
68-65
67-19
57-137
63-32
65-36

114-36

127-3

130-22

130-10
124-4

130-19

57-20
57-92
130-32

130-64

120-12

98-20

123-9
79-12

65-10
68-62+

68-€7
102-16+
61-15e
66-5

68 -55

115-5

127-8

130-28

130-31

57-24
$7-97

120-14

111-27

125-11

65-13
€8-63

68-72+
102-17

65-9
121-32
104-14

127-14

130-82

130-44

57-28
57-101

120-16

130-37

65-15
68-69

68-75
68-29

122-12
104-27

127-20

57-32

57-105

101-16
124-12
114-22

24 May 83 10:10 Page

130-21

57-36
57-109

65-43
99-12e

102-15
130-74
114-33

L

5-2

13%0-27

57-40 57-44
57-113 57-117

65-4T¢ 66-12s
99-13+ 102-21»

109-20 110-3

S7-48
57-121

67-6
104-17

110-22

57-57

67-26
105-1e

111-20

57-62

68-35+

S7-76

68-39«

5€Q 0154

57-80

68-40
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Cross reference table (CREF v05.00

C.TOH 45-4446 65-33 104-24 114-30

C.TOT 45-45% 65-29 68-53% 98-14¢  I8-15¢
C.UADR 45-12¢ 80-16 111-25 121-24 130-42
C.UNIT 45-13¢ 63-24 63-25 65-12

C.VEC 45-16&¢ 98-1¢ 111-14 121-27 123-7
CALR4 B84-6 57-5¢

CALRS 84-7 88-5¢
CALR6é 84-8 89-40
CALR7 84-9 90 4¢
CALR8 84-10 91-4¢
CALRE 84-3 84-4 84-5 86-40

CF.576 41-3<¢

CF.ATN 41-34¢

CF_MSC 41-35¢

cr-OTH ‘1'“‘

CF.SHD 41-38¢

CF.THS 41-37¢

CLOSEF 64-100 126-13 129-10

CLRBFL 103-22¢ 103-24

CLRBUF 68-16 68-46 103-16¢

CON.A 82-12¢ 85-21

CON.A1 82-13¢ 82-15

CON.A2 82-17 82-19¢

CON.D 82-23¢ 85-21

CON.H 82-29¢ 85-21

CON.N 85-9¢ 85-21

CON.N1 83-10¢ 83-12

CON.O 83-30 85-21

CON.QU 82-3¢ 82-7 85-21

CON.QX 82- 82-80

CON.R 83-17¢ 85-21

CON.R1 83-19 83-23¢

CON.S 83-29¢ 85-21

CON.S1 83-30¢ 83-32

CPNT 78-18 78-21 80-21 80-23 82-6
117-32 117-35

CPNTX 95-13 95-15 95-17 95-19¢

CR 34-120 78-21 80-21 80-23 83-10

CT.AVL 45-15¢ 63-27

CT.BRL 45-18¢

CT.CMD 45-240 65-15 99-12 102-21

CT.NSC 45-25¢ 65-13 68-39 68-62 104-17

67-26 68-35 68-40

CT.STA 45-30¢ 65-38 65-46 68-39 68-62
CT.TH1 45-31¢ 65-42 65-43 68-39 68-70
CT.TM2 45-33¢ 68-39 68-63 68-69
CT.VEC 45-17¢ 98-17 111-15 121-28
CTABS 50-12¢ 121-3« 121-4s 121-20 124-9

CTRLRS 50-13¢ 121-5¢ 122-29¢ 130-78
D.DRY 46-9¢ 73-36 80-17 130-43

-100 66-19 66-25+ 79-14 80-15

130-35

130-41

83-10 83-30 87-7

107-19
68-50 99-12

130-77

88-7

95-13

94 -22

95-5¢

117-27



ZUDEDC PDP-11 UDA DRV FMTR MACRO V05.00 Tuesday 24 -May 83 10:10 Pa

Cross reference table (CREF v05.00)

DAS1
DATE
DATEI
DATEOD
DATEQ
DATEX
DAY
DAY1
DAY2
DAYS
DERR
DF .ACT
OF .LCL
CF .NES
DF .SA
CFPTBL
DIAG
DIAGMC
DIVIDE
DMFRST
DMMAIN

118-8
118-1e
51-2¢0
S51-4¢
53-3¢
56-12¢
118-5¢
118-46¢
118-47

:
$eeeeISSLRYINLLE

333 T T T I3 3333

118-13¢
118-%2
118-1
72-26
118-1
118-31

118-57
118-58¢
118-42
118-6
68-60

130-15
118-2
118-33

118-44
130-13

118-10 118-12

101-23
30-8
935-39

98-13 99-4

98-14

75-616
73-620
73-53¢
73-59¢
73-220
73-160
73-29¢
73-22
75-33¢
75-42
75-48
73-60

66-20

99-3

73-29

73-24 75-25

66-25 79-15

68-4
101-20

30-34

68-19

120-14

120-16

118-14

97-168 117-19

99-5

73-50¢0

118-310

117-21

99-6

73-57

118-59

117-23

73-64

N1
ge S-4

118-61

118-64

118-84

118-A8

118-9%C

SEQ 0156
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Cross reference table (CREF VO05.00)

Ef .RES 34-10¢ 120-1¢

EF .SEXx 41-30¢

EF STA 34-10¢ 120-10

ERROCL S57-140 127-3

ERRQO2 S57-180 127-8

ERROOS 57-22¢ 127-14

ERROO4 57-26¢ 59-7

ERROO8 57-30¢ 127-20

ERROO9 S7-340 130-27

ERROLIO 57-%8¢ 130-21

ERROL4 57-42¢ 109-54

ERRO20 S57-4¢0 62-28 111-33
ERRQ21 57-50¢ 115-5

ERRO22 57-59¢ 114-36

ERROCS S7-64¢ 110-11

ERRO24 S57-78¢ 109-35

ERRO2S 57-82¢ 113-44

ERRO3S0O 57-86¢ 65-24

ERRO31 S7-90¢ 66-36
ERRO32 57-94¢ 68-8
ERRO3S S7-99¢ 67-2
ERRO34 57-103¢ 1
ERRO36 57-107¢ 1
ERROS7 S7-111¢ 105-5
ERR100 S57-115¢ 72-22
ERR1OL 57-119¢ 74-32
ERR23A S7-67¢ 57-74
ERR238 57-68 S7-72¢
ERR23C 57-71 57-75¢

ERRC 81-36 81-43 85-9¢

ERRCHR 5S0-37¢ 95-Se 95-12 95-14 95-16 95-18

ERRD 81-45 85-21¢

ERRMEL S4-8¢ 81-41 83-23% 86-4

ERRNL S4-40 95-10

ERRONE S4-3¢ 95-7

ERRRSZ 83-18 84-110

ERRRTB 83-21 84-30 84-11

ERRTAM 69-7 76-140

EvL 34-100

FeAy 30-8¢ ;

FSAUTO 30-8¢ 128-10 128-12

FSBGN 30-8¢ 30-26 33-16 34-3 57-14 57-18 S7-22 57-26 57-30 57-34 57-38 57-42 57-46 57-50
57-59 57-64 57-78 57-82 57-86 57-90 57-94 $7-99 57-10% S7-107 S7-111 S57-11% S7-119 106-10
107-18 116-5 118-104 119-3 119-10 120-8 126-14 128-10 129-8 129-1S 130-3 130-5 130-22 130-28
130-82 130-83 130-84 131-3 131-14 135-12 134-9 134-9 135-10 136-1 136-3 136-3 136-11 136-1%

FICLEA 30-8¢ 129-8 129-13

FsDu 30-8¢

FSEND 30-8 30-8 30-8 30-8 30-8 30-8 30-8 30-8 30-8 30-8 30-8 30-8 30-8 30-8
30-8 20-8 30-8¢ 30-26 33.16 34-3 57-16 57-20 57-24 57-28 57-32 S7-3% S7-40 S7-44
57-48 57-57 57-62 57-76 $7-80 57-84 57-88 57-92 57-97 57-101 $7-10% S7-109 S7-113 S7-117
$7-121 106-14 107-21 116-9 118-104 119-3 126-14 127-23 128-12 129-13 129-1S 130-3 1350-5 130-5
130-5 130-22 130-28 130-82 130-83 130-83 150-84 131-3 i32-6 134-10 135-10 136-1 13-3 156-11
136-1%

FSHARD 30-8¢ 131-14 132-6 134-2 134-4 134-6 134-8

Fortd 30-80 32-10 32-17

FSINIT 30 B0 120-8 127-23
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Cross reference table (CREF v05.00)

FsomP
¢ $M00
£ sMSG

F$PROT
F PR
FIRPT
FS$SEG
FSSOF T
F$SRy
FssuB
FeSu
FSTEST
FCTBWF
FCThUM
FDATA
FFREE
F ILNAM
FILNAQ
FILOPN
CHMEM
FMEMS
FMERR
FINAME
FSIZE
GSCNTO
GSDELM
GSDISP
GSEXCP
GsHILI
GsLOL]
GSNO
GSOFFS
GSOFSI
GSPRMA
GIPR™C
GIPRML
GSRADA
GSIRADS
GS$RADD
GSRADL
GSRADO
GS$XFER
GSYES
GE TCON
GETCNT
GE TCnx
GETCxx
GTDRVYL
GTDRYT
M. BRL
H.857
H.LDR
. UBA

222222

888888888880 L8N RLLLLELEEELEEIVIBEE
$958355%%Y

]

. & 3

WA A LW SSF S L

g3 g3 1 1134 4 41414

KRN SRR B EEEEEEEEEEEEEE5E888

s s s
1] .

o
N

126-14
20-2¢
57-14
57-42
57-86
57-115

119-10

135-12
106-10

33-10
130-S

77-2%

€3-36e

57-65
130-3%0
150-31

64-10
126-9e
126-10»

60-18

77-20

60-17e

134-9

130-31
118-1
118-1
132-1
118-1
130-10
118-1

132-3
130-10
132-1
134.2
118-1
92-18
83-9
92-27
92-31¢
79-16
73-16
132-10¢
132-11¢
132-12¢
132-8¢

130-22
33-16
57-16
57-44
57-88
57-117

119-16

134-2

106-14
35-14

150-83
77-32
77-14

60-16

64-13»

130-31
120-53»

130-28
34-3
57-18
57-46
57-90
57-119

134-4
107-18

77-21e
€0-209

130-33e

130-32
126-10

74 -3

15C-82

118-104
57-20
57-48
57-92
57-121

134 -6
107-21

77-28»
120-32e

130-44
1350-44

132-3
134-5

134-5

134-8
132-2

92-130

79-11¢0

119-3
57-22
57-50
57-94

134-8
116-5

120-33

£ K
P e

pops g pe

134-7

132-5%
93-15

129-15
57-24
57-57
57-97

121 -3

132-2
152-2

132-5

126-9

152-5

134-1

134-

3

134-5

97-%4
57-78
97167

134-

7

wa 0158

VAN
~d ~d ~
e OB N
va N0 00

» e
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Cross reference table (CREF vO0S5.00)

34112033835

23
SELESEEEEEsEEEEEEE

ARAA AAAARAAZAZ
h-.
&

1

T34

ettt Led i’ Lodean

v

Ll
LR X N

SR

NN;K;
:8s

61-13¢

SRR
¥

ssEERRARY

SU55eeeer eI RETLITIIILTIINGNS

-
[ |

>

333 I d A A T T T AT T T I T

rﬂb

1

3 & W% RO

~
An
=
»

132-9¢
28-25
38-27

130-5

74-15¢
74 - 360
74 -320

68-15
57.138
38-27
65-50e
101-18
38-20
57-125
38-2%

109-21
102-18+

57-127

38-18
38-24
38-20

80-13¢
130-64
131-22¢
131-23¢
131-24¢
132-1
123-6

128-12¢
129-13¢

134-9

126-14
30-26¢

130-840
57-166
57-440
57-88¢
57-117¢

136-3¢

136-1¢
134-10¢
106-140

130-5¢

75-14

68-3
68-18
102-19e

110-25e
68-3%e
110-4

€7-9

110-23e
101-19
109-21

127-23¢
33-16

131-3
57-18¢
57-460
57-900
57-119¢

136-11

136-3

107-18¢

130-22

76-14

68-45
103-19

110-26e
99-3e

67-14

110-24+
101-25
110-4

CREE
NN B W

33-16¢
151-3¢
7-200
7-480
57-92¢
57-121¢

156-119

136-13
107-21¢
130-28

105-21

99-4.

67-19
111-21

132-3
132-4
132-5

132-2

34-3
135-10
57-2260
57-500
57-940

136-13¢
116-5¢
130-82

99 S

68-11

132-2

‘h

34-30

135-100f

88
34t

116-9¢
130-83

99 -6

68-58

118-104
57-260

57-59¢
57-99¢

130-83¢

101 29e

68 -60

102-17e

68-65

118-1040 119-3

57-280
57-62¢

57-300
S57-640

103 - 18

€8-67

119-3¢

57-32¢
57-760

103 19

68-72

129-15

57-34¢
57-78¢

110-2¢

.73

129-15¢

57-360
S57-80¢

99-10

130-3

S57-38¢
57-82¢

S7-1010 57-1032 57-105¢ 57-107¢ 57-109¢ 57-1119

130-83¢
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ZUDEDO PDP - 11 UDA DRV FMIR MACRO VO05.00 luesda, 24 May 8% 10:10 Page S -8

Cross reference table (CREF

INF O
INFOP
INFOX
INIT1
INIT1O
INIT1]
INIT12
INITLS
INIT14
INITLS
INIT2
INITS
INITS
INITS
INIT?
INITS
INITQT
INITXX
IPADRS
ISR
IXE
JsP
KNO
K. BRL
KW, CSR
KM EL

L{" V4
K. VEC
KWlll
KWOUT ,
KYES
LSACP
LSAPTY
LSAUT
LIAUTO
LsCCP
LSCLEA
LsCO
LSDEPOD
LSDESC
L SDESP
LSDEVP
LSDISP
LSDLY
LsDTP
LSDTYP
LSDUT
LSDVTY
LSEF
LSENVI
LSETP
LSEXP1
LSEXP4
LSEXPS
L SHARD

74 -20
74-22
74 -28¢@
120-11
124 -10¢
124 -11
125-13¢
125-14
124-5
126-9¢
120-22
120-31¢
121-15¢
121-21¢
122-26¢
124 -4¢
120-18¢
126-12¢
S51-34¢
-10¢

g

-
i
239

$3 45

13

*Qg

B8 8888888888888 358838883ELE
b
N

s % B
L L A J

333333

$EEEEEEE

13333333

ooO0oCOe @

v05.00)

74 -240

74-278

74 -41
120-13
124-13%
125-30
125-19
125-21¢
126 -3¢

120-25

123-17
121-33
122-28
126-5

120-29

62-14

120-15 120-17 120-20¢

120-30¢

121-6 122-4

120-54¢
120-49«
65-31
65-33
120-40e
108-16
120-50e
120-52
120-37¢
120-44

120-52
80-19
65-36

117-18
120-52

120-53
120-48¢

114-28
104-27

104 -22
104 -24

120-51e

128-100
129-8¢

52-16¢0

51-9¢

S52-12¢

131-14 151 140

117-13
108-27

120-38e
108-28

120-53e
116-6¢

120-45s
114-30

120-48+
114-33

116-7e

117-16

117-17
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Cross reference table CREF v05.00)

CIHIME
L $HPCF
LIMPTP
L
LSICP
LSINIT
LILADP
LSLAST
LSLOAD
LSLUN
LIMREY
L INAME
LIPRIO
LSPROT
LIPRT
LSREPP
LSREV
LISOF Y
L$SPC
LSSPCP
LSSPTP
LaSTA
LIS
LSTEST
LerIm
LOUNIT
L10000
L10001
L10002
L10003
L10004
L10005
L 10006
L10007
L10010
L10011
L10012
L10013
L10014
L1001S
L10016
L1017
L10020
L10021
L10022
L10023
L10024
L10025
L 10026
L10027
L10030
L10031
L10032
L10033
L10035
L10036

33
LR R

. L] L L} L L]
o

' L} L} L} L | B 0 L ] ¥
00 SO0 984G SOGOO

3333333333333 33 333333333

K S S S S S S E 8588858 8558S

2

57-20¢

107-21¢
116-9¢
126-14
128-12¢

32-10 32-10¢

120-8¢

135-8¢ 156-13

63-24¢  65-12e 79-14.

119-10¢

133-12 133-12¢

33-10 33-10¢

80-13 123-16 126-4 130-25
32-17¢
33-14¢

127-23¢0




54

2UDEDO PDP 11 UDA DRV FMTR MACRO v0S5.00 Tuesday, -4 May 8% 10:10 Page 5 10
Cross r.ference table (CREF v05.00)

L10037
L 10040
L10041
L10042
L10043
L10045

3383

"
m
c

B3¢0 858K

A38333333343333333333
B85 CL SRR

&é

L

129-13¢
130-22
121-14
13%-12
136-3¢
136-3
63-22¢
63-26
63-29
99-11
98-23
34-109
38-32¢
34 -10¢
74 -40
57-15
57-79
88-5
80-15
%-11¢
9% -9¢
4] -4¢
41-22¢
41-6¢
41-5¢
41-16¢
41 -20¢
41-18¢
41-23¢
41-19¢
41-7¢
41-8¢
21-9¢
41140
41-100
41-15¢0
41-11e
41 -21¢
41-17¢
41-120
41-13¢0
74-27
54 -9¢
125-17
50-260
118-17¢
118-19
118-22
118-25
118-28
118-36
S1-7¢
38-310

120-28 130-8> 130-83¢2

132-60

134-10¢

136-11¢

63-34

63-30 63-32¢

66 - 30 98-130

100-3¢

99-9 100-4¢

9% -6 9% -8 9%-10

57-19 57-23 57-27
57-83 57-87 57-91

81-41 83-23 86-4

74 -39 78-130
80-15

127-7¢

75-53 73-59 120-30e
118-3¢

118-21¢

118-24¢

118-27¢

118-33¢

118-39¢

118-16

57-140¢ 57-143

57-96
81-38

57-136¢
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57-44
S57-117

33-10
57-14
57-22
57-30
57-38
57-46

S7-360
57-820

5EQ 01€9

57-40
57-84

S7-111¢ S7-113

30-340

95-140
130-64¢
130-31
132-1
132-3¢0
134-1
134-2¢
134-40
134-6
134-8

109-540
127-8¢
132-4
130-82

132-4

132-4

57-48
57-121

33-10
57-14
57-22
57-30
57-38
57-46

30-34¢

95-16
130-64¢
130-31
132-1¢
132-3%¢
134-1
134-2¢
134-42
134-6
134-8

12-22
110-11
127-14

132-4¢
130-82

132-4¢

132-4¢

57-57
106-14

33-10¢
S57-14¢
S7-22¢
S57-30¢
57-38¢
57-46@
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JUDEDO PDP 11 UDA DRY FMTR MACRO v05.00 Tuesday /4 May 8% 10:10 P ¢
Cross reference table (CREF v05.00) 2 . -y

T NSO
TENS1

TSPCNT
TSPTAB
TSP THY
TSPTNU
T$SAVL
TS$SEGL
T$SIZE

TS$TAGL
TS$TAGN

TSTEMP

TSTES?
TeTSTH

57-48
57-62
57-80
S57-88
57-97
57-10%
57-11°%
57-121
107-21

118-1040

127-23
129-13
130-83
132-6
134-10¢
30-260
32-10¢
57-34¢
S7-780

57-107¢

¢ D

AN222EIRP P

IS8 EReEEs

57-48
57-62
57-80
S7-88
57-97
57-105
S7-113
$7-121
107-21
119-3
127-23
129-13
150-33
132-6
135-10
35-16
32-17
57-3%
57-80
$7-109
119-16
134-6
136-3
136-3¢
136-13%¢
136-3

156-13¢
130-%¢

32-10
S57-22¢
57-42
57-78
57-94¢
57-115
119-10
130-5¢
136-3¢
31-9
57-244
57-57¢
57-97¢
106-140
119-16¢
130-10¢
130-44
132-10
132-3¢
132-60
134-5
135-100
130-5
57-16
S57-88

57-48
$57-62
57-80
57-88
57-97
57-105%
S7-113
$7-121
107-21
119-3
127-23
129-13
130-83
132-6
135-1¢
34-3¢
35-10¢
S$7-38¢0
57-82¢

57-111¢

120-8¢
134-8
136-3

136-3¢

32-10
57-26
S57-420
S7-78
57-99
57-115¢
11$-10
131-14
136-3¢
51-9¢
57-28
57-62
57-101
107-21
126-14
130-10¢
130-44
132-10
132-4
134-1
134-

5
130-5
57-20
57-92

57-480
57-620
57-80¢
57-880
57-97¢

57-105¢
57-113%¢

57-50
57-64
57-82
57-90
57-99
57-107
57-115

57-121¢ 106-10

107-21¢
119-3¢
127-23¢
129-13¢
130-83¢
132-6¢0
135-10
118-104
33-14
57-40
57-64
57-113
127-23
134-10
136-3¢

136-13

32-100
57-26
57-46
57-78¢
57-99
57-119
119-10¢
131-14

31-9¢
57-28¢
57-620
57-101¢
107-21¢
126-140¢
130-10¢
130-44¢
132-1¢
132-4
134-1
134-5¢

130-5¢
S7-24
57-97

116-5
119-10
128-10
129-15
130-84
133-12
135-100
119-%¢
§7-140
57-420
57-860
57-115¢
128-10¢

136-13

33-10
57-26¢
57-46
57-82
57-99¢
$7-119
120-8
1351-140

32-17
57-%2
§7-76
57-105
116-9
127-23
130-22
130-4490
132-2
132-4
134-1
134-5¢

135-8
57-28
57-101

57-50
57-64
57-82
57-90
57-99
57-107
57-115
106-10
116-5
119-10
128-10
129-15
130-84
135-12

129-15
$7-16
57-44
57-88
57-117

128-12

33-10
57-3%0
57-46¢
57-82
57-103
$7-119¢
120-8
135-12

32-170
57-320
57-764
$7-105
116-9¢
127-230
130-22¢
130-440
132-2
152-4¢
134-10
134 .50

57-32
57-105

-S500
640
-32.
-900
-99¢
-107¢
-115¢
-100
116-5¢
119-10¢
126-10¢
129-15
130-84
133-12¢

130-5¢
57-18¢
57-460
57-90¢
57-119¢

129-8¢

35-10¢
57-30
57-50
57-82¢
57-103
106-10
120-8¢
155-12

33.14
57-3%
57-80
57-109
118-1
128-12
150-28
130-82
152-2
152-4¢
134-10
134-7

57-36
57-109

57-57
57-76
S7-84
57-92
57-101
57-109
57-117
106 -14
116-9
119-16
128-12
129-15¢0
130-84¢
134-2

130-84
57-20
57-48
57-92
57-121

129-13

57-14
57-300
57-50
57-86
57-103¢
106-10
128-10
133-12¢

35-14¢
S7-360
57-800

57-109¢

118-1
128-124
130-28¢
130-82#
132-2¢
132-4¢
134-1¢
134-7

57-40
57-113

57
S7

S7
57

57
.76
§7.
-92

-101
-109
§7.
106 -
116-
119-
128-
130-
131-
134-

131-
S7-
57-
$7-

106 -

150-

117
14

16
12
3

5
2

30
220
S0e
940
10¢
5e

57-14¢
57-34
57-59
57-869
57-107
107-18
128-10¢
136-1

35-160
57-402
S57-840

57-113¢

118-1¢
129-13¢
130-31
130-83¢
132-2¢
132-5
134-3
134-70

57-48
57-121

57-18
57-34¢
57-59
57-90

57-107¢

107-18
129-8
136-1¢

57-16
S57-44
57-88
57-117
118-1¢
129-15
130-31
130-84
132-3
132-5
134-3
13a-72

57-57
59-7

1.59
.18
S7-86
-94
-103
-111
-119
-18
-104

14
10

-28
-101

57-18
57-38
57-59¢
57-90
57-111
107-18¢
129-8
136-3

57-16@
S7-440
57-88¢

57-117¢

118-12
129-15¢
130-31¢
130-8a¢
132-3
132-S¢
134-%¢
134-7¢

57-62
59-8

VAT
e he B B B i

$7-119

7-10%¢
116-5¢
133120

57-18¢
57-38
S7-64
57-90¢
57-111
116-5
129-8¢
136-3

57-20
57-48
57-92
57-121
118-104
130-10
130-312
132-1
132-3
132-5¢
134-3¢
134-10

57-76
62-11

o170

57-59e
- 189

-94¢
-103%¢
ST-il11e
1190
-18¢

118-1

8o

- '5.

-140
-10

57-22
57-38¢
57-64
57-94
57-111¢
i16-5
130-5
136-3

57-20¢
57-482
S57-92¢
$7-1¢ *
118-10«e
130-10
130-31¢
132-1
132-3%¢
132-5¢
134-3%2
134-10¢

57-8C
62-12
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Cross reference table (CREF v05.00)

T$1STS
"
T1ONS
TiFMT
T1GC

T 1MODE
T1QUIT
T1RSY
T1SER1
T1SER2
T1SERS
T1SER4
T1SERS
T1SERG
T1SER7
T15ER8
T1SER9
T1SERN
TEMP
TER™
TINDE x

62-22
95-12
111-30
120-43
127-283
130-

geBEEEEs

. .

g
g

I 1 1

8
:

62 - 28
95-14
111-33
120-52
128-12
130-83
130-S¢
130-5¢
130-35¢
130-34
1350-2%¢
130-14
130-22¢
130-30¢
130-76
130-73
130-65
130-53
130-55¢
130-62
130-54
130-60
130-69
130-71
125-9e
75-140
45-12
45-20¢
45-36
45-41
45-45¢
46-10¢
131-22¢
127-13%¢
63-21

63-20e

50-16
109-38
109-37¢
109-39¢
109-54¢
109-24
110-3¢
110-11¢
110-8
110-16¢
113-4¢
111-21e

113-3¢
109-36
109-20¢
113-14¢
115-
115-2%¢

62 -30
95-16
115-44
121-15
129-13

130-77¢
130-17¢

130-64¢
130-63

130-74¢
127-7

45-12
45-21
45-36¢
45-41
45-46
46-13
131-23

65-6
65-33s

113-20
115-6¢

109-42

e4-12
9518
114-27
124 -4
130-7

130-66¢

127-13

a5-120
45-21
45-37
45.410
45-46
46-13

131-23

130-77»
65-Te

113-29

109 S5

65-8
98 -20

114-%6
126-12
130 10

130-9e

45-13
45-210
45-37
45-42
4% -460
46-13%¢
13:-23¢

66 -6

110-12

65-24
100-83
115-5
126-14
13G-19

130-10

45-13
45-22

45-37¢

45-42
45-47
46-15
i31-24

110-32¢

66 - 36 67-21 68-8 72-2¢
104 -21 104-29 105-5 109-%5
1181 120-10 120 12 120-14
127-8 127-4 127-8 127-9
150-21 1%0-22 1%30-27 1%0-28
130-11 150-44 130-45 130-57
45-13¢ 45-16 45-16 45-16¢
45-22 45-22¢ 45-34 45-34
45-38 45-38 45-380 45-39
45-420 45-43 45-43 45-430
45-47 45-47¢ A5-49 46-70
131-18¢ . 131-20 131-20

131-24 151-240 133-160 133-18

’4 - %e
109-54
120 16
127 14
1%G-3%1

130-67

45-19
45-340
45-39
45 -44
46-9

131-20¢ 131-21

135-18

G 0171
1719 77-20 77.24
130-43 133-3@ 341-27
120-18 120 32 126G-4}
127-1% 127-20 127-z21
1%0-32 13%0-44 170 64
45-19 45-198 45-20
45-35 45-35  45-359
45-390 45-40  45-40
45-38  45-440 45-45
46-9 46-90  46-10
151-21 131-210 131-22
133-180



JUDEDOQ PDP 11 UDA DRy FMTR MACRO vO05.00
Cross reference table |

UDAIR4
UDAIRC

8553233,

R
4113

¢

RBRRARSRE S SR U SLS

113-9
115-15
115-43
111-3%5
111-%2
112-8¢
109-28
112-14
114.25¢
114-26
57-60e
114-37
109-41
115-4
107-18¢

)
-~
°

5§ %-%. %2 B

YEReEEIEYeeeeLge;

%
2
®

55 -26¢
S5 -300
55-31¢
55-33¢
55-20

55-7e¢

55-350
55-360
55-37¢
55-380

115-37¢
113-24
113-460
112-9
112-%2
112-16
111-12¢
112-18¢
114-29
115-3%¢
$7-61
115-6¢
112-8
115-11¢
122-2%

63-350
63-16e
63-15e
104-110
130-10
74 -40
130-6

134-2
134-2
57-15
57-39
57-116
57-120
57-43
57-15
57-19
S57-47
57-56
57-61
57-65
57-69
57-79
57-83
S7-19
57-23
57-87
57-91
57-95
57-108

-~
‘e

REF v05.00)
113-%° 113-420
112-11 112-19¢
114-32 114 -34
112-3e 112-12¢ 11213
114-18¢
66-3 66-13e 74-21 74-23+
63-31s 63-40 66-32e
63-20 65-7
134-4 134-6 134-8
134-4 134-6 134-8

114-19¢ 1146-25

D14

luesdn, .4 "ﬂv as 10:10 pm S 20

115-160
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Cross reference table (CREF v05.00)

x37
X2A

x4

x8

X8A

x9
xXFRyU
XMSGL
xMSGe
xXPxTL
XPeT2
xSA
YEAR19
YEAR20
YER1
YERZ
YER3
YER4
YERS

55-40¢@
55-3¢0
55-80
55-10¢
55-4¢
55-11¢
56 -8¢
S6-10
56-20
56 - 30
56 -60
S6-7e
S1-31¢
S1-32¢
118-69¢
118-70
118-86
118-94
118-91

57-112

57-23

57-27

57-34

57-31

57-35

57-75 90 -5
57-136

57-140

S57-123

$7-129

91-5

118-92

118-95

118-82

118-72 118-83¢
118-92¢

118-96¢ 118-99
118-97 116-100¢ 118-101

l

L

m.

'1! ‘4 01 15
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Cross reference table (CREF v05.00)

B8R a7-310

AND 47-30 S7-53  98-17 111-15

ASSUME 47.390 63.27 66.20 73-3% 7915  80-16  80-17 120-27 12124 130 42

BCOMPL 120-11 120-13 120-15 120-17 120 42 120-44 130-20

BGNAUT 128-10

BGNCLN 129-8

BGNHRD 151-14

BGNMW  32-10

SEeES Bo8e  54-3  119-3  180-3  1%1-3

BONMSG 57.14 2 S57.18 S7-22 S7-26 57 30  S57-34  S7-38  S57-42  S7-46 57.59
57.8 57.90 57.94 57.99 57-1085 57-107 57-111 57-115 57-119

BGNPRO 119-10

BONPTA 136.3

BGNSET 136-1

BGNSFT 133-12

BONSAV 106-10 107-18 1165

BGNSM  33-10

BONTST 130-5

BNCOMP 77-25 121-16 124-5  130-8

BREAK 62-12 65-8  104-21 111-12 114-27

BUILD 84-17¢ 85-9 85-21

OCX 120.41 120-43

CLOSE 64-12  77-19

CLRVEC 62-22 111-30

DESCRI S52-16

DEVIYP S2-12

DISPAT 31-9

DISPLA 134.9

DOCLN  59-8 62-30 120-18 127-4  127-9  127-15 127-21

END 35-29¢ 45-49 46-15 131-25 133.25

ENDAUT 128-12

ENDCLN 129-13

ENDMRD 132-6

ENDMM  32-17

ENDINI 127-23

ENDMOD 33-16 118-108 129-15 130-84 135-10

ENDMSG S57-16 2 S57-20 57-28 57-28 57-32 S7-36 S7-40 57-44  57-48 57-62
57-88 57.92 57.97 57-101 57-105 57-109 S7-113 57-117 57-121

ENDPRO 119-16

ENDPTA 136-11

ENDSET 136-13

ENDSFT 134-10

ENDSRYV 106-14 107-21 116-9

ENDSW  33-14

ENDTST 130-83

ENTRY 85-3¢  85-9 85-9 85-9 85-9 85-9 85-9 85-9 85-9 85-21
85-21 85-21 85-21  85-21

EQUALS 38-10

ERRDF 62-28 65-24 66-3%  67-21  €8-8 72-22 74-32 100-3  104-29 109-35
113-44 114-36  115- .

ERRSF 59-7  127-3  127-8  127-14 127-20 130-21 130-27

EXIT 126-14 130-22 130-28 130-82

GETBYT 77-24

GMANID 118-1  130-31 130-44

GMANIL 130-10

e e e e o & & o S

130-473

57-64

57-76

85-21

109-54

57.78

57-80

85-21

110-11

a0

"
>

S7 B2

S57-84

85-21

111-33



JUDEDO PDP - 11 UDA NRY FMTR MACRO V05.00 Tuesday 24 -May 8% 10:

Cross reference table (CREF v0S5 . 00)

GPRMA
GPRMD
GPRML
HEADER
ITEM

LASTAD
MSBYTE
MICMEC
MSCNTO

M3COUN
MSDATA

MSDECR

MSDEFA
MSENDE

MSERRI

MSEXCP

MSEXIT
MSEXSE
MSEXTU
MSGEN

MIGENE

121-15
132-1
118-1
130-10
30-34
35-240
45-40

124-4
132-2
118-1¢
130-10¢

45-12
45-41
131-24

30-34
126-14¢
118-1¢
132-4¢

95-12¢

30-34

30-34

30-34

32-17¢
57-320
S7-76¢0

S7-105¢

116-9¢
130-83¢
118-1¢
132-42
33-140
57-800
118-1040
59-7¢
74-320
111-33¢
127-200

130-31
134-1

-8

1333337

2...

]
-

e

T T T
8

'
-
L« ]

130-31¢
134-3

45-16
45-43

30-340
130-22¢@¢
130-10¢
132-5¢

95-144¢

30-34

30-34

30-34

33-14¢
57-360
57-80¢
S57-109¢
118-104¢
130-84¢
130-10¢
132-5¢
57-160

130-44
134-5

45-19
45-44

130-28

130-31

134-1
95-16
30-34
30-34
30-34

33-16
$7-40
S57-84
57-113
119-16
130-31
134-1
57-200
57-92¢
129-13¢
65-24
104-29
114-36
130-27
130-31

130-28

57-36

$7-109
106-10
119-10
130-5
1335-12
150-31

130-440
154-7

45-20
45-45

130-28¢

130-31¢

134-1¢
95-16¢
30-34
30-34
350-34

33-16¢
57-400
57-84¢
57-113¢
119-16¢
132-6¢

130-31¢
134-1¢

57-24¢
57-97¢
129-15¢
65-249
104 -29¢
114-360
130-27¢

133-12¢
130-31¢

132-4 1325
45-22 45-3%4
45-47 46 -9
130-82¢
130-440 132-1
134-30 134-5
95-18¢0 130-64
30-34 30-34
30-34 30-34
30-34 30-34
57-16¢ 57-20
57-440 57-.48
57-880 S57-92
57-117¢ S57-121
127-23¢ 128-12
134-100¢ 135-10
130-440 132-1
134-30 134-5
57-32¢ 57-36¢
57-105¢ 57-109¢
130-840 132-60
66-360 67-21
105-5¢ 109-35
115-5¢ 127-3
130-44 130-44¢0
132-5 132-5
130-82¢
30-34 30-34
30-34 30-34
350-34 30-34
30-34¢ 30-34¢
30-340 30-340
31-9¢ 32-10
s2-12¢ 52-16
£7-240 S7-26
57-38¢ S7-40
§7-57¢ 57-59
57-82¢ 57-84
57-97¢ 57-99
57-1110¢ 57-113
106-140 107-18
120-8¢ 127-23
130-10¢ 130-31
134-100 135-8
130-44¢

Fepey
o9

REEEELs
55

57-260

45-1%7 4% .13
131-20 131-21
132-20 is2-3
134-70

30-34 30-3%34
30- 30-34
S2-12 S2-12e¢
57-240 §7-28
57-57¢ S7-62
57-97¢ 57-101
106-140 107-21
129-130¢ 129-15
136-3¢

132-2¢ 132-3
134-70

S57-480 S7-57@
57-1210 106-140
68-80 72-22
109-540 110-11
127-8¢ 127-14
132-10 132-2

et

LA AT
:ro
L]

g

107-21¢

128-102
136-3¢

:
£
L3

IKEEEEE
T3 33

Y
2

116-5

128-12
130-83
136-11

5EQ 0175

30-34
30-34
S2-16

57-28e

57-62¢

57-1012
107-21¢
129-15¢

132-30

S57-62¢
107-21¢

72-220
110-11¢
127-14¢

132-2
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Cross reference table (CREF

MSGETS

MSGETT
MS$GNGB

MSGNIN

32-17
57-32
57-76
57-105
116-9
130-83
134-10
126-14¢
- 260

3339
9290

g

BV s

13

131-140

33333
LR R

-
]

RENEELLER

0 1] ' . 1] L] L] 1]
SRR TERRE S
& £ P

LI B

23RS INBRGVR LUK EEEEE LS
3933

v05.00)
32-17¢ 33-14 33-14¢
57-32¢ 57-356 57-360
57-76@ S57-80 57-80@
57-105¢ 57-109 57-109¢
116-9¢ 118-104 118-104¢
130-83¢ 130-84 130-84¢
134-10¢ 135-10 135-100
130-22¢ 130-28¢ 130-82¢
30-34 20-34 30-34
30-34 30-34 30-34
30-34 30-34 30-34
30-340 30-34¢ 30-34¢
30-34¢ 30-342 30-34¢
30-342 30-340 30-34¢
34 -3¢ S2-12 S52-12¢
57-30¢ S57-34 57-34¢
57-640 57-78 57-78¢
57-103¢ 57-107 57-107¢
116-5¢ 119-3¢ 119-10
133-12 133-12¢ 135-8
30-34 30-34 30-34
30-34 30-34 30-34
30-34 30-34 50-34
30-34 30-34 30-34
30-34¢ 30-3492 30-340
30-340¢ 30-34¢ 30-340
30-340 30-340 30-340
S2-12 S2-12¢ S2-12¢
57-286 57-32 57-32¢
57-620 S57-76 S57-76¢
57-101¢ S57-105 57-105¢
59-7 59-7¢ 59-7¢
62-11¢ 62-11¢ 62-110
62-28 62-28 62-28¢
65-24 65-24 65-24
66-360 66-360 66-36¢
68-8 68-8 68-8¢
12-220 72-22¢ T74-32
77-20 77-200 77-200
95-12 95-12¢ 95-12¢
95-140 95-140 95-14¢
95-18 95-18 95-18
98 -20 98-20 98-20
100-3¢ 100-3¢ 100-3¢
104-29¢ 105-5 105-5
109-35 109-35 109-35
109-540 109-54¢ 109-54¢
111-12¢ 111-27 111-27
111-30 111-30¢ 111-30¢
113-44 113-44 113-440
114 .360 114-360 114-360
116-9¢ 118-1 118-1
120-10 120-10¢ 120-10¢
120-140 120-15 120-15¢
120-32¢ 120-41 120-41
120-44¢ 120-52 120-52

53-16
57-40
57-84
$7-113
119-16
132-6

1

90%

33 T3 33333

A T T AR T T
0 Or
o —

L]

CreREEy
o0

1
-
o

588

33-16¢
57-400
57-84¢
57-113¢
119-16¢
132-6¢

333333
DO O

'
[
[

33

{ .
(S o
L
o

3%

ERue
-9

L]

b po
Q&-On

-

S28RRRIFTAGRRYYULINELELELY
Vin

57-16
57-44
57-88
57-117
127-23
134-2

1

57-160
57-440
57-880
57-117¢
127-2%0
134-2¢

134 -40

MesEEss

57-20
57-48
57-92
S57-121
128-12
134-4

1

109-35¢
110-11
111-27¢
111-33¢
114-27
115-5
118-1
120-12¢0
120-17
120-42¢
120-52¢

57-200
57-480
57-920

57-24
57-57
$7-97

57-1210 106-14
128-120 129-13

134 -40
134-60

SEELY
o9

L} L) .

8335

QUUIRESEES
gesesss RRILLY

L I

vussesss 3
geEEgE ©

57-440

1]
=
¢

T

134-6
1

£888EE
33330

LB

LI ) L

CEPLEE 25RENS

00

vV
-~ =~
R
-3

58

82RO LY

L

ENNERN

L

LI

PYBUBTER

22RKS8

[

23

110-11¢
111-27¢
111-33¢
114-36
115-5¢
118-1¢
120-13
120-18
120-43
120-52¢

2ETARYLTT0ET

8

"

| )

BRARRSN

=
N

104 -
106-14
109-54
110-11¢
111-27¢
111-33¢
114-36
115-Se
118-1¢
120-13¢
120-18¢
120-43¢
120-52¢

SEQ 0176

57-280

57-620

57-101¢
107-210
129-15¢
1%4-80
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MSGNL S
MSGNTA

MSGNTE
MSHAPT
M HNAP
M$ INCR

MSLDRO

MSMCHI
M$MCLO
MSPOP

121

126 -

127
127-
127
129-

130-
130-
130-
130-

15
12

-3¢

9

-20

13
10¢
2le
28
31e

130-440

130
132

-640
-2

132-4

134-

134
134 -

1

-5¢

100

121-15
126-12
127-3¢
127-9¢
127-20
129-13¢
130-10¢
130-22
130-28
130-31¢
130-44¢
130-82
132-2
132-4
134-1
134-6
135-8
118-1¢
32-17¢
57-36¢
57-80¢

57-109¢

127-23¢
136-11¢
130-5¢
30-34¢
30-34¢
30-260
57-14¢
57-260
57-38
57-50
57-760
S57-8€0
57-99¢
57-111
59-7¢
74 -320
106-10
113-44¢
119-10
120-43¢
127-23¢
130-5
130-31
131-14¢
62-220
120-410
30-8¢0
30-8¢
32-17¢
57-320
57-760
57-105¢
116-9¢
130-83¢

121-15¢
126-12¢
127-%¢
127-14
127-20
130-7
130-19
130-22
130-28¢
130-32
130-44¢
130-82
132-2
132-4¢
134-1¢
134-62
135-8
130-10
33-14
57-40
57-84
$7-113
128-12

32-10
57-16¢
57-260
57-38¢
57-50
57-78
57-88¢
57-99¢

57-111¢

59-5e

77-19¢
106-100
114-27¢
119-10¢
120-52¢
128-10
130-5
130-312
131-14¢

77-20
120-43

33-14
57-36
57-80
57-109
118-104
130-84

121-15¢@
126-12¢
127-4
127-14
127-200
130-7¢
130-19¢
130-22@
130-28¢
130-32
130-44¢
130-82¢
132-2
132-5
134-2
134-7
135-8
130-10¢
33-140
57-400
57-84¢

57-113¢

128-12¢

32-10
57-18
57-280
57-38¢
57-50@¢
57-78
57-90

57-101¢
57-111¢

62-11¢

77-200
106-10¢
114-36¢
119-100
121-15¢
128-10
130-50
130-31¢
133-12

77-200
120-43¢

33-140
57-36¢
57-80¢
57-109¢
118-104¢
130-84¢

121-15e
126-14
127-40
127-14
127-200
130-8
130-20
130-22¢
130-31
130-32¢
130-64
130-82¢
132-2¢
132-5
134-20
134-7
135-89
1350-31
57-16
57-44
57-88
$7-117
129-1%

32-10¢
57-18
57-30
S57-400
57-50¢
S7-788
57-99
57-103

57-113¢

62-12¢

77-240
107-18
115-5¢
120-8
124-4¢
128-10¢
130-5¢
130-32¢
133-12
111-30
121-15

33-16
57-40
S57-84
57-113
119-16
132-6

121-16
126-14
127-8
127-14
127-200
130-8¢
130-20¢
130-27
130-31
130-32¢
15C-64
13¢-83
132-3
132-5
134-3
134 -7
136-3
130-31¢
57-166
57-440
57-88¢
57-117¢
129-13¢

32-100
57-18¢
57-30
S7-42
57-57¢
57-780
57-90¢
$7-103
$7-115
62-22¢
95-12¢
107-18
116-5
120-8
126-12¢
128-10¢
130-5#
130-44
133-12¢
111-30¢
121-15¢

33-6@
57-400
57-840
S57-113¢
119-160
132-60

121-160
126-14¢
127-8
127-140
127-20¢
130-10
130-21
130-27
130-31
130-44
130-64
130-83¢
132-3
132-5
134-3
134-7¢
136-3
130-44
$7-20
57-48
57-92
57-121
130-83

33-10
57-18¢
57-30¢
S57-42
37-59
57-80¢
57-900

$7-103¢

57-115
62-28¢
95-140
107-18¢
116-5
120-8¢
126 -14¢
128-12¢
130-7¢
130-440
133-12¢
120-10
124 -4

57-16
57-44
57-88
37-117
127-23
134-10

124 -4
126-140
127-8

lﬂrnwuur-F1;-~Warn—
FeLRLEsEEEs
2&0"\.:
bhdry

124 -4
127-3
127-8
127-140
127-21
130-10
130-21
130-27
130-31
130-44
130-64
131-14¢
132-3
132-5¢
134-30
134-80
136-30

57-24
57-57
57-97

106-14

132-6

33-10¢
57-22
37-320
57-420
57-59¢0
57-82
S57-94
57-105¢
57-115¢
64-120
95-180
109-35¢
116-5¢
120-10¢
127-4¢
129-8
130-10#¢
130-640
136-1¢
120-12
126-12

57-20
57-48
57-92
57-121
128-12
135-10

124 -40
127-3
127-80
127-140
127-21¢
130-10
130-21
130-27¢0
130-31

33-100
57-22
57-34
57-440
57-59¢
57-82¢
57-94
57-107

57-117¢

65-8¢

98-20¢
109-54¢
118-1
120-12¢
127-80
129-8¢
130-190¢
130-82¢
136-3
120-12¢
126-12¢

57-209
S7-48¢
57-92¢

57-121¢

128-12¢
135-100

124 -490
127-3
127-8¢
127-140
127-2%
130-10
130-210
130-27¢
130-31
130-44
130-640
132-1
132-3¢
132-60
134-40
134-9

57-28

57-62

57-101
107-21
134-10

34-3
57-22¢
57-34
57-46
57-62¢
57-82¢
S57-940
57-107
57-119
65-24¢
100-3¢
110-1i¢
118-1¢
120-14¢
127-9¢
129-8¢
130-19¢
130-33¢
136-3
120-14
130-32

S57-24
57-57
57-97
106-14
129-13

124 -4¢
127-3
127-84
127-15
127-25%¢
130-10
130 210
130-27¢
130-31
130-44
130-640
132-1
132-4
133-12
133-5
134-90

57-28¢
57-620

57-1010

107-21¢
134-100

34-30
57-2260
57-34¢0
57-46
57-64
S57-84¢
S7-94¢

57-107¢

57-119

66-364¢
104-210
111-12¢
118-1¢
120-16¢
127-140
129-13¢
130-21¢
131-3
136-3
120-1A¢
130-32¢

57-240
S7-S7¢
S7-97¢
106-149
129-:3¢

5EQ 0177
124-5 124 -S¢
127-%@ 127-%¢
127-80 127-8¢0
127-1%¢ 127-20
128-12 128-12¢
130-100¢ 130-10¢
130-210 13%0-210
120-27¢ 130-27¢
130-3%310 130-310
130-44 130-44
130-640 130 640
132-1 132-10
132-4 132-4
133-120 1%4-1
134-5 134-5
134-90 13410
57-32 57-32¢0
S$7-76 S7-760
57-105 57-105¢
116-9 116-9¢
13 -3 13 -3¢
57-14 57-14
S57-240 57-26
57-34¢ 57-369
S7-460 S7-460
S7-64 S57-649
57-86 S7-86
57-97¢ 57-99
57-107¢ S57-109¢
S7-119¢ 57-119¢
67-210¢ 68-80
104-29¢ 105-5¢
111-27¢ 111-30¢
119-3 119-3¢
120-18¢ 120-32¢
127-15¢ 127-20¢
130-3 130-3¢
130-220 130-27¢
131-3¢ 131-14
136-3¢
120-16 120-168&
57-28 57-28¢
7-62 57-62¢
S7-101 57-101¢
107-21 107-21¢
129-15 129-15¢



MSPRIN
MSPUSH

MSPUT

MSPUT]

MS$RADI

MSRBRO
MSRNRO
MS$SETS

MsSvC

MSTLAB

MSTSTL

95.
30-

57
57
57

12
26

-26
-59
-99
107 -

18

95-12¢
20-260
57-268
57-59¢
57-99¢
107-18¢
130-3¢
62-11
95-16
111-27
62-11
95-14
95-18¢
111-27
130-64
118-1¢
132-4¢
17-240
120-32¢
30-26@
57-26¢
57-59¢
S$7-99
107-18¢
130-3¢
57-160
57-440
57-880

57-117¢

62-300
77-200
104 -21

113-44
120-16¢
124-40
127-20
130-19¢
130-644
57-200
57-92¢
62-30¢
95-16¢
113-44¢
121-15¢
129-13¢

57-16¢
S57-440
S7-88¢

57-117¢
62-28

66 - 360
77-190
98 -200
109-35¢
111-33¢

95-14
32-19
57-30
57-64
57-103
110-5
130-5
62-11
95-16¢
111-27¢
62-11
95-14
95-18¢
111-c7¢
130-64
130-10
132-5

120-41
32-10
57-30
57-64
57-103

116-5

130-5
57-20
57-48
57-92
57-121
64-12
77-24

104-210

114-27

120-18

126-12

127-21

150-21

130-82
57-24¢
57-97¢
64-12¢
25-"%¢

114-27¢

124-40

130-7¢

57-20
57-48
57-92
57-121
62-280
67-21
77-20
100-3
109-54
111-33¢0

25-16
33-10
57-34
57-78
57-107
119-3
131-3
62-11¢
95-18
120-52
62-11¢
95-140
98-20
111-27¢
130-64¢
130-31
134-1

120-43
33-10
57-34
57-78
57-107

119-3

131-3
57-24
57-57
57-97
59-7
65-8
95-12

105-5

114-36

120-32

126-14

127-23

130-22¢

130-83
57-32¢
57-105¢
65-240

100-3¢

115-5¢
126-14¢
130-19¢

57-24
57-57
57-97
59-7
62-30
67-210
77-24
100 -3¢
109-54¢
113-440

95-160
33-100
57-34¢
57.78¢
57-107¢
119-%¢
131-3%¢
95-12
95-18
120-52
62-11¢
95-140
98-20
111-27¢
130-64¢
130-31¢
134-10

120-43¢
33-10¢
57-34¢
57-78¢0
57-107¢

119-3¢

151-3¢

113-440
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95-18
34-3%
57-38
57-82
57-111
119-10
131-14
95-12
95-18¢
120-52
62-11¢
95-16
98-20
120-52

130-44
154-3
121-15
34-3
57-38
57-82
57-111
119-10
151-14
57-28
57-62
57-101
59-8¢
65-24
95-14
109-54
118-1
120-41
127-3
128-12
130-28

S7-400

57-113¢

67-21¢
104 -29¢
120-100
127-40

130-22¢

57-28
57-62
57-101
59-7¢
64-12
68-80
95-12
104 -210
110-11¢
114-27

95-18¢
34-%0
57-380
57-820
57-1110

119-100
131-14¢

95-12
78 -20

120-52¢

62-11¢
95-16
98-20

120-52
130-440

134-3¢

121150
54 -30
57-38¢
57-82¢
57-111¢

119-10¢

131-14¢
57-280
57-620
57-101¢

62-11
66-36
95-140¢

110-11

i18-1¢

120-41¢

127-4

128-12¢

130-28¢

S7-440

S7-117¢

68-86
105-5¢
120-120
127-8¢
130-27¢

57-28¢
357-620
57-101¢
59-8
64-120
68-80
95-12¢0
104-29
110-11¢
114-27¢

o RRERERE

=

g8 Bsssssy

e pn

150-640
57-140
§7-420
57-860
57-1150

120-80

133-120
95-14
98-20

130-64
95-12
95 -160
98 -200

120-%2

132-10
134-5¢0

124-40
57-140
S7-420
57-860

57-115¢

120-8¢

133-12¢
S57-320
57-760

57-105¢

62-12
68-8
95-164

128-10

57-36
57-80
57-109
62-12¢
72-22
95-18
111-27
120-12
120-52
127-9
130-7
130-32

57-62¢

59-8¢

77-19¢
110-11¢
120-18¢
127-15¢
130-32¢

57-36
57-80
57-109
62-119
65-24
72-22¢
95-16
105-5
111-27
114-36¢

128-10¢

95-14

98 -200
130-540
95-12¢
95-16¢0
98-20¢0
120-520

132-2¢
134-70

57-18¢
57-4660
57-90¢

57-119¢

128-100

57-360
57-80e¢

57-109¢

62-22

74-32

95-18¢
111-27¢
120-12¢
120-52¢
127-9¢
130-7¢
130-32¢

57-76@
62-11¢
77-20¢
111-120
120-32¢
127-209
13C-44¢

S57-36%
57-80¢

S57-109¢

62-12
65-249
74-32
95-162
105-5¢
111-272
115-5

57-22

57-50

57-94
106-10
129-8

57-40
57-84
57-113
62-220
77-19
98-20
111-30
120-14
121-15
127-14
130-10
130-44

S7-80¢
62-12¢
77-240
111-27¢
120-41¢
127-210
130-64¢0

S7-40
57-83
57-113
62-12¢
65-240
74-32¢
95-18
105-5¢
111-30
115-5¢

SEQ 0178

57-94¢

106-109

129-8¢

S7-40¢0
57-849
S$7-113¢
62-28
T7-190
98 -20¢
111-30¢
120-140
121-15¢
127-15
130-10¢
130-44¢

S7-840
62-22¢
95-129
111-30¢
120-432
127-23¢
130-82¢

57-40¢
57-84¢
57-1132
62-22
66-36
74 -32¢
95-18¢
109-35
111-309
115-5¢



M3$WORD

MSXFER

MEMCRY
OPEN

PNT
PNT. ..

PNTB

PNTF

1181
120-4]
127-3
127159
130-10
130-31
30-34
65-
68-8¢
104-29
109-5448
114-%%
127-3
130-10
130-31
132-3¢
134-5¢
134.2
130-7
120-32
77-20
47-9¢
49-20¢
48-21¢
S7-75
74-40
130-41
49-11¢
$7-715
87-S
49-8¢
49-17¢
49-14¢
30-32
47-23¢
9%-18
117-34
48-8¢0
117-32
95-14
95-12
95-18

118-1¢
120-41¢
127-3¢0
127-20
130-10¢
130-31¢
30-34¢
65-24
12-22
104-29
11C0-11
114-36
127-3¢
130-10
130-31
132-4
134-6
134-2¢
130-19

130-32

74 -40
57-15
57-79
80-15

57-15
57-79
88-5

80-15

130-6

60-21
97-28

78-18
117-35

130-64

60-16
9%-16
120-i2

98-20

30-8

45-10
130-22¢
134-4

120-10
120-43
127-3¢
127-200
130-19
130-32
31-9
65-240
72-22
104 -290
110-11
114-360
127-8
130-10¢
130-31¢
132-4¢
134-60
134-4

117-24
57-19
57-83
81-41

57-19
57-83

81-41

62-23
101-29

78-21

97-16
120-14

111-27
46-7

130-28¢
134-6

120-10¢
120-430
127-4
127-200
130-19¢
130-32¢
51-9
66-36
72-22
105-5
110-11
115-5
127-8
130-10¢
130-31¢
132-5
134-7
134-40

117-28
57-23
57-87
83-23

57-23
57-87

83-23

73-44
101-30

80-21

75-33
101-15
120-16

120-52
131-18

130-82¢
134-8

120-12
120-52
127-40
127-21
130-21
130-44
31-9¢
66-36
72-220
105-5
110-11¢0
115-5
127-8
130-21
130-44
132-5¢
134-7¢
134-6

117-33
S7-27
57-91
86-4

57-27
57-91

86-4

73-49
102-22

80-23

73-39
102-14

133-16

120-12¢
120-52¢
127-8
127-21¢0
130-21¢
130-440
$9.7
66 -36
74-%2
105-5
111-33
115-5
127-8¢
130-21
130-44
134-1
134-8
134-60

57-31
57-95
87-5

57-31
57-95

118-31

79-17
103-25

79-11
103-16
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120-14
121-15
127-80
127-2%
130-21¢
130-64
59-7
66-360
74-32
105-5¢
111-33
115-5¢0
127-14
130-21
130-440
134-10
134-80
134-8

$7-35
37-108
88-5

57-35
57-108

120-46

83-24
104-30

82-13

89-4
104-11

120-14¢
121-150
127-80
127-2%e0
1%0-22
130-640
59.7
67-21
74-32
109-35
111-33
118-1
127-14
130-21¢
130-440
134-2
13%4-9
134-80

57-39
57-112
117-24

57-39
57-112

130-30

89-7
105-2

83-10

120-16
124-4
127-9
128-12
130-22¢
130-82
59-70
67-21
74-32¢
109-35
111-332
118-1
127-14
130-22¢
1%0-82¢
134-20
134-9

57-43
57-116
117-28

S57-43
57-116

130-41

91-4
111-13

120-160
124 -40
127-9¢
128-120
130-27
130-82¢
62-28
67-21
100-3
109-35
113-44
1i8-1¢0
127-140
130-27
132-1
134-3
134 -90

57-47
57-120
117-33

S7-47
57-120

91-7
107-20

87-7

92-13
114-18

120-18
126-12
127-14
129-13
130-27e¢
130-83
62-28
67-210
100-3
109-35¢
113-44
118-1¢
127-20
130-27
132-10
134-3¢
136-3

57-56
57-123
118-31

57-56
57-123

92-31
108-41

88-7

93-16
117-15

120-18¢0
126-12¢0
127-140
129-1%0
130-270

-
$
®
(€]
@

¥EE8eR
5 2e=el

~

v

wu‘n-”;wu—nr-
FERES

w &R A

o

94-17
112-19

94-13

93-22
117-22

120-3%2
126 -14
i27-14e
130-7

130-28

62-280

68-3
100-30
109-54
113-440
127-%
127-20
130-27¢
132-20
134-4¢

57-65
57-1%
130-6

57-65
57-136

94 -25
114-24

94 -22

93-40

SEQ C179

120-32¢@
126 -140
127-15
130-7¢

13C-28¢0

65 -24
68-8
104-29
109-54
114 36
27-3

127-200
120-280

132-3
134-5

57-69

S57-140

130-30
57-69

57-140

95-19
117-29

117-27

95-6



