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1.0 GENERAL INFORMATION
1.1 PROGRAM ABSTRACT

This disgnostic program is provided for testing the UDASOA or KDAS0-Q
Disk Controller end the associsted disk drives. There asre three tests
within this diegnostic:

Test 1 - Bus Addressing Test (BAT). Runs the UDAS0A or KDAS0-Q ROM resident

disgnostics, then further tests the bus eddress interface and
controller memory.

Test 2 - Disk Resident Disgnostic Test. Executes the disgnostics in
esch disk drive,

Test 3 - Disk Function Test. Functionally tests each disk drive to
ensure the drive can seek, resd, write and format.

This program is desi to hendle all future disk drives that oere
attached to the UDASOA or KDASO-Q without modifying or rerelessing the
progrem. This is possible because the disk drives sre prograsmed to
teli this diegnostic asbout all their cherscteristics that make them
di fferent from other drives, such as number of cylinders, sectors per
cylinder, etc.

The following POP-11 diegnostic programs sre elso provided for the
UDASOAR or KDAS0-Q disk subsystem:

CZUDIAD - UDASOA/KDAS0-Q Disk Drive Exerciser.
CZUDKAO - UDASOA/KDASO-Q Disk Drive Formatter.

This disgnostic has beer. written for use with the Disgnostic Runtime
Services Softwsre (Supervisor). These services provide the interface
to the operator and to the softwsre environment. For & complete
description of the Runtime Services, refer to the XXDP+ User's Menual.
There is 8 brief description of the Runtime Services in section 2 of
this document,

This disgnostic cen isolate many controller faults to either the
processor module or the SDI module of the controller. UWhenever o
controller feult is detected end the feult cen be isoleted to one of
the two controller modules., that module should be repleced.

SEQ 0007
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1.2 SYSTEM REQUIREMENTS

This progrem was designed using the PDP-11 Diagnostic Runtime Services
revision C. Run time environments are determined by the Runtime
Services and may chenge as new versions of the Services sre developed.
This program requires the following:

POP-11 Unibus processor
28K words of memory (minimum)
Console terminal
XXDP+ load media containigg this program
One or more UDASOA or KDASO-

must be at the latest hardware ond microcode revision level.
Line clock - either Type L or P

The line clock is used for all timed loops in the program. If a clock
exists on the system it should be ensbled so it can interrupt the
processor. The diagnostic will run on a system with no clock or with
the clock dissbled, but will heng whenever an event for which the
program is waiting does not happen (i.e., & time-out error messoge
will not result).

The XXDP+ system device does not need to remain on-line during the
execution of this diagnostic.

Q subsystems. The subsystem controller

SEQ 0008
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2.0 OPERATING INSTRUCTIONS

This section contains a brief description of the Runtime Services.
For deto:led information, refer to the XXDP+s User’'s Menual (CHQUS).

2.1 COMMANDS

There are eleven legel commands for the Disgnostic Runtime Services

(Supervisor),

This section lists the commends end gives a very brief

description of them. The XXDP+ User's Manusl has more details.

PROCEED
EXIT
ADD

DROP
PRINT
DISPLAY
FLAGS
ZFLAGS

EFFECT

Start the disgnostic from an initial stete
Stert the diagnostic without initiolizin’
Continue at test that was interrupted (efter tC)
Continue from an error halt

Return to XXDPe¢ Monitor (XXDP+ OPERATION ONLY!)
Activate @ unit for testing (all units ere
considered to be active at start time
Deactivate a unit

Print statistical information (see section 4.0)
Type @ list of all device informetion

T{pe the state of all flegs (see section 2.3)
Clesr all flags (see section 2.3)

A command can be recognized by the first three characters. So you
may, for example, type “STA” insteed of “START".

SEQ 0009
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SEQ 0010

2.2 SWITCHES

There are several switches which are used to modify supervisor
operation. These switches are sppended to the legal commands. All of
the legal switches are tsbulated below with a brief description of
each, In the descriptions below, 8 decimal number is designated by

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

the list. List is a string of test
numbers, for example - /TESTS:1:5:7-10.
This list will cause tests 1,5,7,8,9,10 to
be run. All other tests will not be run.
/PASS :000DD Execute DOODD pesses (DDODD = 1 to 64000)

/FLAGS:FLGS Set specified flags. Flags are described
in section 2.3.

/E0P : DDDDD Report end of pess ac;aaga after every
0DDDD passes onll. ( = 1 to 64000)

/UNITS:LIST TEST/ADD/DROP only those units specified

in the list. List exemple - /UNITS:0:5:10-12
use units 0,5,10,11.12 (unit numbers = 0-63).

Example of switch usage:
START/TESTS:1-S/PASS:1000/E0P:100

The effect of this commend will be: 1) tests 1 through 5 wiil be
executed, 2) eall units will tested 1000 times and 3) the end of pass
messages will be printed after esch 100 passes only. A switch can be
rec ized by the first three characters, You may, for example, type
*/TES:1-5” instead of “/TESTS:1-5".

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

command .
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
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SEQ 0011

2.3 FLAGS

Flegs are used to set up certain operational perameters such as
looping on error. All flags are clesred at startup and remsin clesred
until explicitly set usingnthc flegs switch. Flegs ere slso cleesred
after 8 START or RESTART commend unless set uo;n? the fleag switch.
The ZFLAGS command may also be used to clear all flags. With the
exception of the START, the RESTART and ZFLAGS commends. no commends
affect the state of the flags: they remain set or cleared eas
specified by the last flag switch.

FLAG EFFECT

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

LOE Loop on error

IER» Inhibit all error reports

IBE= Inhibit all error reports except

first level (first level containg
error type, number, PC, test and unit)

IXEs Inhibit extanded error reports (those
called by PRINTX macro's)

PRI Direct messeges to line printer

PNT Print test number as test executes

BOE "BELL” on error

UAM Unattended mode (no manual intervention)

ISR Inhibit stetisticel reports

IDU Inhibit program dropping of units

LOT Loop on test

sError mescages asre described in section 3.1

See the XXDP+ User's Manual for more detesils on flags. You may
specify more than one flag with the FLAG switch. For exsmple, to
cause the progream to loop on error, inhibit error reports snd type a
“BELL"” on error, you may use the following string:

/FLAGS:LOE: IER:BOE
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2.4 HARDWARE QUESTIONS

When a diagnostic is STARTed, the Runtime Services will prompt the
user for hardware information by typing “CHANGE HW (L) ?” . When you
answer this question with a "Y", the Runtime Services will ask for the
number of units (in decimal). You will then be asked the following
questions for each unit. When you enswer 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 Manusl). f you
have never run the SETUP utility on this program file, the default
values listed below (just before the question mark) will be used.

CSR ADDRESS OF CONTROLLER (0) 172150 ?

Answer with the CSR address of one controller as addressed by the
processor with memory men t turned off (i.e., an even 16-bit
address in the range of 16 to 177774).

VECTOR (0) 154 ?

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

BR LEVEL (D) 5 ?

Answer with the interrupt priority used by the controller,
Levels 4 to 7 are accepted. If the controller is a UDASOA, this
level must match the level “hard wired” in the controller by the
priority plug. If the controller is a KDAS0-Q, the snswer to
this question is ignored and level 4 is used because sall Q-bus
devices interrupt st level 4,

ORIVE # (D) O ?

Answer with the drive number of the drive you wish to test. This
is the number which sppears on the "unit plug” on the front of

the disk drive. A maximum of four disk drives may be

{esteg on one controller ot a time (controller configuration
imit).

StQ 0012
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2.5 SOFTWARE QUESTIONS

After you have snswered the hardware questions or after s RESTART or
CONTINUE command, the Runtime Services will ask for software
parameters. You will be prompted by “CHANGE SW (L) ?" If you wish to
change any parameters, snswer by typing "Y". The software questions
and the default values are described in the next paragraphs.

ENTER MANUAL INTERVENTION MODE IN TEST 2 (L) N ?

Test 2 has & manual intervention mode which allows additionsl
parameters to be input to alter the normal testing of a disk
drive. This question should normally be answered “N” when this
diagnostic is first run. Then, depending on the errors detected,
it may be desirable to chenge this snswer to "Y" and alter the
testing to further isolate the problem. If this question is
answered “Y", and the UAM (unattended mode operation) flag is
set, test 2 will print a warning sessage that the mode cannot be
entered and will proceed as if answered “N”. See the description
of the individual tests in section S for more information.

SEQ 0013
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2.6 EXTENDED P-TABLE OIALOGUE

When you snswer the hardware questions, you ere building entries in @
teble thet describes the devices under test. The simplest wey to
build this table is to answer 8ll questions for easch unit to be
teated. If you ere testing multiple drives on the same controller,
this becomes tedious since most of the snswers sre repetitious.

To illustrate & more efficient method, suppose you are testing s
UDASOA with 4 disk drives attached to it. These units sre numbered 0
through 3. There is one hardwere persmeter that cen vnr; cnong units,
the drive number. This drive nusber may be O through 252. Below is o
simple way to build s teble for one UDASOA with four units.

@ UNITS (D) 2 4<CR>

UNIT 1}

CSR ADDRESS (0) 172150 ? <«CR>
VECTOR (0) 154 ? <CR»

BR LEVEL (D) S ? <«CR>

ORIVE # (D) 0 2?2 <«CR>»

UNIT 2

CSR ADDRESS (0) 172150 2 <«CR>
VECTOR (0) 154 ? <«CR>
BR LEVEL (D) S 2?2 <«CR>
DRIVE @ (D) 0 2 1<CR>

UNIT 3

CSR ADDRESS (0) 172150 ? <CR>
VECTOR (0) 154 2 <(R>

BR LEVEL (D) S ? «<(CR>

DRIVE ¢ (D) 1 2 2<«CR>

UNIT 4

CSR ADDRESS (0) 172150 2 <CR»>
VECTOR (0) 154 2 <«(R>

BR LEVEL (D) S 2 <«CR>

DRIVE @ (D) 2 7 3<«CR>

As you cen see from the sbove exsmple., the hardware perameters do not
very significently from unit to unit, The procedure shown is not very
efficient. Also, notice that the defeult value for the drive number
changes when 8 non-defsult response is given.

The Runtime Services cen take multiple unit epecificetions however.
Let's build the same table using the multiple specificetion feature.

Example 1:
0 UNITS (D) ? 4«CR>
UNIT }

SEQ 0014
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CSR ADDRESS (0) 172150 ? <CR»
VECTOR (0) 1S54 ? <CR>

BR LEVEL (D) S 7?2 <«CR>

ORIVE @ (D) O 2 O-3<CR»

Example 2:
@ UNITS (D) 2 4&<«CR>

UNIT 1

CSR ADDRESS (0) 172150 2 <(CR>
VECTOR (0) 154 ? <CR>

BR LEVEL (D) S 72 <«CR>

ORIVE @ (D) 0 ? 0,1,2,.3<CR>

As you can see in the above dislogue. the supervisor will build es
meny entries 88 it cen with the information given in any one pess
through the questions. In each «xample, four entries are built since
four drive numbers were specified. The supervisor sssumes that the
CSR address is 172150, the vector is 154, end the BR level is S5 for
esch entry since they were specified only once. In the first example,
the “-" construct tchs the supervisor to increment the dete from the
first rnumber to the second. In this case., drive numbers 9, 1, 2, and
3 were specified.

S€EQ 0015
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2.7 QUICK START-UP PROCEDURE

To start-up this progrem:
1. Boot XXDP.
2. Enter the dste.

3. On certasin systems you will be asked if the system has & Unibus.
I1f this question is asked, answer it either "Y" or “N”,

Type "R ZUDHAO*

Type “START"

Answer the “CHANGE HMU{" question with "Y”

Answer all the hardwere questions

Answer the "CHANGE SW” question with “N”

When you follow this procedure you will be using only the defaults for

flags ond software perameters. These defsults are described in
sections 2.3 and 2.5,

e N O Vs

Semple of terminal dislogue to test two disks on one UDASOA or
KOASO-Q:

DR>STA/FLA:PNT/PAS:1

CHANGE M (L) 7 Y

@ UNITS (D) ? 2

UNIT O

CSR ADORESS OF CONTROLLER (0) 172150 ?

VECTOR (0) 154 ?

BR LEVEL (D) S5 ?

ORIVE ¢ (D) 0? 0,1

CHANGE SW (L) ? Y

ENTER MANUAL INTERVENTION MODE IN TEST 2 (L) N ?

TST: 001
TESTING INTERRUPT ABILITY OF CONTROLLER AT ADR 172150 VEC 154...COMPLETED

1ST: 002
787: 003

DR>

SEQ 0016
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SEQ 0017

3.0 ERROR INFORMATION
3.1 TYPES OF ERROR MESSAGES

There are three levels of error messages thet na{ be issued by @
diegnostic: general, besic and extended. General error messages are
always printed unless the “IER” flag is set (section 2.3). The
general error messege is of the form:

dieg severity errnum ON UNIT unit TST tst SUB sub PC: hostpc
error messsge

where:
diag = disgnostic neme
severity = error type (SYS FTL ERR, DEV FTL ERR, HRD ERR or SFT ERR)
errnum = error number
unit = Arbitrary number sssigned by the supervisor to each P-table
tst = test where error occurred
sud * subtst where error occurred
hostpc = address of error messege call in the host progres

System fatal errors (SYS FTL ERR) ere used to report errors that esre
fatel to the entire disgnostic progrem. The diagnostic stops and the
supervisor prompt is printed.

Device fatal errors (DVC FIL ERR) are used to report errors that are
fatal to the device (mey be either a UDASOA or KDASO-Q or disk drive).
Testing stops on that device for the remsinder of the current test.

Herd ¢rrors (HRD ERR) reports most of the errors detected. Testing
will normally continue after the printing of the error.

Soft errors (SFT FRR) are not used by this disgnostic program.

Besic error messsges are Mes. that contein some additional
information about the error. hese oare aslways printed unless the
“IFR" or “IBE” flegs oare set (section 2.3). These messages are
printed sfter the sssociasted general messsge.

Extended error messages contain supplementary error information such
as register contents or /bed date. These sre always printed
unless the “IER”, *IBE“ or “IYE“ flegs are set (section 2.3). These
messoges are printed after the sssocisted general error message snd
any associated basic error messages.

The genersl end besic error messages from this disgnostic eare always
one line eoch, The basic messege de. ines wha: progrem detected the
error, the drive being tested and the time of the arror.
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The PDP-11 progrem that is losded into memory when you gQive the “R
ZUD-*0" command to the XXDP+ monitor contains two parts, the host
leve. code end three programs which are losded into the UDASOA or
KDAS0-@ for execution, These three progrems are called “disgnostic
machi~ve” or DM programs. The “diagnostic machine” is the facilit in
the controller which executes o PDP-11 like pogrem. The Ilrg.
majority of the testing is done by these three “"disgnostic machine”
programe. Once the host level program has losded and sterted the
“diagnostic machine” program, sll it does is respond to requests from
thet progrems. These regquests include such thi as telling the
“disgnostic machine” whicn disks on that UDASOR or KDAS0-Q ere to be
tested and printing error messages.

The basic messege (the second line of every error message) will be one
of the following:

HOST PROGRAM CONTROLLER AT csr RUNTIME hh:mm:ss
The host progrem (PDP-11) detected the error. CONTROLLER AT cer

identifies the address of the UDASOA or KDASO-Q being tested. It may be
omitted if the error is not specific to one controller.

BUS ADDRESSING DM PC: dmpc CONTROLLER AT cer RUNTIME hh:mm:ss
The “dicgnostic machine” program losded in test 1 detected the
error. DM PC: dmpc identifies the address in the "diegnostic
machine” progrem where the error message is reported.
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hh:wm:ss
The “diagnostic maechine” progream losded in test 2 detected the
error. DM PC: dmpc identifies the address in the “diagnostic
machine” progrem where the error messsge is reported. DRIVE plug
identifies tre drive number.
DISK FUNCTIONAL OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hh:mm:ss

The "disgnostic machine” progrem loaded in test 3 detected the
error.

Semple error mwssege:
CZUDH DVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 003 PC: 021062 - general message

HOST PROGRAM CONTROLLER AT 172150 RUNTIME 0:00:12 - basic message
CONTROLLER ReSIDENT DIAGNOSTICS DETECTED FAILURE \
SA REGISTER CONTAINS 104041 }- extended

REPLACE CONTROLLER PROCESSOR MODULE / message

SEQ 0018
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Some informational wessaces are slso printed by this program. They
are ususlly one or two lines in length. They are printed ss extended
messages and sre printed unless the "IER“, "IBE” or "IXE" flags ere
set. These messeges are for informstionsl purpnses only snd their
contents are self explanitory.

3.2 SPECIFIC ERROR MESSAGES

Following is a list of the error messages that may be printed by the
diagnostic program, In the list, some of the numbers that may very
with execution or program version are shown 88 lower case words.
These include progrem counters and runtime. Other numbers, such as
unit nurber, drive number, UDASOA or KDASO-Q eddress and date in
registers sre filled with semple nusbers. Additional informetion
about the error may follow the error message.

3.2.1 HOST PROGRAM ERROR MESSAGES (00001 To 00999) -

3,2.1.1 00001 - CONTROLLER HAS MORE THAN ONE VECTOR OR BR LEVEL -

CZUDH SYS FTL ERR 00001 ON UNIT 00 TST tst SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

INVALID ANSWCRS GYVEN TO THE HARDMARE QUESTIONS

CONTROLLER HAS MORE THAN ONE VECTOR OR BR LEVEL

When the herdware questions were answered, two units were selected
with the same CSR sddress but with 8 different vector or BR level. A
single UDASOA or KDASO-Q can have only one vector or8R level. The
progrea is sborted end returns to the supervisor prompt so that you
cen chenge the hardware questions.

3.2.1.2 00002 - TWO UNITS SELECT SAME DRIVE -

CZUDH SYS FTL ERR 00002 ON UNIT 00 TST tst SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

INVALID ANSWERS GIVEN TO THE HARDWFARE QUESTIONS

TWO UNITS SELECT THE SAME DRIVE

The Ferdware questions for two units were exactly the same, The
progrem is sborted and returns to the Runtime Services prompt so that
you can chenge the hardware questions.

SEQ 0019
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SEQ 0020

3.2.1.3 00003 MORE THAN 4 DRIVES SELECTED ON THIS CONTROLLER -

CZUDH SYS FTL ERR 00003 ON UNIT 00 TST tst SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

INVALID ANSWERS GIVEN TO THE HARDWARE QUES. IONS

MORE THAN 4 DRIVES SELECTED ON THIS CONTROLLER

Up to four physicsl disk drives can be atteched to s UDASOA or KDASO-Q
at one time. The program is sborted snd returns to the supervisor
prompt 80 that you can change the hardware questions.

3.2.1.4 00004 NOT ENOUGH MEMORY TO TEST THE UNITS SELECTED -

CZUDH SYS FTL ERR OLOO4 ON UNIT 00 TST tet SUB sub PC: hostpc
HOST PROGRAM RUNTIME hh:mm:ss

NOT ENOUGH MEMORY TO TEST THE UNITS SELECTEOD

RESTART PROGRAM AND TEST FEWER UNITS AT A TIME

This program does not limit the number of units that can be tested by
specifying @ maximum number. UWhst limits the number is the amount of
memory used to store dete on esch unit. You have exceeded the number
gf units.:hat are testable st one time. Start progrem over and select
ewer units.

3.2.1.5 00006 - TABLE CONSISTANCY ERROR -

CZUDH SYS FTL ERR 00006 ON UNIT 00 TST tst SUB sub PC: hostpc
HOST PROGRAM RUNTIME Hh:mm:ss
TABLE CONSISTANCY ERROR. PLEASE RE-LOAD PROGRAM

When the host progrem is started, controller tsbles are set according
to the P-tebles. Error 00006 will occur if the tables were corrupted
after resterting the diag- nostic. Load end stert your progrem again.

3.2.1.6 00008 TWO CONTROLLERS USE THE SAME VECTOR -

CZUDH SYS FTL ERR 00008 ON UNIT 00 TST tet SUB su™ PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:em:_s

INVALID ANSWERS GIVEN TO THE HARDWARF. QUESTIONS

TWO CONTROLLERS USE THE SAME VECTOR

The hardwere questions for two units epecified different controller
CSR eddresses but identical vector sddresses. The program is aborted
and returns to the supervisor prompt so that you can change the
hardware questions.
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3.2.1.7 00014 - CONTROLLER IS5 NOT SUPPORTED BY DIAGNOSTIC PROGRAM -

CZUOH DVC FTL ERR 00014 ON UNIT 00 TST tet SUB sub PC: hostpc

HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

CONTROLLER IS NOT SUPPORTED BY THIS DIAGNOSTIC PROGRAM,

THIS PROGRAM REQUIRES A UDASOA (MODEL 6, MICROCODE VERSION AT LEAST 3),
OR A KDASO-Q (MOOEL 13, MICROCODE VERSION AT LEAST 0)

CONTROLLER REPORTED MODEL CODE xx AND MICROCODE VERSION xx

This diagnostic progrem will only test UDASOA (modules M7485-6) or
KDAS0-Q@ (modules M7164-5) controllers. UDASO (modules M7161-2)
controllers will not be tested by this disgnostic controller and
should be repleced. If the program detects that the cortroller being
tested is not a UDASOAR nr a KDASO-Q, it will not be tested. If the
microcode version of the controller is not st the current revision
level., the test will proceed, but accurste results asre not guarenteed.

3.2.1.8 00021 - FATAL ERROR REPORTED BY CONTROLLER -

CZUDH DVC FTL ERR 00021 ON UNIT 00 TST tst SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

FATAL ERROR REPORTED B CONTROLLEX

SA REGISTER CONTAINS 105154

REPLACE CONTROLLER SDI MODULE

The controller resident disgnostic detected a failure. The error is
displayed in the SA register. Here are the possible error velues and
their meaning:

104000 - Fetal sequencer error

104040 - D PROC ALU test error

104041 - D PROC ROM parity test error / Timeout test error

105102 - D PROC no boerd 2 error / D PROC control reg test error /
D PROC RAM perity error

105105 - D PROC RAM buffer error

105152 - D PROC SOI error

105153 - D PROC write mode, wrap SERDES 16 error

105154 - D PROC read mode, SERDES 16, 10 RSGEN snd ECC error

106040 - U PROC ALU error / DFAIL test error / Unexpected trap

106041 - U PROC control reg test error

106042 - U PROC perity error set erroneously / CROM parity error

106047 - U PROC Constant ROM error with D proc running SDI test

106055 - Unexpected trsp - sbnormal termination of diagnostics

106071 - U PROC ROM error

106072 - U PROC ROM parity test error

106200 - STEP 1 date error (MSB wasn’'t set)

107103 - U PROC RAM parity error

107107 - U PROC RAM buffer error

107115 - Boerd #2 test count was wrong

112300 - STEP 2 INIT error

SEQ 002!
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122240 - DMA test error
122300 - STEP 3 INIT error
142300 - STEP 4 INIT error

Replace either the processor module or the SDI interface module ss
specified in the error message.
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3.2.1.9 00022 - STEP BIT DID NOT SET IN SA REGISYER DURING
INITIALIZATION -

CZUDH DVC FTL ERR 00022 ON UNIT 00 TST tst SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

STEP BIT DID NOT SET IN SA REGISTER DURING INITIALIZATION

STEP BIT EXPECTEC 004000

SA REGISTER CONTAINS 000000

REPLACE CONTROLLER PROCESSOR MODULE

The controller did not respond as expected duri the initialization
sequence which communicates usi data in the SA register. A normal
response from the controller contains either a STEP bit or en ERROR
bit defined as follows:

Bit 15 (100000) Error bit
Bit 14 (040000) Step 4 bit
8it 13 (020000) Step 3 bit
Bit 12 (010000) Step 2 bit
Bit 11 (004000) Step 1 bit

The expected step bit nor the error bit set within the expected time.

3.2.1.10 gggggv- CONTROLLER DID NOT CLEAR RING STRUCTURE 1IN HOST

CZUDH DVC FTL ERR 00023 ON UNIT 00 TST tst SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME bh:mm:ss
CONTROLLER DID NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING INITIALIZATION
6 WORDS WERE TO BE CLEARED STARTING AT ADDRESS 040644
THE FOLLOMING WORDS NGT CLEARED:
ADDRESS CONTENTS
040644 000010
040650 000010
040652 000010
REPLACE CONTROLLER PROCESSOR MODALE

The controller is to clear the ring structure (& communications area
used by the controller to talk to the host) in host memory before Step
4 of initislization. If the controller disgnostics did not clear
memory end did nmot fl an error, then error message 00023 is
displeyed. The contents of esch word in memory is set to 177777
before the test. Feilure of the controller to clear each word
indicates 8 fault in the address interface to the bus.

SEQ 0023
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3.2.1.11 00024 - SA REGISTER DID NOT GO TO ZERO AFTER STEP 3 -

CZUDH DVC FTL ERR 00024 ON UNIT 00 TST tst SUB sub PC: hostpc

HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

SA REGISTER DID NOT GO TO ZERQO AFTER STEP 3 WRITZ OF INITIALIZATION
PURGE /POLE DIAGNQOSTICS WERE REQUESTED

SR REGISTER CONTENTS 004400

For better testing, the host cen test the PURGE and POLE mechenism of
the controller. To do so the host sets bitl5 of the step 3 dete end
sends the wats to the controller. Tne controller must go to zero and
wait for the pu and pole. If the controller never goes to zero,
then error message 24 is displayed. The controller may have a2 bad
processor module or the bus maybe broken.

3.2.1.12 00025 - INCORRECT DATA RETURNED IN SA REGISTER -

CZUDH DVC FTL ERR 00025 ON UNIT 00 TST tst SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss
INCORRECT DATA RETURNED IN SA REGISTER OURING INITIALIZATION
SA EXPECTED 004400

SA REGISTER CONTAINS 004000

REPLACE CONTROLLER PROCESSOR MODWE

For each step of initislization, specific date is expected to be
displayed in the SA register. If the contents of the SA register does
not match the expected data, then error message 00025 is displayed.
Replace controller processor module.

3.2.1.13 ?gg$6 - DATA COMPARISON ERROR DURING DIAGNOSTIC PORT LOOP

CZUDH DVC FTL ERR 00026 ON UNIT 00 TST tst SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

DATA COMPARISON EPROR DURING OIAGNOSTIC PORT LOOP TEST

DATA SENT TO SA REGISTER 000001

RECEIVED FROM SA REGISTER 000000

REPLACE CONTROLLER PROCESSOR MODULE

The controller cen be put into a mode where the SA register acts ss a
wrap port. While the controller is in this mode, any date being sent
to the SA register will be displayed :n the SA register within a small
period of time. If the deta in the SA register does not match the
data that wes sent to the SA register, then error message 00026 is
displayed. Replece controller processor module.

SEQ 0024
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SEQ 0025

3.2.1.14 00027 - SA REGISTER DID NOT CHANGE AFTER WRITING TO IT -

CZUDH DVC FTL ERR 00027 ON UNIT 00 TST tst SUB eud PC: hoetpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:am:ee

SA REGISTER DID NOT CHANGE AFTER WRITING TO IV

IN PORT LOOP OIAGNOSTIC

SA REGISTER CONTAINS 004400

REPLACE CONTROLLER PROCESSOR MOOWALE

The controller cen be put into a mode where the SA register acts es o
wrap port. While the controller is in this mode, any dets being sent
to the SA register will be displayed in the SA register within s sma’l
period of time. IF, after the host program sends datas to it while 1<
was in diagnostic wrap mode, the controller does not change the
contents of the SA register, error message 00027 is displsyed.
Replace controller processor module.

3.2.1.15 00028 - CONTROLLER DID NOT INTERRUPT THE HOST -

CZUDH DVC FTL ERR 00028 ON UNIT 00 TST 001 SUB 005 PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss
CONTROLLER DID NOT INTERRUPT THE HOST

REPLACE CONTROLLER PROCESSOR MODULE

The host progrem timed out while waiting for an interrupt that had to
occur., The controller was told to use interrupts during the
initialization process. The host program then waited for the
interrupt but it did not occur. Replace the controller processor

module.
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SEQ 0026

3.2.1.16 00029 - CONTROLLER INTERRUPTED AT A DIFFERENT BR LEVEL THAN
EXPECTED -

CZUDH DVC FTL ERR 00029 ON UNIT 00 TST 001 SUB 005 PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss
CONTROLLER INTERRUPTED AT DIFFERENT BR LEVEL THAN EXPECTED
INTERRUPT WAS AT BR LEVEL S5

The controller interrupted at a different BR level than expected. If
the controller under test is & UDASOAR, be sure the priority plug on
the controller end the BR level eopecified during the hardware
questions match. If these asre the same, this error indicates a
problem with the controller processor module. If the controller is e
KDAS0-Q, the BR level will always be 4 and this error will indictate a
problem with the controller processor module.

3.2.1.17 00030 - FATAL ERROR REPORTED BY CONTROLLER -

CZUDH DVC FTL ERR 00030 ON UNIT 00 TST tst SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

FATAL ERROR REPORTED BY CONTROLLER

SA REGISTER CONTAINS 100004

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

004400 - Controller has been inited b! either a bus
init or by writing into the IP register.
100001 - Bus envelope’packet resd error (parity or

timeout)
100002 - Bus envelope/packet write error (perity or
timeout)
100003 - Contrcller ROM and RAM parity error
100004 - Controller RAM parity error
100005 - Controller ROM parity error
100006 - Bus ring resd error
100007 - Bus ring write error
100010 - Bus interrupt master failure
100011 - Host access timeout error
100012 - Host exceeded credit limit
100013 - Controller SDI hardware fatal error
100014 - DM XFC fatal error
100015 - Hardware timeout of instruction loop
100016 - Invelid virtual circuit identifier
100017 - Interrupt write error on dbus
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3.2.1.18 00031 - NO INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES

£ZUDH DVC FTL ERR 00031 ON UNIT 00 TST tst SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:es

NO INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES

ASSUME PROGRAM IS HUNG

All DM progrems are required to communicate with the host progrem; 8o
os to assure the host progrem that the DM program is not hung up or in
an endless loop. If the program has not done so, the host oprogrem
essumes the DM is hung and this message appesrs.

3.2.1.19 00032 - UNKNOWN REQUEST RECEIVED FROM DM PROGRAM -

CZUDH DVC FTL ERR 00032 ON UNIT 00 TST tet SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:em:se
MESSAGE BUFFER RECEIVED FROM OM 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 program and the host progrem 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 s
not @ known request nusber. The problem mey be the bus or either one
of the controller modules or s corrupted DM progrem. Word 1 contains
the DM request nusber, and nord 2 typicelly containg the drive number.
The rest of the buffer contains informetion mc-hc to 8 DM reqguest.
The Iw" in the example ohow the order in which words are
gispleyed.

SEQ 0027
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3.2.1.20 00033 - RESFLICT PACKET FROM CONTROLLER DOES NOT CONTAIN
EXPECTcO DATA -

CZUDH DVC FTL ERR 00033 ON UNIT 00 TST tet SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:es
RESPONSE PACKET FROM CONTROLLER DOES NOT CONTAIN EXPECTEC DAT-.

EITHER CONTROLLER RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED CORRECTLY

COMMAND PACKET SENT RESPONSE PACKET RECEIVED
000000 000020 000000 000020
000000 000000 000000 000000
000000 000002 000000 000202
000000 014336 000000 014336
000000 034674 000000 034674
000000 000000 000000 000000
000000 000000 000000 000000
000000 C51232 000000 051232
000000 000000 000000 000000
000000 000000 000000 000000
000000 000000 000000 000000
000000 000000 000000 000000

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

1) The end code was not a8 expected.
2) The status code showed sn error occurred with the lest command.
3) The commend reference nusbers (the first word) did not metch.

If 1 or 3 occurred, there mey have been 8 transmission problem between
the controller and the host progrem. 1f 2 occurred, check the error
code in the MSCP epecification for further information. The peckets
sre displeyed two words per line, low order word and byte to the right
(corresponding to the MSCP long-word entity).

3.2.1.21 00035 - DM PROGRAM ASKED FOR DATA ON UNKNOWN DRIVE -

CZUDH DVC FTL ERR 00035 ON UNIT 00 TST tet SUB eub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:em:ss

DM PROGRAM ASKED FOR DATA ON UNKNOWN DRIVE

MESSAGE BUFFER CONTAINS:

000001 000002 000003 000004 000005 000006 000007

000008 000009 000010 000011 000012 000013 000014

000015 000016 000017 000013 000019 000020 000021

000022 000023 000024 000025 000026 000027 000028

000029 000030 000031 000032 000033 000034 000035

The currently running DM progrem sent a messege to the controller
referencing o drive which doesn’'t have an entry in the host program's
drive cete tables. The message sent to the host program is elso
incluced in the error messege. This error indicates either a soitwere

SEQ 0028
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SEQ 0029

or hardware error., Re-l0ed the diagnostic progrem and run TEST 1 to
disgnose the failure.

3.2.1.22 00036 - NO INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS

CZUDH DVC FTL ERR 00036 UN UNIT 00 TST tet SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

NO INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS

WHILE LOADING DM PROGRAM

After 8 DM program has been sent to the controller, the host program
expects an interrupt within 30 seconds. Tha interrupt is used to
sssure the host progrem that the DM progrem is sens. If no interrupt
occurred, then error message 00036 is displayed and the DM program is
sssumed to be hung.

3.2.1.23 00038 - MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS -

CZUDH DVC FTL SRR 00038 ON UMIT 00 TST tet SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME Mh:mm:es

MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS

giEgKUSBUS SELECTION SWITCHES ON CONTROLLER PROCESSOR MODWLE

OR REPLACE COLTROLLER PROCESSOR MODULE

A non-existant memory error occurred when the host program tried to
access the control{cr IP and SA registers while in subtest 2 of test
1. The controller is st snother CSR sddress (check the bus selection
switches) or the processor module is broken or the bus is broken.

3.2.1.24 00039 - DATA COMPARE ERROR QCURING CONTROLLER MEMORY TEST -

CZUDH DVC FTL ERR 00039 ON UNIT 00 TST 001 SUB 008 PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:es

DATA COMPARE ERROR DURING CONTROLLER MEMORY TEST

CONTROLLER MEMOQY ADORESS »xxxxx

DATA MRITTEN xxxxxx DATA READ xxxxxx

Subtest 8 of the Bus Addressing Test performe s controller memory test
by writing known dete petterns to the controller memory and then
resding the dete back. If the deta read is not the same as the date
written this error will occur. This ususlly indicatew » bad memory
locstion in the controller or a controller memory addressing problem.
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3.2.2 TEST 1 ERROR MESSAGES (010C0 TO 01999) -

3.2.2.1 1000 - DIAGNOSTIC INTERNAL ERROR DETECTED -

CZUDH DVC FTL ERR Q1000 ON UNIT unit TST 001 SUB 000 PC: hostpc

BUS ADDRESSING DM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME “h:em:ss
DIAGNOSTIC INTERNAL ERROR DETECTED

PARAMETERS PASSED TO DIAGNOSTIC FROM HOST ART INCORRECT

EITHER AT LEAST ONE WORD IS NOT WRITEABLE OR READABLE OR
THE HOST WRITEABLE OR READABLE AREA DOES NOT BEGIN OR END
ON A WORD BOUNDARY

WRITEABLE AREA:

START write_start (HEX)

END write_end (HEX)
READABLE AREA:

START read_stert (MHEX)

END read_end (HEX)

write_stert:
Starting address of the writesble erea in hex.

write_end:
Ending sddress of the writasble ares in hex.

resd_start:
Starting sddress of the resdsbl: eres in hex.

read_end:
Ending address of the resdeble eres in hex.

Before sterting the test, BAT checks the parameters passed to it from
the host to make sure thet sll the persweters are valid. If a problem
is found with s parameter (0dd sddress, no readeble or writesble sres)
the sbove error is printed.

This usually indicetes 8 host processor or host memory with major
problems. un the processor snd mewory diagnostics before continuing.

NOTE: BAT requires AT LEAST one word of writesble end one word of
readuble memory. To specify one word, the starting and ending
addresses would be the same.

3.2.2.2 1001 - NON-EXISTENT MEMORY ERROR DURING ONE-WORD READ -

CZuDH DVC FTL ERR 01001 ON UNIT unit TST 001 SUB 000 PC: hostpc
BUS ADORESSING OM PC:dmpc CONTROLLER AT caddr DRIVE pl RUNTIME hh:mm:ss
NON-EXISTENT MEMORY ERROR DLRIM;OC?'AE—UORD READ FRSEHXHOST MORY

L

SEQ 0030
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ADDRESS octal _address hex_eaddress

octal_sddress, hex_sddress:
The 32 bit octal end hex address. respectively, of the locetion
cf the non-existent memory.

Duriny the reading of the address that contein their own addresses
(the <ooperating host portion of the test), BAT got a NXM error. NXMs
are epected in the readable arve, but not in the writeable ares.
Wwn o NXM is detected during the resding of the addresses, the esbove
error is printed.

This usually indicates the controller has & high sddress'ng line that
is stuck et one. A less likely possibility is that the host processor
or host memory have major prcblems. Run the processor end memory
diagnostics before continuing.

3.2.2.3 1002 - PARITY ERROR DURING ONE-WORD READ -

CZuDH DVC FTL ERR 01002 ON UNIT unit TST 001 SUB 000 PC: hostpc
BUS ADDRESSING OM PC:dmpc CONTROLLER AT ceddr ODRIVE plug RUNTIME hh:mm:ss
PARITY ERROR DURING ONE-WORD READ FROM HOST MEMORY
OCTAL HEX
ADDRESS octal _eddress hex_sddress

octel _eddress, hex_sddress:
The 32 bit octal and Hex sddress, respectively., of the location
of the perity error,

If o perity error is detected during the reading of e address
conteining its own address (the cooperating hoest portion of the test)
OR the unique addressing test, the above error error is printed.

This cen be csused by bad 8 bed tranemitter on the host memory, a bad
receiver on the controller, stuck-at-one-or-zero dets lines in the
controller or 8 bed beckplane. Run the processor and memory
disgnostics before continuing.

3.2.2.4 1003 - UNKNOWN ERROR CODE RETURNED FROM CONTROLLER DURING
ONE -WORD READ -

CZUDH DVC FTL ERR 01003 ON UNIT unit TST 001 SUB 00C PC: hostpc
BUS ADORESSING DM PC:dmpc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:ss
DIAGNOSTIC INTERNAL ERROR DETECTED
UNKNOWN ERROR CODE RETURNED FROM CONTROLLER DURING ONE -WORD READ
FROM HOST MEMORY
ERROR CODE RETURNED FROM CONTROLLER: code (DECIMAL)
OCTAL HE X
ADORESS octal _address hex_address

L A g ——_— ————— . —— -—

SEQ 0031
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SEQ 0032

code:
The error code returned :n DM R1 that BAT does not recognize.

octal_sddress, hex_asddress:
Tne 32 bit octal end hex sddress, respectively, of the location
which ceused the unknown error

After every one-word read, BAT checks the contents of DM R1. The only
errors that ere possible are NXM and parity. If BAT sees any other
error code in ™M R1, the above error is printed.

This is ususlly caused by running old disgnostics on » new and
improved controller. Another possibility is that the controller has
ma jor problems. Except for a very pathologicel problem, this is
unfikcly. since with major problems the diagnostic wouldn't run

properly.

3.2.2.5 1004 - NON-EXISTENT MEMORY ERROR DURING OME-WORD WRITE -

CZUDH DVC FTL ERR 01004 ON UNIT unit TST 001 SUB 000 PC: hostpc

BUS ADDRESSING DM PC:dmpc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:ss
MON-EXISTENT MEMORY ERROR DURINgc?:E-HORD WRITE TSE:OST MEMORY

ADDRESS octal _address hex_address

octal _sddress. hex_sddress:
The 32 bit octel and hex address, rcspectively, of the location
of the non-existent memory.

If, when writing during the unique addressing test, & NXM is detected
within the writesble srea, the sbove error is printed.

This ususlly indicetes the controller hes s high addressing line that
is stuck st one. A less likely possibility is that the host processor
or host memory have mejor problems. Run the processor and memory
disgnostics before continuing.

3.2.2.6 1005 - UNKNOWN ERROR CODE RETURNED FROM CONTROLLER DURING
ONE -WORD WRITE -

CZUDH DVC FTL ERR 01005 ON UNIT unit TST 001 SUB 000 PC: hostpc
BUS ADDRESSING DM PC:dmpc CONTROLLER AT ceddr DORIVE plug RUNTIME hh:mm:ss
DIAGNOSTIC INTERWAL ERRGR DETECTED
UNKNOWN ERROR CODE RETURNED FROM CONTROLLER DURING CNE-WORD WRITE
TC HOSY MEMORY
ERROR COUE RETURNED FROM CONTROLLER: code (DECIMAL)
OCTAL HE X
ADDRESS octal _saddress hex_address
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code:
The error code returned in DM R1 that BAT does not recognize.

octel_sddress. hex_sddress:
The 32 bit octal and hex address, respectively, of the location
which caused the unknown grror

After every one-word write, BAT checks the contents of DM Rl. The
only error possible is a NXM. If BAT sees a error code other then a8
NXM in DM R1, the sbove error is printed.

This is usually caused by running old disgnostics on & new and
improved controller. Another possibility is that the controller hes
ma jor problems. Except for a very pathological problem, this is
un ikc}y. since with major problems the disgnostic wouldn't run
properly.

3.2.2.7 1006 - HOST MEMORY ADDRESSING ERROR. TWO ADDRESSES ACCESS
THE SAME LOCATION -

CZuDH DVC FTL ERR Q1006 ON UNIT unit TST 001 SUB 000 PC: hostpc
BUS ADDRESSING DM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss
HOST MEMORY ADDRESSING ERROR. TWO ADDRESSES ACCESS THE SAME LOCATION

OCTAL HEX
KNOWN GOOD ADORESS octal _good hex_good
TEST ADORESS octel_test hex_test
ADDRESS BIT IN ERROR octal_xor hex_xor

octal _good, hex_good:
“he 32 Hit octel and hex sddress, respectively, of the loceation
which is 'base’ of the test.

octal_Lest, hex_test:
The 32 bit octal snd hex eddress, respectively, of the address
that wes under test.

octal_xor, hex_xor:
The 32 bit octsl and hex values, respectively, showing the
sddressing bit thet is stuck-at-one or stuck-at-zero.

1%, during the unique addressing test, the same locetion is found to
respond to two different sddresses, the sbove error is printed.

This indicates that the addressing bit shown on the ‘ADDRESS BIT IN
ERROR' ling is either stuck-at-zero or stuck-st-one.

SEQ 0033
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3.2.2.8 1007 - HOST MEMORY ADDRESSING ERROR. LOCATION READ SHOWLD
CONTAIN -

CZUDH DVC FTL ERP 01007 ON UNIT unit TST 001 SUB 000 PC: hostpc

BUS ADDRESSING DM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:sm:ss
HOST MEMORY ANDRESSING ERROR. LOCATION READ SHOULD CONTAIN

THE LOW 16 BITS OF ITS ADDRESS

OCTAL HEX
ADDRESS octel _sddress hex_sddress
DATA READ octal_dets hex_date
DATA EXPECTED octal _expected hex_expected

octal_esddress, hex_address:
The 32 bit octsl and hex address, respectively, of the location
which has bevn read.

octal _data, hex_date:
The 16 bit octal and hex contents, respectively, of the address

ebove.

octal _expected, hex_expected:
The 16 bit octal end hex values, respectively, which was expected
to be found in the sddress above.

If, while resding the addresses that contasin their own sddvesses, BAT
detects that an address DOES NOT contain the low 16 bits of it’'s own
address, the sbove error is printed.

This usually indicates an addreesi bit that is stuck-at-ore or
stuck -st-zero. Look for error 1 later on in the error repo-ts.
This should give a better indication of the problem. A less likely
possibility is that the host processor or host memory have msjor
problems. Run the processor and memory diagnostics before continuing.

3.2.2.9 1008 - NON-EXISTENT MEMORY ERROR DURING LARGE-BUFFER WRITE -

CZUDH DVC FTL ERR 01008 ON UNIT unit TST 001 SUB 000 PC: hostpc

BUS ADDRESSING OM PC:dmpc CONTROLLER AT caddr DRIVE pl RUNTIME hWh:mm:ss
NON-EXISTENT MEMORY ERROR DURINgc%ngE-BUFFER URILEXTO HOST MEMORY

BUFFER STARTING ADDRESS -ctal_sddress hex_sddress

BUFFER SIZE IN BYTES octal_size hex_size

octsl _address, hex_address:
The 32 bit octal and hex asddress, respectively, of the start of
the large buffer write.

octsl _size, hex_size:
The 16 bit octal end hex size, respectively, of the transfer.

If BAT detects 8 NXM during a large buffer write, the sbove error is

6@ 0034
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SEQ 0035

printed (the entire writesble area should writssble snd addresssble)

This usually indicates the controller has a high addressing line that
is stuck at one. Another possibility is that the controller has some
kind of stress or heat related problem. A less likely possibility is
that the host processor or host memory have major problems. Run the
processor and memory disgnostics before continuing.

3.2.2.10 1009 - UNKNOWN ERROR CODE RETURNED FROM CONTROLLER DURING
LARGE-BUFFER WRITE -

CZUDH DVC FTL ERR 01009 ON UNIT unit TST 001 SUB 000 PC: hostpc

BUS ADDRESSING DM PC:dmpc CONTROLLER AT caddr ODRIVE plug RUNTIME hh:em:ss
DIAGNOSTIC INTERNAL ERROR DETECTED

UNKNOWN ERROR CODE RETURNED FROM CONTROLLER DURING LARGE-BUFFER WRITE

ERROR CODE RETURNED FROM CONTROLLER: code (DECIMAL)

OCTAL HEX
BUFFER STARTING ADDRESS octasl_addrese hex_sddress
BUFFER SIZE IN BYTES octel _size hex_size

code:
The error code returned in DM Rl that BAT does not recognize.

octal _address, hex_address:
The 32 bit octal and hex sddress, respectively, of the stert of
the large buffer write.

octel_size, hex_size:
The 16 bit octal and hex size, respectively, of the transfer.

After every large buffer write, BAT checks the contents of DM R1. The
only error possible is 8 NXM, If BAT sees 8 error code other then a
NXM (or » success) in DM R1, the above error is printed.

This is uvsually ceused by rumwming old disgnostics on & new and
improved co troller. Another posibility is that the controller has
some kind of stress or hest releted problem. A less likely
pocsibilit! is that the controller has major problems. Except for a
very pethological problem, this is unlikely, since with major problems
the diagnostic wouldn’t run properly.

3.2.2.11 1010 - NON-EXISTENT MEMORY ERROR DURING LARGE-BUFFER READ -

CZUDH DVC FTL ERR 01010 ON UNIT unit TST 001 SUB 000 PC: hostpc

BUS ADORESSING DM PC:dmpc CONTROLLER AT ceddr ORIVE pl RUNTIME hh:mm:ss
NON-EXISTENT MEMORY ERROR DURINSC%:EGE-EUFFER REAEE;ROH HOST MEMORY

BUFFER STARTING ADDRESS octal_address hex_address

BUFFER SIZE IN BYTES octal_size hex_size
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octal_eddress. hex_sddress:
The 32 bit ocrsl and hex sddress, respectively, of the stert of
the large buffer reed.

octal_size, hex_size:
The 16 bit octal and hex size, respectively, of the trensfer.

If BAT detects a NXM during a lerge buffer read, the above error is
printed (the entire writesable area should readsble)

This usually indicetes the controller hes a high addressi line that
is stuck at one. Another posibility is that the controller has some
kind of stress or heat relatsd problem. A less likely possibility is
that the Fost processor or host memory have major problems. Run the
processor and memory disgnostics before continuing,

3.2.2.12 1011 - PARITY ERROR DURING LARGE-BUFFER READ -

CZUDH DVC FTL ERR 01011 ON UNIT unit TST 001 SUB 000 PC: hostpc
BUS ADDRESSING OM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME bh:mm:ss
PARITY ERROR DURING LARGE-BUFFER READ FROM MOST MEMORY

OCTAL HEX
BUFFER STARTING ADDRESS octal_sJdress hex_sddress
BUFFER SIZE IN BYTES octel_size hex_size

octal_sddress, hex_address:
The 32 bit octal erd hex address, respectively, of the start of
the large buffer reasd.

octal_size, hex_size:
The 16 bit octsl end hex size. respectively, of the transfer.

While doi e large buffer read, BAT detected a parity error in the
detas read from the host.

This cen be ceused by bad 8 bad transmitter on the host memory, a bad
receiver on the controller, stuck-st-one-or-zero dats lines in the
controller or 8 bad backplane. Another posibility is that the
controller has some kind of stress or hest relsted problem. Run the
processor and memory diagnostics before continuing.

3.2.2.13 1012 - UNKNOWN ERROR CODE RETURNED FROM CONTROLLER DURING
LARGE -SUFFER READ -

CZUDH DVC FTL ERR 01012 ON UNIT unit TST 001 SUB 000 PC: hostpc

BUS ADORESSING OM PC:dmpc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:ss
DIAGNOSTIC INTERNAL ERROR DETECTED

UNKNOWN ERROR CODE RETURNED FROM CONTROLLER DURING LARGE-BUFFER READ

FROM HOST HMEMORY

SEQ 0036
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ERROR CODE RETURNED FROM CONTROLLER: code (DECIMAL)
OCTAL HE X
BUFFER STARTING ADDRESS octal_address hex_address
BUFFER SIZE IN BYTES octal_size hex_size

code:
The error code returned in DM R1 that BAT does not recognize.

octal _address, hex_sddress:
The 32 bit octal end hex address, respectively, of the stert of
the large buffer read.

octal_size, hex_size:
The 16 bit actel ond hex size. respectively, of the trensfer.

After every lerge buffer read, BAT checks the contents of DM Rl. The
only errors possible sre a NXM and perity error. If BAT sees & error
code other than @ NXM, parity error (or s success) in DM R1, the above
error is printed.

This is usually ceused by running old disgnostics on 8 new and
improved controller. Another posibility is that the controller has
some kind of stress or hest related problem. A less likely
poosibilit{ is thet the controller has major problems. Except for a
very pathological problem, this is unlikely, since with major problems
the diagnostic wouldn’'t run properly.

3.2.2.14 égkg - DATA COMPARE FAILED AFTER LARGE-BUFFER MWRITE THEN

CZUDH DVC FTL ERR 01013 ON UNIT unit TST 001 SUB 000 PC: hostpc

BUS ADDRESSING DM PC:dmpc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:ss
DATA COMPARE FAILED AFTER LARGE-BUFFER WRITE THEN READ FROM HOST MEMORY
CURRENT DATA PATTERN: pattern

OCTAL HEX
BUFFER STARTING ADDRESS octal_sddress hex_address
BUFFER SIZE IN BYTES octal_size hex_size
ADORESS OF ERROR octal_error hex_error
DATA READ octel _dete hex_data
DATA EXPECTED octesl _expected hex_expected

octal _address, hex_address:
The 32 bit octel end hex address, respectively, of the stert of
the large buffer read.

octel_size, hex_size:
The 16 bit octal and hex siza, respectively, of the transfer.

octel_error, hex_error:
The 32 bit octsl end hex sddress, respectively, of where the data
comparison failed.
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octal _dats. hex_dsta: )
The 16 bit octal end hex contents, respectively, of the address

sbove.

octel _expected. hex_expected:
The 16 bit octal end hex values., respectively, which was expected
to be found in the address sbove.

After o lorgo buffer read., BAT checks the deta read against a known
pattern. f eny difference is found between the pattarn read sand the
known pattern, the sbove error is printed.

This usually indicates the controller has @ deta line that is stuck at
one or zero. Another posibility is that the controller has some kind
of stress or hest related memory problem. A less likely possibility
is that the host processor or host memory have major problems. Run
the processor and mewory diagnostics before continuing.

SEQ 0038
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3.2.3 TEST 2 ERROR MESSAGES (02000 T0 02999) -

3.2.3.1 02000 - HOST SPECIFIED UNIT  THAT CAN'T BE FOUND -
CZUDH HRD ERR 02000 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss

HOST SPECIFIED UNIT #0 THAT CAN'T BE FOUND.
TEST2 RESTARTING

When test 2 staris executing out of the DM, it doesn’'t know if it had
been started to execute drive di tics or restarted to down line
losd » disgnostic into the drive. If it had been restarted for the
letter resson, the host must tell Test 2 which drive was to receive
the disgnostic. If the drive specified by the host is not attached to
the controller or could not be located by Test 2, this error message
will be printed.

3.2.3.2 02001 - CANNOT RECEIVE VALID DRIVE STATE FROM DRIVE -
CZuDH HRD ERR 02001 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:

CANNOT RECEIVE VALID DRIVE STATE FROM DRIVE AFTER DRIVE WAS INITED
CHECK IF DRIVE IS POWERED ON.

This error message is presented if valid drive state was not received
from the drive after the drive wes inited. There ere two types of
invelid states: no clocks or 'hard’ errors. If after getting state
and no clocks occur, error 2001 is reported. There may be & bad
transmitter on the drive side or & bad receiver on the controller side
or the SUI cable mey have taken a ‘iit.

71.2.3.3 02002 - DRIVE STATE RECEIVED HAS BAD PARITY -
CZUDHM HRD ERR 02002 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:

DRIVE STATE RECEIVED HAS BAD PARITY AFTER DRIVE WAS INITED

This error message is presented if bad parity was received from the
drive eofter the drive was inited. There may be a bad transmitter on
the drive side or a bad receiver on the controller side or the SDI
cable may have taken @ hit.

1S5S

1SS

SEQ 0039
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SEQ 0240

3.2.3.4 02003 - ORIVE IS NOT ASSERTING RECEIVER READY -

CZuDK MRD ERR 02003 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT DM PC: dmpc CONTROLLER AT cer DRIVE pl RUNTIME hhh:em:ss
DRIVE IS NOT ASSERTING RECEIVER READY IN DRIVE STATE AFTER DRIVE WAS INITED

This error messege is presented if receiver ready wes not received
from the drive efter the Jdrive was inited. There may bu 8 bad
trensmitter on the drive side or a bad receiver on the controller side
or the SDI cable may have taken 8 hit.

3.2.3.5 02004 - TIMEOUT ON SEND OF ECHO COMMAND TO DRIVE -

CZuDH HRD ERR 02004 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT DM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:ss
'I'EEC;OWI;A?: Sg:_l) OF ECHO COMMAND TO DRIVE

This error messege is presented if 8 send of the ECHO command timed
out. This mey be csused by receiver resdy being dessserted. The echo
date is presented in hex,

3.2.3.6 02005 - ERROR DURING RECEIVE OF ECHO RESPONSE FROM DRIVE -

CZUDh HRD ERR 02005 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:ss
ERIE!&D\I.)I:?AG EECEIVE OF ECHO RESPONSE FROM DRIVE

This error messsge s presented if a receive of an ECHO commend wes in
error, The echo data is presented in hex. There may be a bad
trenemitter on the drive side or @ bed receiver on the controller side
or the SDI csble may have teken 8 hit.
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3.2.3.7 02006 - ECHMO COMMAND RESPONDED WITH DIFFERENT DATA -

CZUDH HRD ERR 02006 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer DORIVE plug RUNTIME hhh:mm:ss
ECHO COMMAND RESPONDED MITH DIFFERENT DATA

ECHO DATA SENT OOFE

ECHO DATA RECEIVED OOFF

This error message is presented if the dets returning from en ECHO
command did not match the date it wes suppose to. The date presented
is in hex,

3.2.3.8 02007 - ERROR BIT SET IN GET STATUS RESPONSE AFTER DRIVE
CLEAR COMMAND -

CZUDH HRO ERR 02007 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT OM PC: dmpc CONTROLLER AT cesr DRIVE pl RUNTIME hhh:mm:ss
ERROR BIT SET IN GET STATUS RESPONSE AFTER DRIVE CLEAR ‘E&wm
GET STATUS RESPONST
REAL TIME STATE state
STATUS (FROM R TO L): wordé wordS wordd word3 word? wordl wordl:

This error message is presented when an error bit is set 'n the status
of 8 drive asfter the drive wes clesred of all errors. The dete
displeyed is the responce from a GET STATUS commend. The error bits
in the responce sre in bit position 3, 5 and 6 of word2. For further
cdescription of the GET STATUS responce, refer to the SDI Functionesl
Spec v3.6 end the drive's functional spec.

REAL TIME STATE stete:
The res] time stete is the resl time drive stete AFTER Test 2 detected

the error. THIS VALUE IS DISPLAYED IN HEX. In this example, receiver
resdy and attention sre both seserted.

The bit positions ere defined os follows:

0001 - Receiver resdy (Test 2 able to trensmit to drive)
0002 - Attention (error occurred or online timeout expired)
0040 - Availsble (drive offline and usuable)

1000 - Read/lrite resdy

The complete msaning of these bits is beyond the scope of this text,
pl::go refer to the operetor documentation for the drive you ere
working on.

STATUS (R TO L): wordd wordS wordd word® word? wordl word0:

The status is the response to the SDI GET STATUS commend, These words
sre printed in MEX, <¢<NOTE THAT THE STATUS IS PRINTED OQUT FROM RIGHT
TO LEFT!¢>>, The stetus’ mesning is beyond the scope of this text,
plesse refer to the operator documentation for the drive you are
work ing or.

SEQ 0041
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3.2.3.9 02008 - TIMEQUT ON SEND OF ONLINE COMMAND TO DRIVE -
CZUDH HRD ERR 02008 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RFSIDENT DM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:ss

TIME-OUT ON SEND OF ONLINE COMMAND TO DRIVE

The ONLINE command timod out while it wes sent to the drive. The
drive did not sssert the RECEIVER READY signal over the SDI,

3.2.3.10 02009 - ERROR DURING RECEIVE OF ONLINE RESPONSE FROM ORIVE -
CZUDH HRD ERR 02009 OM UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT DM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:

ERROR DURING RECEIVE OF ONLINE RESPONSE FROM DRIVE
explanation

This error messege is presented if 8 receive of an ONLINE command wes
in error. An explenation of what the error was is slso presenced.
These explanations are:

TIMEOUT ERROR OCCURED DURING RECEIVE XFC

This error is 8 failure of the drive to respond to en SOI level 2
command (see the SDI specification) before the drive-supplied commend
timeout expires.

1ST WORD NOT START FRAME DURING RECEIVE XF(C
The first word received by the controller from the drive waes nrot o
valid message stert "rame.

FRAMING ERROR OCCURED ON SOI LEVEL O READ DURING RECEIVE XxFC

This is caused by one of the following conditions: 1) Illegel frame
code -- the frame is not s wessage start, continue, or end frame. 2)
Illegel sequence of frames -- such as & message stert frame without
ever receiving & message end freme. This cen be ceused by the drive
sending & response before the controller ssserts receiver resdy, or @
random hit on the SOI cable that gerbles » frame or # bed drive
trensmitter or controller receiver.

CHECKSUM ERROR OCCURED ON SDI LEVEL O READ DURING RECEIVE XFC

The checksum sttached to o messegs end frame did not match the
checkeum computed over the level 2 commend. This could be ceused by a
bad drive trenemitter, bad controller receiver, incorrectly computsd
checksum by the drive (unlikely) or a random hit on the SOI cable.

BUFFER SIZE SMALLER THEN RESPONSE DURING RECETIVE XFC

A buffer size size set sside for the response was not lerge enough for
the response received. This is caused by the drive sending & response
that is incorrect for the request sent to the drive, or the drive
sending some garbege with the response.

CODE FROM RECEIVE XFC WAS UNINTELLIGIBLE FROM SUBSYSTEM 0000

SEQ 0042
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The responce from the drive was not anything thet was expected.

Possible controller microcode change without test 2 updete.

SEQ 0043
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3.2.3.11 02010 - ONLINE COMMAND WAS UNSUCCESSFWL -
CZUDH HRD ENR 02010 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT DM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:ss

ONLINE COMMAND WAS UNSUCCESSFUL
REAL TIME STATE 0003
STATUS (R 10 L): 1312 1110 0908 0706 0504 0302 0100

The ONLINE cosmend wes not successful. The drive's stetus is
displayed. See hard error 2007 for further informastion on the format

of the status. The drive did not sssert the RECEIVER READY signal
over the SDI.

3.2.3.12 02011 - ONLINE COMMAND DID NOT RETURN EXPECTED RESPONSE CODE

CZUDH HRD ERR 02011 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT DM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:

ONLINE COMMAND DID NOT RETURN EXPECTED RESPONSE CODE
EXPECTED RESPONSE 7€
ACTUAL RESPONSE 00

The ONLINE commend did not return an expected response code. If there
were ot lesst an UNSUCCESSFUL response, test 2 will report the drive

state and status. The expected response and actual response are in
hex.

3.2.3.13 02012 - TIME-OUT ON SENT OF GET UNIT CHARACTERISTICS COMMAND

CZUDH HRD ERR 02012 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT OM PC: dmpc CONTROLLER AT cer ODRIVE pl RUNTIME hhh:

TIME-OUT ON SEND OF GET UNIT CHARACTERISTICS COMMAND T0 ORIVE

The GET UNIT CHARACTERISTICS command timed out while it was sent to
thh: Sgtl-ivc. The drive did not sssert the RECEIVER READY signal over
t .

:8S

tSS

SEQ 0044
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3.2.3.14 02013 - ERROR DURING RECEIVE OF GET WUNIT CHARACTERISTICS
COMMAND -

CZUDH HRD ERR 02013 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT DM PC: dmpc CONTROLLER AT e¢sr  DRIVE lug RUNTIME hhh:mm:ss
ERROR DURING RECEIVE OF GET UNIT CHARACYERISTICS Cm FROM DRIVE

explanation

This error messege is presented if a receive of a GET UNIT
CHARACTERISTICS command was in error, An explanstion of what the
error 5539 is also presented. These explenations are described in hard
error N

3.2.3.15 02014 - GET UNIT CHARACTERISTICS COMMAND WAS UNSUCCESSFUL -

CZUDH HRD ERR 02014 ON UNIT 00 TST 002 SUB 000 PC: hos

DISK RESIDENT OM PC: dmpc CONTROLLER AT cer MIVE plug RUNTIME hhh:.mm:ss
GET UNIT CHARACTERISTICS COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

The GET UNIT CHARACTERISTICS command was not successful., The drive's
status is displayed. See hard error 2007 for further information on
the format of the status.

3.2.3.16 02015 - GET UNIT CHARACTERISTICS COMMAND ODID NOT RETURI.
EXPECTED RESPONSE -

CZUDH HRD ERR 02015 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT OM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hbh:mm:ss
GET UNIT CHARACTERISTICS COMMAND DID NOY RETURN EXPECTED RESP(NSE Coot
EXPECTED RESPONSE 78
ACTUAL RESPONSE 00

The GET UNIT CHARACTERISTICS command did not return en expected
response code. The expected response and sctusl response are in hex.

SEQ 0045
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SEQ 0046

3.2.3.17 02016 - HOST PROGRAM GAVE DM CODE IMPROPER DATA -

CZUDH HRD ERR 02016 ON UNIT 00 TST 002 SUB 000 PC: hostpc
OISK RESIDENT UM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
HOST PROGRAM GAVE DM CODE IMPROPER DATA

EXPECTED VALUE SHOULD BE BETWEEN O AND 3

ACTUAL VALUE WAS xx

The host tells the DM program what to do after the DM progrem is done
testing the drive's disgnostic. If the velue is not within the
expected renge, this error message is printed. There i® no drive
problem. The problem is between the host snd the controller.

3.2.3.18 02017 - TIME-OUT ON SEND OF DIAGNOSE COMMAND TO DRIVE -

CZUDH HRD ERR 02017 ON UNIT 00 TST 002 SUB 000 PC: hosipc
DISK RESIDENT OM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
TIME-OUT ON SEND OF DIAGNOSE COMMAND TO DRIVE

The DIAGNOSE commend timed out while it was sent to the dr:ive. he
drive did not sssert the RECEIVER READY signal over the SDI.

3.2.3.19 02018 - ERROR DURING RECEIVE OF DIAGNOSE RESPONSE FROM DRIVE

CZUDH HRD ERR 02018 ON UNIYT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT DM PC: dmpc CONTRILLER AT csr DRIVE plug RUNTIME hhh:mm:ss
ERR(IR Dlt.I}IM; RECEIVE OF DIAGNOSE RESPONSE FROM DRIVE

explianation

This error messege is presented if a receive of a DIAGNOSE ccmmand was
in error. An explanstion of what the error wes is also presented.
These explanations are described in hard error 2009,
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3.2.3.20 02019 - DIAGNOSE COMMAND WAS UNSUCCESSFUL -
CZUDH MWD ERR 02019 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT OM PC: dmpc CONTROLLER AT cer ODRIVE plug RUNTIME hhh:mm:ss

DIAGNOSE COMMAND WAS UNSUCCESSFUL
REAL TIME STATE stete
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

The DIAGNOSE command wes not successful. The drive's stotus is

displayed. See hard error 2007 for further information on the format
of the status.

3.2.3.21 9&2%0 - DIAGNOSE COMMAND DID NOT RETURN EXPECTED RESPONSE

CZUDH HRD ERR 02020 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT DM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:

DIAGNOSE COMMAND DID NOT RETURN EXPECTED RESPONSE CODE
EXPECTED RESPONSE F(C
ACTUAL RESPONSE 00

The DIAGNOSE command did not return an expected response code. The
expected response and ectual response sre in hex.

3.2.3.22 02021 - DRIVE DIAGNOSTIC REPORTS A HARD ERROR -
CZUDH HRD ERR 02021 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT DM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME bhh:

DRIVE DIAGNOSTIC REPORTS A HARD ERROR
TEST NUMBER 0000
DRIVE TYPE 00
ERROR NUMBEKR 0000

dats
The drive di tic found an error and is reporting the error back to
the host. 11 values are in hex. TEST NUMBER shows what test wos

run. DRIVE TYPE ghows what type of drive wes being tested. ERROR
NUMBER shows the result of the test. The drive u; pess back data to
the host. This detea will be presented in @ 32 bit hex format
following the error messsge. More dets may follow the 32 bit hex
velues. This dotes is printed in ascii Fformat, For definitions of
what these velues mean, refer to the drive functional spec.

'S8

¢SS

SEQ 0047

e —
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3.2.3.23 02024 - TIME-OUT ON SEND OF MEMORY READ COMMAND -

CZUDH HRD ERR 02024 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT DM FC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
TIME-OUT ON SEND OF MEMORY READ COMMAND TO DRIVE

The MEMORY READ command timed out while it was sent to the drive. The
drive did not sssert the RECEIVER READY signal over the SOI.

3.2.3.24 83?32 - ERROR DURING RECEIVE OF EMEORY READ RESPONSE FROM

CZUDH HRD ERR 02025 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT OM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
ERR(lﬂ DURING RECEIVE OF MEMORY READ RESPONSE FROM DRIVE

explanation

This error messege is presented if o receive of a MEMORY READ command
was in error. An explanation of what the error weus is 2lso presented.
These explanations are described in herd error 2009,

3.2.3.25 0202€ - MEMORY READ COMMAND WAS UNSUCCESSFUL -

CZUDH HRD ERR 02026 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
MEMORY READ COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

The MEMORY READ command wes not successful. The drive's estatus is
displayed. See hard error 2007 for further information on the format

of the status.

3.2.3.26 82027 - MEMORY READ COMMAND DID NOT RETURN EXPECTED RESPONSE

CZUDH HRD ERR 02027 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT DM P(: dmpc CONTROLLER AT cer DRIVE p(]j& RUNTIME hhh:mm:ss
MEMORY READ COMMAND DID NOT RETURN EXPECTED RESPONSE C

EXPECTED RESPONSE 72

ACTUAL RESPONSE 00

The MEMORY READ command did not return sn expected respongse code. The
expected response and actual response are in hex.

SEQ 0048
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SEQ 0049

3.2.3.27 02028 - TIME-OUT ON SEND OF MEMORY WRITE COMMAND TO DRIVE -

CZUDH HRD ERR 02028 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT OM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
TIME-OUT ON SEND OF MEMORY WRITE COMMAND TO DRIVE

The MEMORY WRITE command timed out while it was sent to the drive.
The drive did not assert the RECEIVER READY signal over the SDI.

3.2.3.28 gﬂageg - ERROR DURING RECEIVE OF MEMORY WRITE RESPONSE FROM

CZuDH HRD ERR 02029 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK KESIDENT DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
ERR&R og_amr; RECEIVE OF MEMORY WRITE RESPCNSE FROM ORIVE

expianation

This error message is presented if a receive of 8 MEMORY WRITE commend
wer in error. An explenation of what the error was is 8lso presented.
These explenations asre described in hard error 2009.

3.2.3.29 02030 - MEMORY WRITE COMMAND WAS UNSUCCESSFUL -

CZUDH HRD ERR 02030 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
MEMORY WRITE COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

The MEMORY WRITF command wes not successful. The drive's stetus is
displeyed. See hard error 2007 for further informstion on the format

of the stetus.
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SEQ 0050

3.2.3.30 02031 - MEMORY WRITE COMMAND DID NOT RETURN EXPECTED
RESPONSE CODE -

CZUDH HRD ERR 02031 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT DM PC: dmpc CONTROLLER AT csr DRIVE plgE RUNTIME hhh:mm:ss
MEMORY WRITE COMMAND DID NOT REZTURN EXPECTED RESPONSE C

EXPECTED RESPONSE 7E

ACTUAL RESPONSE 00

The MEMORY WRITE command did not return an expected response code.
The expected response and actual response are in hex.

3.2.3.31 02032 - TIME-OUT ON SEND OF RUN COMMAND TO DRIVE -

CZUDH HRD ERR 02032 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT OM PC: dmpc CONTROLLER AT csr ORIVE plug RUNTIME hhh:mm:ss
TIME-QUT ON SEND OF RUN COMMAND TO DRIVE

The RUN command timed out while it was sent to the drive. The drive
did not assert the RECEIVER READY signal over the SDI.

3.2.3.32 02033 - ERROR DURING RECEIVE OF RUN RESPONSE FROM DRIVE -

CZUDH HRD ERR 02033 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT OM PC: cdmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
ERR(IR D?}IM; RECEIVE OF RUN RESPOMSE FROM DRIVE

explanation

This error message is presented if a receive of 8 RUN commend was in
error. An explenation of what the error was is also presented. These
explanations are described in hard error 2009,

3.2.3.33 02034 - RUN COMMAND WAS UNSUCCESSFUL -

CZUDH HRD ERR 02034 ON UNIY 00 TST 002 SUB 000 PC: hostpc

0ISK RESIDENT DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
RUN COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

The RUN command wes not successful. The drive's status is displayed.
See hard error 2007 for further information on the format of the
status.
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3.2.3.34 02035 - RUN COMMAND DID NOT RETURN EXPECTED RESPONSE COOE -

CZUDH HRD ERR 02035 ON UNIT 00 'ST 002 SUB 000 PC: hostpc
DISK RESIDENT OM PC: dmpc CONTROLLER AT csr ORIVE plug RUNTIME hhh:mm:ss
RUN COMMAND DID NOT RETURN EXPECTED RESPONSE CCOE

EXPECTED RESPONSE 7€

ACTUAL RESPONSE 00

The RUN command did not return an expected response code. The
expected response and actusl response asre in hex.

3.2.3.35 02036 - TIME-OUT ON SEND OF RECALIBRATE COMMAND TO DRIVE -

CZUuDH HRD ERR 02036 ON UNIT OO0 TST 002 SUB 000 PC: hostpc
DISK RESIDENT DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
TIME-OUT ON SEND OF RECALIBRATE COMMAND TO DRIVE

The RECALIBRATE command timed out while it was sent to the drive. The
drive did not sssert the RECEIVER READY signal over the SCI.

3.2.3.36 %g% - ERROR DURING RECEIVE OF RECALIBRATE RESPONSE FROM

CZUDH HRD ERR 02037 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT DM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:mm:ss
Eml DURING RECEIVE OF RECALIBRATE RESPONSE FROM DRIVE

explanation

This error message is presented if & receive of a RECALIBRATE commend
was in error. An explanation of what the error wes is also presented.
These explanations are described in hard error 2009,

3.2.3.37 02038 - RECALIBRATE COMMAND WAS UNSUCCESSFUL -

CZUDH HRD ERR 02038 UN UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:em:ss
RECALIBRATE COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

The RECALISRATE commend wes not successful. The drive's status is
displeyed. See herd error 2007 for further information on the format
of the stetus.

SEQ 0051
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3.2.3.38 8$9 - RECALIBRATE COMMAND DID NOT RETURN EXPECTED RESPONSE

CZUDH HRD ERR 02039 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT DM PC: dmpc CONTROLLER AT csr  DRIVE p&vg RUNTIME hihh:mm:ss
RECALIBRATE COMMAND DiID NOT RETURN EXPECTED RESPOMSE C

EXPECTED RESPONSE 7€

ACTUAL RESPONSE 00

The RECLAIBRATE command did not return an expected response code. The
expected response and actual response are in hex.

3.2.3.39 02040 - TIME-OUT ON SEND OF GET STATUS COMMAND TO DRIVE -

CZUDH HRD ERR 02040 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:em:ss
TIME-QUT ON SEND OF GET STATUS COMMAND TO DRIVE

The GET STATUS commend timed out while it was sent to the drive. The
drive did not assert the RECEIVER READY signal over the SDI.

3.2.3.40 ggg\‘lé - ERROR DURING RECEIVE OF GET STATUS RESPONSE FROM

CZUDH HRD ERR 02041 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT OM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
Eml ODURING RECEIVE OF GET STATUS RESPONSE FROM DRIVE

explanation

This error message is presented if a receive of a GET STATUS commend
was in error. An explenation of whet the error was is also presented.
These explenations are described in hard error 2009.

3.2.3.41 02042 - GET STATUS COMMAND WAS UNSUCCESSFUL -

CZUDH HRD ERR 02042 ON UNIT 00 TST 002 SUB 000 P(: hostpc

DISK RESIDENT OM PC: dmpc CONTROLLER AT csr ORIVE plug RUNTIME hhh:sm:ss
GET STATUS COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

The GET STAUTS command was not successful. The drive's status s
displayed. See hard error 2007 for further information on the format
of the status.

SEQ 0052
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SEQ 0053

3.2.5.42 83&3 - GET STATUS COMMAND DID NOT RETURN EXPECTED RESPONSE

CZUDM HRD ERR 02043 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT DM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:ss
GET STATUS COMMAND DID NOT RETURN EXPECTED RESPONSE CODE

EXPECTED RESPONSE F6

ACTUAL RESPONSE 00

The GET STATUS commend did not return an expected response code. The
expected response and sctual response are in hex,

3.2.3.43 02044 - TIME-OUT ON SEND OF DRIVE CLEAR COMMAND TO DRIVE -

CZUDH HRD ERR 02044 ON UNIT 00 TST 002 SUB 000 PC: hostpc
OISK RESIDENT OM PC: dmpc CONTROLLER AT csr ORIVE plug RUNTIME hhh:mm:ss
TIME-OUT ON SEND OF DRIVE CLEAR COMMAND TO DRIVE

The DRIVE CLEAR command timed out while it wes sent to the drive. The
drive did not sseert the RECEIVER READY signal over the SDI.

3.2.3.44 &?‘I)\.Iz - ERROR DURING RECEIVE OF DRIVE CLEAR RESPONSE FROM

CZUDH HRD ERR 02045 ON UNIT 00 TST 002 SUB 000 PC: hostpc

0ISK RESIDENT OM PC: ampc CONTROLLER AT cesr DRIVE plug RUNTIME hhh:em:ss
eml DURING RECEIVE OF DRIVE CLEAR RESPONSE FROM DRIVE

explenation

This error message is presented if a receive of 8 DRIVE CLEAR commend
was n error. An explanstion of what the error wes is aleso presented.
These explenstions sre described in herd error 2009,

E—
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3.2.5.45 02046 - DRIVE CLEAR COMMAND WAS UNSUCCESSFWL -

CZUDH MRO ERR 02046 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:em:se
DRIVE CLEAR COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003
STATUS (R TO L): 13°2 1110 0908 0706 0504 0302 0100

The DRIVE CLEAR commend was not successful. The drive's stetus s
displayed. See hard error 2007 for further informetion on the formet
of the stetus. R

3.2.3.46 g£7 - DRIVE CLEAR COMMAND OID NOT RETURN EXPECTED RESPONSE

CZuDH HRD ERR 02047 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT DM PC: dmpc CONTROLLER AT csr DRIVE D%& RUNTIME hbh:mm:ss
ORIVE CLEAR COMMAND DID NOTV RETURN EXPECTED RESPONSE C

EXPECTED RESPONSE 7t

ACTUAL RESPONSE 00

The DRIVE CLEAR command did not return en expected response code. The
expected response and actusl response are in hex.

SEQ 0054




D5

CZUDHAO UDASOA/KDASO-Q BASIC SU MACRO v05.01b Sunday 07-Oct-84 10:38 Page 55
USER DOCUMENTATION
UDASOA/KDASO-Q Basic Subsystem Dieg. User Guide Pege 54

SEQ 0055

3.2.4 TEST 3 INFORMATIONAL MESSAGES -

3.2.4.1 LOGGABLE INFORMATION AFTER RECAL -

UNIT xx COPITROLLER AT cer DRIVE plug RUNTIME hhh:mm:ss
LOGGABLE INFORMATION AFTER RECAL

REAL TIME STATE 0003
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

After sending 8 RECALIBRATE commend, the ATTENTION bit was set. Test
3 then sent a GET STATUS commend and found the LOGGABLE INFORMATION
bit was set. This is not en error, it is only some information bﬁr\?
sent from the drive. Normal operation continues. Check error 0300
for explenation of 'REAL TIME STATE' end °‘STATUS’
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3.2.5 TEST 3 ERROR MESSAGES (03000 TO 03999) -

3.2.5.1 03001 - TIME-OUT ON SEND -
CZUDH HRD ERR 03001 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss

TIME-OUT ON SEND

COMMAND WAS command

REAL TIME STATE state

STATUS (R TO L): 1312 1110 0908 0706 0504 (302 010C

If test 3 tries to send a level 2 command to the drive, end receiver
:‘ﬂy _is dessserted, error 3001 occurs. \lhere command is one of the
ollowing:

GET COMMON CHARACTERISTICS
ONL INE

DRIVE CLEAR

DISCONNECT

GET SUBUNIT CHARACTERISTICS
GET STATUS

CHANGE MODE
INITIATE RECLIBRATE
SPIN WP

REAL TIME STATE state:

The reasl time state is the real time drive stete <<AFiER>> Test 3
detected the error, <<THIS VALUE IS DISPLAYED IN HEX>>., In this
example, receiver resdy and attention sre both essserted.

The bit positions are defined as follows:

0001 - Receiver resdy (Test 3 sble to trenemit to drive)

0002 - Attention (error occurred or online timeout expired)

0040 - Availeble (drive offline sand usuable)

1000 - Reesd/Write resdy
The complete mesning of these bits is beyond the scope of this text,
pl.::gc refer to the operstor documentstion for the drive you are
w 'm m.

STATUS (R TO L): wordb wordS wordd word3 word2 wordl wordO:

The stastus is the response to the SOI GET STATUS command., These words
are printed in HEX. <<«NOTE THAT THE STATUS IS PRINTED OUT FROM RIGHT
T0 LEFT!!5:, The status’' mesning is beyond the scope of this text,
plc:gc refer to the operator documentation for the drive you are
wOrKk tng On,

SEG 0056




F5S

CZUDHAO UDASOA/KDASO-Q@ BASIC SU MACRO V05.01b Sunday 07-Oct-84 10:38 Page 57
USER DOCUMENTATION

UDASOA/KDASO-Q Besic Subsystem Dieg. User Guide Pege 56

3.2.5.2 03002 - TIME-OUT OF RECEIVE -

CZUDH HRD ERR 03002 ON UNIT 00 7ST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:es
T1ME -OUT OF RECEIVE

COMMAND WAS GET COMMON CHARACTERISTICS

REAL TIME STATE state

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

This error is a failure of the drive to respond to en SDI level 2
command (see the SDI specificavion) befor the drive-supplied commend
tsmg expires. Check 03001 for explanation of ‘REAL TIME STATE' end

3.2.5.3 03003 FIRST WORD RECEIVED WAS NOT A START FRAME -

CZUDH HRD ERR 03003 ON UNIT 00 TST 003 SUB 000 PC: hostpc

OISK FUNCTION OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:ss
FIRST WOR(; RECEIVED WAS NOT A START FRAME

COMMAND WAS GET COMMON CHARACTERISTICS

REAL TIME STATE state

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

The first word received by the controller from the drive was not o
valid mes start frame. Check 03001 for explanation of 'REAL TIME
STATE' end 'STATUS’

3.2.5.4 03004 - FRAMING ERROR ON LEVEL O RESPONSE -

CZUDH HRD ERR 03004 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION OM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
FRAMING ERROR ON LEVEL O RESPONSE

COMMAND MAS GET COMMON CHARA(LTERISTICS

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

Error 3004 is ceused by one or more of the following conditions: 1
I11 1 freme cods -- the frame is not & message stert, continue, or
end frame. 2) Illegal sequence of frames -- such ss & message stert
frame without ever receiving s message end frame. This can be caused
by the drive sending e response before the controller ssserts receiver
resdy, or a rendom hit on the SDI cable that garbles a fraeme or s bad
drive transmitter or controller receiver. Check 03001 for explanation
of 'REAL TIME STATE' eand ‘STATUS’

SEQ 0057
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SEQ 0058

3.2.5.5 03005 - CHECKSUM ERROR ON LEVEL O RESPONSE -

CZUDH HRD ERR 03005 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:se
CHECKSUM ERROR ON " EVEL O RESPONSE

COMMAND WAS GET CUMMON CHARACTERISTICS

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

The checksum attaeched to & message end frame did not match the
checksum computed over the level 2 commend. This could be ceused by a
bad drive transmitter, bad controller receiver, incorrectly computed
checksum by the drive (unlikely) or e rendom hit on the SDI ceble.
Check 03001 for e&xplanation of ‘RE TIME STATE' end 'STATUS’

3.2.5.6 03006 - RESPONSE LONGER THAN EXPECTED -

CZUDH HRD ERR 03006 ON UNIT 00 TST 003 SuB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
RESPONSE LONGER THAN EXPECTED

COMMAND WAS GET COMMON CHARACTERISTICS

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

The buffer size set sside for the response was not large enough for
the response received. This is ceused by the drive sending a response
that is incorrect for the request sent to the drive, or the drive
sendi some ?m-b.gc with the response. Check 03001 for explsnation
of 'REAL TIME STATE’' end 'STATUS’

3.2.5.7 03007 - CODE FROM RECEIVE WAS UNINTELLIGIBLE FROM SUBSYSTEM =

C2U0H HRD ERR 03007 ON UN1T 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION OM PC: dmpc CONTROLLER AT cer DRIVE pl RUNTIME hhh:mm:ss
CODE FROM RECEIVE WAS UNINTELLIGIBLE FROM SUBSYSTEM = 8800

COMMAND WAS GET COMMON CHARACTERISTICS

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

The unknown error code occurs when the controller returns an error
code from en opesration that test 3 does not recognize. Possible
controller microcode change without test 3 updete. Check 03001 for
explanation of 'REAL TIME STATE' and 'STATUS'
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SEQ 0059

3.2.5.8 03008 - COMMAND DID NOT RETURN EXPECTED RESPONSE CODE -

CZUDH HRO ERKk 03008 ON UNIT 00 TST 003 SUB 000 PC: hostpc
OISK FUNCTION DM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:mm:es
COMMAND DID NOT RETURN EXNPECTED RESPONSE COODE
COMMAND MAS GET COMMON CHARACTERISTICS
EXPECED RESPONSE 7€
ACTUAL RESPONSE 70
REAL TIME STATE 0003
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

This is caused by receiving en UNSUCCESSFUL response from the drive,
or the drive sending some response other than the correct response for
the request sent to the drive. See the contents of stastus for the
unexpected response error (or reason). Check 03001 for explanstion of
'REAL TIME STATE' and ‘STATUS'

3.2.5.9 03009 - DRIVE NOT ASSERTING RECEIVER READY IN DRIVE STATE -

CZUDH HRD ERR 03009 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hbh:em:s<
DRIVE NOT ASSERTING RECEIVER READY IN DRIVE STATE

REAL TIME STATE 0002

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

Test 3 inits the drive and checks the drive's real time state. If
RECEIVER READY wes not asserted after a period of time this error
m.g.md TA‘:‘GS printed. Check 03001 for explenation of 'REAL TIME STATE'

3.2.5.10 03011 - NO VALID STATE FROM DRIVE -

CZUOH HRD ERR 03011 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
NO VALID STATE FROM DRIVE

NO DRIVE CLOCKS

CHECK THAT DRIVE IS POWERED ON.

If test 3 sttempts to get the drive state, and finds that there sre no
drive clocks on the port, the sbove message is occurrs. This error
vsuslly meens that the SDI cable is not connected, the drive is not
powered on or the drive's port button that connects it to this
controller is not depressed,
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SEQ 0060

3.2.5.11 03012 - NO VALIC STATE FROM DRIVE -

CZUDH HRD ERR 03012 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
NO VALID STATE FROM DRIVE

HARD PARITY OR PULSE ERROR FOR 1/2 A SECOND

If test 3 sttempts to get the drive state, and gets pulse or pearity

errors for & full /2 second, the sbove message is printed. This

error usually indicates a poor connection or grounding of the SDI

ga?lu.ln bad drive tranemitter, a bad controller receiver or a broken
cable.

3.2.5.12 gggé;s- SUBUNIT CHARACTERISTICS SAY THERE ARE ZERO READ ONLY

CZUDH HRD ERR 03014 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
SUBUNIT CHARACTERISICS SAY THERE ARE ZERO READ ONLY GROUPS

IN THE DIAGNOSTIC AREA

After interrorting the subunit cherescteristics, test 3 finds out that
the drive claims there ere zero read only groups in the disgnostic
sres. There must be at lesst ne for the test to run,

3.2.5.13 03015 - LESS THAN 1 READ/WRITE GROUP IN DIAGNOSTIC AREA -

CZuDH HRD ERR 03015 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
SUBUNIT CHARACTERISTICS SAY THERE ARE LESS THAN 1 READ/WRITE

GROUPS IN THE DIAGNOSTIC AREA

After interrogeting the subunit characteristics, test 3 finds out “het
the drive cleims there sre zero resd/write groups in the diegnostic
ares. There must be st lesst one for the test to run.

3.2.5.14 03016 - NEITHER R/W READY NOR ATTENTION SET  AFTER
RECALIBRATE COMMAND -

CZUDH HRD ERR 03016 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION OM PC: admpc CONTROLLER AT csr DRIVE pl RUNTIME hhh:mm:ss
NEITHER R/M READY NOR ATTENTION SET AFTER RECALIBRATE COMMAND

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

After s RECALIBRATE commend, R/W READY or ATTENTION did not set.
Check the state for further information., This could be cause by a bad
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transmitter or receiver or by a kit on the SDI cable. Check 03001 for
explanation of 'REAL TIME STATE' and 'STATUS’

3.2.5.15 03017 - LESS THAN 1 DIAGNOSTIC CYLINOER -

CZUDH HRD ERR 03017 ON UNIT OO0 TST 003 SUB 000 PC: hostpc
DISK FUNCTION DM PC: dmpc CONTROLLER AT csr ORIVE pl RUNTIME hhh:mm:ss
SUBUNIT CHARACERISTICS SAY LESS THAN 1 DIAGNOSTIC CYLINDER

After interrogating the subunit charscteristics, test 3 finds out that
the drive claims there are zero diegnostic cylinders. Thure must be
st lesst one for the test to run.

3.2.5.16 03018 - READ/WRITE READY DROPPED BEFORE FORMAT OPERATIOM -

CZUDH HRD ERR 03018 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:em:ss
READ/WRITE READY DROPPED BEFORE FORMAT OPERATION

CYLINDER sas. GROUP bb. TRACK cc.

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0S04 0302 0100

The R/W READY signel was dessserted by the drive before a format
operstion wes going to be sent by the controller, The drive may have

off line or is not trmﬂittmg properly or the controller may
not be receiving properly or the SDI cable took a hit.

WUnhere:
sas is the cylinder value in decimal.
bb is the grouwp velue in decimel.
cc is the track value in decimal.

Check 03001 for explenation of 'REAL TiME STATE' end 'STATUS’

3.2.5.17 03019 - FORMAT OPERATION REPORTED TIME-OUT FAILURE -

CZUDH HRD ERR 03019 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
FORMAT OPERATION REPORTED TIME-OUT FAILURE

CYLINDER sses. GROUP bb. TRACK cc.

REAL TIME STATE 0v03

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

The format operstion sent by the controller feiled. The command timed
out possibly due to receiver ready being dropped or communication
poroblem (bad transmitter or receiver or hit on the SDI cable)

SEQ 0061
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Where:
see is the cylinder value in decimal,
bb is the group value in decimal.
cc is the track value in decimal.

Check 03001 for explanation of 'REAL TIME STATE' end 'STATUS'

3.2.5.18 03020 - AFTER RECAL, ERROR BITS WERE SET -

CZUDH HRD ERR 03020 ON UNIT 00 TST Q03 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
AFTER RECAL, ERROR BITS WERE SET

REAL TIME STATE 0003

STATUS (R 10 L): 1312 1110 0908 0706 0504 0302 0100

After sending & RECALIBRATE command, the ATTENTION bit wes set. Test
3 then sent o GET STATUS command and found the error bits were set.
For further information, check the state and the status., Check 03001
for explanation of 'REAL TIME STATE' end ‘STATUS’

3.2.5.19 03022 - READ/MRITE READY DROPPED BEFORE WRITE OPERATICN -

CZUDH HRD ERR 03022 ON UNIT 00 TST 003 SU8 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:ss
READ/MRITE READY DROPPED BEFORE WRITE OPERATION

CYLINDER sss. GROUP bb. TRACK cc.

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 vi00

The R/W READY signal weo deasserted by the drive before a write
operation wes going to be sent by the controller. The drive may have
gone off line or is not tr“ittir\g properly or the controller may
not be receiving properly or the SOI cable took & hit.

here:
see is the cylinder value in decimal.
bb is the group velue in decimal.
cc is the track velue in decimal.

Check 03001 for explanstion of 'REAL TIME STATE' end 'STATUS’

3.2.5.20 03023 - COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK

CZUDH HRD ERR 03023 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT cer DRIVE plux RUNTIME hhh:mm:ss
COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK, ON LAST BLOCK:

WRITE OPERATION REPORTED FAILURE -- ERROR CODE esa OCTAL.

SEQ 0062
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UBN bbb. CYLINDER ccc. GROUP dd. TRACK ee.

REAL TIME STATE 0003
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 9100

After each track in the diegnostic space is formetted, at lesst one
block must be able to have dets written to it and read from it ond the
dets must be correct. Not one block (DBN bbb.) from track (ee) wes
sble to pess. The error code (ase) gives the resson for the write
operation failure.

Where:
sse is the error code in octel.
It may have one of the following values:
2 ®= drive failure
3 = requested LBN is a secondery
revector.
<<< NOTE >>> We are worki with DBN's
4 = header compare failure
(desired header not found)
133 = suspected poeitioner error
213 = resd/write ready failure
253 = dgrive deta or steote clock timeout
(indicetes cable/transmitter/
receiver broken)
313 = receiver ready timgout
413 = drive stete receive arror during write
bbb is the DBN in decimal.
ccc is the cylinder valua in decimel.
dd is the group velue in decimel.
ee is the treck value in decimel.
Check 03001 for explanation of 'REAL TIME STATE' snd ' STATUS’

3.2.5.21 3024 - READ/MRITE READY DROPPED BEFORE READ OPERATION -

CZUDH HRD ERR 03024 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:ss
READ/WRITE READY DROPPED BEFORE READ OPERATION

CYLINDER sse. GROUP bb. TRACK cc.

REAL TIME STATE 0003

~TATUS R TO L): 1312 1110 0908 0706 0504 0302 0120

The R/W READY signal was dessserted by the drive before s read
operstion wes going to be sent by the controller. The drive masy have
gone off line or is not trmittin? properly or the controller may
not be receiving properly or the SDI ceble took a hit.

Where:
see is the cylinder velue in decimel.
bb is the group velue in decimal.
cc is the trech value in decimsl.

SEQ 0063
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Check 03001 for explenation of 'REAL TIME STATE' end 'STATUS’

3.2.5.22 03025 - REAC OPERATION REPORTED FAILURE -

CZUDH HRD ERR 03025 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT cer DRIVE plui RUNTIME hhh:mm:ss
COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK. ON LAST BLOCK:

READ OPERATION REPORTED FAILURE -- ERROR CODE sse OCTAL.

CYLINDER ccc. GROUP dd. TRACK ee.

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

After esch track in the disgnostic space is formetted, ot lesst one
block must be sble to have deta written to it and resd from it and the
dets must be correct. No block from track (ee) wes sble to pass. The
error code (sse) gives the resson for the resd operstion failure.

Where:
sse is the error code in octel.
It may have one of the following values:
2 = drive feilure
3 = reguested LON is & secondery
revector.
<<< NOTE >>> We sre worki with DBN's
4 = header compere Teilure
(desired header not found)
52 = SERDES overrun error

150 = dets sync timeocut on reed

153 = suspected positioner error

213 = resd/write ready failure

253 = drive date or state clock timeocut

(indicotes cable/transmitter/
receiver broken)
313 = receiver resdy timeout
413 = drive state receive error during write
ccc is the cylinder value in decimel.
dd is the group velue in decimel,
ee is the track value in decimel.

Check 03001 for explanstion of 'REAL TIME STATE' and 'STATUS'

3.2.5.23 03026 - COULD MOT WRITE AND READ ANY BLOCK ON THIS TRACK

CZUDH HRD ERR 03026 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION OM PC: dmpc CONTROLLER AT csr DRIVE pl RUNTIME hhh:mm:ss
COUWLD NOT WRITE AND READ ANY BLOCK ON THIS TRACK. ON LAST BLOCK:

DATA COMPARE FAILURE ON WORD ee.

EXPECTED DATA Dbbbb

ACTUAL DATA ccce

SEG 0064
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CYLINDER ddd. GROGUP ee. TRACK ff.

After esch track in the diegnostic space is formetted, ot least one
block must be sble to heve dets written to it and resd from it and the
data must be correct. Not one block (DBN bbb.) from track (ee) wes
sble to pess. The deta read did not match the deta written.

WWhere:
28 is the offset in decimel into the buffer where
the error occurred.
bbbb is the expected date in hex.
cccc is the sctusl dete in hex.
ddd is the cylinder value in decimsl.
ee is the group value in decimal.
ff is the track value in decimsl.

3.2.5.24 03027 - SEEK COMPLETE TIME-OUT -

CZUDH HRDO ERR 03027 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
SEEX COMPLETE TIME-OUT -- READ/WRITE READY DID NOT SET

SEEK WAS TO CYLINDER ssa. GROUP bb.

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

After a SEEK commend has been successfully sent from the controller to
the drive, the signal READ/WRITE READY must be set to indicste that
the seek completed. If READ/MRITE READY never is asserted by the
drive after the seek, the seek times out and error 3027 is presented.

Where:
see is the cylinder in decimel.
bb is the group in decimel.

Check 03001 for explenstion of 'REAL TIME STATE' end 'STATUS’

3.2.5.25 03028 - NO BLOCK ON THIS TRACK CAN BE READ -

CZUDH HRD ERR 03028 ON UNIT 00 TST 003 SuB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
NO BLOCK ON TMIS TRACK CAN BE READ. LAST BLOCK TRIED:

aBN bbbb. CYLINDER ccc. GROUP dd. TRACK ee.

After a seek to » track, st least one block must be sble to be read to
assure that test 3 con resd the header. If not one block was
successful, error message 3028 eppears.

Where:
a is 'L' for LBN, 'D' for DBN, or 'X' for XBN.

SEQ 0065
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SEQ 0066

bbbd is the block number in decimal.
ccc is the ¢yslinder in decimal.

dd is the group number in decimel.
ee is the track number in decimel.

3.2.5.26 03029 - AVAILABLE WAS NOT ASSERTED AFTER DISCONMNECT -

CZUDH HRD ERR 03029 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT car DORIVE plug RUNTIME hhh:mm:es
AVAILABLE WAS NOT ASSERTED AFTER DISCONNECY

REAL TIME STATE 0003

STATUS (R ¥ L): 1312 1110 0908 0706 0504 0302 0100

After the D. __ONNECT command was sent, the AVAILABLE fleg should be
ssserted after @ period of time. It it never wes, then error 3029
sppears. There maybe & problem with o transmitter or 8 receiver or
the SDI cable et this point. Check 03001 for explanstion of ‘REAL
TIME STATE’' end ‘'STATUS

3.2.5.27 03030 - INVALID LEVEL 2 COMMAND OPCODE Assa WAS SUCCESSFUL -

CZUDH HRD ERR 03030 ON UNIT 00 TST 003 5UB 000 PC: hostpc

OISK FUNCTION DM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:ss
INVALID LEVEL 2 COMMAND OPCODE assese WAS SUCCESSFUL

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

Some invelid level 2 commends sre sent over the SDI. The drive should
find these illegel commends end flag them es such. If the drive
doesn’'t, then error 3030 will appesr. “essa” is the invalid commend
in hex. Check 03001 for explenstion of ‘REAL TIME STATE' end 'STATUS’

3.2.5.28 03031 - COMMAND WITH Type LENGTH = A WAS SUCCESSFUL -

CZUuDM MRD ERR 03031 ON UNIT OO TST 003 SUB 000 PC: hostpc

DISK FUNCTION OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:ss
COMMAND MWITH ¢ LENGTH = » WAS SUCCESSFUL

REAL TIME STATE 0003

STATUS (R TO L): 13312 1110 0908 0706 0504 0302 0100

SOI level 2 commends w:tn invelid lengths sre sent to the drive to
check f the drive con find them,

Where:
type could be 'COMMAND’ or 'RESPONSE’ for which
fielo was offected
e s the invelid length
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Check 03001 for explenation of 'REAL TIME STATE' end 'STATUS’

5.2.5.29 03032 - UNIT DID NOT REPORT TRANSMISSION ERROR -
CZUDH HRD ERR 03032 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISX FINCTION DM PC: dmpc CONTROLLER AT cor DRIVE plug RUNTIME hihvh:mm:ss

UNIT DID NOT REPORY TRANSMISSION ERROR

WEN resson

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

Invelid level 1 sequences were sent to the drive. Several sequences

are tried and the drive should find fault with everyone of thee.
Where resson could be one of the following:

AN END FRAME WAS SENT AFTER A START FRAME TIMED OUTY

A CONTINUE OR END FRAME DIO NOY FOLLOW A START FRAME

AN END FRAME WAS SENT WITH ND START FRAME

AN END FRAME WIH A BAD OHECKSUM WAS SENT

A CONTINJE FRAME WAS SENT WITH NO START FRAME

Check 03001 for explenstion of ‘REAL TIME STATE' and ‘STATUS’

3.2.5.30 03033 - UNIT ACCEPTED AN INVALID GROUP NUMBER -
CZuoH MRD ERR 03033 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: ompc CONTROLLER AT cer DRIVE plug RUNTIME hhh:sa:ss

UNIT ACCEPTED AN INVALID GROUP NUMBER FROM GROUP SELECT LEVEL 1

REAL TIME STATE 0003
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

A level 1 select group commend with an illegel group nusber is sent to
the drive. If the orive sccepted it, then error 3033 will be
d'spleyed. Check 03001 for explanation of ‘REAL TIME STATE' end

* STATUS®

5.2.5.31 03035 - SUCCESSFULLY WROTE ON DBN AREA WHEN DRIVE WAS
PROTECTED -

CZuDM OVC FTL ERR 03035 ON UNIT 00 TST 003 SUB 000 PC: hostpc

WRITE

DISK FUNCTION D" PZ: ampc CONTROLLER AT cor ORIVE plg?EchTIfi A aen: 8S

SUCCESSFULLY WROTE ON DBN AREA WMEN DRIVE WAS WRITE PR Te0

REAL TIME STATE 0003
STATUS (R TO L): 1%12 1110 0908 0706 0504 0302 0100

An sttempt was made to write on » write protected drive. It

should

SEQ 0067




D6

CZUDHAO UDASOA/KDASO-Q BASIC SU MACRO V05.01b Sunday 07-Oct-84 10:38 Pege 68
LSER DOCUMENTATION

UDASOA/KDASO-Q Besic Subsystem Dieg. User Guide Pege 67

heve resulted in sn error response from the disk drive, but it dign't.
Check 03001 for explanstion of 'REAL TIME STATE' end 'STATUS’

3.2.5.32 03036 - DRIVE NOT PROPERL ¢ FORMATTED -

CZUDH DVC FTL ERR 03036 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DORIVE plug RUNTIME hhh:mm:es
DRIVE IS NOT PROPERLY FORMATTED.

CONTROLLER WILL SPIN DOWN THIS DRIVE IF USED IN NORMAL SYSTEM OPERATION
THIS DRIVE LEEDS TO BE FORMATTED.

Test 3 reads a copy of the FCT in the XBN srea end determined that the
FCT was corrupted. An! normal operuting system (which uses the UDA50A
or KDASO-Q as » controller) will spin down the drive, so the drive
will need to be reformatted.

3.2.5.33 03037 - DRIVE IS FORMATTED IN 576 BYTE MODE -

CZUDH DVC FTL ERR 03037 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr ORIVE plug RUNTIME hhh:em:ss
DRIVE IS FORMATTED IN 576 BYTE MODE.

TO RUN WITH A controller, THIS DRIVE NEEDS TO BE FORMATTED IN 512 BYTE MOOE.
CONTROLLER WILL SPIN DOWN THIS ORIVE IF USED IN NORMAL SYSTEM OPERATION
THIS DRIVE NEEDS TO BE FORMATTED.

Test 3 reads a copy of the FCT from the XBN sres and determined that
the drive was formetted in 576 byte mode. Any normel opersting system
(which uses the UDASOA or KDASO-Q es 8 controller) will spin down the
drive, 80 the drive will need to be reformatted.

3.2.5.34 03038 - NO COPY OF THE FCT COW.D BE READ -

CZUDH DVC FTL ERR 03038 ON UNIT 00 TST 003 SUB OGO PC: hostpc

DISK FUNCTION OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:ss
NO COPY OF THE FCTY COULD BE READ.

CONTROLLER WILL SPIM DOWN THIS DRIVE IF USED IN NORMAL SYSTEM OPERATION
THIS ORIVE NEEDS TO BE FORMATTED.

Test 3 attempted to resd every copy of the FCT without success. Any
normel operating system (which uses the UDASOA or KDAS0-Q es o
controller) will spin down the drive, 80 the drive will need to be
reformetted

SEQ 0068
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3.2.6 SPECIAL DEVICE FATAL (05000) -
CZuDKt DVC FTL ERR 0S000 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK zzzzzzzz DM PC: dmpc CONTROLLER AT csr ORIVE plug RUNTIME hhh:mm:ss

UNASLE TO FIND REQUESTED DRIVE FOR TESTING
THE FOLLOWING IS VISIBLE ON THE PORTS
PORT O -- description

PORT § -- description

PORT 2 -- description

PORT 3 -- description

Where zzzzzz2z is either 'RESIDENT', 'FUNCION’ or ‘EXERCISER'. This
message is presented whan the specified drive was not found by test 2
grlfnt 3 on any of the ports. A description of what was on esch port
ollows.

NO DRIVE ATTACHED

There is nothing on the port. If there is suppose to be e drive on
this port, make sure there is sn odd number of cables between the
cgmcr and the drive and make sure the cables sare properly
e .

RCVR RDY NEVER ASSERTED
T:etdcvicc on the port did not sssert RCVR RDY while trying to get
state.

TIMEOUT OF SEND
Sending an SOI commend timed out. RCVR RDY is not ssserted.

TIMEOUT OF RECEIVE
Receivi an SDI command timed cut. The drive failed to respond to an
SDI level 2 commend before » timeout expired.

FIRST WORD RECEIVED WAS NOT START FRAME
The first word received by the controller from the drive was not a
valid message stert frame.

FRAMING ERROR ON LEVEL O RECEIVE

The device and the controller sre out of sync or an illegal frame code
(the freme is not s message start, continue, or end frame) or illegsl
sequence of fremes. This can be caused by the drive sending @
response before the controller ssserts receiver resdy, or a rendom hit
on the SDI csble thet garbles s frame or 8 bad drive transmitter or
controller receiver.

CHECKSUM ERROR ON LEVEL O RECEIVE

The checkeoum stteched to & message end freme did not match the
checkoum computed over the level 2 commaend, This cowld be caused by a
bed drive tranemitter, bad controller receiver, incorrectly computed
checksum by the drive (unlikely) or a rendom hit on the SDI cable.

RESPONSE LONGER THAN EXPECTED FOR CMD
The buffer size set eside tor the response was not large enough for

SEQ 0069
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the response received. This is caused by the drive sending a response
that is incorrect for the regquest sent to the drive, or the drive

sending some gerbege with the response.

ORIVE n [further explanation]
A drive wes found at tha end of the cable. A further explanstion may
be presented. These further explenstions are:

DRIVE NOT AVAILABLE TO THIS CONTROLLER
The drive was found but is not availeble to this controller, It
may be dual ported end the drive is online to snother controller.

UNSPINABLE DRIVE
The drive is unepinable. The drive may be powered up but the
RUN/STOP switch may be popped out.
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3.3 DEC STANDARD 166 EXCERPTS

3.3.1 THE REPLACEMENT AND CACHING TABLES - The Replecement aend
Ceching Tebles record the locations of all revectored LBN sectors end
the status of esch RBN on the wunit, Each copy of the teble is
orgenized in ascending RBN order, with an entry for each RBN sector on
the unit. There are "n" copies of the table on the unit, where "n” is
a device characteristic. The tables are stored at the hi sddress
end of the LBN area of the unit, Teble entries (end Ne) are
sllocated via 8 hash algorithm described later,

Replecement And Caching Teble Format -

Each entry in the Replacement and Ceching Teble rog;aoonts sn RBN on
the unit. The table is ordered in sscending order. Thus the
first entry corresponds to the first RBN on the unit, etc. The size
of each copy of the table may exceed thet required to contain an entry
for each RBN on the unit since additional entries may be required to
align the tuble so that adjacent copies can begin on a treck boundery.
Entries that do not correspond to RBNs on the unit ere celled “nuil
entries”; there is slways at lesst one null entry at the end of the
RCT. All other entries past this last null entry are undefined.

NOTE

The RCT pad eres is controller epecific and
should never be accessed by the host,

The formet of a replacement block descriptor in the Replecement and
Ceching Tables is:

$€evcevcrmccccncnceeccacas 16 bite----~------------ovoao >!
T LN (o) :
¢ cooe LN (high) '
A B IteI e 12 D tee eIl IIIIIIIIIIIN

Where:
LBN is the Logical Block Number of & revectored LBN sector.
COOE is one of the following octal values:

00 - Unslloceted (empty) replecement block.
02 - Allocsted replecement block - primary RBN.
03 - Allocsted replecement block - non-primary RBN.
04 - Unusable replecement block.
s 05 - Alternate unusable replacement block
10 - Null entry - no corresponding RBN sector.

For codes 00, 04, and 10 the LBN field is always zevo.

S€EQ 0071
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SEQ 0072

NOTE

s This code is reserved. Progzam- should treat
this code as if it were code .

Embedded-controllers with no distinction between primary and secondsry RBN's
must use:

1. Code 02 if the replecement block cen be retrieved with little
degradation of performance for sll blocks.

2. Code 03 if accessing the replecement block has a large impact on
perforsance for sll blocks.
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3.3.2 FCY Structure - Each copy of the FCT is composed of one volume
information block, one S12 byte format table, one 576 byte format
teble, end one subsystem temporary storsge sres (distributed amongst
the alignment peds). An FCT copy has the following format:

- e E e mEmeEmEmEEmee i e s EEsw -

volurme
information
block

A . L e I R B

128 bad block
descriptors
512 mode

128 bad block
descriptors
S12 wmode

128 bad block
descriptors
576 wmode

128 bed block
descriptors
576 wode

128 bed block
descriptors
576 wode

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

subsystem
scratch

storage

SECTOR O

SECTOR 1

SECTOR 2

SECTOR m»

SECTOR m-1}

SECTOR p

SECTOR p+1

SECTOR Fct-1

SEQ 0073
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The XBN srea itself is always formatted to contein 512 byte sectors. The

calculstions for m and p are:

m = ((((Lecegetear)el)/2)+127)/128
P := 2%m

Sector O contains verious volume identification information,

P L TR T A A I B I

, | WORD
frencssrucnerra e e~ .
! formatting instance !
! number ! WORD
R L L L L T ) ¢
! volume serial number !
! lesst significant word! WORD
R LR R R T *
! volume serisl number !
! ! WORD
R L T R PR .
! volume serial number !
! ! WORD
Prrecmcscsscsranumnennnewr *
! volume serial number !
! most significent word ! WORD
rrrccracasssnensnsssana *
! date that volume wes !
! first formatted (low) ! WORD
fromcccncmarnmaennme nmmee .
! dats that volume wes !
! first formetted ! WORD
R L L L L R TR R *
! date that volume wes !
!  first formstted ! WORD
R L L R R R +

! dete that volume was !
! first formetted (hngh)' WORD

! date of mast recent !
tvolume formatting (low)! WORD

t dete of most recent

!  volume formatting WORD
P L L R T T +
¢t dete of most recent !
H volume formatting ! WORD

! date of most recent !
‘volum formatting (hfgh)' WORD

' number of used entr:cs'
! in 512 teble (low) ! WORD

0

10

11

12

13

14

The format is:

SEQ 0074
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SEQ 0J7<

! number of used entries!
! in S12 table (high) ! WORD 15
! in 576 teble (low) ! WORD 16

! number of used entries!
! in 576 teble (high) ! WORD 17

L
! XBN of scratch ares !
! in this copy (low) !

WORD 18
doerermrrememccceracnnnrean *
! XBN of scratch areas !
! in this copy (high) ! WORD 19
R L RN .
! gsize of scratch ares !
' in this copy ! WORD 20
T '
. zZeros .
' '
P L L L L L R '
! zeros !
H ! WORD 255

R L L I WP R P WP I N e

Where:

WORD O: "Media Mode” - is “126736” for a S12 byte format and "074161"
for a 576 byte formet. During formatting the medis mode word is set to
zero.
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4.0 PERFORMANCE AND PROGRESS REPORTS

At the end of esch pess. the pess count is g:ven slong with the totel
nmber of errors repcrted since the disgncst ¢ was started. The "EOP”
switch con be used to control how often the end of pass message is
printed. Section 2.2 describes switches,.

A statistical report will sutomaticelly be printed periodicelly
(approximetely every fifteen minutes). It con be suppressed by
setting the Inhibit Stetistical Report flag (e.g. START/FLAGS:ISR).
This 1s the same report that can be printed on demand with the PRINT
commend .

The report will look like the following example:
TEST 1 IN PROGRESS RUN TIME 2:24:10

SEQ 0076
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5.0 TEST SUMMARIES

The controller Host Resident Disgnostic consiste of one POP-11
disgnostic supervisor program that runs in the POP-11 processor end
three progrems that run in the controller's buffer memory through en
interpreter celled the “diegnostic machine” which resides In the
controller. The PDP-11 progrem meinly is responsible for downline
loading the “disgnostic mechine” progrems into the controller end
starting their execution. The “diegnostic machine” progrems control
the testing from that point by requesting the PDP-11 processor to
supply information, print error messages and updete statistics. The
"di.gno?tic mechine” progrems inform the PDF-11 processor when 8 test
s complete.

S.1 TEST 1 - BUS ADDRESSING TESY
The purpose of test 1 is to complete the testing of the Unibus
interfece in the controller. The controller resident diegnostic is

not sble to completely test the Unibus interface beceuse communication
with the POP-11 grocessor is necessery. Specifically, this test will:

1. Check that every sddres. ..".. o the Unibus cen be
driven to both one and zero states

2. Check that the controller can interrupt the POP-11 processor
st the proper priority level and vector.

3. Exercise the Unibus interface by trensferring blocks of
date to and from Unibus memory.

This test sssumes that the following sre being tested by the controller
Resident Disgrnostic:

1. Al]l dets bits cen be written and read correctly.
2. NPR cycles can be executed correctly.

Test 1 is divided into eight subtests. One st & time, each controller
selected for testing will run esch subtest.

Subtest 1 mekes sure thet the controller IP and SA registers exist.

Subtest 2 initializes the controller through steps 1 and 2, end runs
the first pert of the controller's resident disgnostics.

Subtest 3 initislizies the controller into disgnostic wrap mode. In
this mods any velue written into the SA register is echoed in the SA
register.

Subtest 4 initislizes the controller using the smallest size ring
buffer allowed and interrupts dissbled. This sllows the controller

SEQ 0077
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Resident Disgnostics to perform bus address testing. Any controller
Resident Diagnostic errors will be reported.

In subtest 5, the controller is initielized with interrupts ensbled.
The vector address and priority level will be determined solely from
the snswers to the hardware questions. If the hardware vectors to the
wrong eddress, it is impossible to determine the result. A
descriptive error message of the problem will not occur (the program
or processor or an unrelated messege may occur). Therefore,
the message “TESTING INTERRUPY ABILITY OF CONTROLLER AT ADR csr VEC
vec ..." is printed just before the controller is requested to ceuse
an interrupt end the word “COMPLETED” is printed (on the same line)
when the interrupt test is completed. If the word "COMPLETED” does
not follow the first message. it should be apparent that the interrupt
coused the disgnostic or processor to go sstray. The priority level
of the interrupt reguest is slso verified.

Subtest 6 initislizes the controller with 8 lerge ring buffer srea and
interrupts dissbled. The lerge ring buffer sresis supplied to sllow
the controller Resident Diagnostic to do the most bus address testing
possible. Any controller Resident Disgnostic errors will be reported.

Subtest 7 downline loads the DM ADDRESSING TEST program into the
controller end executes it. The DM eddressing test tests the
controller's ability to correctly address host memory. In order ¢to
test this ability, the DM sddressing test consists of three unique
parts. Esch peart is desi to catch a specific set of problems;
once the test is complete, the ueser will have confidence that the
controller will be eble to correctly address all of host mesory.

Pert 1. - Read host memory with host cooperation

Before the DM sddressing test is sterted, the host identifies two
unigue regions of memory: 1 - Resdeble memory (usually the host
identifies all eddresees O - 2¢¢18 - 2 ss resdable -- the DM test will
tolerste NXMs) 2 - Readsble AND writesble memory (ususlly this is a
smell srea that the host sets eside for the unique use of the DM
addressing test). Both areas MUST begin and END on word boundaries
(NOTE: the word defined by the ending address IS used).

The host., just prior to sterting the =DM addressing test, writes into
each word of the WRITEABLE srea the address of eech location; for
example, location 12564 will contain the number 12564, location 12566
will contasin 12566, etc. If the writesble area is located in
addressing spece grester than 2¢416 - 2, only the low order 16 bits
sre stored in the word.

Once the writesble sree is filled with the sddresses of esch location,
the DM eddressing test is downline-loaded into the controller. The DM
test will first ask the host for the bounding seddresses of readable
and writesble memory. The DM will then read, one word st a time, each
word in the writesble srea, and compare its contents against the
address that the DM attempted to read. If any mismatch is found
between an address read and its contents, an error is printed.

SEQ 0078
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SEQ 0079

Once the entire writesble ares is read, Part 1 is complete.

Pert 2 - Unique sddressing test

The unigue sddressing test will drive ss meny addressing lines es
possibie to both one and zero, checking to make sure that es each one
chenges, 8 different and unigue locetion is addressed. This will
cotch any addressing lines that may be stuck-et-one or stuck-at-zero.

The method used is as follows:

The first word in the writeable sres is written with all ones. NOw
bit 1 of the writesble location’'s eddress is toggled. If the
resulting sddress falls within the resdable eares, the resulting
address is read. If & NXM results. or the contents of that sddress is
NOT all ones, the test knows that it hes accessed 8 unigue and
different locetion. If the contents of the resd location IS sll ores,
the test then writes all zerces to the firet word of the writesble
ares. Now it resds the 'toggled’ sddress agein., If the contents ere
NOT zero, the test knows it hes ecceessed 8 unigue locetion. If the
contents of the resd location ARE zero, asddressing bit 1 is know to be
stuck, end an error is reported.

The sbove process is repested for bits 2, 3. ete. uwp to bit 31.
However, the ‘toggled’ addreess is NOT read from unless it falls within
the readsble sres. For this reseon, the readable sres should be mede
ss lerge ss possible to fecilitete testing.

Paert 3 - Lerge buffer resds and writes

In the third pert. the DM eddressing test tries to do lerge buffer
writes end resds to and from host memory. This is to stress the
controller by causing it to do lergs trensfers st a high speed.

The test deteraings if the internsl buffer memory is either 1 r or
smgller then the host writeable eres. If the internal buffer is
sseller, it will do seversl writes in order to fill uw the host
writesble eres. Otherwise., it will scele the writes down to the size
of the writeable sres.

Three petterns will De written end reed to snd from host memory. The
first pettern will be written until the entire writeable aree s
tilled. Then the writesble sres will be resd beck., and & deta compere
will be run ageinst the ceta resd. This will be repested for the next
two petterns. Once this cest is complete, the entire OM oddressing
test is finighed.

Subtest 8 performs extensive meintensnce write and read operstions
between the host end the controller. Each location in the controller
memory is written and read 32 times with @ “ghifting 1~ and “shifting
0" dets pettern to check for “stuck et 1” end “stuck et 0" errors.
After eoch locetion in controller memory is resd, it is overwritten
with o d:.fferent pettern to verif, the memory is being addressed
properly. The dets resd from the controller is compered (o the
pettern written to the controller. Any differences found indicete
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errors.

The next controller selected for testing is then be tested in the same
menner. When all controllers heve been tested, test 1 ends.

5.2 TEST 2 - OISK RESIDENT DIAGNOSTIC TEST

The purpose of test 2 is to execute the diagnostics that run in eech
divk arive. These disgnostic programs ere resident in the disk drive.
This controller disgnostic progrem only knows the procedure to execute
the disk resident disgnostics end how to determing shether 8 test

pessed or failed.

Uune at 8 time, sech controller selected for testing is initielized and
s “disgnostic mechine” progrem downline loeded. The “disgnostic
mechine” progrem seke whet drives sre .0 be tested, tnen iseues
severrl commends to the disk drive end check for the correct response
from the drive. This should serve o8 o good indicetor thet the
controller end disk drive con communicete.

A DIAGMOSE commend is then iseued to the drive to request the drive
run 8ll of its diegnostice. If the disk drive requests s downline
loed of » drive diagnostic, the diegnostic program is resd from the
XXDP+. loesd device, downline loeded into the disk drive and sterted.
There is no limit to the mumber of downlineg loeds thet cen be
requested by @ drive.

If the "Menusl Intervention Mods” softwere guestion wes enswered “N”
(default) testing proceeds to the next drive. then all drives on the
controller heve been tested, the next controller selected for testing
e tn;od in the seme marner. When 8ll controller’'s heve been tested.
test ends .

1f the "Manual Intervention Modo" softwere question wee answered Y-,
an intersctive mode is entered to sllow the operator (o perfors
disgnostic activities on the disk drive es desired. The Service
Menusl for the diek drive must be used to determineg what diasgnostic
cepabilities sre aveilable.

SEQ 0060
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SEQ 0081

Firgt, & brief Jdescription of availsble commands is printed sas
follows:

TEST 02 MANUAL INTERVENTION ON UNIT unit CONTROLLER AT csr DRIVE plug
TO WRITE AND READ MEMORY:
W DATA REGION OFFSET
R REGION OFFSET
TO RUN A DIAGNCSTIC:
0 REGION
TO EXIT QUESTIONING:

€
DATA, REGION AND OFFSET ARE HEX VALUES.
?

Commands may be typed after the question mark prompt. Eech commend is
processed os entered and results displeyed immaediately. The exit
command will sllow the disgnostic to proceed.

Read and write commands remember the region and offset values.
Successive read and successive write commenus autometically increment
to the next offset if the region and offset values sre not typed. ) S 4
8 region is typed but not an offset, offset zero is used.

Examples:

W FF FFFC 4
W 02
R FFFC 4

FFFC 0004/ FF
R

FFFC 0005/ 02
u a1 FFFC

FFFC 0000/ 21

Command 1 writes one byte (FF) into region FFFC, offeet 4. (ommend 2
writes one byte (02) into the next byte - region FFFC, offeet 0005.
Commaends 3 and 4 resd the bytes back. (ommend 5 writes one byte (21)
into the first byte of region FFFC, Commerd 6 reads back thst byte.

The disgnose commend remewbers the region from previous disgnose
commends only, becsuse the region containing the diagnostic s
generally not the same region used to ~write perameters or read
results. If the disgnostic returns sny date, the deta is printed
immedistely.

AUV B g
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5.3 TEST 3 - DISK FUNCTION TEST

The purpose of test 3 is to functionally test the disk drive. On @
drive thet is well disgnosed by ite disk resident disgnostics (exe-
cuted by test 2) these functional tests will have little velue. On o
drive that has no or minimal resident disgnostice, these functionel
tests will have more vealue.

Test 3 starts by initislizing each controller selected for testing
end then downline loedi a “disgnostic machine” program into esch
controllsr. Once all controllers have been sterted, the POP-11
program responds to requests from all controllers. When all the
controllers have indicated the end of testing., test 3 ends.

The "diegnostic machine” program performs ths following functions on
esch drive:

1. Issue 8 DRIVE CLEAR commend.
2. Issue RECALIBRATE commend.

3. Issue & CHANGE MODE command to ensble disgnostic cylinder
access, set the drive to 512 byte sector size, and write
protect.

4, Issue INITIATE SEEX command to lesst Jisgnostic cylinder.

S. Read all factory formatted sector hesders. If no headers on
8 tisck can be resd, report the error, otherwise continue.

6. Sterting with cylinder O, growp 0 end incrementing through
every cylinder on the disk, seek to s grouwp, read &
hesder on track O end then seek to the factory formetted
disgnostic cyl.nder. Read from the diagnostic cylinder to
verify disk positioned correctly.

7. Attempt to write on the first diagnostic cylinder while write
protected.

8. Issuc 8 CHANGE MODE command to enable formatting operstions
snd disable write protect.

9. Formet sll writable DBNe in S12 byte format.

10. Write end read several date pstterns to each writable D8N,
Report an error if all DBNe on one track have an error.

11. Send invelid SDI level 2 end level 1 commands and check the
results.

12. Go to the XBN area and resd s copy of the FCT. Checl ‘0o see
if the drive has been properly formatted i 512 byte mode.

SEQ 0082

f—
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SEQ 0083

13. Issue 8 DISCONNECT command,
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VBRSOV WN -

.NLIST BEX,CND

[

‘--
.MACRO
IRP

. ENDM
.ENDM

joe
L)
'--

REVISION HISTORY:
REV., A - JFM - 12-SEP-1984

THIS PROGRAM HAS BEEN ADAPTED FROM CZUDCO, RLCVISION E.

MACRO DEFINITION SECTION

PUSH - PUT DATA ON THE STACK

ARGUMENTS:
A - DATA TO BE PUT ON THE STACK

PUSH A

8,

MOV B,-(SP) ; PUSH B ON STACK
PUSH

POP - REMOVE ODATA FROM THE STACK

ARGUMENTS :
A - LOCATION TO PUT THE DATA REMOVED FROM THE STACK

POP A

8, <A>

MOV (SP)..B s POP STACK INTO B
POP

ASSUME - CHECK VALIDITY OF PROGRAM ASSUMPTIONS
FIRSY ,COND LTION, SECOND

.MACRO ASSUME
IF CMI;;GI <FIRSY> - <SECOND>

.ENDC
.ENDM

jee

e W We Be B4 B S @ WS O

.IFF
.ERROR ;BAD ASSUME OF <FIRST> CONDIVION <SECOND>
ASSUME

MACRO DEFINITIONS FOR GLOBAL EQUATES
THESE MACROS ARE USED TO DEFINE INDEXES INTO A TABLE
CALLING SEQUENCE MUST BE

I?glﬁe NAME BYTES  COMMENT

ITEM NAME BYTES  COMMENT
ITEM NAME BYTES  COMMENT

SEQ 0084
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58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
13
74
75
76
77
8
79
80
81
82
83
84
85
86
87
88
89
90
1
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

ENC SIZE

TABLE - DESIGNATES THATY A TABLE IS ABOUT TO BE DEFINED.

END - TERMINATES THE DEFINITION.

ITEM - ENTRY IN THE TABLE. ANY NUMBER OF ITEM LINES CAN APPEAR,

NAME - THE MAME OF THE SYMBOL BEING €QUATED TO THE INDEX. THE INDEX
ALWAYS STARTS AT ZERO.

BYTFS - THE SIZE OF THE VALUE TO BE STORED AT THAT INDEX IN BYTES.

SIZE - (OPTIONAL) THE SIZE OF THE TABLE IN BYTES.

TINDEX - KEEPS TRACK OF THE INDEX VALUE AND WILL RE EQUAL TO THE SIZE
OF THE TABLE AFTER THE END STATEMENT,

S8 B4 Be We B S8 Ss G B2 S e B

.MACRO TABLE
TINDEX = 0

.ENDM  TABLE

.MACRO ITEM NAME BYTES COMMENT
NAME = TINDEX 1 COMMENT
TINDEX=TINDEX+BYTES

.ENDM  ITEM

.MACRO END S1ZE COMMENT
.IF NB SIZE
SIZE=TINDEX s COMMENT
.ENDC

.ENDM  END

*
L 4

PRINT - PRINT CHARACTER

ARGUMENT MUST BE SOURCE STATEMENTY TO MOVE CHARACTER TO PRINT (MOV ARG,.RO)
EX: "PRINY R1” MILL PRINT THE CHARACTER IN 31

SPECIAL CASE: “PRINT #CR” WILL PRINT END OF LINE SEQUENCE

THE PRINTING IS DONE AT THE MODE OF THE LAST PRINT LINE CALL

IE., PNTF, PNTB, PNTX, PNTS

e B 9 W B WY WS W0 W

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

MOVE ARG1,RO i STORE ARG1 IN RO AND
.ENDC
CALL PRINTC ; PRINT THE CHARACTER.
ENDM  PRINTY
(X ]
: PNT... - PROCESSING MACRO FOR NEXT SET OF FORMATTED MESSAGE MACR0S

.MACRO PNT... RTN,ADR,ARG1,ARG2,ARG3,ARG4 , ARGS,ARG6 ,ARG7, ARGS

ARG.CT =0
.IRP AA, <ARGS,ARG7,ARG6, ARGS , ARG4 , ARG3,ARGZ2, ARGL >

IF NB,<AA>

MOV AR, -(SP) ; PUSH AA ON STACK
ARG.CT = ARG.CT.2 + INCREMENT ARGUMENT COUNT
.ENDC
. ENDM
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115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

169
170
171 000000

L] Em"

we WE O O° G0 W0 Ve W ®r
*
-

.MACRO

jee
H
H

SVCINS-
SVCTSTs=
SvCSUB =
SVCGBL =
SYCTAG»

- e Wb e B

JSR R1,RTN i CALL RTN PRINT ROUTIE
.WORD ADR + ADDRESS OF ASCIZ STRING
’:’:?RD ARG.CT 3 ARGUMENT COUNT ¢ 2

PNTF, PNTB, PNTX, PNTS - PRINT FORMATTED MESSAGE MACROS

USE THESE MACROS TO PRINT A FCRMATTED MESSAGE

FIRST ARGUMENT MUST BE ADDRESS OF FIRST CHARACTER OF MESSAGE STRING
T0 BE PUT INTO WORD (.WORD ARG)

UP TO 8 SOURCE STATEMENTS MAY FOLLOW TO SPECIFY PARAMETERS TO BE
USED BY THE FORMAT

PNTF ADR ARG1 ,ARG2,ARG3 , ARGA , ARGS , ARGE , ARG7 , ARGS
::}F LPNTF ADR ARG1,ARG2,ARG3,ARGA ,ARGS ,ARGE . ARG7 . ARGS
PNTB ADR ARG],ARG2,ARG3,ARGA , ARGS , ARGE , ARG7 , ARGS
m‘;a LPNTB ADR ARG1,ARG2,ARG3,ARGA . ARGS ,ARGE . ARG7 , ARGS
PNTX ADR ARG1,ARG2,ARGS , ARGA , ARGS , ARG , ARG 7 , ARGS
g:{x LPNTX ADR ARG1,ARG2,ARG3,ARGA ,ARGS, ARG6, ARG7 . ARGS
PNTS ADR ARG1,ARG2,ARGS, ARGA , ARGS , ARGS , ARG 7 , ARGS

m;s LPNTS ADR ARG .ma.m + ARGA , ARGS , ARG6 . ARG7 , ARGS
PNT ADR ARG) ,ARG2,ARG3 , ARGA , ARGS , ARGH , ARG7 , ARGS

m} LPNT ADR ARG1,ARG2,ARG3,ARGA , ARG5S, ARG6 . ARG7 , ARG
PROGRAM MEADER

LMCALL SVC

SvC ; INITIALIZE SUPERVISOR MACROS

IF STRUCTURED MACROS ARE TO BE USED, “.MCALL STRUCT" AND “STRUCT"
MUST BE ADDED TO INITIALIZE THE STRUCTURED MACROS.

; LIST INSTRUCTIONS, SHIFTED RIGHT
: LIST TEST TAGS, SHIFTED RIGHT

+ LIST SUBTEST TAGS, SHIFTED RIGHT
3 LIST GLOBAL TAGS, SHWIFTED RIGHT
: LIST OTHER TAGS. SH1IrTED RIGHT

THE VALUES OF THE SVC... SYMBOLS ARE ZERO TO ALIGN THE MACRO CALLS
AND THEIR EXPANSIONS. SETTING THE SYMBOLS TO BE MINUS-ONE WILL CAUSE
THE EXPANSIONS TO NOT BE LISTED, THE SYMBOLS MAY BE CHANGED A1 ANY
POINT IN THE PROGRAM.

0000CO

.ASECT

SEQ 0086
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172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201

HEADER

002000

002000
002000
002000
002001
002002
002003
C02004
002005
002007
002010
002010
002011
002011
002012
002012
002014
002014
002016
002C16
002020
002029
002022
002922
002024
002024
002026
002026

002000

103
132
125
104
110

101

000001
000000
024662
025012
002134
002146
000044

*
L

W B W We Ve W WP W W BF B+ Ve e B Ve B

*d

L $NAME ;

L$REV::

L¢DEPO: :
L$UNIT::
L$TIML::
LéHPCP: :
L$SPCP: :
LS$HPTP: ;
L$SPTP: ;

LSLADP; :

.ENABL AMA

2000

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

THE FOLLOWING ARE THE OPTIONAL ‘'HEADER’ ARGUMENTS:

BGNSETWP

- o ow a-

REPORT CODE

SOF TWARE TABLE

SOF TWARE TABLE QUESTIONS
ADD CooE

OROP COOE

ERROR TABLE

ASSEMBLED P-TABLES

POINTER BGNRPT,BGNSW,BGNSFT ,ERRTBL ,BGNSETUP

THE “HEADER* ARGUMENTS ARE: NAME, REV, PATCH, LONGEST TEST

TIME, TYPE, AND PRIORITY. "TYPE“ = O FOR SEQUENTIAL DIAGNOSTIC AND = 1

FOR EXERCISER,
WHEN STARTING THE DIAGNOSTIC (DEFAWT IS 0).

“PRIORITY” SPECIFIES THE PROCESSOR PRIORITY YO BE SET

HEADER CZUDH,A,0,0,0,PRIO7 s TEST 1-3

" ASCII /C/

.ASCII /2/
.ASCII 7V/
.ASCII /0/
-ASCII 7K/
BYTE O
.BYTE O
.BYTE O
.ASCII /A/
.ASCII 0/
.WORD  THPTHV
LWORD O
.WORD L #$HARD
.WORD  L$SOFTY
LMORD  LéHM
WORD  L$SW
.WORD  LS$LAST

sDIAGNOSTIC NAME

sREVISION LEVEL

10

iNUMBER OF UNITS

sLONGEST TEST TIME
;POINTER TO H.W. QUES.
tPOINTER TO S.W. QUES.
tPTR., TO DEF. H.W, PTABLE
tPTR. TO S.W, PTABLE
;OIAG. END ADDRESS

SEQ 0087
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PROGRAM 4EADER
002030 L$STA: : /RESERVED FOR APT STATS
002030 000000 WORD 0
002032 L$CO: :
002032 000000 (MORD O
002034 LIDTYP:: t1DIAGNOSTIC TYPE
002034 0000CO WORD 0
002036 LSAPT: ; sAPT EXPANSION
002036 000000 MORD O
002040 LSDTP: : ;PTR. TO DISPATCH TABLE
002040 002124 MORD  L#DISPATCH
062042 L$PRIO: : ;DIAGNOSTIC RUN PRIORITY
002042 000340 ORD  PRIO?
002044 LSENVI: . ;FLAGS DESCRIBE HOW IT WAS SETUP
002044 000000 MORD 0
002046 LSEXPL: : ;EXPANSION WORD
002046 000000 MORD 0
002050 LSMREV: : ;SVC REV AND EDIT ¢
002050 003 .BYTE  CSREVISION
002051 003 'BYTE  C4EDIT
002052 L$EF:: ;OIAG. EVENT FLAGS
002052 000000 ORD O
002354 000000 WORD 0
002056 L$SPC::
002056 000000 MORD 0
002060 L$DEVP: : ; POINTER TO DEVICE TYPE LIST
002060 002342 MORD  LSDVTYP
002062 L$REPP: : ;PTR. TO REPORT CODE
002062 021334 MORD  LSRPT
002064 L$EXPS: :
002064 000000 MORD O
002066 LSEXPS: :
002066 000000 LMORD O
002070 LSAUT: : ;PTR. TO ADD UNIT CODE
002070 000000 MORD O
02072 LSOUT: : {PTR. TO DROP UNIT CODE
002072 000000 MORD 0
002074 LLUN: : ;LUN FOR EXERCISERS TO FILL
002074 000000 LMORD O
002076 LSDESP: : ;POINTER TO DIAG. DESCRIPTION
002076 002366 MORD  L$DESC
002100 L4LOAD: : ;GENERATE SPECIAL AUTOLOAD EMT
002100 104035 EMT  E$LOAD
002102 L$ETP:: ;POINTER TO ERRTBL
002102 002150 .MORD  L$ERRTBL
002104 LSICP: : tPTR. TO INIT CODE
002104 021500 WORD  L#INIT
002106 L4CCP: : ;PTR. TO CLEAN-UP CODE
002106 022676 .MORD  L$CLEAN
002110 L4ACP: : PTR. TO AUTO CODE
002110 022674 .MORD  L$AUTO
002112 L$PRT : ; ;PTR. TO PROTECT TABLE
002112 021472 MORD  L$PROT
002114 LSTEST:: L TEST NUMBER
002114 000000 . 0
002116 L4DLY: : {DELAY COUNT
002116 000000 MORD 0
002120 L$HIME : : ;PTR. TO HIGH MEM
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002120 000000 .WORD O

SEQ@ 0089

203
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DISPATCH TABLE

CO®-IOTUVNB WM

|

12

002122
002122
002124
002124
002126
002130

000003

022724
024524
024622

.SB8TTL DISPATCH TABLE

HE A4

THE DISPATCH TABLE CONTAINS THE STARTING ADDRESS OF EACH TEST.
IT IS USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST. THE
ARGUMENT OF ‘DISPATCH’' INDICATES THE NUMBER OF HARDMARE TESTS
IN THE DIAGNQSTIC.

DISPATCH 3

.WORD 3
L$DISPATCH: ;

.WORD TL

LMORD T2

. WORD 13

SEQ 0090




N7/

CZUDHAO UDASOA/KDASO Q@ BASIC SU MACRO V05.01b Sundey 07-Oct-84 10:38 Page 86

DEFAULT HARDWARE P-TABLE

VRSOV D W+

13
15
16
18
22
€3

002132
0n2132
002134
002134
002134
002136
002140
002142

002144
002144

172130
000154

.SBTTL DEFAULT HARDWARE P-TABLE

*
»

®e ®r ¢ ®F @+ S0 We ws

L$HM: :
DFPTBL::

L10000:

THE DEFAULT HARDWARE P-TABLE CONTAINS DEFAULT VALUES OF

THE TEST-DEVICE PARAMETERS. THE STRUCTURE OF THIS TABLE

1S IDENTICAL TO THE STRUCTURE OF THE HARDWARE P-TABLES,

AND IS USED AS A "TEMPLATE"” FOR BUILDING THE P-TABLES.

THE ACTUAL P-TABLE BUILT AT RUNTIME IS STORED IN SUPERVISOR

SPACE.

BGNHW  DFPTBL

WORD  L10000-L$H/2

WORD 172150 ; CSR ADDRESS

.WORD 154 ; VECTOR ADORESS

WORD 5. ;: BR LEVEL

.WORD 0. : LOGICAL DRIVE NUMBER
ENOHM

SEQ 0091
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SOF TWARE P TABLE

OOV -JOVNE N e

oy

16
21
22

002144
002144
002146
002146
002146

002150
002150

040400

.S8TTL

LéSW::

SFPTBL::

L10001:

SOF TWARE P-TABLE

THE SOF TWARE TABLE CONTAINS VARIOUS DATA USED BY THE

PROGRAM AS UPERATIONAL PARAMETERS, THESE PARAMETERS ARE

SET UP AT ASSEMBLY TIME AND MAY BE VARIED BY THE OPERATOR

AT RUN TIME. THIS TABLE, UNLIKE THE HARDWARE TABLE, WILL CONTAIN
THE ACTUAL VALUES ENTERED BY THE OPERATOR,

BGNSW  SFPTBL
MORD L10001-L8SW/2

.WORD  tB0100000100000000 $sSINGLE BIT QUESTIONS
ENDSWH

SEQ 0092
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O NS W) e

g
2

000037
000036
000035
000034

000340

000240
000200
000140
000100

.SBTTL GLOBAL EQUATES SECTION

e

e B0 G0

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

EQUALS

:
s+ BIT DIFINITIONS

:

BIT15e=-
81714+~
8I713»-
BIT12+==
BIT1le-
BI710=-
81709=-
81708=-
BITQ7s=»
8IT06e-
BITQS5e~
BITOA =~
8I7103=-
8IT02+==
B8I701==
8IT00==

3
8I719=»
8IT78es
BIV7a»
6IT6=-
B8I1S=-
BIT4=-
B8173=-
B8IT2e-
B81T1es=
8170~-

3
: EVENT FLAG DEFINITIONS
s EF32:EF17 RESERVED FOR SUPERVISOR 1O PROGRAM COMMUNICATION

START COMMAND WAS ISSUED

100000
40000
20000
10000
4000
2000
1000
400
200
100
40

20

10

4

e

i

81709
81108
81107
81706
8110S
BIT04
81703
81Tu2
81101
8IT00

éf .STARTs=e
EF .RESTART -
EF . CONTIMUE - -

EF .NEW=-

EF PR -

32.
31.
30.
29.
28.

CH

: PRIORITY LEVEL DEF INITIONS

]

PRIO7+= 340
PRI06-= 300
PRIOS=+ 24)
PRIO4=+ 200
PRIO3-« 140
PR1IO2-- 100

e BE e B S

RESTART COMMAND MWAS ISSUED
CONTINUE COMMAND WAS TSSUED
A NEW PASS HAS BEEN STARTED
A POMER FAIL/POMER P OCCURRED

SEQ 0097
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GLOBAL EQUATES SECTION

14

000040
000000

000010
000020
000040
000100
000200
000400
001000
002000
004000
010000
020000
040000
100000

PRIO1-+ 40
PRI0O=* 0

H

;OPERATOR FLAG BITS
3

EVLe= 4
LOT=> 10

ADR= = 20
I0U=- 40
ISRe= 100

UAM= = 200

BOE == 400
PNT=e 1000
PRI== 2000
IXE=e 4000

IBE=» 10000
IER»= 20000
LOE=~= 40000
HOE=+= 100000

D8

SEQ 0094
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CONTROLLER BIT DEFINITIONS

OO OB ()

100000
040000
020000
010000
004000

003777

000177
000200
003400
034000
040000
100000

000400
004000

002000
001000
000400
000100
000040

000007
000070

LSBTTL

CONTROLLER BIT DEFINITIONS

SA REGISTER UNIVERSAL READ BITS

100000
040000
020000
010000
004000

SA REGISTER ERROR STATUS BITS

= 003777 :

SA REGISTER STEP 1 SEND BITS

000177
000200
003400
034000
040000
100060

000400 3
004000 i

- B B B B ]

o Ge WA B0 9

SA REGISTER STEP 1 RESPONSE BITS

002000
001000
000400
000100
000040
000377

e G oo B S W8

SA REGISTER STEP 2 SEND BITS

= 000001 :
177776 3

SA REGISTER STEP 2 RESPONSE BITS

= 000007 '
= 000070 }
000100

ERROR INDICATOR

STEP 4 STATUS BIT
STEP 3 STATUS BIY
STEP 2 STATUS BIY
STEP 1 STATUS BIT

ERROR COOE

INTERRUPT VECTOR (DIVIDED 8r 4)
INTERRUPT ENABLE DURING INIT
MESSAGE RING LENGTH

COMMAND RING LENGTH

WRAP BIT

STEP - MUST ALWAYS BE WRITTEN A ONE

LSB OF MESSAGE RING LENGTH
LSB OF COMMAND RING LENGTH

NON SETTABLE INTERRUPT VECTOR
22 B1T ADDRESS 8US

ENHANCED DIAGNOSTICS

MAPPING BIT

SPECIAL MODE B.Y FOR KDAPSO Q
THESE BITS RESERVED

ENABLE VAX UBA PURGE INTERRUPT
LOW ORDER MESSAGE RING BYTE ADODRESS

MESSAGE RING LENGTH ECHO
COMMAND RING LENGTH ECHO

+ RESERVED

SEQ 0095

——n e r— A i . ALt
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CONTROLLER BIT DEFINITIONS

58
S9
60
61
62
63
64
65
67
71
72
73
74
15
76
77
78
79
80
81
82
83
84
85
86
87
a8
89
90
91
92
93
94
95

000200
003400

100000

000177
000200
000400

000001
000374

000017
000360

SA,STE
SA.CTP

= 000200 s+ STEP ECH)
= 003400 3+ CONTROLLER TYPE

SA REGISTER STEP 3 SEND BITS

077777
= 100000

SA REGISTER STEP 3 RESPONSE BITS

= 000177
= 000200
= 000400

003000

SA REGISTER STEP 4 SEND BITS

= 000001

000002
= 000374
SA REGISTER STEP 4 RESPONSE BITS

= 000017
= 000360
003400

3 HIGH ORDER MESSAGE RING BYTE ADDRESS
3 PURGE POLL TEST ENABLE

INTERRUPT VECTOR ECHO
INTERRUPT ENABLE ECHO
VECTOR NOT PROGRAMMABLE
RESERVED

GO BIT TO START CONTROLLER FIRMWARE
LAST FAJLURE CODE REQUEST
;3 BURST LEVEL

3 CONTROLLER MICROCODE VERSION
; CONTROLLER TYPE
: RESERVED

SEQ 0096
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HOST COMMUNICATION AREA DEFINIIONS

V-2 RN RV R ¥V T.V7

100000
040000

1777717
001000

RG. OWN
RG.FLG

MSCP
LOG
OIRG

o
°

22

&8 B B4 B O 08 Bt O ) S0 W8

HC.1S2
HC.RSZ
HC . ESZ
HC.PSZ
HC.BSZ

HC. INY

HC . MSG
HC.MCT

HOST COMMUNICATION AREA DEFINIIONS

COMMAND /MESSAGE RING BIT DEFINITIONS

= 100000
= 040000

VIRTUAL CIRCUIT IDENTIFIERS

INTO HOST COMMUNICATIONS AREA WITH ONE DESCRIPTUR TO EACH RING

SET WHEN CONTROLLER OWNS RING

FLAG BIY

MSCP CIRCUIY
LOG CIRCUIT
DIAGNOSTIC CLIRCUIT

DIAGNOSTIC AND UTILITIES PROTOCOL

...... i&?éﬁﬁﬁﬁ?'iﬁéiéi;ééé"‘-'"""""""'i 4 BYTES
...... FiSSAGE(RESPmSE)RIK;; 4 BYTES
""""" CMRIW; 4 BYTES
"""" MESSAGE £ COMMAND ENVELOPE ) 4 BYTES

MESSAGE £ COMMAND PACKET i 48 BYTES
; """" BUFFER © 1 (RESPONSE TO DM PROGRAM) é 70 BYTES
§ """" 66??&6-3'é°fﬁéiﬁé§?'Eﬁoﬁ'ﬁﬁ'ﬁiéééiﬁi'"'2 70 BYTES
e e emmemeieeaeaeeaaaann- X

NOTE: BYTES ARE GIVEN IN DECIMAL

=0

=1

. -1

= 1000

OFFSETS

AND TWO PACKETS

HC.INT )
)
®

HC.MSG )

HC.MCT )

HC.CMD )

HC.CCT )
[ J

(A I"C.CEV;

& HC.CPK)
)

HC.BF1

HC.BF2

-4,

- “

s &,

= 48,

« 70,

= 0,

s HC.INT.HC. ISZ

= HC.MSG.2.

SIZE OF INTERRUPT INDICAT
SIZE OF RING IN BYTES

SIZE OF ENVELOPE WORDS BEFORE PACKE
SIZE OF COMMAND AND MESSAGE PACKETS

SIZE OF BUFFER
INTERRUPT INDICATOR WORDS

MESSAGE RING START
MESSAGE RING CONTROL WORD

OR WORDS

START

SEQ 0097
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HOST COMMUNICATION AREA DEFINIIONS

58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

000010
000012

©00014
000020

000014
000020

000100
000206

000314

HC.CMD
HC.CCY

m.mv
HC . MPK

MHC.CEV
HC.CPK

HC.BF)
HC.8F2

HC.SI2

MC.MSG+HC .RS2Z
MC.CMD.2.

HC.CMD+HC .RSZ
HC.MEV.HC.ESZ

HC .MEV
HC . MPK

HC . CPK+HC . PS2
HC.BF1+.HC.B8SZ

HC.BF2+HC.BSZ

H8

SEQ 0098

COMMAND RING START
COMMAND RING CONTROL WORDS

MESSAGE ENVELOPE START
MESSAGE PACKET STARY

COMMAND ENVELOPE START

+ COMMAND PACKET START

FIRST BUFFER
SECOND BUFFER

TOTAL SIZE OF HOST COMMUNICATION AREA
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COMMAND PACKET OPCODES DEFINITIONS

SEQ 0099

.SBTIL COMMAND PACKET OPCODES DEF INITIONS

1
3
ot
4 : NOTE: END PACKET OPCODES (ALSO CALLED ENDCODES) ARE FORMED BY ADDING
S $ THE END PACKET FLAG TO THE COMMAND OPCODE. FOR EXAMPLE, A READ
é : COMMAND'S END PACKET CONTAINS THE VALUE OP.RD+OP.END IN ITS OPCODE
7 i FIELD. THE INVALID COMMAND END PACKET CONTAINS QST THE END PACKET
8 i FLAG (I.€E., OP.END) IN ITS OPCODE FIELD, THE SERIOUS EXCEPTION END
9 ; PACKET CONTAINS THE SUM OF THE END PACKET LAG PLUS THE SERIOUS
10 $ EXCEPTION OPCODE SHOWN ABOVE (I.E., OP.SEX.OP.END) IN ITS OPCODE FIELD.
11 3
12 : COMMAND OPCODE BITS 3 THROUGH S INDICATE THE COMMAND CLAS5S, WHICH IS
13 : ENCODED AS FOLLOMS:
14 3 000 IMMEDIATE COMMANDS
15 F 001 SEQUENTIAL COMMANDS
16 i 010 NON-SEQUENTIAL COMMANDS THAT DO NOT INCLUDE A BUFFER DESCRIPTOR
1; 3 100 NON-SEQUENTIAL COMMANDS THAT DO INCLUDE A BUFFER DESCRIPTOR
i $--
19
20 000001 OP.ABOC =1 ; ABORT COMMAND
21 000020 OP.ACC = 20 : ACCESS TOMMAND
22 000010 OP.AVL = 10 : AVAILABLE COMMAND
23 000021 oP.CCO =21 ;3 COMPARE CONTROLLER DATA COMMAND
24 000040 oP.CP = &0 ;s COMPARE HOST DATA COMMAND
25 000022 OP.ERS = 22 ;1 ERASE COMMANG
26 000023 oP.FLU = 23 3 FLUSH COMMAND
27 000002 oP.GCS = 2 ; GET COMMAND STATUS COMMAND
28 000003 oP.GUS = 3 ; GET UNIT STATUS COMMAND
29 000011 OP.ONL = 11 ; ONLINE COMMAND
30 000041 OP.RO » 4] ; READ COMMAND
31 000024 OP.RPL = 24 ; REPLACE COMMAND
32 000004 OP.SCC = 4 ;s SET CONTROLLER CHARACTERISTICS COMMAND
33 000012 oP.SUC = 12 ; SET UNIT CHARACTERISTICS COMMAND
34 000042 OP .WR = 42 : WRITE COMMAND
35 000030 OP.MRD =+« 30 s+ MAINTENANCE READ COMMAND
36 000031 OP.MIR = 31 : MAINTENANCE WRITE COrtMAND
37 000200 OP.END = 200 : END PACKET FLAG
38 000007 OP.SEX = 7 : SERIOUS EXCEPTION END PACKET
31 000100 OP.AVA = 100 ; AVAILABLE ATTENTION MESSAGE
40 000101 oP.DUP = 10% : DUPLICATE UNIT NUMBER ATTENTION MESSAGE
41 000102 OP.SHC = 102 : SHADOW COPY COMPLETE ATTENION MESSAGE
:§ 00C103 OP.RLC = 103 ; RESET COMMAND LIMIT ATTENTION MESSAGE
44 000001 OP.GSS =1 1 DUP GET DUST STATUS
45 000002 OP.ESP =2 : DUP EXECUTE SUPPLIED PROGRAM
46 000003 OP.ELP = 3 i DUP EXECUTE LOCAL PROGRAM
47 000004 oP.SSO = 4 ;s DUP SEND DUST DATA
43 000005 OP.RSD = S ; DUP RECEIVE DUST DATA
4
50 3
<1 s COMMAND MODIFIERS
33 '
S4 $ = 020000 ; CLEAR SERIOUS EXCEPTION
55 040000 M0.CMP = 040000 ; COMPARE
56 100000 MD.EXP = 100000 : EXPRESS REQUEST
57 010000 MD.ERR = 010000 :+ FORCE ERROR
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COMMAND PACKET OPCODES DEFINITIONS

SEC 0100

S8 004000 MD.SCH = 004000 t SUPPRESS CACHING (MIGH SPEED)

s9 002000 MD.SCL =« 002000 3 SUPPRESS CACHING (LOW SPEED)

60 000100 MD.SEC = 000100 : SUPPRESS ERROR CORRECTION

61 000400 MO.SER = 000400 ; SUPPRESS ERROR RECOVERY

62 000200 MD.SSH = 000200 i SUPPRESS SHADOWING

63 000100 MO.WBN = 000100 : WRITE-BACK (NON-VOLATILE)

64 000400 MD.WBV = 00L400 :+ WRITE BACK (VOLATILE)

6S 000020 MD.SEQ = 000020 ;: WRITE SHADOW SET ONE UNIT AT A TIME
66 000001 MD.SPD = 00N001 : SPIN-DOWN

€7 000001 MD.FEU = 000001 s FLUSH ENTIRE UNIT

68 000002 MD.VOL = 000002 t VOLATILE ONLY

69 000001 MO.NXU = 000001 ; NEXT UNIT

70 000001 MD.RIP = 000001 ; ALLOW SELF DESTRUCTION

71 000002 MD.IMF = 000002 3+ IGNORE MEDIA FORMAT ERROR

72 000004 MD.SWP = CO0004 ; SEY WRITE PROTECT

73 000010 MD.CWB = 000010 ; CLEAR WRITE-BACK DATA LOST

;g 000001 MD.PRI = 000001 ; PRIMARY REPLACEMENT BLOCK

76 H

77 : END PACKET FLAGS

79 ‘

80 000200 EF.BBR = 000200 ; BAD BLOCK REPORTED

81 000100 EF.BBU = 000100 ; BAD BLOCK UNREPORTED

82 000040 EF.LOG = 000040 ;1 ERROR LOG GENERATED

gz 000020 EF.SEX = 000020 ; SERIOUS EXCEPTION

85 H

86 3 CONTROLLER FLAGS

e ‘

89 000200 CF.ATN = 000200 s+ ENABLE ATTENTION MESSAGES

90 000100 CF.MSC = 000100 ; ENABLE MISCELLANEOUS ERROR LOG MESSAGES
91 000040 CF.OTH = 000040 ; ENABLE OTHER HOST’'S ERROR LOG MESSAGES
92 000020 CF.THS = 000020 : ENABLE THIS HOST'S ERROR LOG MESSAGES
93 000002 CF.SHD = 000002 ; OSHADOWING

345 000001 CF.576 = 000901 ; 576 BYTE SECTORS

96 3

97 3 UNIT FLAGS

98 3

99
100 000001 UF.CMR = 000001 ;s COMPARE READS
101 000002 UF.CM = 000002 ; COMPARE WRITES
102 100000 UF.RPL = 100000 : HOST INITIATED BAD BLOCK REPLACEMENT
103 040000 UF.INA = 040000 s+ INACTIVE SHADOW SET UNIT
104 004000 UF.SCH = 004000 :+ SUPPRESS CACHING (HIGH SPEED)
105 002000 UF.SCL = 002000 : SUPPRESS CACHING (LOW SPEED)
106 000100 UF.WBN = 000100 : WRITE-BACK (NON-VOLATILE)
107 020000 UF . WPH = 020000 ; WRITE PROTECT (HARDWARE)
108 001000 UF.WPS = 001000 : WRITE PROTECT (SOFTWARE OR VOLUME)
109 000004 UF.576 = 000004 ; 576 BYTE SECTORS

110
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COMMAND PACKET OFFSETS

VR NONE W +

200010
000012
000014
000020
000020
000034

000014

000016
000020
000034
000040
000042

000014

00C014
000016
000020
000022
000024

000034
000040

.SBTTL

H
H

P.CRF
P.UNIT
P.0OPCO

P.BCNT
P.BUFF
P.UAD
P.LBN

P.OTRF

AABAN
m
3fals

s B9 B

2
3
z

P.VRSN
P.CNTF
P.HTMO
P.USEF
P.TIME

COMMAND PACKET OFFSETS
GENERIC COMMAND PACKET OFFSETS

0.
4.
8.
10.
12,
16.
16.
28.

. W% © W T2 We W oo

COMMAND REFERENCE NUMBER

UNLT NUMBER

0PCO0E

MODIF IERS

BYTE COUNT

BUFFER DESCRIPTOR

BUS ADDRESS OF BUFFER DESCRIPTOR
LOGICAL BLOCK NUMBER

ABORT AND GET COMMAND STATUS COMMAND PACKET OFFSETS

= 12,

OUTSTANDING REFERENCE N MBER

ONLINE AND SET UNIT CHARACTERISTICS COMMAND PACKET OFFSETS

= 14.
16.
28.
32.
34.

REPLACE COMMAND PACKET OFFSETS

= 12.

UNIT FLAGS

HOST IDENTIFIER / RESERVED
ERROR LOG FLAGS

SHADOM UNIT

COPY SPEED

REPLACEMENT BLOCK NUMBER

SET CONTROLLER CHARACTERISTICS COMMAND PACKET OFFSETS

12.
14.
16.
= 18,
= 20.

e Bt 8¢ 9 B8

MSCP VERSION
CONTROLLER FLAGS

HOST TIMEOULT

USE FRACTION

QUAD-WORD TIME AND DATE

MAINTENANCE READ AND MAINTENANCE WRITE COMMAND PACKEY OFFSETS

- 28,
‘ 32’

REGION ID
REGION OFFSET

EXECUTE SUPPLIED PROGRAM COMMAND PACKET OFFSETS

SEQ 0101
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SEQ 0102
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COMMAND PACKET OFFSETS

+ DMDT TERMINAL ADOR. (MAINT WRITE Or..Y)

58
4 P.OMDT = 20.
S9 00002 ;. BUFFER DESCRIPTOR FOR OPERLAYS

60 000034 P.OVRL = 28.
61
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END PACKET OFFSETS

O NONE G-

000010
000011
000012
000014
000034

000014
000020

000014
000016

000014
000016
000020
000024
000034

000042
000050

.SBT1L END PACKET OFFSETS

VOOVOVOOVU e

')

VOVIVVVOVOVOVOOOV

. e e @9

.. e

»e

VOODOUVVOUVVLYO

.CRF
JUNIT

.FLGS
.STS

.BCNT
.FBBX

.OTRF
.CMST

.MLUN
JUNFL
HSTI
UNTI
.MEDI

. SHST
. TRKS
.GRPS
.CYLS
.RCTS

RCTC

JLUN
LUNFL
.HSTI
LUNTI
.MEDI

. SHST
.UNSZ
. VSER

GENERIC END PACKET OFFSETS

COMMAND REFERENCE NUMBER
UNIT NUMBER

OPCODE (LSO CALLED ENDCOOE)
END PACKET FLAGS

STATUS

BYTE COUNT

FIRST BAD BLOCK

GET COMMAND STATUS END PACKET OFFSETS

= 12.
= 16.

OUTSTANDING REFERENCE NUMBER
COMMAND STAITUS

GET UNIT STATUS END PACKEY OFFSETS

= 12.
14.
16.
20.
28.
32.
u.
36.
38.
40.
44,
46.
A7,

e G4 Br B B OY O G s B Be B G

MATI-UNIT CODE
UNIT FLAGS
HOST IDENTIFIER
UNIT IDENTIFIER
MEDIA TYPE IDENTIFIER
SHADOM UNIT
SHADOW STATUS
TRACK SIZE
GROUP SIZE
CYLINDER SIZE
RCT TABLE SIZE
RBNS / TRACK
RCT COPIES

ONLINE AND SET UNIT CHARACTERISTICS END PACKET AND AVAILABLE

ATTENTION MESSAGE OFFSETS

= 12.
14,
16.
20.
28.
32.
34,
36.
40,

@ S+ Be Be W S¢ S8 B8 W

MULTI-UNIT COOE

UNIT FLAGS

HOST IDENTIFIER

UNIT IDENTIFIER
MEDIA TYPE IDENTIFIER

UNIT SIZE
VOLUME SERIAL NUMBER

SET CONTROLLER CHARACTERISTICS ENO PACKET OFFSETS

SEQ 0103
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END PACKET OFFSETS

SEQ 0104

58

59 000014 P.VRSN = 12. ; MSCP VERSION

60 000016 P.CNTF = 14, ;+ CONTROLLER FLAGS

61 000020 P.CTMQ = 16. : CONTROLLER TIMEOUT

62 000022 P.CSVR = 18. ; CONTROLLER SOF TWARE VERSION
63 000023 P.CHVR = 19, : CONTROLLER HARDWARE VERSION
64 000024 P.CNTI = 20. : CONTROLLER ID

65

66 H

67 3 GET DUST STATUS END PACKET OFFSETS

68 H

69

70 000014 P.DEXT = 12. ; EXTENSION DOWNL INE LOADABLE PROGRAM
71 000017 P.DFLG = 15, ; FLAGS

72 000020 P.OPRG = 16. : PROGRESS INDICATOR FOR REMGTE PROGRAM
73 000024 P.DTMO = 20. ; TIMEOQUT

74

7% :

76 ; STATUS AND EVENT CODE OEFINITIONS

77 :

78

79 000037 ST.MSK = 37 ; STATUS / EVENT CODE MASK
80 000040 ST.SUB = 40 : SUB-CODE MULTIPLIER

81 000000 ST.SUC =0 : SUCCESS

a2 000001 ST.CMD =] ; INVALIO COMMAND

83 000002 ST.AB0 = ¢ : COMMAND ABORTED

84 000003 ST.OFL = 3 : UNIT-OFFLINE

. 1 000004 ST.AVL = & 1 UNIT-AVAILABLE

86 000005 ST.M¥FE =5 ; MEODIA FORMAT ERROR

87 000006 ST.WPR = 6§ ; WRITE PROTECTED

88 000007 ST.CP = 7 : COMPARE ERROR

a9 000010 ST.OAT = 10 : DATA ERROR

90 000011 ST.HST = 11 ; HOST BUFFER ACCESS ERROR
91 000012 ST.CNT = 12 s CONTROLLER ERROR

92 000013 ST.DRV = 13 : DRIVE ERROR

93 000037 ST.DIA = 37 ; MESSAGE FROM AN INTERNAL DIAGNOSTIC
g 000400 ST.AOL = 400 ; ALREADY ON-LINE

9% :

97 : DUP MESSAGE TYPES

98 ;

99

100 010000 DU.QUE = 10000 ; QUESTION

101 020000 DU.OFL = 20000 ;: DEFAULT QUESTION

102 030000 DU.INF = 30000 : INFORMATION

103 040000 DU.TER = 40000 : TERMINATOR

104 050000 DU.FTL = S0000 ; FATAL ERROR

105 060000 DU.SPC = 60000 : SPECIAL

106
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CONTROLLER TABLE OEFINITIONS

002150
002150
002150
002150
002150
002150
002150
002150
02150
002150
002150
002150
002150
002150
002150

002150

000077
000777
007000

100000
000100
000020
000010

000002

.SBTTL CONTROLLER TABLE DEFINITIONS

B

SELECTED

CT.UNT = 000077
CT.VEC = 000777
CT.BRL = 007000

CT.AVL = BIT15
CT.VER = BIT6

CT.REQ = BIT4

CT.MSG « BITS

CT.CMD = BIT2
CT.AN = BIT}

TABLE

ITEM C.UADR
ITENW C.UNIY
ITEM C.VEC
ITEM C.JSR
ITEM C.JAD
ITEM C.FLG
ITEM C.HCOM
ITEM C.DRO
ITEM C.OR1
ITEM C.DR2
ITEM C.OR3
ITEM C.10
ITEM C.TON
ITEM C.REF

END C.SIZE

CONTROLLER TABLE DEFINITIONS
ONE TABLE WILL BE SET UP BY INITIALIZATION SECTION FOR EACH CONTROLLER

FOR TESTING. TABLES ARE CONTIGUOUS. THE END OF THE TABLES IS

MARKED BY A WORD OF ZER0NS.

THE FIRST TABLE IS PCINTED TO BY THE CONTENTS OF CTABS.
THE NUMBER OF TABLES IS CONTAINED IN CTRLRS,

+ LOGICAL UNIT NUMBER MASK
i VECTOR ADDRESS MASK
BR LEVEL MASK

SEYT WHEN NOT AVAILABLE FOR TESTING

CONTROLLER MICRO VERSION NUMBER UWAS
PRINTED IF SET

BUFFER HAS BEEN GIVEN TO CONTROLLER
FOR REQUEST. SET WHENEVER READ
DUST DATA COMMAND ISSUED.

MESSAGE RESPONSE RECEIVED. WMEMEVER
SEY, CT.CMD IS CLEARED.

COMMAND ISSUED, WAITING FOR RESPONSE

OM PROGRAM RUNNING

i START A TABLE DEFINITION
<BUS ADORESS OF IP REGISTER>

<UNIT NUMBER TO TEST>

«<VECTOR ADORESS/BR LEVEL>

<«INTERRUPT SERVICE ROUTINE FOR CONTROLLER>
‘Piwsg TWO WORDS LOADED WITH [JUSR RO CNTSRV }»
<FL >

<BEGINNING ADRS OF HOST COMM AREA IN MEMORY>
<POINTER TO ORIVE TABLES>

<IF ZERO, NO DRIVE TABLE EXISTS»

w»e Be @ e W W B B9 8

«TIMEOUT COUNTER>
<« (TWO WORDS)>
«COMMAND REFERENCE NUMBER>

<SIZE OF CONTROLLER TABLE IN BYTES»

LSV SE VL VIV VR VR g SR LS VR
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DRIVE TABLF DEFINITIONS

SEQ 0106

.SBTTL DRIVE TABLE DEF INITIONS

1
3
‘00

4 3 DRIVE TABLE DEFINITIONS

5 3

(3 : ONE ORIVE TABLE WILL BE SET UP BY THE INITIALIZE SECTION FOR EACH

i H DRIVE SELECTED FOR TESTING. EACH TABLE IS POINTED TO By A

8 : WORD IN THE CONTROLLER TABLE ON WHMICH THE DRIVE EXISTS.

9 3

1¢ $ THE FIRST TABLE IS POINTED TO BY THE CONTENTS OF OTABS.

11 $--

12

13 000077 DT.UNT = 000077 3 LOGICAL UNIT NUMBER OF DRIVE

14

15 100000 DT.AVL = BIT1S 1 SET WMEN NOT AVAILABLE FOR TESTING
16 040000 0.1 = BITia s INITIAL WRITE

17 020000 0.0CY = BIT13 ;s DIAGNOSTIC CYLINDERS

18 010000 0.ECC = 8IT12 s ECC CORRECTION ENABLED

19 004000 0.RO * BIT11 : READ OWMLY
20 002000 D.W0 s BIT10 s MRITE OMLY
21 001000 D.RET » BITO ;s RETRIES EMABLED
22 000400 0.CyL « BIT8 s START/END CYLINDERS SPECIFIED
23 000100 0.5€0Q = BIT6 ;s SEQUENTIAL ACCESS
24 000040 0.8E = BITS 1 BEGIN/END BLOCKS USED
25 000020 D.TR = BIT4 ; WEN D.BE=0: 1 - TRACKS, O GROUPS
26 000010 D.uWC « BITS ;1 MRITE CHECKS ENABLED
27 000004 D.WCA = 8172 1 ALMAYS WRITE CHECK
28 000002 0.0C « BIT1 s DATA COMPARES ENABLED
29 000001 0.0CA = BITO i ALMAYS DATA COMPARE
30 011012 DOEF « D.ECC.D.MC-0.0C-D.RET : DEFAMLT D.PRM
g;- 140200 OD.ZERC = B8IT15.8177.D0.1IM ; BITS TO BE CLEARED
33 002150 TABLE t START A TABLE DEFINITION
34 002150 ITEM D _DRV 4 <DRIVE NMUMBER>
3? 002150 ITEM D.UNIT -4 <LOGICAL UNIT NUMBER>
;g 002150 END D.SIZE <SIZE OF DRIVE TABLE IN BYTES>
80 ’
:é : DM PROGRAM HEADER DEFINITIONS

H

83
84 000000 ODMTRLN = O : OFFSET TO DOWMLINE LOAD PROGRAM SIZE
8s 000004 OMOVRL = 4 ; OFFSEY YO SIZE OF OVERLAY
86 000040 DMMAIN = 40 : OFFSET TO FIRST WORD OF MAIN PROGRAM
a7 001000 OMFRST » 1000 : ADDRESS START OF HEADER IN DM FILE
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GLOBAL DATA SECTION

BSONEWN -

11
12
13
14
15
16
17
18
19
21
22
23
24

27
28
31
33
35
37
39
61
63
6S
67
69

71
72

002150
002150
002150
002132
002154
002156

002160
002162
002164
002166
002170
002172
002174
002176
002200

002202

002204
002206
002210
002212
002214

002216
002246

002252
002254

002256
002260

002264
002266
002272

002276

000002

000010
000020

.SBTTL GLOBAL DATA SECTION

e
H

H]
‘..

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

ERRTBL
LSERRTBL : :
ERRTYP: : WORD O
ERRNBR : : TWORD 4]
ERAMSG: : . WORD 0
ERRBLK : : LWORD O
FFREE:: .BLKW ]
FSIZE:: .BLKW 1
FMEM: LBLKW 1
FMEMS: .BLKW 1
DTABS:: .BLKW 1
CTABS:: .BLKW }
CTRLRS: .BLKW }
TSTTAB: .BLKW }
DMPROG: .BLKW 1
IFLAGS:: .BLKW )
ICONT == BIT1
IREST =s BIT2
ISTRY == BIT3
ISTRTH == BIT4
TNUM: .WORD O
URUN: LBLKW )
URNING: .BLKW 1
UCNT : BLKW 3
INTRCY: .BLKMW )
TEMP: LBLKY 12.
IPADRS: .WORD O
LHORD O
LHORD O
MORD O

KM.CSR:
KW.BRL :
KW.VEC:
KW, HZ:
KM, EL:
STIME:

NXMAD :

KW1l CLOCK CONTROL

.WORD O
LBLKW 1
LBLKW 1
BLKW 1
BLKMW 2
BLKW 2

LBLKW 1

- G @0 o

FIRST FREE WORD IN MEMORY

SIZE OF FREE MEMORY IN WORDS

COPY OF FFREE AT END OF INIT SECTION
COPY OF FSIZE AT END OF INIT SECTION
START OF DRIVE TABLE STORAGE

START OF CONTROLLER TABLE STORAGE
COUNT OF CONTROLLERS IN PTABLES
POINTER TO 1ST CONTROLLER TABLE
START AODRESS OF DM PROGRAM

FLAGS FROM INIT CODE

CONTINUE EVENT FLAG

RESTART FLAG

START FLAC

STARY FLAG HOLD FOR DMROA ROUTINE

NUMBER OF TEST EXECUTING

NUMBER OF UNITS 7O RUN AT ONE TIME
NUMBER OF UNITS STILL RUNNING
COUNTER OF UNITS UNDER TEST
INTERRUPT RECEIVED FLAG

TEMPORY STORAGE FOR GMANI RESPONSES
4 ENTRIES
FOR CONTROLLER

CSR
ADDRESSES

CSR OF CLOCK

HERTZ (5¢. OR 60.)
ELAPSED TIME
STATISTICAL REPORT TIMER

SET TO -1 BY NON-EXISTANT ADDRESS

SEQ 0107
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GLOBAL DATA SECTION

73

SEQ 0108

75 002300 T2WRR: .BLKW 1 3 WRITE/READ REGION

76 002302 T2WRO: .BLKW 1 ;1 WRITE/READ OFFSET

77 002304 T2DR: BLKW 1 :+ DIAGNOSE REGION

79

80 002306 012252 PTYPE: .WORD PF ; PRINT TYPE

81 002310 000 TTYyout: .BYTE O s TTY OUTPUT BUFFER

82 002311 000 BYTE O ; TERMINATOR FOR ASCIZ STRING

83 .EVEN

a5

H

86 : DATA TO BE SENT AND RECEIVED 8Y CONTROLLER INITIALIZATION

a7 :

88

89 002312 020500 INITBL: .WORD RSP.S51 ; 1ST WORD RESPONSE CHECK ROJUTINE
90 002314 000000 SND.S1: .WORD O ;s 1ST WORD TO SEND T0O SA REGISTER
91 002316 020512 LMORD RSP.S2 ;s 2ND WORD RESPONSE CHECK ROUTINE
92 002320 000000 SND.S2: .WORD O 1 2ND WORD TO SEND TO SA REGISTER
93 002322 020532 LMORD RSP.S3 : SRD WORD RESPONSE CHECK ROUTINE
94 002324 00000C SND.S3: .WORD O 3 3RO WORD TO SEND TO SA REGISTER
32 33 LWHORD RSP.S4 ; 4TH WORD RESPONSE CHECK ROUTINE
97 002326 000000 SSTEP4: WORD O ;3 LOCATION TO SAVE STEP 4 VALWE
98 002330 000000 CNTRSO: .WORD O ; LOCATION FOR STEP BIT MASK
100 0J)233%2 WCHNGD: .BLKW ) ; SAVED LOOPBACK DATA
lgé 002334 BRLEV: .BLKW 1 :+ WORD FOR BR LEVEL STORAGE

1

103 036413 T18MSZ - 36413 ;s CONTROLLER MEMORY SIZE
104 002336 T18PAT: .BlXKw 1 : STORAGE FOR DATA PATTERN

105 002340 OMPTR: .BLKW 1 ;: STORAGE FOR DM PROGRAM POINTER

107
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OIS LN -

14
16
17

18
19

21
23

24
25

31
32
33
35
37
39
40
41
42
53
55
57
59
61

62
63

002342
002342
002342

002366
002366
002366

002432

002435
002440
002443
002466
002474
002477
002566
002643
002736
003042
003057
003156
003266
003322
003353
003377
003426
003443
003472
003500
003553

114

103

040

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

042
042
0&2
042
042
042
042
042

117

132

040

124
116
040
071
071
040
042
042
042
103
042
042
124

040
124
040
124
040
104
077

107

g

.SBTTL

gee
H
i

‘.-

i

LSDVTYP: :

INTSTL:
T2UARN
T2CMSL:

T2CMSS;

: LASCIZ \" ¢ & o
: JASCIZ \N"REACHED TRANSFER LIMIY - TESTING STOPPED"N\
: ASCIZ \N"UNIT "D6~ REACHED ERROR LIMIT - UNIT DROPPED FROM TEST*“N\

GLOBAL TEXT SECTION

THE GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS,
MESSAGES. AND ASCII INFORMATION THAT ANE USED IN
MORE THAN ONE TEST.

NAMES OF DEVICES SUPPORTED BY PROGRAM

DEVTYP <LOGICAL DISK DRIVE>

"ASCIZ /LOGICAL DISK DRIVE/
"EVEN

TEST DESCRIPTION

DESCT™PT <«CZUDHAO UDASOA,XDAS0-G BASIC SU3dSY»>

2%51 /CZUDHAQ UDASOA,KDASO-Q BASIC SUBSY/

UNFORMATTED MCSSAGES
LASCIZ N N\
FORMAT STATEMENTS USED IN PRINT CALLS

ASCIZ \sT\

.ASCIZ \sN\

ASCIZ \* RAUNTIME “D.6":"\
ASCIZ \L9*: "\

ASCIZ \D%\

ERROR PROCESSING MESSAGE STRING s + "N\

.ASCIZ \N"TESTING INTERRUPT ABILITY OF CONTROLLER AT ADR “016" VEC =09~..."\
.ASCIZ \“COMPLETED*N\
ASCIZ \N*“MANUAL INTERVENTION NOT ALLOWED. TEST 2 RUNNING UNATTENDED "N\

ASCIT \N"TEST 2 MANUAL INTERVENTION ON UNIT “D8“ CONTROLLER AT 016" ORIVE “DINA\

.ASCII \“TO WRITE AND READ MEMORY : "N\

LASCIT \* W DATA REGION OFFSET“N\

LASCII \* R REGION OFFSET"N\

LASCII \*TO RUN A DIAGNOSTIC: "N\

.ASCII \* D REGION"N\

ASCII \"TO EXIT QUESTIONING: "N\

ASCII \* E“N\

.ASCIZ \"DATA, REGION AND OFFSET ARE HEX VALUES. "N\
LASCIZ \"? INPUT ERROR"N\
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66
67
68
69
71
72
73
78
79
80
81
82
a3
84
85
86
a7
88
90
92
93
94
95
9%
98
100
101
102
103
104
106
107
108
109
110
11.
112
113
114
115
116
117
118
119
120
121
122
123
124
125
127
126
129
130
131
132
133

003574
003647

003724
003743
003764
004004
004024
004042
004070
004105

004106

004117
004117
004117
004117
004202
004271
004340
004426
004507
004571
004656
004731
005025
005121
005141
003231
005332

116
042

042
042
042
o4z
042
042
042
000

122

042
122
122
122
122
042
122
122
122
042
042
042
116
122

122
042
104

123
123
122

122
042
122
042
042
122
042
122
122
042
122
042
122
122
122
042
122

042
116

110
102
104
104
040
040
040

123

111

111

101
065
065
065
127
065

125
117

117
125
111
111
040
040
040

122

116

MESSG: .ASCIZ
NOCLOCK: .ASCIZ

BASNO: .ASCIZ
BASN1: .ASCIZ
BASN2: .ASCIZ
BASN3S: .ASCIZ
BASL1: .ASCIZ
BASL2: .ASCIZ
BASL3: .ASCIZ

BAS: .BYTE O
BASLN: .ASCIZ
X1A:
X2A:
X3A:
X8A: .ASCIZ
X1: ASCIZ
x2: ASCIZ
X3: .ASCIZ
X4 : .ASCII
.ASCIZ
Xx6: ASCIZ
x8: LASCIZ
X14: JASCII
.ASC11
.ASCI1
.ASCII
LASCIZ
X22: .ASCI1
.ASC1Z
X23A: .ASCII
.ASCII
.ASCI1
.ASCII
.ASCI12
X238: .ASCIZ
x24 .ASCI1Y
.ASCIZ
Xx25 .ASCI1I
.ASCI12Z
X26: LASCII
.ASCII
.ASCIZ
X27: .ASCII
.ASC12
X28: ASCIZ
X29: .ASCII
ASCIZ
XT1: LASCII
.ASCIZ
X32: LASCIZ
X3S: .ASCIZ
X36: LASCII
.ASC12
X38: LASCII

\N"UNIT “D6" CONTROLLER AT “016" DRIVE "D9S\
\"NO LINE CLOCK AVAILABLE FOR TIMING EVENTS“N\

\“HOST PROGRAM"\
\*BUS ADDRESSING“\
\“DISK RESIDENT"\
\*DISK FUNCTION“\
\* DM PC:"012\
\“ CONTROLL<CR AT "016°\
\" DRIVE 0009\
t NULL TO PRINT NOTHING

\R6R6R6R6N 3 FORMAT FOR BASIC LINE OF ERROR MESSAGE

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

\RSRG “CONTROLLER HAS MORE THAN ONE VECTOR OR BR LEVEL N\

\RSRG6“THO UNITS SELECT THE SAME ODRIVE "N\

\RSRG6"MORE THAN & DRIVES SELECTED ON THIS CONTROLLER*N\

\R4“NOT ENOUGH MEMORY TO TEST THE UNITS SELTCTED*N\

\*RESTART PROGRAM AND TEST FEWER UNITS AT A TIME“N\

\R&*TABLE CONSISTANCY ERROR. PLEASE RE-LOAD PROGRAM“N\

\RSR6“THO CONTROLLERS USE THE SAME VECTOR“N\

\RS*CONTROLLER IS NOT SUPPORTED B8Y THIS DIAGNOSTIC PROGRAM. "N\
\*THIS PROGRAM REQUIRES A UDASOA (MODEL 6, MICROCODE VERSION”\

\" AT LEAST 3),"N\

\*OR A KDASO-Q (MODEL 13, MICROCODE VERSION AT LEAST O0)"N\
\N*CONTROLLER REPORTED MODE!. CODE "D4* AND MICROCODE VERSION ~D4N\
\RS*STEP BIT DID NOY SET IN SA REGISTER DURING INITIALIZATION"N\
\*STEP B1T EXPECTED "O16NRBR7\

\RS*CONTROLLER DID NOT CLEAR RING STRUCTURE IN HOS1 MEMORY “~\
\*OURING INITIALIZATION"N\

\D9"* WORDS MERE TO BE CLEARED STARTING AT ADORESS ~"0O16N\

\*THE FOLLOWING WOROS WERE NOT CLEARED: "N\
\S6-ADDRESS *S4 “CONTENTS “N\

\S$701655016N\

\RS*SA REGISTER DID NOT GO TO ZERC AFTER STEP 3 WRITE OF INITIALIZATION"N\
\"PURGE /POLE DIAGNOSTICS WERE REQUESTED"NRSR7\

\RS*INCORRECT DATA RETURNED IN SA REGISTER DURING INITIALIZATION“NA\
\"SA EXPECTED: “O16NROR7\

\RS“DATA COMPARISON ERROR DURING DIAGNOSTI(C PORY LOOP TEST*N\
\“DATA SENT TO SA REGISTER: “O16N\

\"RECEIVED FROM SA REGISTER: “Oi6NR7\

\RS“SA REGISTER DID NOT CHANGE AFTER WRITING TO IT*N\

\*IN PORT LOOP DIAGNOSTIC”NRBR7\

\RS*CONTROLLER DID NOT INTERRUPT THE HOST“NR7\

\RS*CONTROLLER INTERRUPTED AT DIFFERENT BR LEVEL THAN EXFECTED"NN
\*INTERRUPT WAS AT BR LEVEL “O3N\

\RS“NO INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES"N\
\*ASSUME PROGRAM IS MUNG“N\

\RS“MESSAGE BUFFER RECEIVED FROM [t PROGRAM WITH UNKNOWN REQUEST NUMBER "N\
\RS*“DM PROGRAM ASKED FOR DATA ON UNKNOWN DRIVE “N\

\RS“NO INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS "N\
\“WHILE LOADING DM PROGRAM”N\

\RS "MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS"N\
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N\

007613
007711
007722
007732
010017
010060
010126
010200
010234
010301
010404

010521
010606
010635
010672
010741

042
042
042
122
042
042
122
042
123
122
042

123
123
042
042
042

103
117
117
065
103

110
122
122
042
117
101
042
105
117
042
111

042
117
101
105
105

X39:

XFCE :
XMSG1:
XMSGe:
XPKT1:

XPKT2:

XSA:
XFRU:

XFRUA:

JASCII
.ASCII
.ASCIZ
.ASCII

.ASCII

.ASCIZ

.ASCIZ

.ASCIZ
.ASCIZ
.ASCII

.ASCII

.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.EVEN

\"CHECK BUS SELECTION SWITCHES ON CONTROLLER PROCESSOR MOOWLE “N\

\"OR BUS "N\

\ nm na"\

\RS5"DATA COMPARE ERROR DURING CONTROLLER MEMORY TEST“N\

\“CONTROLLER MEMORY ADDRESS: "016N\

\“DATA WRITTEN: "016" DATA READ: “O16N\

\RS*FATAL ERROR REPORTED BY CONTROLLER"NRS\

\“MESSAGE BUFFER CONTAINS: "N\

\S$30165101651016510165101651016S1016N\

\RS“RESPONSE PACKET FROM CONTROLLER DOES NOT CONTAIN EXPECTED DATAN\
\“EITHER CONTROLLER RETURNED ERROR STATUS OR PACKET WAS RECEIVED INCORRECTLY~

\S3“COMMAND PACKET SENT"S6"RESPONSE PACKET RECEIVED"N\
\560165101651401651016N\

\*SA REGISTER CONTAINS: "O16N\

\*REPLACE CONTROLLER PROCESSOR MODULE “N\

\"REPLACE CONTROLLER SDI MOODULE "N\
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NN D N

10

14
15

16
17

18
19

21

22
23

24
25

27
28

011002
011002
011002
011016
011016
011016

011020
011020
011020
011034
011034
011034

011036
011036
011036
011052
011052
011052

011054
011054
011054
011064
011064
011064

011066
011066
011066
011076
011076
011076

011100
011100
011100
011114
011114
011114

011116
011116
011116
011132
011132
011132

104423

104423

104423

104423

104423

104423

104423

.SBTTL GLOBAL ERRDR REPORT SECTION
1o
i THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS USED
: BY MORE THAN ONE TEST TO OUTPUT ADDITIONAL ERROR INFORMATION. PNTB
i (BASIC) AND PNTX (EXTENDED) CALLS ARE USED TO CALL PRINT SERVICES.
BGNMSG ERROO1L
ERROOL::

PNTB X1,0X1A
ENDMSG
L10002:

TRAP CeMSG
BG'MSG ERROOZ2
ERROOZ: :

PNTB X2, #X2A
ENDMSG
L10203:

TRAP C#MSG
BGNMSG ERROO3
ERROO3: :

PNTB X3, 0X3A
ENDMSG
L1C004 :

TRAP CIMSG
BGNMSG ERROO4
ERROOA : :

PNTB p ()
ENDMSG
L10005:

TRAP CH¢MSG
BGNMSG ERROOS
ERROOG: :

PNTB X6
ENDMSG
L10006:

TRAP CeMSG
BGNMSG ERROOS
ERROOB: :

PNTB X8, #X8A
ENDMSG
L10007:

TRAP C4MSG
BGNMSG ERRO14A
ERRO14: :

PNTB X14 ,R3,R1
ENDMSG
L10010:

TRAP CHMSG

SEQ 0112




J9

| CZUDHAO UDASOA/KDASO-Q@ BASIC SU MACRO v05.01b Sundey 07-Oct-84 10:38 Page 98-1
- GLOBAL ERROR REPORT SECTION

42

43
44
45
46
47
48
49
50
S1
52
53

54
55

%
57

18
79

81

82
83

011134
011134
011134
011146
011150
011152
011156
011160
011170
011172
011172
011202
011202
011202
011202

011204
011204
011204
011212
011230
011230
011230

011232
011232
011232
011250
0112352
011254
011256

011272
011274
011276

011300
011310
011310
011310

011312
011312
011312
011324
011324
011324

011326
011326
011326
011342
011342
011342

011344

010201
000301
042701
001405

000404

104423

042737

104423

005742
005712
001406

005722
005303
001365

104423

104423

104423

177775

100000 002330

BGNMSG ERROZ21
ERRO21::
PNT8
MOV
SWAB
B8IC
BEQ
PNTB
BR
ERR21A:
PNTB
ERR21E:
ENDMSG
L10011:;
TRAP

BGNMSG ERRO22
ERRO22: :
8IC

PNTB
ENDMSG
L10012:

TRAP

BGNMSG ERRO23
ERRO23: :
PNTB
TSY
ERR23A: TST
BEQ
PNT8
3 DEC
33 B8EQ
ERR238: TST
DEC
BNE
; ;ERR23C:
PNT

ENDMSG
L10013:
TRAP

BGNMSG ERRO24
ERRO24 : :

PNTB
ENDMSG
L10014:

TRAP

BGNMSG ERROZ2S
ERROZ2S: :

PNTB
ENDMSG
L10015:

TRAP

BGNMSG ZRRO26

XFCE,R2
R2,R1

R1
etC<2>,R1
ERR21A
XFRUA
ERR21E

XFRU

C4$MSG

OSA_ERR,CNTRSD
X22 ,CNTRSD,R2

Cc$MSG

X23A,R1 ,FFREE
-(R2)

(R2)

ERR238
X238,R2,(R2)
R4

ERR23C

(R2).

R3

ERR23A

XFRU

C#MSG

X24 ,R2

C$MSG

X25.R1.R2

C#MSG

SEQ 0113
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84
85

8¢
87

88
89

90
91

92
93

94
95

ol
97

99
100

101
102

103
104

105
106

107
108

109
110
111

112
113
114
115

116
117

011344
011344
011362
011362
011362

011364
011364
011364
011400
011400
011400

011402
011402
011402
011412
011412
011412

011414
011414
011414
011426
011426
011426

011430
011430
011430
011442
011442
011442

011444
011444
011444
011454
011454
011454

011456
011456
011454
011466
011472
011472
011472

011474
011474
011474
011500
011500
011500

011502

104423

104423

104423

104423

104423

104423

004737

104423

004737

104423

011660

011566

ERROZ26: :
PNTB
ENDMSG
L10016:
TRAP

BGNMSG ERROR27
ERRO27: :

PNTB
ENDMSG
L10017:

TRAP

BGNMSG ERROZ28
ERRO28: :

PNTB
ENDMSG
L10620:

TRAP

BGNMSG ERROZ29
ERRO29: :

PNTB
ENDMSG
L10021:

TRAP

BGNMSG ERRO30
ERRO30: :

PNTB
ENDMSG
L10022:

TRAP

BGNMSG ERRO31
ERRO31::

PNTB
ENDMSG
L10023:

TRAP

BGNMSG ERRO32
ERRO32: :
PNTB

CALL
ENDMSG
L10024:

TRAP

BGNMSG ERRO33
ERRO33: ;

CALL
ENDMSG
L1002S:

TRAP

BGNMSG ERRO35

X26,2(R4),R2

C$MSG

X27.2(R4)

C#MSG

x28

C#MSG

X29.R1

C4MSG

XFCE,.R1

CeMSG

X31

censG

X32
MSGPKT

C$MSG

PNTPKT

CIMSG

SEQ Ol14
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XMSG2,(R4),2(R4) ,4(R4),6(R4),8.(R4),10.(R4),12.(R4)

:+ ERROR REPORT ROUTINE

; GET TEST NUMBER
:+ DOUBLE

011502 ERRO3S: :
118 011%02 PNTB X35
119 011512 GO04737 011660 CALL MSGPKT
120 011516 ENDMSG
011516 L10026:
011516 104423 TRAP C$MSG
121
122 011520 BGNMSG ERRO36
011520 ERRO36: :
123 011520 PNT8 X36
124 011530 ENDMSG
011530 L10027:
25 011530 104423 TRAP CeMSG
1
126 011532 BGNMSG ERRO3S
011532 ERPG3S: :
127 011532 PNTB X38
128 011542 ENDMSG
011542 L10030:
129 011542 104423 TRAP of ]2 70)
131 011544 BGNMSG ERRO39
011544 ERRO39::
132 011544 PNTB X39,R1,T18PAT , (R2)
133 011564 ENDMSG
011564 L10031:
140 011564 104423 TRAP C$MSG
141 011566 PNTPKT: PNTB XPKT1
142 011576 010401 MOV R4 .R1
143 011600 262701 000020 ADO aC . CPK R1
144 011604 010402 MOV R4 ,R2
145 011606 062702 000020 ADO OMC . MPK ,R2
i:? 011612 012703 000014 MOV ¢12. .,R3
148 011616 PNTPKL: PNTB XPKT2.2(R1),(R1),2(R2),(R2)
149 011642 062701 000004 ADD #4,.R1
150 011646 062702 000004 ADD ™, R2
151 011652 005303 DEC Wy
152 011654 001360 BNE PNTPKL.
i.gz 011656 000207 RETURN
15S 011660 MSGPKT: PNTB XMSG1
156 011670 016504 000014 MOV C.HCOM(RS),Ra
157 011674 062704 000206 ADD oC . BF2 R4
158 011700 012703 000005 MOV o5,R3
159 011704 MSGPKL : PNTB
260 011746 062704 000016 ADD #14., R4
161 011752 005303 DEC R3
162 011754 001353 BNE MSGPKL
{2 011756 000207 RETURN
16S 011760 BGNMSG ERR.TN
011760 ERR.TIN::
166 011760 013702 002204 MOV TNUM,R2
167 011764 006302 ASL R2
168 011766 012703 004070 MOV #BASLI ,R3

; GET ADDRESS OF DRIVE PRINT LINE

SEQ 0115
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169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

187

o11772
011776
¢12000
012004
012042
012042
012046
012036
012062
012064
012066
012072
012076
012100
012102
012104
012112
0i2116
012116
012116

005764
100002
012703

004737

062704
012402
006302
063702
067702
105712
001001
005202
012737
004737

104423

000004
004105

021046
000006

002200
170102

012322
012476

002306

1%:

NCON:

ENDMSG
L10032:

157
8PL
MOV
PNT8

CALL
PRINT
ADD
MOV
ASL
ADD
ADD
TST8
BNE
INC
MOV
CALL

TRAP

4(R4) 3
1 H
#B8AS ,R3

BASLN, TNAMES-2(R2),#BASL1,

ASSUME C.UADR EQ ©
RNTIME
#CR
#6,R4
(R4). R2
ﬂ

RS
DMPROG, R2
SDMPROG, R2
(R2)

NCON

R2

oPX ,PTYPE
OSTRNG

- W B s B4 B4 B VS Vs WS Ve O

C$MSG

SEQ 0116

CHECK IF DRIVE NUMBER GiVEN
BRANCH IF SO

(R4),88ASL2,(KR5),R3,4(R4)

GET RUNTIME PARAMETERS
ADVANCE TO NEW LINE
SET R4 TO POINT TO MESSAGE POINTR
GET MESSAGE POINTER
DOUBLE TO MAKE BYTE OFFSET
ADD TO START OF MESSAGE STRINGS
ADD SIZE OF MAIN PROGRAM
CHECK FIRST BYTE
IF ZERO

INCREMENT TO NEXT BYTE
CHANGE TO EXTENDED OUTPUT
JUTPUT ACTORDING TO STRING
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GLOBFL SUBROUTINES SECTION

ORI NE N

10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
Sl

012120
012120
012i22
012124
012126

012130
012130

012132
012136
012142
012144
012146
012152
012154

012156 012701 000146
S2 012162 004737 012132

104454

011054

104444

160137
002766
060101
060137

000207

002162

002160

.SBTTL

* 4

. ®¢ 8 ws S

FMERR:

*
L

e Be B¢ §F B4 BF GF s B S8 PP s B B4 B B

2
3

*
>

-t WS W L W U W B We Se S A

Z
3

GLOBAL SUBROUTINES SECTION

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

ERRSF 4, ,ERROO4
TRAP C4ERSF

WORD 4
.WORD O
.WORD  ERROO4
; DO CLEAN-UP TRAP
OOCLN

TRAP C$DCLN

ALOCM - ALLOCATE A BLOCK OF FREE MEMORY. REPORT ERROR I+ MEMORY
EXHAUSTED.

INPUTS:
Rl - NUMBER OF WORDS TO ALLOCATE
FFREE - FIRST FREE WORD IN MEMORY
OUTPUTS FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS
R1 - ADDRESS OF FIRST WORD OF ALLOCATED MEMORY
FFREE - NEW FIRST FREE WORD IN MEMORY
FSIZE - SIZE OF FREE MEMORY LEFT AFTER ALLOCATION

SYSTEM FATAL ERROR WILL BE REPORTED IF NOT ENOUGH MEMORY AVAILABLE
AND ENTIRE PROGRAM WILL BE STOPPED,

SAVE FFREE AT ENTRY
REDUCE SIZE OF FREE MEMORY

PUSH <FFREE>
SuB R1,FSIZE

BLY FHERR ; REPORT ERROR IF NOT ENOUGH MEMORY
ADOD R1,R1 : CHANGE WORDS TO BYTES

ADD R1,.FFREE : CALCULATE NEW START OF FREE MEMORY
:EG;WN <R1> : GET START OF ALLOCATED MEMORY

HCOMM - ALLOCATE MEMORY FOR HOST COMMUNICATION AREA AND PACKET
BUFFERS WITH ONE DESCRIPTOR IN EACH RING. THIS SUBROUTINE IS CALLED
AFTER INITIALIZING A CONTROLLER WITH SA.MSG=C AND SAR.CMO=0.

INPUTS:
RS - ADDRESS OF CONTROLLER TABLE
OUTPUTS:
CONTROLLER TABLE POINTING TO HOST COMMUNICATION AREA,
RING POINTERS TO PACKETS,
R4 - ADDRESS OF HOST COMMUNICATION AREA
MOV #<HC,SIZ>/2,R1 : GET SIZE OF AREA TO ALLOCATE
CALL ALOCM 1 ALLOCATE THE MEMORY

SEQ@ 0117




GLOBAL SUBROUTINES SECTION

53
54
SS
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
15
76
77
78

85

012166
012170

012174
012200
012204
012210
012214

012216
012222
012224
012230
012234
012236

012242
012246
012250
012252
012252
012256
012260
012264
012266
012270
012274
012276
012276
012302
012304
012310
012312
012314
012320
012322
012322
012326
0123%
012334
012336
012340
012344
012%4¢6
012346
012352
012354
012360
012362
012364
012370

010104
010465

062701
010164
062701
010164
000207

110037

012701
120027
001002
012701

004777
000207

012746
010146
012746
010600
104417
062706
000207

012746
010146
012746
010600
104414
062706
000207

012746
010146
012746
010600
104415
062706
000207

012746
010146
012746
010600
104416
062706
000207

000014
000020
000004

000000
000010

002310

002435
000015

002440
170040

002310

002310
000002

002310
000002

geoe

'--
PRINTC:

1s:

PX:

PS:

MOV
MOV

ADOD
MOV
ADD
MOV
RETURN

PPINTC - PRINT A CHARACTER

B10
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R1,R4
R4 ,C.HCOM(RS)

oHC . MPY(,R1
R1,HC.MSG(R4)

@<HC . CPX -HC . MPK> ,R1

R1,HC.CMO(R4)

CALL WITH MACRO PRINT

HOV8
PUSH
MOV
Ces
BNE
MOV

TRAP
RE TURN

RO, TTYOUT
<R}>
OFRMTT R1
RO, &CR

18
OCRLF ,R1

SPTYPE
<R}l>

R1,O8TTYOUT
oTTYOUT, -(SP)
Rlo '(9)

02, -(SP)
9.“

CSPNTF

6, 5P

R1,8TTYOUY
“1. ‘(9)
.2. ‘(9)
SP RO
CsPNTB

06 ,SP

R1,077TY0UT
eTIYOUT, -(SP)
Rl.'(”)
.2.’(“)
9.”

CIPNTX

86 ,SP

R1,8TTYOUTY
eTTYOUT, -(SP)
91. '(9)
.2.'(?)
SP,RO

COPNTS

6, 5P

GET ADORESS OF HOST COMM AREA

PLACE BEGINNING ADRS OF HOST COMM
AREA IN THE CONTROLLER TABLE

COMPUTE START OF MESSAGE PACKET

PLACE IN RING

COMPUTE START OF COMMAND PACKET

PLACE IN RING

SAVE CHARACTER FOR TTY OUTPUT

GET FORMATTED ASCIZ STRING STATEMENT

IF NOT A CARRIAGE RETURN, THEN

PRINT SOME OTHER CHARACTER, ELSE

GET FORMATTED ASCIZ STRING STATEMENT
GO PRINY CR-LF.

PRINT THE ASCIZ STRING,

SEQ 0118
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86
87
a8
89
90
91
92
93
o4
95
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
124
125
126
127
128
129
130
131

133
134
135

137
138
139
140
141
142

012372
012400

012402
012410

012412
012420

012422

012430
012440
012442
012444
012430
012452
012456
012472
012474

012737
000413

012737
000407

012737
000403

012737
012102
010604
062704
004737

062006
000110

012252

012276

012322

012346

000012
012476

002306

002306

002306

002306

R

Sr S¢ v
L]

LPNTF ;

LPNTB:

LPNTX:

LPNTS:

LPNT:

PRINT FORMATTED MESSAGE
CALL WITH MACRO PNT, PNTF, PNTB, PNTX, Ok PNTS

MOV oPF PTYPE

BR LPNT

MOV P8 ,PTYPE

BR LPNT

MOV ®PX ,PTYPE

BR LPNT

MOV oPS ,PTYPE

PUSH <R2,R3.R4,R5>

MOV (R1).,R2 1+ GET ADDRESS OF ASCIZ STRING

MOV SP.R4 3 COMPUTE ADORESS OF 1ST ARGUMENT AND
ADO #12.R4 ; SAVE IT IN R4,

PUSH <Rl> s SAVE R1 ON THE STACK

CALL OSTRNG ; PRINT THE FORMATTED MESSAGE

POP <RO,RS5,R4 R3S R2,R}» s RESTORE REGISTERS FROM STACK

ADO (RO).,SP : ADJUST STACK POINTER CVER ARGUMENTS
JSP 8RO : RETURN

OSTRNG - OUTPUT A MESSAGE ACCOROING TO A FORMAT STRING
FORMAT OF THE ASCIZ STRING IS AS FOLLOWS:
CHARACTZRS ENCLOSED IN QUOTES ARE TO BE PRINTED AS THEY ARE.

On'lmnmISE CODE IS A SINGLE LETTER FOLLOWED BY AN OPTIONAL DECIMAL

t

- PRINT OCTAL NUMBER., N REPRESENTS SIZE OF BINARY NUMBER PASStD
IN PARMETER IN BITS, MAY BE IN RANGE 1 TO 32. IF N>16, TWO
PARMETER WORDS ARE USED, OTHERWISE ONLY ONE WORD. LEADING ZEROS
ARE PRINTED. N IS ALWAYS SPECIFIED.

- PRINT UNSIGNED DECIMAL NUMBER FROM M BI™ PARAMETER. LEADING

gtlg; UOE NOT PRINTED. A 16 BIT MUMBER EQUAL TO ZERO WILL

- PRINT MEX NUMBER FROM PARAMETER OF N BITS., IF N>16 TWO

PARAMETERS ARE USED, OTHERWISE ONLY ONE PARAMETER. LEADING

ZEROS ARE PRIMTED.

PRINT N SPACES. N ASSUMED TO BE 1.

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

- PRINY N ASCII CHARACTERS FROM PARAMETERS, N ASSUMED T0 BE 1.

N/2 PARAMETER WORDS USED.

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

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

INFUTS:

2 232 3 %
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GLOBAL SUBROUTINES SECTION

143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
.64
185
186
187
188
189
190
191
192
193
194
195
196
197
196
199

012476
012500
012502
012506
0123510
012512
012514
012516
012526
012530
012534
012536
012542
012544

012546
012550
012554
012556
012562
012564

012566
012572
012600
012602
012604
012610
012612
012614

012616
012622
012626

112201
001421
012700
120110
001407
105720
001374

000406
162700
006300
004770
000755
000207

112200
120027
001403

000771
000207

004737

005301
001373
032704
001401
0052C4
000207

012701
004737
000207

013006

013006
013020

015474

000012
015552

D10

R2 - ADDRESS OF STARY OF FORMAT STRING

R4 - ADDRESS OF PARAMETERS

R2 AND R4 UPDATED TO END OF STRING AND PARAMETERS

ES§§TIF TERMINATOR IN ASCIZ STRING.
GET POINTER TO CHARACTER TABLE
COMPARE CHARACTER WITH TABLE ENTRY
BRANCH IF MATCH FOUND

INCREMENT POINTER

CONTINUE SEARCH IF NOT END OF TABLE
REPORT BAD CONTROL CHARACTER

GET INCREMENT INTO TABLE
DOUBLE 7O WORD COUNT
DISPATCH TO PRINI ROUTINE
GET NEXT

PRINT ALL CHARACTERS TO

GEY CHARACTER
CHECK IF ENDING QUOTE
IF 50, GO GET NEXT CONTROL CHARACTER

CONTINUE PRINTING

CONTROL CHARACTER WAS AN ‘A’', SO PRINT ASCII CHARACTERS FROM

1

H

: OUTPUTS:

3

‘- -

OSTRNG: MOVB (R2).,R} 5
BEQ OSTRE 3

NCONS: CMPB R1,(RO) ]
8EQ NCONF 3
75718 (kO)» s
BNE NCONS :
PNTF ERRME L 3
BR OSTRE :

NCONF: SUB #ERRC ,RO 3
ASL RO 3
CALL SERRD(RO) H
B8R OSTRNG 3

OSTRE: RETURN

3

3 CONTROL CHARACTER WAS A QUOTE, SO

3 THE NEXT QUOTE.

3

CON.QU: MOVB {R2)+,RO P
m Ro..' " H
B8EQ CON. QX :
PRINT RO
B8R CON.QU 8

CON.QX: RETURN

:

:

H PARAMETERS,

3

CON.A: CALL GE TCNY 8

CON.A1: PRINT (R4). 3
DEC R1 :
BNE COMN.AL :
BIT o1 .R4 t
BEQ CON.A2 :
INC R4 3

3

CON.A2: RETURN

!
s CONTROL CHARACTER WAS A ‘D', SO PRINT A

GET COUNT OF CHARACTERS

COUNT THE CHARACTERS
PRINT UNTIL COUNT REACHES ZERO
CHECK IF R4 NOW 000

SEQ 0120

IF SO, INCREMENT TO NEXT EVEN ADDRESS

NOW GET NEXT CONTRGL CHARACTER

DECIMAL NUMBER.

CON.D: MOV #10, ,R1 s LOAD RADIX

CALL PNTNUM s PRINT NUMBER

RETURN + NOM GET NEXT CONTROL CHARACTER
'
3 CONTROL CHARACTER WAS AN 'H', SO PRINT A HEX NUMBER.
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200 i
201
202 012630 012701 000020 CON.H: MOV #16. ,R1 s LOAD RADIX
203 012634 0N04737 015552 CALL PNTNUM s PRINT NUMBER
gg; 012640 000207 RETURN 3 NOM GET NEXT CONTROL CHARACTER
206 H
gg; H CONTROL CHARACTER WAS AN '0’, SO PRINT AN OCTAL NUMBER,
:
209
210 012642 012701 000010 CON.O: MOV #8..R1 s LOAD RADIX
211 012646 004737 015552 CALL PNTNUM s PRINT NUMBER
gig 012652 000207 RE TURN ;: NOM GET NEXT CONTROL CHARACTER
214 H
512 : CONTROL CHARACTER WAS AN ‘N . SO PRINT A CARRIAGE RETURN-LINE FEED.
H
217
218 012654 004737 015474 CON.N: CALL GETCNT 3 GET COUNT
219 012660 CON.N1: PKINT &CR i
220 012670 005301 DEC R1 ; COUNT THE SEQUENCES
221 012672 001372 BNE CON.N1 3
ggg 012674 000207 RETURN 1 NOM GET NEXT CONTROL CHARACTER
224 H
225 3 CONTROL CHARACTER WAS AN ‘R’', SO CALL ONE OF THE PRE-PROGRAMMED
226 3 ROUTINE .
538 ‘
229 012676 004737 015474 CON.R: CALL GETCNT : GET ROUTINE NUMBER
230 012702 020127 000011 cP R1,.8ERR.S2Z ;3 CHECK IF DEFINEC ROUTINE NUMBRER
231 012706 101004 BMHI COM.R1 3
232 612710 060101 ADO R1,.R1 ; DOUBLE COUNT TO GET WORD INDEX
233 012712 004771 012754 CALL SERR.T8-2(R1) ; CALL ROUTINE
gg; 012716 000207 RETURN : NOW GET NEXT CONTROL CHARACTER
236 012720 CON.R1: PNTF ERRMEL ; REPORT BAD MESSAGE STRING
237 012730 pPCP R1 ;1 FIX THE STACK
238 012732 000207 RETURN
239
240 3
g:é : CONTROL CMARACTER WAS AN 'S', SO PRINT SOME NUMBER OF SPACES.
$
243
244 012734 004737 015474 CON.S: CALL GETONT ; GET COUNT
245 012740 CON.S1: PRINT <P’ > 3
246 012750 005301 DEC R1 : COUNT THE SPACFES
247 012752 001372 BNE CON,S1 3
g:g 012754 000207 RETURN ; NOW GET NEXT CONTROL CH RACTER
250 :
ggé $ PRE -PROGRAMMED ERROR ROUTINE DISPATCH TABLE
$
253
254 012756 015036 ERR.T8: .WORD CALR]} s+ CALL ALTERNATE PRINT STRING IN DM PGM
255 012760 015064 .WORD CALR? ; PRINT AN SDI DIAGNOSE RESPONSE

256 012762 015162 .WORD CALR3 ; DECIDE WHETHER TO PRINT RBN
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257
238
259
260
261
262
263

265

269

012764
012766
012770
012772
012774
012776

013000
013000
013002
013004

015006
013007
013010
015011
013012
013013
013014
013015

013016

013020
013022
013024
013026
013030
013032
013034
013036

015176
0152352
015330
015344
015362
015400

000011

003743
003764
004004

042
101
104
110
117
116
122
123

012546
012566
012616
012630
012642
012654
012676
012734

TNAMES :

ERRC:

.WORD CALR4 i PRINT BASIC LINE W/0 CONTROLLER ADDR.
.WORD CALRS 3 PRINT BASIC LINE W/ CONTROLLER ADOR.
.WORD CALR6 i CALL ALTERNATE PRINT STRING IN POP-11
.WORD CALR? + PRINT “REPLACE PROCESSOR MODULE "
.WORD CALRS 3 PRINT “SA REGISTER CONTAINS XXXXXX*
.WORD CALR9 s+ REPRINT LAST NUMBER

ERR.SZ = <,-ERR.TB>»/2

.WORD BASN1
.WORD BASNZ2
.WORD BASN3

CONTROL CHARACTER TABLE

.BYTE '~

.BYTE 'A

.BYTE ‘D

.BYTE 'N

BYTE 'R

.BYTE 'S

.BYTE O sFOLLOW WITH A NULL BYTE
.EVEN

ROUTINE ADORESS TABLE

WORD CON.QU
WORD CON.A
WORD CON.D
.WORD  CON.H
.WORD CON.O
WORD CON.N
WORD CON.R
WORD CON.S
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VRNV D WN -

013040
013040
013044
013050
01305¢
013064
013066
013074

013076
013076
013100
013102

010137
004737
013737
013737
006301
016137
000207

000000G
0000006
0000006

002204
020744
002164
002166

013074

002160
002162

002200

>
*

B B B8 B8 S+ B4 S+ VL B B8 B8 Be

TINIT:

READDT:

TINIT -
INPUTS:
OUTPUTS:

CALL
MOV
MOV
ASL

RETURN

INITIALIZE VARIABLES FOR TEST

Ri - TEST NUMBER

OMPROG - POINTER TO START OF DM PROGRAM IN MEMORY
LBUFS - CLEARED (DELETES ERROR LOG)

TNUM - TEST NUMBER FROM R1

ALL REGISTERS CLOBERED

R1, TNUM ; SAVE TEST NUMBER
RESET 3 RESET / L CONTROLLERS
FMEM,FFREE t ANIT FREE
FMEMS ,FSIZE s INIT FSIZE
R1 : R1 IS WORD INDEX

H

READDT -2(R1),0MPROG STORE ADDRESS OF DM TEST INTO DMPROG

TEST1
TEST2
TEST3

SEQ 0123

oo vl m— S—— it by .

Gy s e — E——— i
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VR NOVNE WM

013104
013110

013114
013120
013126
015126
013132
013140
013144
013146
013146
013152
013154
013160
013164
013170

013172

013176

010137
005037

013705
013737

005065
116537
005765
100405

004737
001402
005237
062705
005337
001356

005737

000207

002206
002210

002176
002206

000012
000002
000002
016524
002210

002212

002210

002212

002074

W B B W e W B W BT WP B e S
L
*

:

LODH:

LONEXT

RUNDM - LOAD AND RUN A DM PROGRAM IN THE CONTROLLERS. RETURN WHEN ALL
OM PROGRAMS MAVE TERMINATED.

INPUTS:
Rl - NUMBER OF CONTROLLERS TO TEST
RS - POINTER TO FIRST CONTROLLER TABLE

IMPLICIT INPUTS:

OUTPUTS OMPROG - POINTER TO START OF DM PROGRAM IN MEMORY
Z SET IF NO CONTROLLERS SUCCESSFULLY STARTED
R1-RS - CONTENTS DESTROYED

MOV R1,URUN i SAVE NUMBER OF W™TTS TO RUN
CLR URNING 3+ CLEAR NUMBER OF UNITS RUNNING

LOAD DM PROGRAM INTO EACH CONTROLLER

MOV TSTTAB,RS :+ GET CONTROLLER TABLE ADDRESS
MOV URUN, UCNT s+ SET COUNTER OF UNITS

CLR C.FLG(RS) CLEAR ALL FLAGS

HOVE C.UNIT(RS),LS$LUN SEE IF UNIT TO BE TESTED

TST C.UNIT(RS)

BMI LONEXT IF NOT, DON'T LOAD THIS UNITY
ASSUME CT._AVL EQ BIT1S

CALL LOADOM 1 LOAD THE DM PROGRAM

BEQ LONEXT i IF ERROR, GO TO NEXT CONTROLLER
INC URNING i IF NO ERROR, COUNT UNIT RUNNING
ADD oC.SIZE.RS s MOVE TO NEXT CONTROLLER TABLE
DEC UCNT 3 CHECK IF MORE CONTROLLERS

BNE LOOM i LOAD NEXT CONTROLLER

CHECK IF ANY CONTROLLERS LOADED

TSY URNING s+ ANY UNITS LOADED?

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

RETURN :

SEQ 0124

s o - e —— o ania



110

CZUDHAD UDASOA/KDASO-Q@ BASIC SU MACRO V05.01b Sundey 07-Oct-84 10:38 Page 102
GLOBAL SUBROUTINES SECTION

-
OCORN VOV E WK pe

27
28

31
57
39
41

42
43

45
47

48
49

51
52
53

013200
013204
013212
013216
013224
013226
013234
013242
013244
013252

013254
013256
013262
013264
013264
013266
013270
013272
013274

013276
013276
013302
013304
013312
013314
013316
013324
013326
013326
012330
013332
013334
013336
013340
013340
013340

013342
013346
013350

0132705
013737
016504
032765
001446
116537
032765
001071
032765
001520

011503
016301
001405

104455
000036

011430
000445

005737
001416
023765
101005
001011
023765
103405

104455
00003
000000
011444
000424

104422

005737
001412
023737

002176
002206
000014
000002

000002
000010

000004

002256
002270

002266

002256
002270

002212
000012

002074
000012

000012

000030

000026

002274

RESPDM:
RESPCT:

RSPTH

Ll

RSPTMO:

RESPOM - RESPOND TO DM REQUESTS. RETURN WHEN ALL DM PROGRAMS
HAVE TERMINATED.

INPUTS
RS - CONTROLLER TABLE ADDRESS

GET CONTROLLER TABLE ADDRESS
SET COUNTER OF UNITS
GET HOST COMM AREA ADDRESS
CHECK IF PROGRAM RUNNING

IF NOT, LOOK AT NEXT
STORE UNIT NUMBER UNDER TEST
SEE IF INTERRUPT RECEIVED

MOV TSTTAB,R5

MOV URUN, UCNT

MOV C.HCOM(RS) ,R4

BIV #CT.RAN,C.FLG(RS)

BEQ RSPNXT

rMove C.UNIT(RS),LS$LULN

8IT oCT.MSG,C.FLG(RS)

- @ B B B 4 95 S W

BNE RSPIN IF SO, LOOX AT PACKE?T
BIT #CT,CMD,C.FLG(RS) SEE IF COMMAND HAS BEEN SENT
BEQ RSPOU IF NOT, SEND ONE

CHECK IF CONTROLLER STILL RUNNING

MOV (R5),R3
MOV 2(R3),.R1

GET ADDRESS OF IP REGISTER
LOOK AT SA REGISTER

»p B8 W W

BEQ RSPTH IF ZERO, CONTROLLER STILL RUNNING
ERROF 30, ,ERRO30 ELSE, REPORT FATAL CONTROLLER ERROR
TRAP C$ERDF

.WORD 30

LHORD O

.WMORD ERRO30

8R RSPORP s DROP CONTROLLER FROM TESTING

CHECK FOR TIMEOUT OF RESPONSE

SEE IF A CLOCK ON SYSTEM

DON'T TIME IF NO CLOCK

CHECK HIGH WORD OF ELAPSED TIME
IF GREATER, RESPONSE TIMED OUT
IF NOT SAME, ITS OK

CHECK LOW WORD OF ELAPSED TIME
IF LESS, PLENTY OF TIME LEFT
REPORT TIMEOUT ERROR

TST KW,CSR

8EQ RSPNTO

cHp KW, EL+2,C. TOH(RS)
8HI RSPTHO

BNE RSPNTO

cHP KW.EL,C.TO(RS)
8LO RSPNTO

ERROF 31, ,ERRO31

TRAP CIERDF

s B B4 B¢ S O S8 W

JMORD 31
.WORD gnnos
BR nsponé ; DROP CONTROLLER FROM TESTING
BREAK i >>>>>>>BREAK BACK TO MONITOR<cccccc
TRAP  C$BRK
CHECK FOR TIME YO PRINT STATISTICAL REPORT
. TST KW.CSR i ANY CLOCK ON SYSTEM?
BEQ RSPNRP . BYPASS IF NOT

cHP KW.EL+2,STIME2 ; CHECK HIGH WORD OF ELAPSED TIME

SEQ 0125
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GLOBAL SUBROUTINES SECTION

54
55
56
57
S8
59

60
6l
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
a2
a3
84
85
86
87
88
89
90
91
92
93
94

101

103
104
105

013356
013360
013362
013370
013372
013372
013372

013374
013400
013404
013406

013410
013416
013427
013424

013426
013432
013440
013442
013446
013452

013454
013462

013464
013472
013474
013474
013476
013500
013502
013504

013506
013514

013516
013522

101005
001005
023737
103401

104424

062705
005337
001302
000674

042765
005337
001347
000207

012700
032765
001402
012700
120064
001010

032764
001004

026564
001405

104455
000041
000000
011474
000741

032765
001445

016401
042701

002266

000034
002212

000012
002210

000204
000020

000205
000030

00003~

000032

000020

000206
007777

002272

000012

000012

000032

000020

000012

RSPRPT :

RSPERR :

RSPPTU:
RSPOU :

5
RSPPTZ2:

: RDD #C.SIZE,RS

: CHPB RO, HC .MPK+P .OPCD(R4 )

IF GREATER PRINT REPORT

IF NOY SAME, ITS NOT TIME YETY
CHECK LOW WORD OF ELAPSED TIME
IF LESS, ITS NOT TIME YET

PRINT A STATISTICAL REPORT

BHI RSPRPT
BNE RSPNRP
cHe KW.EL,STIME
8LO RSPNRP

DORPT
TRAP CSDRPT

SWITCH TO NEXT CONTROLLER

MOVE TO NEXT TABLE

’
OEC UCNT 1 CHECK IF MORE CONTROLLERS
BNE RESPCT 3 LOOK AT NEXT CONTROLLER
BR RESPDOM 1 LOOK AT FIRST CONTROLLER AGAIN

REMOVE A CONTROLLER FROM TESTING

: BIC #CT.RN+CT.MSG,C.FLG(RS) ; CLEAR PROGRAM RUNNING

DEC URNING + REDUCE RUNNING CONTROLLERS COUNT
BNE RSPNXT s IF ANY STILL RUNNING, LOOX AT THEM
RETURN ; ELSE RETURN TO TEST SECTION

CONTROLLER HAS RESPONDED, LOOK AT MESSAGE PACKEY
CHECK FOR PROPER OPCODE IN END PACKE)

MOV #0P .END+OP .SSD, RO GET SEND DATA END PACKET OPCOOE
BIT #CT.REQ,C.FLG(RS) LOOK IF SEND DATA OR RECEIVE DATA

8EQ RSPHUR
MOV #0P .END+OP .RSD RO CHANGE TO RECEIVE DATA ENDCOOE
COMPARE TO OPCODE IN END PACKET

BNE RSPERR
LOOK AT STATUS CODE

81T #ST . MSK,HC . MPK+P_.STS(R4); CHECK FOR STATUS CODE ST.SUC (ZEROD)
BNE RSPERR i

CHECK FOR EXPECTED REFERENCE NUMBER

cHP C.REF(RS) ,HC.MPK+P CRF(R4); CHECK IF CORRECT REF NUMBER
8EQ RSPPTU i

ERPOF 33, ,ERRO53 ;

TRAP CSERDF

.WORD 33

.MORD O

.WORD  ERRO33

BR RSPORP ; DROP UNIT FROM TESTING

CHECK IF RESPONSE FROM SEND OR RECEIVE DATA COMMAND

BIT ¢CT.REQ,C.FLG(RS) : CHECK IF RESPONSE FROM DM PROGRAM
BEQ RSPOUT : LOOK AT REQUEST NUMBER If SO

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

MOV HC.BF2(R4),R1 1 GET REQUEST NUMBER
B8IC 2007777 ,R1 ; CHECK TYPE

5€Q 0126
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GLOBAL SUBROUTINES SECTION

106
107
108
109
110
111
112

149

15

152
154
155
156
157

159

013526
013532
013534
013542
013546
013532
013554
013554
013556
013560
013562
013564

013566
013572
013576
013602
013606
013610
013614
013616
013620
013622
013626

013630
013636
013644
013646
013652
013656
013662
013666
013674

013676
013704
013704
013710
013714
013716
013722
013726

013732
013734
013736
013740
013742
013744
013746
013750

022701
001010
042764
016401
020127
103405

104455
000040
000000
011456
000711

012700
004737
012700
004737
010403
062704
011401
012423
060101
004771
001270

042765
032765
001014
012700
004737
012700
004737
052765
000403

042765

004737
012700
010%01
062701
004737
000137

013770
000000
014110

06000

170000
000206
000017

000004
017176
00010C
017336

000106

013732

000010
000020

002005
017176
000206
017336
000020

000020

017270
000264

000026
017614
013342

000206

000012
000012

000012

000012

1s:

RSPPT3:

H
RSPOUT :

RSPOU2 :
RSPOUS:

Dot o0 »e

cHP #0U.SPC,R1
BNE 14

8IC ©+C007777,HC.OF2(R4)
MOV HC.BF2(R4),R1
cHP R1,00SPSIZ
B8LO RSPPT3
ERRDF 32, ,ERRO32
TRAP CSERDF
.WORD 32

.WORD O

.MORD ERRO32

B8R RSPORP

MOV @0P . SSD,RO
CALL BLOCMD

MOV #4C.8F1,RO
CALL CLRBUF

MOV R4,R3

ADD #HC .BSZ,R4
Mov (R4),R1

MO. (R&)+,fR3).
ADD R1,R1

CALL SRSPOSP(R1)
BNE RSPORP

SEND COMMAND BACK TO CONTROLLER

K10

SPOSP :

8IC OCT.MS5G,C.FLG(RS)
BIT oCT.REQ,C.7LG(RS)
BNE RSPOU2

MOV #0P .RSD RO

CALL 8LOCHD

MOV oHC.BF2 RO

vALL CLRBUF

BIS #CT.REQ,C.FLG(RS)
8R RSPOU3

BIC #CT.REQ,C.FLG(RS)
CALL SNDCMD

MOV #3.460. ,R0

MOV R3,.R1

RDD #C.T0,R}

CALL SETTO

JP RSPNXT

RESPONSE REQUEST DISPATCH TABLE
.WORD DMRQO

.WORD 0O

.WORD DMRQ2

.WORD O

.HORD O

.WORD 0

.WORD O

.WORD OMRQ7

e B Ve Ve B2 G5 WS G4 G2 W WP B

-e W0 By B B B4 8. G B Be

s B0 G Be G2 B4 W NS

SEQ 0127

IS SPECIAL TYPE SET?

IF NOT, ERROR

CLEAR TYPE

GET REQUEST NUXMBER

CHECK IF IN EXPECTED RANGE

BAD REQUEST NUMBER

DROP UNIT FROM TESTING

BUILD A SFND DATA COMMAND PACKET
FOR ANSWER TO DM PROGRAM
POINT TO BUFFER IN PACKET
AND CLEAR BUFFER
R3 POINTS TO COMMAND BUFFER
R4 POINTS T MESSAGE BUFFER
GET REQUEST NUMBER
PUT REWQUEST & INTO COMMAND PACKET
DOUBLE REQUEST NUMBER
CALL REQUESTED ROUTINE
RETURN Z CLEAR TO DROP UNIT
Z SET IF READY TO SEND COMMAND

CLEAR MESSAGE RECEIVED FLAG
CHECK WHICH COMMAND YO SEND
BRANCH IF RESPONSE TO REQUEST
BUILD RECEIVE DATA COMMAND

POINT TO MESSAGE BUFFER
AND CLEAR IT
SET REQUEST BIT

CLEAR REQUEST BITY

SEND COMMAND TO CONTROLLER
SET TIMEOUT FOR 3 MINUTES

PUT TIME IN CONTROLLER TABLE
NOW WAIT FOR END PACKET

SET UP MEMORY FNR ADDRESS TESTING
s4¢ REQUEST NO LONGER VALID se»
GET MANUAL INTERVENTION COMMAND
«28 NOT VALID FOR CZUDHO #»»

sas NOV VALID FOR CZUDHO #sa

s24 NOT VALID FOR CZUDHO »2»

«2% NOT VALID FOR CZI/DHO ss»

ADD TO SOFT ERROR AND ECC COUNTS

N WO




L10

CZJOHAO UDASOA/KDASO-Q BASIC SU MACRO V05.01b Sundey 07-Oct-€4 10:38 Pege 102-3
GLOBAL SUBROUTINES SECTION

SEQ 0128

160 013752 000000 .WORD O ; 8 sss NOT VALID FOR CZUDHO sss
161 013754 000000 .WORD 0 1 9 sas NOT VALID FOR CZUDHO «es

162 013756 014564 .WORD DMRQA ;10 TELL WHICH DRIVES TO TEST

163 013760 014626 .HWORD DMRQB 111 REPORT ERROR MESSAGE

164 013762 014626 .WORD DMRQB s(TEMP] 12 REPORT ERROR (FIX DM BUG)
165 013764 014720 .WORD OMRQD ;13 PRINT A DESCRIPTIVE MESSAGE

{g‘é 013766 0135032 -WORD DMRQE 114 MARK DM PROGRAM AS NOT RUNNING
183 000017 DSPSIZ = <. -RSPOSP>/2 ;LEGAL NUMBERS ARE LOWER THAN THIS

184
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GLOBAL SUBROUTINES SECTION

V.Y T XV ¥ YT VTS

SEQ 0129
*NORMAL MAINTENANCE READ BUFFER DESCRIPTION

H

'BYTE OFFSET FROM

'START OF BUFFER e ememe e emeec e eaaennnn .

: 0 ) REQUEST NUMBER ) USED TO SELECT ROUTINE

3 o mnavsesvssanacsnnsscosssrrs R e [ ]

: 2 ) DATA ARGUMENT o1 ) R& CONTAINS THIS ADOPESS
3 e T e .

: . ) DATA ARGUMENT #2 )

H dremmnscsncscssssssrssmsrssmsaanas *

: 6 ) DATA ARGUMENT ¢3 )

: $ececccccnscacsccscsaannancccccena .

‘ [ 4

H .

; L ] [ J

: Grmecemsresrrrmctnsccnnsscnannnnna .

: 8 ) DATA ARGUMENT 934 )

3 @eeveesscnncmscssscansssnsmanmen~ .

H

" NORMAL PSEUDO-TERMINAL IN PACKET DESCRIPTION GIVEN IN RESPONSE TO ABOVE PACKE

H

‘BYTE OFFSET FROM

START OF FACKET bem e eeae .

: 0 ) REQUEST NUMBER )} ECHOED FROM REQUEST PACKET
3 Gecemecencssasnssmenmascarenmnon- .

: 2 ) DATA ARGUMENT o1 )} R3 CONTAINS THIS ADORESS
: fecommocnrrmsenracssrmassnanmoa-a .

: A ) DATA ARGUMENT #2 } ALL DATA ARGUMENTS ARE RETURNED
: it S . CONTAINING ZEROS UNLESS

: 6 ) DATA ARGUMENT #3 } SPECIFICALLY INDICATED BY
: LAl S + RESPONSE ROUTINE.

H LICIE I il AL Il A i ittt it L]

; 68 y DATA ARGUMENT 034 )
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GLOBAL SUBROUTINES SECTION
2
3 : DMRQO - DM REQUEST O
4 :
S 3 SFT UP MEMORY FOR ADDRESS TESTING FROM CONTROLLER.
6 : PLACE ADDRESS OF EACH LOCATION INTO EACH LOCATION IN FREE
7 ; MEMORY. RETURN FIRST LOCATION OF FREE MEMORY IN CMD.02 (LOM BITS)
8 3 AND CMD.O03 (MIGH BITS). RETURN LAST LOCATION OF FREE MEMORY IN
9 3 CMO.O4 AND CMD.OS. ALSO RETLRN FIRST EXISTANT LOCATION IN CMD.O6
10 : AND CMD.O7; LAST EXISTANT LOCATION IN CMD.08 AND CMD.O9.
11 :
12 3 INPUTS:
13 3 RS - CONTROLLER TABLE ADORESS
14 3 R4 - MESSAGE PACKETY DATA ADDRESS (POINTING TO MSG.02)
15 3 R3S - COMMAND PACKET DATA ADDRESS (POINTING TO CMD.O2)
16 : QUTPUTS:
1?7 3 COMMAND PACKET CONTAINING:
i8 3 0.(R3) LOW ADDRES> BITS OF FIRST WRITABLE ADDRESS
19 3 2.(R3) HIGH ADDRESS BITS OF FIRST WRITABLE ADDRESS
20 : 4.(R3) LOW ADDRESS BITS OF LAST WRITABLE ADORESS
21 3 6.(R3) HIGH ADDRESS BITS OF LAST WRITABLE ADDRECS
22 3 8.(R3) LOW ADDRESS BITS OF FIRST READABLE ADDRESS
23 3 10.(R3) HIGH ADDRESS BITS OF FIRST READABLE ADDRESS
24 3 12.(R3) LOW ADDRESS BITS OF LAST READABLE ADDRESS
25 3 14.(R3) HIGHM ADDRESS BITS OF LAST READABLE ADDRESS
26 : Z SET
a7 -~
28
29 013770 DMRQO:
30 013770 013701 002160 MOV FFREE . R1 ;GET FIRST ADDRESS Of FREE MEMORY
gé 013774 013702 002162 MoV FSIZE .R2 ;:GET SIZE
:
gz 3 FILL MEMORY WITH ADDRESS PATTERN
:
3S 014000 010111 MEMFIL: MOV R1,.(R1) :WRITE DATA INTO LOCATION
36 014002 062701 000002 ADD #2,.R1 ; INCREASE ADDRESS TO NEXT LOCATION
37 014006 005302 DEC R2 tCOUNT THE WORDS
gg 014010 001373 BNE MEMF IL sFILL ALL WORDS
H
:g : SEND LOCATION OF FREE MEMORY TO CONTROLLER
:
42 014012 013723 002160 MOV FFREE,(R3)- ;LOAD FIRST ADDRESS OF FREE MEMORY
43 014016 005023 CLR (R3). : HIGH ORDER BITS ARE ZERO
44 014020 013700 002162 MOV FSIZE,.RO :GET SIZE OF FREE MEMORY
45 014024 006300 ASL RO ; CONVERT TO BYTES
46 014026 063700 00216C ADD FFREE ,RO ;COMPUTE LAST LOCATION
47 014032 162700 000002 SUB #2,R0
48 014036 010023 MOV RO,(R3). ;LOAD LAST LOCATION
;g 014040 005023 CLR (R3). ;CLEAR HIGH ORDER BITS
H
gé 3 SEND LOCATION OF READABLE MEMORY
:
S3 014042 005023 CLR (R3). 1SEND ZERO AS START OF READABLE MEMORY
S4 014044 005023 CLR (R3).
5SS 014046 013700 002120 MOV L$HIMEM, RO 1GET HIGH MEMORY ADDRESS
6 014052 005001 CLR R1 ;CLEAR HIGH BITS

57 014054 006300 ASL RO ;SHIFT LEFT 6 PLACES
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GLOBAL SUBROUTINES SECTION

58
59
60
61
62
63
64
65
66
67
68
69
70

014056
014060
014062
014064
014066
014070
014072
014074
014100
014102
014104
014106

006300
006300
006300
006300
006101
006300
006101
052700
010023
010123
000264
000207

000076

ASL
ASL
ASL
ASL
ROL
ASL
ROL
BIS
MOV
MOV
SEZ
RETURN

RO

RO

RO

RO

R1

RO

R1

#76 ,RO
RO,(R3).
R1,(R3).

Bl1

$SET LOW ORDER BITS
sPUT INTO BUFFER

SEQ 0131
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SEQ 0132
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[
-

gummmmxwo‘nnwnﬂw -
BUWNE OO YO VBRWNNECO DB TN WN -

27
28
29
30
3
32
33
54
35
36

37

38
39
40
41
42
43
44
45
45
47
48
49
50
S1
52
53
54
S5<

014110
014110
014116
014120
014124
014124
014126
014126
014130
014140
014144
014146
014150
014152
014156
014160

014162
014202
014206
014212

014216
014222
014224
014234

032737
001002
000137

104450
103406

000137
912401
012402
001022
004737
001401
000207

005037
005057
005037

022702
001027

013701

000200 002146
014542

014542

015404

002300
002302
002304

000002

002300

S B¢ S0 99 S G B4 O S0 00 00 G O S0 O0 S0 G0 G0 G0 G0 G G G0 G0 G0 G0 G G G5 O
*
®

%

§

1¢:

DMRQ2?2:

OMRQ2 - DM REQUEST 2
GET MANUAL INTERVENTION COMMAND

INPUTS:
RS - COMTROLLER TABLE ADDRESS
R4 - MESSAGE DATA ADORESS
(R4) DRIVE NUMBER
2.(R4) OPERATION CODE
O ON FIRST REQUESY FOR DRIVE. ECHO OF PREVIOUS RESPONSE
AL OTHER TIMES.
IF OPERATION CODE = 2
4.(R4) DATA BYTE READ (TO BE PRINTED)
RS - COMMAND DATA ADDRESS
OUTPUTS::
COMMWAND DATA FILLED WITH THE FOLLOWING:
(R3) OPERATION CODE

0 - EXIY
1 - WRITE
2 - READ
3 - CIAGNOSE

IF OPERATION CODE - 1, 2 OR 3
2.(R3) REGION NUMBER
4.(R3) JFFSET INTO REGION
IF OPERATION CODE - 1
6.(R3) DATA BYTE
Z SET IF DATA RETURNED
Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER

8I7 OSM . MAN,SFPTBL - SO0 .BIT sLOOK AT MANUAL INTERVENTION ™MODE
BNE OMRO2M sEXIT IF NOT MANTED
P DMRQ2X
MANUAL sMANUAL INTERVENTION ALLOWED?
TRAP CoMANI
BCOMPLETE DMRQG20 sPRINT WARNING IF NOT
B8CS OMrMRQ20
PNTF T2UARN
JP OMRQ2X
: MOV (R4).,R1 ;GET DRIVE NUMBER
MOV (R4).,R2 1GET OPERATION CODE
BNE DMRQ22 tBRANCH IF NOT ZERO
CALL GTORVT( 1GEY DRIVE TABLE ADORESS
8EQ 1 ;CHECK IF DRIVE FOUND
RE TURN sRETURN WITH Z CLEAR IF NOT
PNTF T2CMS1,D.UNIT(R4),(RS),(R&) ;PRINT DESCRIPTION
CLR T2WRR 1CLEAR ALL STORAGE WORDC
CLR T2WRO
CLR T20R

ce 0 ,R2 + SEE IF LAST OPERATION WAS READ
BNE OMRQ2Q ;1 BRANCH IF NOT TO QUESTION

PRINT 0 > : PRINT ONE SPACE
MOV T2WRR Rl 1+ PRINT REGION
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56 014240
S7 014244
58 014250
59 014254
60 014264
61 014266
62 014272
63
64
65
66 014302
014302
014304
014306
014310
014312
014314
014316
014320
014322
67 014322
68 014326
69 014330
70 014334
71 014336
72 014342
75 014344
74 014350
75 014354
76 014356
77 J14362
78 014370
79 014374
80 014376

84 014400
85 014404
86 014410
87 014412
88 014416
89 014420
90 014424
91 014430
92 014432
93 014436
94 014440
95 014444
9% 014452
97 014460
98 014462
99 014464
100 014470
101 014474
102 014476
103 014502

004737
013701
004737

012401
004737

104443
000406
002216
000142
002432
177777
000001
000024

012701
112100
022730
00145
022700
001016
012713
004737
001402
010437
013763
004737
001064
000461

012713
022700
001415
022700
001053
012713
004737
001446
162700
003043
010463
013763
013763
021302
001002
005263
004737
001411
010463
005063

016120
002302
016120

016150

002216
000105
000104

000003
016232

002304

002304
0162%2

000002
000122

000127

000001
016232

000002

002300
002302

016232
000002

000002

000002

g -

Q2Q:

100004 :

1%:
DMRQ2V:

DMRQ23:

OMRQZR:

DMRQ2N:

CALL
MOV
CALL
PRINT
MOV
CALL
PRINT

NOW ASK FOR COMMAND INPUT

T2PNTW
T2WRO,R1
T2PNTH
e/
(R4).,R1
T2PNTB
oCR

D11
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MID T‘(PT.’.TE'P.A- '101.20- .WS

TRAP

CSGMAN
100004
TEMP
T4CODE
T40PT?
-1
TSLOLIM
TeHILIM

OTEMP RY
(R1).,RO
E.RO
DMRQ2V
®'D,RO
DMRQ2

" B9 B¢ B¢ B¢ B ¢ O O S G0 W TR B

PRIMT OFFSET

PRINT A SLASH
PRINT THE DATA

END THE LINE

ASK FOR COMMAND

GET POINTER TO STRING
GET COMMAND CHARACTE®

STORE OIAGNOSE OPERATION CODE

GET REGION FROM COMMAND

MAKE SURE AT END OF LINE

MUSY BE EITHER READ OR WRITE

”2,(R3)
#'R,RO
OMRQ2R
®'W,RO

OMRQ2E
#1,.(R3)
T2GNUM
OMRQ2E
#2,R0
OMRQ2E
R4 ,6(R3)
T2URR, 2(R3)
T2WR0,4(R3)
(R3),R2
OMRA2N
4(R3)
T2GNUM
R4 ,2(R3)
(R3)

.2
4(R3

CHECK IF READ

CHECK iF WRITE
IF NOT - ERROR

GET DATA BYTE
ERROR IF NO DATA

OR GREATER THAN TWO DIGITS
STORE DATA BYTES IN BUFFER
PUT REGION AND OFFSET

INTO BUFFER

IF SO,
INCREMENT OFFSEY
CONVERT ASCII TO NUMERIC

SEQ 0133
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GLOBAL SUBROUTINES SECTION

104
105
106
107
108
109
110
111
112
113
114
115

014506
014512
014514
014520
014524
014526
014534
014542
014544
014546
014556

004737
001402
010463
004737
001010
016337
016337
000264
000207

000651

016232

000004
016232

000002
000004

002300
002302

DMRQ2W :

DMRQ@2X :
DMRQ2E :

El1

CALL T2GNUM

BEQ DMRQ2W

MOV R4 ,4(R3)
CALL T2GNUM

BNE DMRQ2E

MOV 2(R3), T2WRR
MOV 4(R3), T2WRO

SEZ

RETURN

PNTF T2CMSS
BR DMRG2Q

CONVERY ASCII TO NUMERIC

CONVERT ASCII TO NUMERIC

SAVE REGION
SAVE OFFSET
Z=0 FOR SUCCESSFUL COMPLETION

REPORT ERROR MESSAGE
GO ASK AGAIN

SEQ 0134
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GLOBAL SUBROUTINES SECTION

VR NP 8NP

10 014560 000264
11 014562 000207

DMRQ7:

OMRQ7 - DM REQUEST 7
THIS REQUEST IS USED ONLY TO VYEEP THE HOST FROM TIMING OUTY
THE CONTOLLER WHILE DM TESTS 2 AND 3 ARE RUNNING.

StZ s+ INDICATE SUCCESS
RETURN s EXIT

SEQ 0135
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VR -SONS WN »-

014564
014566
014572
014576
014600
014602
014606
014610
014610
014612
014614
014616
01462¢
014624

010504
062704
012702
012400
001406
005760
100401

011023
005302
001370
012723
000264
000207

000016

000002

100000

1DMRQA - DM REQUEST 10

!
; TELL OM PROGRAM WHICH DRIVES ARE SELECTED FOR TESTING
tAND CLEAR STATISTICS IN DRIVE TABLE

—_ . —— —— — i —— —— ———

SEQ 0136

;s INPUTS::

H RS - CONTROLLER TABLE ADDRESS

H R4 - MESSAGE DATA ADDRESS

: (NO DATA)

: R3 - COMMAND DATA ADDRESS

;s OUTPUTS::

3 COMMAND PACKET CONTAINING UP TO 4 DRIVE NUMBERS.

3 LIST IS ENDED BY A WORD WITH BIT 1S SET,

3 D.XFRW, D.XFRR, D.HERR, D.SERR, D.SEEK AND D .ECC CLEARED

: Z SET

DMRQA: MOV RS,R4 {GET ADDRESS OF CONTROLI.LER TABLE
ADD #C.DRO,R4 ;BUMP TO DRIVE TABLE POINTERS
MOV M. R iGET COUNT OF FORTS

utoT1: MOV (R4)+,RO ;SEE IF DRIVE TABLE POINTER EXISTS
BEQ uToT2 1BRANCH IF NOYV
TST D.UNIT(RO) sLOOK IF UNIT AVAILABLE FOR TESTING

8MI UTOT1A
ASSUME DT .AVL EQ BIT1S

MOV (RO),(R3). sLOAD DRIVE NUMBER FROM TABLE

UTOT1A: DEC R2
BNE uToT1

SEZ
RETURN

s COUNT THE DRIVE TABLES
s REPEAT FOR EACH TABLE
utot2: MOV #8IT15,(R3). 3 TERMINATE LIST
:
]

RETURN WITH Z SET
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SEQ 0137
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GLOBAL SUBROJTINES SECTION

VRO YN

014626

014626
014632
014634
014634
014636
014642
014644
014650
014654
014656
014662
014664
014672
014674
014674
014702
014706
014710
014710
014712

005764
100406

104421
032700
001014
052713
016400
005100
032700
001004
032737
001010

042765
004737
103002

000244
000207

000002

100000
000002

140000

000010
016360

002146

000012

;OMRQB - OM REQUEST 11
i

;PRINT AN ERROR MESSAGE
]

: INPUTS:

RS - CONTROLLER TABLE ADDRESS
R4 - MESSAGE DATA ADDRESS
(R4) ERROR PC IN DM PROGRAM
2.(R4) «<15:i4> ERROR TYPE
<13:0 > ERROR NUMBER
4.(R4) DRIVE NUMBER (-. IF NOT GIVEN)
6.(R4) MESSAGE POINTER
ggg:; OPTIONAL PARAMETERS FOR ERROR PRINT ROUTINE
1 . ”

"
:

58. (R‘)
R3 - COMMAND DATA lDDRES‘-'
OUTPUTS:
COMMAND PACKET CONTAINING THE FOLLOWING:
(R3) - BIT 15 SET IF FATAL ERROR 10 INDICATE DRIVE SHOWLD

NO LONGER BE TESTED

Z SET TO INDICATE DATA RETURNED

Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER

B4 We We B B VE T We B2 B2 00 Be B B¢ B B @ B ®e

DMRQB :
HH PUSH R4 ; SAVE R4
i3 MOV 4(R4),R1 1 Rl » DRIVE ¢
i3 BMI 1 : IF -1, THEN NO DRIVE & GIVEN
i CALL GTORVTY ;s GET DRIVE TABLE ADDRESS
33 187 D.UNIT(RS) : IF DRIVE HAS BEEN DRNPPED, EXIT
33 gg é: : NEGATIVE VALUE MEANS DRIVE DROPPED
Y 3
33 8IS #BIT15,.(R3) ; SET OROP DRIVE BIT
33 BR 8¢ EXIT
;slé: POP R4 :RESTG'\'E R4
3
TST 2(R4&) 1CHECK IF FATAL ERROR
B8MI S¢ ;BRANCH IF NOT
RFLAGS RO 1LOGK AT FLAGS
TRAP CSRFLA
BIT OIDU RO 1SCE IF ALLOWED TO DROP UNITS
BNE 1BRANCH IF NOT
8IS OBITIS (R3) 1SEY DROP DRIVE 817
Ss: MOV 2(R4), RO :SEE IF SOFT ERROR
con RO
BIT #140000,R0
BNE 64 1BRANCH IF NOT
BIT #SM_SSF ,S0.BIT.SFPTBL 1SEE IF SOFT ERRORS SUPPRESSED
BNE ERRMSX 1OON‘'T PRINT IF SO
614:
BIC #CT MSG,C.FLG(RS) ;1CLEAR MESSAGE RECEIVED FLAGC
CALL PNTERR + PRINT ERROR MESSAGE
8CC ERRMSX : IF DRIVE HASN'T BEEN DROPPED, PRINT
8%:
cLZ t ELSC RETURN
RETURN
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GLOBAL SUBROUTINES SECTION

SEQ 0138

6l
83 014714 000264 ERRMSX: SEZ
g; 014716 000207 RETURN
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. GLOBAL SUBROUTINES SECTION

CB®IONBWN»

014720
014726
014730
014732
014736
014740
014744
014746
014766
014772
014774
014776
015000
015004
015010
015012
015014
015016
015022
015024
015G26
015030

042765
012401

004737
001033
005764
100430

004737

012402
006302
063702
067702
105712
001001
005202
004737
000264
000207

000207

000010 000012

015404
000002

021046

002200
165170

012476

;OMRQD - DM REQUEST 13.

;PRINT A MESSAGE WITH HEADER AS FOLLOWS:
:  “UNIT XX CONTROLLER AT XXXXXX DRIVE XXX RUNTIME HM:MM:SS *
;ENTIRE MESSAGE IS PRINTED WITH PRINTX CALLS.

s INPUTS
: RS - CONTROLLER TABLE ADDRESS

: R4 - MESSAGE DATA ADDRESS

: (R4) DRIVE NUMBER

: 2.(R4) MESSAGE POINTER

3 2.(R4) MESSAGE POINTER

: 4.(R4) OPTIONAL MESSAGE PARAMETERS
H
H

S8.(R4) COMMAND DATA ADDRESS

OMRQD: BIC #CT.MSG,C.FLG(RS) 1CLEAR MESSAGE RECEIVED FLAG
MOV (R4)+,R1 ;:GET DRIVE NUMBER
PUSH R4 s SAVE DATA POINTER
CALL GYORVT :GET DRIVE TABLE ADDRESS
BNE 16 ;CHECK IF DRIVE FOUND
TST D.UNIT(R4) .IF UNIT DROPPED FROM TESTING
BMI 1% DON’'T PRINT ANYTHING
PNTX MESSG,D.UNIT(R4),(RS5), (Rl)x PRINY HEADER
CALL ANTTME ;s GET RUNTIME PARAMETERS
POP R4 3+ RESTORE MESSAGE MOINTER
MOV (R4).,R2 ;GET MESSAGE POINTER
ASL R2 ;DOUBLE TO MAKE BYTE OFFSET
ADD DMPROG . R2 ;ADD TO START OF MESSAGE STRINGS
ADD SDMPROG , R2 ;ADD SIZE. OF MAIN PROGRAM
1S78 (R2) ;CHECK FIRST BYTE
BNE 23 : IF ZERO
INC Re2 : INCREMENT TO NEXT BYTE
es: gg%t. OSTRNG ;OUTPUT ACCORDING TO STRING
RETURN
1%: POP R4
RETURN

SEQ 0139
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GLOBAL SUBROUTINES SECTION

OO IO ND W

14 015032 000244
15 015034 000207

;DMRQE - DM REQUEST 14
3
:MARK DM PROGRAM AS NO LONGER RUNNING

S INPUTS :

;DROP UNIT FROM TESTING

: RS - CONTROLLER TABLE ADDRESS
: R4 - MESSAGE DATA ADDRESS
3 (NO DATA)
: R3 - COMMAND DATA ADORESS
s QUTPUTS
: Z CLEAR TO DROP UNIT FROM TESTING
DMRQE: CLZ
RETURN

SEQ 0140
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PRE -PROGRAMMED SUBROUTINES

VO NOWNEWN -

57

0135036
015040
015042
015044
015050
015054
015060
015062

015064
015066
015070
015072
015076
015100
015104
015110
013114
015124
015126
015130
015132
015134
015140
015142
015146
015156
015160

015162 032724
015166 001323

012402
006302
063702
067702
004737

000207

012402

042702
001414
012700
012701
004737

005302
001364

000301
042701
001406
004737

000207

002200
165124
012476

177400
000020
015560

177400
012572

000200

.SBTTL

X

CALRL:

*e

CALR2:

1%:

24:

CALR3:

PRE - PROGRAMMED SUBROUTINES

CALR1 - PRE-PROGRAMMED PRINT ROUTINE 1
CALL ALTERNATE PRINT STRING IN DM PROGRAM IMAGE

PUSH R2

MOV (R&)«,R2 1GET NEW STRING POINTER

ASL Re 1DOUBLE FOR WORD COUNT

ADD OMPROG,R2 sADD START OF STRING STORAGE
ADD SUMPROG ,R2 ;ADD SIZE OF MAIN PROGRAM

CALL OSTRNG ; OUTPUT USING THIS STRING
POP R2 ;GET OLD POINTER BACK
RETURN ;NOW CONTINUE THE OLD STRING

CALR2 - PRE-PROGRAMMED PRINT ROUTINE 2
PRINT AN SDI DIAGNOSE RESPONSE

PUSH R2

MOV (R4)+,R2 :GET COUNTS

PUSH R2 3 SAVE COUNTS

8IC #177400,R2 ;:GET BINARY COUNT

BEQ 24 ;1BYPASS BINARY If COUNT IS ZERO
MOV #16..R0O sRADIX IS HEX

HOV #32. ,R1 ;32 BIT MUMBERS

CALL PNTNUS ;PRINT THE NUMBER

PRINT #CR ;GO TO NEW LINE

DEC ke

BNE 1%

POP R1

SWAB Rl :GET ASCII COUNT

BIC €177400,R1

8EQ 34 ;BYPASS IS COUNT IS ZERO
CALL. CON.AL ;PRINT THE ASCII

PRINT  &CR ;GO TO NEU LINS

POP R2

RETURN

CALR3 - ORE-PROGRAMMED PRINT ROUTINE 3
DECIDE WHETHER TO PRINT RBN

FOUR PARAMETERS ARE PROVIDED FOR THIS ROUTINE. THE FIRST PARAMETER

SHOULD BE CHECKED YO SEE IF BIT 7 IS SET:

IF SET - TURN INTO A CALL TO ROUTINE 1 (WHICH WILL USE OTHER 3
PARAMETERS).

IF CLEAR - SKIP OVER NEXT 3 PARAMETERS AND END ROUTINE

8I1Y BIT7,(R&).
BNE CALR1 +IF SET, TURN INTO A CALR1

;CHECK BIT 7 IN FIRST PARAMETER WORD

SEQ 0141
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SEQ 0142
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PRE -PROGRAMMED SUBROUTINES

S8
59
60
61
62
63
64
65

67

101
102
103
104
105
106
107
108
109
110
111
112
113
114

015170
015174

015176
015226
015232
015242
015250

0135252
015304
015310
015320
015326

015330
015332
015334
015340
015342

015344
015346
015352
015356
015360

062704
0002G7

004737

012737
000207

004737

012737
000207

012402
004737

000207

012702
004737

000207

000006

021046
012322

021046
012322

012476

010672
012476

002306

002306

ADD #6,R4 sELSE, SKIP OVER NEXT 3 PARAMETERS
RETURN

CALRA - PRE-PROGRAMMED PRINT ROUTINE 4

PRINT BASIC LINE FOR HOST PROGRAM ERROR WITHOUT CONTROLLER ADDRESS
THEN SWITCH TO EXTENDED FORMAT

PNTB BASLN, #BASNO, #8AS , #8AS, 98AS
CALL RNTIME

PRINT  oCR
MOV oPX,PTYPE
RETURN

CALRS - PRE-PROGRAMMED PRINT ROUTINE 5
PRINT BASIC LINE FOR HOST PROGRAM ERROR WITH CONTROLLER ADDRESS
THEN SWITCH TO EXTENDED fORHAT

PNTB BASLN, OBASNO, #8ASL2, (R5), #BAS, #8AS
CALL RNTIME

PRINT  #CR
MOV "X, PTYPE
RETURN

CALR6 - PRE-PROGRAMMED PRINT ROUTINE 6
CALL ALTERNATE PRINT ROUTINE IN POP-11 MEMORY

PUSH R2

MGV (R4).,R2 ;:GET NEW STRING POINTER

CALL gngG tOUTPUT JUSING THIS STRING
POP

RETURN sNOW CONTINUE THE OLD STRING

CALR7 - PRE-PROGRAMMED PRINT ROUTINE 7
PRINT “REPLACE CONTROLLER PROCESSOR MODULE"
PUSH R2

MOV #XFRU, R2

CALL OSTRNG

POP Re

RETURN

CALRS - PRE-PROGRAMMED PRINT ROUTINE &

PRINT » SA REGISTER CONTAINS XXXXXX*




N11

CZUDHAO UDASOA/KDASO-Q BASIC SU MACRO V05.71b Sundey 07-Oct-84 10:38 Pege 111-2
PRE -PROGRAMMED SUBROUTINES

SEQ 0143

115 3--
116

117 015362 CALR8: PUSH R2

118 015364 012702 010635 MOV #XSA,R2

119 01S370 004737 012476 CALL OSTRNG

120 015374 POP R2

121 015376 000207 RETURN

122

123 (e e

igg H CALR9 - PRE-PROGRAMMED PRINT ROUTINE 9
126 : REPRINT LAST NUMBER

127 H R4 -> TABLE

128 ;-

129

130 015400 005744 CALR9: TST -(R4)

131 015402 000207 RETURN

132
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PRE - PROGRAMMED SUBROUTINES

3NN~N8.—~.—-|—~'A.—.—-»
BUNESOLDB VOB WMNN OO R WVE WN -

et eiep R Rt

015404
015406
015410
013414
015420
013422
015424
015430
015432
015434
015436
013440
015440
015442
015444
015446
015450
015452
015454

015456
015460
015466
015470
015472

010504
062704
012702
005714
001406
027401
001412
005724

001370

104455
000043

011502

000244
000207

011404
116437

000264
000207

000016

000002 002074

SEQ 0144

sGTORVT

:GET DRIVE TABLE POINTER

$

: INPUTS

: RS - CONTROLLER TABLE ADDRESS

3 Rl - DRIVE NUMBER

1OUTPUTS::

: Re - DRIVE TABLE ADDRESS

: LSLLUN - LOADED WITH UNIT NUMBER OF DRIVE

H Z CLEAR IF DRIVE TABLE NOT FOUND AFTER ERROR PRINTED

GTORVT: PUSH R2
MOV R5.R4
ADD #C.DRO,R4
MOV o4, ,R2

1s: TST (R4)
8tEqa 3¢
P 8(R4),R1
8EQ a4

2s- 187 (R4).
DeC R2
BNE 1¢

3¢: ERRDF 35, ,ERRO35
TRAP CSERDF
LWORD 35
.HORD O
LMORD  ERRO3S
eoP R2
CLZ
RETURN

a4%: MOV (R4) R4
MOVS D.UNIT(R&),L$LUN
POP R2
SEZ
RETURN

1GET CONTROLLER YABLE ADRESS

+ADD OFFSET TO DRIVE TABLE ADORESS
sGET COUNT OF DRIVES

sCHECK IF AN ADDRESS HERE

sCOMPARE DRIVE NUMBERS
sBRANCH IF A MATCH
s8UMP ADDRESS

;LOOK AT ALL OF THEM
;UNIT NUMBER NOT FOUND

sCLEAR Z AS ERROR FLAG

:GET ADDRESS OF TABLE
sGET UNIT NUMBER

1SET Z FLAG
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PRE - PROGRAMMED SUBROUTINES

U-X. VL. RV I W] Ve

015474
015476
015500
015504
015506
015512
015514
015516
015520
013522
015524
015526
015530
015534
01553%
015540
013542
013544
015546
015550

005001
121227
103415
121227
101012
006301
010100
006301
006301

112200
162700

000760
005701
001001
005201

000207

000071

;1 GETCNT

Clo

SEQ 0145

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

;OEFARLT OF 1,
s
: INPUTS:
3 R2 - POINTER T0O ASCII STRING
tOUTPUTS:
: R1 - NUMBER READ OR A ONE
: R2 - POINTING TO CHARACTER AFTER NUMBER
GETCMT: PUSH RO
CLR R1 ;START WITH ZERO COUNT
GETCNX: CrPB (R2),8'0 ;1CHECK IF CHARACTER A DIGIT
BLO GETCON ;BRANCH IF LOMER THAN ZERO
cr8 (R2),0'9
8HI GETCON 1BRANCH IF HIGHER THAN NINE
ASL R} iMALTIPLY NMUMBER BY 10
MmMov R1.RO ; SAVE 2N
ASL Rl ;1 COMPUTE 4N
ASL Rl : COMPUTE 8N
ADD RO,.R}1 i 8N « 2N = 10N
MOve (R2)+ ,RO +GET DIGIT FROM STING
SUB ' 0,R0 ;GET RID OF ASCII
ADD RO,R}L ;ADD TO NUMBER
B8R GE TCNX 160 TO NEXT CHARACTER
GETCON: TSTY R1 ;CHECK IF NUMBER IS ZERO
BNE GETCxX s IF ZERQO., CHANGE
INC R1 . & TO DEFAULY OF ONE
GETCXX: POP RO
RE TURN
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PRE -PROGRAMMED SUBROUTINES

V-2 E¥T. NV F JF ] §Y 0

015552
015554
015560
015566
015570
015572
015576
015600
015602
015604
015606
015612
015614
015616
015622
015624
015630
015632
015634
015636
015640
015644
015646
015650
015652
015654
015660
015662
015664
015666
015670
015672
015674
015700
015702
015704
015710
015712
015716
015722
015724
015726
015730

010100
004737

012403
005005
020127
003401
012405

010504
012702
160102
002002
062702
001414
012705
005302
001402

006205
000774
020127
o402
040504
000401
040503
004737

005202
005703
001372
005704
001370
020027
001423
010103
162700
003002
012700
004737
005705
001401
005203
160203

015474

000020

000020

000020
100000

000020

016014

000012

000014

000003
016014

i PNTNUM

i
;PRINT A NUMBER

i
: INPUTS;

s
tOUTPUTS
H
H
3

PNTNUM:
PNTNUS.

13:

24:
3s:

44:

58:
64:

78

84%:

Rl - RADIX OF NUMBER
R2 - ASCII STRING TO COUNT OF BITS IN NUMBER
R4 - PUINTER TO NUMBER (LOW WORD)

SEQ 0146

NUMBER IS PRINTED. LEADING ZEROS ARE PRINTED EXCEPT FOR

RO - CONTENTS DESTROYED

MoV
CALL
PUSH
MOV
CLR
cH
8LE
MOV
PUSH
MOV
MOV
SuB
BGE
ADD
8EQ
MOV
0EC
8EQ
ASR
BR
cp
BLE
8IC
BR
8IC
CALL
PUSH
INC
TST
BNE
TST
BNE
e
8EQ
MOV
SUB
8G7
MOV
CALL
157
BEQ
INC
SuB

R1,.RO
GETCONT

<R2,R3,RS»

(R4). ,R?
RS
R1,#816.

by |
(R4).,RS
R4

RS.R4
’16. .na
R1,R2

24
#16. ,R2

64
#81IT15,RS5
R2

48
RS
3
Ri.#16.
54

RS,R4
66
RS,.R3
OIVIDE
RS

R2

R3

64

R4

6%

RO, 010,
104
R1,R3
e12..RO
74
#3,R0
DIVIOE
R5

8¢

R3
R2,.R3

“““-..“.'.I-I..l....“u“““—“..“-.'u..“ﬁ"“““.--““-.“".."

DECIMAL NUMBERS (LEFT JUSTIFIED).

SAVE RADIX

GET COUNT OF BITS

SAVE REGISTERS ON STACK

GET ONE PARAMETER WORD

CLEAR STORAGE FOR OTHER

MORE THAN 16 BITS IN NUMBER?

NO, SKIP

YES, GET SECOND PARAMETER WORO
SAVE R4 ON STACK

PUT LOW WORD IN R4

COMPUTE BITS NOT WANTED

8Y SUBTRACTING BITS TO ISE

FROM 16.

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

SHIFT MORE BITS TO RIGHT
MORE THAN 16 BITS IN NUMBER?
YES, CLEAR IN HIGH WOROD

NO, CLEAR IN LOW WORD
DIVIDE 8Y RADIX IN RO
PUSH REMAINDER ON STACK
COUNY DIGITS ON STACK
CHECK IF QUOTIENT IS ZERO

IF RADIX IS DECIMAL

JUST GO PRINT DIGITS ON STACK
OTHERWISE COMPUTE NUMBER OF LEADING O
DIVIDEND IS BITS IN NUMBER
DIVISD?SIgﬂaizs PER DIGIT PRINTED

IF REMAINDER NOT ZERO
INCREMENT QUOTIENT

SUBTRACT DIGITS ON STACK
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58
59
60
61
62
63
64
65
66
67
68
69
70
71
12

015732
015734
015744
015746
015750
015752
015756
015762
015764
015770
015776
016000
016002
016012

001406

005303
001372

062705
020527
003402
062705

005302
001363

000207

000060
00007;

000007

9¢:

10¢:

11¢:

BEQ
PRINT
DEC
BNE
POP

ElC2
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10¢

e'0

R3

9

RS

#'0,RS
RS,.#'9

114
#<‘A-'9-1>,RS
RS

R2

104

<R4 ,RS,R3, R2>

NO LEADING ZEROS IF ZERO

REPEAT UNTIL COUNT REACHES ZSRO
GET CHACACTER FROM STACK

CNVERT TO ASCII DIGIY

IF GREATER THAN R 9
CONVERT TO A OR HIGHEN

FOR HEX DIGIY

REPEAT FOR ALL DIGITS

ON STACK

SEQ 0147
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PRE PROGRAMMED SUBROUTINES

VR SONED W -

016014
016016
016022
016024
016026
016030
016032
016034
016036
016040
016042
016044
016046
01605¢

012702 000040
005005
006303
006104
006105
020005
101002
160005
005203
005302
001367

000207

;0I'/10€

H

:OIVIDE A 32 BIT UNSIGNED NUMBER BY A 16 BIT UNSIGNED NUMBER.
sREPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER.

;WILL NOT CHECK FOR DIVIDE BY ZERO.

:
: INPUTS:
3 R3 - LOW 16 BITS OF DIVIDEND
s F4 - HIGHK 16 BITS OF DIVIODEND
3 RO - DIVISOR
sOUTPUTS;
3 R3 - LOMW 16 BITS OF QUOTIENT
: R4 - HIGH 16 BITS OF QUOTIENT
: RS - REMAINDER
DIVIDE: PUSH R2
MOV €32..R2 $sSET UP SHIFT COUNT
CLR RS 1START WITH ZERO REMAINDER
i¢: ASL R3 sSHIFT LEFT INTO RS
ROL R4
ROL RS
ce RO,.RS sWILL OIVISOR GO INTO REMAINDER
8HI rd} sONLY SUBTRACT IF IT WILL
SUB RO,RS sSUBTRACT DIVISOR
INC R3 1PUT A ONE INTO QUOTIENT
24: DEC R2 sCOUNT THE SMIFTS
BNE 1
POP R2
RETURN

SEQ 0148
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PRE - PROGRAMMED SUBROUTINES

VA NON BN

016052
016054
016060
016062
016064
016066
01607C
016072
016074
016100
016102
016106
016110
016112
016114
016116

012700
005005
006301
006102
006103
006104
006105
022705
101003
162705
005201
005300
001363

000207

000100

000012
000012

:0IV10

G1l2

L

;DIVIOE A 64 BIT UNSIGNED NUMBER BY A 10.

sREPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER.
;WILL NOT CHECK FOR DIVIDE BY ZERO.

$
;s INPUTS:
3 R1 - LOM 16 B8ITS OF DIVIDEND
3 Re - NEXT 16 BITS OF DIVYDEND
3 R3 - NEXT 16 BITS OF DIVIDEND
3 R4 - HIGH 16 BITS OF DIVIDEND
tOUTPUTS::
3 R1 - QUOTIENT,
: R2 - QUOTIENT,
: R3 - QUOTIENT,
: R4 - QUOTIENT,
3 RS - REMAINDER
DIV10: PUSH RO
MOV #64 ., ,RO
CLR RS
1%: ASL R1
ROL. R2
ROL R3
ROL R4
ROL RS
crP €10. RS
BHI 24
SuB #10.,RS
INC R1
2s: DEC RO
BNE 1s
POP RO
RETURN

;OIVIDEND IS IN <R4,R3,R2.R1>
$SET UP SHIFT COUNT
;START WITH ZERO REMAINDER

sSHIFT LEFT INTO RS

1SILL DIVISOR G{; INTO REHAINDER?
;ONLY SUBTRACT IF IT WILL

i SUBTRACT DIVISOR

tPUT A ONE INTO QUOTIENT

;COUNT THE SHIFTS

;RETURN WITH QUOTIENT IN
; <R4,R3,R2,R1> AND REMAINDER IN RS

SEQ 0149
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VR NOWVNBWN -

016120
016130
016132
016134
016140
016142
016146

016150

016160
016162
016164
016166
016170
016172
016176
016200
016204
016210
016214
016216
016222
016230

000301
004737

004737
000207

016160
016160

016200
177760
000071
000007

L

e B4 80 Pe A
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T2PNTW - PRINT HEX NUMBERS WITH LEADING SPACE
THIS ROUTINE IS USED ONLY FOR TEST 2 MANUAL INTERVENTION QUESTIONS

T2PNTUW: PRINT <@ > ;1 PRINT A SPACE
PUSH Rl 3 SAVE Rl ON STACK
SWAB R1 ;1 GET HIGH BYTE
CALL T2PNTY 3 PRINY MIGH TWO DIGITS
POP R1 ; RESTORE R1
CALL T2PNT s PRINT LOM TWO DIGITS
RETURN |
10
: T2PNTB - PRINT A SPACE
H
: THIS ROUTINE IS USED ONLY FOR TEST 2 MANUAL INTERVENTION QUESTIONS
'--
T2PNTB: PRINT <@ > ; PRINT A SPACE
I R A4
3 T2PNT - PRINT TWO HEX DIGITS FROM NUMBER IN R1
H
H THIS ROUTINE IS USED ONLY FOR TEST 2 MANUAL TMTERVENTION QUESTIONS
‘--
T2PNT: PUSH R1 ; SAVE NUSBER
ROR R1 : SHIFT
ROR R1 3 10 GET
ROR R1 : HIGH
ROR R1 $ DIGIT
CALL T2PNTO : PRINT TWO DIGITS
POP R1 s GET LOW DIGIT AGAIN
T2PNTO: BIC otC17,R1 : CLEAR OTHER BITS
ADD #0,R1 3 CONVERT TO ASCII CHARACTER
ce R1.#°9 1 IF GREATER THAN 9
BLE T2PNTD ] CONVERT
ADU 0<'A-'9-1>,R: : TOA -F
T2PNTD: PRINT Ri ; PRINT THE DIGIT
QETURN

SEGQ 0150




PRE -PROGRAMMED SUBROUTINES

VO NN B AN -

C16232
016234
016236
016240
016244
016246
016250
16252
016254
0162%6
016260
016264
016266
016272
016274
016300
016302
016306
016310
01631s
016316
016320
016322
016324
016326
016330
016332
016334
016336
016342
016344
016346

016350
016354

005000
105711
001442
121127
001002

000770

112102
162702
100431
020227
003410
020227
103423
020227
101020
162702

000304
006304
006304
050204
005200

105711
001403
121127
001344
005700
000207

000137

000011
000021

014546

T2GND1 :
T2GND2 :

T2GND3 ;

T2GNX ;

T2GNE ;

112
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SEQ 0151

GET A HEX DIGIT FROM AN ASCII INPUT STRING

STRING POINTER

IS USED ONLY FOR TEST 2 MANUAL INTERVENTION QUESTIONS

Rl - UPDATED STRING TO CHARACTER AFTER NUMBER
RO - COUNT OF DIGITS (O IF END OF LINE FOUND)

T2GNUM -
THIS ROUTINE
INPUTS:
Rl -
OUTPUTS:
R4 - NUMBER
CLR RO
1ST18 (R1)
BEQ T2GNX
CcMPB (R1),#’
BNE T2GND1
INC Rl
BR T2GNUM
CLR R4
PUSH Re
MOVB (R1)+,R2
SUB #0,R2
Ml T2GNE
cP R2.99.
BLE T2GND3
ce R2,0<'A-'0>
8LO T2GNE
m RZ..(.F"O’
BHI T2GNE
SuUB ®<'A-'9-1> ,R2
ASL R4
ASL R4
ASL R4
ASL R4
BIS R2.R4
INC RO
cOoP R2
1S718 (R1)
B8EQ T2GNX
crP8 (R1).#
BNE T2GND2
18T RO
RETURN
POP <R2,R0>
JHP OMRQ2E

““.‘.I.l..-..“.i......-...“.O““.I........--....u.‘..“

CLEAR DIGIYT COUNT
CHECK IF END OF LINE
REPORT NULL CHARACTER FOUND
CHECK IF A SPACE
IF SO, IGNORE IT
GET NEXT
DIGIT
CLEAR NUMBER STORAGE
SAVE REGISTER
GEY CHARACTER
CONVERT ASCII TO NUMERIC
IF LESS THAN O, INVALID DIGIT
IF LESS THAN OR EQUAL 10 9
CONVERSION DOONE
IF LESS THAN A (10.),
INVALID DIGIT
IF GREATER THAN F (15.),
INVALID DIGIT
CONVERT FROM A-F TO 10.-15.
MAKE
ROOM
FOR
OIGIT
STORE DIGIY
GET NEXT
DIGIY
iF 0,

END OF NUMBER
IF NOT A SPACE,
CONTINUE
Z = 1 FOR ERROR, O FOR SUCCESS

INVALIO DIGIV
ERROR




PRE -PROGRAMMED SUBROUTINES

e R RN RV I NPT VY

016360
016365
016372
016374
016402
016404
016406
016412
016416
016420
016424
016426
016432
016432
016434
016436

016440
016442
016446
016452
016454
016456
016460
716464
016470
016474
016476
016502
016502
016504
016506
016514
016516
016520
016522

005764
002004
116537
000417

016401
004737
001037
005764
100005
052713

104424
000423

012702
016412
006112
006112
006112
042722
016412
042722
005022
012712

104460
000241

000207

000261
000771

000002

015404
000002
100000

002150
000002

177774
000002
140000

011760

002074

L J
L

B B W G5 B WL B B8 Be Ve W

PNTERR ;

1$:

43:
S$:

J12
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SEQ 0152

PNTERR - PRINT ERROR MESSAGE FROM DM PROGRAM REQUEST '1 OR 12.

INPUTS:

OUTPUTS:

PUSH
TST
8GE
MOV
B8R
PUSH
MOV
CALL
BNE
TST
8PL
BIS
DORPT

FOP
BR

POP
MOV
MOV
ROL
ROL
ROL
8IC
MOV
B8IC
CLR
MOV
ERROR
TRAP
CcLC
POP
RETURN
POP
SEC
BR

RS - CONTROLLFR TABLE ADDRESS
R3 - MESSAGE ULATA ADDRESS
R3 - COMMAND DATA ADDRESS

ERROR MESSAGE PRINTED
15 SET IN COMMAND

8IT

<RO,R1,R2>
4(R4)

14
C.UNIT(RS),LS$LUN

24

R4
4(R4),R1
GTORVT

S¢
g.UNIT(RC)

$
#BIT15,(R3)

CS$DRPT
R4
44

R4

SERRTYP ,R2
2(R&4),(R2)
(R2)

(R2)

(R2)
+C3,(R2)«
2(R43,(R2)
#140000,(R2)+
(R2)+

SERR. IN,.(R2)

CS4ERROR
<R2,R1,R0>
<R4>

44

- @ Sa B B B @) G0 WA B VO B VI W W

Gr B4 We B4 S5 B¢ @5 B 95 W e B

DATA If DRIVE HAS BEEN DROPPED

SAVE REGISTERS ON STACK

CHECK IF BIT 15 SET

IF SO, GET UNIT FROM MESSAGE DATA
ELSE, GEY UNIT FROM CONTROLLER TABLE

SAVE DATA ADORESS

GET DRIVE NUMBER

GET DRIVE TABLE ADDRESS

IF UNIT DROPPED, EXIT

IS TESTING DONE ON UNLT?
IF NOT DOME, PROCEED

MARK UNIT AS DONE TESTING
PRINT A STATISTICAL REPORT

RESTORE DATA ADDRESS

RESTORE DATA ADDRESS
GET POINTER TO ERROR TABLE
GET ERROR TYPE

CLEAR LOW 2 BITS

MASK LOW 14 BITS

CLEAR MESSAGE POINTER
GET ROUTINE NUMBER
PRINY THE ERROR MESSAGE

DRIVE HAS NQOT BEEN DROPPED
RESTORE REGISTERS

RESTORE STACK
ODRIVE HAS BEEN DROPPED
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VB AOPRN DWW -

2l
22
23
24
25
27
28

31
32
33
35
37
39
40
41
43
45
47
48
49

51
52

016524
016524
016530
015534
016536
016542
016542
016546
016550
016552
016556
016560
016564
016566
016570
016574
016576
016602
016610

016612
016616
016622
016626
016632

016634
016640
016542
016644
016646
016652
016656
016662
016664
016670
016672
016676
016702
016706

016504
042704
010501
062701

012746
010146
010446
012746
104437
062706
006204
006204
004737
001526
004737
023727
001053

017704
162704
G13700
062700
005001

012703
020403
103001
010403
013702
162702

012022
162703
001374

010037
012700
004737

177000

000340

000003
000010

017676

012156
002204

163362
002200

000214

002160
000214

000002

002340
000031
017056

000001

e 4 We W W We S0 s W We @ @8
*
4

]
]

LOADDM:

- mes o we

LTiLl:

LT1L:

LTILZ2:

SEQ 0153

LOADDM - LOAD AND START A DM PROGRAM IN A CONTROLLER

DMPROG - POINTER TO START OF DM PROGRAM IN MEMOKY

INPUTS:

RS - CONTROLLER TABLE ADDRESS
IMPLICIT INPUTS:
OUTPUTS:

IF LOAD SUCCEEDS - Z CLEAR

CONTROLLER TABLE MARKED LOADED

IF ERROR - Z SET

MOV C.VEC(RS,,R4
8IC @rC<CT,.VEC> ,R4
MOV RS,R1

ADD #C.JSR,R1
SETVEC R4,R1,#PRIO7
MOV MPRIO07, -(SP)
MOV R1,-(SP)

mv R‘.’(SP)

MOV #3,-(SP)
TRAP C$SVEC

ADD #10,5P

e We e B

cHP TNLM, 81
BNE LOADTX

LOAD DM PROGRAM INTO MEMORY SPACE
INITIALIZATION IN TEST 1

MOV SOMPROG , R4
SUl SOMMAIN, R4
MOV CMPROG, RO

ADD ;?HHAIN.RO

ASR R4 H
ASR R4 H
CALL CNTINT :
BEQ LOADER H
CALL HCOMM 3

:

3

CLR

MOV #<HC .BSZ+2>,R3
cHP R4,R3

BHIS LT11

MOV R4 ,R3

MOV FFREE ,R2

suB #<HC.BSZs2> ,R2
PUSH <R3 ,R2>

MOV (RO)+,(R2)e
sw .20 .Rs

BNE LTIL2

POP <R2,R3>

MOV RO, DMPTR

MOV o0P .MWR ,RO
CALL LORD

- B @S B4 G4 G5 G2 B4 G B B GE BE B

GET VECTOR OF CONTROLLER
CLEAR ALL BUT VECTOR
GET INTERRUPT SERVICE LI'®

SET UP INTERRUPT VECTOR

INITIALIZE CONTROLLER WYTH SMALLEST
POSITION VECTOR FOR RING
BUFFER AND INTERRUPTS ENABLED

IF ERROR, EXIT

ALLOCATE SPACE FOR HOST COMM AREA

IF TEST NUMBER <> 1
DON'T DO SPECIAL LOAD

TESTED DURING

{GET SIZE OF DM PROGRAM IN BYTES
H

JGET ADDRESS OF DM PROGRAM
{START WITH OFFSE™ OF ZERO

GET SIZE OF BUFFcR

IF FEWER BYTES REMAINING IN PROGRAM
SKIP

ELSE, USE ACTUAL BYTE COUNT

GET ADDRESS OF BUFFER

SAVE THE GYTE COUNT & BUFFER ADDRESS
MOVE DATA TO BUFFER

DECREMENT WORDS REMAINING

Q0P IF MORE WORDS TO LOAD

RESTORE BUFFER ADDRESS

SAVE POINTER INTO DM PROGRAM

GET DOWNLINE LOAD COMMAND

LOAD INTO CONTROLLER
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PRE -PROGRAMMED SUBROUTINES

53
54
55
56
57
58
59
60
61
63
64
65
66
67
68
69
70
78
79
80
81
82
83
84
85
86
87
88
89
90
91

92
93

016712
016714
016720
016722
016724
016726
016730
016732
016736

016740
016744
016750
016754
016762
016766
016774
017002
017006
017012
017014
017022
017024
017032

017040

017042
017042
017044
017046
017050
017052
017054

001457
013700
006203
060301
006303
160304
001341
012701
000402

017701
012700
004737
013764
J10164
013764
067764
004 /37
004737
001417
032764
001007
042765
052765

000207

104455

011474
000264
000207

002340

000040

163234
000002
017176
002200
000034
002200
163200
017270
017400

000037

000024
200002

000040

0V0054
000054

000032

000012
000012

LOADTX:
LOADS:

LOADEL :

LOADER:

BEQ
MOV
ASR
ADD
ASL
SUB
BNE
MOV
B8R

MOV
MOV
CALL
MOV
MOV
MOV
ADD
CALL
CALL
8CaQ
817
BNE
8IC
8IS

RETURN

LOADER
OMPTR,RO

0
W
s Be W B B B s B we

]
m.EsP.RO ‘
H

DMPROG (HC . CPKX +P . UADR(R4 ) ;
R1,HC.CPK+P.BCNT(R4) ;
DMPROG ,MC . CPK+P .OVRL(R4 ) ;
SDMPROG , HC . CPK+P . OVRL(R4)

SNDCMD :
WAITMS H
LOADER :
ST . MSK,HC.MPK+P . STS(R4);
LOADEL 3
oCT.CMD.CT . REQ.C.FLG{RS);

#CT.RN,C.FLG(RS) :

IF ERROR, GET OUT NOW

RESTORE POINTER INTO OM PROGRAM
CONVERT BYTES TO WORDS

INCREASE OFFSET FOR NEXT BUFFER
CONVERT WORDS TO BYTES

REDUCE REMAINING BYTE COUNT

GET NEXT BUFFER

GET A BYTE COUNT OF HEADER ONLY
NOW START

GET SIZE OF PROGRAM

BUILD EXECUTE SUPPLIED
PROGRAM COMMAND PACKET

LOAD MAIN PROGRAM ADORESS
AND SIZE

LOAD OVERLAY ADORESS

SEND COMMAND TO CONTROLLFER
WAIT FOR MESSAGE RESPONSE
EXIT IF ERROR

CHECK FOR ERRORS

CLEAR COMMAMD OUTSTANDING FLAG
SET DM PROGRAM RUNNING FLAG

SUCCESS RETURN

CONTROLLER FAILED TO DOWNLINE LOAD DM PROGRAM

ERRDF
TRAP
.WORD
. WORD
. WORD
SEZ
RETURN

33, ,ERRO33 :

CSERDF
33

0
ERRO33

: SET Z 70 INDICATE ERROR OCCURRFD
: ERROR RETURN

SEQ 0154
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POV JOUVEWN -

 pa

37
38

017056
017064
017070
017074
017100
017104
017112
017116
017122
017124
017132
017134
017142
017150
017152

017154
017154
017156
017160
017162
017164
017172
017174

004737
010264
010364
010164
012764
004737
004737
001420
032764
001010
042765

000244
000207

104455
000041

011474

000264
000207

017176
000040
000034
000060
000001 000054
017270
017400

000037 000032
000004 000012

*
L )

B Be B Be Ve B B G0 S+ B+ B B WL S+

LOAD:

iOADXI:

LOADX :

LOAD - ISSUE MAINTENANCE I/0 COMMAND TO CONTROLLER. CHECK THAT I/0

HAPPENS
INPUTS:

NUTPUTS:

PUSH
CALL
MOV
MOV
MOV
MOV
CALL
CALL
B£Q
BIT
BNE
81C
POP
CLZ
RETURN

WITHOUT ERROR.

RO - MAINTENANCE I/0 COMMAND

R1 - OFFSET INTO CONTROLLER MEMORY
R2 - ADDRESS OF MESSAGE BUFFER

R3 - SIZE OF BUFFER IN BYTES

RS - COMTROLLER TABLE ADDRESS

Z CLEAR IF NO ERROR
Z SET IF ERROR AND EPROR REPORTED

<RO,R3,.R4>

8LOCMD
R2,.HC.CPK+P.UADR(R4)
R3, HC.CPK+P .BCNT(R4)
R1 ,HC.CPK+P . RGOF(R4)
€1 MHC.CPK+P RGID(RS)

BUILD COMMAND PACKEY
STUFF IN BUFFER ADDRESS
STUFF IN BYTE COUNT
STUFF IN OFFSET

STUFF IN REGION ID 1

o B W8 G B T G0 0 O

SNOCMD SEND COMMAND TO CONTROLLER
WAITHS WAIT FOR MESSAGE RESPONSE
LOADX : IF FARILED, EXIT
0316HSK.HC.HPK09.STS(R4)- LOOK FOR ANY ERROR

LOADX1 ;

oCT.0M0,C.FLG(RS) CLEAR COMMAND ISSUED

<R4 ,R3,RO> RESTORE REGISTERS

CLEAR Z TO INDICATE NO ERROR

e e 94 & O

CONTROLLER FAILED TO DOWNLINE LOAD DM PROGRAM

ERROF
TRAP

. WORD
. WORD
. WORD
POP
SEZ
RETURN

33, .ERRO33 : PRINT EPROR INFO FROH CONTROLLER
CS$EROF

33

0

ERRO33

<R4 ,R3,RO> ; RESTORE STACK AFTER ERROR

; SET Z TO INDICATE ERROR OCCURRED

SEQ 0155
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PRE PROGRAMMED SUBROUTINES

VWE NP NE W

017176
017202
017206
017210
017214
017220
017224
017230
017232
017236
017240
017244
017246
017252
017254
017256
017260
017264
017266

016504
010400
062700
012720
012701
022716
001403
022716
001002
012701
010120
012701
005020
005301
001375

000207

00014
000014
000060
001000
000031
000030
177777

000030

>
*

WY WS G2 G B B WE S BE Ts Be WL B B

B8LOCMD:

i¢:
BLDCO:
B8LOC1:

N12

SEQ 015¢

BLOCMD - BUILD A COMMAND IN COMMAND PACKET

INPUTS:

OUTPUTS :

RS - CONTROLLER TABLE ADDRESS

RO - COMMAND COOE

R4 - ADDRESS OF HOST COMM AREA

COMMAND PACKET CONTAINING REF NUMBER AND OPCODE. ALL
OTHER FIELCS CLEARED.

COMMAND REFERRENCE NUMBER IN CONTROLLER TABLE INCREMENTED
AND RESULT IN COMMAND PACKET.

RO - CONTENTS DESTROYED

<R1,RO>
C.HCOM(R5),R4
R4 ,RC
&HC.CEV, RO
#HC .PS2,(RO) .

O<HC .PSZ>/2,.R1
(RO).
R1

8LDOC1
:E.CPKoP.OPCD(R4)

S8 @8 S W VW Ve VP V2 B9 B¢ B BE A W Vs OF Wr WS

SAVE REGISTERS ON STACK
GET ADDRESS OF HOST CCMM AREA
COPY TO RO
COMPUTE ADDRESS OF COMMANO ENVELOPE
LOAD PACKET LENGTH
LOAD DUP CIRCUIT IDENTIFIER
IF CODE IS MAINTENANCE WRITE
USE DIAGNOSTIC CIRCUIT ID
IF CODE IgPNOT MAINTENANCE READ
SK
ELSE, USE DIAGNOSTIC CIRCUIT ID
PUT IOENTIFIER INTO PACKET
GET WORDS TO CLEAR
CLEAR PACKET
ANY MORE
WORDS TO CLEAR?
PUT OPCODE IN PACKET
RESTORE Rl




Bl2

SEQ 0157
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PRE - PROGRAMMED SUBROUTINES

ORI N D W)

19

017270
017274
017300
017306
017314
017322
017326
017334

016504

016564
012764
012764
005775
052765
000207

000014

000020
000012
000012

L g
L J

S 4 B B8 Bs Se B S P9 O

:

: MOV C.HCOM(RS),R4

SNDCMD - SEND A COMMAND TO THE CONTROLLER. CLEAR THE RESPONSE
PACKET., MARK BOTH PACKETS AVAILABLE TO THE CONTROLLER. SET COMMAND
ISSUED BIT IN CONTROLLER TABLE AND INITIALIZE TIMEOUT COUNTER,

INPUTS:
RS - CONTROLLER TABLE ADDRESS

OUTPUTS:
R4 - ADDRESS OF HOST COMM AREA

s LOAD R4 WITH HOST COMM AREA ADDRESS
INC C.REF(RS) s INCREMENT CMD REFERENCE NUMBER

MOV C.REF(RS),HC.CPK+P . CRF(RA); PUT IN PACKET

MOV ORG . OWN+RG.FLG ,HC . MCT(R4) ; MARK MESSAGE PACKET AVAILABLE

MOV ORG, OWN, HC.CCT(R4) s MARK COMMAND TO CONTROLLER
TST (RS) 3 TELL CONTROLLER COMMAND IS THERE
gé?tﬂﬂ ®CT.CMD.C.FLG(RS) 3 MARK COMMAND ISSUED
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OB vVENE W~

017336
017342
017344
017350
017356
017360
017364
017366
017370
017372
017376

060400
010064
012764
010004
012701

005301
001375

200207

B0 B B9 Bs 08 B0 ¢ Bs D¢ O B4 G B O
*
L ]

:

CLRBFL:

CLRBUF - CLEAR THE SPECIFIED DATA BUFFER IN THE HOST COMM AREA
AND LOAD BUFFER DESCRIPTOR IN COMMAND PACKET TO THE BUFFER

INPUTS;

RS - CONTROLLER TABLE ADORESS

R4 - ADDRESS OF HOST COMM AREA

RO - OFFSET INTO HOST COMM AREA TO DATA BUFFER
OUTPUTS:

DATA BUFFER CLEARED

COMMAND PACKET POINTING TO BUFFER

BYTE COUNT SET TO SIZE OF BUFFER

R4 - ADDRESS OF DATA BUFFER

: PUSH <RO,R1> 1 SAVE REGISTERS ON STACK

ADD R4,RO t+ CREATE BUFFER ADDRESS
MOV RO HC.CPX.P UADR(RA) 3 PUT BUFFER ADDRESS IN COMMAND PACKET
MOV o, BSZ MC.CPK+P . BCNT(R&);PUT SIZE OF BUFFER IN COMMAND PACKET

MOV RO, R4 3 PUT BUFFER ADDRESS IN R4
MOV Od'C.BSZVZ.Rl GEY SIZE OF BUFFER IN WORDS
CLR (RO). CLEAR ALL THE WORDS

DEC R1 ANY MORE

BNE CLRBFL \vaS TO CLEAR?
POP <R1,RO>

RETURN

- B s &0 W @

5EQ 0158
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PRE -PROGRAMMED SUBROUTINES

ORI BWN -

10
11
13
14
15
16
17
18
19

21
27

28

31
33
35

37
39
40
4z
42

51
53

017400
017404
017410
017412
017416
017422
017424
017432
017434
017440
017442
017442
017444
017450
017452
017460
017462
017464
017472
017474
017474
017476
017500
017502
017504

017506
017514
017529
017522
017524
017524
017524
017526
017530
017532
017534
217540
017542

012700
010501
062701
004737
011500
032765
001025
016001
001031

104422
005737
001764
023765
101005
001357
023765
103753

104455
000044
000000
011520
000413

042765

000244
000207

104455
000036
000000
011430

000264
000207

000036

000026
017614

000010
000002

002256
002270

002266

000010

000012

000030

000026

000012

e Ov @v B B¢ G5 S0 @8 S
*
L 4

WAITHMS:

18:

24:

3s:

4%:

Ss:

D13

WAITMS - WAIT FOR CONTROLLER TO RESPOND WITH A MESSAGE PACKEY

IMPUTS:
oUTPUTS:

PUSH
MOV
MOV

CALL
MOV
8I1

MOV
BREAX

TRAP
T1ST

RS - ADDRESS OF CONTROLLER TABLE

Z CLEAR IF NO ERROR

2 SET IF ERROR, MESSAGE PRINTED

<RO,.R1>

#30. ,RO

R5,R1

#C.T0,R1

SETTO

(R5),.RO
;CT."SG.C.FLG(RS)

$
2(RO),R1
44

C4BRK
KW.CSR

14
KiW.EL+2,C.TOH(RS)
2

1
g?.EL.C.TO(RS)
36, ,ERRO36
CSERDF

36

0

ERRO36

-1

oCT.MSG,C.FLG(RS)
<R1,RO>

30, ,ERRO30
CSERDF

30

0o

ERRO30

<R}l ,.RO»>

0 B¢ O+ B8 G5 O O W o ¢ e B4 WS WS P4 96 G4 B @8

SAVE REGISTERS ON STACK

SET TIME QUT VALUE OF 30 SECONDS
POINT TO TIME OUT COUNTER
POINTER TO TIER FIELD

START TIMER

GET ADDRESS OF IP REGISTER

LOOK IF INTERRUPT OCCURRED
BRANCH IF SO

LOOK AT SA REGISTER

BRANCH IF ERROR CODE PRESENT
335> >BREAK BACK TO MONITOR<cc<cccc<c

SEE IF A CLOCK ON SYSTEM

i NOT, DON'T TIMEOUT

CHECK HIGH WORD OF INTERVAL

IF GREATER, TIMED OUT

IF NOT EQUAL, NO TIMEOUT OCCURRED
CHECK LOW WORD OF INTERVAL

IF LOMER, NO TIMEOUT OCCURRED
PRINT TIMEOUT ERROR

ERROR EXIT
CLEAR MESSAGE RECEIVED FLAG

SAVE REGISTERS ON STACK
GIVE NO ERROR RETURN

CONTROLLER OETECTED ERROR

RESTORE REGISTERS
Z SET OR ERROR RETURN

SEQ 0159
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SEQ 0160

1
2 3
3 : NXMI - NON-EXISTANTY MEMORY SERVICE ROUTINE
& H
S 3 INPUTS:
6 : NXMAD SET TO ZERO
7 3 OUTPUTS:
8 H NXMAD SET TO ONES IF NON-EXISTANT TRAP OCCURED
9 -~
10
11 017544 BGNSRV  NXMI
017544 NXMI::
12 017544 012737 177777 002276 MoV #-1,NXMAD
13 017552 ENDSRY
0175.2 L10033:
14 017552 000002 RTI
15 e
16 H CNTSRV - CONTROLLER INTERRUPT SERVICE ROUTINE. MARKS CONTROLLER TABLE
{; ’ 3 THAT AN INTERRUPT HAS BEEN RECEIVED.
19 3 THIS ROUTINE IS CALLED BY A [{JUSR RO,CNTSRV] IMNSTRUCTION FROM WITHIN
20 3 THE CONTROLLER TABLE. THE PC STORED IN RO IS THE ADORESS OF THE C.FLG
el 3 WORD IN THE CONTROLLER TABLE. THE STACK CONTAINS THE SAVED CONTENTS
gg 3 OF RO FOLLOWED B8Y THE INTERRUPTED PC AND PS.
H
24 3 INPUTS:
25 3 RO - ADDRESS OF C.FLG WORD IN CONTROLLER TABLE
26 : STACK - SAVED CONTENTS OF RO
27 s OUTPUTS:
28 : CT.MSG SET IN C.FLG WORD OF CONTROLLER TABLE
29 3 RO - RESTORED FROM STACK
32 017554 BGNSRY CNTSRV
017554 CNTSRV: ¢
33 017554 052710 000010 8IS OCT.MSG,(RO) s SET CT.MSG
34 017560 POP RO ;§ RESTORE RO
35 017562 ENDSRY
017562 L10034:
017562 000002 RTI
36
38 gee
23 3 INTSRY - CONTROLLER INTERRUPT SERVER
g --
41
42 017564 BGNSRV INTSRV
017564 INTSRV: :
43 017564 005237 002214 INC INTRCV 1 FLAG INTERRUPT AS RECEIVED
44 017570 ENDSRV
017570 L1003S:
017570 000002 RYI
46
47 jeoe
lg s KW11I - CLOCK INTERRUPT SERVICE RODUTINE
4

‘ - -
S0 017572 BGNSRV KW1ll
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017572
51 017572
S2 017600
53 017604
S4 017612

017612

017612
55

062737 000001 002266
005537 002270
012777 000105 162444

000002

KWlll::

ENDSRV
L10036:

ADD
ADC
MOV

RTI

01 KW, EL 3 COUNT THE INTERRUPT
KW.EL+2 i PUT CARRY IN HIGH WORD
oKW, 0UT,3KW.CSR 1 RESTART THE CLOCK

SEQ 0161
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VRN ND NN

017614
017620
017622

017626
017530
017632
017634
017636
017640

017642
017646
017652
017656

017660
017662

017664
017666

017670
017674

005002
013703

006200
103001
060302
006303
005700
001372

013700
013703
020037
001371

060200
005503

010021
010311

000207

002264

002266
002270
002266

SETTO:

SET00:

SETO1:

G13
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SETTO SET TIMEOUT COUNTER TO A GIVEN NUMBER OF SECONDS FROM CURRENT

TIME.

INPUTS:
RO
R1
OUTPUTS:
RO
R1

PUSH <R2,R3>
R2

CLR

MOV KW.HZ,R3
ASR RO

8CC SETO1
ADD R3.R2
ASL R3

TST RO

BNE SETO0O0

GET CURRENT TIME

MOV Ku.EL ,RO

MOV KW.EL+2,R3
cHP RO,KM.EL

BNE SETO2

ADD TIME TIL TIMEOUT
ADO R2.RC

ADC R3

PUT RESUWLT IN STORAGE

MOV R3,(R1)

POP <R3, R2>

e G be O s @& W we W W

L1

NUMBER OF SECONDS FOR TIMEOUT
ADDRESS WHERE TWO WORD TIME TO BE PUT

CONTENYS DESTROYED
INCREMENTED BY 2

CLEAR PRODUCT
GET MULTIPLICAND

SHIFT MUTIPLIER TO RIGHT
IF A ONE BIT SHIFTED OUT

ADD MULTIPLICAND TO PRODUCT
DOUBLE THE MULTIPLICAND

CONTINUE UNTIL MATIPLIER IS ZERO

GET TIME (LOW WORD)

GET TIME (HIGH WORD)

IF CHANGED DURING RETRIEVAL
GET IT AGAIN

ADD TIMEOQUY TO CURRENT TIME
INCREMENT HIGH WORD IF CARRY

SAVE LOW WORD OF TIMEOUT
SAVE HIGH WORD OF TIMEOUT

SEQ 0162
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SEQ 0163

1
2 1o
3 : CNTINT
4 H
s ; FUNCTIONAL DESCRTPTION:
6 ; SUBROUTINE TO INITIALIZE A CONTROLLER AND BRING IT ON-LINE.
7 ; ALL STEPS ARE CHMECKED. AN ERROR MESSAGE IS REPORTED IS ANY ERROR
8 i DETECTED.
9 H
10 ; INPUTS;
11 : RS - ADDRESS OF CONTROLLER TABLE.
1§ : R& - LENGTH, INTERRUPT AND VECTOR FIELDS TO SEND TO CONTROLLER
) | '
14 ; IMPLICIT INPUTS:
15 ; FFREE - FIRST FREE ADDRESS OF MEMORY., THIS ADORESS IS GIVEN TO
16 ; CONTROLLER AS START OF RING BUFFER.
1; : FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS.
1 :
19 ; OUTPUTS:
20 : R1 - SIZE OF RING BUFFER IN WORDS IF NO ERROR
21 ; R4 - ADDRESS OF IP REGISTER IN CONTROLLER
22 : RS - UNCHANGED
gz : Z - CLR IF NO ERROR, SET IF ANY ERROR REPORTED
%
gz : CHECK IF ENOUGH FREE MEMORY FOR RING BUFFER
H
29
30 017676 CNTINT: PUSH <R3> ; SAVE R3 ON STACK
32 017700 010400 MOV R4,RO ; CET MESSAGE LENGTH
33 017702 000300 SWAB RO 1 RIGHT JUSTIFY MESSAGE LENGTH
34 017704 042700 177770 BIC #177770.R0 ; REMOVE EXTRA INFO
35 017710 004737 020724 CALL CLOG 1 COMPUTE POMER OF 2
36 017714 010102 MOV R1,.R2 : SAVE MESSAGE LENGTHt2 1IN R2
37 017716 010400 MOV R4 ,RO : GET COMMAND LENGTH
38 0:7720 000300 SWAB RO : RIGHT
39 017722 006000 ROR RO : JUSTIFY
40 017724 006000 ROR RO 3 COMMAND
41 017726 006000 ROR RO : LENGTH
42 017730 042700 177770 BIC #177770,R0 : REMOVE EXTRA INFO
A3 017734 004737 020724 CALL CLOG ; COMPUTE POMER OF 2
44 017740 060201 ADD R2,R1 : ADD THE TWO RESWLTS
45 017742 006301 ASL R1 : MULTIPLY BY 2 WORDS PER RING
46 017744 062701 000002 ADD #<HC.1S2>/2.R1 ; ADD SPACE FOR INTERRUPT INDICATORS
S0 017750 020137 002162 cHP R1,FSIZE : COMPARE WITH SIZE OF FREE MEMORY
S1 017754 101402 BLOS 14 ; THERE IS PLENTY OF MEMORY
S2 017756 000137 012120 JMP FMERR ; FATAL ERROR IF NOT ENOUGH MEMORY
gg 017762 14:
H
gf_; 3 FILL HOST COMMUNICATION AREA WITH ALL ONES
3
$8 017762 013702 002160 MOV FFREE,R2 + GET FIRST ADDRESS OF RING BUFFER
S9 017766 010103 MOV R1.R3 i GET SIZE OF RING BUFFER
50 017770 012722 177177 2¢: NOV 0-1.(R2). 1 WRITE ONES TO BIFFER
61 017778 005303 DEC R3 s COUNT THE WORDS IN BUFFER
3

62 017776 003374 8GT 2t LOOP UNTIL ENTIRE BUFFER WRITTEN
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64
65
66
67
68
69
71
12
73
74
75

6

77
78
79
81
82
a3
85

87
89

91
92
93

97

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

020000
020004
020006
020012
020016
020022
020024
020026
020030
020030
020032
020034
020036
020040
020042
020046
020050
020054
020056

020062
020066
020070
020072
020074
020076
020100

020102
020102
020104
020106
020110
020112

020114
020114
020120

020124
029130
020132
020136
020140
020142
020144
020146

004737
103527
012364
012700
016202
001407
005300
001373

104455
000030
000000
011312
000511
005064
005714
004737
103503
010237

013702
010103
005722
001003
005303
003374
000405

104455
000027
000000
011232
000464

012700
010064

913703
010301
042701
006003
006003
006003
006003
042703

020272
000002

000310
000002

000002
020566
002326

002160

000001
000002

002326
177760

177760

33

S54:

64%:

7%

Qher o o
w
s

N)ee oo 20 =

113

DO THE INITIALIZATION

CALL CNTIST

BCS 9¢

MOV (R3).,2(R4)
MOV ©200. ,RO
MOV 2(R4),R2

BEQ -1
DEC RO
BNE 3

ERROF 24, ,ERRO24
TRAP C$ERDF

.WORD 24
WORD O
.WORD  ERRO24
BR 94

CLR 2(R4)
TST (R4)
CALL CNTRSP
8CS 94

MOV R2,.SSTEP4

CHECK HOST COMMUNICATION AREA FOR

MOV FFREE ,R2

MOV R1,R3
TST (R2)+
BNE 74
DEC R3
8GT 6t
B8R a4

ERRDF 23, ,ERRO023
TRAP CHERODF

.WORD 23
.MORD O
.WORD  ERROZ3
BR 94

a0 O 94 B B B W

SEND GO BIT TO SA REGISTER TO END

MOV 4SA.GO,RO
MOV RO,2(R4)

D0 FIRST THREE STEPS

EXIT IF MICROCOOE REPORTED FAILURE
WRITE STEP 3 RESPONSE TO SA REGISTER
GET TRY COUNTER

LOOK AT SA REGISTER

EXIT LOOP IF ZERO

KEEP LOOPING IF NOT ZERO

WRITE O TO SA REGISTER (PLURGE)
READ “ROM IP REGISTER (POLL)

WAIT FOR STEP OR ERROR BIT

EXIT IF MICROCODE REPORTED FAILURE
SAVE STEP 4 RESPONSE VALUE.

ALL ZEROS

GEY FIRST ADDRESS OF RING BUFFER
GET SIZE OF RING SUFFER

CHECK WORD IN BUFFER

GO TO ERROR REPORTER IF NOT ZERO
COUNT THE WORDS IN BUFFER

LOOP UNTIL ALL WORDS CHECKED
START CONTROLLER AND EXIT

REPORT BUFFER NOT CLEARED

ERROR EXIT
INITIALIZATION

SE+ THE GO BIT
WRITE TO SA REGISTER

NOW CHECK IF THE CONTROLLER TYPE IS VALID AND MICROCODE VERSION

IS CURRENT

MOV SSTEP4 ,R3

MOV R3,.R1

BIC @tC<SA.MCV> ,R1
ROR R3

ROR R3

ROR R3

ROR R3

8IC @rC<SA.CNT/16.>,R3

H
H
H

-

GET SAVED CONTROLLER STEP 4 RESPONSE
R3 HAS STEP 4 INFO
R! = MICRO CODE LEVEL

" NUMBER
R3 = CONTROLLER MODEL NUMBER

SEQ 0164




117 020152
118 020156
119 020160
120 020164

121
122

123
124
125
126
127
128

129
130
131
132
133
134

135
136
137
138
139
140
141
142
143
144
145
146

020166
020174
020174
020176
020200
020202
020204
020206
020206
020212
020216
020220
020220
020222
020224
020226
020230
020232
020232
020240
020244
020246
020246
020250
020252
020254
020256
020260
020262

020264
020266
020270

022703
001413
022703
001422
052765

104455
000016
000000
011116
000427

005037
020127
002017

104454
000016
000000
011116
000412

012737
020127
002004

104454
000016
000000
011116

000244
000207

000264
000207

000006
000015
100000

002326
000003

000002

002326

244

25%:

26%:

9¢:
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cP 06. ,R3

BEQ 244

cHP 013. .R3
8EQ 254

BIS OBIT1S,C.UNIT(RS)
ERRDF 14, ,ERRO14
TRAP CS¢ERDF

. WORD 14

.WORD O

WORD ERRO14

BR 93

CLR SSTEP4

cHP R1,03.

B8GE 264

ERRSF 14, ,ERRO14
TRAP CSERSF

. WORD 14

MORD N

LWORD ERRO14

BR 264

MOV 4. ,SSTEPA
cHe R1,#0.

B8GE 264

ERRSF 14, .ERRO14
TRAP CS$ERSF
.WORD 14

LMORD O

HORD ERRO14
POP <«R3>

CLZ

RETURN

ERROR RETURN

POP <R3>

SEZ

=t TURN

oe s B ©

SEQ 0165

CHECK IF UDASOA

IF SO, BRANCH

CHECK IF KDAS0O-Q@

IF SO BRANCH
ELSE MARK AS DO NOT EXECUTE
REPORT ERROR

EXIT

CLEARED FOR TEST 1, SUBTEST 4
UDASOA MICROCCDE VERSION UP TO DATE?
IF SO, BRANCH

ELSE, REPORT ERROR

DEFAULT BR LVL, TST 1,SUBTST 4
KDASO-Q MICROCODE VERSION UP TO DATE?
IF S0, BRANCH

ELSE, REPORT ERROR

RESTORE R3 FROM STACK
CLEAR Z TO INDICATE NO ERROR

RESTORE R3 FROM STACK
SET Z TO INDICATE ERROR OCCURRED
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VB NOVNDE N

31
53

35

37

39
40
41
42
43
44

020272
020272
020272
020274
020276
020302
020306
020314
020322

020430
020334
020340
020340

020350
020354
020360
020362
C20366
020372
020374
020374
0201400
020402
02044° >
020410
020410
020412
020414
020416
020420
020422

V20424

104422

052704
010437
015737
062737
012737

016504
005037

012746
012746
012746
012746
104437
062706
005764
005014

012700
104436
005737
001406

104455

011532
000261
000424

012737

L 4
L d

W4 B B B4 W W BF B B Be B Ge B

CNTIST:

100000
002314
002160 002320
000004 002320
100000 002324

002276

000340
017544

000003

000010
000002

002276

004000 002330 14:

CNTIST

START THE INITIALIZATION PROCESS ON THE SELECTED CONTROLLER.
STOP BEFORE WRITING THE THIRD WORD SO CONTROLLER DOES NOT
ATTEMPT ANY BUS TRANSFERS.

INPUTS:
RS - ADDRESS OF CONTROLLER TABLE
R4 - LEN, INTI AND VECTOR FIELDS TO SEND TO CONTROLLER

LOAD TABLE OF DATA TO SEND 70 SA REGISTER

BREAK : >>>>>>>BREAK BACK TO MONITORc<cc<c<<
TRAP C4$BRK
PUSH R1

SET STEF BIT IN DATA WORD

LOAD SEND DATA FOR STEP 1 OF INIV
GET MEMORY ADDRESS AND

ADD #HC . MSG,SND . S2 LOAD SEND DATA FOR STEP 2 OF INIT
MOV #SA_TST,SND.S3 LOAD SEND DATA FOR STEP 3 OF INIT

VERIFY THE ADDRESS OF THE SA AND IP REGISTERS ARE VALID AND
START THE INITIALIZATION BY WRITING ZEROS TO IP REGISTER

MOV C.UADR(R5),R4 ; GET ADDRESS OF IP REGISTER
CLR NXMAD ; CLEAR MEMORY ERROR FLAG
SETVEC #ERRVEC, ONXMI, 0PRIO7 ; SETUP TIMEOUT ERROR VELTOR
MOV #PRIO7, -(SP)

mv MI.‘(SP)

MOV #ERRVEC, -(SP)

MOV #3,-.5P)

TRAP CSSVEC

ADD #10,5P

8IS #SA.S7P,R4
MOV R4,SND.S1
MOV FFREE,SND. 52

@4 G4 B9 B W5 B

157 2(R4) + ACCESS SA REGISTER
CLR (R4) ; WRITE TO IP
CLRVEC #xRRVEC ;+ RETURN TIMEOUT ERROR VECTOR

MOV #ERRVEC,RO
TRAP C$CVEC

15T NXMAD ; SEE IF A MEMORY ERROR OCCURRED
8EQ 1¢ : IF NO ERROR, CONTINUE

ERRDF  38.,ERRO38 ; PRINT ERROR MESSAGE

TRAP C$EROF

.WORD 38

.MORD O

.WORD ERRO38

SEC ; CARRY SET TO INDICATE ERRCR
B8R 44 : EXIT

SET UP LOOP PARAMETERS TO EXECUTE THE FOUR STEPS OF INITIALIZATION

MOV #SA,S1,CNTRSD ; STORE RESPONSE MASK

SEQ 0166
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45 020432 012703 002312

46
47
48
49
50
51
2
53
54
55
56
57
58
59
60
61
62
63
64
65

67

97
98

020510

020512
020516

020524
020530

020532
020536
020542

020546
020550

020552
020554
020556
020560
020362
020564

004737
103414
004737
103412
006337
N32737
001003
012364
000762

000241
000207

012701
042702
000416

013701
000301
042701
052701
000406

013701
042701
052701

020102
001405

104455
0000313
000000
011326
000261
000207

020566

002330
040000

000002

004400
001140

002314

177400
010000

002314
177400
020000

002330

24:

14

: MOV #SA.S1+SA.DI.R1

H mv Sw.SI.Rl

MOV QINITBL,R3 i GET INDEX TO SEND/REPOND INIT TABLE

WAIT FOR AND CHECK RESPONSE DATA

CALL CNTRSP WAIT FOR STEP OR ERROR BITS

8CS 44 EXIT IF ERROR
CALL 8(R3). CALL RESPONSE CHECKER FOR STEP
8CS 44 GET OUT IF ERROR

SHIFT TO NEXT STEP BIT
CHECK IF NOW AT STEP 4

ASL CNTRSD
BIT OSA . S4,CNTRSD

e O ©8 W B0 P B B o

BNE 34 GEY OUT IF SO

MOV (R3)+,2(R4) WRITE DATA TO SA REGISTER

BR 24 STAY IN LOOP

CcLC ; CLEAR CARRY FOR NO ERROR INDICATION
POP R1 ; RESTORE R1

RETURN :

RESPONSE CHECK FOR FIRST WORD (STEP 1) FROM SA REGISTER
CHECK FOR PROPER CONTROLLER TYPE

s SET STEP ONE BIV
8IC #SA.QB+SA . MP+SA.SM,R2 ; CLEAR Q@22 & SM BIT FOR KDAS0-Q
B8R RSP.CK i NOW DO A RESPONSE CHECK

RESPONSE CHECK FOR SECOND WORD (STEP 2) FROM SA REGISTER
CHECK FOR ECHO OF INTERRUPT ENABLE FLAG AND INTERRUPT VECTOR

MOV SND.S1,R. GET WORD SENT TO SA REGISTER
SWAB Rl GET HIGH 8 BITS

BIC #177400,R1
8IS #5A.52.R1 SET STEP 2 BIT
BR RSP.CK NOW DO A RESPONSE CHECK

RESPONSE CHECK FOR THIRD WORD (STEP 3) FROM SA REGISTER
CHECK FOR ECHO OF MESSAGE AND COMMAND RING LENGTHS

s GET WORD SENT 70O SA REGISTER
BIC #177400,R1 s JUST LOW 8 BITS
BIS #SA.S3,R1 i SET STEP 3 BIT

RESPONSE CHECK, COMPARE EXPECTED DATA IN R1 WITH ACTUAL DATA IN R2

ot B0 94 S ™

: CMP R1,R2 ; COMPARE THE DATA
BEQ 14 ; EXIT IF COMPARED CORRECTLY
ERRDF 25, ,ERRO25 1 ERROR - WRONG DATA IN SA REGISTER
TRAP C4ERDF
.WORD 25
.WORD O
.WORD  ERRO25
SEC : SET CARRY TO INDICATE ERROR
RETURN i

SEQ 0167
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WO ~dONB N -

020666
020670
020672
020674

020676
020702
020704
020704
020706
020710
020712
020714
020716

052737
012700
010501
062701
004737

033764
001024

104422
005737
001770
023765
101005
001353
023765
103757
016402

104455
000026

011204
000407

016402
100006

104455
000025

011134
000261
000207

100000
000012

000026
017614

002330

002256
002270

002266
000002

000002

©02330

000002

000030

000026

*
*

W WP @ e BF W Ve Ve V) W B4 B B B W

1%:

ios us o
-*"»
L1

a4:

CNTRSP

WAIT FOR CONTROLLER TO RESPOND WITH DATA IN SA REGISTER.

EITHER STEP BIT FROM MASK IN LOCATION CNTRSD OR ERROR BIT

WILL CAUSE A TERMINATION.

AN ERROR MESSAGE WILL BE PRINTED IF THE CONTROLLER DOES NOT RESPOND
IN 10 SECONDS OR IF ERROR SETS.

INPUTS:

OUTPUTS:

PUSH
8IS
MOV
MOV
ADD
CALL
POP
BIT
BNE
BREAK
TRAP
TS7
BEQ
cHP
BHI
BNE
cHP
BLO
MOV
ERROF
TRAP
.WORD
. WORD
. WORD
BR

CNTRSD - MASK OF STEP BIT TO LOOK FOR
RS - ADDRESS OF CONTROLLER TABLE
P4 - ADDRESS OF IP REGISTER

ERROR MESSAGE IF TIME OUT ON RESPONSE OR ERROR BIT SETS
R2 - DATA FROM SA REGISTER
CARRY SET IF ERROR BIT SETS OR TIME OUT

R1
#SA_.ERR,CNTRSD SET ERROR BIT IN MASK WORD

H
#10. ,RO ; SET UP FOR 10 SECOND TIMEOUT
RS.R1 ; POINT TO COUNTER IN CONTROLLER TABLE
oC.T0.R1 :
gﬁTTO H
H
CNTRSD,2(R4) : LOOK AT ERROR AND STEP BIT
3¢ ; BRANCH IF EITHER SET
: >>>>>>>>BREAK BACK TO MONITOR<c<cccccc
C4BRK
:?.CSR : SEE IF CLOCK ON SYSTEM
H
SH.ELoa.C.TOH(RS) ;s CHECK IF TIME OUT OCCURRED
$ :
14 ;
Kg.EL.C.TO(RS) H
1 H
2(R4) ,R2 ;: GET REGISTER CONTENTS
22. .ERRO22 : REPORT TIME OUT ERROR
CtERDF
22
0
ERRO22
a i

CHECK IF ERROR BIT SETY

MOV
8PL
ERRDF
TRAP

. WORD
. WORD
. WORD
SEC
RETURN

2(R4) ,R2 ;: GET REGISTER CONTENTS
S¢ ; EXIT IF ERROR NOT SET
21, ,ERRO21 ; REPORT ERROR INFO
C$ERDF

21

0

ERRO21

SEQ 0168
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S7

SEQ 0169

gg : NORMAL EXIT
60 020720 000241 S CLC ; CLEAR CARRY AS NO ERROR INDICATION

61 020722 000207 ) RETURN :
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PRE -PROGRAMMD SUBROUTINES

OB O Nl -

020724
020726
020730
020732
020734
020736
020740
020742

005001
000261
006101
100375

000207

;00

B8 @s G+ Bb B we

CLOG:

1s:

CLOG - COMPUTE SELECTED POWER OF 2.

INPUTS:

RO - SELECTED POMER OF 2
QUTPUTS;

R1 - VALUE OF 2 RAISED TO POMER OF INPUT NUMBER
PUSH RO 3 SAVE INPUT VALUE
CLR R1 1 SET UP ZERO START VALUE
SEC ; CARRY READY T0 SHIFT IN
ROL R1 s SHIFT 1 TO LEFT
DEC RO : UNTIL RO
BPL 1 3 GOES NEGATIVE
POP RO ; RESTORE INPUT VALUE
RETURN 5

SEQ 0170C
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O®IPNEB W

15
16
17
18
19

21
22
23
24
25

27

020744
020750
020754
020754
020760
020764
020770
020774
020776
021002
021006
021012
021014
021016
021020
021022
021024
021030
021032
021040
021044

005037

012746
012746
012746
012746
104437
062706
012703
012704
005714
001403
005034
005303
001373
005737
001403
012777

000207

002276
000340
017544
000003
000010
002246

002256
000105 161216

;RESET

S &0 e b+ Ge W9 e W0

RESET:

1s¢:

24:

3s:

NONE

CLR
PUSH
SETVEC
MOV
MOV
MOV
MOV
TRAP
ADD
MOV
MOV
1ST
BEQ
CLR
DEC
BNE
157
8EQ
MOV
POP
RETURN

Cl4

NXMAD
<R3,.R4>

SERRVEC , ONXMI, #PRIO?

#PRIO7, -(SP)
ONXMI, - (SP)
#ERRVEC, -(SP)
.3."(5’)
C$SVYEC

#10,5P

4, ,R3
#IPADRS R4
(R4)

2s

S(R4).

R3

14

KW.CSR

3¢

oKW . OUT, 3KW.CSR
<R4 ,R3>

RESET ALL CONTROLLERS IN THE CONTROLLER TABLES

INPUTS:
IPADRS - CONTAINS ALL IP ADURESSES
OUTPUTS:

CLEAR NON-EXISTANT MEMORY ADORESS
SAVE R3 AND R4 ON STACK

; SETUP TIMEOUT ERROR VECTOR

® O 9% T 60 & B Wa B T 9 W

STORE MAXIMUM & OF CONTROLLERS IN R3
STORE IP ADDRESS IN R4

IS THERE AN ENTRY?

IF NOT, DONE

INIT CONTROLLER

MAKE SURE WE DO NOT EXTEND OVER AREA
IS NOT DONE, BRANCH

SEE IF CLOCK PRESENT,

BRANCH IF NOT, ELSE

START THE rLOCK.

RESTORE R3,R4 FROM STACK

SEQ 0171
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PRE PROGRAMMED SUBROUTINES

OB IOV E NN+

021046
021052
021054
021064
021070
021074
021100
021104
021110
021114
021116
021122
021134
021140
021142
021152
021164
021166
021172
021174
021204
021216
021226
021236

005737
001465

013703
013704
013700
004737
012700
004737

004737

020527
003004

020527
003004

000207

002256

002266
00227C
002264
016014
000074
016014

016014
000011

000011

sRNTIME

:

tPRINT RUNTIME

:

: INPUTS:

: KW, EL - CONTAINS ELAPSED TIME

3 KW.,HZ - HERTZ OF CLOCK

1 OUTPUTS:

; IF CLOCK ON SYSTEM:

: “ RUN TIME HWM:MM:SS “ PRINTED
3 IF NO CLOCK: ONE SPACE IS PRINTED

RNTIME: TST KW.CSR
BEQ RNTIMX
PUSH <kO,R3,R4 ,R5>
MOV KW.EL ,R3
MOV KW.EL+2,R4
MOV KW .HZ,RO
CALL DIVIDE
MOV #60. ,RO
CALL DIVIDE
PUSH RS
CALL 0IVIODE
PNT RNTIM,.R3

() R5,49.
BGT 1
PRINT #°0

18: PNT RNTIM1,R5
POP RS
cp R5.09.
86T 24
PRINT #'0

2s: PNT RNTIM2,RS5

POP <RS.R4 .R3,.RO>
RNTIMX: PRINT <@’ >
RE TURN

tCHECK IF A CLOCK PRESENT
;BRANCH IF NOT

1GET ELAPSED TIME

1GET SPEED OF CLOCK
sCOMPUTE SECONDS OF ELAPSED TIME
tNOW DIVIDE BY 60
i TO COMPUTE MINUTES

$ SAVE REMAINDER AS SECONDS
;DIVIDE 8Y 60 AGAIN

s PRINT HOURS
s IF MINUTES 9 OR LESS

tPRINT A LEADING ZERO
sNOW PRINT MINUTES
;sGET SECONDS

:IF 9 OR LESS

;PRINT A LEADING ZERO

;NOW PRINT SECONDS
tHOURS IN R3
tPRINT A SPACE

S€Q 0172
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PRE PROGRAMMED SUBROUTINES

VRN ND N -

021240
021244
021246
021252
021256
021264
021266
021266
021279
021274
021276
021304
021306
021310
021316
021320
021320
021322
021324
021326
021330
021332

012790
010501
062701
004737
026437
001422

104422
005737
001770
023765
101005
001363
023765
103757

104455
C00033

011364
000244
000207

000012
000026

017614
000002 002332

002256
002270 000030

002266 000026

e Be e B¢ @

WCHNG :

3s:

2$:

WCHNG

Ei4

WAIT UNTIL LOOPED DATA APPEARS IN

MOV
MOV
ADO
CALL
cHP
8EQ
BREAX
TRAP
TST
BEQ
(o
B8HI
BNE
cMP
BLO
ERROF
TRAP
. WORD
. WORD
. WORD
cLz
RETURN

#10. ,RO
R3.R1
#C.T0.R1
SETTO
SSRQ).HCHNGD

C$BRK

KuW.CSR

1

KW, EL+2,C.TOR(RS)
3¢

18
T?.EL.C.TO(RS)
27, ,ERRO27
CSERDF

27

0

ERRO27

SA REGISTER

SET TIMEOUT FOR 10 SECONDS

POINT TO CONTROLLER TABLE

IS LOOPED DATA IN SA REGISTER?
>>5>>»>>BREAK BACK TO MONITOR<<ccccc«
SEE IF CLOCK ON SYSTEM

H
;CHECK IF TIME OUT OCCURRED

H
H]
H

H
REPORT ERROR

FLAG RS ERROR
RETURN TO CALLING PROGRAM

SEQ 0173
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RtPORT COOING SECTION

VOOV S WM -

10

107

021334
021334

021334
021350
021364
021370
021400
021404
021410

021414
021430
021430
021432
021434
021470

021470
021470

004737
012701

012700
004737

000167
000034

116

104425

021046
002272

001604
017614

042

124

SBTTL

e
L

e ®s ®s we

LIRPT: :

RPTXX:

RPTMSG:

L10037:

REPORT CODING SECTION

THE REPORT CODING SECTION CONTAINS THE CODE FOR PRINTING
STATISTICAL INFORMATION GATHERED BY THE DIAGNOSTIC. IV 1S
EXECUTED BY THE OPERATOR COMMAND "PRINT" OR B8Y THE MACRO CALL

“OORPT*,

BGNRPT

PUSH <RO,.R1,R2,R3,R4,R5>
PNTS RPTMSG, TNUM

CALL RNTIME

PRINT  oCR

MOV OSTIME,RL

MOV #15.460. ,RO

CALL SETTO

POP <RS,.R4 ,R3 . R2,R1,RO>
EXIT RPT

LMORD JsUP

WORD  L10037-2-.

.ASCIZ \N“TEST "D3" IN PROGRESS.

.EVEN
ENDRPT
TRAP C4RPTY

- Be B S @ B8

PRINT TEST NUMBER

GET RUNTIME PARAMETERS
END THE LINE

GET REPORT TIMER

GET REPORT INTERVAL

SET TIME FOR NEXT REPORT

ll\

SEQ 0174
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REPORY CODING SECTION

SEQ@ 0175

1
2 .SBTTL PROTECTION TABLE
:
‘00
s ; THIS TABLE IS USED BY THE RUNTIME SERVICES
6 ; TO PROTECT THE LOAD MEDIA.
7 i--
8
9 021472 BGNPROT
021472 L$PROT: :
10
11 021472 177777 -1 ; P-TABLE OFFSET FOR CSR ADDRESS
12 021474 177777 -1 ; P-TABLE OFFSET FOR MASSBUS ADORESS
13 021476 177777 -1 ; P-TABLE OFFSET FOR DRIVE NUMBER
14
15 021500 ENDPROT

16
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INITIALIZE SECTION

VR dONBWN -

47
48

49

51
52

021500
021500

021500
021500
021504

021506
021506
021510
021516
021520
021520
021520

012700
104447

103004
012737
000525

012700

000010 002202

000037

.SBTTL

L
*

B O0 00 00 00 G2 5 G0 00 00 ¢ O OF B0 D0 09 ©F B8 96 B S0 B0 B8 B B¢ B G S5 S5 J4 T Vs S0 B B4 B B B8 W

L$INIT::

1%:

INITIALIZE SECTION

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

ARE SUPERVISOR EVENT FLAGS THAT ARE USED TO LET THE

OIAGNOSTIC KNOW UNDER WHICH CONDITION THE EXECUTION IS TAKING
PLACE. THE EVENT FLAGS ARE READ USING THE “READEF" MACRO.

THE CONDITIONS UNDER WWICH THE INIT CODE IS EXECUTED AND THE
CORRRESF JHDING EVENT FLAGS ARE:

STARY COMMAND EF .START
RESTART COMMAND EF .RESTART
CONTINUE COMMAND EF .CONTINUE
POWERDOWN/POWERUP EF .PWR

NEW PASS EF .NEW

IF HERE FROM START COMMAND THEN
SET ISTRT B8IT & CLEAR OTHER BITS IN FLAG

IF HERE FROM RESTART COMMAND THEN
SET IREST BIT IN IFLAGS

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

IF HERE FROM CONTINUE COMMAND THEN
SET ICONT BIT IN IFLAGS
EXIT INIT SECTION

IF HERE FROM POMER FAJL RESTART THEN
EXIT INIT SECTION

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

BGNINIT

tHERE FROM START COMMAND?
READEF OEF .STA
MOV OEF .STA,RO

TRAP CIREFG
tBRANCH TO 1$¢ IF NOT, ELSE

BNCOMPLETE 1

8C< 14

MOV AISTRT,IFLAGS $SET START BIT IN FLAG.
BR INIT)

tHERE FROM RESTAR. COMMAND?

READEF &EF .RES
MOV #EF .RES,RO

SEQ 0176
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INITIALIZE SECTION
021524 104447

54 021526
021526
55 021530
S6 021536
57 021540
58 021540
021540
021544

60 021546
021546
61 021350
62 021356
63 021564
64 021566
65 021566
021566
021572

67 021574

021574
68 021576
69

70

71

72

73

74 021600

75 021604

76 021612

17 021614

78 021620

79 021624

80 021626

81 021630

82 021636

83 021640

84 021642

85 021646

86 021650

87

a8

89

90

91 021652

92 021654

93 021654
021654
021656

94

95 021660
021660

96 021662

97 021666

98 021670

103004
032737
000515

012700
104447

103007
042737
052737
000472

012700
104447

103001
000465

013705
052765
010502
062702
012703
012200
001403
052760
005303
001371
062705
005715
001355

005003

010300
104442

103030
013705
021015
001411

000036

000020

000034

002172
100000

000016

100000

000034

002172

002202

002202
002202

000002

000002

24:

34:

S$:

6%:

7%:

- e B0 B

94

TRAP CSREFG
BNCOMPLETE 24
8cC s

8IS QIREST, IFLAGS
HR INITL

READEF #€F . CON

MOV #EF .CON,RO
TRAP CSREFG
BNCOMPLETE 34
8ccC 34

B8IC #ISTRTH, IFLAGS
BIS SICONT, IFLAGS
BR 134

READEF #EF .PWR

MOV OEF .PWR RO
TRAP CHREFG
BNCOMPLETE as
8CC 44

BR 134

1tBRANCH TO 24 IF NOT, ELSE

$SET RESTART BIT IN FLAG.

sHERE FROM CONTINUE COMMAND ?

sBRANCH TO 3¢ IF NOT, ELSE

;CLEAR 1ST TIME THRU CZUDIO FLAG AND

{SET CONTINUE BIT IN FLAG.
;HERE FROM POMER FAIL?

;BRANCH TO 4¢ IF NOT, ELSE

MAKE ALL CONTROLLER/DRIVE TABLES NOT AVAILABLE FOR TESTING

MOV
81S
MOV
ADD
MOV
MOV
BEQ
8IS
DEC
BNE
ADD
TST
BNE

CTABS.RS
OCT.AVL,C.UNIT(RS)
RS.R2

#C.DRO,R2

o4, ,R3

ggz)o.no

#0T . AVL ,0.UNIT(RO)
R3

64

¢C.SIZE .RS

(RS5)
5S¢

;GET ADDRESS OF 1ST CONTROLLER TABLE
:SET CONTROLLER TABLE NOT AVAILABLE
sGET POINTER TO DRIVE TABLES

s+ GET NUMBER OF DRIVES PER CONTROLLER
:SEE IF THIS DRIVES HAS A TABLE,

sBRANCH IF NOT, ELSE

sSET DRIVE TABLE NOT AVAILABLE.

;LOOK AT NEXT DRIVE IN CONTROLLER TABLE,
;BRANCH IF NO DRIVES, ELSE

tMOVE TO NEXT CONTROLLER TABLE

1IS THERE A NEXT ONE?

s IF SO, CLEAR THE BITS THERE

NOM GET EACH P-TABLE AND MAKE THE APPROPRIATE CONTROLLER/DRIVE

TABLES AVAILABLE FOR TESTING.

CLR R3

GPHARD R3,RO

MOV R3,.RO

TRAP C$GPHRD
BNCOMPLETE 124
8CcC 124

MOV CTABS ,R5
cHe (RO),(RS5)
BEQ 114

;START WITH LOGICAL WNIT O
;GET POINTER TO IT'S P-TABLE

1BRANCH TO 12$¢ IF NOT AVAILABLE

1GET ADDRESS OF 1ST CONTROLLER TABLE
1SEE IF CSR ADDRESSES ARE THE SAME,
;BRANCH IF SO, ELSE
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INITIALIZE SECTION

99
100
101
102
103

104
105

106
107
108
109
110
111
112
113
114
115
116
117
118
119

121
122
123
124
125
126
127

128
129

021672
021676
021700
021702
021702
021702
021704
021706
021710

021712
021712

021714
021720
021724
021726
021734
021742
021744
021750
021752
021756
021762
021766

021772
021776
022002
022002
022006
022010
022010
022012
022012
022016
022020
022020
022022
022026
022036

022040
022044
022050
022054

022060
022060
022064
022070
022074

062705
005715
001372

104454
000006
000000
011066

104444

016001
004737
001366
042765
042764
005203
020337
002741
012701
012700
004737
000137

005037
005037

012700
104462

103413

012700
104462

103407
005037

0004 34

012037
012037
012037
012037

012746
012746
013746
012746

000034

000006
015404

100000
100000

002012

002272
001604
017614
022574

002266
002270

000114

000120

002256

002256
002260
002262
002264

000340
017572
002262
000003

000002
000002

10%:

11%:

12%:

13¢:

4 ©8 Ba B

INIT):

1%:

ADD
TST
BNE

ERRSF
TRAP
. WORD
. WORD
. WORD

DOCLN
TRAP

MOV
CALL
BNE
8IC
BIC
INC
CMP
BLY
MOV
MOV
CALL
JSP

J14

¢C.SIZE,RS
(RS)
94

&, ,ERRO06
CSERSF

6

0

ERROO6

C$DCLN

H.DRV(RO),R1
GTDRVTY

104

#CT.AVL ,C.UNIT(RS)
;gT.AVL.D.UNIT(R4)
R3,L$UNIT

84

OSTIME,R]
#15.#+60.,R0

SETTO

INITXX

SEQ C178

1LOOK AT NEXT CONIROLLER TABLE.

1SEE IF THERE IS ANOTHER CONTROLLER TABLE,
;BRANCH IF SO, ELSE

tREPORT TABLE CONSISTANCY ERROR,

;00 CLEAN-UP TRAP

1GET DRIVE NUMBER FROM P-ThBLE
sFIND THE DRIVE TABLE ADDRESS
;BRANCH IF NOT FOUND, ELSE

1CLEAR AVAILABLE BIT IN CONTROLLEP AND
: THE DRIVE TABLES.

s INCREMENT TO NEXT UNIT IN P-TABLE
:SEE IF ALL P-TABLES CHECKED,
tBRANCH IF NOT, ELSE

: GET REPORT TIMER

; GET REPORT INTERVAL

: SET TIME FOR NEXT REPORT

sEXIT THE INITIALIZE SECTICN.

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

CLR KW.EL

CLR KW.EL+2
CLOCK L,RO

MOV #'L.RO

TRAP C4CLCK
BCOMPLETE 1
8Cs 14

CLOCK P,RO

MOV #'P,RO

TRAP CsCLCK
BCOMPLETE it
8CS 1¢

CLR KW.CSR

PNTF NOCLOCK

B8R 24

MOV (RO)+ ,KW.CSR
MOV (RO)+ ,KMW.BRL
MOV (RO)+ ,KM.VEC
MOV (ROJ+ KW . HZ
SETVEC KW.VEC,8KW11I,#PRIO?
MOV #PRIO7,-(SP)
MOV MKWLLI, -(SP)
MOV KW.VEC, -(SP)
MOV 03, -(SP)

;CLEAR ELAPSED TIME
:SEE IF L-CLOCK PRESENT

:SEE IF P-CLOCK PRESENT

;IF NEITHER, CLEAR CSR STOR4GE WCORD

:STORE DATA RETURNED

;SETUP KWll VECTOR ADORESS
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~ INITIALIZE SECTTION

141
142
143
144
145
146

147
148
149
150
151

153
154
155
156
157
158
159
160
161

163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
184

185
186
187
188
189

191

022100
022102
022106
022114
022120
022124
022130
022134
022134
022136
022142
022150

022154
022162
022166
022172
022176
022202
022204
022206

022212
022220
022224
022230
022234
022240
022242
022244

022246
022250
022252
022252
022254
022256
022256
022260
022264
022266
022270
022272
022272

104437
062706
012777
012701
012700
004737
004737

104431
010037
017737
005037

013737
005077
013700
012701
062701
005300
001374
004737

013737
005077
005037
012701
012702
005021
005302
001375

005005
005002

010200
104442

103130
013703
005713
001431
021013

000010
000105
002272
001604
017614
020744

002160
160012
002204

002160
160002
002012
000001
000002

012132

002160
157746
002174
002246

002172

160142

002162

002170

002172

2$:

$
INITZ:

1%:

INITS:

1s:

INITA;
1$:

2%:

TRAP
ADD
MOV
MOV
MOV
CALL
CALL
MEMORY
TRAP
MOV
MOV
CLR

ALLOCATE DRIVE TABLES TO MEMORY

MOV
CLR
MOV
MOV
ADD
DEC
BNE
CALL

K14

C4SVEC
#10,5P
MKW, OUT, BKW.CSR
OSTIME,R1
215,60, ,RO
SETTO

RESET

FFREE

CeMEM
RO,FFREE
8FFREE ,FSIZE
TNUM

FFREE,DTABS
S8DTABS
L$UNIT,RO
#1,R1
#<D.SIZE>/2.R1
RO

14

ALOCH

SEQ 0179

s START THE CLOCK

3 GET REPORT TIMER

3 GET REPORT INTERVAL

1 SET TIME FOR NEXT REPORT
tRESET ALL CONTROLLERS
;RESET START OF FREE MEMORY

tRESET SIZE OF FREE MEMORY
; INITIALIZE TEST NUMBER TO NO TEST RUNNING

;STORE START OF DRIVZ TABLES AND

sMARK ZERO END.

;GET NUMBER OF LOGICAL UNITS TG RUN,
;GET INITIAL SIZE OF DRIVE TABLE AND

s ACCUMULATE DRIVE TABLE SIZE.

;SEE IF ANY MORE LOGICAL UNITS,
:BRANCH IF NOT, ELSE

; ALLOCATE ALL DRIVE TABLES TO EMORY.
; Rl POINTS TO 1S7 WORD IN DRIVE TABLE

INITIALIZE CONTROLLER TABLE STORAGE WITH A WORD OF ZEROS

MOV
CLR
CLR
MOV
MOV
CLR
DEC
BNE

FFREE,CTABS
8CTABS
CTRLRS
#IPADRS ,R1
o, R2
(R1).

R2

14

BUILD CONTROLLER TABLES

CLR R5

CLR R2

GPHARD R2,.RO
MOV R2,R0O
TRAP C$GPHRD
BNCOMPLETE 164
8CC 164

MOV CTABS,R3
TST (R3)

BEQ 64

cHP (RO),(R3)

ASSUME C.UADR EQ O
ASSUME H.UBAR EQ O

STORE START OF CONTROLLER TABLES AND
MARK ZEROS END.

CLEAR CONTRC_LER COUNT

R1 -> IP ADDRESS

GET MAXIMUM & OF CONTROLLERS

CLEAR ENTRY

OONE ?

IF NOT, BRANCH

»e W8 We WE Br W be

;CLEAR CUSTOMER DATA FLAG
:START WITH LOGICAL UNIT O
;:GET POINTER TO IT'S P-TABLE

:BRANCH TO 16¢ IF NOT AVAILABLE

:GET ADDRESS OF 1ST CONTROLLER TABLE
;CHECK IF ANY MORE TABLES

{BUILD NEW TABLE IF FOUND ZERO WORD
tCHECK IF SAME CSR ADDRESS,
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INITIALIZE SECTION

192
193
194
195
196
197
198
199
200
201
202

239
240

243
244
245
246
253
255
257
259
261
263

264
265

022272

022274
022300
022302
022304
022310
022314
022316

V22322
022326
022332
022336
022340

022344
022350

022352
022356
022362
022364
022366
022370

022372

022374
022400

022404
022406
022410
022414
022416
022420
022424
022426
022432

022436
022442
022444
022446
022450

022454

001713

01604
000304
006104
056004
020463
001457
000137

016304
042704
026004
001002
000137

062703
000745

012704
020427
101004
005724
001401
000772

011044

012701
004737

011021
010221
016004
000304
006104
056004
010421
012721
012721

012704
005021
005304
002375
005237

013701

000002

022606

177000
00002
022656

000034

002246
002256

000016
012132

000002

004037
017554

000011

002174

002170

34:
4%

S5¢:

74

8s:
94:

10¢:

11%:

BNE

MOV
SWAB
ROL
BIS
cHP
BEQ
JHP

MOV
8IC
cHp
BNE
JHP

ADD
B8R

L14

44

H.BRL(RO),R4
R4

R4
H.VEC(RO),R4
R4,C.VEC(R3)
114

CTABER

C.VEC(R3),.R4
#tC<CT.VEC>,R4
H.VEC(RO),R4
S

SAMVEC

#C.SIZE,R3
24

BUILD NEW CONTROLLER TABLE

MOV
CHP
BHI
1S7
8EQ
BR

MOV

MOV
CALL

MoV
MOV
MoV
SWAB
ROL
BIS
MOV
MOV
MOV

MOV
CLR
DEC
BGE
INC

@IPADRS ,R4
R4 ,0IPADRS+8.
9¢

(R4).

8:

74

(RO), -(R4)

#<C.SIZE>/2 ,R1
ALOCM

(RO),(R1)+
R2,(R1).
H.BRL(RO),R4
R4

R4
H.VEC(RO) R4
R4,(R1).
#4037,(R1)+
OCNTSRV,(R1)+

#<C.SIZE-C.FLG>/2,.R4
(R1)»

R4

10¢

CYRLRS

BUILD DRIVE TABLES

MOV

DTABS,.R1

SEQ 0180

1BRANCH IF NOT, ELSE

1CHCCK THAT OTHER PARAMETERS MATCH,
;sGET BR LEVEL FROM P-TABLE

sSWAP TO HIGH BYTE

sSHIFT ONE MORE TO LEFT

sADD VECTOR ADDRESS

1COMPARE VECTOR AND BR LEVELS,
1BRANCH IF SAME, ELSE

;FOUND SAME CONTROLLER VITH DIFFERENT
1 BR LEVEL OR VECTOR ADDRS

;Eﬁg VECTOR FROM CONTROLLER TABLE

'

1 COMPARE VECTOR ADDRESSES,

;BRANCH IF DIFFERENT, ELSE

:FOUND TWO CONTROLLERS WITH SAME VECTOR

tPOINT TO BEGINNING OF NEXT CONTROLLER
s TABLE IN MEMORY.

;GET BEGINNING OF IP ADDRESS TABLE
;SEE IF END OF IP ADODRESS TABLE,
;BRANCH IF SO, ELSE

;:DI0 WE FIND AN OPEN ENTRY ?
;BRANCH IF SO, ELSE

;LOOK AGAIN.

: TAKE CSR ADDRESS FROM P-TABLE

;AND STORE IT IN THE IP ADDRESS TABLE.
;:GET & OF ENTRIES IN CONTROLLER TABLE
:AND ALLOCATE A TABLE TO MEMORY.

; RO => 15T WORD P-TABLE

; R1 => 1ST WORD IN CONTROLLER TABLE
: STORE CSR ADDRESS AND

3 UNIT NUMBER IN THE CONTROLLER TABLE.
:GET THE BR LEVEL,

;SWAP TO HIGH BYTE,

;SHIFT ONE MORE TO LEFT,

:ADD VECTOR ADDRESS AND

;STORE IT IN THE CONTROLLER TABLE.

; THE *JSR RO' INSTRUCION AND

: THE ADDRESS OF THE INTERRUPT SERVICE
tROUTINE IN THE CONTROLLER TABLE.
;GET & OF ENTRIES TO END OF TABLE.
1CLEAR REST OF TABLE AND

:ADD ZERO WORD AT END.

:LOOP TIL ALL CLEARED

{KEEP TRACK OF CONTROLLER COUNT

;GET ADDRESS OF CURRENT DRIVE TABLE
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INITIALIZE SECTION

267 022460 062703 000016 ADD  oC.DRO.R3 ; INDEX TO 1ST ORIVE IN TABLE

568 022164 012704 000004 MOV 04..R& ; GET @ OF DRIVES PER CONTROLLER

569 022470 005713 1.8:  TST  (R3) {ANY ENTRY TO DRIVE TABLE.

570 022472 001411 BEQ  1a$ :BRANCH IF NOT, ELSE

571 0224784 026033 000006 CH  H.DRV(RO),8(R3)e sCOMPARE DRIVE NUMJER IN DRIVE TABLE,

272 022500 001002 BNE 138 ;BRANCH IF DIFFERNENT. ELSE

273 022502 000137 022622 M MLDRER sFOUND TWO P-TABLES WITH SAME DRIVE.

574

375 022506 005304 135: DEC R4 . COUNT DRIVES

276 022510 001367 BNE 124 ; IF FOUR DRIVE TABLES ALREADY EXIST,

277 022512 000137 022640 M TOOMER : THEN REPORT ERROR

278

579 022516 010113 186: MOV R1.(R3) ;STORE ADDRESS OF DRIVE TABLE IN

280 ;CONTROLLER TABLE.

281 022520 016021 000006 MOV H.DRV(RO).(R1)s ;STORE DRIVE NUMBER AND

262 022524 010221 MOV  R2.(R1)e ;LOGICAL UNIT NUMBER IN ORIVE TABLE.

296 022526 062737 000004 002170 ADD  @D.SIZE.DTABS sNEXT DRIVE TABLE ADDRESS AND

297 022534 005077 157430 CLk  &01ABS sMARK ZERO END.

298 022540 005202 16¢: INC  Re s INCREMENT LOGICAL UNIT NUMBER

599 022542 020237 002012 CMP  R2,LSUNIT ;CHECK IF GOT ALL TABLES

300 022546 002641 BLT 1% ;IF NOT, GO BACK FOR NEXT, ELSE

301 022550 012701 000001 MOV e1.Rl sGET 1 WORD TC TERMINATE ALL CONTRGLLER

302 022554 004737 012132 CALL  ALOCM ; TABLES AND ALLOCATE IT TO MEMORY.

340 :

i ; SAVE CURRENT PARAMETERS TO FREE MEMORY SO EACH TEST CAN USE ALL OF IT

343

344 022560 013737 002160 002164 INIT6: MOV  FFREE,FMEM ;SAVE START ADORESS

35 022866 013737 002162 002166 MOV  FSIZE.FMEMS :SAVE SIZE

347 :

348 ; EXIT INITIALIZE SECTION

5 =

351 022574 INITXX: SETPRI #PRIOO :SET RUNNING PRIORITY TO ZERO

022574 012700 000000 MOV 4PRI0O0.RO
55, (22600 104441 TRAP  C$SPRI
353 022602 EXIT  INIT
022602 104432 TRAP  CHEZIT

022604 000066 .WORD L10041-.
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INITIALIZE ERRORS

(N

o ~Nound

10
11

14
15
16
17
18
19

20
21

22
23
24
25
26

28

29
30

32
33
34
35

37

38
39

41

022606
022610
022610
02612
022614
022616

022620
022620

022622
022626
022626
022630
022632
022634

022636
022636

022640
022644
022644
022646
022650
022652

022654
022654

022656
022660
022660
022662
022664
022666

022670
022670

010305
104454
000201

000000
011002

104444

013705
104454
000002

000000
011020

104444

013705
104454
000003

000000
011036

104444

010305

104454
000010

011100

104444

002216

002216

.SBTTL

CTABER:

MLDORER:

TOOMER :

SAMVEC:

INITIALIZE ERRORS

DIFFERENT VECTORS OR BR LEVELS FOR ONE CONTROLLER

MOV R3.,R5 ;GET CONTROLLEF. ADDRESS
ERRSF 1,,ERROO1
TRAP C$ERSF

WORD 1
.WORD O
.WORC  ERROO1
;D0 CLEAN-UP TRAP
DOCLN

TRAP C$DCLN

TWO P-TABLES FOR SAME DRIVE

MOV TEMP,RS
ERRSF 2, ,ERROO2
TRAP C4ERSF

:GET CONTROLLER ADDRESS

.WORD 2
.MORD O
.WORD  ERROOZ2
;00 CLEAN-UP TRAP
DOCLN

TRAP C4$OCLN
MORE THAN FOUR DRIVES SELECTED ON ONE CONTROLLER

MOV TEMP RS
ERRSF 3, ,ERROO3
TRAP CSERSF

.WMORD 3

.MORD O

.WORD  ERROO3

OOCLN
TRAP C$DCLN

TWO CONTROLLERS USE THE SAME VECTOR

;:GET CONTROLLER ADDRESS

:D0 CLEAN-UP TRAP

MOV R3.R5 ;:GET CONTROLLER ADDRESS
ERRSF 8, ,ERRO08
TRAP CS$ERSF

.WORD &
.WORD O
.WORD ERROO8
100 CLEAN-UP TRAP
DOCLN

TRAP C$DCLN

SEQ 0182
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INITIALIZE ERRORS

42 022672

022672

022672 104411
43

L10041:

ENDINITY
TRAP

CS$INIY

B1S

SEQ 0183
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AUTODROP SECTION

.SBTTL AUTOOROP SECTION

1

<

3 joe

4

5

? H DROPPED FROM TESTING.

8

9

10 022674 BGNAUTO
022674 L$AUTO: :

11

12 022674 ENDAUTO
02674 L10042:

022674 104461 TRAP C$AUTO

: THIS CODE IS EXECUTED IMMEOIATELY AFTER THE INITIALIZE COOE IF
: THE "ADR" FLAG WAS SET. THE UNIT(S) UNDER TEST ARE CHECKED TO
i SEE IF THEY WILL RESPOND., THOSE THAT OON'T ARE IMMEDIATELY

SEQ 0184
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CODING SECTION

022676
022676

022676

022702
022702
022704

022706
022706
022706

004737

104432
000002

104412

020744

.SBTTL CLEANUP CODING SECTION

XS

3 THE CLEANUP CODING SECTION CONTAINS THE COCING THAT IS PERFORMED
i AFTER EACH PASS AND AFTER THE PROGRAM IS INTERRUPTED BY ~t(C~.
4o

BGNCLN
LSCLEAN::

CALL RESET sRESET ALL CONTROLLERS

EXIT CLN

TRAP CSEXIT

LMORD L10043-.

ENDCLN

L10043:
TRAP CS$CLEAN

SEQ 0185
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DROP UNIT SECTION

O B IOVNB WM

022710
022710

022710
022710 GO0167
022712 000000

022714
022714
022714 104453

.S8TTL

jee
H
'

L$DVU: ;

L10044;

DROP UNIT SECTION

THE DROP-UNIT SECTION CONTAINS THE CODING THAT CAUSES A DEVICE
TO NO LONGER BE TESTED.

BGNDU

EXI ov

LHORD  JsUMP
.WORD L10044-2-,
ENDOV

TRAP csOV

SEQ 0186
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ADD

Vol RNV RV WL,V

el
N O

13
14

15

UNIT SECTION

022716
022716

022716
022716 000167
022720 000000

022722
022722
022722 104452

.SBTTL

e
H
]
¢

‘--

L$AU::

L10045:

ADD UNIT SECTION

THE ADD-UNIT SECTION CONTAINS ANY CODE THE PROGRAMMER WISHES
TO BE EXECUTED IN CONJUNCTION WITH THE ADDING OF A UNIT BACK
TO THE TEST CYCLE.

BGNAV

EXIT AU

KORD JtUMP
.WORD  L10045-2-.
ENDAV

TRAP CSAV

SEQ 0187
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HARDWARE TESTS

VBRSO NDN -

10

12
16
7
18
19

el
22
23
24

27
28

022724
022724

022724
022730
022734
022742
022746
022754
022760
022762
022762
022770
022774
022776
022776
023000

023002

012701
004737
013737
013705
116537
005765
100010

062737
005777
001362

104432
001522

004737

000001
013040
002172
002176

000002

000034
157202

020744

002176
002074

002176

.SBTTL HARDMWARE TESTS
TEST 1: BUS ADDRESSING TEST

LSBTTL

3o
H

Ti::

TINEXTY:

T1SKIP:

TINOM:

TEST 1 - BUS ADDRESSING TEST

BGNTST
MOV ¢1,R1
CALL TINIT
MOV CTABS,TSTTAB
MOV TSTTAB,RS
MOVe C.UNIT(RS),L$LUN
TST C.UNIT(RS)
BPL TINOW
ASSUME CT AVL EQ BIT1S
ADD #C.SIZE,TSTTAB
TST STSTTAB
8NE TINEXT
EXIT TST
TRAP CSEXIT
.WORD  L10046-.
CALL RESEY

- @t s W W B Be

INITIALIZE TESYT PARAMETERS

GET ADDRESS OF 1ST CONTROLLER TASBLE
GET CONTROLLER TABLE ADDRESS

CHECK IF UNIT AVAILABLE FOR TESTING
TEST IF AVAILABLE

GET NEXT CONTROLLER TABLE ADORESS

CHECK IF ANOTHER CONTROLLER TABLE
D0 NEXT CONTROLLER

RESET ALL CONTROLLERS

SEQ@ 0188
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TEST 1:

VB WM -

o

10
11
12

13
14
15

16
17

18
19

20

BUS ADDRESSING

104402
005037

012746
012746
012746
012746
104437
062706
011504
005714
005764

012700
104436
005737
001406

104455
000046
000000
011532

104406
00L730

023064
023066
023066
023070
023072
023074
023076
023076
023100
023102
023102
023102

023102 104403

TEST

002276

000340
017544

000003
000010

000002

002276

o>t o B¢ ®e

BGNSUB ;
T1.1:

1%:
ENDSUB
L10047:

TEST 1, SUBTEST 1

HOST MEMORY 1/0 FAGE ADDRESSING TEST

1

TRAP C4B8SUB
CLR NXMAD
SETVEC

QERRVEC, ONXMI , 0PRIO7 :

MOV OPRIO7, -(SP)
MOV OERRVEC, -(SP)

MOV e3,-(SP)

TRAP C$SVEC
ADC 210,SP
MOV (RS),R4
1S7 (R4)
TST 2(R4)
CLRVEC #ERRVEC

o O W e

MOV SERRVEC RO

TRAP CsCveC
TST NXMAD
8EQ 14
ERRDF 38, ,ERRO38
TRAP CS$ERDF
.WORD 38
LWORD O
.WORD  ERRO38
CKLOOP

TRAP CsCLPL
BR T1SKIP
TRAP C4ESUB

CLEAR MEMORY ERROR ILAG
SETUP TIMEOUT ERROR VECTOR

GET ADDRESS OF IP REGISTER
READ IP REGISTER

READ SA REGISTER

RETURN TIMEQUT ERROR VECTOR

CHECK FLAG
IF OK, GO TO NEXT SUBTEST
ERROR - MEMORY ADDRESS ERROR

LOOP ON ERROR IF SELECTED
END TEST NOW

SEQ 0189




TEST 1:

BNIOPONEWN -

11
12
13
14
15
16
17

18

BUS ADDRESSING

023104
023104
023104
023106
023110
023116
023122
023124
023132
023140
023144
023146
023146
023146

104402
005014
012737
004737
103717
012764
012737
004737
103706

104403

TEST

004000
020566

100000
010000
020566

002330

002330

BGNSUB;
T1.2:

ENDSUB
L10050:

115
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TEST1, SUBTEST 2
MAKE SURE CONTROLLER PASSES INTEPNAL DIAGNOSTIC

MAKE SURE CONTROLLER CAN SENSE STEP 1 AND 2

2

TRAP
CLR
MOV
CALL
8CS
MOV
MOV
CALL
8CS

TRAP

csBsuB

(R4)
#SA.S1,CNTRSD
CNTRSP

T1SKIP
#SA.STP,2(R4)
#SA.S52,CNTRSD
CNTRSP

T1SKIP

C$ESUB

INIT CONTROLLER
STEP 1 ASSERTEOD?
WAIT FOR RESPONSE
IF ERROR, EXIT
SEND STEP 1

STEP 2 ASSERTED?
WAIT FOR RESPONSE
IF ERROR, EXIT

SEQ 0190
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TEST 1: BUS ADDRESSING TEST

SEW 0191

1
2 :
3 3 TEST 1, SUBTEST 3
4 : TEST THE DIAGNOSTIC WRAP MODE OF ALL CONTROLLERS ON THE SYSTEM
S H
6
7 023150 BGNSUB; 3
023150 T1.3:
023150 104402 TRAP csesuB
8 023152 011504 MoV (RS).Ra 3 R4 POINTS TO IP REGISTER
9 023154 ASSUME C.UADR EQ O
10 023154 005014 CLR (R4 ; INITIALIZE THE CONTROLLER
11 023156 012737 004000 002330 MOV #SA.S1,CNTRSD ; LOOK FOR STEP 1
12 023164 004737 020566 CALL CNTRSP i WAIT FOR RESPONSE
13 023170 103674 BCS T1SKIP 3 IF ERROR, BRANCH
14 023172 012737 140000 002332 MOV #<SA,.STP+SA . WRP> ,WCHNGD ; SAVE NEW PORT CONTENTS
1S 023200 012764 140000 000002 MOV #<SA.STP+SA . WRP> ,2(R4) ; INITIALIZE FOR PORT WRAP
16 023206 004737 021240 CALL WCHNG : WAIT FOt THE PORT TO CHANGE
17 023212 001263 BNE T1SKIP 3+ IF ERROR, BRANCH
18 : cHP #<SA.STP+SA . WRP>,2(RA) ;(TEMP] COMPARE WITH DATA WRITTEN
19 : GNE 3 ;(TEMP)
20 023234 012702 000001 1$: MOV #1 .R2 t SET UP FOR SHIFTING ‘1’
21 023220 012703 000020 MOV 216. ,R3 : SET UP LOOP COUNT
22 023224 010237 002332 2%: MOV R2,WCHNGD : SAVE NEW PORT CONTENTS
23 023230 010264 000002 MOV R2,2(R4) ;: WRITE PATTERN TO SA FOR LOOP
24 023234 004737 021240 CALL WCHNG : WAIT FOR SA TO CHANGE
25 023240 001250 BNE T1SKIP ;1 IF ERROR, BRANCH
26 : cP R2,2(R4)> ;(TEMP3 COMPARE RO WITH ECHOED DATA
27 : BEQ 44 ;(TEMP] IF MATCH, BRANCH
28 023242 000405 B8R 43 ; ([TEMP])
29 023244 34: ERRDF 26, ,ERRO26 ; REPORT ERROR
023244 104455 TRAP C4ERDF
023246 000032 .WORD 26
023250 000000 . WORD 0
023252 011344 .WORD ERROZ26
30 023254 000642 BR T1SKIP ; BRANCH
31 023256 006302 43 ASL R2 : MOVE THE SHIFYING ONE LEFT BY 1
32 023260 005303 DEC R3 : DECREMENT COUNT
33 023262 001360 BNE 2¢ : IF LOOP INCOMPLETE, BRANCH
34 023264 ENDSUB
023264 L10051:
023264 104403 TRAP C$ESUB

35
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TEST 1:

DAV B W) -

11
12

13

BUS ADDRESSING TEST

023266
023266
023266
023270
023272
023276
023300
023300
023300

104402

004737
001631

104403

017676

®r we ®8 ws we

BGNSUB ;
T1.4:

ENDSUB
+10052:

TEST1, SUBTEST 4

IK1S

INITIALIZE CONTROLLER WITH SMALLEST RING BUFFER AND INTERRUPTS

DISABLED

TRAP
CLR
CALL
BEQ

TRAP

c485UB
R4

CNTINT
T1SKIP

CseSuB

i+ LOAD INIT CHARACTERISTICS IN R4
3 INIT CONTROLLER
s IF ERROR, EXIT TESTY

SEQ 0192
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TEST 1:

NN W

10
11
12
13
14

16
17
18
19

2l
22
23
24

27
28

31
32
33

35

37

39
40
41
42
43
44
45
46
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BUS ADORESSING

023302
023302
023302
023304
023306
023306
023312
023314
023320
023324
023326
023330
023334
023350
023350
023350
023354
023360
023362
023366
023370
023374
023374
023400
023402
023404
023406
023412
023416
023420
023426
023432
023434
023440
023444
023446
023452
023456
023462
023464
023464

023466
023472
023474
023502
023504
023506
023514
023516

104402
011504

016503
010302
042703
042702
000302
006202
010237

012746
012746
Q10346
012746
104437
062706

012700

103514
010364
012700
010501
062701
004737
005737
001016

104422

005737
001771
023765
101043
001364
023765
103760
000435

TEST

000004
177000
170777

002334

000000
017564

000003
000010
000000

100200
002214

002330
020566

000002
000012

000026

017614
002214

002256
002270 000030

002266 000026

s S @ @

BGNSUB ;
T1.5:

24:

L15

TEST 1, SUBTEST 5
TEST THE INTERRUPTS VECTOR AND B8R

S

TRAP
MOV

MOV
MOV
8I1C
BIC
SWAB
ASR
MOV
PNTX

SETVEC
MOV
MOV
MOV
MOV
TRAP
ADD
SETPRI
MOV
TRAP
ASR
ASR
BIS
CLR
CLR
MOV
CALL
BCS
MOV
MOV
MOV
ADD
CALL
TST7
BNE
BREAK
TRAP

757
8EQ
cHP
BHI
BNE
cHP
BLO
B8R

cs8SUB

(R5),R4

ASSUME C.UADR EQ O
C.VEC(R5),R3
R3,R2
#tCCT.VEC,R3
#tCCT.BRL,R2

R2

Re

R2,BRLEV
INTSTO,.(R5),R3
ASSUME C.UADR EQ O
R3,#INTSRV, #PRIOO
#PRI00, -(SP)
#INTSRV, -(SP)

RB. '(9)

#3,-(SP)

CsSveC

#10,5P

#PRIOO

#PRIOO.RO

C4SPRI

R3

R3
#<SA,STP+SA.INT>,R3
INTRCV

(R4)
#SA.S51,CNTRSD
CNTRSP

94

R3,2(R4)

#10. ,RO

R5,R1

oC.T0,R1

SETTO

INTRCV

34

C$BRK

KuW.CSR

24
KW.EL+2,C.TOH(RS)
64

24

KW.EL,C.TOCRS)

24

64

- WY % @ B0 G2 B0 O -

-

& @ W G¢ B4 B8 S 8

SEQ 0193

LEVEL

R4 POINTS TO IP REGISTER

GET VECTOR AND BR LEVEL

COPY TO R2 FOR BR LEVEL

CLEAR UNUSED VECTOR BITS

CLEAR UNUSED BRANCH LEVEL BITS

GEY BR LEVEL IN LOW BYTE

DIVIDE BY 2

SAVE THE BUS REQUEST LEVEL

PRINT BEGINNING OF INTERRUPT MESSAGE

SETUP INTERRUPT VECTOR ADDRESS

SET PRIORITY = 0 TO CHECK INTERRUPTS

DIVIDE VECTOR BY 4 FOR
CONTROLLER INITIALIZATION
SET OTHER BITS FOR INITIALILATION
FLAG AS NO INTERRUPTS RECEIVED
INIT CONTROLLER
LOOK FOR STEP 1 COMPLETION
WAIT FOR COMPLETION
IF ERROR, EXIY
MOVE STEP 1 DATA TO CONTROLLER
SET UP TIMEOUT OF 10 SECONDS
POINT TO CONTROLLER TABLE
MOVE POINTER TO TIMEOUT FIELD
INITIALIZE TIMER
SEE IF INTERRUPTED
IF SO, EVERYTHING'S OK, SO BRANCH
»3>>>»>BREAX BACK TO MOMITOR<<<<cc<c<

SEE IF CLOCK ON SYSTEM

IF NOT, DON'T TIMEOUT
CHECK HIGH WORD OF TIMER
IF GREATER, TIMER EXPIRED
IF NOT SAME, KEEP WAITING
CHECK LOW WORD OF TIMER
IF LESS, KEEP WAITING
ELSE, TIMER EXPIREDC
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TEST 1§:

47
48

49
S0
51
52
53
54
55
56
57
58
59
60
61

62
63
64
65
66
67

78
79

81
a3
85

BUS ADDRESSING TEST

023520
023524
023524
023530
023532
023536
023542
023546
023550
023532
023556
023560
023562
023564
023566
023570
023572
023572
023574
023576
023600
023604
023606
023610
023612
023612
023614
023616
023620
023622

023624
023624
023630
023632
023634
023640
023642
023646
023652
023654
023654
023656
023660
023662
023664
023670
023674
023674
023676
023700
023704
023714
023720
023724
023724
023726

005037

012700
104441
016402
005064
012702
005302
001376
012701

006301
006301
006301
006301
006301

010100
104441

005737
001007
005301
100362

104455
000034
000000
011402
000420

012700
104441
005201
013703
001402
010337
023701
001414

104455
000035
000000
011414
016503
042703

010300
104436
000137

016503
042703

010300
104436

002214
000340
000002

000002
000144

000007

002214

002326

002334
00233#

000004
177000

022762

000004
177000

3s: CLR
SE1PRI
MOV
TRAP
MOV
CLR
MOV
44: DEC
BNE
MOV
S$: PUSH
ASL
ASL
ASL
ASL
ASL
SETPR1
MOV
TRAP
POP
IST
BNE
DEC
BPL
6%: ERRDF
TRAP
. WORD
. WORD
. WORD
BR
7¢: SETPRI
MOV
TRAP
INC
MOV
BEQ
MOV
84: cHP
BEQ
ERRODF
TRAP
. WORD
.WORD
.m
94 MOV
BIC
CLRVEC
MOV
TRAP
JMP
104 : PNTX
MOV
BIC
CLRVEC
MOV
TRAP

M15

INTRCV
#PRIO7
@PRIO?,RO
C$SPRI
2(R4),R2
2(R4)
2100. ,R2
Re

44
07..,R1
R1

R1

R1

R1

Rl

R1

R1

R1i,RO
C4SPRI
R1
INTRCY
74

R1

5%

28, ,ERR028
CSERDF
28

0
ERRO28
94

#PRIOO
#PRICO,RO
C$SPRI

R1

SSTEP4 ,R3
84
R3,BRLEV
BRLEV,R1
104

29, .ERRO29
CIERDF

29

0

ERRO29
C.VEC(R5),R3
0+CCT,.VEC,.R3
R3

R3,RO

C$CVEC
T1SKIP
INTST1
C.VEC(R5),R3
o+CCT.VEC,.R3
R3

n3,R0

C$CVEC

S0 B0 B0 V¢ Ve TS B W WS VL Vs Ve Ve

B We B¢ W SF WS OS¢ 5 S5 W4 By OO B

B B S4 S8 Be

FLAG AS NO INTERRUPTS RECEIVED
SEY PRIORITY AS HIGHESY PRIORITY

READ SA REGISTER
WRITE SECOND STEP TO CONTROLLER
SET UP DELAY TO WAIT FOR INTERRUPT
DECREMENT CO'NT
IF INCOMPLETE, BRANCH
R1 IS PROCESS PRIORITY LEVEL
SAVE PRIORITY
SHIFT
PRIORITY
LEFT
5
BITS
SET RUNNING PRIORITY 70 R1

RESTORE R1

SEE IF INTERRUPT RECEIVED

IF SO, BRANCH

CECREMENT PRIORITY LEVEL

IF ALL LEVELS UNTESTED, BRANCH
REPORT NO INTERRUPTS ERROR

BRANCH
SET RUNNING PRIORITY TO O

SO PRIORZTY = BR LEVEL

GET BR LEVEL SAVED IN CNTINT

IF ZERO, THIS IS UDASOA - SKIP
KDAS0-Q MUST USE DEFAWLT BR LEVEL
SEE IF BR LEVEL MATCHES PRIORITY
IF SO, BRANCH

REPORT ERROR

GET VECTOR ADDRESS
CLEAR UNUSED BITS
CLEAR VECTOR

EXIT TEST ON ERROR
PRINT TESTING COMPLETED
GET VECTOR ADDRESS
CLEAR UNUSED BITS

CLEAR VECTOR

SEQ 0194
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TEST 1: BUS ADDRESSING TEST

86 023730 ENOSUB
023730 L10053:
87 023730 104403 TRAP CsESUB

SEQ 0195




TEST 1:

OB JONE WM -

Bble
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BUS ADORESSING

023732
023732
023732
023734
023740
023744
023746
023752
023752
023752
023752

104402
C12704
004737
00.002
000137

104403

TEe”

126400
017676

022762

e S 8o T G0 O

BGNSUB ;
T1.6:

1%:
ENDSUB
L10054:

TESY 1,

SUBTEST 6

INITIALIZE CONTROLLER WITH LARGE RING BUFFER LARCE ENOUGH TO COVER
NORMAL HOST COMMUNICATIONS AREA PACKET AND BUFFER SPACE (A S IN
MESSAGE LENGTH AND A S IN COMMAND LENGTH),

6

TRAP
MOV
CALL
BNE

TRAP

csBsuB

@#<SA,.STP+<S5eSA MS51>+¢545A ,CH1>>,R4 ; LOAD CHARACTERISTICS
CNTINT s INIT CONTROLLER

14 s+ IF NO ERROR, CONTINUE

T1SKIP s ELSE, EXIT TESY

C$ESUB

SEQ 0196




TEST 1:

~OUVRE NI

10
11
12
13
14
15
16
17
18

19

BuUS ADODRESSING TEST

023754
023754
023754
023756
023766
023772
023776
024000

024014
024016
024026
024032
024032
024032
024032

104402
012701
004737
001407
004737
000406

000137

104403

000001
013104

013200

022762

jee

BGNSUB ;
711.7:

1s:

2s:
ENDSUB
L10055:;

Cl6
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TEST 1, SUBTEST 7
RUN DM PROGRAM IN CONTROLLER CURRENTLY UNDER TEST

TRAP

MOV
CALL

CALL
POP

POP

TRAP

cs8SuUB
<FFREE,FSIZE>
#1.R]

RUNDM

14

RESF DM
5§SIZE.FFREE>
<FSIZE .FFREE>
T1SKIP

C$ESUB

o @ We @ B0 Be Be Gu ba

SAVE ON STACK

SAVE COUNT OF CONTROLLERS TO RUN
RUN DM PROGRAM

EXIT IF ERROR

WAIT FOR RESPONSE

RESTORE FROM STACK

RESTORE FROM STACK
IF ERROR, EXIT TEST

SEQ 0197




CZUDHAO
TEST 1.

~NPARWN -

10
11
12
13
14

15
16
17
18
19

21
22

23
24

27
28

31
32
33
35
37
39
a1
a2
a3
45

46
47

D16E
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BUS ADORESSING

024034
024034
024034
024036
024046
024052
024056
024062
024064
024070
024070
024074
024076
024100
024104
024106
024112
024114
024116
024122
024124
024130
024132
024136

024142
024150
024154
024156
024164
024170
024200
024200
024200

024202

024206
024212
024216

104402

013705
016504
042704
010501
062701

012746
010146
010446
012746
104457
062706

004737
001422
004737
010402
062702
012704

012737
004737
103405
012737
004737

104403
000137

012701
012700
013703

TEST

002176
177000

000340

000003
000010

017676
012156

000100
036413

10000C
024206

0777717
024206

022762

000020

000031
002336

002336

002336

jee

BGNSUB ;
T1.8:

1%:
ENDSUB
L10056:

gee
]
H
H
H
H
H
$--

T188L0:
T18BLY:

TEST 1, SUBTEST 8
LARGE BUFFER I/0 CONTROLLER MEMORY TEST

TRAP csB8SuUB

PUSH <FFREE,FSIZE>
MOV TSTTAB,.RS
MOV C.VEC(RS),R4
8IC #1C<«CT.VEC> R4
MOV RS,R1

ADD #C.JSR,R1
SETVEC R4,R1,8PRIO7
MOV #PRIO7, -(SP)
mv Rln'(sp)

mv R‘.’(SP)

TRAP CsSvEC

ADD 010,5P

ASR R4

SAVE FREE MEMORY ADDRESS AND SIZE
GET POINTER TO CONTROLLER TABLE
GET VECTOR OF CONTROLLER

MASK OTHER BITS

GEYT INTERRUPT SERVICE LINK

SET UP INTERRUPT VECTOR

INITIALIZE CONTROLLER WITH SMALLEST

POINT TO BUFFER AREA
SAVE CONTROLLER MEMORY SIZt

ADD o4C .BF1,R2
MOV oT18MSZ R4

PERFORM I/0 ANC DATA COMPARISON

MOV €100000, T18PAT
CALL T188L0

8CS 14

MOV #77777,T18PAY

CALL T188L0D

POP <FSIZE ,FFREE>

H
ASR R4 H POSITION VECTOR FOR RING
CALL CNTINT 3 BUFFER AND INTERRUPTS ENABLED
BEQ 14 s IF ERROR, EXIT
CALL HCOMM i ALLOCATE SPACE FOR HOST COMM AREA
MOV R4 ,R2 3 GET HOST COMM ADDRESS

:

i

INITIALIZE DATA PATTERM

PERFORM 1/0

IF ERROR, EXIT TESTY

INITIALIZE DATA PATTERN

PERFORM 1/0

RESTORE FRES MEMORY ADDRESS AND SIZE

S Ga @5 B S @

TRAP C$ESUB
JHP TISKIP : GO TEST NEXT CONTROLLER

T188L0 - BUILD TME DATA PACKETS FOR MAINTENANCE I/0 OPERATIONS,
WRITE THE PACKETS, READ BACK THE DATA AND PERFORM A DATA COMPARISON.

INPUTS:
R2 - DATA BUFFER LOCATION
R4 - CONTROLLER MEMORY SIZE

+ INITIALIZE PATTERN COUNT
; GET MAINTENANCE WRITE CCMMAND
: GET OLD PATTERN

MOV 016. ,R]
MOV 00P . MWUR RO
MOV T18PAT ,R3

SEQ 0198




TEST 1:

48
49
S0
S1
Se
53
<4
SS
56
57
S8
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
a4
85
86
87
88
89
90
91
92
93
94

SER2R%

BUS ADDRESSING

024222
024224
024226
024230
024232
024234
024236
024242
024246
024254
024260
024262
024264
024270
J24272
024274
024276
024300
024302
024304
024310
024312
024314
024316
024320

024322
024326
024332
024334
024336
024340
024342
024344
024346
V24352
024356
024360
024362
024366
024372
024374
024400
024402
024404
024404
J24406
024410
024412
024414

024416
024420

024422

005703
002402
000241
000401
(00261
006103
010337
012703

013722
005303
001374
012703
011602
005001
020403
002001
010403
006303
004737
001477
006203
060301
160304
201365

016604
012703
005001
020403
002001
010403

006303
012700
004737
001453
006203
016602
023722
001411
162702
062601
160301

104455
000047
000000
011544
000435

005303
001362

011603

TEST

002336
000106

002336

000106

017056

000002
000106

000030
017056

000002
002336

000002

5%:
6$:

T$:

T18NXT:

8s:

T18RNX;

9¢:

10¢:

114¢:

I3
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St B4 4 T Bt G0 B0 VO WS V¢ T4 Vs D Bo e BP We ¢ B T Gk O G W S0

CHECK HIGH BIT
IF BIT 15 SET, BRANCH
SHIFT O INTO PATTERN

SHIFT 1 INTO PATTERN

SHIFT PATTERN 1 BIT LEFT

SAVE PATTERN

GET SIZE OF BUFFER (WORDS)
SAVE LOOP COUNT,MEMORY SIZE.ETC
MOVE DATA TO BUFFER

DECREMENT WORDS REMAINING

LOOP IF MORE WORDS TO LOAD

GET SIZE OF BUFFER (WORDS)
RESTORE BUFFER ADDRESS

INIT CONTROLLER MEMORY OFFSET
CHECK REMAINING MEMORY

IF MORE THAN BUFFER SIZE, SKIP
ELSE, USE REMAINING COUNT
CONVERT TO BYTES

LOAD INTO CONTROLLER

IF ERROR, EXIY

CONVERT BYTES TO WORDS
INCREASE OFFSET FOR NEXT BUFFER
REDUCE REMAINING BYTE COUNT
GET NEXT BUFFER

READ DATA BACK FROM CONTROLLER MEMORY AND VERIFY IV

TST R3

BLY 54

CLC

B8R 64

SEC

ROL R3

MOV R3,T18PAT
MOV oHC .BSZ,R3
PUSH <R1,R4,R2>
MOV T18PAT,(R2).
0EC R3

8NE 74

MOV oHC .BSZ,R3
MOV (SP),.R2
CLR R1

cHP R4 ,R3

BGE 84

MOV R4 ,.R3

ASL R3

CALL LOAD

8€Q T18EX1

ASR R3

ADD R3,R1

SUB R3,R4

BNE T18NXT
HOV 2(SP) R4
HOV (. B852,R3
CLR R1

cHp R4, ,R3

B8GE 9¢

MOV R4 ,R3
PUSH R3

ASL R3

MOV #0P .MRO RO
CALL LOAD

BEQ T18EX2
ASR R3

MOV 2(5P) . R2
e T18PAY ,(R2)+
BEQ 114

SUB . ,R2
ADD {SP).,R1
SUB R3.R1
ERROF 39, ,ERRO39
TRAP C4EROF
.WORD 39

.WORD O

.WORD  ERRO39

BR T18EX1
DEC R3

BNE 104

MOV (SP).R3

- B0 ®6 B G4 B B9 P G5 G G4 D2 S B4 O B G Vs b

RESTORE CONTROLLER MEMORY SIZE
GET SIZE OF BUFFER (WORDS)

INIT CONTROLLER MEMORY OFFSET
CHECK REMAINING MEMORY

IF MORE THAN BUFFER SIZE, SKIP
ELSE. USE REMAINING COUNT

SAVE BUFFER SIZE

CONVERT WORD COUNT TO BYTES

GET MAINTENANCE READ COMMAND
READ DATA FROM CONTROLLER

IF ERROR, GET OUT NOMW

CONVERT BYTE COUNT TO WORDS
RESTORE ORTA BUFFER ADDRESS
CHECK DATA READ FROM CONTROLLER
IF SAMHE, DATA 0K

GO BACK TO BAD WORD

POINT TO END UF DATA READ

POINT TO ADDRESS OF FAILING WORD
PRINT COMPARE ERROR

EXIT SUBTEST

DECREMENT WORDS REMAINING
LOOP IF MORE WORDS TO READ

RESTORE BUFFER SIZE

SEQ 0199
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TEST 1:

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

129

BUS ADDRESSING TEST

024424
024430
024434
024436
024440
024442
024444
024446
024452
024456

024460
024462
024464
024466

024470
024476
024500
024502
024504

024506
024510
024516
024520

024522
024522
024522

016602 000002
012722 125125

005303
001374

011602
006303
012700
COo4737
001414

006203
060501
160304
001322

005301
001244
000241
000207

000261
000207

104401

000031
017056

12%:;

T18EX2:
T18EX1:
T18EX:

L10046:

MOV
MOV
DEC
BNE
POP
MOV
ASL
MOV
CALL
BEQ

ASR
ADD
SuB
B8NE

POP
DEC
8NE
CLC
RETURN

POP
POP
SEC
RETURN
ENDTST

TRAP

2(SP),R2

F16

0125125,(R2).

R3
12¢

R3
<R2,R4,R1>

CSETST

we W we e W - e 85

RESTORE BUFFER ADDRESS
MOVE DATA TO BUFFER
DECREMENT WORDS REMAINING
LOOP IF MORE WORDS TO ! OAD
RESTORE BUFFER SIZE
RESTORE BUFFER ADDRESS
CONVERY T0O BYTES

WRITE BUFFER
OF BAD PATTERN
IF ERROR, EXIT

CONVERT TO WORDS

INCREASE OFFSET FOR NEXT BUFFER
REDUCE REMAINING WORD COUNT

GET NEXT BUFFER

RESTORE MEMORY SIZE £ PATTERN ¢
CHECK PATTERN NUMBER

IF PATTERNS LEFT, DO NEXT PATTERN
SUCCESSFUL COMPLETION FLAG
SUCCESS EXIT

RESTORE STACK
AFTER ERROR
ERROR FLAG

SEQ 0200
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TEST 2: OISK RESIDENT DIAGNOSTIC TEST

SEQ 0201

.SBTTL TEST 2: DISK RESIDENTY DIAGNOSTIC TEST

1
2
3 024524 BGNTST
024524 T2::
4
S 024524 012701 000002 MOV 92 ,.R1 :+ INITIALIZE TEST PARAMETERS
9 024530 004737 013040 CALL TINIT i
1? 024534 013737 002172 002176 MOV CTABS,TSTTAB s+ GET ADDRESS TO 1ST CONTROLLER TABLE
1
12 024542 004737 020744 1%: CALL RESET ;s RESET ALL CONTROLLERS
13 024546 PUSH <FFREE ,FS1ZE> :
14 024556 012701 000001 MOV o1,R1 : RUN DM PROGRAM IN
15 024562 004737 013104 CALL RUNDM 3+ ONE CONTROLLER ONLY
16 024566 001402 BEG 2t 3
17 024570 004737 013200 CALL RESPDM 3
18 024574 2s: POP <FSIZE,FFREE> 3
19 024604 062737 000034 002176 ADD oC.SIZE,TSTTAB s MOVE TO NEXT CONTROLLER
20 024612 005777 155360 18T STSTTAB s CHECK IF ANY MORE CONTROLLER TABLES
gé 024616 001351 BNE 1t s
23 024620 ENDTSTY
024620 L10057:
024620 104401 TRAP CSETST
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DISK FUNCTION TEST

024622
024622
024622
024626
024632
024640
024644
024650
024652
024656

024656
024656
024656

012701
004737
013737
013701
004737
001402
004737

104401

000003
013040
002172
002174
013104

013200

002176

.SBTTL TEST 3: OISK FUNCTION TEST

13:;:

1$:

L10060:

BGNTST

MOV
CALL
MOV
MOV
CALL
8EQ
CALL

.EVEN
ENDTST
TRAP

#3,R1

TINIT
CTABS,TSTTAB
CTRLRS.R1
RUNDM

14

RESPOM

CSETST

- 0 B W @9 S0

INITIALIZE TESY PARAMETERS
INITIALIZE CONTROLLERS

GET ADORESS OF 1ST TABLE ADORESS
GET COUNT OF CONTROLLERS TO TEST
LOAD AND START DM PROGRAM

EXIT ON ERROR

WAIT FOR RESPONSE FROM CONTROLLERS

S5EQ 0202
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HARDWARE PARAMETER CODING SECTION

024660
024660
024662

13 024662

14 024662

16 024662

17 024662

19 024662

23

24 020000
25 024662

27 024662
024662
024664
024666
024670

024672
024672
024674
024676
024700
31

32 024702
024702
024704
024706
024710
024712

35 024714
024714
024716
024720
024722
024724

40

41 024726

024726
42
43 024726 103 123
45 024760 126 105
46 024767 102 122
48 025000 104 122

OOV NOUVMEWN -

[y

000022

000031
024726
160000
177774

83

001031
024760
000004
000774

002052
024767
177777
000004
000007

003052
025000
177777
000000
000377

122
103
040
111

.SBTTL HARDWARE PARAMETER CODING SECTION

i e

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

B B @0 Ge¢ 0= B¢ G

BGNHRO
.WORD L10061-L$HARD/2

L$HARD: :
TABLE ;START A TABLE DEFINITIunN
ITEM H.UBA 2 <CSR ADDRESS>
ITEM H.VEC 2 <CONTROLLER VECTOR>
ITEM H.BRL 2 <BR LEVEL>
ITEM H.DRV 2 <DRIVE NUMBER>
HM.CYL == BIT13 s TEST CUSTOMER DATA AREA
END
3 CSR ADDRESS OF CONTROLLER?
GPRMA  MSGUBA,H.UBA,0,160000,177774,YES
MWORD  T4CODE
.WORD MSGUBA
LMORD  TSLOLIM
.WORD  TS¢MILIM
; VECTOR?
GPRMA  MSGVEC,H.VEC,0,4,774,YES
.WORD T$CODE
HWORD  MSGVEC
MORD  TSLOLIM
LWORD  TINILIM
; BR LEVEL?
m m.“.mooo'l.‘- .7- .YES
.WORD  T$CODE
.WORD  MSGBRL
om '1
LHORD  TSLOLIM
LHORD  THHILIM
s+ DRIVE #?
GPRMD MSGLOR,H.DRV,D,-1,0.,255.,YES
.WORD  T$CODE
LMORD  MSGLOR
.MORD -1
LWORD  TSLOLIM
LWORD  TSHILIM
ENDHRD
.EVEN
L10061:
MSGUBA: .ASCIZ \CSR ADDRESS OF CONTROLLER\
MSGVEC: .ASCIZ \VECTOR\
MSGBRL : .ASCIZ \BR LEVEL\
MSGLDR: .ASCIZ \DRIVE o\

SEQ 0203
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HARDWARE PARAMETER CODING SECTION

SEQ 0204

52
S3 .EVEN

54
55
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SOF TWARE PARAMETER CODING SECTION

OB NB N

55

58
71
72

025010
025010
025012
025012
025012

025012

025012
025012
025014
025016
025020

025020
025020

000003

000200
000400
001000
040000

000130
025020
000200

105

116

.SBTTL

W B4 BE Be ws ®e Ws @e
+*
L 4

3
3

L$SOFT::
TABLE
ITEM SO.

SM.MAN
SM.SSF
SM.LOG
SM. Iu
END

L10062:
128 S.MAN:

SOF TWARE PARAMETER CODING SECTION

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

BGNSFT
.WORD L10062-L$SOFT/2

: START A TABLE DEFINITION
BI7 2 <SINGLE BIT ANSWERS>

== BITO7 MANUAL INTERVENTION MOOE

:
== BITO8 +  SUPPRESS SOFT ERRORS
== BITO09 ;s ERROR LOG ENABLED
== BIT14 ; INITIAL WRITE
; ENTER MANUAL INTERVENTION MODE
; IN TEST 2?
GPRML S, .S0.BIT,SM.MAN, YES
.WORD  T$CODE
.WORD S,
.WORD  SM_._MAN
ENDSFT
.EVEN

LASCIZ \ENTER MANUAL INTERVENTION MOOE IN TEST 2\
.EVEN

SEQ 0205
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SOF TWARE PARAMETER CODING SECTION

SEQ 020~

1 (¢
e : THIS IS WHERE THE DM PROGRAMS WILL BE LINKED
3 i--
4
5 .DSABL AMA
6 000000 .PSECT DM,ABS ; DM PROGRAMS ARE LINKED HERE
7 000000 .PSECT END
8
9 ;e
10 ; THIS IS A PATCH AREA THAT SHOULD BE INCLUDED IN ALL DIAGNOSTICS.
11 H THE SIZE IS ADJUSTED AS NEEDED.
12 ic-
13
14 000000 $PATCH: :
iS 000000 .BLKW 16.
6
17 000040 LASTAD
.EVEN
000040 000060 .WORD TS$FREE
000042 000006 .WORD T$SIZE

000044 LS$LAST::
18
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SOF TWARE PARAMETFR CODING SECTION

VO (N

15
17
18

24

a5
26

000044

000044
000046
000050
000050
000052
000054
000056

172150
000154
000005

000001

W We WS WE Wa G WS We e

L10063:

L10065:
.END

HARDCODED P-TABLES MAY BE PLACED HERE BY USING THE SETUP MACROS.
THIS SECTION IS OPTIONAL AND SHOULD BE REMOVED IF IT TS NOT BEING
USED. CHANGE THE POINTER MACRO ARGUMENT TO REFLECT THE REMOVAL .

THE P-TABLES ARE DELIMITED BY THE "BGNSETUP” AND "ENDSETUP" MACROS.

THE “BGNSETUP“ MACRO HAS ONE ARGUMENT WHICH IS THE NUMBER OF
P-TABLE ENTRIES. €ACH ENTRY IS DELIMITED BY THE "BGNPTAB” AND
"ENDPTAB” MACROS. NEITHER OF THESE MACROS REQUIRE AN ARGUMENT .

BGNSETUP 1

BGNPTAB

.WORD O

.WORD  L10065-./2-1

.WORD  17215C ; CSN ADDRESS
.WORD 154 s VECTOR ADDRESS
.WORD 5. : BR LEVEL

.WORD 0. ; DRIVE NUMBER
ENODPTAB

ENDSETUP

SEQ 0207
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Symtol table
apR = 000020

ALOC™
ARG .CT»
ASS s
ASSEMB -
BAS
BASLN
8AS.1
BASLS
BASL3
BASNO
BASN]
BASNS
BASN3
BELL
8170
81700
81701
81702
81703
81104
81705
81706
8I707
81708
8IT09
8lT:
8IT10
elIv11
8Ivie
BIT13
B8Ivi4
BIT1S
BIv2
8IT}
BIlva
BITS
BITe
8117
Bl7s
8I7S
8LOCMD
8L0Co
8LDC1
80k =
BRLEV
CALR]
CALRZ
CALRS
CALR4&
CALRS
CALRE
CALR?
CALRS
CALRY
CF.hTNs
CF . .MS(-

" W M RN BN KR NN NNK WK N R RN R RN RN

012132
000000

000001
000010
004105
004106
004024
004042
004070
003724
003743
003764
004004
000007
000001
000001
000002
000004
000010
000020
000040
000100
000200
000400
001000
000002
002000
004000
010000
020000
040000
100000
000004
000010
000020
000040
000100
000200
000400
001000
017176
017244
01725¢
000400
002334
015036
015064
015162
015176
015252
015330
015344
015362
015400
000200
0001006

G

ala1r1alaala el Talala Tl alaTAlaTal Al ATl AYAL AL 2 A)

CF.OTH-
CF.SHC-
CF.THS=
CF.576-
CLOG

CLRBFL
CLRBUF
CNTINT
CNTIST
CNTRSD
CNTRSP
CNTSRYV
CON.A

COM.AL
CON. A2
CON.D

MACRO v05.01b Sundey O7

CIERMR =
CSERRQ-
CSERSF -
CS$ERSO-
CS$ESCA-
7 $ESEG"
C$ESUB*=
CSETSTs
CSEXIT-
C$GETB-
C$GETUs=
C$GMAN-
CsGPHR»
C$GPLO=
CSGPRI-
CS$INIT.
CSINLP»
CS$MAN]-
CSsMEM -
CeMSG -
CSOPEN=
CsPNTB=
C$PNTF»
CSPNTS»
C4PNTX=
Cc¢QI0 =
C$RDBU-
CSREFG=
CSRESE-
CSREV]-
CSRFLA»
CSRPT =«
CSSEFG=
C$SPRI+
C$SVEC-
CsTPR]~

ApsAzEREs

alslalnlnlslislalnlinlislislagle
PRy
289551
-t m
R BN BN NN NN BN IR

g
“m
(@]
| I ]

g
&

OFPTBL

DIAGMC -
DIVIDE

o
=
»
o
"
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000056
000060
000054
000057
000010
000005
000003
000001
000032
000026
000027
000043

000003
000021
000025
000046
000041
000037
000013
000016
000020
000022
000024
000012
000014
000010
000006
000032
000034
000026
000030
000000
000002
000004
011012
000000
002134
1777717
000000
016014

3
i

}
y I

DIvlo

DMFRST -
DMMAIN-
JMOVRL =

—~NP DD M ‘2l DK

'nh4gh:n1:rwiﬂg§3$=<rn-‘
- OND - OC€E<»®P T M
- m n

S B B A %N " ® " 3 2N 0 &8 W R [ I ]

5559
>

m

-

= N
am
DX
O
']

EF .88V-
EF .CON=

016052
001000
000040
000004
002200
002340
014564
014626
014720
015032
013770
014110
014546
014124
014470
014302
014444
014370
014520
014542
014144
014216
014400
014560
000000

000017
002170
100000
000G77
001000
020000
050000
030000
010000
060000
040000
000040
000400
000002
000001
020000
000000
010000
040000
001000
004000
000100
000004
000020
000002
000010
000004
002000
140200
000200
000100

000036 G

ERROOB
ERRO14
ERROZ1
ERROZ2?2
ERROZ3
ERRO24
ERRO25
ERRO26
ERROZ27
ERRO28
ERRO29
ERRO30
ERRO31
ERRO32
ERRO33
ERRO3S
ERRO36
ERRO38
ERRO39
ERR21A
ERR21E
ERR23IA
EPR238
EVL
ESEND

ES$LOAD-

FFREE
FHMEM

FMEMS
FMERR
FRMTY
FSIZE
FS$AL

000040
000035
000034
000037
000020
000040
002156
013006
013020
002643
002477
002154
014714
002152
002150
000004
000011
012756
011760
011002
011020
011036
011054
011066
011100
011116
011134
011204
011232
011312
011326
011344
011364
011402
011414
011430
011444
011456
011474
011502
011520
011532
011544
011172
011202
011252
011272
000004
002100
000035
002160
002164
002166
012120
002435
002162
000015

o0 OO0

O ©

aIA I la el ala i lalala I 21 Al kel

()

SEQ oz0e
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F$A_T0=
F$BGN -
FSCLEA"
E‘DU =
FSEND -
F $HARD »
Esrild =
F$INIT
FsMP =
F$MO0 -
FsMSG -
FSPROT»
FSPWR =
FSRPT =
FSSEG =
FeSOF 1=
F$SRY =
F$SUB =
FISW =
FSTEST=
GE TCON
GETONTY
GE TONX
GETCXX
GTORVT
GS$CNTO=
GS$DELM=
GsDISP.
GSEXCP=
GSHIL]I=
GS$LOLI=
GINO =
GSOFFS=
GSOFSI-
GSPRMA=
GsPRYD =
GSPRM =
G$RADA=
GS$RADB =
GS$RADD =
GS$RADL =
G$RADD=
GS$XFER=
GS$YES =
HCOMM
HC . BF 1>
HC.BF2=
~C.BSZ-
HC.CCT»
HC.CEV>
HC .CMD*=
HC.CPKs
“C . ESZ-
HC.INT=
(., IS5Z-
HC MCT
HC.%I‘

000029
002040
000007
000016
000041
000004
000013
000006
000050
000000
000011
000021
000017
00001c
000003
200005
000010
000002
000014
000001
015540
015474
015500
015546
015404
000200
000372
000003
000400
000002
000001
000000
000400
000376
000001
000002
000000
000140
000000
000040
000120
000020
000004
000010
012156
000100
000206
000106
000012
000014
000010

HC . MPK -
HC . MSG-
HC .PS2=
HC .RSZ~-
HC.SIZ=
M. CYL"
=OE

)
[+ ] .
m

® 0 8 0 N & W e

ISTRTH.
IXE s
IsAU =
I$AUTO-
I$CLN =
IsOU =
ISHRD =
I$INIT-
IsmOD -
IsMSG =
I$PROTs
I$PTAB-
ISPWR =
ISRPT =
I$SEG =
I$SETU=
JeSFY

I$SRY

I1¢SUB

I$1ST

JEJP

K .BRL
KuW.CSR
KW EL

v, HZ

KW, 0UTs

= 100000

MACRO VOS.01b Sundey 07

000020
000004
000060
000004
000314
020000

(2R

000004
000006
000000
000002
010000
000002
000040
020000
002202
002312
022574
021772
022154
022212
022246
022560
002214
017564 G
002736
0C3042
022246
GwO004
000100
000010
000020
00400«
000041
000041
000041
000041
000041
000041
000041
00004 1
000040
000041
000041
000041
000041
000041
000041
000041
000041
000041
000167
002260
002256
002266
002264
000105 6

AlaXAl 2l

21213121

Ku ., VEC
KWill
LODM
LONEXT
LF *
t.OAD
LOADB
1.OARDOM
LOADER
LOADEL
LOADTX
LOADX
LOADX1
LOE s
LOG .
LO7
LPNT
LPNTB
LPNTF
LPNTS
LPNTX
LTIL)
LTILZ
LY11
LS$ACP
LSAPY
L$AV
LSAUT
L$AUTO
LsCCP
LSCLEA
L$CO

L $DEPO
L$DESC
L ¢DESP
LSDEVP
L$DISP
LSDLY
L$DTP
L$DTYP
LU
L$0UT
L$DVTYY
LS$EF
LSENVI
L SERRT
LSETP
LSEXP]
L$EXPA
LIEXPS
L $HARD
LSHIME
L $HPCP
LHPTP
LéHd
LS$ICP
L$INLTY

Oct 84

002262
017572
013126
013160
000012
017056
016744
016524
017052
017042
016740
017164
017154

10:38 Page 157 2

040000 G

000001

012430
012402
012372
012422
Ci124l2
016634
016662
016646
002110
002036
022716
002070
022674
002106
022676
002032
002031
002366
002076
002060
002124
002116
002040
002034
022710
002072
002342
002052
002044
002150
002102
002046
002064
002066
024662
002120
002016
002022
002154
002104
021500

= 000010 G

aIs1a131213 1213132 1 kil la a2 1 2 1 T e T T Tl 2 T Tl

i

-l

L $LADP
LSLASY
LSLOAD
LSLUN

LS$MREV
L $NAME
L$PRIO
L$PROT
LSPRT

L $REPP
LS$REV

LSRPTY

L$SOFT
L$SPC

L$SPCP
L#SPYP
LSSTA

LeSW

L$TEST
LSTIM
LSUNIT
110000
110001
L 10002
110003
L 10004
L 10005
L 10006
L10007
110010
L10011
110012
L10013
L10014
L10015
L10016
L10017
L 10020
L10021
110022
L10023
L10024
L 10025
L 10026
L10027
L10030
L10031
L10032
110033
L10034
L10035
L10036
L10037
L10041
L10042
1.10043
110044

002026 G
000044RG
002100
002074
002050
002000
002042
021472
002112
002062
002010
021334
025012
002056
002020
002024
002030
002146
002114
002014
002012
002144
002150
011016
011034
011052
011064
011076
011114
011132
011202
011230
011310
011324
011342
011362
011400
011412
011426
011442
011454
011472
011500
011516
011530
011542
011564
012116
017552
017562
017570
017612
021470
022672
022674
022706
022714

QOO NOOOOOODOO

003

0c2722
024522
023102
023146
023264
023300
023730
023752
024032
024200
024620
024656
024726
025020
0000SOR
000060R
040000
000010
010000
100000
000001
000002
000001
000001
000001
004000
002000
000100
000020
000400
000001
000200
000004
000002
000100
000400
014000
003574
022622
000000
024767
025000
011704
011660
024726
024760
002566
012104
012530
012506
003647
002276
017544
000001
000020
000100
000010

EL G207

003
003

PO e A ——— i 3T
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Symbol table

0P .MRD~

I T T
| I B I NN B B

ghn23233¢

LA AR ARRAARRA]
&

éﬁ.gi..

238
37%

O$APTS=
OsAY =
O0$BGNR =
0$BGNS =
0] VN
OSERRT =
O$GNSW =
O$POIN=
O$SETU=
P8

PF

PNT =
PNTERR

PNTNUM

PNTNUS

PNTPKL

PNTPKT

PRI =
PRINTC
PRIOO

PRIOL

PRIO2

PRIO3

PRIOA

PRIOS

PRIOG

PRIO7

000021
000040
000101
000003
000200
000022
000002
000023
000002
000001
000003
000030
000031
000011
000041
000103
000024
000005
000004
000007
000102
000004
000012
000042
012544
012476
000000
000000
000001
000001
000000
000001
000001
000001
000001
012276
012252
001000
016360
015552
015560
011616
011566
002000
012216
000000
000040
000100
000140
000200
000240
000300
000340
012346
002306
012322
000014

aooonnant ©

P.BUFF =
P.CHVR=
P.CMST=
P.CNTF =

MACRO V05.01b Sunday 07

000020
000023
c00020
000016
000024
000042
000000
000022
000020
000050
000014
000017
000024
000020
000024
000034
000034
000011
000046

013076
020744
013212
013200
040000
100000
w~’43
021046
021226
002466

RNTIM2
RPTMSG
RPTXX

RSPURP
RSPOSP
RSPERR
RSPIN

SA.CHME-
SA.CM1=-
SA.CNT»
SA.CTP=
SA.0I =
SA.ERC»
SA . ERR=
SA.GO -
SA.INE*
SA_ INT=
SA.LFC~
SA . MCV»
SA.MP =
SA MSE-
SA . MSG=
SA . MSl-
SA.NV =
SA NVE =
SA.PRG»
SA.GB =
SA.SM -
SA.STE=
SA.STP=
SA.S1 =
SA.S2 -
SA.53 =
SA.S54 =
SA. 15T

Oct-84 10:38 Page 157 3

002474
021434
021414
013410
013732
013474
013426
013446
013374
013340
013342
013514
013630
013676
013704
013506
013516
013566
013372
013276
013326

100000

|

SA.VCE~
SA.VEC-
SA.WRP=
SET00
SET01
SETOR2
SETT0
SFPTBL
SM.IW =
SM.LOG-
SM MAN=
SM, SSF =
SNOCMD
SND.S1
SND.S2
SND.S3
5G.8IT=
SSTEP4A
STIME
S7.A80-
ST.AQL =
ST.AVL>=
S1.CHD-
ST.CHP=
ST.CONT=
ST.DAT=
ST.DIA=
ST.DRV=
ST HST-
SY.MFE-
ST, MSK=
ST.OFL~
ST.SUB=
ST.SUC-
ST.WPR=
SVCGBL =
SVCINS-
SVCSuUB-
SVCTAG-
SVC1ST=
SSLSYM=-
S.MAN
TEMP
TEST1 »
TESTZ =
TESTS «
TINDEX=
TINIY
TNAMES
TNUM
TOOMER
TSTTAB
TTYOUY
T$ARGC =
T4CODE -
TSERRN=
T$EXCP»

000177
000177
040000
017626
017634
017642
017614
002146
040000
001000
000200

017270
002314
002320
002324

002326
002272
000002

000001
000007
000012
000010
000C37
000013

000037

010000
025020
002216
seesee
ssssse
sssess
900002
013040
013000
002204
022640
002176
002310
000002
000130
000047
000000

2121210~

GX
GX
GX

T$FLAG®
T$FREE =
T $GMAN»
TOHILI-
TSLAST-
T4LOLI-
T$LSYM=
TSLTINO-
TONEST =
TINSO -
TENS] =
TSPCNT»
T$PTAB=
TSPTHY =
TSPTINU-
TS$SAVL =
T$SEGL -
T4SIZE=
T $SUBN=
T$TAGL =
T$TAGN=
TSTEMP»
TS$TEST.
T$TSTM-
T$TSTS»
T$SAY =
T$$AUT =
T$$CLE=
T$$DAT=
TS$OU =
T4 $HAR=
TS =
T$$INI=
T$$MSG=
T$$PC =
T$$PRO=
T$$PTA=
T$SRPT=
T$$SOF =
T$$SRY =
T$$SUB=
T$$SH =
T$S$TES=
71
TINEXT
TINOW
T1SKIP
T1.
Tl.
T1.
T1.
T1.
11,
T1.
Ty,
1188LD
T1i88L1

Y. YU NN VY

Lo

00040
000060R
000000
000377
000001
000000
010000
000003
1777717
000005
000002
000000
010064
000001
000001
177777
177777
000006

000000
1777717
010066
000005
000003
177777
000001
010045
010042
010043
010065
010044
010061
010000
010041
010032
000001
010040
010064
010037
010062
010036
010056
010001
016060
022724
022742
023002
02762
023006
023104
023150
023266
023302
023732
023754
024034
024206
024212

SEG

L
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Symbo,. teble

T18EX
T18EX]
T18EX2
T18MSZ=
T18NXT
T18PATY
T18RNX
T2
T2CMS1
T2CMS5
T20R
T2GND1
T2GNDe2
T2GND3
T2GNE
T2GNUM
T20NX
T2PNT

. ABS.

DM
END

Errors detected:
sss Assembler statistics

Work Ffile
Mork file writes: S95

Size of work file: 28754 uords
Size of core pool: 14080 Words

024516
024510
024506
036413
024274
002336
024334
024524
003156
003553
002304
016252
016254
016314
016350
016232
016344
016160

025072
000000
000000
000060

000
001
002
003
0

reads: 661

T2PNTB
T2PNTD
T2PNTO
T2PNTW
T2WARN
T2uWR0
T2WRR
T3
T40PT7?
UAM =
UCNT

UF .CMR=
UF . CMu=
UF . INA=
UF .RPL»
UF . SCH=
UF . SCL~=

016150
016222
016200
016120
003057
002302
002300

024622 G

002432

000200 G

00c212
000001
000002
040000
100000
004000
002000

(RW,I,GBL ,ABS.OVR)
(RW,I,LCL,REL,CON)
(RW,.I,LCL,ABS,CON)
(RW,I,LCL,REL,CON)

Operating system: RT-11 (Under RTEM-11

Elapsed time: 00:04:23.00
ZUDHAO.ZUDHAO/C'SVC34R.NLB.ZUDHAO.HEH.CZUDHO.HﬂC

( 113 Pages)
( SS Peges)

UF . WBN-
UF . WPH»
UF . WPS-
UF.576+
URNING
*JRUN
uToT1
UTOT1A
utoTR
WAITMS
WCHNG
WCHNGD
XFCE
XFRU
XFRUA
XMSG1
XMSG2

000100
020000
001000
000004
002210
002206
014576
014612
014616
017400
021240
002332
010126
010672
010741
010200
010234

bl

XPKT1
XPKT2
XSA
X$ALMWA=
X$FALS=
X$O0FFS=
X$TRUE =
X1

Y1A

X14

X2

X2R
X22
X23A
X238
xX24
xX25

010301
010606
010635
000000
000040
000400
000020
004202
004117
004731
004271
004117
005332
005465
005777
006013
006200

X26
x27
x28
X29

X3A
x31
x32
X35

x38
x39
x4
X6
X8
X8A

$PATCH OOOOO0OR(-

006331
006530
006652
006727
004340
004117
007066
007210
007321
007401
007526
007732
004426
004571

004117

SEQ 0211

003
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Cross reference table (CREF v05.01)

$PATCH 156-149

ADR
ALOCM
ARG.CT

ASS

ASSEM8
BAS
BASL1
BASL2
BASL3
BASLN
BASNO
BASN1
BASN2
BASN3
BELL
BITO
BITOO
8IT01
BIT02
81103
81704
BIT05
81706
81707
- B8IT08
81709
8171
8IT10
BIT11
8IT12
8IT13
BIT14
8IT1S
817¢

88-8¢
99 304
98-11
98 28
98-430
98-61
98-76¢
98-88
98-105
98-132¢
98 -148¢
98-1590
98-172¢

105-47
109-26¢
111-81
133-25¢
137-132

2-268
97-19
98-31

107-27
128-125
138-31
155-60

84-153
97-816
97-788
97-79¢8
97-80¢
97-83&
97-69¢
97-716
97-72¢8
97-73¢0
88-11
&8-8¢
88-8
88-8
88-8
88-8
88-8
88-8
88-8
88-8
88-8
88-8
88-80
88-8¢
88-8¢
88-8¢
88-84
88-80
88-8¢
88-84

99-52

98-11

98-28¢
98-430
98-61¢
98- 760
98-88

98-105¢
98-132¢&
98-1484
98-159¢
98-172¢

105-47
109-260
111-81
133-25¢
137-132¢

84-201
97-20
98-41

108-52
128-131
140-10

+37-161
98-11¢
98-33
98-48
98-61¢
98-80
98-88¢
98-109

98-132¢

98-155

98-1590
98-172¢

105-47
109-26#
111-81
133-29
148-17
84-202
97-27
98-130
108-62
129-92
143-3
157-21

111-68
111-81

111-68
111-81

155-23
155-24
155-25

95-28

154-24
155-26
95-15
95-27

137-237

96-22

95-31
96-23

-159¢
98-172#
105-470
111-68
111-81
133-29¢
148-17
85-11
97-51
99-267
116-37
130-50
154-15

111-68

101 28

98-172¢

105-47¢
111-68
111-81
133-29¢
148-17¢
86-14
97-70
99-272
116-119
130-62
154-20

111-81

107-25

98-16¢0
968-38
98-57
98-65
98-802
98-96
98-123
98-148
98-139
98-172

98-172¢

105-47¢
111-68
111-81¢
133-34
148-17¢
86-19
97-75
100-18
120-26
133-38
154-28

111-81

107-36

98-16#
98-38
98-57
98-65¢0
98-80¢0
98-96
98-123¢
98-148
98-159
98-172
98-1724
105-47¢
111-68
111-81e¢
133-34
148-17¢
87-12
97-89
100-28
120-95
135-20
154-36

108-43

98-20
98-38
98-57
98-65¢
98-84
98 -960
98-127
98-148
98-159
98-172
99-156
105-113
111-68
111-810
133-340
148-82
89-66
97-97
100-33
125-43
135-96
154 -44

114-30

98-20
9&-38¢
98-57¢
98-650
98 -84
98-964
98-127¢
98-148
98-159
98-172

99-1564
105-113¢

111-68¢0
111-81¢
133-34¢
148-82¢
95-36

97-105
102-153
126-37

137-183
154 -49

119 25

98-20¢
98 -38¢
98-574
98-72

98 -84

98-101
98-132
98-148
98-159
98-172
99-236
109-26

111-680¢
111-81¢
135-13

96 -40
97-137
104-71
126-31
137-242
155-14

128 121

98 -200
98 -38¢
98-574
98-72¢
98-84¢
98-101
98-132
98-148¢
98-159
98-172
99-236¢0
109-26
111-680
111-81¢
135-13

96-74

97-142
105-117
128-54
137-283
155-29

143-2¢2

SEQ 0212

98-24
98-43
58-61
98-76
98-840
98-101¢
98-132

98-148¢
98-159¢

98-172
105-38
109-26
111-68¢
1,3-25
135-13¢

96 -99
97-155
106-5
128-70
137-304
155-34

98-240
98-42
98-€1
98-76
98-840
98-101¢
98-132
98-148¢
98-159¢
98-172
105-389
109-26
111-68¢
133-25
135-13¢

96-108
98-9
106-13
128-84
138-2
155 57




K1

CZUDHAO UWDAS0A/KDASO-Q BASIC SU MACRO v05.01b Sunday 07-0Oct-24 10:38 Page S ¢
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8IT3
BIT4
BITS
BIT6
8117
8178
8179
8LDCO
8L0C1
8L.0CMD
B0t
BRLEV
CsAU

- C$AUTO
C$8BRK
C$BSEG
csB8suB
C$CEFG
CsCLCX
CS$CLEA
CsCLOS
CsCLPL
CsCVvEC
C$DCLN
CsDODV
C$DRPY
CsOuU
C$EDIT
CS$ERDF

CSERHR
C$ERRO
CSERSF
CS$ERSO
C$ESCA
CSESEG
C$ESUB
CSETST
CS$EXIT
CsGETB
CSGETW
C $GMAN
C4GPHR
CSsGPLO
C$GPRI
CS$INIT
CsINLP
C$MANI
CeMEM
C$MSG

CSOPEN
CSPNTB
CSPNTF
CePNTS
CSPNTY

88-8¢
88-8¢
88-8¢
88-8¢6
88 8¢

122-26
122-308
102-116
88-8¢
-101¢6
84-153¢
84-153¢0
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
84-153¢
84-153¢
84-153¢0
84-153%

-3

19333334

94-24
94 21
95-24
94-19
95-31
95-22
95-21
122-28¢@
122-32
102-134

148-16+
142-14
139-12
102-47

144-6

137-127
140-16

144-16
129-33
99-11

102-59
141-12
84-201
102-26
130-40

119-41
99-9

144-19
151-128
137-353

105-66
137-93

138-42

105-36
137-146
98-12
98-93

99-80
99-78
99-84
99-82

95-26
95-25

95-23
111-56

120-66
148-74»

125-27
145-8
137-129

144-12
137-105

119-26

102-44
130-51

128-128

145-17
152-23
140-14

137-1684

98-17
98-97

96 -24
96 25

121-18
148-75

129-17
146-7

148-80
138-11

102-94

134-22

128-134

146-34
153-17
143-26

98-21
98 102

122-170

130 30
147-8

148-85
138-21

102-112
144-15

137-103

147-12

98 -25
98-106

134-14
148-7

138-30

112-25
146-29

138-9

148-86

98-29
98-111

148-36
149-9

138-39

120-91
148-67

138-19

149-15

98-34
98-115

150-7

121-35
148-77

138-28

150-18

98-39
98-120

151-7

125-35
151 94

138-37

151-32

98-53
98 124

125 44

98-58
98 128

128-76

98-73
98 133

128-96

98-77
98 186

SEQG 0213

128-122 129-36

98-81

98-85
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Cross reference table (CREF v05.01)

C$QIO

C$ROBU
CSREFG
CSRESE
CS$REVI
CSRFLA
CSRPT

CS$SEFG
C$SPRI
C$SVEC
CS$TPRI
C.DRO

84 1532
84-153¢
84-153¢
84-153¢0
84 -153¢
84 153¢
84-153¢
84-153¢
84-153¢
84-1534
84-153¢
94-370
94 -38¢
94 -394
94 -40¢
94 -35¢

120-83+

94-36¢
94 -34¢
94 -334
94-430
94 -45¢0
94-41#
94-42¢
94 - 300
94-31¢&
94 -32¢
99-254
99-255
99-256
99-257
99-258
99-259
99-260
99-261
99-262
91-94¢
91-89¢
91-90¢
91-910
91-93¢
91-92¢

128-35
124 -23¢
102-118
120-23
128-67
96-98¢
128-81
126-32¢

137-46

84-153¢

84-201
108-40
135-107

137-351
120-20

107-19

101-24+
120-84»
98-156

120-19
102-92
101-32
102-42
102-39
98-173
101-25
120-16
111-9¢
111-240
111-560
111-68¢
111-816
111-93¢0

111-105¢
111-117¢
111-1304

128-43
124-25
102-136
128-304
129-16¢
98-56+
129-51
137-254

137-52 137-58
148-20 148-48
129-30 132-14
112-16 137-77
102-13 102-16
121-28+ 123-19s
99-54+ 102-12
151-13
123-14s 123-15
102-63 137-84
102-145 125-15
125-30 130-33
129-28 137-190
101-26 102-15
137-198 137-202
111-57
131-10¢
124-17¢
147-10 149-11
98-57 129-44s

130-216 145-11

99-181¢
99-182¢
49-186

99-1944
99-2024
99-2189

99-297
99-184
99-188¢
99-298
99-299
99-301

111-39

137-65

148-61
137-140

137-267

102-18
125-18
122-18

137-99
125-33
134-17
146-9

119-17
148-10

151-17

129-55+
145 15

148-70
144-8

102-70+
125-38s
123-13

137-220
130-25
148-40
148-9

128-121s

148-78

129-56
146-12

148-19

102-79
137-256

137-2%6
120-36

146-18
137-7Se
148-83

130-22+
148-27

151-14

102-99

137-256
134-10

102-130s 102-131 102-137+ 102-140+ 108-51e

143-23
1364-20

137-110¢ 143-19

151-10

130-28

145-10s

SEQ 0214

152-19

148-32 148-43

143-20

145-14s 146-11+ 148-26¢

109-19»
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CON.N1 99-219¢ 99-221

CON.0O 99-2100 99-300

CON.QU 99-1690 99-173 99-296

CON.@X 99-171 99-174¢

CON.R  99-229¢ 99-302

CON.R1 99-231 99-236¢4

CON.S 99-244¢ 99-303

CON.S1 99-2450 99-247

CR 88-9 98-175 99-71 99-219 105-62 11i-32 111-40 111-70 111-83 135-15
CRLF 97-360¢ 99-73

CT.AVL 94-18¢ 101-28 137-75 137-110 143-22

CT.BRL 94 164 148-13

CT.CMD 94-260 102-18 120-83 121-28 123-19

CT.MSG 94-24¢ 102-16 102-70 102-130 108-51 109-19 125-18 125-38 126-33
CT.REQ 94-21¢ 102-79 102-99 102-131 102-137 102-140 120-83

CT.RN 94-27¢ 102-13 102-70 120-84

CT.UNT 94-144

CT.VEC 94-15¢ 120-17 137-203 148-12 148-79 148-84 151-11

CT.VER 94-19¢

CTABER 137-200 138-8¢

CTABS 96-15¢ 137-74 137-96 137-168+ 137-169+ 137-186 143-17 152-10 153-9
CTRLRS 96-160 137-170s 137-260s+ 153-10

D.BE 95-24¢

D.CYL 95-22¢

D.0C 95-28¢ 95-30

D.DCA  35-29¢

D.0CY 95-17¢

D.ORV  95-34¢

D.ECC 95-18¢ 95-30

0.1k 95 166 95-31

D.RET 95-21¢ 95-30

D.RO 95-19¢

D.SEQ 95-23¢

D.SIZE 95-784 137-158 137-296

D.TR 95-25¢

D.UNIT 95-35¢ 105-47 107-23 109-24 109-26 112-31 119-23 137-81¢ 137-1l11e
D.wWC 95-26&4 95-30

D.WCA 95-27¢

D.uWO 95-20¢

D.ZERQ 95-31¢

DDEF 95-300

DEBUG 2-27¢ 87-17 99-304 102-32 120-71 125-22 143-13 152-6 153-5 155-19 155-50
DFPTBL 86-12¢

DIAG 90-160 122-27

DIAGMC 84-153 84-153

DIvi0 116-20¢

OIVIDE 114-40 114-53 115-17¢ 133-20 133-22 133-24

DMFRST 95-87¢

OMMAIN 95-86¢ 120-34 120-36 120-60

DMOVRL 9S-85¢

DMPROG 96-180 98-179 98-180 100-24s« 109-31  109-32 111-12 111-13 120-33  120-35 120-64
DMPTR  96-105¢ 120-50s¢ 120-54

DMRQO 102-151 104-29¢6

DMRQ2 102-154 105-320

OMR@20 105 37 105-404

OMRG22 105-42 105-52¢

155-68

120-67

120-69

SEQ 0215

120-70
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SEQ@ 0216

Cross ~eference table (CREF v05.01)

DMRQ23
OMRQ2E
DMRQ2M
DMR@2N
DMRG2Q
OMRQ2R
DMRQ2V
DMRQ2W
DMR@2X
DMRQ7?
DMRQA
DMRQB
DMRGD
DMRQGE
DMTRLN
DSPSIZ
DT.AVL
OT.UNT
DTABS
OU.OFL
- DU.FTL
DU. INF
DU.QUE
DU.SPC
OU. TER
ouP
E$END
E$LOAD
EF .BBR
EF .88V
EF .CON
EF.LOG
EF .NEW
EF .PWR
EF .RES
EF .SEX
EF.STA
ERR.S5Z
ERR.TB
ERR.TN
ERROOL
ERROO2
ERROO3
£RR004
ERROO6
ERROO8
ERRO14
ERRO21
ERROZ22
ERRO23
ERRO24
ERRO2S
ERRO26
ERROZ7
ERRO28
ERRO29

105-72
105-79
105-34
105-98
105-53
105-86
105-70
105-101
105-35
102-159
1C2-152
102-163
102-165
102-166
95-840

102-110

95-15¢
95-13¢
96-14¢
93-101¢
93-1040
93-102&
93-1004
93-105¢
93-103¢
90-17&
84-153¢6
84-153¢
91-800
91-81¢
88-8¢0
91-82¢
88-8¢
88-8¢
88-84
91-83¢
88-8¢
99-230
99-233
98-165¢
98-104
98-15¢
98-19¢
98-23¢0
98-27¢
98-32¢
98-37¢
98-42¢
98-55¢
98-604
98-75¢
98-79¢
98-83¢
98-87¢
98-91¢
98-950

105-840
105-88
105-36¢

105-100¢

105-66¢&
105-95¢
105-780
105-105
105-39

106-104
107-18¢
102-164
109-19¢
110-14¢

105-91

105-114

105-107¢
105-80

108-264

105-93

105-111¢

102-183%
107-25 137-81 137-111

137-154+ 137-155+ 137-266

102-106
122-22
84-201

137-58

137-65
137-S2

137-46

99-2644
99-2546 99-264
119-40

138-9

138-19

138-28

99-9

137-103

138-37

128-122 128-128 128-134
130-51

130-40

128-96

128-76

129-93

146-29

134-22

148-67

148-77

105-108 105-113# 118-49

137-296¢ 137-297»
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ERRO30
ERRO31
ERRO32
ERRO33
ERRO3S
ERRO36
ERRO38
ERRO39
ERR21A
ERR21LE
ERR23A
ERR238
ERRBLK
ERRC
ERRD

~ ERRLIM
ERRMEL
ERRMSG
ERRMSX
- ERRNBR
ERRTYP
ERRVEC
EVL
F$AU
F$AUTO
F$8GN

FS$CLEA
F$0U
F $END

F $HARD
F $HW
F$INIY
F s P
F $M00
F $MSG

F$PROT
F $PWR
F$RPT
F $SEG
F$SOFT
F$SRY

98-1000
98-1040
98-108¢
98-113¢
98 1174
98-122¢
98-126¢
98-131¢
98-47
98-49
98-634
98-64
96-80
99-151
99-160
97-42¢
97-40¢
96-8¢

108-49

96 -84
96-8¢
88-12
88-8¢
84-153¢6
84-153¢
84-153¢
98-87

126-42
144-6
149-9
154-11

84-153¢
84-153¢0
84-153
84-153
98-81

126-13
142-14
146-7

149-15
152-23

84-153¢0
84-153¢
84-153¢
84-153¢
84-153¢
84-153#
98-39
98-89
98-120
84-153¢
84-153¢
84-153¢
84-1534
84-153¢
84-1530

102-26
102-44
102-112
102-94
112-25
125-35
129-36
151-94
98 -50#
98-52¢
98-70
98-680

99-158

99-296¢

99-156
108-57

119-31
129-30

142-9
139-10
98-10
98-91
126-50
144-19
149-9
155-12
140-8
141-8
84-153
84-153
98-85
126-35
143-10
146-34
150-7
152-23
154-11
86-12
137-44
135-93

98-10
98-42
98-91
98-122
136-9

135-10

155-12
126-11

125-44

120-91

144-15

99-2804

99-236
108-83¢

129-33

142-14
139-12
98-15
98-95
135-10
145-8
149-15
157-13
140-16
141-12
84-153

84-153¢2

98-89
126-44
143-10
146-34
150-7
153-3
154-41

86-23
138-42
135-93

98-12
98-53
98-93
98-124
136-15

135-107

155-55
126-13

121-35

132-14

98-19

98-100
136-9
145-8
150-7
157-14

84-153

98-12

98-93
126-54
143-10
147-8
150-18
153-3

137-353

98-15
98-55
98-95
98-126

126-32

144 -8

98-23

98-104
137-44
145-17
150-7
157-14

84-153

98-17

98-97
135-93
143-26
147-8
150-18
153-3

140-14

98-17
98-58
98-97
98-128

126-35

144-12

98-27

98-108
137-353
146-7
150-18
157-24

84-153

98-21

98-102
135-107
144-6
147-12
151-7
153-17

141-10

98-19
98-60
98-100
98-131

126-42

98-32

98-113
139-10
146-7
151-7
157-25

84-153

98-25

98-106
137-353
144-6
147-12
151-7
153-17

141-10

98-21
98-73
98-102
98-133

126-44

98-37

98-117
40-8
46-34
S1-7

P put gt

142-12

98-23
98-75
98-104
98-165

126-50

98-42

98-122
140-14
147-8
151-32

84-153

98-34

98-115
139-12
144-19
148-7
151-32
155-55

142-12

98-25
98-77
98-106
98-186

126-54

98-55

98-126
141-8
147-8
151-128

84-153

98-39

98-120
140-14
145-8
148-86
151-128
157-13

143-26

98-27
98-79
98-108

98 -60
98-131
142-9
147-12
152-3

84-153

98-53

98-124
140-16
145-8
148-86
151-128
157-14

98-29
98-81
98-111

98-75

98-165
143-10
148-7
152-23

84-153
98-58
98 128
141-10
145-17
149-9
152-3
157-24

98-32
98-83
98-113

SEQ 0217

98-79 98-83
126-11 126-32
143-26 144-6
148-7 148-86
153-3 153-17
84-153 B84-153
98-73 98-77
98-133 98-186
141-12 142-12
145-17 146-7
149-9 149-15
152-3 152-3
157-25

98-34 98-37
98-85 98-87
98-11S 98-117
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F$SUB

F$SuW
FS$TEST
FFREE

FMEM

FMEMS
FMERR
FRMTT
FSIZE

- GS$CNT0
GS$DELM
G$D1ISP
GSEXCP
- G$HILI
GSLOLI
G$NO

GS$OFFS
- G$OFSI
G$PRMA
GS$PRMD
GSPRML
GS$RADA
G$RADB
G$RADD
GS$RADL
. GSRADO
GS$XFER
GS$YES

GETCON
GETCNT
GETCNX
GETCXX
GTDRVT
H.BRL

H.DRV

H.UBA

H.VEC

HC.8F1
HC.BF2
HC.BSZ
HC.CCT
rC .CEV
HC.CMD
HC . CPK

HC.ESZ
HC . INT
AC.ISZ
HC.MCY
HC . MEV
HC . MPK
HC ,MSG
HC ,PSZ

84-153#
150-18
84-1530
84-153¢
96 104
137 154
96-12¢
96-130

&

-11¢8
152-18+
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
4-153¢&
-153¢
-153¢
-153¢
-153¢
-153¢
-1534¢
-153¢
-153¢
-153¢
-153¢
-153#
-153¢
113-17
99-181
113-164
113-30
105-43
137-194
137-107
137-191
137-197
90-684
90-69¢
90-524
90-604
90-65¢
90-59&
90-6640
124-19«
90-50¢
90-540
90-48¢
90-57¢
Q0 -62¢
90-63¢&
30-560
90-51¢

1333333~

133333333333

144-6
151-7
87-11
143-10
98-61
137-168
100-21
100-22
99-32
99-70
99-31s

105-66
105-66
105-66
154-27
105-66
155-32
105-66

154-32
155-32
154-27

154-27
113-19
99-218
113-28
113-32¢
109-22
137-243
137-271
154-14¢
137-204
90-69
90-71
90-69
123-17s
122-20
90-60
90-68
124 -20¢
90-63
90-56
90-56
123-16+
90-63
90-66
90-57
J0-68

144-19
151-32
87-21
151-128
99-30
137-344

137-344+»
137-345+

128-52
100-22+

154-27
154-27
154-30
154-32

154-35
154-30

154-30
113-29¢
99-229

112-14¢
154-17¢
137-281
154-27
137-246
102-117
98-157
90-71

90-62
98-143

128-46

90-65

98-145

90-59
122-21

145-8

152-3
99-34+
150-8

104-31

154-30
154-30

154-35

154-32
99-244

119-21
154-32
154-19¢
154-27
154 -16¢
151-21
102-104
102-120

99-59+
99-58

99-56
99-57s
122-29

145-17

152 23
100-21s
150-13#

104-44

154-32
154 -32

154-35
113-140

137-108
154-32
154-35
154-27
154-30

102-108+
120-39

120-67+

99-58
129-22

146-7

153-3
104-30
150-15+

128-50

154-35
154-35

155-32
114-16

154 -32
154-35

154-30

102-109
120-44

120-68»

102-82

146-34

153-17
104 -42
151 -8

137-147+ 137-345

155-32
155-32

154-35
154-30

102-135
124-20

120-69+

102-87

147-8 147-12
104-46 120-43
151-31s 152-13
150-8
124-22 151-55
120-70+ 121-19+
102-92 120-81

148-7
128-58

152-18s

150-13s

151-60

121-20+

121-26

148-86

126-88

150-15s

151-77

121-21=

149-9

129-21

151-8

121-22+

SEQ 0218

149-15

150-7

137-146+ 137-147

151-31s

122 33»

152-13

123 15»
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HC .RSZ
HC.SIZ
HCOMM
He.CYL
HOE
I$AU
I$AUTO
IS$CLN
I$0V
I$HRD
I$INIT
1$MOD
I$MSG

I$PROT
I$PTAB
I¢PWR
IS$RPT
I$S€EG
I$SETU
I$SFT
TI$SRV
I$5UB

IsTSY

IBE
ICONT
IDV
IER
IFLAGS
INIT1
INIT2
INIT3
INITA
INIT6
INITBL
- INITXX
INTRCYV
INTSRYV
INTSTO
INTST1
IPADRS
IREST
ISR
ISTRY
ISTRTH
IXE
JEIP
KW .BRL
KW.CSR
KW.EL

90 -49¢8
90-714
99-51¢
154 -24¢0
88 -8¢&

84 1530
84-1530
84-1530
84-153¢

154-11¢6

84-1534
84-153¢8
84-153¢
98 -39¢

98 -89¢

98-1200
84-1530
84-153¢
84-1536
84-153¢
84-153¢
84-153¢
155-12¢

84-153¢
84-1534

146-34
149-94
152-3

84 -153¢
151-128¢

88-84
96-22¢
88-8¢
88-8¢
96 -20¢
137-50

137-1544
137-168¢
137-181¢
137-3440

96 -89¢
137-118
96-316
126-42¢
97-52¢
97-53¢&
96 -35¢
96-230
88-8¢
96-244
96-25¢0
88-84

84-1534

96 -664
96 -650
96 -694

90-59
99-51
120-25

142-9¢0
139-10¢
140-84
141-8¢
154-410
137-44¢

98-10¢
98-424
98-91¢

98-122¢

136-9¢
157-14

135-10¢
143-10
157-13

155-55¢
126-11¢
143-10
146-340
149-15
153-3
143-10
152-3

137-62
108-41

137-49+
137-56

129-45
137-351¢
126-43«
148-19
148-17
148-82
132-16
137-55

137-49
137-61

135-93
137-136+
102-37
102-39

90-62
151-19

142-14¢
139-12¢
140-14

141-12¢

137-353
98-120
98-530
98-930
98-1240

157-140

135-107¢

144-6

157-13¢

126-130

144-6

146-340

149-15¢

143-10¢
152-3¢

137-55+

137-125¢

148-24+

137-171

141-10

102-51
102-42

140-16¢%

138-426

98-15¢0
98-55¢0
98-954

98-1269

157-24
145-8
157-14
126-32¢
144-60
147-8
149-15¢

143-26
152-23

137-61+

148-34

137-227

142-12

125-28
102-53

98-17¢
98-58¢
98-970

98-128¢

157-244
146-7
157-25
126-35¢
144-19
147-8¢
150-7

144-6
152-234

137-62+

148-47+

137-228

126-53»
102-56

98-194
98 -60¢0
98-100¢
98-131¢

147-8
157-25¢

126-42¢
144-19¢
147-12
150-7¢

145-8
152-23¢

148-63

130-31
125-30

98-210
98-73¢

98-102¢
98-133¢

148-7

126-444
144-19¢
147-12¢
150-18

146-7
153-3

132-22
125-33

98-23¢0
98-75¢
98-.044¢
98-165¢

149-9

126-500
145-8

147-12¢
150-18¢

147-8
153-3¢

132-24»
126-51+

98-25¢
98-778

98-1069 98-108¢

98-186¢

150-7

126-54¢
145-8¢

148-7
150-184

148-7
153-17

133-14

126-S2+

98-274
98-79¢

151-7

145-17

148-7¢
151-7

149-9
153-17¢

134-15
127 29

98 -c9¢
98-814

98-111¢

152-3

145-17#2
148-86
151-7¢8

150-7
153-17#

SEQ 0219

98-320 98-346 98-37¢
98-636 98-85¢ 98-87¢
98-113¢ 98-115¢ 98-117¢

153-3

146-70
149-9
151-32¢

151-128¢6

145-17¢
148-860
151-32

151-7

146-7
148 -86¢
151-324

151-128

137-131+ 137-135s 137-141+ 148-38

127-30

127-31 130-33 130-36
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SEQ 0220

133-17 133-18 134-17 134-20 137-125+ 137-126+ 148-40  148-43

KW.HZ
KW.ouT
. KW.VEC
KWill
L$ACP
L$APT
L$AV
L$AUT
L$AUTO
LsCccP
L$CLEA
L$CO

L $DEPO
L$DESC
L $ODESP
L $DEVP
L$DISP
L$OLY
L$0DTP
L$DTYP
L$0V
L$OUT
L$OVTY
L $EF
L$ENVI
LSERRT
LSETP
LSEXP1
L $EXP4
LS$EXPS
L $HARD
LSHIME
L ¢$HPCP
L$HPTP
LéHu
L$ICP
LSINIT
L $LADP
LSLASTY
L$LOAD
L$LUN
L$MREV
L $NAME
L$PRIO
L$PROT
L$PRT
L $REPP
L$REV
L$RPT
L$SOFT
L$5SPC
L$SPCP
L$SPTP
LISTA
L$SW

96 - 684
88-13
96-674
126 -50¢
84-2014
84-2014
142-94
84-2014
84-201
84-2014
84-201
84-201¢
84-2010
84-201
84-2014
84-2010
84-201
84-201¢
84-201¢
84-2010
141-8¢
84-201¢
84-201
84-2014
84-2014
84-201
84-201¢
84 -2014
84-2014
84-2014
84-201

84-201
84-2016
84-201¢
84 -2014
84-2010
84-201

127-16
126-53

133-19
132-24

137-137+« 137-140

137-140

139-10¢
140-84

97-19¢

85-10¢

97-13¢

96 -84

154-11

104-55

86-12
137-444
156-17¢
101-25#

136-9¢

135-10¢
155-12

87-11

154-11¢

86-124

157-25
102-15#

155-12¢

87-11¢

137-138+
137-141

112-31s

119-17»

143-19«
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LSTEST
LSTIML
LSUNIT
L 10000
L 10001
L 10002
L10003
L 10004
L 10005
L 10006
L 10007
L 10010
L10011
L10012
L10013
L10014
L10015
L10016
L10017
L 10020
L10021
L10022
L10023
L10024
L 10025
L10026
L10027
L10030
L10031
L10032
L10033
L10034
L1003S
L10036
L100%7
L1004}
L10042
L10043
L 10044
L. 10045
L 10046
L10047
L 10050
L10051
L 10052
L10053
L10054
L1005S
L 10656
L10057
L 10060
L1006}
L 10062
L 10063
L 10065
L OOM

84 2010
84 2010

84-2010 137-1.3 137-156 137 299

86-12

87 11

98 -12¢
98-170
98-21#0
98-250
98-29¢0
98- 340

98-89¢
98 -93¢
98-970
-102¢
-1060
-111¢6
-115¢
-120¢0
-1240
-128¢0
-133¢4

86-230
a87-210

2828828388

126-13¢0
126-350
126-440
126-540
135-93
137-353
139-12¢
140-14
141-10
142-12
143-26
144-19¢
145-17¢
146-34¢
147-220
148-860
149-15¢
150-18¢
151-32¢
15¢-23¢
153-17¢
154-11
155-12
157-140
157-14
101 23e

-186¢

135-107¢
138-420

140-166
141-120
142-140
151-128¢0

154 -410
155 550

157-240
101 %4

B¢

SEQ Nz21
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Cross reference tsble (CREF v05.01)

.SCH

101-27
88-10
120-52
120-61
101 29
120 82
120-24
120-28
121-25
121-27
88-8¢
90-15¢
88-8¢
99-94
98-11
98-76
98-148
99-93¢

99-102¢

99-99¢
120-41

120-39¢
120-460
91-55¢
91-73¢
91-57¢
91-56¢
91-670
91-710
91-69¢
91-74¢
91-700
91-58¢0
91-59¢
91-608
91-65¢
91-61¢
91-660
91-62¢
91-72¢
91-68¢
91-63¢
91-640
104 -35¢
97-660
137.27%
90-140
154-32

154 35

98-159¢

98-110
154-27
154-30

97-410

98-182

99-153

101-30

121-17e¢
120-650
120-15¢0
120-91¢
120-53

120-640
12" -36¢0
121-35¢0

99.97
98-16
98-80
98-155
99-156
135-13
109-26
120-430
120-59
120-48

104 -38
109-26
138-18¢

154 -46¢
154 -48¢
98-162
98-119
154 -430
154 -45¢8

98 1844
99-158¢

101 320
151-67

120-80

100
20
84
159
99-236

148-17

282838

98 155¢

151 85

12¢-92¢

151-109

99 1040 133-25

98-24
98-88

98-172

105-38
148-82

98-28
98-92

99-96¢ 111-68

105-47

-

{

 (

133-29 133-34
98-33 98-38
98 -96 98-101

111-81

105-113 137-132

)

98-43

9

-1 35

98-48
98-109

98-51
98-118

98-57
98-12%

98-61
98-127

SEQ O

ne

N
Ny
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n
N

NCONS
NOCLOC
NODOCU
NXMAD
NXMI
0$APTS
0sAU
O$BGNR
0$BGNS

33

=z
6285

2432087

3RS SLLRVRTIIIRRRIRRRLR
23

99-152¢
97-670

92-7¢

93-620
93-61e
93-35¢
93-700

99-155
137-132

126-12¢
129-30
84 -201
84 -201
84-192¢
84-192¢
84-201
84-1920
84-1920
84-192
84-1920

102-78
120-65

122-25
120-51

102-81

102-78

99-157
99-109
93-12¢6

93-600

93-7¢

—_—

129-29+
132-14

84-201
84-201
84-201
84-201
84-1924
84-201

102-81

151-84
122-23

102-133

102-115

99-162¢
99-149¢

120-68+

102-92

129-34
144 8

132-12e

144-7¢« 144-13

84-1920 84-192¢ B84-1920 84-192¢ 84-201

156-17

151-46

99-161
121-20s+

123-15e

151-108

109-36
124 -20¢

111-14 111-95

111-107 111-119
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P.DFLG 93-71¢
P.DMDT 92-59¢
P.DPRG 93-72@
P.DTMO 93-738
P.ELGF 92-28¢
P.FBBK 93 136
P.FLGS 93-10¢
P.GRPS 93-340
P._HSTI 92-278 93-28¢ 93-47¢
P.HTMO 92-440
P.LBN 92-140
P.MEDI 93-300 93.49¢8
P.MLUN 93-260 93-45¢
P.M0D 92-100
P.OPCD 92-99 93-9¢ 102-82 122-33¢
P.OTRF 92-200 93-19¢
P.OVRL 92-60&6 120-69¢ 120-70¢
P .RBN 92-360
P.RBNS 93-37¢
P.RCTC 93-380
P.RCTS 93-360
P.RGID 92-52¢ 121-22s
P.RGOF 92-53¢ 121-21¢
P.SHST 93-32¢ 93-S1¢
P.SHUN 92-29¢0 93-31¢6 93-500
P.STS 93.11¢ 102-87 120-81 121-26
P.TIME 92-460
P.TRKS 93-33¢
P.UADR 92-138 120-67¢ 121-19¢ 124-19¢
P.UNFL 92-26¢6 93.27¢ 93.4640
P.UNIT 92-8¢ 93.84
P.UNSZ 93-52¢
P.UNTI 93-29¢ 93-480
P.USEF 92-450
P_.VRSN 92-42¢ 93-59¢
P.VSER 93-53¢
P8 99-80¢ 99-96
Pt 96 -80 99-786 99-93
PHT 88-8¢
PNTERR 108-56 119-140
PNTNUM 99-195 99-203 99-211 114-15¢
PNTNUIS 111-31 114-17¢
PNTPKL 98-1480 98-152
PNTOXKT 98-114 98-1410
PRI 88-8¢
PRICO 83-8¢6 137-351 148-19 148-20 148-70
PRIC1 88-8¢
PRIOZ2 88-8¢
PRIO3 88-8¢
PRIO4 88-8¢
PRIOS 88-8¢
PRIOG 88-8¢
PRIO? 84-201 88-8¢ 120-20 129-30 132-14 137-140 144-8 148-48 151-14
PRINTC 98-175 99-68¢0 99-172 99-182 99-219 99 245 105-54 105-59 105-62 111-32 111-40 111-70 111-83 114-59
114-67 117-8 117-22 117-42 133-28 133-33 133-36 135-15
P 9G9-840 99-102
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PTYPE
PX
READDT
RESET
RESPCT
RESPOM
RG.FLG
RG.OMWN
ANTIM
RNTIM1
ANTIMZ
RNTIME
RANTIMX
RPTMSG
RPTXX
R3P.Cx
RSP.S1
RSP.S2
RSP.S3
RSPORP
RSPOSP
RSPERR

SSLSYM

S.MAN

SA.BST
SA.CM1
SA.CMD
SA.CME
SA.CNT
SA.CTP
SA.DI

SA.ERC
SA_ERR
SA.GO

SA, INE
SA,INY
SA LFC

96 -800
98-184
100-24
100-17
102 -12¢
102 104
90-80
90-7¢
97-37¢
97-386
97-398
98-174
133-15
135-13
135-91¢
129-70
96 -89
96 91
96-93
102-27
102-124
102-83
102-17
102-80
102-52
102-38
102-14
102-19
102-132
102-138
102-100
102-104¢
102-111
102-93
102-54
102-25
102-40
101-166
84-153¢6
98-81¢
105-66
144-19¢
155-32
89-8649
89-310
89-26¢0
89-S60
89-93%¢
89-59¢
89-39¢0
89-170
89-70
89-84¢6
89-760
89 240
89-850

98-184+«

99-820
*N-270
132-120
102-65
102-66
123-16
123-16
133-25
133-29
133-34
109-.27
133-36¢0
135-95¢

129-79
129-684
129-75¢
129-84¢
102-45
102-151¢
102-88
102-78¢&
102-82¢
102-55
102-41
102-51¢@
102-100¢
102-140¢
102-141¢
102-130¢

102-115¢
102-99¢
102-58¢
102-310
102-44¢0
150-10
86-23¢
98-85¢0
105-66
145-17¢6
155-58¢0

149-10

128-116
129-68

98 -56
128-103

148-23

99-75
99-99

137-145
150-12
123-17

111-69

129-90¢

102-70#
102-183
102-94¢

102-57
102-43
102-72

152-15
87-21¢
98-89¢0

105-66

146-340

130-22

99-93¢
111-71

140-11
152-17

111-82

102-95

102-630
102-464
102-147

153-11
98-120
98-93¢

105-660

147-12¢0

99-96+
111-84

143-28
153-13

133-14¢

102-113

98-1/4
98-97¢
126-130
148-86¢

99-99+

152-12

135-14

102-125

98-21¢
98-102¢

99-102¢ 111-71e¢

98 -25¢
98-1060

98-29¢
98-111¢

111-84e

98 -344

126-35¢ 126-440 126-540 135-107¢
149-15¢ 150-18¢ 151-32¢

151-128¢

98-39¢ 98-53¢
98-115# 98-120¢
138-42¢ 139-120 140-164 141-120 142 142
152-230 153-170 154-41& 155-55¢

98-1240

98 -580
98-128¢

SEQ 0225

98-730

98-77¢

98-133# 98-186¢




SA . MCV
MP

SA MS1
SA_MSE
SA.MSG
SA.NV
SA . NVE
SA.PRG
SA.Q8
SA.S1
SA.S2
SR.S3
SA.54
SA . SH
SA.STE
SA.STP
SA.TST
SA.VCE
SA.VEC

ST.DIA

ST.HST
ST.MWE
ST.MSK
ST.OFL

ST.SUC
ST.WPR
STIME

SvCGBL

89-92¢
89-400
89-30¢
89-55¢
89 256
89-370
89-77¢
89-48¢
89-382
89-11¢
89-10¢
89-9¢
89-8¢
89-41¢
89-58¢
89-28¢
89-67¢
89-75¢
89-23¢
89-27¢
137-206
127-18¢
127-19
127-29¢
102-146
87-116
155-26¢
155-25¢
105-33
108-48
96 -90¢0
96-92¢
96 -944
102-142
105-33
96-97¢
93-83¢
93-94¢0
93-85¢
93-82¢
93-88¢
93-91¢
93-89¢
93 93¢
93-92¢
93-90¢
93-86¢0
93-79¢
93-84¢
93-800
93-81¢
93-87¢0
96-700

84-201

table (CREF Vv05.01)

128-111

129-69

149-10

129-69

129-44 129-68

129-78 145-14

129-86

129-56

129-69

179-19 145-13
129-23

146-14 146-15

138-36%

127-23

127-21¢

127-32

125-16 127-140

105-33  108-48

155-23¢ 155-32

155-24¢

129-20+ 129-75

129-21¢ 129-22»

129-23

120-78 121-23
108-48 155-18¢
128-83¢ 128-109
102-87 120-81
102-53 102-%6

84-1530¢ 84-1620¢ 84-201

84-201 84-201
84-201 84-201

84-201

145-10

146-14

130-26

129-84

123-13¢
155-32

146-11

146-15

134-11

155-32

148-26

148-23

135-18

155-32

128-125¢ 128-131+ 148-72

121-26

135-16
84-201
84-201
84 -201

137-115
84-201
84-201
84-201

137-142
84-201
84-201
84-201

G
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149-10

137-117 137-144 148-33

84-201
84-201
84-201

84-201
84-201
84-201

84-201
84-201
84-201

84-201
84-201
84 201

84-201
84 201
84 -201

84-201
84-201
84-201

S€Q 0226
84-201 84-201
84-201 84-201
84-201 84 201




Cross reference table (CREF v05.01)

SVCINS

84-201
84-201
84-201
84-201
84 -201
84 201
87-11
98-30
98-27
98-60
98-91
98-108
98-131
126-50
139-10
155-12

64-153¢

84-201
84-201
84-201
84-201
84-20,
84-201
85-10
97-19
98-34
98-85
98-115
99-9
99-.78
99-80
99-82
102-26
102-44
102-112
105-66
108-40
120-20
120-91
125-27
125-44
128-76
128-122
128-128
129-30
129-36
129-93
120-51
132-14
135-93
137-S2
137-67
137-103
137-130
137-146
137-353%

84-201 84-201
84-201 84-201
84-201 84-201
84-201 84-201
84-201 84-201
84-201 84-201
87-11 87-11
98-10 98-10
98-32 98-32
98-60 98-75
98-91 98-91
98-113 98-113
98-131 98-165
126-50 126-50
140-8 140-8
155-12 156-17
84-159¢ 84-201
84-201 84-201
84-201 84-201
84-201 84-201
84-201 84-201
84-201 84-201
84-201 84-201
85-10 85-10
97-19 97-19
98-34 98-39
98-85 98-89
98-115 98-120
99-9 99-9
99-78 99-78
99-80 99-80
99-82 99-84
102-26 102-26
102-44 102-47
102-112 102-112
105-66 105-66
108-40 112-25
120-20 120-20
120-91 120-91
125-27 125-35
125-44 125-44
128-76 128-76
128-122 128-122
128-128 128-134
129-30 129-30
129-36 129-36
129-93 130-30
130-51 13¢-51
132-14 132-14
135-93 135-93
137-52 137-54
137-67 137-93
137-103 137-105
137-130 137-140
137-146 137-146
137-353 137-353

84 -201
84-201
84-201
84-201
84-201
84-201
87-11

98-15
98-32
98-73

98-95
98-113
98-165
135-10
140-8
156-17

84-201
84-201

125-44
128-76
128-122
128-134
129-30
129-36
130-30
130-51
132-14
135-93
137-54
137-93
137-105
137-140
137-146
137-353

84-201
84-201
84-201
84 -201
84-201
85-10
87-11
98-15
98-37
98-75
98-95
98-117
98-165
135-10
141-8
156-17
84-201
84-201
84-201
84-201
-201

84 201
84-201
84-201
84-201
84-201
85-10
96-8

98-15
98-37

98-79
98-95
98-117
126-11

135-10
141-8

156-17¢
84-201
84-201
84-201
84-201
84-201
84-201
84-201
85-10
98-12
98-53
98-93
98-124
99-9

99-78
99-82
99-84

102-26
102-59
102-112
105-66
112-25
120-20
120-91

125-35
126-13
128-76
128-122
128-134
129-30

129-36
130-40
130-51

134-14

135-107
137-58

137-93

137-127
137-140
137-184
138-9

H ¢
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84-201
84-201
84-201
84-201
84-201
85-10
96-8
98-19
98-37
98-79
98-100
98-117
126-11
136-9
141-8

04-201
84-201
-201
-201
-201
-201
-201
-12

221133333
PREABE S 2SS

[ I

SS33838

84 -201
64-201
84 -201
84-201
84-201
86-12
9 -8
98-19
98-42
98-79
98-100
98-122
126-11
136-9
142-9

84-201
84-201
-201
-201
-201
-201

3

]
et ety
L LY

213133333

4

S8398¢
pReRs:

102-112

ba b bt b -2 10
BRERES
rleivgiys

128-96
128-122
128-134
129-30
129-36
130-40
132-14
134-22
137-46
137-58
137-95
137-127
137-140
137-184
138-9

84 -201
84-201
84-201
84-201
84 -201
86-12
97-13
98-19
98 -42
98-83
98-100
98-122
126-32
136-9
142-9

84-201
84-201
84-201
84-201
84-201
84-201
84-201
87-11
98-21
98-73
98-102
98-133
99-78
99-80
99-82
99-84
102-44
102-94
105-36
105-66
112-25
120-20
121-35
125-35
126-44
128-96
128-128
128-134
129-30
129-93
130-40
132-14
134-22
137-46
137-60
137-103
137-128
137-140
137-185
138-9

137-128
137 -140
137-185
138-9

84-201
84-201
84-201
84-201
84 -201
86-12
97-13
98-23
98-55
98-83
98 -104
98-126
126-32
137-44
154-11

84 -201
84 -201
84-201
84 -201
84-201
84-201
84-201
97-13
98-25
98-77
98-106
98-186
99-78
99-8C
99-82
99-84
102-44
102-94
105-37
105-66
119-26
120-20
121-35
125-44
126-54
128-96
128-128
129-17
129-33
129-93
130-40
132-14
134-22
137-48
137-65
137-103
137-129
137-140
137-351
138-9

SEW 0227
84-201 84-201
84-201 84-201
84-201 84-201
84-201 84-201
84-201 84-201
86-12 87-11
97-19 97-19
98-27 98-27
98-55 98-60
98-87 98-87
98-108 98-108
98-126 98-131
126-42 126-42
139-10 139-10
154-11 155-12
84-201 84-201
84-201 84-201
84-201 84-201
84-201 84-201
84-201 84-201
84-201 84-201
&85-10 85-10
97-13 97-12
58 -29 98-29
98-81 98-81
98-111 98 111
99-9 99-9
99-78 99-78
99-80 99-80
99-82 99-82
99-84 99-84
102-44 102-44
102-94 102-94
105-66 105-66
105-66 105-66
119-41 119-41
120-91 120-91
121-35 121-35
125-44 125-44
128-76 128-76
128-96 128-96
128-128 128-128
129-30 129-30
129-33 129-313
129 93 129-93
130-S1  130-51
132-14 132-14
134-22 134-22
137-52 137-52
137-65 137-65
137-103 137-103
137-129 137-129
137-140 137-140
137-351 137-351
138-11 138-11
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Cross reference table (CREF v05.01)

Svesus
SVCTAG

SVCTST
T$$AY
T$$AUT
T$3CLE
T$$DAT
TSSOV
T4 $HAR
TS
T$$INI
T$4MSG

T$sPC

T$$PRO
T$SPTA
T4$S$RPT
T4 $SOF
T$$SRYV
T4$5U8

T$$SW
TS$S$TES

138-19
138-28
138-39
141-10
144 -6
144 12
144 -1)
146-29
148-19
148-48
148-67
148-80
150-7
151-14
151-128
154-27
154-32
154-35
156-17
84-1530
148-7
84-153¢
98-21
98-39
98-81
98-102
98-120
105-66
135-107
141-12
147-12
151-128
155-55
84-1530
142-9¢
139-10¢
140-8¢
157-14
141 -84
154-11
86-12
137-44¢
98-10¢
98-42¢
98-91¢
98-122¢0
157-13¢
136-9¢
157-13¢
135-100
155-12
126-11¢6
144 -60
151-7¢
87-11
143-10¢

138-19
138-28
138-39
141-1C
144-6
144-12
144-19
146-29
148-19
148-48
148-67
148-80
150-7
151-14
151-128
154-27
154-32
154-35
156-17
84-161¢
148-7
84-163¢
98-21
98-53
98-81
98-102
98-124
105-66
135-107
142-14
147-12
151-128
157-14
84-160¢
142-12
139-12
140-14
157-140
141-10
154-11¢
86-12¢
137-353
98-12
98-53
98-93
98-124
157-25

157-14
135-93
155-12¢
126-13
144-19
151-32
87-11#
143-26

138-19
138-28
138-42
141-12
144-8
144-12
145-8
146-34
148-19
148-48
148-70
148-80
150-18
151-14
152-23
154-30
154-32
154-41
156-17
144-6
148-7
86-23
98-21
98-53
98-85
98-102
98-124
126-13
135-107
142-14
148-36
151-128
157-14
143-10
142-14

140-16
157-24
141-12
154-41
86-23
138-42
98-156
98-556
98-95¢
98-1264

157-140
135-107
155-55
126-32¢6
145-8¢

87-21
151-128

138-19
138-28
138-42
141-12
144-8
144-12
145-8
146-34
148-19
148-48
148-70
148-80
150-18
151-14
152-23
154-30
154-32
154-41
156-17
144-6
149-9
86-23
98-25
98-53
98-85
98-106
98-124
126-13
138-42
142-14
148-86
152-23
157-14
143-10

98-17
98-58
98-97
98-128

126-35
145-17

152-3¢

138-19
138-30
139-12
142-12
144-8
144-15
145-17
147-8
148-19
148-61
148-70
148-85
151-7
151-32
153-17
154-30
154-32
155-12
156-17
144-6
149-9
86-23
98-25
98-58
98-85
98-106
98-128
126-13
138-42
144-19
148-86
152-23
157-24
143-10

98-19¢
98-608
98-1004
98-131¢

126-424
146-7¢

152-23

138-19
138-30
139-12
142-12
144-8
144-15
145-17
147-8
148-19
148-61
148-70
148-85
151-7
151-32
153-17
154-30
154-32
155-12
156-17
145-8
149-9
87-21
98-25
98-58
98-89
98-106
98-128
126-3%
138-42
144-19
149-15
152-23
157-24
152-3

98-21
98-73
98-102
98-133

126-44
146-34

153-3¢

12

138-19
138-37
140-14
142-12
144-8
144-15
146-7
147-12
148-19
148-61
148-77
148-85
151-14
151-94
154-11
154-30
154-35
155-32
157-14
145-8
150-7
87-21
98-29
98-58
98-89
98-111
98-128
126-35
139-12
144-19
149-15
153-17
157-24
152-3

98-23¢
98-75¢
98-1044
98-165¢

126-500
147-8¢

153-17

138-19
1368-37
140-14
142-12
144-8
144-15
146-7
147-12
148-19
148-61
148-77
148-85
151-14
151-94
154-11
154 -30
154-35
155-32
157-14
145-8
150-7
87-21
98-29
98-73
98-89
98-111
98-133
126-35
139-12
145-17
149-15
153-17

152-3

98-25
98-77
98-106
98-186

126-54
147-12

138-21
138-37
140-14
142-14
144-8
144-15
146-29
148-7
148-20
148-67
148-77
148-86
151-14
151-94
154-27
154 -30
154-35
155-32
157-14
146-7
150-7
98-12
98-29
98-73
98-93
98-111
98-133
126-44
139-12
145-17
150-18
153-17

153-3

98-27¢
98-79¢

138-21
138-37
140-14
142-14
144-8
144-15
146-29
148-7
148-20
148-67
148-77
148-86
151-14
151-94
154-27
154-30
154 -35
155-32
157-14
146-7
151-7
98-12
98-34
98-73
98-93
98-115
98-133
126-44
140-16
145-17
150-18
154-41

153-3

98-29
98-81

98-1080 98-111

148-70

148-86

133-28
138-37
140-16
143-26
144 -8

144-15
146-29
148-19
148-20
148-67
148-77
149-9

151-14
15i-94
154 -27
154 -32
154-35
155-32

146-7

151-7

98-12
98-34

98-77
98-93
98-115
98-186
126-44
140-16
146-34
150-18
154 -41

153-3

98-324
98-838
98-1130

149-92

98-34
98-85

98-115

149-15

SEQ 0228
138-28 138-28
138-37 138-37
141-10 141-10
143-26 143-26
144-8 144-8
144-16 144-16
146-29 146-29
148-19 148-19
148-36 148-36
148-67 148-67
148-77 148-77
149-15 149-15
151-14 151-14
151-94 151-94
154-27 154-27
154-32 154-32
154-35 154-35
155-55 1%5-55
147-8 147-8
98-17 98-17
98-39 98-39
98-77 98-81
98-97 98-97
98-120 98-120
98-186 105-66
126-54 126-54
141-12 141-12
146-34 147-12
151-32 151-32
155-55 155-55
98-37¢ 98-39
98-87¢ 98-89
98-117¢ 98-120
150-7¢ 150-18
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T$ARGC 84-201 84-201 84-201 84-201 84-201 84-201 84-201 84-201 84-201
84-2014 B84-2010 B84-2010 99-78 99-78 99-78 99-78¢ 99-78¢ 99-80
99-82 99-82 99-82¢ 99-820 99-84 99-84 99-84 99-844¢ 99-84¢
T$CODE 105-66 105-66 105-66  105-66# 105-66¢ 105-664 154-27 154-27 154-27
154-30 154-300 154-30# 154-302 154-32 154-32 154-32 154-320 154-32¢
154-350 154-35¢ 155-32 155-32 155-32 155-32¢ 155-3206 155-32¢
TSERRN 84-153¢ 99-9 99-9¢ 102-26 102-26# 102-44 102-444 102-94 102-944
120-91¢ 121-35 121-350 125-35 125-35¢ 125-44 125-440 128-76 128-76¢
128-1280 128-134 128-1340 129-36 129-366¢ 129-93 129-930 130-40 130-40¢
137-1030 138-9 138-9¢ 138-19 138-190 138-28 138-280 138-37 138-37¢
148-67¢ 148-77 148-77¢ 151-94 151-940
TSEXCP 105-66 105-66¢ 154-27 154-27¢ 154-30  154-30¢ 154-32 154-32¢ 154-35
T$FLAG 135-93 135-930 135-93¢ 137-353 137-333 137-3530 137-353¢ 140-14 140-14
182-12 142-120 142-120¢ 143-26 143-26 143-26¢ 143-264
T$FREE 156-17 157-250
TSGMAN 84-1530 105-66 105-66¢ 105-660
TSHILI 105-66 105-668 154-27 154-270 154-30 154-30¢ 154-32 154-32¢ 154-35
TSLAST 84-153¢ 156-17¢ 157-13
TSLOLI 105-66 105-668 154-27 154-27¢ 154-30 154-30¢ 154-32 154-32¢ 154-35
TSLSYM 84-153 84-153¢ 86-23 87-21 98-12 98-17 98-21 98-25 98-29
98-77 98-81 98-85 98-89 98-93 98-97 98-102 98-106 98-il11
98-186 126-13 126-35 126-44 126-54 135-107 138-42 139-12 140-16
147-12 148-86 149-15 150-18 151-32 151-128 152-23 153-17 154-41
TSLTNO 156-17¢4
TSNEST B84-153% 86-12 86-12 86-12¢ 86-23 86-23 86-23 86-23¢ 687-11
87-21¢ 98-10 98-10 98-106 98-12 98-12 98-12 98-12¢ 98-15
98-17¢ 98-19 98-19 98-19¢ 98-21 98-21 98-21 96-21¢ 98-23
98-25¢ 98-27 98-27 98-270 98- 98- 98-29 98-29¢ 98-32
98-342 98-37 98-37 98-37¢ 98-39 98-39 98-39 98-39¢ 98-42
98-534 98-55 98-55 98-55¢ 98-38 98-58 98-58 98-584 98-60
98-734 98-75 98-75 98-75¢ 98-77 98-77 98-77 98-77¢ 98-79
98-816 98-83 98-83 98-830 98-85 98-85 98-85 98-8560 98-87
98-89¢ 98-91 98-91 98-91¢ 98-93 98-93 98-93 98-93¢ 98-95
98-97¢ 98-100 98-100 98-1000 98-102 98-102 98-102 98-102#4 98-104
98-106¢ 98-108 98-108 98-108¢ 98-111 98-111 98-111 98-111¢ 98-113
98-115¢ 98-117 98-117 98-117¢ 98-120 98-120 98-120 98-1204 98-122
98-124¢ 98-126 98-126 98-1266 98-128 98-128 98-128 98-128¢ 98-131
98-1330 98-165 98-165 96-165¢ 98-186 98-186 98-186 98-186¢0 126-11
126-13¢ 126-32 126-32 126-320 126-35 126-35 126-35 126-35¢ 126-42
126-44¢ 126-50 126-50 126-50¢ 126-54 126-54 126-54 126-354¢ 135-10
135 1074 136-9 136-9 136-9¢ 136-15 136-15 136-15 136-15¢ 137-44
138-420 139-10 139-10 139-10¢ 139-12 139-12 139-12 139-120 140-8
140-164 141-8 141-8 141-80 141-12 141-12 141-12 141-12¢ 142-9
142-140 143-10 143-10 143-106 144-6 144-6 144-69 144-19 144-19
145-17 145-17 145-17 145-17¢ 146-7 146-7 146-7¢ 146-34 146-34
147-12 147-12 147-12 147-120 148-7 148-7 148-70 148-86 148-86
149-15 149-15 149-15 149-15¢ 150-7 150-7 150-7¢ 150-18 150-18
151-32 151-32 151-32 151-32¢ 151-128 151-128 151-128 151-1284 152-3
152-23¢ 153-3 153-3 153-3¢ 153-17 153-17 153-17 153-17¢ 154-11
154-410 155-12 155-12 155-12¢ 155-55 155-55 155-55 155-55¢
TINSO 86-120 86-23 87-11¢ 87-21 98-104 98-12 98-15¢ 98-17 98-19¢
98-320¢ 98-34 98-37¢ 98-39 98-420 98-53 98-55¢ 98-58 98 -60#
98-83¢ 98-85 98-87¢ 98-89 98-910 98-93 98-95¢ 98-97 98-1000
98-1130 98-115 98-117¢ 98-120 98-122¢ 98-124 98-126¢ 98-128 98-131¢
126-320 126-35 126-42¢ 126-44 126-50¢ 126-54 135-104 135-107 136-9¢
140-80 140-16 141-80 141-12 142-90 142-14 143-107 151-128 152-3#

84 -201
99-80

154-274
154-320

102-112
128-96
130-51
144-15

154 -35¢
140-140

154 -35¢

154 -35¢
98-34
98-115

141-12

155-55

87-11
98-15
98-23
98-32
98 -42
98-60
98-79
98-87
98-95
98-104
98-113
98-122
98-131
126-11
126-42
135-10
137-44
140-8
142-9
144-19
146-34
148-86
150-18
152-3
154-11

98-21
98-73
98-102
98-133
136-15
152-23

84-20C1
99-80

84-201¢
99-804

154-270 154-27¢0

154-35

154-35

102-1124 112-25

128-964
130-51¢0
144-15¢

140-14¢

98-39
98-120
142-14

87-11¢
98-15¢
98-236
98-324
98-42¢0
98-600
98 -79¢
98-878
98 - 950

98-1044
98-1138
98-122¢
98-131¢

126-11¢
126-426
135-10¢
137-44¢0
140-8¢

142-9¢

144-194
146-340
148-864
150-18¢
152-3¢

154-11¢

98-230
98-758

98-104¢0
98-165¢

137-44¢
153-34

128-122
134-22
146-29

141-10
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98-124

98-133
126-13
126-44
135-107
138-42
140-16
142-14
145-8
147-8
149-9
151-7
152-23
154-41

98-25
98-77
98-106
98-186
138-42
153-17

SEQ 0229
84-2010 84-2019¢
99-80¢ 99-82

154-30 154-30
154-35 154-3S¢
112-25¢ 120-91
128-1220 1:8-128
134-226 137-103
146-29¢ 148.67
141-100 141-10¢

-58 98-73
98-128 98-133
145-17 146-34
87-21 871-21
98-17 98-17
98-25 98-25
98-34 98 -34
98-53 98-53
98-73 98-73%
98-81 98 81
98-89 98 -89
98-97 98-97
98-106 98-106
98-115 98-115
98-124 98-124
98 -133 98-133
126-13 126-13
126-44 126-44
135-107 135-107
138-42 138-42
140 16 140-16
142-14 142 14
145-8 145-8¢&
147-8 147-88
149-9 149-9&
151-7 151-72
152-23 152-23
154-41 154-41
98-278 98-29
98-79¢ 98-81
98-108¢ 98-111
126-112 126-13
139-10& 139-12
154-112 154-41
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155-120 155-55
TSNS1 144-60 1;4-53 145-80 145-17 146-70¢ 146-34 147-80 147-12 148-70 148-86 149-90 149-15 150-7¢ 150-18
151-7¢ 151-
TSPCNT 157-130 157-14 157-14  157-14¢
T$PTAB 157-14 157-140
T$PTHV 84 201 157-25¢
T$PTNU B84-1530 157-14 157-14¢ 157-25 157-25
T$SAVL 84-153¢
T$SEGL 84-153#
T$SIZE 156-17 157-25¢
T$SUBN B84-1530 143-100 144-6 144-6 144-606 145-8 145-8 145-80 146-7 146-7 146-70 147-8 147-8 147-80
' 148-753 148-7 148-7¢ 149-9 149-9 149-94 150-7 150-7 150-70 151-7 151-7 151-7# 152-3¢ 152-34
T$TAGL 84-153¢
T$TAGN 84-153¢6 86-12 86-12 86-124 87-11 87-11 87-11¢ 98-10 98-10 98-100 98-15 98-15 98-15¢ 98-19
‘ 98-19 98-19¢ 98-23 98-23 98-23¢4 98-27 98-27 98-27¢ 98-32 98-32 98-32¢ 98-37 98-137 98-37¢
98-42 98-42 98-42¢0 98-55 98-55 98-55¢ 98-60 98 -60 98 -609 98-75 98-75 98-750 98-79 98-79
98-79¢ 98-83 98-83 98-830 98-87 98-87 98-879 98-91 98-91 98-91¢ 98-95 98-95 98 -95¢0 98-100
98-100 98-1004 98-104 98-104 98-104¢ 98-108 98-108 98-108¢ 98-113 98-113 98-113¢ 98-117 98-117 98-117¢
98-122 98-122 98-1220 98-126 98-126 98-126¢ 98-131 98-131 98-1310 98-165 98-165 98-1650 126-11 126-11
126-118 126-32 126-32 126-320 126-42 126-42 126-42¢ 126-50 126-50 126-50¢ 135-10 135-10 135-10¢ 136-9
136-9 136-9¢ 137-44 137-44 137-440 139-10 139-10 139-10¢ 140-8 140-8 140-89 141-8 141-8 141-8¢
142-9 142-9 142-90 143-10 143-10 143-100 144-6 144-6 144-640 145-8 145-8 145-84 146-7 146-7
146-7¢ 147-8 147-8 147-8¢ 148-7 148-7 148-7¢ 149-9 149-9 149-94 150-7 150-7 1S0-7¢ 151-7
151-7 151-7¢ 152-3 152-3 152-3¢ 153-3 153-3 153-3¢ 154-11 154-11 154-110 155-12 155-12 155-120
157-13 157-13 157-13¢ 157-14 157-14 157-14 157-14 157-140 157-14¢0
TSTEM 85-10 85-10 85-10 85-10 85-10 85-10 85-10¢ 85-10¢ 85-100 85-100 86-23 86-230 87-2% 87-218
98-12 98-12¢ 98-17 98-17# 98-21 98-21¢ 98-25 98-25¢ 98-29 98-29¢ 98-34 98-349 98-39 98-39¢
98-53 98-53¢0 98-58 98 -584 98-73 98-73¢ 98-77 98-778 98-81 98-81¢ 98-85 98 -850 98-89 98 -89¢
98-93 98-93¢ 98-97 98-97¢ 98-102 98-1024¢ 98-106 98-106¢# 98-111 98-1116 98-115 98-115¢ 98-120 98 -120¢6
98-124 98-12406 98-128 98-128¢ 98-133 98-133¢ 98-186 98-186# 105-66 105-66 105-66 105-668 105-660 105-66¢
126-13 126-1306 126-35 126-350 126-44 126-440 126-54 126-549 135-93 135-93¢ 135-107 135-107# 136-15 136-15¢
137-353 137-3530 138-42 138-420 139-12 139-128 140-14 140-140 140-16 140-16¢ 141-10 141-100 141-12 141-12¢
142-12 142-12¢0 142-14 142-140 143-26 143-260 144-19 144-19¢ 145-17 145-17¢ 146-34 146-340 147-12 147-12¢
148-86 148-868 149-15 149-15¢ 150-18 150-18¢ 151-32 151-324 151-128 151-128#& 152-23 152-2%¢ 153-17 153-172
154-27 154-27 154-27 154-270 154-27¢ 154-278 154-30 154-30 154-30 154-300 154-30¢ 154-30¢ 154-32 154-32
154-32 154-320 154-32¢0 154-324 154-35 154-35 154-35 154-35¢ 154-356 154-35¢ 154-4} 154-41¢ 155-32 155-32
155-32 155-32¢ 155-32¢ 155-32¢0 155-55 155-55¢
TS$TEST 84-1534 143-10 143-10 143-100¢ 144-6 145-8 146-7 147-8 148-7 149-9 150-7 151-7 152-3 152-3
152-3¢ 153-3 153-3 153-3¢ 156-17
“$TSTM 84-1536 98-12 98-17 98-21 98-25 98-29 98-34 98-39 98-53 98-58 98-73 98-77 98-81 98-85
98-89 98-93 98-97 98-102 98-106 98-111 98-115 98-120 98-124 98-128 98-133 98-186 99-9 99-11
99-78 99-80 99-82 99-84 102-26 102-44 102-47 102-59 102-94 102-112 105-36 105-66 108-40 112-25
119-26 119-41 120-20 120-91 121-35 125-27 125-35 125-44 128-76 128-96 128-122 128-128 128-134 129-17
129-30 129-33% 129-36 129-93 130-30 130-40 130-51 132-14 134-14 134-22 135-107 137-46 137-S2 137-58
137-65 137-93 137-103 137-105 137-127 137-129 137-140 137-146 137-184 137-351 137-353 138-9 138-11 138-19
138-21 138-28 138-30 138-3%7 138-39 138-42 139-12 140-14 140-16 141-12 142-14 143-26 144-6 144-8
144-12 144-15 144-16 144-19 145-8 145-17 146-7 146-29 146-34 147-8 147-12 148-7 148-19 148-20
148-36 148-48 148-61 148-67 148-70 148-77 148-80 148-85 148-86 149-9 149-1S5 150-7 150-18 151 7
- 151-14 151-32 151-94 151-128 152-23 153-17
T$7STS 84-153¢ 143-10# 152-3¢ 153-3¢4
71 85-10 143-10¢
T1.1 144-64
T1.2 145-8%
71.3 146-70
1.4 147-80
T1.5 148-7¢
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71.6
11.7
T1.8
T188L1
T188LD
T18EX
T18EX1
T18EX2
T18MSZ
T18NXT
T118PAT
T 18RNX
TINEXT
T1INOW
T1SKIP
T2
T2CMS1
T2CMSS
T20R
T2GND1
T2GND2
T2GND3
T2GNE
T2GNUM
T2GNX
T2PNT
T2PNTB8
T2PNTD
T2PNTO
T2PNTUW
T2WARN
T2WR0

149-9¢
150-72
151-76
151-46¢
151 27

151-125¢

151-68
151-86

96-103¢

151-63¢0

96-104¢

151-79¢
143-18¢
143-21
143-23¢
85-10
97-550
97-64¢
96-774
118-19
118-230
118-28
118-26
105-74
118-17
117-11
105-61
117-40
117-35
105-56
97-546
96-76¢
96-75¢
85-10
97-26¢
96-3384
100-29
100-30
100-31
94 -29¢
94 -34
94 -39
94-430
154-16
100-154
98-172
96-27¢
137-277
9%-17¢
96-81¢0
88-8¢0
96 - 306

91-109¢
91-1004
91-101¢0
91-103¢

151-119
151-30

151-95

151-123¢

151-22
151-72
98-132
151-115
143-25
143-28¢
144-17
152-3¢
105-47
105-113
105-50+
118-22¢
118-44
118-340
118-30
105-78
11e-42
117-13
117-228
117-42¢
117-37¢
105-58
105-38
105-49»
105-48»
153-3¢
105-66
105-66

151-45¢
151-110

151-26+
145-12
105-76+

118-32
105-90
118-45¢
117-30¢

117-8#
105-57
105-55

105-67

94 -30
94-35
94 -390
95-336
154-166
152-9
100-16+

102-10
99-78

101-33»

151-124¢

151-29»+

145-16

105-77

118-48¢
105-100

105-96
105-95

138-18

94 -30¢
94-35
94-40
95-34
154-17
153-8

120-27

143-17»
99-80

102-11+

151-47

146-13

105-104

105-110+
105-109+

138-27

94-31
94 -35¢
94 -40
95-34
154-17

135-13

143-18
99-82

102-64s

151-54¢ 151-57 151-89
146-17 146-25 146-30 147-11
105-107 118-15¢ 118-21
94 -31 94-31¢ 94-32 94-32
94 -36 94 -36 94-360 94-37
94-400 94-41 94-41 94-410
95-34¢ 95-35 95-35 95-35¢
154-17¢ 154-19 154-19 154-19¢
137-148+
143-23+ 143-24 151-9 152-10+
99-84

SEQ 0271
148-81 149-13 150-16 151-34

94-320 94-33 94 33 94-332 94-34
94-37 94-372 94-38  94-38  94-38¢
94-42 O4-42  94-820 94-43  94-43
95-78 154-132 154-14 154-14 154 142
155-13¢ 155-18 155-18 155-18¢
152-19¢ 152-20 153-9s
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Cross reference table (CREF v05.01)

UF .RPL

91-102¢
91 1040
91 105
91-106#¢
91-107¢
91-108¢
96-298

96-280

107-21¢
107-24
107 -22
120-79
134-80

96-1000
84-153¢
84-153¢
84-153¢0
84-153¢
97-904¢

97-100¢
97-85¢

97-92&

97-1066
97-1086
97-113¢
97-1146
97-1164
97-1184
97-1214
97-1236
97-12448
97-86#

97-930

37-1274
97-129¢
97-130¢
97-131¢
97-133¢
97-138¢&
97-87¢

97-944

97-9646

97-98¢

97-88#

97-1460¢
97-154¢
97-155¢
97-1476
97-148¢
97-149¢6
97-152¢0
97-1534

101-17+
101-16+
107-35
107-34¢
107-369
121-24
146-16
134-12

RN
W -
o -

]
PR = e o =2 12 1 A =0 \D O ~d O O\ U s o
aowmm»oooo*mgggmmnqmp
N~ DN

LN IO I T D BN BN

BBLE8RL888828 8888808238

111-118

101-31s
101-22

125-12¢
146-24
146-14»

98-101
98-72

101-38
102-11

146-22+

111-106

102-71+

M2

SEQ 0232
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ASSUME
8COMPL
BERROR
BGNAU

BGNAUT
BGNCLN
BGNDU

BGNHRD
BGNHUW

BGNINI
BGNMOD
BGNMSG

BGNPRO
BGNPTA
BGNRPT
BGNSEG
BGNSET
BGNSF T
BGNSRYV
BGNSUB
BGNSW
BGNTST
BNCOMP
BNERRO
BREAK
BRESET
CxXLOOP
CLOCK
CLOSE
CLRVEC
COMMEN
DELAY
DESCRI
DEVTYP
DISPAT
DISPLA
DOCLN
DOOV
DORPT
END
ENDAU
ENDAUT
ENOCLN
ENOCOM
ENDOV
ENDHRD
ENDHU
ENDINI
ENDMOO
ENDMSG

ENDPRU
ENDPTA
ENDRPY
ENDSEG

84-400
1-15¢
1-190
i-230
1 310
1-390
1-a470
1-550
1-660
1-770
1-850
1-980

-153¢0
-153¢

84-1534
84-153¢

101-28
105-37

182-9
139-10
140-8
141-8
154-11
86-12
137-44

98-10

98-91
136-9
157-14
135-10

157-13
155-12
126-11
144-6
87-11
143-10
137-48

102-47

144-16
137-127

129-33

97-19
97-13
85-10

99-11

102-59

95-78
142-14
139-12
140-16

141-12
154-41

86-23
138-42

98-12
98 -93
136-15
157-24

135-107

107-25 137-190 137-191 143-22 146-9 148-9 148 18
137-128 137-130

98-15 98-19 98-23 98-27 98-32 98-37 98-42
98-95 98-100 98-104 98-108 98-113 98-117 98-122
126-32 126-42 126-50
145-8 146-7 147-8 148-7 149-9 150-7 151-7
152-3 153-3
137-54 137-60 137-67 137-95 137-185
125-27 129-17 130-30 134-14 148-36
137-129
144-12 148-80 148-85

137-105 138-11 138-21 138-30 138-39

119-26

154-25 155-27

98-17 98-21 98 -25 98-29 98 -34 98 39 98-53
98-97 98-102 98-106 98-111 98-115 98-120 98-124

98-55
98-126

98 -58
98-128

98-60
98-131

98 -73%
98-133

SEQ 0233

98-75
98-165

92-79

98-77 98-81

98 186
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ENDSET
ENDSF 1
ENDSRYV

ENDSUB
ENDSMW
ENDTST
EQUALS
£ RRDF
ERAHRD
ERROR
ERRSF
ERRSOF
ERRTBL
ESCAPE
EXIY
FEQUAL
GETBYT
GETPR]
GE TWOR
GMANIA
GMANID
GMANIL
GPHARD
GPRMA
GPRMD
GPRML
HEADER
InL 00P

IOSETY
IOSTAR
ITEM

¥T11

LASTAD
M$BYTE
MeCHEC
HMSCNTO
MICOUN
MSDATA

M$ODECR

“$DEF A
HMIENDE

1-555¢
1-568¢
1-5800
1-5964
1 6140
1 6248
1-6420
1-7140
129-3€
1-7180
1-7220
1-7260
1-730¢
1-7340
1-744¢0
1-7710
1-810¢
1-824¢
1-834¢0
1-829¢
1-839¢
1-848¢
1-859¢
1-868¢
1-8740
1-903¢
1-9340
1-954¢
1 962¢
1-9668
1-9740
84-750
94 -4%
1-982¢
1-:470
1-000¢
1-E180
1-E82¢
1-066¢
1-867¢
84-201
84-201
97-13%0
1-029¢
98-29
98 -81
%8 111

126-13%
139-12
147-12
153 17

1-€E700
1-D74ae
98-770
98 1860

147-12¢0

-153¢
-153¢
-153¢
-153¢0
-153¢
-1530
153¢
-153¢
129-93
-153¢
-153¢
-153¢
-153¢
-153%¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-15%¢
-153¢0
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-30
-34
153¢
153¢
153¢
1
1

13333333+

S3e
S3¢

1333333333333 322333333333 333223
)
S

‘.
[
WA
w
.

148-86¢

157-25
155-55
126-13
144-19
87-21
151-128
88-8
102-26
130-40

119-41
99-9

96 -8
135-93

126-35
145-17

152-23

102 -44
130-51

128-128

137-353

137-184
154 -30
105-66¢

94-32
154-14

84-201
135-93¢
105-66¢

99-78¢0

84-201

84-201

84 -201

86-23¢0
98- 340
98-85¢

98-115¢

126-35¢
140-16¢
148 -86¢
154 -41¢
105-66¢
87-21¢
98-89¢
126-440
150 180

126 -44
146 34

153-17

102-94
134-22

128-134

140-14

154-32

94-33
154-16

84 -201
137-353
154-27

99-80

84-201

84-201

84-201

87-21
98-39
98-89
98-120
126-44
141-12
149-15
155-55
154 -27
98-12¢
98 93¢
126 54¢
151-32¢

126-54
147-12

107-112
144 -15

137-103

141-10

154 -35

94 -34
154-17

84-201¢
137 3530

154-270
99-80#
84-201
84-201
84.201

87-21¢
98 -390
98 -49¢

98-1200

126 -440
141-12¢
149-15¢
155-55¢
154-27¢
98-17¢
98-97¢

135-107¢
151-128¢

148-86

112-25
146-29

138-9

142-12

4 - 35
154-19

140-14
154-30
99-82
84-201
84 -201
84-201

98-12
98-53
98-93
98-124
126-54
142-.14
150-18
157-14
154-30
98-218

98-102¢

138-42¢4
152-230

149-15

120-91
148-67

138-19

143-26

94-36
155-18

140- 1448
154 -30¢
99-820
84-201
84-201
84-201

98-12¢
98-53¢
98-33¢

98-124¢

126-54¢0
142-14¢
150-18¢
157-140
154 - 300
98-25¢

98-106#

139-120
153-17¢

150-18

121-35
148-77

138-28

94 -37

141-10
154-32
99-84
84-201
84-201
84 -201

98-17
98-58
98 97
98-128
135-107
144-19
151-32

154-32
98-29¢

98-111¢

140-169
154 Al

151-32

125-35
151-94

138 37

94 38

141-10¢
154 -320

99-849
84-201
84 -201
84 -201

98-17¢
98-58¢
98-970
98-128¢
135-1070
144-19¢
151 320

154 -320
98-34¢
98-115¢0
141 122
155 55&

125-44

94 39

142-12
154-35

84-201
84-201
84-201

98-21
98-73
98-102
98-133
136 15
145-17
151-128

154-35
98-39¢

98 -1200

142 140

128-76

94.40

142 126
154-35¢

84-201
84 -201
84-2019

98-212
98-73¢
98-102¢
98-133¢

136-150
145-17¢
151-128¢

154 -35¢
98-53¢
98-1240
144 -19¢

SEQ 0214
128-96 128-122
94.41  94.42
143-26 143-260
155-32 155-32¢
84-201 84-201
84-201 84-201
84-2010 97-13
98-25 98-25¢
98-77  98-T7¢
98-106 96-106¢
98-186 98-186¢
138-42 138-420
146-34 146-340
152-23  152-23¢
155-32 155-32¢
98-58¢ 98-730

98-1284 98-1330

145-172

146 -340
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MSERRI

MSESCA
MS$ESCS
MsEXCP

MSEXIY
MSEXSE
MSEXTJ
M$GEN

MIGENB
MIGETS

MIGETY
MIGNGB

1-2490 84-153¢
120 91 120-91¢0
128 128 1268-128¢
137-103 137-103¢0
148 67 148-67¢

1-DO6e B4-1538

1-010¢ 64-1530

1-€010 84-1530
154-35 154-35

1-D14¢ 84-153¢

1-D220 84-153¢

1-D180 84-1530

1-D380 84-153%
84-201 84-201
84-201 84-201
84-201¢ B84-201¢
84-2010 84-201¢0
84-2010 84-201¢
86-23 86-23¢
98-10 98-100
98-25 98-250
98-42 98-420
98-77 98-770
98-91 98-91¢
98-106 98-1060
98-122 98-1220
98-186 98-186¢
126-44 126-440
138-42 138-42¢
142-9 142-9¢
146-7 146-7¢
149-15 149-15¢
152-23 152-23¢
156-17 156-17¢

1-C38¢ 84-1534

1-D350 84-153¢
98-29 98-29¢
98-81 38-81¢
98-111 98-111¢
126-13 126-130
139-12  139-12¢
147-12 147-12¢
153-17 153-17¢

1 8770 84-153¢

1 Co20¢ 84-153¢
84-201 84-201
84-201 84-201
84-2010 84-201¢
84-2010 84-201¢
84-2010 84-201¢
87-11 87-110
98-23 98-230
98-75 98 -75¢
98 104 98-104¢
38-165 98-1650
137-44 117 440

99-9
121-35
128-134
138-9
148-77

105-66
154 -35¢
135-93¢
135-93¢
135-93
84-201
84-201
84-201
84-201¢
84-201¢0
84-201¢
87-11
98-12
98-27
98-53
98-79
98-93
98-108
98-124
105-66
126-50
139-10
142-14
146-34
150-7
153-3
157-14
105-66
86-23
98-34
98-85
98-115
126-35
140-16
148-86
154-41
135-93¢
84-201
84-201
84-201
84-201¢
84-2010
84 -201¢
9% -8
98-27
98-79
98 108
126 11
139 10

99-94
121-35¢
128-1340
138-90
148-77¢

105-66

137-353
137-353¢
135-93%¢
84 -201
84-201
84-201
84-201¢
84-201¢
84-2010
87-11
98-12¢
98-27¢8
98-53¢
98-79¢
98-93¢
98-108¢
98-1248
105-66¢
126 -500
139-10¢
142-14¢
146-340
150-7¢
153-3¢
157-148
105-66¢
86-23%¢
98-340
98 -85¢
98-115¢
126-35¢
140-168
148-86¢
154-410
137-353¢
84 -201
84-201
84-201
84-2010
84-201¢
84-201¢0
96-8¢
98-27¢
98 -790
98-108¢

126-116
139-100

102 -26
125-35
129-36
138-19
151-94

105-6060

137-353¢
140-14¢
137-353¢

147-8

150-18
153-17
157-24

87-21
9-39
93-89
98-120
126-44
141-12
149-15
155-55
140-14¢
84-201
84 -201
84 -201
84 2016
84-201¢0
84-201¢0
97-13
98-32
98-83
98-113
126-32
140 8

102 260
125-35¢
129-%¢60
138-19¢
151 940

154-27

140-14
141-10¢
140-14¢
84-201
84-201
84-201
84-201¢
84-201¢
84-201¢
g7-11e0
98-15¢0
98 -29¢
98-55¢0
98-81¢
98-95¢
98-111¢
98-1269
126-11¢
126-540
139-12¢
143-10¢
147-8¢
150-18¢
153-17¢
157-24#

87-21¢
98 -394
98 -89¢

98-120¢

126-449

141-12¢

149-315¢

155-55¢

141-100

84-201

84-201

84 -201

84-201¢0
84-201¢
84-201¢
97-13¢

98-324

9 -834

98-113¢0
126-32¢0

140-8¢

102 -44
125-44
129-93
158 28

154 -27

140-140
142-124

102 -440
125-440
129-93%0
138-28#

154 -270

141-10¢
143-260
141-10¢

2882888222 22LT

84 -201
84 -201
84-201
84-2010
84-201¢
84 -201¢
87-21¢
98-17¢
98 -32¢
98 -58¢
98-830
98-970
98-113¢
98-128¢

144 -6
147-12
151-7
154-11

98-12
98 -53
98-93
98-124
126-54
142-14
150-18

142-12¢

126-13¢
135-10¢
140-8¢
144 -60
147-12¢
1S51-7¢
154-11¢

9 -12¢
98-530
98-93¢

98-124¢

126-548
142-14¢
150-106¢

143-260

102 94
128-76
130-40
158-37

154-30
142-12¢0

142-12
84 -201

144 19
148-7

151-32
154 -41

98-17

84-201
84-201
84 -201
84-201¢
84-201¢
84-201¢0
97-19
98-3/
98-87
98-117

126-42
141-8

84 -201
84 -201
84-20)
84-201¢
84 -2010
84-2010
97-19¢
93-37¢
98-87¢
98-117#

126-420
141 -80

98-58

98-97

98-126
135-107
144-19
151-3¢2

84-201
84-201
84-201
84-201¢0
84-2010
85-10
98-10
98 -42
98-91
98-122
126-50
142 9

102 940
128- 760
130-40¢
138-37¢

154-30
143-26

142-12¢
84-201
84-201
84 -201
84-201¢
84 -2010
85-100
9 -8¢

98-19¢0

98-340
98 -608
98 -854
98-100¢
98-115¢
98-1310
126-3290
135-:07¢
140 160
144-1%0
148 7@

151 320
154-410

98-17¢0
98-58¢
98-97¢
98-1280
135-107¢
144-190
151-3%20

84-201
84-201
84-201
84 201¢
84-201¢@
85 100
98-100
98-420
98-910
98 122¢

126 500
142 9@

102-11¢
128 96
130-51
144 -15

154 - 300
143-260
143-26¢

102-1120
128 960
130-S1e
144 15¢

84 -201
84 201
84 -201
84 -2010
84-201¢
86-12
97-13
98-21
968 -37
98-73
98 87
98-102
98-117
98-133

154 -32

98-870

98-102¢
98-1170
98-1338

126 35
136-9
141-8
145-8
148-86
151 128
155-12

98-21
56-73
98 -102
98-133
136-15
145-17
151-128

126 -35¢
136-90
141-8¢
145-8¢6
148-86¢
151-128¢
155-12¢

98-214
98-730
98-102¢
98-133¢
136-15¢
145 17¢
151-128¢

84-201
84-201
84-201
84 201¢
84-201¢
86-12
98-15
98 -55
98 -95
98 126
135-10
154 11

84 201
84 -201
84-201
84-2010
84-.201¢
86-12
98-15¢
98 -558
98-95¢8
98-1268

135-108 136-9
154-110 155-12

!

SEQ 0215
112 -2% 112 25¢
128-122 128-122¢6
134 -22 134.220
146-29 186 -29¢
154 -32 154 -32¢0
84 -201 84 -201
84-201 64-201
84-2010 84A-2010
84-20106 84-2010
84-2010 84-2010
86-120 B86-120
97-19 97-19¢
96-23 98-239
98-39 98-39¢
98-75 98-75¢
96-89 98 -394
968-104 98-1040
98-120 98-12Ce
98-165 98-165¢
126-42 126 -428
137-44 137-4490
141-12 141-120
145-17 145-17¢
149-9 1489-9¢
152-3 152 -3¢
155-5% 155-55¢
98-25 98 -250
98-77 9_-77¢
98-106 98-106¢
98 -186 98-186¢0
138-42 138-42¢
146-34 146-34¢
152-23 152-23%¢
84-201 84-201
84-201 84-201
84-2019 84-2019
84-2019 84-2018&
84-2010 84-20128
86-12¢ 87-11
98-19 98-190
98 -60 Q8 -608
98-100 %8-1008
98-131 98-131¢
136-99
15S5-120

|
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MSGNIN

156-17

. Da9e

84 201
84-201
84 201

84 2010
84 -201¢
84-2012

85-100
98-12
98-53
98-93
98- 124
99-9¢
99-78¢
99-82
99-84
102-26¢
102-59¢

102-112¢@

105-66
112-25¢
120-20
120-91¢6
125-35
125-440
128-76
128-96¢

128-1286

129-17
129-33
129-93
130-40¢
132-14
134-22

135-107¢

137-58
137-930

137-105¢0
137-130¢0

137-146
137-353
138-11¢0
138-28
138-37¢0
140-16
143-26
144 -8¢
144 -150
146-29
148-7
148-20
148-67
148-77
148 -850
151-14

156-17¢

84-:53¢0

84-201
84-201
24-201

64-2010
84-2010
84-201¢

85-10¢
98-12¢0
98-53¢6
98-930

98-1240

99-9¢
99-760
99-82
99-84
102-26¢
102-94

102-112¢

105-66

112-256
120-20¢
120-91¢
125-35

125-440
128-760
128-122

128-128¢0

129-17¢
129-33
129-93
130-40¢
132-14
154-22
137-46
137-58¢
137-93¢
137-127
137-140

137-1460

137-353
138-19
138-28
138-37¢
140-16¢
143-26
144 -86
144-150
146-29
148-7¢0
148-20
148-67
148-77
148 -85¢
151-14

S
¥
<

102-94

102-112¢

105-66
112-25¢0
120-204
121 -35
125-35
125-440
128-76¢
128-122

128-126¢

129-30
129-33¢
129-93
130-40¢
132-14
134-22
137-46
137-58¢
137-95
137-127
137-140

137-1460
157-353¢

138-19
138-268¢
138-37¢
141-10
143-26¢6
144-80
144-15¢
146-29
148-19
148-200
148-67
148-77
148 36
151 14

84-201
84-201

102-112¢

105-66¢
112-25¢

128-122

128-128¢

129-30
129-33¢
129-93¢
130-40¢
132-14
134-22
137-46¢
137-60
137-950

137-127¢

137-140
137-1684

137-353¢

138-19
138-280
138-37¢
141-10
143-26¢
144 -8¢
144-16
146-29¢
148-19
148-20¢
148-67
148-77¢
148-860
151-14

84-201
84-201
84-201
84-201

84-201¢

128-122

128-125¢

129-30
129-36
129-93%¢
130-400
132-14
134-22¢
137-460
137-60#
157-103

137-127¢

137-140
157-164
138-9

138-19
138-208¢
138-39
141-100
144 -6

144-12
144 -160
146-29¢
148-19
148-36

148-670
148-774
149-9

151-14

137-103

137-127¢

137-140

137-184¢

138-9
138-19¢
138-28¢
138-390
141-100
144 -60
144-12
144-19
146 -29¢
148-19
148-360
148-67¢
148-770
149-90
151-14

134 -22¢
137-48¢
137-65
137-103
137-128
137-140

157-184¢

138-9
138-19¢
138-28¢
138-42
141-12
144-8
144-12¢
144 -19¢
146-29¢
148-19
148-48
148-67¢
148-774
149-15
151-149

84 -201
84-201
84-201
84-2010
84-2010
84-2010
85-10
97-130
98-29
98-81
98-111
99-9
99-78
99-80¢
99-82¢
10¢-26
102-448
102-94¢
105-37¢
108-40¢
119-410
120-91
121-35¢
125-44
126-449
128-96

128-122¢

128-134
129-30¢
129-364
130-30
130-51
132-140
134.22¢
137-S2
137-650

137-103¢

137-129

137-180¢

137-185
138-90
138-194
138-30¢
139-12
142-12
344-8
144-15
145-8¢
146-34
148-19¢
148-48¢
148-67¢
148-80
150-7
151-14¢

84-201
84-201

132-140
135-93#
137-54
137-93

137-103¢6
137-129¢
137-140¢

137-351
138-9¢
138-21¢6
138-37
140-14
142-120
144-8
144-15
146-7
147-8¢
148-19¢
148-61
148-70#
148-80¢
150-18¢
151 140

SEQ 0z

120-20

120-91¢
125-27¢
125-440
128-76

128-964
128-128

228-1348

129-30¢
129-36¢6
130-40
130-51¢
134-14
135-93¢
137-54¢
137-S3

137-103¢
137-129¢
137-140¢
137-351@

138-9¢
138-28
138-37

140-149
142-14
144 -8¢
144-158
146-74
147-12
143-19¢
148-6.¢
148-700
148-85

151-7

151-32

99-82
99-84
102-26¢
102-59
102-112
105-66
112-25
120-20
120-9:.¢
125-35
125-440
128-76
123-96¢9
128-128
128-134¢
129-30¢
129-93
130-40
130-51¢
134-1449
135-107
137-58
137-93¢
137-105
137-130
137 146
137-351¢
138-11
138-28
138-37¢
140-14¢
142-142
144 -82
144 -15¢
146-29
147-12¢
148-199
148-610
148-77
148-85
151-7¢9
151-32&
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151-94 151-94 151-94 151-94 151-94¢ 151-944 151-940 151-54¢0
153-17¢ 154-11 154-11¢ 154-27 154-27 154-27 154-27 158-27¢
154 52 154-32 154-32 154-32 154-320 154-35 154-35 134-35
152-120 155-32 155-32 155-32 155-32¢ 155-55 155-55¢ 156-17
157 -146
MsGNLS 1 C130 84-1530 105-66 105-660
MSGNSU 1-8980 84-1530 144-6 144-60 145-8 145-80  146-7 146-7¢
150-7 150-7¢  151-7 151-7¢
MSGNTA 1-89020 84-153¢ 86-23 86-230 87-21 87-21¢ 98-12 98-12¢
98-29 98-290 98-34 98-340 98-39 98-39¢ 98-53 98-53¢
98-81 98-816¢ 98-85 98-85¢ 98-89 98-89¢ 98-93 98-93¢
98-111 98-111¢ 98-115 98-115¢ 98-120 98-120¢ 98-124 98-124¢
126-13  126-130 126-35 126-358¢ 126-44 126-440 126-54 126-540
140-16 140-160 141-12 141-128 142-14 142-14¢ 144-19 144-199
148-86 148-860 149-15 149-15¢ 150-18 150-18¢ 131-32 151-32¢
154-41 154-410 155-55 155-55¢ 157-14 157-14@ 157-24 157-240
MSGNTE 1-894¢ 84-1530 143-10 143-10¢ 152-3 152-3¢ 153-3 153-3¢
MSHAPT  1-A390 84-153¢ 84-201 84-201¢
MSHNAP 1-B240 B84-1530 84-201 84-201¢
M$INCR 1-D266 84-153¢ 86-12 86-12 86-12¢ 086-12¢ 87-11 87-11
98-12¢ 98-15 98-15 98-15¢ 98-150¢ 98-17¢ 98-19 98-19
98-23¢ 98-25¢ 98-27 98-27 98-27¢ 98-270 98-29¢ 98-32
98-370 98-37¢ 98-39¢ 98-42 98-42 98-420¢ 98-424 98-530
98 -60 9e-608 98-608 98-73¢ 98-75 98-73 96-75¢ 98-754
98-83 98-83 98-630 98-83¢ 98-85¢ 98-87 98-87 98-87¢
98-93¢ 98-95 98-95 98-95¢ 98-95¢ 98-97¢ 96-100 98-100
98-1040 98-1060 98-108 98-108 98-108¢ 98-108¢ 98-111¢ 98-113
98-117¢ 98-117¢ 98-1200 98-122 98-122 98-122¢ 98-122¢ 98-124¢
98-131 98-131# 98-131¢ 98-133¢ 98-165 96-165 98-165¢ 98-165¢
99-840 102-26¢ 102-440 102-47¢ 102-59 102-94¢ 102-112¢ 105-360
119-410 120-20¢ 120-91¢ 121-35¢ 125-27s 125-35¢ 125-440 126-11
126-320 126-42 126-42 126-420 126-420 126-50 126-50 126-504
129-17¢ 129-30¢ 129-330 129-360 129-93¢ 130-30¢ 130-40¢ 130-51¢
135-100 135-107¢ 136-9 136-9 136-9¢ 136-90 137-44 137-44
137-93¢ 137-103¢ 137-105¢ 137-127¢ 137-1290 137-1400 137-146¢ 137-184¢
133-28¢ 138-30¢ 138-37¢ 138-39¢ 138-42¢ 139-10 139-10 139-10#
140-140 140-16¢ 141-8 141-8 141-80 141-8¢ 141-12¢ 142-9
143-10 143-100 143-100 143-108 143-26# 144-6 144-6 144-6
144-166 144-190¢ 145-8 145-8 145-8 145-86 145-8¢ 145-8¢
146-70 146-29¢ 146-340 147-8 147-8 147-8 147-86 147-8¢
148-70 148-70 148-190 148-200 148-364 148-48¢ 148-610 148-67¢
149-9 149-9 149-90 149-9¢ 149-9¢ 149-15¢ 150-7 150-7
151-7 151-7 151-7¢ 151-7¢ 151-74 151-140 15:-32¢ 1351-94¢
152-3¢ 152-23¢ 153-3 155-3 153-3 153-30 153-3¢ 153-32
155-12 155-12¢ 155-12¢ 157-13 157-13¢ 157-14 157-14 157-14
M$IOSE 1-A00¢ 84-153¢
MSLORO 1-C42¢ 84-1538 129-33 129-33¢ 137-46 137-460 137-52 137-52¢
137-127 137-127¢ 137-129 137-129¢ 137-184 137-184¢ 137-351 137-351¢
148-61 148-6i0 148-70 148-70¢ 148-80 148-80¢ 148-85 148-852
MIMASK 1-3716 84-1530
MIMCHI  1-40 84-153 84-153¢ 84-1530
MSMCLO 1-3240 84-153 84-1530 84-153¢
MEMSK] 1-a77¢ 84-1530
HM$FOP 1-8810 84-1530 86-23 86-230 87-21 87-214 98-12 98-120
98-29 98-29¢ 98-34 98-34¢ 98-39 98-39¢ 98-53 98-534
98-81 98-81¢ 98-85 98-85¢ 98-89 98-894 98-93 98-930

o
-
Gt
|axa2~n

RS888888828

¥
g

132-140
137-440

137-351¢

139-10#
142-9
144 -6
145-17¢
147-86
148-70¢
150-7

151-128¢

153-17¢
157-140

137-58
144-12

98-17
98-58
98-97

-100¢

151-128
154-30
154 -35
156-17

147-8¢
98-17¢

98-58¢
98-97¢

98-128¢
135-107¢

145-170

151-1280

87-11¢
98-19¢
98-32¢
98-55
98-79
98-894

98 -1000
98-113#

98-126
99-9¢
105-668
126-116
128-768
134-146
137-440

137-353¢

139-12¢
142-90
144 -6¢
146-7
147-12¢
148-772
150-7¢
152-3
154-11

137-58¢
144-12&

98-174
98-584
98-972

151-1280 152-23

154-30
154-350
156-17#

148-7

98-21
98-73
98-102
98-133
138-42
146-34
152-23

98-21
98 73
98-102

154 -30
154 -41
157-14

148-7¢

98-21¢
98-73¢

98-102¢
98-133¢

]
Lxo

$8882888
¢

98-1150
98-126

99-780
108-40¢
126-32

128-1224

135-10
137-52¢
138-119
1%0-8
142-140
144-80
146-7
148-7
148-85¢
150-70
152-3
154-119

137-65¢
148-200

98-21¢
98-730

98-102¢

SEQ 0237

152-23¢
154 -300
154-410
157-14

149-9

98-25
98-77

+

2aRs

L

8

[}

-
]

hi 3888288223
‘wgégn‘HEéO‘i

128-1284

135-10
137-58¢
138-19¢
140-8¢6
143-10
144 -12¢
146-7¢
148-7
148-86¢
150-18¢
152-3¢0
154-114

137-93
148-48

98-25
98-77
98-106

@3

153-17
154-32
155-12
157-140

149-9¢

98 -25¢
98-77¢
98-1060
98-1860
139-12¢
147-126
153-17¢

99-82¢

98-25¢&
98-778
98-1064&
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MSPRIN
M$PUSH

M$PUT

- M$PUT1

- MS$RADI
MS$RBRO
MERNRO
M$SETS

- MS$STAR
- M$SVC

MS$TLAB

98-111
126-13
139 12
147-12
153-17

1-8360
1-9310

98-27
98-79
98-108
126-11
139-10
146-7
153-3

1-C72¢

99-84
132-14
144-8¢

1-C81e

99-82
120-20
132-14
137-1400
148-190

1-N77¢

1-C52¢
1-C62¢
1-D32¢

98-27
98-79
98-108
126-11
139-10
146-7
153-3

1-A33¢

1-C33¢

98-39
98-89
98-120
99-786
102-112
120-91
129-30¢
135-93¢
137-105
137-353
138-42
143-26
145-8¢
148-19
148-80
151-7

1-C29¢

98 -850
99-11¢6

98-111¢ 98-115

126-130
139-12¢
147-120
153-17¢0
83-153¢
fA-1530
8-270
93-79¢8
78-1080
126-11¢
139-10¢
186-76
153-3¢
84-1538
99-84
132-14
148-19
84-153¢
99-82
120-20
132-14
137-1400
148-19¢
84-153¢
84-153¢0
84-153¢
84-153¢

137-353¢
138-42¢0
143-260
145-17

148-19¢
148 -80¢
151-7¢

84-153¢0
98-89¢
99-78¢

126-35
140-16
148-86
154-41
99-78
86-12
98-32
98-83
98-113
126-32
140-8
147-8
154-11
99-78
99-84
132-14
148-19
99-78
99-82
120-20¢
132-14
144-8
148-19¢
105-66

108-40
86-12
98-32
98-83
98-113

126-32

140-8

147-8

154-11

98-12
98-53
98-93
98-124
99-80¢
105-36¢
125-27
129-33¢

135-107¢

137-127
138-9
139-12
144-6
145-17¢
148-20
148-85
151-14
98-12¢
98-93¢
99-80¢

98-115¢ 98-120

126-35¢0
140-160
148-86¢
154-414
99-780
86-12¢
98-32¢
93-834

98-113¢

126-32¢
140-8¢
147-04
154-114
99-78
99-84¢
132-14
148-19
99-78
99-824
120-20¢
132-14
144-8
148-19¢
105-66¢

108-40#¢
86-12¢
98-32¢
98-83#

98-113¢

126-32¢
140-8¢
147-8¢0
154-11¢

98-12¢
98-53¢
98-93¢6

98-124¢0

99-82
105-66
125-27¢
129-36
137-46

137-127¢

138-11
139-12¢
144-60
146-7
148-200
148-85¢0
151-140
98-17¢0
98-97¢
99-820

126-44
141-12
149-15
155-55
99-80
87-11
98-37
98-87
98-117
126-42
141-8
148-7
155-12
99-78
120-20
132-14¢
148-19
99-78
99-82¢
120-200
132-14¢
144-8
151-14
154-27

137-93
87-11
98-37
98-87
98-117

126-42

141-8

148-7

155-12

98-17
98-58
98-97
98-128
99-82¢
105-66¢
125-35
129-93
137-464
137-129
138-11¢
140-14
144-8
146-7¢
148-36
148-86
151-32
98-21¢

98-1024

99-84¢

98-120¢ 98-124

126-44¢0
141-12¢
149-15¢
155-55¢
99-804
87-116
98-370
98-87¢0

98-117¢

126-420
141-8¢
148-7¢
155-12¢
99-784
120-20
137-140
148-19¢
99-78¢
99-826
12G-208
132-14¢
144-8
151-14
154-27¢

137-93¢
87-11¢
98-37¢
98-87¢

98-117¢

126-42¢
141 -3¢
148-7¢
155-124

98-17¢
98-584
98-97¢

98-1288

99-84
108-40
125-44
130-30
137-52

137-129¢

138-19
140-14¢
144 -84
146-29
148-36¢
148-86¢
151-32¢
98-25¢

98-1064

102-260

126-54
142-14
150-18

99-82
98-10
98-42
98-91
98-122
126-50
142-9
149-9

99-80
120-20
137-140
151-14

99-78¢

99-84
129-30
132-14¢
144-8¢
151-14
154-30

137-127
98-10
98-42

137-140
138-21
140-16
144-12
146-34
148-48
149-9
151-94
98-29¢

98-1114

102-444

98-12406 98-128

126-544
142-14#
150-18#

99-820
98-10¢
98-42¢0
98-91¢

98-122¢

126-500
142-9¢
149-9¢

99-80
120-20
137-140
151-14

99-78¢

99-84
129-30
132-144
144 -84
151-14
154 -30¢

137-127¢

98-10¢
98-424
98-91¢0

98-122¢

126-50¢
142-98
149-9¢

98-214
98-73#

98-1024
98-133¢

102-26
112-25
128-96
130-40
137-58

137-140¢

138-21¢
140-16#
144-120
146-340
148-48¢0
149-9¢
151-128
98-340

98-115¢

102-470

135-107
144-19
151-32

99-84
98-15
98-55
98-95
98-126
135-10
143-10
150-7

99-80
120-204
137-140
151-14

99-80

99-84
129-30
137-140
144 -80
151-14¢
154-32

137-129
98-15
98-55
98-95
98-126

135-10

143-10

150-7

98-25
98-77
98-106
98-186
102-44
119-26
128-122
130-51
137-58¢
137-146
138-28
141-10¢
144-15
147-8
148-61
149-15

151-128¢

98-392

98-1200

102-59¢

58-1286
135-107¢
144-19¢
151-32¢

99-644
98-134
98-550
98-95¢

98-1264#

135-10¢
143-10¢
150-7¢

99-80¢
129-30

137-1400

151-14
99-80
99-844

129-30

137-140

144 -8¢

151-140

154-32¢

137-129¢

98-150
98-550
98-95¢

98-126¢

135-10¢
143-10¢
150-7¢

98-254
98-77¢

98 -1064
98-186¢

102-47
119-26¢
128-128
132-14
137-65

137-1464

138-30
141-12
144-16
147-8¢
148-61¢
149-15¢
152-23
98-53¢0

98-124¢8

102-942

98-133
136-15
145-17
151-128

98-19
98-60
98-100
98-131
136-9
144-6
151-7

99-82
129-30
144 -8
151-14¢

99-80

99-840
129-30¢
137-140
148-19
151-140
154 -35

137-.46
98-19
98-60
98-100
98-131

136-9

144-6

151-7

98-29
98-81
98-111
99.9
102-47¢
119-41
128-134
132-14¢0
137-65¢
137-184
138-3%0
141-12¢
144-164
147-12
148-67
150-7
152-23@
98-584

98-1280 98-133¢

98-133¢
136-150
145-17¢6
151-128

98-19¢0
98-600

98-100#
98-1310

136-90
144-60
151-7¢

99-82
129-30
144-8

99-80¢
99-840
129-30¢0
137-140
148-19
151-14¢
154 -35¢

137-146¢

98-19¢
98-604

98-1000
98-131¢

136-9¢
144 -6
151-7¢

98-29¢
98-81¢

98-111¢

99-11
102-59
119-41¢6
129-17
134-14
137-93

137-184¢0

138-37
142-120
144-19
147-12¢
148-70
150-7¢
153-17
98-730

102-1124 105 36@

SEQ 0238
98-186 98 186¢
138-42 138-42¢
146-34 146-340
152-23 152-23#8
98-23 98-23¢
98-75 98-750
98-104 98-1040
98-165 98-165¢
137-44 137-44¢
145-8 145-8¢0
152-3 152-30
99-82 99-82¢
129-30 129-309
144-8 144 -8
99.804 99-800
120-20 120-2C
129-30¢ 129-304
137-1400¢ 137-1400
148-19 148-19
155-32 155-32¢
137-184 137-184¢
98-23 98-23¢
98-75 98-756
96-104 98-1040
98-165 98-1650
137-44 137-440
145-8 145-84
152-3 152-3¢8
98-34 98-34¢
98-85 98-85¢
98-115 98-115¢
99-11¢ 99-78
102-59¢ 102-94
120-20 120-20¢
129-17¢ 129-30
134-140 134-22
137-93¢ 137-103
137-351 137-351¢
138-39 138-392
142-14 142-148
144-199 145-8
148-7 148-72
148-700 148-77
150-18 150-18¢
153-17¢
98-77¢ 98-814¢
98 1868 99-9¢
105-66¢ 108-409
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MSTSTL

- M$WORD

M$XFER
MANUAL
MEMORY
OPEN
PNT
PNT. ..

PNTB

PNTF
PNTS
PNT X
POINTE
POP

112-250
129-17¢6
137-580
138-190
144 8¢
148 200
151-7¢
1-C21#
98-39
98-89
98-120
99-11¢
102-448
105-66#
120-91¢0
128-76¢
129-17¢
130-40¢
137-46
137-105¢
137-353%¢
138-30
140-160
144-15¢
146-29¢
148-36¢0
148-80¢
151-7¢
1-Co4¢
102-26
102-1120
121-35
128-76¢
128-134
130-40¢
137-103¢
138-37/
146-29

1 ;760
84-310

119-260
129-304
137-65¢
138-21¢
144-120
148-366
151-14¢
84-153¢0
98-39¢
98-890
98-1200
99-78
102-47
108-40
121-35
128-96
129-30
130-40¢
137-468
137-127
138-9
138-30¢
141-12
144-150
146-34
148-48
148-85
151-14
84-153¢
102-26
105-66
121-35
128-96
128-134
130-51
137-353¢
138-37
146-29
151-94¢
84-153¢
84-1534
84-153¢
84-153¢
133-25
98-11
98-76
98-148
133-34
98-11
98-76
98-148
99-156
135-13
109-26
84-1530
99-35

119-41¢0
129-33¢
137-93¢
138-28¢
144-15¢
148-480
151-32¢
98-12
98-53
98-93
98-124
99-78¢0
102-47¢
108-40¢
121-35¢
128-96¢
129-30¢
130-51
137-52

137-127¢

138-9¢
138-37
141-12¢6
144-16
146-34¢
148-48¢
148-85¢
151-140
84-201
102-26¢
105-66
121-35¢
128-96

128-134¢

130-51
138-9

138-37
146-29
154-27

105-36
137-146

133-29
98-16
98-80
98-155

135-13
98-16
98-80
98-155
99-236

148-17
84-192
99-76

120-200
129-362

137-103¢

138-30¢
144-160
148-61¢
151-94¢0
$8-120
98-53¢
98-93¢8

98-124¢0

99-80
102-59
112-25
121-35¢0
128-96¢
129-33
130-51¢
137-52¢
137-129
136-9¢
138-37¢
142-14
144-16¢
147-8
148-61
148-86
151-32

84-201¢

102-44
105-66¢0
125-35
128-96
129-36
130-51
138-9
138-37¢
146-294
154-27¢

133-34
98-20
98 -84
98-159

137-132
98-20
98-84
98-159

105-38

148-82
99-110

120-916
129-93¢

137-105¢

138-37¢
144-19¢0
148-67¢

151-128¢

98-17
98-58
98-97
98-128
99-804
102-594
112-25¢
125-27
128-122
129-33¢
130-51¢
137-58

137-129¢

138-11
138-37¢
142-14¢
144-19
147-8¢
148-61¢
148-86¢
151 -32¢
85-10
102-44
105-66¢
125-35
128-960
129-36
130-51¢
138-9
140-14¢
148-67
154-30

121-352
130-30¢

137-127¢

138-390
145-8¢0
148-70¢
152-23¢0
98-170
98-58¢
98-97¢

98-128¢

99-82
102-94
112-254
125-27¢

i28-122¢

129-36
132-14
137-58¢
137-140
138-11¢
138-39
143-26
144-19¢
147-12
148-67
149-9
151-94
85-10
102-44
112-25
125-35
128-122
129-36
134-22
138-9¢
141-10
148-67
154 -300

98-28
98-92
99-156
148-82
98-28
98 -92
111-68
105-113

109-28

125-27¢
130-40¢

137-129¢

133-42¢0
145-170¢
148-770
153-17¢
98-21
98-73
98-102
98-133
99-82¢
102-940
119-26
125-35

128-1229

129-364
132-14¢
137-65

137-1400

138-19
138-39¢
143-26¢
145-8
147-12¢
148-679
149-9¢
151-94¢
85-10
102-44¢
112-25
125-35¢
128-122
129-360
134-22
138-19
141-10¢
148-67
154-32

98-33
98-96
99-236

98-33

98-96
111-81
137-132

109-39

125-35¢
130-51¢0
137-1400
139-120
146-70
148-8040

98-21¢
98-73¢
98-102¢
98-133¢
99-84
102-940
119-260
125-35¢
128-128
129-36¢
134-14
137-65¢
137-146
138-19¢
138-42
144-6
145-846
148-7
148-67¢
149-15
151-94¢
85-10

142-12
148-67¢
154-320

98-38
98-101
105-38

98 -38
98-101

111-15

125-440
132-14¢

137-1464

140-14¢
146-29¢
148-850

98-25
98-77
98-106
98-186
99-840
10¢-112
119-41
125-35¢

128-1268¢

129-93
134-14¢
137-93

137-1464

138-19¢
138-42¢
144-6¢
145-17
148-70
148-70
149-15¢0
151-128
85-10¢
102-94
112-25@
125-44

128-1226

129-93
134-220
138-19
142-12¢
148-77
154-35

98-43
98-105
105-47

38 43
98-105

111-35

128-760
134-140
137-1840
140-16¢
146-3440
148-860

98-250
98-77¢

98-1064
98-186#

102-26

102-112¢

119-410
125-44

128-128¢

129-93¢
134-22
137-93¢
137-184
138 21
139-12
144-8
145-17¢
148-19
148-70¢
150-7

151-128¢0

99-9
102-94
120-91
125-44
128-128
129-93
135-93
138-19¢
143-26¢
148-77
154 -35¢

98 -48
98-109
105-113

98-48
98 109

111 41

128-950
134-22¢
137-351#
141-12¢
147 -80
149-9¢

98-29
98-81
98-111
99-9
102-264

102-112¢

120-20

125-444
128-134
129-93¢
134-22¢
137-103

137-1840

138-21¢
139-12¢
144 -8¢
146-7
148-19¢
148-77
150-7¢
152-23
99-9
102-940
120-91
125-440
128-128
129-930
135-93¢
138-28
144-15
148-77
155-32

98-51
98-118
109-26

98-51
98-118

111-96

128-122¢
135-107¢
137-353¢
142-1446
147-12¢0
149-150

98-294
94-81¢

98-111¢

99-9¢
102-26@
105-36
120-20¢
125-44¢

128-134¢0

130-30
134 -228

137-103¢

137-351
138-28
140-14
144-12
146-70
148-20
148-77¢
150-18
152-23¢
99-9
102-112
120-91
128-76
128-128
130-40
137-103
138-28
144-15
148-77¢8
155-32¢

98 57
98-123
111-68

98-57
98-123

111-108

SEQ 0239

128-1280 128-1340 |

137-46¢0
138-9¢
143-26¢6
148-7¢
150-7¢

98- 34
968-85
98-115
99-9¢
102-44
105-36¢
120-91
128-76

128-134¢

130-30¢
135-107

137-103¢
137-351¢

138-28¢
140-140
144-12¢
146-29
148-20¢
148-77¢6
150-18¢
153-17
99-50
102-112
120-91¢
128-76

128-128¢

130-40
137-103
138-28
144 -15
151-94
157-14

98-61
98-127
111-81

98-61
98-127

111-120

137-52¢6
138-118
144 -60
148-19¢
150-184

98-340
98-83¢6

98-115¢0

99-11
102-440
105-66
120-91¢
128-760
129-17
130-40

135-1070

137-105
137-353
138-284
140-16
144-15
146-29¢
148-36
148-80
151-7
153-17¢
102-26
102-112
121-35
128-76
128-134
130-40
1%7-103
138-286
144-158
151-94
157-140

98-65
93-132
133-25

98-635
98-13¢

112-26
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Cross reference table (CREF v05.01)

PRINT

PRINTB
PRINTF
PRINTS
PRINTX
PUSH

READBY
READEF
RFLAGS
SETPRI
SETVEC
SLASH
STARS
SvC
TABLE
XFER
XF ERF

FERT

112-32
120-49
131-16
84-960
114 -67
1-<398
1-<79¢
1 =190
1-=59¢
84-18¢0
114-17
125-12
151-82
1-=99¢
1->03%0
1->08¢
1->13¢6
1->180
1->24¢0
1->38¢
1->52¢
84-716
1-312¢
1-316¢0
1-8200

113-32
121-29
132-25
98-175
117-8
84-153¢
84-153¢0
84-153@
84-153¢
-30
114-23
127-14
152-13
84-1530
-153¢
-153¢0
-153¢
-153¢
-153¢
-153¢
-152¢
94 -29
-1530
-1336
84-133¢

8

1333333

1 3

114-62
121-36
133-30
99-172
117-22
99-80
99-78
99-84
99-82
99-69
114-4}
128-30

137-46
108-40
137-351
120-20

84-153
95-33
135-93¢

114-70
122-33
133-35
99-182
117-42

99-104
115-17
129-18
137-52

148-20
129-30

154-13

137-3530 140-140

115-29
122-34
135-91
99-219
133-28

99-108
116-20
130-21
137-58

148-48
132-14

155-13

116-34
124 -26
148-62
99-245
133-33

109-21
117-9

131-10
137-65

i48-61
137-140

141-10¢

117-12
125-39
150-13
105-54
133-36

111-9
117-30
132-13

148-70
144-8

142-124

117-36
125-51
150-15
105-59
135-15

111-24
118-23
133-16

148-19

143-260

118-40
126-34
151-31
105-62

111-26
119-14
133-23

151-14

118-48
127-48
151-105
111-32

111-93
119-19
135-12

119-27
128-135
151-117
111-40

i11-105
120-45
148-55

119-30
128-143
151-123
111-7¢

111-117
121-17
150-8

119-43
129-62

SEQ 0240

151-124
111-83

112-14
122-17
151-8

119-45
130-27
152-18
114-59

113-14
124-17
151-56




