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3.2.3.45 02046 - DRIVE CLEAR COMMAND MAS UNSUCCESSFW. . . S3
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5.10 03011 - NO VALID STATE FROM DRIVE . . . . . . . 58
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5.12 03014 - SUBUNIT CHARACTERISTICS SAY THERE ARE
ZERO READ ONLY GROUPS ., . . . . . . . « . « .« . 59
5.13 03015 - LESS THAN 1 READ/WRITE GROUP IN
DIAGNOSTIC AREA . . . . . . v ¢ 4 4 ¢ o o o o 59
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WAS MRITE PROTECTED . . . . . . . . . . .. 66
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1.0 GENERAL INFORMATION
1.1 PROGRAM ABSTRACT
This diegnostic program is provided for testing the UDASOA or KDAS50-Q

Disk Controller and the sssociated disk drives. There sre three tests
within this disgnostic:

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

disgnostics, then further tests the bus address interface end
controller memory.

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

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

This program is desi to handle all future disk drives that ere
attached to the UDASOA or KDASO-Q without modifying or rerelessing the
progrem. This is possible because the disk drives sre programmed to
tell this diegnostic about all their cheracteristics that make them
di fferent from other drives, such as number of cylinders, sectors per
cylinder, etc.

The followi POP-11 disgnostic programs ere slso provided for the
UDASOA or KDASO-Q disk subsystem:

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

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

This diegnostic cen isolate meny controller faults to either the
processor module or the SDI module of the controller. UWhenever 8
controller feult is detected and the fault cen be isoleted to one of
the two controller modules, that module should be replaced.

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 change as new versions of the Services are developed.
This program requires the following:

PDP-11 Unibus processor

28K words of memory (minimum)
Console terminal

XXDP+ load media cont.inigs this progrem
One or more UDASOA or KDASO-

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 messege
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
must be at the latest hardware and microcode revision level.

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+ User's Menual (CHQUS).

2.1 COMMANDS

There are eleven legel commends for the Diegnostic Runtime Services

(Supervisor).

This section lists the commands end gives & 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 initisl stete
Stert the disgnostic without initiolizin’
Continue at test that wes interrupted (after t(C)
Continue from an error halt

Return to XXDP+ Monitor (XXDP+ OPERATION ONLY!)
Activate @ unit for testing (sll units ere
considered to be active at stert time
Desctivate a unit

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

Type the state of all flegs (see section 2.3)
Clear 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 asre sppended to the legal commends. All of
the legal switches are tsbulsted below with a brief description of
each. In the descriptions below, & decimal number is designated by

"DDDOD .
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 : DDODD Execute DDODD passes (DDODD = 1 to 64000)

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

/E0P : DDDDD Report end of pess 0035885 after every
0DDDD pesses onlI. ( = 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:1-5/PASS:1000/E0P:100
The effect of this commend will be: 1) tests 1 through 5 wiil be
executed, 2) 8ll units will tested 1000 times and 3) the end of pass
messoages will be printed after esch 100 passes only. A switch can be

rec ized by the first three cheracters., 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
CONTINUE 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 pearameters such as
looping on error. All flags ere cleared at startup and remsin clesred
until explicitly set uoingatho flags switch. Flege ere elso cleesred
after a START or RESTART command unless set ucin? the fleg switch.
The ZFLAGS command mey elso be used to clear all lags. With the
exception of the START, the RESTART and ZFLAGS commands, no commsnds
affect the state of the flags; they remain set or cleared es
specified by the last flag switch.

FLAG EFFECT

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

LOE Loop on error

IER» Inhibit all error reports

IBE= Inhibit all error reports except

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

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

PRI Direct messsges to line printer

PNT Print test number as test executes

BOE "BELL" on error

UAM Unattended mode (no manuasl intervention)

ISR Inhibit statisticsl reports

IDV Inhibit program dropping of units

LOoT Loop on test

sError mesceges are described in section 3.1

See the XXDP+ User's Manual for more deteils on flags. You may
specify more than one fleg with the FLAG switch. For exsmple, to
cause the program 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 answer this question with an “N",
the Runtime Services will use the answers built into the program by
the SETUP utility (see chapter 6 of the XXDP+ User's Manual). 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 sddressed 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 & 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 answer to
this question is ignored and level 4 is used because sall Q-bus
devices interrupt ot level 4,

DRIVE @ (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

festeg on one controller ot a time (controller configuration
imit).

StQ 0012
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2.5 SOFTWARE QUESTIONS

After you have answered the hardware questions or after a RESTART or
CONTINUE  command, the Runtime Services will ask for software
parameters. You will be prompted by “CHANGE SW (L) 2" If you wish to
change any parameters, answer by typing “Y". The software aquestions
and the default values are described in the next paragraphs.

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

Test 2 has a8 manual intervention mode which allows additional
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 errcrs detected,
it may be desirable to chenge this snswer to "Y* and eslter the
testing to further isolete the problem. If this question is
answered "Y", and the UAM (unattended mode operation) flag is
set, test 2 will print a warning message that the mode canmnot be
entered and will proceed as if answered “N”. See the description
of the individual tests in section 5 for more information.

SEQ 0013
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2.6 EXTENDED P-TABLE DIALOGUE

When you enswer the hardware questions, you are building entries in o
table that describes the devices under test. The simplest way to
build this table is to answer 8all aquestions for each unit to be
teated. If you are testing multiple drives on the same controller,
this becomes tedious since most of the snswers ere repetitious.

To illustrate @ more efficient method, suppose you are testing o
UDASOA with 4 disk drives attached to it. These units sre numbered 0
through 3. There is one hardware perameter that can v.r; om? units,
the drive nusber. This drive nusber may be O through 252. Below is @
simple way to build s table 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»

DRIVE # (D) 0 2 <CR>»

UNIT 2

CSR ADDRESS (0) 172150 ? <«CR>
VECTOR (0) 154 7 <«CR>

BR LEVEL (D) S 2?2 <CR>»

DRIVE ¢ (D) 0 2 1<CR>

UNIT 3

CSR ADDRESS (0) 3172150 ? <CR>
VECTOR (0) 154 ? <CR>
BR LEVEL (D) S ? <CR>
DRIVE ¢ (D) 1 2 2<«CR>

UNIT 4

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

B8R LEVEL (D) 5 2 <CR>

DRIVE @ (D) 2 7 3<(R>

As you cen see from the sbove example, the herdwere persmeters do not
very significently from unit to unit. The procedure shown is not very
efficient. Also, notice thet the defeult value for the drive number
chenges when o non-defsult response is given.

The Runtime Services con teke multiple unit epecificetions however,
Let's build the same table using the multiple epecification feature.

Exemple 1:
® UNITS (D) ? 4CR>»
UNIT 2

SEQ 0014
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CSR ADDRESS (0) 172150 ? «<CR»
VECTOR (0) 154 2 <(CR>

BR LEVEL (D) 5 ? <«CR>

ORIVE @ (D) O ? O-3<«CR»

Example 2:
@ UNITS (D) 2 4<«CR»

UNIT 1

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

BR LEVEL (D) S 7 <«CR>

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

As you can see in the above dislogue. the supervisor will build es
many entries as it cen with the information given in any one pess
through the questions. In each example, 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 5 for
esch entry since they were specified only once. In the first example,
the "-" construct tcho the supervisor to increment the dete from the
first number to the second. In this cese, drive numbers 7, 1, 2, and
3 were specified.

S€EQ 0015
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SEQ 0016

2.7 QUICK START-UP PROCEDURE

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

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

Type “R ZUDMAO*

Type “START*

Answer the "CHANGE HW" question with "Y”
Answer sll the hardwere questions
Answer the “CHANGE SW" question with “N*

® ~N & Vs

When you follow this procedure you will be using only the defsults for
flags end software perameters. These defaults are described in
sections 2.3 and 2.5.

Semple of terminal dislogue to test two disks on one UDASOA or
KDASO-@:

DR>STA/FLA:PNT/PAS:1

CHANGE MW (L) 7 Y

¢ UNITS (D) 2?2

UNIT 0

CSR ADORESS OF CONTROLLER (0) 172150 ?

VECTOR (0) 154 ?

BR LEVEL (D) 5 ?

DRIVE ¢ (D) 07 0.1

CHANGE SW (L) 2?2 Y

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

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

1ST: 002
1ST: 003

DR>
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SEQ 0017

3.0 ERROR INFORMATION
3.1 TYPES OF ERROR MESSAGES

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

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

where:
disg = diegnostic name
severity = error type (SYS FTL ERR, DEV FTL ERR, HMRD ERR or SFT ERR)
errnum = @error number
unit = Arbitrery nusber sssigned by the supervisor to esch P-table
tst = test where error occurred
sub * subtst where error occurred
hostpc = address of error message c3ll in the host progrems

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

Device fatel errors (DVC FTL ERR) are used to report errors that are
fatal to the device (may be either a UDASOA or KDAS0-Q or disk drive),
Testing stops on that device for the remsinder of the current test.

Hard ¢rrors (HRD ERR) reports most of the errors dJdetected. 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 contain some additionsl
information about the error. hese are slweys printed unless the
“IFR* or "IBE“ flegs oere set (sectinn 2.3). These messages are
printed after the sssocisted general messsge.

Extended error messages contain supplementary error information such
as register contents or /bad date. These sre alu.g. printed
unless the “IER”, “IBE“ or “IXE” flags are set (section 2.3). These
messoges ere printed after the sssociated general error message and
any associated besic error messages.

The genersl and besic error messages from this diegnostic are always
one line each, The basic messege de’'ines wha: progrem detected the
error, the drive being tested and the time of the error.
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The PDP-11 program that is losded into memory when you give the “R
U0 commend to the XXDP+ monitor contains two parts, the host
leve. code and three programs which sre losded into the UDAS0A or
KDAS0-@ for execution, These three progrems are called "disgnostic
machive* or DM progrems. The “diagnostic machine” is the facilit in
the controller which executes & PDP-11 like pogrem. The Lrg.
majority of the testing is done by these three “diagnostic machine”
programs. Once the host level program has losded end started the
"diagnostic machine” program, sll it does is respond to requests from
that progrem. These requests include such thi es telling the
*disgnostic machine” whicn disks on that UDASOA or KDASO-QG ere to be
tested and printing error messeges.

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

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

identifies the address of the UDASOA or KDAS0-Q being tested. It may be
omitted if the error is not specific to one controller.

BUS ADDRESSING OM PC: dmpc CONTROLLER AT cer RUNTIME hh:em:ss
The “dicgnostic machine” program losded in test 1 detected the
error. DM PC: dmpc identifies the address in the "disgnostic
machine” progrem where the error message is reported.
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hh:mm:ss
The “diagnostic mechine” progrem loaded in test 2 detected the
error. DM PC: dmpc identifies the address in the “disgnostic
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” program loaded in test 3 detected the
error,

Semple error missege:
CZUDM DVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 003 PC: 021062 - general messasge

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

S€EQ 0018
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Some informational mun?c sre 8lso printed by this program. They
are ususlly one or two lines in length. They are printed ss extended
messages and ere printed unless the "IER", “IBE” or "IXE” flags ere
set. These messeges oere for informetionsl purposes only end their
contents asre self explanitory.

3.2 SPECIFIC ERROR MESSAGES

Following is @ list of the error messeges that may be printed by the
diagnostic program. In the list, some of the numbers that may very
with execution or program version asre shown a8 lower case words.
These include program counters end runtime., Other numbers, such es
unit nuwber, drive number, UDASOR or KOASO-Q eddress and dets in
registers sre filled with ssmple numbers. Additionsl 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 -

CZUDM 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

hen the hardware questions were answered, two units were selected
with the same CSR sddress but with a differant vector or BR level. A
single UDASOA or KDASO-Q can have only one vector orBR level. The
progras is eborted end returns to the supervisor prompt so that you
cen change the hardware aquestions.

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 HARDWARE QUESTIONS

TWO UNITS SELECT THE SAME DRIVE

The rardware aquestions for two units were exactly the same. The
progrem is sborted sand returns to the Runtime Services prompt so that
you can change 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 tet SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

INVALID ANSVERS GIVEN TO THE HARDWARE QUES' IONS

MORE THAN &4 DRIVES SELECTED ON THIS CONTROLLER

Up to four physical disk drives can be attached to & UDASOA or KDASO-Q
st one time. The program is sborted and returns to the supervisor
prompt so that you cen change the hardware questions.

3,2.1.4 00004 NOT ENOUGH MEMORY TO TEST THE UNITS SELECTED -

CZUDH SYS FTL ERR OGOO4 ON UNIT 00 TST tet SUB sub PC: hostpc
HOST PROGRAM RUNTIME hh:mm:ss

NOT ENOUGH MEMORY TO TEST THE UNITS SELECTED

RESTART PROGRAM AND TEST FEWER UNITS AT A TIME

This program does nct limit the number of units that can be tested by
specifying & maximum nusber. Whet limits the number is the amount of
memory used to store dete on esch unit. You have exceeded the number
gf mits.: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. PLLASE RE-LOAD PROGRAM

When the host program is sterted, controller tsbles sre set according
to the P-tables. Error 00006 will occur if the tables were corrupted
after restarting the disg- nostic. Load snd stert your program 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 sborted
and returns to the supervisor prompt so that you cen change the
hardware questions.
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3.2.1.7 00014 - CONTROLLER IS5 NOT SUPPORTED BY DIAGNOSTIC PROGRAM -

CZ2UDH DVC FTL ERR 00014 ON UNIT 00 TST tet SUB sub PC: hostpc

HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:se

CONTROLLER IS NOT SUPPORTED BY THIS DIAGNOSTIC PROGRAM.

THIS PROGRAM REQUIRES A UDASOA (MODEL 6, MICROCODE VERSION AT LEAST 3),
OR A KDASO-Q (MODEL 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
KDARS50-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 UDASOA 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 sccurste results are not gusrenteed.

3.2.1.8 00021 - FATAL ERROR REPORTED BY CONTROLLER -

CZUDH DVC FTL ERR Q0021 ON UNIT 00 TST tst SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss

FATAL ERROR REPORTED BY CONTROLLE%

SA REGISTER CONTAINS 105154

REPLACE CONTROLLER SDI MODULE

The controller resident diagnostic detected a failure. The error is
displeyed in the SA register. Here are the possible error values and
their meaning:

104000 - Fatal sequencer error

104040 - D PROC ALU test error

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

105102 - D PROC no board 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 erronecusly / CROM parity error

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

106055 - Unexpected trap - abnormal 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 82 test count was wrong

112300 - STEP 2 INIT error

SEQ 002.
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SEQ 0022

122240 - DMA test error
122300 - STEP 3 INIT error
1842300 - STEP 4 INIT error

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

CZUOH 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 EXPECTED 004000

SA REGISTER CONTAINS 000000

REPLACE CONTROLLER PROCESSOR MODWLE

The controller did not respond as expected during the initialization
sequence which communicates using datas 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

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

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

3.2.1.10 aggggv- 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 FOLLOWING WORDS NCT CLEARED:
ADDRESS CONTENTS
040644 000010
040650 000010
040652 000010
REPLACE CONTROLLER PROCESSOR MODULE

The controller is to clesr the ring structure (s communications area
used by the controller to talk to the host) in host memory before Step
4 of initielizetion. If the controller disgnostics did not clear
memory end did not fl an error, then error message 00023 is
displeyed. The contents of each word in memory is set to 177777
before the test. Feilure of the controller to clear each word
indicates a 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 -

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

HOST PROGRAM CONTROLILLER AT 172150 RUNTIME hh:mm:ss

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

SA REGISTER CONTENTS 004400

For better testing, the host cen test the PURGE and POLE mechenism of
the controller. To do so the host sets bitlS of the step 3 dete end
sends the wvatas 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 bui maybe broken.

3.2.1.12 00025 - INCORRECT DATA RETURNED IN SA REGISTER -

CZUDH DVC FTL ERR 00025 ON UNIT 00 TSi tst SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:sm:ss

INCORRECT DATA RETURNED IN SA REGISTER DURING INITIALIZATION
SA EXPECTED 004400

SA REGISTER CONTAINS 004000

REPLACE CONTROLLER PROCESSOR MODW.E

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

3.2.1.13 ?gggé - DATA COMPARISON ERROR DURING OIAGNOSTIC 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 ERPROR DURING OIAGNOSTIC PORT LOOP TEST

DATA SENT TO SA REGISTER 000001

RECEIVED FROM SA REGISTER 000000

REPLACE CONTROLLER PROCESSOR MODULE

The controller csn be put into a mode where the SA register acts as &
wrap port. While the controller is in this mode, any date being sent
to the SA register will be displeyed :n the SA register within a small
period of time, If the date in the SA register does not match the
date that wes sent to the SA register, then error messege 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 tet SUB sub PC: hoetpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ee

SA REGISTER OID NOT CHANGE AFTER WRITING TO IT

IN PORT LOOP OIAGNOSTIC

SA REGISTER CONTAINS 004400

REPLACE CONTROLLER PROCESSOR MODWLE

The controller can be put into a mode where the SA register acts as @
wrap port. While the controller is in this mode, any dets being sent
to the SA register will be displeyed i the SA register within s sma’l
period of time. IF, after the host progrem sends dete to it while ¢
was in diagnostic wrep mode, the controller does not chenge the
contents of the SA register, error messsge 00027 is displayed.
Replace controller processor module.

3.2.1.15 00028 - CONTROLLER OID 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 MODWL.E

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 e different BR level than expected. If
the controller under test is a UDASOAR, be sure the priority plug on
the controller and the BR level eopecified during the hardwere
questions match. If these are the same, this error indicates a
problem with the controller processor module. If the controller is o
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 bh:mm:ss

FATAL ERROR REPORTED BY CONTROLLER

SA REGISTER CONTAINS 100004

A message from the controller firmwere 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 read 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
10001S - Hardware timeout of instruction loop
100016 - Invelid virtual circuit identifier
100017 - Interrupt wri.te error on bus
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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 tet SUB sub PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ee

NO INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES

ASSUME PROGRAM IS HUNG

All DM programs are required to communicate with the host progrem; so
os to mesure the host progrsm that the DM progrem is not hung up or in
an endless loop. If the program has not done 80, the host program
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 DM PROGRAM WITH UNKNOWN REQUEST NUMBER
MESSAGE BUFFER CONTAINS:
000001 000002 000003 000004 000003 000006 000007
000008 000009 000010 000011 000012 000013 000014
000015 000016 000017 000018 000019 000020 000021
000022 000023 000024 000025 000026 000027 000028
000029 000030 000031 000032 000033 000034 000035

The DM progrem and the host progrem cosmunicete with sach other using
packets. Each pecket must have o request number set up by the DM
program and interpreted by the host progrem. This request number is
not @ known request nusber. The problem mey be the bus or either one
of the controller modules or & corrupted DM progrem. UWord 1 contains
the OM request nusber, end word 2 typically contsins the drive number.
The rest of the buffer containg informetion specific to o DM request.
The 1“" in the exemple show the order in which words sre
displeyed.

SEQ 0027
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3.2.1.20 00033 - RESrLCT PACKET FROM CONTROLLER DOES NOT CONTAIN
EXPECTcD DATA -

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

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 00000 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 was given by to
controller. The response pecket may have been in error with one of
the following points:

1) The end code wes not a8 expected.
2) The stetus code showed an error occurred with the lest command.
3) The commend reference nusbers (the firet word) did not metch.

If 1 or 3 occurred, there mey have been @ transmission problem between
the controller end the host progrem. 1f 2 occurred, check the error
code in the MSCP specificecion for further information, The peckets
sre displayed 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 FTLL 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 000018 000019 000020 000021

000022 000023 000024 000025 000026 000027 000020

000029 000030 000031 000032 000033 000034 000035

The currently running DM progrem sent 8 messege to the controller
referencing o drive which doesn’'t have sn entry in the host progrem's
drive “ets tebles. The message sent to the host program is also
incluced in the error messege. This error indicates either s software

SEQ 0028
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SEQ 0029

or hardwere error. Re-load the diagnostic progres 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 Q0036 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 progrem
expects en interrupt within 30 seconds. Tha interrupt is used to
sssure the host program 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 hh:mm:es

MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS

g;fg:()s BUS SELECTION SWITCHES ON CONTROLLER PROCESSOR MODULE

OR REPLACE COILTROLLER PROCESSOR MODULE

A non-existent memory error occurred when the host program tr.ed to
access the controllcr IP and SA registers while in subtest 2 of test
1. The controller is st snother CSR address (check the bus selection
suitches) or the processor module is broken or the bus is broken.

3.2.1.24 00039 - DATA COMPARE ERROR QURING CONTROLLER MEMORY TEST -

CZUDH DVC FTL ERR 00039 ON UNIY 00 TST 001 SUB 008 PC: hostpc
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:em:ss

DATA COMPARE ERROR DURING CONTROLLER MEMORY TEST

CONTROLLER MEMOQY ADDRESS xxxxxx

DATA WRITTEN xxxxxx DATA READ xxxxxx

Subtest 8 of the Bus Addressing Test performe a controller memory test
by writing known dets petterns to the controller memory and then
resding the dete back. If the dets read is not the seme as the data
written this error will occur. This usually indicatew a bad memory
locstion in the controller or 8 controller memory addressing problem.




E?2

CZUDHAO UDASOA/KDASO-Q BASIC SU MACRO V05.01b Sunday 07-Oct-84 10:38 Cage 30
- USER DOCUMENTATION

UDASOA/KDASO-0 Basic Subsystem Dieg. Usgser Guide Page 29

3.2.2 TEST 1 ERROR MESSAGES (010C0 TO 01999) -

3.2.2.1 1000 - DIAGNOSTIC INTERNAL ERROR DETECTED -

CZUDH OVC FTL ERR 01000 ON UNIT unit TST 001 SUB 000 PC: hostpc

BUS ADDRESSING DM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME “h:mm: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 (HEX)

END resd_end (HEX)

write_stert:
Starting address of the writesble srea in hex.

write_end:
Ending address of the writasble area in hex.

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

read_end:
Ending sddress of the resdeble erea in hex.

Before sterting the test, BAT checks the parameters paseed to it from
the host to make sure that all the perswesters are valid. If a problem
is found with 8 perameter (0dd address, no readeble or writesble area)
the sbove error is printed.

This ususlly indicates 8 host processor or host memory with major
problems. un the processor and 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 ODURING ONE-WORD READ -

CZUuoH OVC FTL ERR 01001 ON UNIT unit TST 001 SUB 000 PC: hostpc
BUS ADORESSING DM PC:dmpc CONTROLLER AT caddr DRIVE pl RUNTIME hh:mm:ss
NON-EXISTENT MEMORY ERROR DWIHBOC(T);E-UORD READ FRSEHXHOST MORY

L

SEQ 0030
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ADDRESS octal _asddress hex_address

octal _address, 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 contain their own addresses
(the cooperating host portion of the test), BAT got a NXM error. NXMs
are epected in the readable srve, but not in the writeable ares.
When o NXM is detected during the resding of the addresses, the sbove
error is printed.

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

3.2.2.3 1002 - PARITY ERROR DURING ONE-WORD READ -

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

octel _sddress, hex_sddress:
The 32 bit octal end “ex address, respectively, of the locstion
of the perity error.

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

This cen be casused by bad 8 bed transmitter on the host memory, a bad
receiver on the controller, stuck-st-one-or-zero deta lines in the
controller or 8 bed beckplene. Run the processor and memory
disgnostics before continuing.

3.2.2.4 1003 - UNKNOWN ERMOR 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
ADDRESS octal _address hex_address

————— . — ——— ———— —— " ——— -—

SEQ 0031
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SEQ 0032

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

octel _address, hex_address:
The 32 bit octal end hex address, 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 coused by running old disgnostics on # new and
improved controller. Another possibility is that the controller has
nofor problems. Except for a very pathologicel problem, this is
unlikely, since with major problems the disgnostic 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 ceddr DRIVE plug RUNTIME hh:mm:ss
NON-EXISTENT MEMORY ERROR DURINgc?:E-HORD WRITE TSE:OST MEMORY

ADDRESS octal _sddress hex_address

octel _sddress, hex_sddress:
The 32 bit octal snd he: sddress, rcspectively, of the location
of the non-existent memory.

If, when writing during the unique sddressing test, s NXM is dJdetected
within the writesble srea, the sbove error is printed.

This usually indicates the controller hes a high addressing line that
is stuck at one. A less likely possibility is that the host processor
or host memory have major problems. Run the processor and memory
disgnostics before continuing.

3,2.2.6 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 INTERNAL ERRGR DETECTED
UNKNOWN ERROR CODE RETURNED FROM CONTROLLER DURING CNE-WORD WRITE
TC HOST MEMORY
ERROR CODE RETURNED FROM CONTROLLER: code (DECIMAL)
OCTAL ME X
ADDRESS octal _address hex_address
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code:
The error code returned in DM Rl that BAT does not recognize.

octal_sddress, hex_sddress:
The 32 bit octel snd hex address, respectively, of the location
which caused the unknown error

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

This is ususlly caused by running old disgnostics on 8 new and
improved controller. Another possibility is that the controller hes
ma jor problems. Except for a very pathological problem, this is
un iko}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 01006 ON UNIT unit TST 001 SUB 000 PC: hostpc
BUS ADDRESSING OM PC:dmpc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mwm:ss
HOST MEMORY ADDRESSING ERROR. TWO ADDRESSES ACCESS THE SAME LOCATION

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

octal _good, hex_good:
The 32 Hit octel and hex sddress, respectively, of the losation
which is 'bese’ of the test.

octal_Lest, hex_test:
The 32 bit octel snd hex eddress, respectively, of the address
thet was under test.

octal_xor, hex_xor:
The 32 bit octel end hex velues, respectively, showing the
sddressing bit that is stuck-at-one or stuck-st-zero.

1¢, during the unique addressing test, the esame location is found to
respond to two different eddresses, the sbove error is printed.

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

SEQ 0033
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3.2.2.8 égggliNHOST MEMORY ADDRESSING ERROR.  LOCATION READ SHOWLD

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

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

THE LOW 16 BITS OF ITS ADDRESS

OCTAL HEX
ADDRESS octal_address hex_address
DATA READ octal_dete hex_date
DATA EXPECTED octal _expected hex_expected

octal _esddress, hex_address:
The 32 bit octal snd hex address, respectively, of the location
which has bewn read.

octal _date, hex_date:
The 16 bit octal end hex contents, respectively, of the eddress

ebove.

octal_expected, hex_expected:
The 16 bit octal and hex values, respectively, which was expected
to be found Iin the sddress above.

If, while reading the addresses that contsin their own sddvesses., BAT
detects that en address DOES NOT contein the low 16 bits of it's own
address, the sbove error is printed.

This usuelly indicates an addressi 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 major
problems. Run the processor and memory diagnostics before continuing.

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

CZUDH OVC FTL ERR 01008 ON UNIT unit TST 001 SUB 000 PC: hostpc
BUS ADDRESSING DM PC:dmpc CONTROLLER AT caddr DRIVE pl RUNTIME hh:mm:ss
NON-EXISTENT MEMORY ERROR DURING LARGE-BUFFER WRITE TO HOST MEMORY

OCTAL HE X
BUFSER STARTING ADDRESS -ctal_sddress hex_sddress
BUFFER SIZE IN BYTES octesl_size hex_size

octsl _sddress, hex_sddress:
The 32 bit octal and hex address, respsctively, of the start of
the lerge buffer write.

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

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

6@ 0034
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printed (the entire writesble area should writesble end 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 hest 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 DRIVE plug RUNTIME bh: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 octal_sddrese hex_sddress
BUFFER SIZE IN BYTES octal _size hex_size

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

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

octal_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 Rl1. The
only error possible is a NXM. If BAT sees @ error code other than »
NXM (or @ success) in DM R1, the sbove error is printed.

This is ususlly ceused by rumning old diagnostics on & new oand
improved co .troller, Another posibility is that the controller has
some kind of stress or hest releted problem. A less likely
pouibil.it! is that the controller has major problems. Except for a
very psthologicel problem, this is unlikely, since with major problems
the disgnostic 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 DRIVE pl RUNTIME hh:mm:ss
NON-EXISTENT MEMORY ERROR Dl.RIMSC IT.::‘_!GE-ELFFER REA&;ROH HOST MEMORY

BUFFER STARTING ADDRESS octal_address hex_address

BUFFER SIZE IN BYTES octal_size hex_size

SEQ 0035
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octal_sddress., hex_asddress:
The 32 bit ocrsl and hex address, 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 s
printed (the entire writesble ares should readsble)

This ususlly indicates 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 related 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 hh:mm:ss
PARITY ERROR DURING LARGE-BUFFER READ FROM HOST MEMORY

OCTAL HEX
BUFFER STARTING ADDRESS octal_sJidress hex_address
BUFFER SIZE IN BYTES octel_size hex_size

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

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

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

This can be ceused by bad a bad transmitter on the host memory, a bad
receiver on the controller, stuck-st-one-or-zero date lines in the
controller or 8 bad backplane. Another posibility is that the
controller has some kind of stress or heat related 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 ADDRESSING DM PC:dmpc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:ss
DIAGNOSTIC INTERNAL ERPOR DETECTED

UNKNOWN ERROR CODE RETURNED FROM CONTROLLER DURING LARGE-BUFFER READ

FROM HOST HMEMORY

SEQ 0036
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ERROR CODE RETURNED FROM CONTRCLLER: 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.

octel _address, hex_sddress:
The 32 bit octal and hex address, respectively, of the start of
the large buffer read.

octal_size, hex_size:
The 16 bit actal and hex size, respectively, of the transfer.

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

This is usually ceused by running old disgnostics on & new and
improved controller. Another posibility is that the controller has
some kind of stress or hest related problem. A less likely
possibilit{ is that 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 ég%g - DATA COMPARE FAILED AFTER LARGE-BUFFER WRITE THEN

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

8US 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_asddress hex_address
BUFFER SIZE IN BYTES octal_size hex_size
ADORESS OF ERROR octal_error hex_error
DATA READ octal_date hex_data
DATA EXPECTED octal _expected hex_expected

octal _address., hex_sddress:
The 32 bit octel and hex address, respectively, of the start of
the large buffer read.

octal _size, hex_size:
The 16 bit octsl and hex siz2, respectively, of the transfer.

octal _error, hex_error:
The 32 bit octal snd hex sddress, respectively, of where the dats
comparison feiled.
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octal_deta., hex_destas:
The 16 bit octal and hex contents, respectively, of the eaddress

sbove.

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

After o lnn?o buffer read., BAT checks the deta read against a known
pattern. f eny difference is found between the pattern resd and the
known pattern, the sbove error is printed.

This usually indicates the controller has a dets line that is stuck at
one or zero. Another posibility is that the controller hes 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 TQ 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 sterts executing out of the DM, it doesn't know if it had
been sterted to execute drive di tics or restarted to down line
load 8 disgnostic into the drive. IFf it had been resterted 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 locsted 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 OO0 TST 002 SUB 000 PC: hostpc

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

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 are 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
trensmitter on the drive side or » bad receiver on the controller side
or the SUI cable mey have taken a ‘iit.

1.2.3.3 02002 - DRIVE STATE RECEIVED HAS BAD PARITY -
CZUDOH HRD ERR 02002 ON UNIT 00 TST 002 SUB 000 PC: hostpc

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

DRIVE STATE RECEIVED HAS BAD PARITY AFTER DRIVE WAS INITED

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

SEQ 0039
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SEQ 0240

3.2.3.4 02003 - DRIVE IS NOT ASSERTING RECEIVER READY -

CZUDH HRD ERR 02003 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhih:mm:se
DRIVE IS NOY ASSERTING RECEIVER READY IN DRIVE STATE AFTER DRIVE WAS INITED

This error messege is presented if receiver ready was not received
from the drive aefter the Jdrive wes inited, There may b 8 bed
transmitter on the drive side or 8 bad receiver on the controller side
or the SOOI ceble may have taken o hit,

3.2.3.5 02004 - TIMEOUT ON 3END OF ECHO COMMAND TO DRIVE -

CZUDH HRD ERR 02004 ON UNIT 00 TST 002 SUB 000 PC: hostpec
DISK RESIDENT DM PC: dmpec CONTROLLER AT cer DORIVE plug RUNTIME hhh:mm:ss
TIPE%':OOU(T,ACT!: SE:_IJ OF ECHO COMMAND YO DRIVE

This error messege is presented if & send of the ECHO command timed
out. This may be ceused by receiver resdy being dessserted. The echo
dets is presented in hex.

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

CZUDH MRD ERR 02005 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT DM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:ss
Eﬂgtcn;oblol:?nﬁ gECEIVE OF ECHO RESPONSE FROM DRIVE

This error message s presented if & receive of en ECHO commaend was in
error, The echo data is presented in hex. There may be a bad
trenemitter on the drive side or ®» bed rece:ver on the controller side
or the SDI cable mey have teken a hit.
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3.2.3.7 02006 - ECHO COMMAND RESPONDED WITH OIFFERENT DATA -
CZuDH HMRD ERR 02006 ON UNIT OO0 TST 002 SUB 000 PC: hostpc

DISK RESIDENT OM PC: ompc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:ss

ECHO COMMAND RESPONDED WITH DIFFERENT DATA
ECHO DATA SENT OOFE
ECHO DATA RECEIVED OOFF

This error message is presented if the dste returning from en ECHO

command did not match the date it was suppose to. The dets presented
is in hex,

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

CZuDH HRD ERR 02007 ON UNIT 00 TST 002 SUB 000 PC: hostpc

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

ERROR BIT SET IN GETY STATUS RESPONSE AFTER DRIVE CLEAR
GET STATUS RESPONSI
REAL TIME STATE state
STATUS (FROM R TO L): wordd wordS wordd word3 word? wordl word0:

This error message is presented when an error bit is set n the status
of & drive efter the drive wes clesred of ell errors. The dete
displeyed is the responce from s GET STATUS commend. The error bits
in the responce sre in bit position 3, S and 6 of word2. For further
description of the GET STATUS responce, refer to the SOI Functionel
Spec v3.6 and the drive's functional spec.

REAL TIME STATE stete:

The res]l time stete is the real time drive stete AFTER Test 2 detectec
the error. THIS VALUE IS DISPLAYED IN HEX. In this example. receiver
ready and sttention sre both ssserted.

The bit positions ere defined s follows:

0001 - Receiver resdy (Test 2 sble to trenemit to drive)
0002 - Attention (error occurred or online timeout expired)
0040 - Availsble (drive offline and usuasble)

1000 - Read/\rite resdy

The complete meaning of these bits is beyond the scope of this text,
plesse refer to the operetor documentation for the drive you ere
work ing on.

STATUS (R TO L): wordd wordS wordd word} word2 wordl wordO:

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 status’ meaning is beyond the scope of this te-t,
pleene refer to the operator documentation for the drive you sre
work ing or,

SEQ 0041
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3.2.3.9 02008 - TIMEOUT ON SEND OF ONLINE COMMAND TO ORIVE -
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 signel 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 ON_INE RESPONSE FROM DRIVE
explanation

This error messege is presented if 8 receive of an ONLINE commend wes
in error. An explenstion of what the error wes is 8lso presenced.
These explanations ere:

TIMEOUT ERROR OCCURED DURING RECEIVE XFC

This error is & failure of the drive to respond to en SDI level 2
command (see the SOI epecification) before the drive-supplied command
timgout expires.

1ST WORD NOT START FRAME DURING RECEIVE XF(C
The first word received by the controller from the drive was rot o
valid messege start frame.

FRAMING ERROR OCCURED ON SDI LEVEL O READ DURING RECEIVE XFC

This is ceused 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 ss & message stert frame without
ever receiving o message end frame. This cen be ceused by the drive
sending a response before the controller ssserts receiver resdy, or o
random hit on the SOI cable that gerbles s frame or » bad drive
trenemitter or controller receiver.

CHECKSUM ERROR OCCURED ON SOI LEVEL O READ DURING RECEIVE XFC

The checksum stteched to & messsge end frome did not match the
checksum computed over the level 2 commend, This could be ceused by a
bed drive trendmitter, bed controller receiver, incorrectly computed
checksum by the drive (unlikely) or s rendom hit on the SDI cable.

BUFFER SIZE SMALLER THEN RESPONSE DURING RECETIVE XxFC

A buffer size 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
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 enything thet wes expected.

Possible controller microcode change without test 2 updste.

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

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

ONLINE COMMAND WARS UNSUCCESSFUL
REAL TIME STATE 0003
STATUS (R 10 L): 1312 13110 0908 0706 0504 0302 0100

The ONLINE command was not successful. The drive's status s
displeyed. See hard error 2007 for further information on the formeat

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

3.2.3.12 02011 - ONLINE COMMAND DIO NOT RETURN EXPECTED RESPONSE CODE

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

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

ONLINE COMMAND DID NOT RETURN EXPECTED RESPONSE COOE
EXPECTED RESPONSE 7t
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 sctusl 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 SU3 000 PC: hostpc

DISK RESIOENT OM PC: dmpc CONTROLLER AT csr DRIVE pl RUNTIME hhh:

TIME-OUT ON SEND OF GET UNIT CHARACTERISTICS COMMAND TO DRIVE

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

tSS

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

CZUuDH HRD ERR 02013 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT DM PC: dmpc CONTROLLER AT csr DRIVE l.ug RUNTIME hhh:mm:ss
ERROR DURING RECEIVE OF GET UNIT CHARACTERISTICS commo FROM DRIVE

explenation

This error message is presented if a receive of a GET UNIT
CHARACTERISTICS commend was in error. An explanation of what the
error 5339 is also presented. These explenations are described in hard
error .

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 WIVE 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 s 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 hhh:mm:ss
GET UNIT CHARACTERISTICS COMMAND DID NOT RETURN EXPECTED RESPONSE coot
EXPECTED RESPONSE 78
ACTUAL RESPONSE 00

The GET UNIT CHARACTERISTICS commend did not return an expected
response code. The expected response and actual 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
DISK RESIDENT OM PC: dmpc CONTROLLER AT csr DRIVE pluyg RUNTIME hhh:mm:ss
HOST PROGRAM GAVE DM CODE IMPROPER DATA

EXPECTED VALUE SHCULD BE BETWEEN O AND 3

ACTUAL VALUE WAS =x

The host tells the DM program what to do after the DM progrem is done
testing the drive's diegnostic. If the velue is not within the
expected renge, this error messege is printed. There i® no drive
problem. The problem is between the host end 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 DM 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 drive. ihe
drive did not sssert the REFEIVER READY signel over the SDI.

3,2.3.19 02018 - ERROR DURING RECEIVE OF DIAGNOSE RESPONSE FROM DRIVE

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

DISK RESIDENT OM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
ERR(IR D?_!IDG RECEIVE OF DIAGNOSE RESPONSE FROM DRIVE

explanation

This error message is presented if a receive of & DIAGNOSE ccmmand was
in error. An explenstion of what the error was is also presented.
These explanstions are described in hard error 2009.
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3.2.3.20 02019 - DIAGNOSE COMMAND WAS UNSUCCESSFUL -
CZUDH HKD ERR 02019 ON UNIT 00 TST 002 SUB 000 PC: hostpc

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

DIAGNOSE COMMAND WAS UNSUCCESSFUL
REAL TIME STATE stete
STATUS (R TO L): 1312 1110 0908 0706 0S04 0302 0100

The DIAGNQSE command wes not successful. The drive's status is

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

3.2.3.21 93(;%0 - DIAGNOSE COMMAND DID NOT RETURN EXPECTED RESPONSE
C -

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 FC
ACTUAL RESPONSE 00

The DIAGNOSE commend did not return an expected response code. The
expected response and sctual response sre in hex.

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

DISK RESIDENT OM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTI/ME hhh:

DRIVE DIAGNOSTIC REPORTS A HARD ERROR
TEST NUMBER 0000
ORIVE TYPE 00
ERROR NUMBEW 0000

date
The drive di tic found an error and is reporting the error beck to
the host. 11 values ere in hex. TEST NUMBER shows what test was

run. DRIVE TYPE shows what type of drive was being tested. ERROR
NUMBER shows the result of the test. The drive may pesss back data to
the host. This data will be presented in 8 32 bit hex formet
following the error messsge. More dete may follow the 32 bit hex
velues. This date is printed in ascii Fformet. For definitions of
what these velues meen, refer to the drive functional spec.

:SS

:SS

SEQ 0047

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

CZUDH MRD 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-QUT ON SEND OF MEMORY READ COMMAND TO ORIVE

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

3.2.3.24 8%(1)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?? DURING RECEIVE OF MEMORY READ RESPONSE FROM DRIVE

explanation

This error message is presented if o receive of a MEMORY READ command
was in error. An explanation of what the error wes is 8lso presented.
These explanations are described in herd error 2009,

3.2.3.25 0202€ - MEMORY READ COMMAND WAS UNSUCCESSFU. -

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 status is
décployod. 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 OM PC: dmpc CONTROLLER AY cer DRIVE p(]igg 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 en expected response 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 SOI.

5.2.3.28 &2&)\2{2 - 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 mtl_uus RECEIVE OF MEMORY WRITE RESPCNSE FROM DRIVE

explanat I on

This error message is presented if 8 receive of a MEMORY WRITE commend
wer in error. An explenation of what the error was is also presented.
These explanations sre 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 cer ODRIVE 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 status s
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 OM PC: dmpc CONTROLLER AT csr DRIVE pl RUNTIME hhh:mm:ss
MEMORY WRITE COMMAND DID NOT RZTURN EXPECTED RESPONSE C

EXPECTED RESPONSE 7t

ACTUAL RESPONSE 00

The MEMORY WRITE command did not return an expected response code.
The expected response and actusl response sre in hex.

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

CZUDOH HRD ERR 02032 ON UNIT 00 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 RUN COMMAND T0O 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 ORIVE plug RUNTIME hhh:mm:ss
ERROR DURING RECEIVE OF RUN RESPOMSE FROM DRIVE

explanation

This error message is presented if & receive of 8 RUN command was in
error. An explenation of what the error was is slso presented. These
explanations are described in hard error 2009.

3.2.3.33 02034 - RUN COMMAND WAS UNSUCCESSFUL -

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

DISK 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 stetus is displayed.
See hard error 2007 for further information on the format of the
stetus.
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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 DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
RUN COMMAND DID NOT RETURN EXPECTED RESPONSE CCOE

EXPECTED RESPONSE 7E

ACTUAL RESPONSE 00

The RUN command did not return an expected response code. The
expected response and sctusl response are in hex.

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

CZUDH HRD ERR 02036 ON UNIT 00 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 assert the RECEIVER READY signal over the SOI.

3.2.3.36 8523; - ERROR DURING RECEIVE OF RECALIBRATE RESPONSE FROM

CZUDH HRD ERR 02037 ON UNIY 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

explenstion

This error message is presented if o receive of a RECALIBRATE command
was in error. An explanation of what the error wes is slso presented.
These explenations are described in herd 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 OM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
RECALIBRATE COMMAND MAS UNSUCCESSFUL

REAL TIME STATE 0003

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

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

SEQ 0051
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3.2.3.38 gagéﬁ - 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 9(152 RUNTIME hhh:mm:ss
RECALIBRATE COMMAND DiD NOT RETURN EXPECTED RESPOMSE C

EXPECTED RESPONSE 7€

ACTUAL RESPONSE 00

The RECLAIBRATE commend did not return an expected response code. The
expected respons: 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 cer ORIVE 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 sssert the RECEIVER READY signal over the SDI.

3.2.3.40 8‘2‘%% - 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 cer DRIVE plug RUNTIME hhh:mm:ss
ERR(IN DURING RECEIVE OF GET STATUS RESPONSE FROM DRIVE

explanation

This error message is presented if a receive of 8 GET STATUS commend
was in error. An explenstion of what the error wes is slso presented.
These explenations are described in hard error 2009.

3.2.3.41 02042 - GET STATUS COMMAND WAS UNSUCCESSFUL -

CZUOH HRD ERR 02042 ON UNIT 00 TST 002 SUB 000 PC: hostpc

DISK RESIDENT OM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mwm: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
displeyed. See hard error 2007 for further informstion on the format
of the status.

SEQ 0052
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SEQ 0053

3.2.5.42 gﬁS - GET STATUS COMMAND DID NOT RETURN EXPECTED RESPONSE

CZUDH HRD ERR 02043 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT OM 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 command did not return an expected response code. The
expected response and actual response asre 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
DISK RESIDENT OM PC: dmpc CONTROLLER AT csr DORIVE plug RUNTIME hhh:mm:ss
TIME-OUT ON SEND OF DRIVE CLEAR COMMAND TO DRIVE

The DPIVE CLEAR command timed out while it wes sent to the drive. The
drive did not sseert the RECEIVER READY signsl over the SOI.

3.2.3.44 &?%4’2 - ERROR DURING RECEIVE OF DRIVE CLEAR RESPONSE FROM

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

DISK RESIDENT OM PC: ompc CONTROLLER AT cer DRIVE plug RUNTIME hhh:em:ss
emln DURING RECEIVE OF DRIVE CLEAR RESPONSE FROM DRIVE

explenation

This error message is presented if a receive of & DRIVE CLEAR commend
was 'n error. An explanstion of what the error wee is aleo presented.
These explenstions sre described in herd error 2009,
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3.2.5.45 02046 - DRIVE CLEAR COMMAND WAS UNSUCCESSFWL -

CZUDH HRO ERR 02046 ON UNIT 00 TST 002 SUB 000 PC: hostpc
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:em:ss
DRIVE CLEAR COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003
STATUS (R TO L): 132 1110 0908 0706 0504 0302 0100

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

of the status. .

3.2.3.46 g£7 - DRIVE CLEAR COMMAND DID 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 pl RUNTIME hbh:em:ss
ORIVE CLEAR COMMAND DID NOY RETURN EXPECTED RESPONSE C

EXPECTED RESPONSE 7€

ACTUAL RESPONSE 00

The DRIVE CLEAR command did not return an expected response code. The
expected response and actual response are in hex,

SEQ 0054
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SEQ 0055

3.2.4 TEST 3 INFORMATIONAL MESSAGES -

3.2.4.1 LOGGABLE INFORMATION AFTER RECAL -

UNIT xx COMTROLLER 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 o RECALIBRATE commend, the ATTENTION bit was set. Test
3 then sent o GET STATUS commend and found the LOGGABLE INFORMATION
bit was set. This is not en error, it is only some information bcir?
sent from the drive. Normsl operation continues. Check error 0300
for explenstion of 'REAL TIME STATE' and ’'STATUS'




ES

CZUDHAQ UDASQA/KDASO-Q@ BASIC SU MACRO V05.01b Sunday 07-Oct-84 10:38 Pege 56
USER DOCUMENTATION

UDASOA/KDASO-Q Basic Subsystem Diag. User Guide Page 55

SEQ 0056

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 cer 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 & level 2 command to the drive, end receiver
:c:?y .is deasserted, error 3001 occurs. \here 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 stete:

The resl time state is the resl timg drive stete <«<AFIER>> Test 3
detected the error, c<THIS VALUE IS DISPLAYED IN HEX>>. In this
exsmple, receiver ready and sttention sre both asserted.

The bit positions are defined as follows:

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

0002 - Attention (error occurred or online timeout expired)

0040 - Availsble (drive offline and usuasble)

1000 - Rewsd/Write resdy
The complete meaning of these bits is beyond the scope of this text,
pl::gc refer to the operator documentstion for the drive you are
” 'm m.

STATUS (R TO L): wordb wordS wordd word3 word2 wordl word0:

The status 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,
plo:gc refer to the operator documentation for the drive you are
WOk 1Q ONn.
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3.2.5.2 03002 - TIME-OUT OF RECEIVE -

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

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
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 @ failure of the drive to respond to eon SDI level 2
commannd (see the SOI specificevion) 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

DISK FUNCTION DM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:em:ss
FIRST WORL 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 a
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 UNITY 00 TST 003 SUB 000 PC: hostpc

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

COMMAND WAS GET COMMON CHARALTERISTICS

REAL TIME STATE 0003

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

Error 3004 is coused by one or more of the following conditions: 1)
Illegal freme code -- the frams is not s message start, continue, or
end frame. 2) 1Illegal sequence of frames -- such ss & message start
frame without ever receiving s messege end frame. This cen be caused
by the drive sending 8 response before the controller ssserts receiver
resdy, or a rendom hit on the SOI cable that garbles & frame or a bad
drive transmitter or controller receiver. Check 03001 for explenation
of 'REAL TIME STATE' end ‘STATUS’

SEQ 0057
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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 OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:se
CHECKSUM ERROR ON LEVEL O RESPONSE

COMMAND WAS GET CUMMON CHARACTERISTICS

REAL TIME STATE 0003

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

The checksum attached to o message end frame did not match the
checksum computed over the level 2 commend., This could be ceused by »
bed drive transmitter, bad controller receiver, incorrectly computed
checksum by the drive (unlikely) or a rendom hit on the SDI cable.
Check 03001 for explenation of ‘REAL 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:em: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 wes not large enough for

the response received. This is caused by the drive sending a response

that is incorrect for the request sent to the drive, or the drive

undin"_ some rrbogc with the response. Check 03001 for explanation
RE TIME STATE' end ’'STATUS’

3.2.5.7 03007 - CODE FROM RECEIVE WAS UNINTELLIGIBLE FROM SUBSYSTEM -

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

DISK FUNCTION DM PC: dmpc CONTROLLER AT cer DRIVE pl% RUNTIME hhh:mm:ss
CODE FROM RECEIVE MWAS UNINTELLIGIBLE FROM SUBSYSTEM =

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 sn operation that test 3 does not recognize. Possible
controller microcods change without test 3 update. Check 03001 for
explanstion of 'REAL TIME STATE' end ‘STATUS’

SEQ 0058
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SEQ 0059

3.2.5.8 03008 - COMMAND DID NOT RETURN EXPECTED RESPONSE CODE -

CZUDH HRD ERk 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 EXPECTED RESPONSE COOE
COMMAND WAS 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 stetus for the
unexpected response error (or resson). Check 03001 for explanation of
'REAL TIME STATE' end ‘'STATYS'

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. 1f
RECEIVER READY wes not as3serted after a period of time this error
mc.g.“ TA‘:'GS printed. Check 03001 for explenation of 'REAL TIME STATE'

3.2.5.10 03011 - NO VALID STATE FROM DRIVE -

CZUDH MRD ERR 03011 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION OM 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 are no
drive clocks on the port, the above message is occurrs. This error
ususlly meens that the SDI ceble is not comnected, 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 HMRD 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 VALIO 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 perity

errors for & full 1/2 second, the sbove message is printed. This

error usually indicates 8 poor connection or grounding of the SDI

gal;lcs.ln bad drive transmitter, a bad controller receiver or a broken
cable.

5.2.5.12 gg&l;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 interrorating the subunit cherscteristics, test 3 finds out thet
the drive claims there ore zero resd only groups in the disgnostic
area. 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 interrogating the subunit charscteristics, test 3 finds out “hat
the drive clesims tLhere are zero read/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 DM PC: ompc CONTROLLER AT cer DRIVE pl RUNTIME hhh:mm:ss
NEITHER R/W READY NOR ATTENTION SET AFTER RECALIBRATE COMMAND

REAL TIME STATE 0003

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

After a 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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trensmitter or receiver or by a hit on the SDI cseble. Check 03001 for
explanation of 'REAL TIME STATE' and ‘'STATUS'

3.2.5.15 03017 - LESS THAN 1 DIAGNOSTIC CYLINODER -

CZUDH HRD ERR 03017 ON UNIT 00 TST 003 SUB 000 PC: hostpc
DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DRIVE pl RUNTIME hhh:mm:ss
SUBUNIT CHARACERISTICS SAY LESS THAN 1 DIAGNOSTIC CYLINDER

After interrogating the subunit characteristics, test 3 finds out that
the drive claims there sre zero diegnostic cylinders. Thure must be
at least one for the test to run.

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

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

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm: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 0504 0302 0100

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

off line or is not tr.nonitt-ng properly or the controller may
not be receiving properly or the SDI cable took » hit,

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

Check 03001 for explenation of 'REAL TiIME STATE' and ‘STATUS’

3.2.5.17 03019 - FORMAT OPERATION REPORTED TIME-OUT FAILURE -

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

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

CYLINDER ssa. GROUP bb. TRACK cc.

REAL TIME STATE 0u03

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

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

SEQ 0061
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SEQ 0062

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 explanstion of 'REAL TIME STATE' and ‘' STATUS'

3.2.5.18 03020 - AFTER RECAL, ERROR BITS WERE SET -

CZUDH HRD ERR 03020 ON UNIT 00 TST 003 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:as
AFTER RECAL, ERROR BITS MWERE SET

REAL TIME STATE 0003

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

After sending a RECALIBRATE commend, 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/WRITE READY DROPPED BEFORE WRITE OPERATICN -

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

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

CYLINDER ssa. GROUP bb. TRACK cc.

REAL TIME STATE 0003

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

The R/W READY signal was deessserted 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 trnn.-itting properly or the controller may
not be receiving properly or the SDI ceble took & hit.

Where:
sse is the cylinder value in decimal.
bb is the group velue in decimal.
cc is the track value in decimal.

Check 03001 for explanation of 'REAL TIME STATE' and '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 csr DRIVE plux RUNTIME hhh:mm:ss
COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK, ON LAST BLOCK:

WRITE CPERATION REPORTED FAILURE -- ERROR CODE esasa OCTAL.
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SEQ 0063

BN bbb. CYLINDER ccc. GROUP dd. TRACK ee.

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

After each track in the diegnostic spece is formetted, at lesst one
block must be sble to have data written to it and read from it ond the
data must be correct. Not one block (DBN bbb.) from track (ee) wes
sble to pess. The error code (ses) gives the reason for the write
operation feilure.

Where:
asa is the error code in octal.
It may have one of the following values:
2 = drive failure
3 = requested LBN is a secondery
revector.
<<< NOTE >>> Me are worki with DBN's
4 = header compare feilure
(desired header not found)
133 = gpuepected positioner error
213 = resd/write ready failure
253 = drive deta or stete clock timeout
(indicetes cable/tranemitter/
receiver broken)
313 = receiver ready timeout
413 = drive stete receive urror during write
bbb is the DBN in decimel.
ccc is the cylinder value in decimel.
dd is the group velue in decimel.
ee is the track value in decimel.
Check 03001 for explanation of 'REAL TIME STATE' snd ' STATUS'

3.2.5.21 03024 - 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 csr DRIVE plug RUNTIME hhh:mm:ss
READ/WRITE READY DROPPED BEFORE READ OPERATION

CYLINDER sese. GROUP bb. TRACK cc.

REAL TIME STATE 0003

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

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

Where:
o88 is the cylinder velue in decimel.
bb is the group value in decimal.
cc is the trech value in decimel.
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Check 03001 for explenation of 'REAL TIME STATE' and ‘'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 cesr DRIVE plug RUNTIME Mhh:mm:ss
COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK. ON LAST BLOCK:

READ OPERATION REPORTED FAILURE -- ERROR CODE ses OCTAL.

CYLINDER ccc. GROUP dd. TRACK ee.

REAL TIME STATE 0003

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

After eech track in the diegnostic space is formatted, ot lesst one
block must be sble to heve dets written to it and read from it and the
dete must be correct. No block from treck (ee) was able to pess. The
error code (ama) gives the resson for the read operastion failure.

Where:
ase is the error code in octel.
It mey have one of the following values:
2 = grive failure
3 = requested LBN is @ secondery
revector.
<<< NOTE >>> ke are worki with DBN's
4 = header compare Toilure
(desired header not found)
5S¢ = SERDES overrun error

150 = datas sync timsout on resd

153 = suspected positioner error

213 * resad/write resdy failure

253 = drive deta or state clock timeocut

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

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

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

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

DATA COMPARE FAILURE ON WORD ee.

EXPECTED DATA bbbb

ACTUAL DATA ¢cce

SEG 0064
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CYLINDER ddd. GROUP ee. TRACK ff.

After each track in the disgnostic spece is formatted., ot least one
block must be able to heve data written to it and resd from it and the
dets must be correct. Not one block (DBN bbb.) from track (ee) was
sble to pess. The dets read did not match the deta written.

Where:
s is the offset in decimel into the buffer where
the error occurred.
bbbdb is the expected date in hex.
ccce is the sctual dete in hex.
ddd is the cylinder velue in decimal.
ee is the group velue in decimal.
ff is the track velue in decimal.

3.2.5.24 03027 - SEEK COMPLETE TIME-OUT -

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

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:sm:ss
SEEK 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 hes been successfully sent from the controller to
the drive, the signal READ/URITE READY must be set to indicate that
the seek completed. If READ/WRITE READY never is esserted by the
drive after the seek. the seek times out snd error 3027 is presented.

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

Check 03001 for explanation 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 OM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
NO BLOCK ON THIS TRACK CAN BE READ. LAST BLOCK TRIED:

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

After a seek to 8 track, st least one block must be sble to be read to
sssure that test 3 con read the header. If not one block was
successful, error message 3028 appears.

Where:
e 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 ¢slinder in decimal.

dd is the group number in decimal.
ee is the track number in decimsl.

3.2.5.26 03029 - AVAILABLE WAS NOT ASSERTED AFTER DISCONMECT -

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

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss
AVAILABLE WAS NOT ASSERTED AFTER DISCONNECT

REAL TIME STATE 0003

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

After the D. __ONNECT commend was sent, the AVAILABLE fleg should be
ssserted after o period of time. It it never waes, then error 3029
sppeers. There maybe 8 problem with o transmitter or 8 receiver or
the SDI cable at 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 SUB 000 PC: hostpc

DISK FUNCTION DM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:em:ss
INVALIO LEVEL 2 COMMAND OPCODE sese 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 s such, If the drive
doesn't, then error 3030 will appesr. ~"essa” is the invalid commend
in hex. Check 03001 for explenation of 'REAL TIME STATE' end 'STATUS’

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

CZUDH HRD ERR 03031 ON UNIT 00 TSTY 003 SUB 000 PC: hostpc

DISK FUNCTION OM PC: dmpc CONTROLLER AT cor DRIVE plug RUNTIME Whh:em:ss
COMMAND WITH ¢ LENGTH = @ WAS SUCCESSFUL

REAL TIME STATE 0003

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

SO1 level 2 commends w: tn invelid lengths ere sent to the drive to
check if the drive can find thewm,

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

3.2.5.29 03032 - UNIT DID NOT REPORT TRANSMISSION ERROR -

CZUDH MRD ERR 03032 ON UNIT 00 TST 003 SUB 000 PC: hostpc

OISK FINCTION DM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:em:ee
UNIT DOID NOT REPORT TRANSMISSION ERROR

WEN reseon

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 end the drive should find fault with everyone of thes.

Where reeson could be one of the following:

AN END FRAME WAS SENT AFTER A START FRAME TIMED OUT
A CONTINUE OR END FRAME DID NOT FOLLOM A START FRAME
AN END FRAME WAS SENT WITH NO START FRAME

AN END FRAME WIM A BAD CHECKSUM 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: dmpc CONTROLLER AT cor ORIVE plug RUNTIME hhh:sa:ss
JNIT ACCEPTED AN INVALID GROUP NUMBER FROM GROUP SELECTY LEVEL 1

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

A level 1 select grouwp commend with en illegel group nusber is sent to
the drive. If the odrive sccepted it, then error 3033 will De
dsﬁ}ougod Check 03001 for explenation of ‘REAL TIME STATE' and

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

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

DISK FUNCTION OM P~: ampc CONTROLLER AY cer ORIVE pluv RUNTIME hhh:wm:ss
SUCCESSFULLY WROTE ON DBN AREA WMEN DRIVE WAS WRITE PROTECTED

REAL TIME STATE 0003

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

An ettempt was made to write on 8 write protected drive. It should

SEQ 0067
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have resulted in sn error response from the disk drive, but it didn't.
Check 03001 for explanation of 'REAL TIME STATE' end 'STATUS’

3.2.5.32 03036 - DRIVE NOT PROPERL ¢ FORMATTED -

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

DISK FUNCTION DM PC: dmpc CONTROLLER AT csr ORIVE plug RUNTIME hhh:em:ss
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 and determined that the
FCT was corrupted. MI normal operuting sys*em (which uses the UDASOA
or KDASO-Q as # controller) will spin down the drive, so the drive
will need to be reformetted.

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

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

TO RUN WITH A controller, THIS DRIVE NEEDS TO Bt 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 & copy of the FCT from the XBN ares and determined that
the drive was formatted in S76 byte mode. Any normal opersting system
(which uses the UDASOA or KDASO-Q es a 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 0G0 PC: hostpc

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

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

Test 3 sttempted to resd every copy of the FCT without success. Any
normel opersting system (which uses the UDASOA or KDASO-Q es o
controller) will epin down the drive, 80 the drive will need to be
reformatted

SEQ 0068
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3.2.6 SPECIAL DEVICE FATAL (05000) -
CZuDH DVC FTL ERR 05000 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 1 -- description

PORT 2 -- description

PORT 3 -- description

Where z2zzzzzz is either 'RESIDENT’, 'FUNCION' or 'EXERCISER’. This
messege is presented whan the specified drive was not found by test 2
grlf.'t 3 on any of the ports. A description of whst wes on eech port
ollows.

NO DRIVE ATTACHED

There is nothing on the port. If there is suppose to be a drive on
this port, mske sure there is an odd number of cables between the
c:ntroll.cr end the drive end make sure the cables eare properly
attached.

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

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

TIMEOUT OF RECEIVE
Receivi on SOI command timed cut. The drive failed to respond to an
SDI level 2 commend before 8 timeout expired.

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

FRAMING ERROR ON LEVEL O RECEIVE

The device and the controller are out of sync or en illegal frame code
(the frame is not & messsge start, continue, or end frame) or illegel
sequence of fremes. This can be coused by the drive sending @
response before the controller asserts receiver ready, or a random hit
on the SDI csble that garbles & frame or 8 bed drive transmitter or
controller receiver,

CHECKSUM ERROR ON LEVEL O RECEIVE

The checkoum attached to o message end freme did not metch the
checkoum computed over the level 2 commend., This cou'ld be caused by a
bed drive tranemitter, bad controller receiver, incorrectly computed
checksum by the drive (unlikely) or & rendom hit on the SDI cable.

RESPONSE LONGER THAN EXPECTED FOR CMD
The buffer size set sside for 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 request sent to the drive, or the drive

sending some gerbage with the response.

ORIVE n [further explanation)
A drive wes found at the end of the cable. A further explanation 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 dusl 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 i
organized in ascending RBN order, with an entry for each RBN sector on
the unit. There sre “n" copies of the tsble on the unit, where "“n” is
s device cheracteristic. The tables are stored at the high address
end of the LBN ares of the unit. Table entries (end Ns) oerae
slloceted via a hash algorithm described later.

Replecement And Ceching Table Format -

Each entry in the Replacement sand Caching Teble represents en R8N 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 that required to contain an entry
for each RBN on the unit since additional entries mey be required to
align the tuble so that adjscent copies can begin on 8 treck boundery.
Entries that do not correspond to RBNs on the unit esre celled “nuil
entries”; there is slways at least one null entry st the end of the
RCT. All other entries past this last null entry are undefined.

NOTE

The RCT pad esres is controller specific and
should never be accessed by the host.

The formet of a replscement block descriptor in the Replacement and
Caching Tables is:

1€ecccnnacmccncncenronca- 16 bite----------cccmonaoo-- >!
T LN (o) :
¢ cooe r (BN (high) '
A Bitel ol 2 Bl IILIIIIIITIIIIIIINS

Where:
LBN is the Logicel Block Number of a8 revectored LBN sector.
CODE is one of the following octsl values:

00 - Unsllocated (empty) replacement block.
02 - Allocated replecement block - primary RBN.
03 - Allocsted replecement block - non-primary RBN.
04 - Unusable replecement block.
¢ 05 - Alternate unussble replacement block
10 - Null entry - no corresponding RBN sector.

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

SEQ 0071
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NOTE

s This code is reserved. Prosznmt should treat
this code es if it were code .

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

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

2. Code 03 if accessing the replecement block has a large impact on
performance for all blocks.
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3.3.2 FCY Structure - Each copy of the FCT is composed of one volume

information block, one 512 byte

format teble, one 576 byte format

table, end one subsystem temporary storage srea (distributed amongst
the alignment pads). An FCT copy has the following format:

-l A B A W N EE WM ® W™ e w® e www

*um e tan &

*un vED

volurme
information
block

128 bad block
descriptors
S12 mode

128 bad block
descriptors
S12 wmode

128 bad block
descriptors
576 mode

128 bed block
descriptors
576 wode

128 bed block
descriptors
576 wmode

1 ven beb

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

subsystem
scratch
storage

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

subsystem
scratch
storage

L 4

cuh e v

SECTOR O

SECTOR 1

SECTOR 2

SECTOR m

SECTOR m»1

SECTOR p

SECTOR p+l

SECTOR Fct-1

SEQ 0073
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The XBN area itself is always formatted to contsin 512 byte sectors. The

celculations for m and p are:

m = ((((Lcegeter)el)/2)+127)/7128
p := 2%m

Sector O contains verious volume identification information,

- e ek WY o EEEES R er e e

! media mode :
! ! WORD
O L L L T I R .
! formatting instance !
! number ! WORD
drocmemecmracr e e e e e~ +

! volume seriasl number !
! lesst significent word! WORD

' ' WORD
LR R R R R .
! volume serial number !
! ! WORD
Prrerecccccccccumncnnacun" .
! volums serial number !
! most significent word ! WORD
rrrcrraccasssnesnsnscsana *
! dete that volume was !
! first formatted (low) ! WORD
rerrrcscccnnnacncnns mmmn .
! date that volume wes !
! first formatted ¢ WORD
e L L L R T R *
! date that volume wes !
!  first formatted ! WORD
drmensnesmcrarr e e 'Y

! date that volume was !
! firet formatted (high)! WORD
!volume formatting (low)! WORD

! dete of most recent !
!  volume formatting ! WORD

! date of most recent !
' volume formetting ! WORD

! date of most recent
‘volum formatting (high)! WORD
L 4

¢ number of used entries!
! in 512 teble (low) ! WORD

0

10

11

12

13

14

The format is:

SEQ 0074
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SEQ 007°

! 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

! XBN of scratch area H
! in this copy (low) ' WORD 18

! XBN of scratch area z

! in this copy (high) ! WORD 19
T R e L ¢

' gsize of scratch area !

! in this copy ! WORD 20
y T '

. zZeros .

; ;

R L L T R T *

! zeros '

' ! WORD 255

dhere:

WORD O: "Media Mode” - is “126736" for a 512 byte format and “074161"
for a 576 byte format. During formatting the medis mode word is set to
2ero.
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4.0 PERFORMANCE AND PROGRESS REPORTS

At the end of each pess. the pess count is g ven slong with the totel
number of errors repcrted since the disgncst ¢ wes 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 asutomaticelly be printed periodicelly
(approximetely every fifteen minutes). It cen be suppressed by
setting the Inhibit Stetisticel Report flag (e.g. START/FLAGS:ISR),
This s the seme report that cen 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

——— e e

SEQ 0076
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5.0 TEST SUMMARIES

The controller Host Resident Diagnostic consiste of one POP-11
disgnostic supervisor program that runs in the POP-11 processor and
three programs that run in the controller's buffer memory through an
interpreter called the “diegnostic mechine” which resides in the
controller. The POP-11 progrem meinly is responsible for downline
loading the “diegnostic mechine” programs into the controller and
starting their execution. The “disgnostic machine” progrems control
the testing from that point by reguesting the POP-11 processor to
supply information, print error messages and updete statistics. The
“di.gno:tic machine” programs inform the POF-11 processor when s test
is complete.

S.1 TEST 1 - BUS ADDRESSING TEST

The purpose of test 1 is to complete the testing of the Unibus
interface in the controller. The controller resident disgnostic is
not sble to completely test the Unibus interface because communicetion
with the POP-11 grocessor is necessary. Specificelly, this test will:

1. Check that every sddres. ..%.c o the Unibus cen be
driven to both one and zero stetes

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 Disgnostic:

1. All dets bits cen be written end read correctly.
2. NPR cycles cen 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 diasgnostics.

Subtest 3 initislizies the controller into diegnostic wrap mode. In
this mode 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 disabled. This sllows the controller

SEQ 0077




N6

CZUDHAQ UDASOA/KDASO @ BASIC SU MACRO V05.0l1b Sundey 07-Oct 84 10:38 Page 78

USER DOCUMENTATION

UDASOA/KDASO-Q Basic Subsystem Dieg. User Guide Pege 77

Resident Diagnostics to perform bus address testing. Any controller
Resident Diagnostic errors will be reported.

In subtest S, the controller is initialized with interrupts ensbled.
The vector address end priority level will be determined solely from
the snswers to the hardware questions. I1If 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). Therefors,
the messege “TESTING INTERRUP1 ABILITY OF CONTROLLER AT ADR csr VEC
vec ..." is printed just before the controller is requested to cause
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 spparent that the interrupt
coused the disgnostic or processor to go estray. The priority level
of the interrupt reguest is also verified.

Subtest 6 initializes the controller with 8 large ring buffer srea and
interrupts dissbled. The lerge ring buffer sresis supplied to allow
the controller Resident Diegnostic to do the most bus address testing
possible. Any controller Resident Diegnostic 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 sddress host memory. In order ¢to
test this ability, the DM sddressing test consists of three unique
parts. Esch part is desi to catch a specific set of problems;
once the test is complete, the user will have confidence that the
controller will be sble to correctly address all of host memory.

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 sddresees 0 - 2¢¢18 - 2 as readeble -- the DM test will
tolerste NXMs) 2 - Readsble AND writesble memory (ususlly this is a
smell srea that the host sets sside for the unique use of the DM
addressing test). Both sress MUST begin and END on word boundaries
(NOTE: the word defined by the ending address IS used).

The host, just prior to starting the =DM addressing test, writes into
each word of the WRITEABLE area the address of esch location; for
example, location 12564 will contain the number 12564, locstion 12566
will contain 12566, etc. If the writeable area is located in
sddressing space grester than 24416 - 2, only the low order 16 bits
sre stored in the word.

Once the writesble sres is filled with the sddresses of esch location,
the DM eddressing test is downline-losded into the controller. The DM
test will first ask the host for the bounding eddresses of readable
and writeable memory. The DM will then read, one word st a time, each
word in the writesble ares, and compare its contents against the
address that the DM attempted to read. If sny 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, Pert 1 is complete.

Part 2 - Uniqus sddressing test

The unique addreseing test will drive es many addressing lines os
possibie to both one and zero, checking to make sure thet es esch one
chenges, o different and unigue locetion is addressed. Thie will
coetch any addressing lines that may be stuck-at-one or stuck-st-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 locetion's eddress is toggled. If the
resulting sddress falls within the resdable eres, the resulting
address is read. If a 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 reead locestion IS sll ones,
the test then writes all zerces to the first word of the writesble
ares. Now it reads the 'toggled’ sddress agein. If the contents ere
NOT zero, the test knows it has eccessed 8 unique locetion. If the
contents of the read locetion 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. uw to bit 31.
However, the ‘toggled’ eddrees is NOT read from unless it falls within
the readsble sres. For this resson, the resdable eres should be mede
es large ss possible to facilitete testing.

Pert 3 - Lerge buffer reads and writes

In the third pert. the DM sddreseing test tries to do large buffer
writes ond reeds to and from host memory. This is to stress the
controller by cousing it to do lergs trensfers at a high speed.

The test determings if the internal buffer memory is either 1 r or
smpller then the hoest writesble eres. I¢ the internal bDuffer is
smeller, it will do several writes in order to fill uw the host
writesble eres. Otherwise., it will scele the writes down to the size
of the writesble ores.

Three petterns will be written end resd to snd from host memory. The
first pettern will be written until the entire writeable sree s
filled. Then the writesble sres will be resd beck, and o deta compere
will be run sgeinst the «<ete resd. This will be repested for the next
two petterns. Once this cest is complete, the entire OM addressing
test is finighed.

Subtest 8 performs extensive maintenance write end read operations
betwsen the host and the controller. Each location in the controller
memory is written and resd 32 times with 8 “shifting 1" and “shifting
0~ dete pettern to check for “"stuck st 1" end “stuck et 0" errors.
After each locetion in controller memory is resd, it is overwritten
with 8 d.fferent pettern to verif, the memory is being sddressed
properly. The dete read from the controller is compered (o the
pettern written to the controller. Any differences found indicate
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errors.

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

5.2 TEST 2 - DISK RESIDENT DIAGNOSTIC TEST

The purpose of test 2 is to execute the disgnostics that run in each
diwk drive. These disgnostic programs ere resident in the disk drive.
This controller diasgnostic progrem only knows the procedure to execute
the disk resident diegnostics aend how to determing «hether o test

pessed or failed.

Uune ot @ time, 2ech controller selected for testing is initislized end
» “disgnostic mechine” progrem downline loeded. The “disgnostic
wachine” progrem sske what drives sre .0 bs tested., tnen issues
severerl commends to the disk drive end check for the correct response
from the drive. This should serve o8 o @ood indicator that the
controller and disk drive con communicate.

A DIAGNOSE commend s then iseued to the drive to regquest the drive
run all of its disgnostices. If the disk drive requests a downline
load of @ drive diagnostic, the disgnostic program is resd froma the
XXOP. losd device, Jomline loeded into the disk drive and sterted.
There is no limit to the number of downling loeds thet cen Dbe
reguested by @ drive.

If the “Manusl Intervention Mode” softwere guestion wes eneowered “N”
(default) testing proceeds to the next drive. tihen all drives on the
controller heave been tested. the next controller selected for testing
e tn;cd in the same menngr, LWhen 8ll controller’'s have been tested,
test oends.

1f the "Menual Intervention Modc” softwere question wes answered Y-,
an intersctive mode is entered to sllow the operstor (o perform
disgnostic ectivities on the disk drive es desired. The Service
Menusl for the disk drive must be used to determing what diagnostic
cepabilities sre aveilable.

SEQ 0060
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First, & brief description of availsble commands is printed as
follows:

TEST 82 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
T0 EXIT QUESTIONING:

E
DATA, REGION AND OFFSET ARE HEX VALUES.
?

Commands may be typed after the question mark prompt. Each commend is
processed as entered and results displayed immedistely. The exit
command will sllow the disgnostic to proceed.

Resd and write commends remember the region and offset values.
Successive read end successive write commenus sutometically increment
to the next offset if the region and offset values sre not typed. If
a region is typed but not an offset, offeet zero is used.

Examples:

. W FF FFFC &
. W02
. RFFFC a4

FFFC 0004/ FF
R

FFFC 0005/ 02
. W21 FFFC
R

FFFC 0000/ 21

Command 1 writes one byte (FF) into region FFFC, offeet 4. Commend 2
writes one byte (02) into the mext byte - ion.FFFC. offeet 0005.
Commands 3 and 4 resd the bytes back. Commend 5 writes one byte (21)
into the first byte of region FFFC, Commerd 6 reads back that byte.

The disgnose commend remewbers the region from previous disgnose
commends only, becsuse the region containing the disgnostic s
generally not the same region used to ~write perameters or read
results. I¢ the disgnostic returns 3sny dats, the dats is printed

immedioately.

N B NI

SEQ 0081
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5.3 TEST 3 - DISK FUNCTION TESY

The purpose of test 3 is to functionally test the disk drive, On @
drive thet is well di bI ite disk resident disgnostics (exe-
cuted by test 2) these functional tests will heve little value. On o
drive that hes no or minimal resident disgnostice., these functionsl
tests will have more value.

Test 3 sterts by initislizing each controller eelected for testing
and then downline loedi e “disgnostic mechine” program into esch
controller. Once all controllers have been sterted, the POP-11
progrem responds to requests from all controllers. Uhen all the
controllers have indicated the end of testing, test 3 ends.

The "disgnostic machine” program performs th: following functions on
esch drive:

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

3. Issue 8 CHANGE MODE command to enable disgnostic cylinder
access., set the drive to 512 byte sector size, and write
protect.

4. Issue INITIATE SEEX commend to lest Jisgnostic cylinder.

S. Read all factory formatted sector hesders. If no headers on
a tieck can be read, report the error, otherwise continue.

6. Starting with cylinder O, group 0 end incrementing through
every cylinder on the disk, seek to s growp, resd a
header on track O and 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 disgnostic cylinder while write
protected.

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

9. Format sll writeble DBNe in 512 byte format.

10. Write end resd several dats patterns to each writable D8N,
Report en error if all DBNe on one track have an error.

11. Send invalid SDI level 2 end level 1 commends and check the
results.

12. Go to the XBN sres and read 8 copy of the FCT. Checi "o see
if the drive has been properly formatted i 512 byte mode.

SEQ 0082

—-——
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SEQ 0083

13. Issue 8 DISCONNECT command.
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.NLIST BEX,CND

g

3--
.HACRO
. IRP

. ENDM
.ENDM

X
’
'--

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

THIS PROGRAM HAS BEEN ADAPTED FROM CZUDCO, RCVISION 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 DATA 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 6
POP

ASSUME - CHECK VALIDITY OF PROGRAM ASSUMPTIONS
ASSUME FIRST,CONCITION,SECOND

‘m
IF COOI}'I__'(.N <FIRST» - <SECIND>

.ENDC
.ENDM

pee

we Wk W W WA WA W WS W W

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

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

I'T‘glﬁe NAME BYTES  COMMENT

ITEM NAME BYTES  COMMENT
ITEM NAME BYTES  COMMENT

SEQ 0084
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58
S9
60
61
62
63
64
65
66
X4
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
a3
84
85
86
87
a8
89
90
~1
92
93
94
95
96
97
98
9
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

@6 B4 Be Ba B B2 B B4 Be B B G

ENC SIZE

TABLE - DESIGNATES THAT 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 EQUATED 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 SE EQUAL TO THE SIZE
OF THE TABLE AFTER THE END STATEMENT,

.MACRO TABLE
TINDEX = 0
.ENOM  TABLE
.MACRO ITEM NAME BYTES COMMENT
NAME = TINDEX s COMMENT
TINDEX=TINDEX+BYTES
.ENDM  ITEM
.MACRO END S1ZE COMMENT
.IF NB SIZE
SIZE~=TINDEX 1 COMMENT
.ENOC
.ENDM  END
(e
: PRINT - PRINT CHARACTER
: ARGUMENT MUST BE SOURCE STATEMENT TO MOVE CHARACTER TO PRINT (MOV ARG,RO)
3 EX: "PRINT R1” WILL 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
3 IE., PNTF, PNTB, PNTX, PNTS
'--
.MACRO PRINT ARGl
.IF DIF <ARG1>,RO
MOVS ARG1,RO ; STORE ARG1 IN RO AND
.ENDC
CALL PRINTC : PRINT THE CHARACTER.
.ENDM  PRINT
'
: PNT... - PROCESSING MACRO FOR NEXT SET OF FORMATTED MESSAGE MACR0S
,--
.HAC!CIO PNT... RTN,ADR,ARG1,ARG2,ARG3,ARGA ,ARGS,ARG6 ,ARG7 , ARGS
ARG.CT = 0
.IRP AA, <ARGS,ARG7,ARG6,ARGS,ARGS , ARG3,ARG2,ARGL >
JIF NB,<AA>
MOV AA, -(SP) ; PUSH AA ON STACK
ARG.CT = ARG.CT+2 i INCREMENT ARGUMENT COUNT
.ENDC
. ENOM
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115
116
117
118
119
120
121
122
123
124
125
126
127

151
153 200000
155

156
157

159 000000
160 000000
161 000000
162 000000
163 000000

164
165
166
167
168
169
170
171 000000

. ENDM

®e we B0 B e We B W @
L J
L 4

.MACRO
.ENDHM
.MACRO
. ENDM
.MACRO
. ENDM
.MACRO
.ENDM

. ENDM

e
]
H

SVCINS-
SVCTST=
SvCSUB+
SVCGBL =
SYCTAG=

- B B B4 B

JSR R1,RTN s CALL RTN PRINT ROUTI.E
.MORD 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
TO 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,

PNTB ADR ARG],ARG2,ARG3,ARGA , ARGS , ARG , ARG7 , ARGS
m‘;a LPNTB ADR ARG1,ARG2,ARG3, ARGA ,ARGS , ARG6 , ARG7 , ARGS
PNTX ADR ARG1,ARG2,ARGS, ARGA , ARGS , ARG , ARG7 , ARGS
PNT... LPNTX ADR ARG1,ARG2,ARG3,ARGA ,ARGS, ARG6 . ARG7 , ARGS

PNTX

PNTS ADR ARG] ,ARG2,ARGS, ARGA , ARGS , ARGS , ARG 7 , ARGS

m;s LPNTS ADR ARG1,ARGZ2,ARG3, ARGA , ARGS , ARG6 . ARG7 , ARGS

PNT ADR ARG] , ARG2,ARG3 , ARGA , ARGS , ARGH , ARG 7, ARGS

m} LPNT ADR ARG1,ARG2,ARG3,ARGS , ARGS , ARG6 . ARG? , ARG
PROGRAM HEADER

MCALL SVC

SvC 3 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
; LIST GLOBAL TAGS, SWIFTED 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 Ai1 ANY
POINT IN THE PROGRAM.

00000

.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

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

002009

103
132
125
104
110

101

000001
000000
024662
025012
002134
002146
000044

L
<>

e 20 e Qe ©r S B B B BF 84 B Vo Ve Ve e

+4

L$NAME :

L$REV::
L$DEPO:
LSUNIT::
L$TIML::
L$HPCP: :
L$SPCP: :
L$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:

ARGUMENT OPTION

BGNRPT REPORY (CODE

BGNSW SOF TWARE TABLE

BGNSF T SOF TWARE TABLE QUESTIONS
BGNAU ADD CootE

BGNDU OROP COOE

ERRYBL ERROR TABLE

BGNSETWLP ASSEMBLED P-TABLES

POINTER BGNRPT ,BGNSW,BGNSF T ,ERRTBL ,BGNSETUP

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

TIME, TYPE, AND PRIORITY, *“TYPE* = O FOR SEQUENTIAL OIAGNOSTIC AND = 1
FOR EXERCISER. “PRIORITY” SPECIFIES THE PROCESSOR PRIORITY 1O BE SET
WHEN STARTING THE DIAGNOSTIC (DEFAWT IS 0).

HEADER CZUDH,A,0,0,0,PRIO7 s TEST 1-3
: tDIAGNOSTIC NAME
.ASCII /C/

.ASCII 72/
.ASCII 74/
.ASCII /0/
.ASCII /H/
.BYTE O
.BYTE O
.BYTE O

LASCII /A/
" .ASCII /0/
JWORD  T4PTHV

sREVISION LEVEL
;0
tNUMBER OF UNITS
;LONGEST TEST TIME
L.WORD O
jPOINTER TO H,.W. QUES.
.WORD L $HARD
tPOINTER TO S.M. QUES.
LMORD LS$SOFT .
t1PTR. TO DEF. H.W. PTABLE
LMHORD L$HW
sPTR, TO S.uW, PTABLE
LMORD  L$SMW

;OIAG. END ADDRESS
.WORD  LS$LAST

SEQ 0087
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002030
002030
002032
002032
002034
002034
002036
002036
002040
V02040
0G2042
002042
002044
002044
002046
002046
002050
002050
002051
002052
002052
002054
002056
002056
002060
002060
002062
002062
002064
002064
002066
002066
002070
002070
002072
002072
002074
002074
002076
002076
002100
002100
002102
002102
002104
002104
002106
002106
002110
002110
002112
002112
002114
002114
002116
002116
002120

002124
000340

003
003

002342
021334
000000
000000

000000
000000
002366
104035
002150
021500
022676
022674
021472
000000
000000

L$STA::

. WORD
L$CO::

. WORD
LeDTYP:

.WORD
L$APT::

.WORD
L$DTP: :

.WORD
L$PRIO::

. WORD
LSENVI:.

. WORD
L$SEXPL::

. WORD
L$MREV::

.BYTE

.BYTE
L$EF::

.WORD

. WORD
L$SPC::

. WORD
L$DEVP: ;

.WORD
L$REPP: :

. WORD
L$EXPS: :

.WORD
L$EXPS: :

. WORD
L$AUT::

. WORD
L$DUT: :

. WORD
L$LUN::

. WORD
L$DESP: :

. WORD
L$LOAD: :

eEMT
LSETP: ;

.WORD
L$ICP::

. WORD
L$CCP::

. WORD
L$ACP::

. WORD
L$PRT::

. WORD
L$TEST::
L$OLY::

. WORD
L$HIME: :

tRESERVED FOR APT STATS

0
0

;1DIAGNOSTIC TYPE
0

sAPT EXPANSION
0

;PTR. TO DISPATCH TABLE
L$DISPATCH

;DIAGNOSTIC RUN PRIORITY
PRIO?

;FLAGS DESCRIBE HOW IT WAS SETUP
0

;EXPANSION WORD
0

;SVC REV AND EDIT @
CSREVISION
CS$EDIT

:DIAG. EVENT FLAGS
0
0
0

; POINTER TO DEVICE TYPE LIST
L$OVTYP

;PTR, TO REPORT CODE
L$RPY
0
0

;PTR. TO ADD UNIT CODE
0

;PTR. 7O DROP UNIT CODE
0

;LUN FOR EXERCISERS TO FILL
o}

:POINTER TO DIAG. DESCRIPTION
L$DESC

;GENERATE SPECIAL AUTOLOAD EMT
E$LOAD

;POINTER TO ERRTBL
L$ERRTBL

tPTR, T0 INIT CODE
L$INIT

1PTR, TO CLEAN-UP CODE
L$CLEAN

tPTR. TO AUTO CODE
L$AUTO

tPTR. TO PROTECT TABLE
L $PROT

; TEST NUMBER
0

;DELAY COUNT
0

1PTR., TO HIGH MEM

S€EQ 0088
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002120 000000 .WORD O

SEQ@ 0089

203
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CO®IPUVNS WM+

| o

12

002122
002122
002124
002124
002126
002130

000003

022724
024524
024622

.SBTTL DISPATCH TABLE

HEAA

-
[]

L$DISPATCH:

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 DIAGNOSTIC.

DISPATCH 3
WORD 3
WORD Ti
.MORD T2
.WMORD T3

SEQ 0090
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DEFAULT HARDWARE P-TABLE

VRSOV D WM+

13
15
16
18
22
€3

002132
0n2132
002134
002134
002134
002136
002140
002142

002144
002144

172150
000154

.SBTTL

40 s W4 BT B s W& B
*
L

LéHM: :
DFPTBL: :

L10000:

DEFAULT HARDWARE P-TABLE

THE DEFAULT HARDWARE P-TABLE CONTAINS DEFAULY 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 ADDRESS

.WORD 5. : BR LEVEL

.WORD O, : LOGICAL DRIVE NUMBER
ENDHUW

SEQ 0091
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= OOB®NONE W

-

16
el
22

002144
002144
002146
002146
002146

002150
002150

000001

040400

.SBTTL SOF TWARE P-TABLE

'0.

! THE SOF TWARE TABLE CONTAINS VARIOUS DATA USED By THE

: PROGRAM AS CUPERATIONAL 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
: THME ACTUAL VALUES ENTERED BY TME OPERATOR,

'-.

BGNSW SFPTBL

LMORD  L10001-L8SW/2
LeSH::
SFPTBL : :
.WORD  t80100000100000000 $SINGLE BIT QUESTIONS

ENDSUY
L10001:

SEQ 0092
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2
2

000037
000036
000035
Q00034

000340

000240
000200
000140
000100

.SBTTL GLOBAL EQUATES SECTION

LN

- 05 O 88

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

EQUALS

:
3 BIT DIFINITIONS

)
BXT1S5e.
8IT14¢»
8IT13e-
BIT12e«~
B8IT11=-
BI710=-
81109=-
81108=-
BIT07=-
8I7T06=~
BIT0S5=~
BITO4=-
B81103=-
8IT02+==
B8IT101=-
8I7T00==

$

8I79=-
81T78=»
B8IV7as
BIT6e»
BITSes
BIT4na
B8IT73=s
8172=-
BIT]1e=
EIT0=-

3
; EVENT FLAG DEFINITIONS
i EF32:EF17 RESERVED FOR SUPERYVISOR TO PROGRAM COMMUNICATION

START COMMAND WAS ISSUED

100000
40000
20000
10000
4000
2000
1000
400
200
100
40

20

10

4

2

1

81709
81708
81107
81706
81105
81704
81103
8ITve
81101
817100

€F .START =+
EF .RESTART -«
EF . CONTINUE - -

EF .NEUW®--

EF .PRe=>

32.
31.
30.
29.
28.

CH

: PRIORITY LEVEL DEFINITIONS

$

PRIO7e= 340
PRI06== 300
PRIOS=+ 240
PRIOA=+ 200
PRIOS-~ 140
PRIO2== 100

e s Be B S

RESTART COMMAND WAS ISSWUED
CONTINUE COMMAND WAS ISSUED
A NEW PASS HAS BEEN STARTED
A POMER FAIL/POMER UP OCCURRED

SEQ 0097
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14

000040
000000

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

PRIO1=+ 40
PRIOO=« O

i

;OPERATOR FLAG BITS
i

EVLe= 4
LOT=> 10
ADR== 20
I0Y=» 40
ISRe= 100
UAM== 200
80E=- 400
PNTee 1000
PR]== 2000
IXE== 4000

IBE=» 10000
IER== 20000
LOE== 40000
MOE== 100000

D8

SEQ 0094
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CONTROLLER BIT DEFINITIONS

V. 7. WY QU I 7Y VT

100000
040000

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
100000

000400 3
= 004000 }

e N8 asn

- O ® S8 &8 O

SA REGISTER STEP 1 RESPONSE BITS

002000
001000
000400
000100
000040
000377

- S or B ¢ &

SA REGISTER STEP 2 SEND BITS

s 000001 }
177776 3

SA REGISTER STEP 2 RESPONSE BITS

= 000007 :
= 000070 }
000100

ERROR INDICATOR

STEP 4 STATUS BIT
STEP 3 STATUS BIT
STEP 2 STATUS BIT
STEP 1 STATUS 817

ERROR COOE

INTERRUPT VECTOR (DIVIDED 8 4)
INTERRUP™ 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 INYERRUPT VECTOR
22 BIT ADDRESS BUS

ENHANCED OIAGNOSTICS

MAPPING BIT

SPECIAL MODE BiY FOR KDPS0 Q
THESE BITS RESERVED

ENABLE VAX UBA PURGE INTERRUPT
LOW ORDER MESSAGE RING BYTE ADORESS

MESSAGE RING LENGTH ECHO
COMMAND RING LENGTH ECHO

1 RESERVED

SEQ 0095

—— e sr— A~ it k. A
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CONTROLLER BIT DEFINITIONS

58
S9
60
61
62
63
64
65
67
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
a8
89
90
91
92
93
o4
95

000200
003400

100000

000177
000200
000400

000001
000374

000017
000360

SAR.S5TE
SA.CTP

SA.GO
SA.LFC
SA.8ST

SA.MCV
SA.CNT
3

= 000200 3 STEP ECH)
= 003400 3 CONTROLLER TYPE
SA REGISTER STEP 3 SEND BITS
077777 1 HIGH ORODER MESSAGE RING BYTE ADDRESS

= 100000 i PURGE POLL TEST ENABLE
SA REGISTER STEP 3 RESPONSE BITS

= 000177 ; INTERRUPT VECTOR ECHO

= 000200 s INTERRUPT ENABLE ECHO

= 000400 + VECTOR NOT PROGRAMMABLE
003000 3 RESERVED

SA REGISTER STEP 4 SEND BITS

= 000001 : GO BIT TO START CONTROLLER FIRMJARE
= 000002 3 LAST FAILURE CODE REQUEST
= 000374 s BURST LEVEL

SA REGISTER STEP 4 RESPONSE BITS

= 000017 3 CONTROLLER MICROCODE VERSION
= 000360 3+ CONTROLLER TYPE
003400 3 RESERVED

SEQ 0096
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SEQ 0097
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HOST COMMUNICATION AREA DEFINIIONS

VRN VB wWr

100000
040000

1777717
001000

RG.OWN
RG.FLG

MSCP
LOG
OIAG

o
°

e G0 G0 We W s Ne B B B B> B e B4

sHC.MEY

A
¥

&8 B B4 B O & B¢ O B S 08

HC.ISZ
HC .RSZ
HC . ESZ
HC.PSZ
HC.BSZ

HC. INT

HC . MSG
HC.MCT

HOST COMMUNICATION AREA DEFINIIONS

COMMAND /MESSAGE RING BIT DEFINITIONS

SET WHEN CONTROLLER OWNS RING
FLAG BIT

= 100000
= 040000

VIRTUAL CIRCUIT IDENTIFIERS

=0 s MSCP CIRCUIT

=1 3 LOG CIRCUIT

s -1 + DIAGNOSTIC CIRCUIT

= 1000 3 DIAGNOSTIC AND UTILITIES PROTOCOL

OFFSETS INTO HOST COMMUNICATIONS AREA WITH OME DESCRIPTUR TO EACH RING
AND TWO PACKETS

N L L e .
HC . INT ; INTERRUPT INDICATORS ; 4 BYTES

D e R R ’
HC.MSG ) MESSAGE (RESPONSE) RING ) 4 BYTES
HC.MCT ) )

T e L R R *
nwC.CMD ) COMMAND RING ) & BYTES
HC.CCT ) )

e L K R e I I S .
(A I'C.CEV; MESSAGE & COMMAND ENVELOPE ; 4 BYTES
& PCCPK; MESSAGE £ COMMAND PACKET ; 48 BYTES
Bl ) BUFFER © 1 (RESPONSE TO DM PROGRAM) ) 70 BYIES

R I e R R *
HC.BF2 ; BUFFER ¢ 2 (REQUEST FROM DM PROGRAM) ; 70 BYTES

R T L L T .

NOTE: BYTES ARE GIVEN IN DECIMAL
- 4. ¢ SIZE OF INTERRUPT INDICATOR WOROS
- 4, ; SIZE OF RING IN BYTES
= 4, 1 SIZE OF ENVELOPE WORDS BEFORE PACKE
= 48, 1 SIZE OF COMMAND AND MESSAGE PACKETS
« 70, ; SIZE OF BUFFER
= 0, + INTERRUPT INDICATOR WORDS START
s HC.INT.HC.ISZ i MESSAGE RING START
= HC.MSG2. ¢ MESSAGE RING CONTROL WORD
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HOST COMMUNICATION AREA DEFINIIONS

S8
59
60
61
62
63
64
65
66
67
68
69
70
71
72

000010
000012

000014
000020

000014
000020

000100
000206

000314

HC.CMD
HC.CCY

HC .MEV
HC . MPK

HC.CEV
HC.CPK

HC.BF1
HC.BF2

HC.SIZ

HC .MSG+HC.RSZ
MC.CMD+2.

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

HC.MEV
HC . MPXK

HC .CPK«MC .PSZ
HC.BF1.HC.852

HC.BF2+HC.8SZ

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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SEQ 0099
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COMMAND PACKET OPCODES DEFINITIONS

VR NIV WN -

000001

000010
000021

000022
000023
000002
000003
000011
00004 1
000024

000012
000042
000030
000031

000007
000100
000101
000102
00C103

000001
000002
000003

100000
010000

*
*

e e Be Bs B4 Be B0 B¢ 0 e ve B¢ e e G

ik
az38
gr-no

% -
nm
r-:og
cin

* & 8

#38228

wy
o
O

£33888358

o &
n O

2238 $TLLLLBBBBTTVRVRBBIS

e
280

s e B

CEXP

333"

COMMAND PACKET OPCODES DEF INITIONS

NOTE: END PACKET OPCODES (ALSO CALLED ENDCODES) ARE FORMED B8Y ADDING
THE END PACKET FLAG TO THE COMMAND OPCODE. FOR EXAMPLE, A READ
COMMAND'S END PACKET CONTAINS THE VALUE OP.RD.OP.END IN 1TS OPCOOE
FIELD, THE INVALIO COMMAND END PACKET CONTAINS JUST THE END PACKET
FLAG (I.E., OP.END) IN ITS OPCODE FIELD, THE SERIOUS EXCEPTION END
PACKET CONTAINS THE SUM OF THE END PACKET FLAG PLUS THE SERIOUS
EXCEPTION OPCODE SHOWN ABOVE (I.E., OP.SEX.OP.END) IN ITS OPCODE FIELD.

COMMAND OPCODE BITS 3 THROUGH 5 INDICATE THE COMMAND CLASS, WHICH IS
ENCODED AS FOLLOMS:

000 IMMEDIATE COMMANDS

001 SEQUENTIAL COMMANDS

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

=1 i ABORT COMMAND

= 20 : ACCESS COMMAND

> 10 + AVAILABLE COMMAND

= 21 + COMPARE CONTROLLER DATA COMMAND

= 40 s+ COMPARE HOST DATA COMMAND

= 22 : ERASE COMMAND

= 23 3 FLUSH COMMAND

. 2 : GET COMMAND STATUS COMMAND

=3 3 GET UNIT STATUS COMMAND

= 11 ; ONLINE COMMAND

» 41 s READ COMMAND

- 24 3 REPLACE COMMAND

. 4 3 SEY CONTROLLER CHARACTERISTICS COMMAND
= 12 ; SET UNIT CHARACTERISTICS COMMAND

= 42 : WRITE COMMAND

* 30 + MAINTENANCE READ COMMAND

= 31 + MAINTENANCE WRITE COrfMAND

= 200 + END PACKEYT FLAG

=7 ; SERJOUS EXCEPTION END PACKET

= 100 ; AVAILABLE ATTENTION MESSAGE

= 10} 3 DUPLICATE UNIT NUMBER ATTENTION MESSAGE
= 102 + SHADOW COPY COMPLETE ATTENION MESSAGE
= 103 t RESET COMMAND LIMIT ATTENTION MESSAGEH
=1 ;1 DUP GET DUST STATUS

=2 i DUP EXECUTE SUPPLIED PROGRAM

= 3 1 DUP EXECUTE LOCAL PROGRAM

= 4 1 DUP SEND DUST DATA

=5 3 DUP RECEIVE DUST DATA

COMMAND MOODIFIERS

= 020000 i CLEAR SERIOUS EXCEPTION
= 040000 : COMPARE

= 100000 1 EXPRESS REQUEST

= 010000 i FORCE ERROR
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COMMAND PACKET OPCODES DEFINITIONS

SEC 0100

58 004000 MD.SCH = 004000 3+ SUPPRESS CACHING (HIGH SPEED)

59 002000 MD.SCL = 002000 ; SUPPRESS CACHING (LOW SPEED)

60 000100 MD.SEC = 000100 ;1 SUPPRESS ERROR CORRECTION

61 000400 MD.SER = 000400 1 SUPPRESS ERROR RECOVERY

62 000200 MD.SSH = 000200 1 SUPPRESS SHADOMWING

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

64 000400 MD.WBV = 000400 s WRITE BACK (VOLATILE)

65 000020 MD.SEQ = 000020 : WRITE SHADOW SET ONE UNIT AT A TIME
66 000001 MD.SPD = 000001 : SPIN-DOWN

€7 000001 MD.FEU = 000001 1 FLUSH ENTIRE UNIT

68 000002 MD.VOL = 000002 s VOLATILE ONLY

69 000001 MD.NXU = 000001 3 NEXT UNIT

70 000001 MD.RIP = 000001 s ALLOW SELF DESTRUCTION

71 000002 MD.IMF = Q00002 ; IGNORE MEDIA FORMAT ERROR

72 000004 MD.SWP = CO0004 ;1 SET WRITE PROTECT

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

:,I; 000001 MD.PRI = 000001 ; PRIMARY REPLACEMENT BLOCK

76 H

17 : END PACKET FLAGS

7 =

80 000200 EF.BBR = 000200 ; BAD BLOCK REPORTED

81 000100 EF.BBU = 000100 ; BAD BLOCK UNREPORTED

82 000040 EF.LOG = 000040 ; ERROR LOG GENERATED

:2 000020 EF.SEX = 000020 : SERICUS EXCEPTION

85 :

86 3 CONTROLLER FLAGS

: =

89 000200 CF.ATN = 000200 ; 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 ; SHADOWING

gg 000001 CF.S576 = 000001 ; 576 BYTE SECTORS

96 :

97 : UNIT FLAGS

98

99
100 000001 UF.CMR = 000001 ; COMPARE REAOS

101 000002 UF.CM¢ = 000002 ; COMPARE WRITES

102 100000 UF.RPL = 100000 : HOST INITIATED BAD BLOCK REPLACEMENT
103 040000 UF.INA = 040000 :+ 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

VRSOV B 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

e B8 B

A
3
z

P.VRSN
P.CNTF
P.HTMO
P.USEF
P.TIME

COMMAND PACKET OFFSETS

GENERIC COMMAND PACKET OFFSETS

ABORT AND GET COMMAND STATUS COMMAND PACKET OFFSETS

= 12. s OUTSTANDIMNG REFERENCE N MBER

ONLINE AND SET UNIT CHARACTERISTICS COMMAND PACKET OFFSETS

= 14, 3 UNIT FLAGS

= 16. ; HOST IDENTIFIER / RESERVED
= 28, : ERROR LOG FLAGS

= 32. ; SHADOM UNIT

= . : COPY SPEED

REPLACE COMMAND PACKET OFFSETS

= 12. ; REPLACEMENT BLOCK NUMBER

SET CONTROLLER CHARACTERISTICS COMMAND PACKET OFFSETS

= 12. ; MSCP VERSION

= 14, 1 CONTROLLER FLAGS

= 16. ; HOST TIMEOLT

= 18. i USE FRACTION

= 20, ;s QUAD-WORD TIME AND DATE

MAINTENANCE READ AND MAINTENANCE WRITE COMMAND PACKET OFFSETS

- 28, + REGION ID
s 32, i REGION OFFSET

EXECUTE SUPPLIED PROGRAM COMMAND PACKET OFFSETS

= Q. ; COMMAND REFERENCE NUMBER

= 4, 1 UNLT NUMBER

= 8. s+ OPCODE

= 10. ; MODIFIERS

= 12. 3 BYTE COUNT

= 16. ; BUFFER DESCRIPTOR

= 16, ; BUS ADDRESS OF BUFFER DESCRIPTOR
= 28. ; LOGICAL BLOCK NUMBER

SEQ 0101
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SEQ 0102

CZUDHAO UDASOA/KDASO-@ BASIC SU MACRO VO0S.01b Sundey 07-Oct-84 10:
COMMAND PACKET OFFSETS

+ DMDT TERMINAL ADOR. (MAINT WRITE Orn..Y)

gg 000024 P.OMOT = 20.
60 000034 P.OVRL = 28. ; BUFFER DESCRIPTOR FOR OPERLAYS

61
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END PACKET OFFSETS

O JONS M-

000010
000011
000012
000014
000034

000014
000020

000014
000016

000014
000016
000020
000024
000034

000042
000050

.SBTTL END PACKET OFFSETS

i3 LR

VODVVVOVOOVUOVOOD

A

- Se S8 8

R

:

VOOUVUVOVOVOYD
22 %
D=

e W e

GENERIC END PACKET OFFSETS

Ve sO

- G B B O 4 B

COMMAND REFERENCE NUMBER
UNIT NUMBER

OPCODE (ML.SO CALLED ENDCOOE)
END PACKET FLAGS

STATUS

BYTE COUNT

FIRST BAD BLOCK

GET COMMAND STATUS END PACKET OFFSETS

= 12.
= 16.

OUTSTANDING REFERENCE NUMBER
COMMAND STATUS

GET UNIT STATUS END PACKEY OFFSETS

= 12.
14.
16.
20.
28.
32.
34,
36.
38.
‘o.
44,
46.
a7,

@ G4 S5 B B4 O @5 W1 Wr B Be B O

MATI-UNIT CODE
UNIT FLAGS
MOST IDENTIFIER
UNIT IDENTIFIER
MEDIA TYPE IDENTIFIER
SHADOM UNIT
SHADOW STATYUS
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,

MULTI-UNIT CODE

UNIT FLAGS

HOST IDENTIFIER

UNIT IDENTIFIER
MEDIA TYPE IDENTIFIER

UNIT SIZE
VOLUME SERIAL NUMBER

SET CONTROLLER CHARACTERISTICS END 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 SOFTWARE VERSION
63 000023 P.CHVR = 19, : CONTROLLER HARDWARE VERSION
64 000024 P.CNTI = 20. : CONTROLLER ID

65

66 H

67 : GET DUST STATUS END PACKET OFFSETS

63 H

6

70 000014 P.DEXT = 12. ; EXTENSION DOWNLINE LOADABLE PROGRAM
71 000017 P.OFLG = 1S. : FLAGS

72 000020 P.OPRG = 16. ;: PROGRESS INDICATOR FOR REMOTE PROGRAM
73 000024 P.OTMO = 20. ; TIMEQUT

74

75 :

7? : STATUS AND EVENT CODE DEFINITIONS

7 H

78

79 000037 ST.MSK = 37 ; STATUS / EVENT CODE MASK
80 000040 ST.SUB = 40 : SUB-CODE MULTIPLIER

81 000000 ST.SUWC =0 : SUCCESS

82 000001 ST.CD =1 : INVALID COMMAND

83 000002 ST.ABO =2 ; COMMAND ABORTED

84 000003 ST.OFL = 3 : UNIT-OFFLINE

85 000004 ST.AVL = &4 1 UNIT-AVAILABLE

86 000005 ST.MFE = 5 ; MEDIA FORMAT ERROR

87 000006 ST.WPR = 6 ; WRITE PROTECTED

88 000007 ST.CMP = 7 : COMPARE ERROR

89 000010 ST.DAT = 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
345 000400 ST.AOL = 400 : ALREADY ON-LINE

9 ;

97 : DUP MESSAGE TYPES

98 3

99

100 010000 DU.QUE = 10000 ; QUESTION

101 020000 DU.DFL = 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 DEFINITIONS

002150
002150
002130
002130
002150
002150
002150
002150
02150
002150
002150
002150
002150
002150
002150

0021 %0

000077
000777
007000

100000
000100

000020

000010

.SBTTL CONTROLLER TABLE OEFINITIONS

*
L

SELECTED

LUNT = 000077
.VEC = 000777
.BRL = 007000

LAVL = BIT15
.VER = BIT6

.REQ = BITa&

oM OO0
-t =ty

()]
-

CT.MSG - BITS

CT.CM0 = BIT2
CT.AN = BIT}

TABLE

ITEM C.UADR
ITEM C.UNIT
I1TEm C.vEC
1TEM C.JSR
ITEM C.JAD
ITEM C.FLG
ITEM C.HCOM
ITeEn C.DRO
ITEM C.OR1
ITEM C.DR2
ITEN C.OR3
ITEm C.T10
ITEM C.TON
ITEN 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 ZER(S.

THE FIRST TABLE IS PGINTED TO By THE CONTENTS OF CTABS.
THE NUMBER OF TABLES IS CONTAINED IN CTRLRS.

:+ LOGICAL UNIT NUMBER MASK
3+ VECTOR ADORESS MASKX
BR LEVEL MASK

SET WHEN NOT AVAILABLE FOR TESTING

CONTROLLER MICRO VERSION NUMBER WAS
PRINTED IF SET

BUFFER HAS BEEN GIVEN TO CONTROLLER
FOR REQUEST., SET WHEMNEVER READ
DUST DATA COMMAND ISSUED.

MESSAGE RESPONSE RECEIVED. WMHENEVER
SEY, CT.CMD IS CLEARED.

COMMAND ISSUED, WAITING FOR RESPONSE

OM PROGRAM RUNNING

i START A TABLE OEFINITION
«BUS ADDRESS OF IP REGISTER>

<UNIT NUMBER TO TEST>

«<VECTOR ADORESS/BR LEVEL >

<INTERRUPT SERVICE ROUTINE FOR CONTROLLER>
¢;'€m$§ TM0 WORDS LOADED MITH [JUSR RO CNTSRV ]»
<FLAGS»

<BEGINNING ADRS OF HOST COMM AREA IN MEMORY>
<POINTER TO DRIVE TABLES>

<IF ZERQO, NO DRIVE TABLE EXISTS»

e B @4 G0 TS WA B4 B 00 W

<TIMEOUT COUNTER>
< (TWO WORDS)>
<COMMAND REFERENCE NUMBER>

<SIZE OF CONTROLLER TABLE IN BYTES»

USRS R VLV S VR PRARE SRR R ]
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ORIVE TABLF DEFINITIONS

SEQ 0106

.SBTTL DRIVE TABLE DEFINITIONS

1
3
‘00
4 i ORIVE TABLE DEFINITIONS
S H
6 : ONE ORIVE TADLE WILL BE SET UP BY THE INITIALIZE SECTION FOR EACH
i H ORIVE SELECTED FOR TESTING. EACH TABLE IS POINTED TO By A
8 : WORD IN THE CONTROLLER TABLE ON WMICH THE DRIVE EXISTS.
9 H
1¢ 3 THE FIRST TABLE IS POINTED TO BY THE CONTENTS OF DTABS.
11 3--
12
13 000077 ODT.UNT = 000077 s LOGICAL UNIT NUMBER OF DRIVE
14
15 100000 DT.AVL = BIT1S ;1 SET WHEN NOT AVAILABLE FOR TESTING
16 040000 0.Iu = BIT1A ; INITIAL WRITE
17 020000 0.0CY = BIT13 3 DIAGNOSTIC CYLINDERS
18 010000 D.ECC = BIT12 ;+ ECC CORRECTION ENABLED
19 004000 D.RO = BIT11 ; READ ONLY
20 002000 D.W0 = BIT10 : MRITE OMLY
21 001000 O.RET = BIT9 ; RETRIES ENABLED
22 000400 D.CYL = BITS 3 START/END CYLINDERS SPECIFIED
23 000100 D.S€Q = BIT6 s SEQUENTIAL ACCESS
24 000040 0.8€ « BITS 3 BEGIN/END BLOCKS USED
25 000020 0.TR = BIT4 s WEN D.BE=0: 1 - TRACKS, 0 GROUPS
26 000010 D.uC « BITS s WRITE OHECKS ENABLED
27 000004 D.WCA « BIT2 t ALMAYS WRITE CHECK
28 000002 0.0C » BIT} 1 DATA COMPARES ENABLED
29 000001 0.0CA = BITO : ALMAYS DATA COMPARE
30 011012 F « D.ECC.D.MC-D.0C-D.RET s DEFALT D.PRM
gé 140200 O.ZERDC =« BIT1S.8I77.D0.1IW ; BITS T0 BE CLEARED
33 002150 TABLE t START A TABLE DEFINITION
34 002150 ITEM N_DRY el <DRIVE NUMBER>
3? 002150 ITEM D.UNIT F-4 <LOGICAL UNIT NMUMBER>
;g 002150 END D.SIZE <SIZE OF DRIVE TABLE IN BYTES»>
80

DM PROGRAM HEADER DEFINITIONS

B2

83

84 000000 DHTRLN - O : OFFSET TO DOMWNLINE LOAD PROGRAM SIZE
85 000004 DMOVRL = 4 ; OFFSEY YO SIZE OF OVERLAY

86 000040 DMMAIN = 40 ; OFFSET TO FIRST WORD OF MAIN PROGRAM
a7 001000 DMFRST = 1000 ; ADDRESS START OF MEADER IN DM FILE

3
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GLOBAL DATA SECTYION

B NEWN -

10
11
12
13
14
15
16
17
18
19

21
22

23
24

27
28
31
33
35
37
39
61
63
65
67
69
70

71
72

002150
002150
002150
002152
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

g

: THE GLOBAL DATA SECTION CONTAINS DATA THAT ARE USED
: IN MORE THAN ONE TEST,
;-.
ERRTBL
LSERRTBL : :
ERRTYP: : .WORD O
ERRNBR: : WORD 0
ERRMSG: : WORD O
ERRBLK: : LWORD O
FFREE:: .BLKW 1 ;s FIRST FREE WORD IN MEMORY
FSIZE:: .BLKMW 1 t+ SIZE OF FREE MEMORY IN WORDS
FMEM: BLKW 1 s COPY OF FFREE AT END OF INIT SECTION
FMEMS: .BLKW 1 s COPY OF FSIZE AT END OF INIT SECTION
DTABS:: .BLKW 1 s START OF DRIVE TABLE STORAGE
CTABS:: .BLKW 1 3 START OF CONTROLLER TABLE STORAGE
CTRLRS: .BLKW 1 3 COUNT OF CONTROLLERS IN PTABLES
TSTTAB: .BLKW 1 s POINTER 70 1ST CONTROLLER TABLE
DMPROG: .BLKW 1 3 START ADDRESS OF DM PROGRAM

IFLAGS::.BLKW }

ICONT == BIT1
IREST == BIYT2
ISTRT == BITS
ISTRTH == B8IT4

TNUM . .WORD O
URUN: BLKW )
URNING: .BLKW 1
UCNT: .BLKW 1
INTRCY: .BLKW 1

TEMP: BLKY 12.

IPADRS: .WORD ©
.WORD O
LHORD O
WORD O
3
i KWil CLOCK CONTROL

KW.CSR: .WORD O
KW.BRL: .BLKW 1
KW.VEC: .BLKW }
KW.HZ: .BLKW 1
KW, EL: .BLKW 2
STIME: .BLKW 2

NXMAD: .BLKW 1

FLAGS FROM INIT CODE

CONTINUE EVENT FLAG

RESTART FLAG

START FLAC

STARYT FLAG HOLD FOR DMRO4 ROUTINE

NUMBER OF TEST EXECUTING

NUMBER OF UNITS TO 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
BR LEVEL
VECTOR
HERTZ (5C¢. OR 60.)
ELAPSED TIME

STATISTICAL REPORT TIMER
SET TO -1 BY NON-EXISTANT ADDRESS

SEQ 0107
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73

SEQ 0108

75 002300 T2WRR: .BLKW 1 ; WRITE/READ REGION

76 002302 T2WRO: .BLKW } ;1 WRITE/READ OFFSET

77 002304 T20R: BLKUW 1 :+ DIAGNOSE REGION

79

80 002306 012252 PTYPE: .WORD PF ;1 PRINT TYPE

81 002310 000 TTYOUT: .BYTE O s TTY OUTPUT BUFFER

82 002311 000 .BYTE O ; TERMINATOR FOR ASCIZ STRING

83 .EVEN

es

3

86 : DATA TO BF SENT AND RECEIVED B8Y CONTROLLER INITIALIZATION

87 3

L]}

89 002312 020500 INITBL: .WORD RSP,.S1 1 1ST WORD RESPONSE CHECK ROJUTINE
90 002314 000000 SND.S1: .WORD O : 1ST WORD TO SEND TO SA REGISTER
91 002316 020512 MORD RSP.S2 ;s 2ND WORD RESPONSE OHECK ROUTINE
92 002320 000000 SND.S2: .WORD O 1 2ND WORD TO SEND TO SA REGISTER
93 002322 020532 LWMORD RSP.S3 : SRD WORD RESPONSE CHECK ROUTINE
94 002324 00000C SND.S3: .WORD O s 3RO WORD TO SEND TO SA REGISTER
g i LMORD RSP.S4 ; 4TH WORD RESPONSE CHECK ROUTINE
97 002326 000000 SSTEP4: . WORD O ; LOCATION TO SAVE STEP 4 VALUE
98 002330 000000 CNTRSO: .WORD O s LOCATION FOR STEP BIT MASK

100 0)2332 WCHNGD: .BLKW ) s SAVED LOOPBACK DATA

{g;lg 002334 BRLEV: .BLKW 1 s WORD FOR BR LEVEL STORAGE

103 036413 T18MSZ = 36413 t CONTROLLER MEMORY SIZE
104 002336 T18PAT: .BLKW 1 : STORAGE FOR DATA PATTERN

105 002340 DMPTR: .BLKW 1} : STORAGE FOR DM PROGRAM POINTER

107
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VOOV E W -

14

16
17
18
19

21
22
23
24
25

31
32
35
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

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

042
042
042

042

117

132

040

124
116

071
o7
040
042
042
042
103
042
042
124

040
124
040
124

104
077

107

g

.SBTTL GLOBAL TEXT SECTION

goe

: THE GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS,
: MESSAGES, AND ASCII INFORMATION THAT AE USED IN
; MORE THAN ONE TEST.

NAMES OF DEVICES SUPPORTED B8Y PROGRAM

DEVTYP <LOGICAL DISK DRIVE>

L$OVIYP:
"ASCIZ /LOGICAL DISK DRIVE/
"EVEN

H

N TEST DESCRIPTION

H

* soesc DESCO"PT <CZUDHAO UDASOA,KDASO-G BASIC SUBSY>

"T ASCIZ /CZUDHAO UDASOA,KDASO-Q BASIC SUBSY/

"EVEN

H

; UNFORMATTED MCSSAGES

]

T4OPTT: .ASCIZ \ \

3 FORMAT STATEMENTS USED IN PRINT CALLS

FRMTT: _ASCIZ \sT\

CRLF: LASCIZ \sN\

ANTIM: _.ASCIZ \* RAUNTIME “D.b6":"\

ANTIML: .ASCIZ \L9*:"\

RNTIM2: .ASCIZ \D9\

ERRMEL: ASCIZ \" ¢ s ¢ ERROR PROCESSING MESSAGE STRING ¢ ¢ &"N\
NXFERP: .ASCIZ \N"REACHED TRANSFER LIMIT - TESTING STOPPED"N\

ERRLIM: .ASCIZ \N"UNIT ~D6~ REACHED ERROR LIMIT - UNIT DROPPED FROM TEST*N\

INTSTO: .ASCIZ \N"TESTING INTERRUPT ABILITY OF CONTROLLER AT ADR "“016“ VEC ~09~..."\

INTSTL: .ASCIZ \“COMPLETED*N\
T2UARW: .ASCIZ \N"MANUAL INTERVENTION NOT ALLOWED, TEST 2 RUNNING UNATTENDED "N\

T2CMS1: .ASCIT \N*TEST 2 MANUAL INTERVENTION ON UNIT “D8" CONTROLLER AT “016" DRIVE “D9ON\

.PSCII \"TO WRITE AND READ MEMORY : "N\

LASCIT \* W DATA REGION OFFSET"N\

.ASCII \* R REGION OFFSET"“N\

.ASCII \*“T0O 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\
T2CHMSS: .ASCIZ \“? INPUT ERROR"N\

s — e ettt —— —— ———— —
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66
67
68
69
71
72
73
78
79
80
81
82
83
84
85
86
87
88
90
92
93
4
95
9%
98
100
101
102
103
104
106
107
108
109
110
114
112
113
114
115
116
117
118
119
120
121
122
123
124
125
127
128

130
131
132
133

003574
003647

003724
003743
003764
004004
004024
004042
004070
004105

004106

004117
004117
004117
004117
004202

116
042

042
042
042
042
042
042
042
000

122

042
122
122
122
122
042
122
122
122
042
042
042
116
122
042
122
042
104
042
123
123
122

122
042
122

042
122

122
122
042
122
042
122
122
122
042
122

042
116

110
102
104
104
040
040
040

123

122
111

065
111
065
101
065
065
065
127
065

125
117

117
125
111
111
040
040
040

122

MESSG: .ASCIZ
NOCLOCK: .ASCIZ
BASNO: .ASCIZ
BASNl: .ASCIZ
BASN2: .ASCIZ
BASNS: .ASCIZ
BASL1: .ASCIZ
BASL2: .ASCIZ
BASL3: .ASCIZ
BAS: .BYTE O
BASLN: .ASCIZ
X1A:
X2A:
X3A:
%8A: .ASCIZ2
X1: ASCIZ
X2: .ASCIZ
X3: .ASCIZ
X4 .ASCII
.ASCIZ
X6: ASCIZ
x8: ASCIZ
X14: JASCII
ASCII
.ASCI1
ASCII
ASCIZ
X22: .ASCI1
.ASCI2
X23A: .ASCII
ASCII
.ASCI1
.ASCIX
.ASCIZ
X238: .ASCIZ
X248 ; .ASCII
.ASCIZ
: .ASCII
ASCIZ
X26: ASCII
.ASCI1
.ASCI1Z
X27 .ASCII
.ASCI1Z
X28: .ASCIZ
X29: .ASCI1
ASCIZ
X71: LASCII
ASCIZ
X32: LASCIZ
X35: .ASCIZ
X36: .ASCII
.ASCIZ
X38: ASCII

\N"UNIT “D6" CONTROLLER AT "016" DRIVE "“DIS\
\"NO LINE CLOCK AVAILABLE FOR TIMING EVENTS“N\

\"HOST PROGRAM\

\*8US ADDRESSING”\
\"DISK RESIDENT"\
\"DISK FUNCTION"\

\* DM PC:"012\

\* CONTROLLER AT "016\

\" DRIVE "D9\

t NULL TO PRINT NOTHING
\RGR6R6R6\ 3 FORMAT FOR BASIC LINE OF ERROR MESSAGE
\*INVALID ANSWERS GIVEN TO THE HARDWARE QUESTIONS "N\

\RSR6“"CONTROLLER HAS MORE THAN ONE VECTOR OR BR LEVEL "N\

\RSR6“TWO UNITS SELECT THE SAME DRIVE "N\

\RSRG"MORE THAN 4 DRIVES SELECTED ON THIS CONTROLLER"N\

\R4“NOT ENOUGH MEMORY TO TEST THE UNITS SELCCTED“NA

\*RESTART PROGRAM AND TEST FEWER UNITS AT A TIME"N\

\RA*TABLE CONSISTANCY ERROR. PLEASE RE-LOAD PROGRAM“N\

\RSR6“TWO CONTROLLERS USE THE SAME VECTOR"N\

\RS~CONTROLLER IS NOT SUPPORTED BY YHIS OIAGNOSTIC PROGRAM. "N\
\*THIS PROGRAM REQUIRES A UDAS0A (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 ~DAN\
\RS~STEP BIT DID NOT SET IN SA REGISTER DURING INITIALIZATION"NA
\*STEP B17 EXPECTED “O16NRBR7\

\RS*CONTROLLER DIU NOT CLEAR RING STRUCTURE IN HOST MEMORY "\
\"OURING INITIALIZATION"N\

\D9" WORDS WERE T0 BE CLEARED STARTING AT ADDRESS "O16N\

\"THE FOLLOWING WORDS WERE NOT CLEARED: "N\

\S6“ADORESS »S4 “CONTENTS “N\

\S7016S3016N\

\RS*SA REGISTER DID NOT GO TO ZERC AFTER STEP 3 WRITE OF INITIALIZATION"N\
\"PURGE/POLE DIAGNOSTICS WERE REQUESTED "NRSR7\

\RS*INCORRECY DATA RETURNED IN SA REGISTER DURING INITAIALIZATION®NA
\“SA EXPECTED: “O16NRBR7\

\RS*DATA COMPARISON ERROR DURING DIAGNOSTIC PORT LO(P TEST"NA
\“DATA SENT TO SA REGISTER: “O16N\

\*RECEIVED FROM SA REGISTER: “O16NR7\

\RS5~SA REGISTER DID NOT CHANGE AFTER WRITING TO IT"N\

\*IN PORY LOOP DIAGNOSTIC“NRSR7\

\RS~CONTROLLER DID NOT INTERRUPT THE HOST“NR7\

\RS“CONTROLLER INTERRUPTED AT DIFFERENT BR LEVEL THAN EXFECTED"N\
\*INTERRUPT WAS AT BR LEVEL “O3N\

\RS5“NO INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES"N\
\“ASSUME PROGRAM IS HUNG “N\

\RS“MESSAGE BUFFER RECEIVED FROM CM 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 OM PROGRAM“N\

\RS“MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS*N\
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134 007613 042 103 110 ASCII \"CHECK BUS SELECTION SWITCHES ON CONTROLLER PROCESSOR MODULE “NA

135 007711 042 117 122 "ASCIT \“OR BUS"N\

136 007722 042 117 122 "RSCIZ \*OR "RM\

138 007732 122 065 042 x39:  .ASCII \RS*DATA COMPARE ERROR DURING CONTROLLER MEMORY TEST "N\

139 010017 042 103 117 "ASCIT \“CONTROLLER MEMORY ADDRESS: "016N\

140 010060 042 104 101 "ASCIZ \“DATA WRITTEN: "016* DATA READ: "O16N\

186 010126 122 065 042 XFCE: .ASCIZ \RS"FATAL ERROR REPORTED BY CONTROLLER“NRS\

147 010200 042 115 105 XMSGl: .ASCIZ \*MESSAGE BUFFER CONTAINS: "N\

148 010234 123 063 117 XMSG2: .ASCIZ \$3016510165101651016510165101651016N\

149 010301 122 065 082 XPXTl: .ASCII \RS"RESPONSE PACKET FROM CONTROLLER DOES NOT CONTAIN EXPECTED DATA*N\

150 010404 042 105 111 "ASCIT \"EITHER CONTROLLER RETURNED ERROR STATUS OR PACKET WAS RECEIVED INCORRECTLY "
N

151 010521 123 c63 042 _ASCIZ \S3"COMMAND PACKET SENT”S6“RESPONSE PACKET RECEIVED*N\

152 010606 123 066 117 XPKT2: .ASCIZ \5601651016514016S1016N\

153 010635 042 123 101 XSA: — .ASCIZ \*SA REGISTER CONTAINS: "O16N\

154 010672 042 122 105 XFRU: .ASCIZ \“REPLACE CONTROLLER PROCESSOR MODULE “N\
i?jz 010741 042 122 105 XFRUA: 232'142 \“REPLACE CONTROLLER SDI MODULE "N\

157
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-
Nr= ORIV D (MU

-

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
e
: THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS USED
: BY MORE THAN ONE TEST TO OUTPUT ADDITIUNAL ERROR INFORMATION. PNTB
: (BASIC) AND PNTX (EXTENDED) CALLS ARE USED TO CALL PRINT SERVICES.
BGNMSG ERROOL
ERROOL: :

PNTB X1,0X1A
ENDMSG
L10002:

TRAP CeMSG
BG:MSG ERROOZ2
ERROOZ: :

PNTB X2, #X2A
ENDMSG
L109203:

TRAP C#MSG
BGNMSG ERROO3
ERROO3: :

PNTB X3, 0X3A
ENDMSG
L1CO004 :

TRAP CIMSG
BGNMSG ERROO4
ERROO4 : :

PNTB p{}
ENDMSG
L10005:

TRAP CeMSG
B8GNMSG ERROOS
ERROOG6: :

PNTB {3
ENDMSG
L10006:

TRAP CeMSG
BGNMSG ERROOS
ERROOS: :

PNTB X8, #X8A
ENDMSG
L10007:

TRAP C4MSG
BGNMSG ERRO14
ERRO14:;

PNTB X14 ,R3,R1
ENDMSG
L10010:

TRAP CeMsSG

SEQ 0112
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42

43
44
45
46
47
48
49
50
51
52
53

S54
55

56
57

718
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
011252
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 ERROZ2)
ERRO21::
PNTB
MOV
SWAB
8IC
BEQ
PNTB
BR
ERR21A:
PNTB
ERRZ21LE:
ENDMSG
L10011:
TRAP

BGNMSG ERROZ?Z
ERRO22: :
8IC

PNT8
ENDMSG
L10012:

TRAP

BGNMSG ERROZ23
ERRO23: :
PNTB
TST
ERR23A: TST
BEQ
PNTB
; DEC
58 BEQ
ERR238: TST
DEC
BNE
; tERR23C:

PNTB
ENDMSG
L10013:

TRAP

BGNMSG ERRO24
ERRO24 : :

PNTB
ENDMSG
L10014;

TRAP

BGNMSG ERRO2S
ERROZ2S: :

PNTB
ENDMSG
L10015:

TRAP

BGNMSG ZRR026

XFCE,.R2
R2,R1

R1

otC<2> ,R1
ERR21A
XFRUA
ERR21E

XFRU

C4MSG

#SA_ERR,CNTRSD
X22,CNTRSD,R2

<$MSG

X23A,R1,FFREE
~-(R2)

(R2)

ERR238

X238 ,R2,(R2)
R4

ERR23C

(R2).

R3

ERRZ3A

XFRU

C4MSG

X24 ,R2

C$MSG

X25,.R1,R2

C#MSG

SEQ 0113
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011344
84 011344
85 011362
011362
011362

8¢
87 011364
011364
88 011364
89 011400
011400
011400

90
91 011402
011402
92 011402
93 011412
011412
011412

94
95 011414
011414
7 011414
97 011426
011426
011426

99
100 011430
011430
101 011430
102 011442
011442
011442

103
104 011444
011444
105 011444
106 011454
011454
011454

107
108 011456
011456
109 011454
110 011466
111 011472
011472
011472

112
113 011474
011474
114 011474
115 011500
011500
011500

116
117 011502

104423

104423

104423

104423

104423

104423

004737

104423

004737

104423

011660

011566

ERRO26: :
PNTB
ENOMSG
L10016:
TRAP

BGNMSG ERROZ27
ERRO27::

PNTB
ENDMSG
L10017:

TRAP

BGNMSG ERROZ28
ERROZ2S8: :

PNTB
ENDMSG
L10020:

TRAP

BGNMSG ERRO29
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
10024

TRAP

BGNMSG ERRO33
ERRO33: :

CALL
ENDMSG
L1002S:

TRAP

BGNMSG ERRO3S

K9

X26,2(R4),Re

CH$MSG

x27,2(R4)

C$MSG

x28

C4MSG

X29.R1

CensG

XFCE,.R1

C$MSG

X31

CensG

X32
MSGPKT

C#MSG

PNTPKT

CHMSG

SEQ 0114




L9

CZUDHAO UDASOA/KDASO-Q@ BASIC SU MACRO V0S.01b Sundey 07-Oct-84 10:38 Pege 98-3
GLOBAL ERROR REPORT SECTION

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

; ERROR REPORT ROUTINE

;1 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 PNTB X36
124 011530 ENDMSG
011530 L10027:
25 011530 104423 TRAP CeMSG
1
126 011532 BGNMSG ERR(O3S
011532 ERPO3S: :
127 011532 PNTB X38
128 011542 ENDMSG
011542 L10030:
129 011542 104423 TRAP CIMSG
131 011544 BGNMSG ERRO39
011544 ERRO39: :
132 011544 PNTB X39,R1,.T18PAT , (R2)
133 011564 ENDMSG
011564 L10O31:
140 011564 104423 TRAP (of 1,063
141 011566 PNTPKTY: PNTB XPKTYL
142 011576 010401 MOV R4 ,R1
143 011600 262701 000020 ADD oC . CPK R1
144 011604 010402 MOV R4 ,R2
145 011606 062702 000020 ADD oML .MPK ,R2
{:g 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 "M . R2
151 011652 005303 DEC 3
152 011654 0013860 BNE PNTPKL
igza 011656 000207 RETURN
155 011660 MSGPKT: PNTB XMSG1
156 011670 016504 000014 MOV C.HCOM(RS),Ra
157 011674 062704 000206 ADD #C .BF2,R4
158 011700 012703 000005 MOV #5,R3
159 011704 MSGPKL : PNTB
260 011746 062704 000016 ADD #14. R4
161 011752 005303 DEC R3
162 011754 001353 BNE MSGPKL
igz 011756 000207 RETURN
165 011760 BGNMSG ERR.TN
011760 ERR.TN::
166 011760 013702 002204 MOV TNUM,R2
167 011764 006302 ASL R2
168 011766 012703 004070 MOV #BASL3,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

011772
011776
12000
012004
012042
012042
012046
012056
012062
012064
012066
012072
012076
012100
012102
012104
012112
0i2l116
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:

TST
8PL
MOV
PNTB

CALL
PRINT
ADD
MOV
ASL
ADD
ADD
1578
BNE
INC
MGV
CALL

TRAP

4(R4)
1%
#BAS ,R3

i
i

SEQ 0116

CHECK IF DRIVE NUMBER GiVEN
BRANCH IF SO

BASLN, TNAMES-2(R2) ,#BASL1,(R4),#BASL2,(R5),R3,4(R4)

ASSUME C.V
ANTIME

#CR

#6,.R4
(R4)+ ,R2
R2
OMPROG,R2
SOMPROG, R2
(R2)

NCON

R2
#PX , PTYPE
OSTRNG

CHMSG

ADR EQ O

W B We B 84 B B VS B0 W2 Ve Ve

GET RUNTIME PARAMETERS
ADVANCE TO NEM LINE
SET R4 TO POINT TO MESSAGE POINT_R
GET MESSAGE POINTER
DOUBLE TO MAKE BYTE OFFSEY
ADD TO START OF MESSAGE STRINGS
ADD SIZE OF MAIN PROGRAM
CHECK FIRST BYTE
IF ZERO

INCREMENT TO NEXT BYTE
CHANGE TO EXTENDED OUTPUT
QUTPUT ACCORDING TO STRING
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oA RSN RN NV L VT

10
11

12
13
14
15
16
17
18
19

21
23
24
25
27
268
31
33
35
37
39
40
41
43
45
46
47
48
49

51
S5e

012120
012120
012122
012124
012126

012130
012130

012132
012136
012142
012144
012146
012152
012154

012156 012701 000146
012162 004737 012132

104454

011054

104444

160137
002766
060101
060137

000207

002162

002160

.SBTTL GLOBAL SUBROUTINES SECTION

* 4+

- ®¢ 86 ws S

FMERR:

*
»

Mo Be B¢ G4 B4 66 GF s O G5 B s B B4 B B

B
3

*
*

Z
3

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

ERRSF 4, ,ERRO04
TRAP CS$ERSF

.WORD 4
.WMORD O
.WORD  ERROO4
; DO CLEAN-UP TRAP
DOCLN

TRAP C$OCLN

ALOCM - ALLOCATE A BLOCK OF FREE MEMORY. REPORT ERROR I+ MEMORY
EXMAUSTED.

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>
Su8 R1,.FSIZE

BLT FMERR ; REPORT ERROR IF NOT ENOUGH MEMORY
ADD R1,R} ; CHANGE WORDS TO BYTES

ADD R1,FFREE : CALCULATE NEW START OF FREE MEMORY
:E{"i'm <R}1> 3 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 SA.CMO=0.

INPUTS:
RS - ADDRESS OF CONTROLLER TABLE
OUTPUTS:
CONTROLLER TABLE POINTING TO HOST COMMUNICATION ARER,
RING POINTERS TO PACKETS,
R4 - ADDRESS OF HWOST COMMUNICATION AREA
MOV O<HC ,S1Z2>/2.R1 ;: GET SIZE OF AREA TO ALLOCATE
CALL ALOCM ; ALLOCATE THE MEMORY

SEQ@ 0117




GLOBAL SUBROUTINES SECTION

53
54
55
56
$7
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
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%6
012346
012352
012354
012360
012362
012364
012%70

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

ADD
MOV
ADD
MOV
RETURN

PPINTC - PRINT A CHARACTER

B10O
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R1,R4
R4 ,C.HCOM(RS)

#HC . MPI(,R1
R1,MC.MSG(R4)

#<HC . CPX-HC . MPK> ,R1

R1,HC.CMO(R4)

CALL WITH MACRO PRINT

MOVB

TRAP
RE TURN

RO, TTYOUT
<R}>
OFRMTT RY
RO, &CR

1
OCRLF ,R1

SPTYPE
<R}»

R1,0TTYOUT
aTTYOUT, -(SP)
R1,-(SP)
02,-(SP)

SP RO

CSPNTF
06, SP

R1,6TTYOUY
Rl. ‘(y)
.2. ‘(9)
SP RO
CsPNTB

06, 5P

R1,8TTYOUT
R1,-(SP)
92, -(SP)
9.”
CHPNTX
“.”

R1,0TTYOUT
eTTYQUT, -(SP)
ﬂl. ’(9)

.20 '(SP)
SP,RO

CS$PNTS

6, SP

GET ADORESS OF HOST COMM AREA

PLACE BEGINNING ADRS OF HOST COres
AREA IN THE CONTROLLER TABLE

COMPUTE START OF MESSAGE PACKEY

PLACE IN RING

COMPUTE STARY OF COMMAND PACKET

PLACE IN RING

SAVE CHARACTER FOR TTY QUTPUT

GET FORMATTED ASCIZ STRING STATEMENT

IF NOT A CARRIAGE RETURN, THEN

PRINT SOME OTHER CHARACTER, ELSE

GET FORMATTED ASCIZ STRING STATEMENT
GO PRINT CR-LF,

PRINT THE ASCIZ STRING,

SEQ 0118
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GLOBAL SUBROUTINES SECTION

86
87
a8
89
90
91
92
93
o4
95
%
97
98
99
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

1%7
138
139
140
141
142

012572
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

j e

o B¢ OS¢

LPNTF :

LPNT8:

LPNTX:

LPNTS:
LPNT

*
L J

PRINT FORMATTED MESSAGE
CALL WITH MACRO PNT, PNTF, PNTB, PNTX, Ok PNTS

MOV oPF PTYPE

BR LPNT

MOV P8 ,PTYPE

BR LPNT

MOV oPX ,PTYPE

B8R LPNT

MOV S, PTYPE

PUSH <R2,R3,R4,R5>

MOV (R1).,R2 s GET ADDRESS OF ASCIZ STRING

MOV SP.R4 3 COMPUTE ADORESS OF 1ST ARGUMENT AND
ADO 012.R4 ; SAVE IT IN Re,

PUSH <R1> s SAVE Rl ON THE STACK

CALL OSTRNG 3 PRINT THE FORMATTED MESSAGE

POP <RO,R3,R4,R3 . R2,R1> i RESTORE REGISTERS FROM STACK

ADD (RO).,SP 1 ADJUST STACK POINTER CVER ARGUMENTS
JP 8RO 1 RETURN

OSTRNG - OUTPUT A MESSAGE ACCORDING TO A FORMAT STRING
FORMAT OF THE ASCIZ STRING IS AS FOLLOWS:
CHARACTZRS ENCLOSED IN QUOTES ARE TO BE PRINTED AS THEY ARE.

?‘tm'mxss CODE IS A SINGLE LETTER FOLLOWED 8Y AN OPTIONAL DECIMAL

g

- PRINT OCTAL NUMBER, N REPRESENTS SIZE OF BINARY NUMBER PASSLD
IN PARAMETER 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 ALMAYS SPECIFIED.

- PRINT UNSIGNED DECIMAL NUMBER FROM M BI” PARAMETER. LEADING

m HOE NOT PRINTED. A 16 BIT NUMBER EQUAL TO ZERO WILL

- PRINT HEX NUMBER FROM PARAMETER OF N BIYS. 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 TO BE 1.

N/2 PARAMETER WORDS USED.

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

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

INFUTS:

2 2% 3 ¥
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CLOBAL SUBROUTINES SECTION
143 ; R2 - ADDRESS OF START OF FORMAT STRING
144 : R4 - ADDRESS OF PARAMETERS
145 ; OUTPUTS::
146 ; R2 AND R4 UPDATED TO END OF STRING AND PARAMETERS
147 :-
148
149 012476 112201 OSTRNG: MOVB  (R2)..R1 , SEE IF TERMINATOR IN ASCIZ STRING.
150 012500 001421 BEQ  OSTRE s EXIT
151 012502 012700 013006 MOV #ERRC, RO i GET POINTER TO CHARACTER TABLE
152 012506 120110 NCONS: CMPB  R1,(RO) ; COMPARE CHARACTER WITH TABLE ENTRY
153 012510 001407 BEQ NCONF 1 BRANCH IF MATCH FOUND
158 012512 105720 1ST8  (RO). : INCREMENT POINTER
155 0125184 001374 BNE NCONS ; CONTINUE SEARCH IF NOT END OF TABLE
156 012516 PNTF  ERRMEL , REPORT BAD CONTROL CHARACTER
157 012526 000406 BR O0STRE :
158 012530 162700 013006 NCONF: SUB #ERRC, RO . GET INCREMENT INTO TABLE
159 012534 006300 ASL RO : DOUBLE TO WORD COUNT
160 012536 004770 013020 CALL  SERRD(RO) : DISPATCH TO PRINT ROUTINE
161 012582 000755 B8R OSTRNG . GET NEXT
162 012544 000207 OSTRE: RETURN
163
164 ]
165 : CONTROL CHARACTER WAS A QUOTE, SO PRINT ALL CHARACTERS TO
166 : THE NEXT QUOTE.
167 H
168
169 012546 112200 CON.QU: MOVB  (R2)+,RO ; GET CHARACTER
170 012550 120027 000042 CP8 RO, - : CHECK IF ENDING QUOTE
171 012554 001403 BEQ  CON.GX i IF S0. GO GET NEXT CONTROL CHARACTER
172 012556 PRINT RO
173 012562 000771 BR CON.QU ; CONTINUE PRINTING
1784 012568 000207 CON.GX: RETURN
%
1 3
177 ; CONTROL CHARACTER WAS AN ‘A‘, SO PRINT ASCII CHARACTERS FROM
178 : PARAMETERS .
1;‘03 3
1
181 012566 004737 015474 CON.A: CALL  GETCNT i GET COUNT OF CHARACTERS
182 012572 CON.AL: PRINT  (R&)« ;
183 012600 005301 DEC R1 i COUNT TME CHARACTERS
84 012602 001373 BNE CON. AL i PRINT UNTIL COUNT REACHES ZERO
185 012604 032708 000001 8IT o1,R4 1 CHECK IF R4 NOW 00D
186 012610 001401 BEQ  CON.A2 :
187 012612 0052C4 INC Re | IF SO, INCREMENT TO NEXT EVEN ADDRESS
188 012614 000207 CON.A2: RETURN | NOW GET NEXT CONTRGL CHARACTER
190 $
191 ! CONTROL CHARACTER WAS A 'D‘. SO PRINT A DECIMAL NUMBER.
]
193
194 012616 012701 000012 CON.D: MOV #10. .R1 s LOAD RADIX
195 012622 004737 015552 CALL  PNTNUM i PRINT NUMBER
19 012626 000207 RETURN i NOW GET NEXT CONTROL CHARACTER
198

L
199 ' CONTROL CHARACTER WAS AN 'H', SO PRINT A HEX NUMBER.
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GLOBAL SUBROUTINES SECTION
200 :
201
2502 012630 012701 000020 CON.H: MOV 216. ,R1 s LOAD RADIX
203 012634 004737 015552 SALL  PNTNUM ; PRINT NUMBER
223‘5 012640 000207 RETURN s NOW GET NEXT CONTROL CHARACTER
206 :
zzg; ; CONTROL CHARACTER WAS AN ‘0', SO PRINT AN OCTAL NUMBER.
3
209
210 012642 012701 000010 CON.O: MOV 8. .R1 ; LOAD RADIX
211 012646 004737 015552 CALL  PNTNUM ; PRINT NUMBER
gg 012652 000207 RETURN s NOW GET NEXT CONTROL CHARACTER
214 3
312 ; CONTROL CHARACTER WAS AN 'N' .~ SO PRINT A CARRIAGE RETURN-LINE FEED.
H
217
218 012654 004737 015474 CON.N: CALL  GETCNY s GET COUNT
219 012660 CON.N1: PKINT  oCR :
220 012670 005301 DEC R1 ; COUNT THE SEQUENCES
221 012672 001372 BNE CON.N1 ;
gg.; 012674 000207 RETURN : NOW GET NEXT CONTROL CHARACTER
224 H
225 ; CONTROL CHARACTER WAS AN 'R‘', SO CALL ONE OF THE PRE-PROGRAMMED
226 : ROUTINE .
238 ‘
229 012676 004737 015474 CON.R: CALL  GETCNT ; GET ROUTINE NUMBER
230 012702 020127 000011 cHP R1,8ERR.SZ ; CHECK IF DEFINED ROUTINE NUMRER
231 012706 101004 BHI CON.R1 :
232 612710 060101 ADOD R1,R1 : DOUBLE COUNT TO GET WORD INDEX
233 012712 004771 012754 CALL  SERR.TB-2(R1) : CALL ROUTINE
gg; 012716 000207 RE TURN ; NOW GET NEXT CONTROL CHARACTER
236 012720 CON.R1l: PNTF  ERRMEL ; REPORT BAD MESSAGE STRING
237 012730 pCP R1 ; FIX THE STACK
238 012732 000207 RETURN
239
240 '
g:é : CONTROL. CHARACTER WAS AN 'S*', SO PRINT SOME NUMBER OF SPACES.
H
243
244 012734 004737 015474 CON.S: CALL  GETANT ; GET COUNT
245 012740 CON.51: PRINT <&’ > :
246 012750 005301 DEC R1 . COUNT THE SPAZFS
247 012752 001372 BNE CON.S1 :
g:g 012754 000207 RETURN : NOW GET NEXT CONTROL CHRACTER
250 H
2235 ' PRE -PROGRAMMED ERROR ROUTINE DISPATCH TABLE
H
253
2%4 012756 015036 ERR.TB: .WORD CALR1 : CALL ALTERNATE PRINT STRING IN DM PGM
255 012760 015064 "WORD CALR2 ; PRINT AN SDI DIAGNOSE RESPONSE

256 012762 015162 .WORD CALR3 : DECIDE WHETHER TO PRINT RBN
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237
258
259
260
261
262
263
264
265
266
268
269
270
275
276

012764
012766
012770
012772
012774
012776

013000
013000
013002
013004

013006
013007
013010
015011
013012
013013
013014
013015

013016

013020
013022
013024
013026
013030
013032
013034
013036

015176
015252
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:

e Bt G

ERRD:

F10

.WORD CALR4
.WORD CALRS
.WORD CALR6
.WORD CALR7?
.WORD CALR8
.WORD CALR9

ERR.SZ =

~

.-ERR,TB>/2

.WORD BASN1
.WORD BASNZ2
.WORD BASN3

CONTROL CHARACTER TABLE

.BYTE '~
.BYTE ‘A
.BYTE 'D
.BYTE 'H
.BYTE 'O
.BYTE 'N
.BYTE 'R
.BYTE 'S
.BYTE O
.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

SEQ 0122

PRINT BASIC LINE W/0 CONTROLLER ADDR.
PRINT BASIC LINE W/ CONTROLLER ADOR.
CALL ALTERNATE PRINT STRING IN POP-11
PRINT "REPLACE PROCESSOR MODULE”
PRINT “SA REGISTER CONTAINS xXXXXXX*
REPRINT LAST NUMBER

;FOLLOW WITH A NULL BYTE
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O® NN BN

013040
013040
013044
013050
01305¢€
013064
013066
013074

013076
013076
013100
013102

010137
004737
013737
013737
006301
016137
000207

0000006
0000006
000000G

002204
020744
002164
002166

013074

002160
002162

002200

TINIT:

TINIT -
INPUTS:
OUTPUTS:

MOV
CALL
MOV
MOV
ASL
MOV
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

STORE ADDRESS OF DM TEST INTO OMPROG

R1, TNUM 3 SAVE TEST NUMBER
RESET 3 RESET / L CONTROLLERS
FMEM,FFREE s 4NIT FREE
FMEMS ,FSIZE s INIT FSIZE
R} i R1 IS WORD INDEX

H

READOT -2(R1),0MPROG

TEST1
TEST2
TESTS

SEQ 0123




H1O0

CZUDHAO UDASOA/KDASO-Q BASIC SU MACRO v05.01k Sunday 07-Oct-84 10:38 Page 101
GLOBAL SUBROUTINES SECTION

snwpwwwnuwn
VONORIBUNNFOOBR IOV A N -

21
22
23
24
25
26
27
20
29
30
31

33
34
35
37
39
40
41

43

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

LDD#:

LONEXT:

RUNDM - LOAD AND RUN A DM PROGRAM IN THE CONTROLLERS. RETURN WHEN ALL
OM PROGRAMS MAVE TERMINATED.

INPUTS:
R1 - NUMBER OF CONTROLLERS TO TEST
RS - POINTER TO FIRST CONTROLLER TABLE
IMPLICIT INPUTS:
DMPROG - POINTER TO START OF DM PROGRAM IN MEMORY
OUTPUTS:
Z SET IF NO CONTROLLERS SUCCESSFULLY STARTED
R1-RS - CONTENTS DESTROYED

MOV R1,URUN 3 SAVE NUMBER OF WMTTS TO RUN
CLR URNING s CLEAR NUMBER OF UNITS RUNNING

LOAD DM PROGRAM INTO EACH CONTROLLER

MOV TSTTAB,RS t+ GET CONTROLLER TABLE ADDRESS
MOV URUN, UCNT 3 SET COUNTER OF UNITS

CLR C.FLG(RS) CLEAR ALL FLAGS

MOVe C.UNIT(RS),LSLUN SEE IF UNIT TO BE TESTED

TS7 C.UNIT(RS)

8MI LONEXT IF NOT, DON'T LOAD THIS UNITY
ASSUME CT.AVL EQ BIT1S

CALL LOADDM :+ LOAD THE DM PROGRAM

BEQ LONEXY s+ IF ERROR, GO TO NEXT CONTROLLER
INC URNING 3 IF NO ERROR, COUNT UNIT RUNNING
ADD #C.SIZE.RS s MOVE TO NEXT CONTROLLER TABLE
DEC UCNT 3 CHECK IF MORE CONTROLLERS

8NE LOOM : LOAD NEXT CONTROLLER

CHECK IF ANY CONTROLLERS LOADED

TST URNING 3 ANY UNITS LOADED?

THE OM PROGRAMS ARE NOW IN CONTROL
RESPDM MUST BE CALLED TO RESPOND TO THMEIR REQUESTS

RETURN 3

SEQ 0124

£ e s gulrnpe i
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ORIV E WA -

45
47

48
49

51
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

013705
013737
016504
032765
001446
116337
032765
001071
032765
001520

011503
016301
001405

104455
000036

011430
000445

005737
001416
023765
101005
001011
023765
103405

104455
000037
000000
011444
000424

104422

005737
001412
023737

002176
002206
000014
000002

000002
000010

000004

000002

002256
002270

002266

002256

002270 002274

002212
000012

002074
000012

000012

000030

000026

*e

B We Bv B Gi P B

RESPOM: MOV TSTTAB,RS

RESPCT:

RSPTM:

RSPTMO:

RSFPNTO:

SPNXT

RESPDM - RESPOND TO DM REQUESTS. RETURN WHEN ALL DM PROGRAMS
HAVE TERMINATED.

INPUTS.
RS - CONTROLLER TABLE ADDRESS

GEY CONTROLLER TABLE ADODRESS
SET COUNTER OF UNITS
GET HOST COrMM AREA ADDRESS
CHECK IF PROGRAM RUNNING

IF NOT, LOOK AT NEXT
STORE UNIT NUMBER UNDER TEST
SEE IF INTERRUPT RECEIVED

M0V URUN, UCNT

MOV C.HCOM(RS) ,R4

BIT #CT.RAN,C.FLG(RS)

BEQ RSPNXT

MOVe C.UNIT(RS),L6LUN

8I7 ©CT.MSG,C.FLG(RS)

o>k B8 T4 B WS B4 S5 S8 W

BNE RSPIN IF SO, LOOK AT PACKET
BIV #CT.CMD,C.FLG(RS) SEE IF COMMAND HAS BEEN SENT
BEG RSPOV IF NOT, SEND ONE

CHECK IF CONTROLLER STILL RUNNING

MOV (R3),R3
MOV 2(R3).R1

GET ADDRESS OF IP REGISTER
LOOK AT SA REGISTER

BEQ RSPTM IF ZERO, CONTROLLER STILL RUNNING
ERROF 30, ,ERRO30 ELSE, REPORT FATAL CONTROLLER ERROR
TRAP CSERODF

.WORD 30

.WORD O

.WORD ERRO30

B8R RSPORP s+ DROP CONTROLLER FROM TESTING

CHECK FOR TIMEOUT OF RESPONSE

SEE IF A CLOCKX ON SYSTEM

DON'T TIME IF NO CLOCK

CHECK HIGH WORD OF ELAPSED TIME
IF GREATER, RESPONSE TIMED OUT
IF NOT SAME, ITS OX

CHECK LOW WORD OF ELAPSED TIME
IF LESS, PLENTY OF TIME LEFT
REPORT TIMEOUT ERROR

15T KW.CSR

8€Q RSPNTO

cHe KW.EL+2,C.TOM(RS)
8HI RSPTMO

8NE RSPNTO

cHP KW.EL,C.TO(RS5)
8LO RSPNTO

ERROF 31, ,ERRO31

TRAP CIERDF

s B B B G O S0 B

LMORD 3%

- WORD gnnos

BR nsponé ;. DROP CONTROLLER FROM TESTING

BREAK ; >>>>>>>BREAK BACK TO MONITOR<<ccccc
TRAP  C#BRK

CHECK FOR TIME TO PRINT STATISTICAL REPORT

ST KW.CSR : ANY CLOCK ON SYSTEM?

BYPASS IF NOT

E RSPNRP :
e ; CHECK HIGH WORD OF ELAPSED TIME

cHP KW.EL+2,STIME 2

SE@ 0125
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54
55
56
57
S8
59

60
61
62
63
64
65
66
67
68
69
70
71
12
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

101

103
104
105

013356
013360
013362
013370
013372
013372
013372

013374
313400
013404
013406

013410
013416
013422
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:

SPIN:

RSPMUR :

RSPERR:

RSPPTU:
RSPOU :

3
RSPPT2:

: ADD oC.SIZE,RS

BHI RSPRPT 1 IF GREATER PRINT REPORT
BNE RSPNRP i IF NOT SAME, ITS NOT TIME YET
cMP KW.EL,STIME ; CHECK LOW WORD OF ELAPSED TIME
8LO RSPNRP s IF LESS, ITS NOT TIME YET

'
DORPT 3 PRINT A STATISTICAL REPORT

TRAP CS{DRPT
SWITCH TO NEXT CONTROLLER
MOVE TO NEXT TABLE

3
DEC UCNT s CHECK IF MORE CONTROLLERS
BNE RESPCT s LOOK AT NEXT CONTROLLER
B8R RESPDM i LOOK AT FIRST CONTROLLER AGAIN

REMOVE A CONTROLLER FROM TESTING

: BIC #CT.RN+CT . MSG,C.FLG(RS) ; CLEAR PROGRAM RUNNING

DEC URNING 3 REDUCE RUNNING CONTROLLERS COUNT
BNE RSPNXT : IF ANY STILL RUMNNING, LOOK 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 OPCODE
BIT #CT.REQ,C.FLG(RS) LOOK IF SEND DATA OR RECEIVE DATA

8EQ RSPHUR
MOV S0P ,END+OP . RSD,RO CHANGE TO RECEIVE DATA ENDCODE
cCvPB RO,HC . MPK+P  OPCD(R4) COMPARE TO OPCODE IN END PACKET

BNE RSPERR
LOOK AT STATUS COOE

817 #ST . MSK,HC . MPK+P. STS(RA); CHECK FOR STATUS CODE ST.SUC (ZERO)
BNE RSPERR X

CHECK FOR EXPECTED REFERENCE NUMBER

cHp C.REF(R5) ,HC.MPK+P . CRF(R4); CHECK IF CORRECT REF NUMRBER
8EQ RSPPTU ;

ERPDF 33, ,ERRO53 ;

TRAP CSERDF

3 B8 @8 S0 e WS

.WORD 33

.MORD O

.WMORD  ERRO33

BR RSPDRP ; DROP UNIT FROM TESTING

CHECK IF RESPONSE FROM SEND OR RECEIVE DATA COMMAND

BIT oCT.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 OM PROGRAM

MOV HC.BF2(R4),R1 i GET REQUEST NUMBER
8IC #007777,R1 ; CHECK TYPE

5EQ 0126
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GLOBAL SUBROUTINES SECTION

106
107
108
109
110
111
112

159

013526
013532
013534
013542
013346
0133552
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
010501
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

1

RSPPTS:

RSPOUT :

$:

SPOUR :
RSPOUS:

CMP #0U.SPC,R1
BNE 14

8IC 1C007777 ,HC.OF2(R4)
MOV HC.BF2(R4),R1
cHP R1,60SPSI2
BLO RSPPT3
ERRDF 32, ,ERRO32
TRAP CSERDF
.WORD 32

WORD O

.WORD  ERRO32

B8R RSPORP

MOV @0P.SSD,RO
CALL B8LOCMD

MOV #4C.8F1,.RO
CALL CLRBUF

MOV R4 ,R3

ADD #+C .BSZ,R4
~ov (R4),R1

MO. (R4)+ ,fR3)e
ADD R1,R1

CALL SRSPOSP(R1)
8NE RSPORP

SEND COMMAND BACK TO CONTROLLER

K10

B8IC #CT.MS6,C.FLG(R5)

BIT #CT.REQ,C.FLG(RS)

BNE RSPOUR

MOV #0P RSO RO

CALL 8LOCHD

MOV C.BF2 RO

cALL CLRBUF

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

B8R RSPOUS

BIC ®CY.REQ,C.FLG(RS)

CALL SNDCHD

mv .3.‘60- .Ro

MOV RS3.R1

ADD #C.T0,R}

CALL SETTO

JP RSPNXT

RESPONSE REQUEST DISPATCH TABLE
: .WORD DMRQO

.WORD O

.WORD DMRQ2

.WORD 0

.WORD O

.WORD 0O

.WORD O

.WORD OMRQ?

-e ae W5 W W s 0 W=

- B¢ VS WO BE G We W4 S8 W9 W B

ae e WY O B B G- W8 Vs Be

o @ Be ¢ B¢ W

s B0 G De B2 O WS We

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 SFEND DATA COMMAND PACKET
FOR ANSWER TO DM PROGRAM
POINT TO BUFFER IN PACKET
AND CLEAR BUFFER
R3 POINTS TO COMMAND BUFFER
R4 POINTS 19 MESSAGE BUFFER
GET REQUEST NUMBER
PUT REWUEST & INTO COMMAND PACKET
DOUBLE REQUEST NUMBER
CALL REQUESTED ROUTIMNE
RETURN Z CLEAR TO DROP UNIT
Z SET IF READY TO SEND COMMAND

CLEAR MESSAGE RECEIVED FLAG
CHECK WHICH COMMAND TO SEND
BRANCH IF RESPONSE TO REQUEST
BUILD RECEIVE DATA COMMAND

POINT TO MESSAGE BUFFER
AND CLEAR IT
SET REQUEST BIT

CLEAR REQUEST BIY

SEND COMMAND TO CONTROLLER
SET TIMEOUT FOR 3 MINUTES

PUT TIME IN CONTROLLER TABLE
NOW MAIT FOR END PACKET

SEY UP MEMORY FNR ADDRESS TESTING
s4s REQUEST NO LONGER VALID ses
GET MANUAL INTERVENTION COMMAND
e3¢ NOT VALID FOR CZUDHO #ss

sus NOT VALID FOR CZUDHO #s»

ese NOT VALID FOR CZUDHO »2a»

sss NOT VALID FOR CZUDHO s

ADD TO SOFT ERROR AND ECC COUNTS

~NOUVNHsEWNNO
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GLOBAL SUBROUTINES SECTION

SEQ 0128

160 013752 000000 .WORD 0O 3 8 s8¢ NOT VALID FOR CZUDHO sss

161 013754 000000 .WORD 0O 1 9 sss NOT VALID FOR EZWHO ves

162 013756 014564 .WORD DMRGA +10 TELL WHICH DRIVES TO TESY

163 013760 014626 .WORD DMRGB 111 REPORT ERROR MESSAGE

164 013762 014626 .WORD DMRQB s{TEMP] 12 REPORT ERROR (FIX DM BUG)
165 013764 014720 .WORD DMRQD 113 PRINT A DESCRIPTIVE MESSAGE

igg 013766 015032 .WORD DMRQGE 114 MARK DM PROGRAM AS NOT RUNNING
183 000017 DSPSIZ = <. -RSPDSP>/2 ;LEGAL NUMBERS ARE LOWER THAN THIS

184
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GLOBAL SUBROUTINES SEC/ION

OB NOND N -

SEQ 0129
*NORMAL MAINTENANCE READ BUFFER DESCRIPTION

H

'BYTE OFFSET FROM

'START OF BUFFER G eemeeammecmeeeaaeaannn .

: 0 ) REQUEST NUMBER ) USED TO SELECT ROUTINE

3 dromnavsessssanacscvasscosssanseocan- [}

: 2 ) DATA ARGUMENT o1 ) R4 CONTAINS THIS ADOPESS
3 $ecrsmmcsncsnsnererrsrocsrscasmna .

: . ) DATA ARGUMENT #2 )

3 dremmnsocsncscssssssrssmssrsosmsannns ¢

: 6 ) DATA ARGUMENT #3 )

: $ececaccscncccsnanscacasccennean .

H »

H .

H .

: it .

: 68 ) DATA AAGUMENT #34 )

: @eeveesscnncmscssscncssmsmanmaax .

H

INORMAL PSEUDO-TERMINAL IN PACKET DESCRIPTION GIVEN IN RESPONSE TO ABOVE PACKE [

H

'BYTE OFFSET FROM

'START OF FACKET e mmme e mmmm e ———ma———one .

: 0 ) REQUEST NUMBER )} ECHOED FROM REQUEST PACKET
: Gecrmmcvonnsasemnosmencarrmmnoo~ .

; 2 ) DATA ARGUMENT o1 } R3 CONTAINS THIS ADORESS
: Gecnomecrerrecnacaremcssaaseono= .

: P ) DATA ARGUMENT #2 3} ALL DATA ARGUMENTS ARE RETURNED
; sl S + CONTAINING ZEROS UMLESS

: 6 ) DATA ARGUMENT 93 } SPECIFICALLY INDICATED BY
; oo e e . RESPONSE ROUTINE.

: 68 y DATA ARGUMENT 034 )
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GLOBAL SUBROUTINES SECTION
2
3 : DMRQO - DM REQUEST O
4 H
5 : 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 (LOMW BITS)
8 3 AND CMD.O3 (HIGH BITS). RETURN LAST LOCATION OF FREE MEMORY IN
9 $ CrMD.O4 AND CMD.OS5. ALSO RETURN FIRST EXISTANT LOCATION IN CMD.O6
10 : AND CMD.O7; LAST EXISTANT LOCATION IN CMD.0O8 AND CMD.O9.
11 H
12 3 INPUTS:
13 3 RS - CONTROLLER TABLE ADDRESS
14 3 R4 - MESSAGE PACKETY DATA ADDRESS (POINTING TO mMSG.02)
15 3 R3S - COMMAND PACKET DATA ADDRESS (POINTING TO CMD.O2)
16 3 OUTPUTS:
17 : COMMAND PACKET CONTAINING:
18 : 0.(R3) LOW ADDRES> BITS OF FIRST WRITABLE ADDRESS
19 3 2.(R3) HIGH ADDRESS BITS OF FIRST WRITABLE ADDRESS
20 3 4.(R3) LOW ADDRESS BITS OF LAST WRITABLE ADORESS
21 : 6.(R3) HIGH ADDRESS BITS OF LAST WRITABLE ADDRECS
22 3 8.C(R3) LOW ADDRESS BITS OF FIRST READABLE ADDRESS
23 3 10.(R3) HIGM ADDRESS BITS OF FIRST READABLE ADDRESS
24 3 12.(R3) LOW ADDRESS BITS OF LAST READABLE ADDRESS
25 3 14.(R3) HIGM ADDRESS BITS OF LAST READABLE ADDRESS
26 3 Z SET
a7 $--
28
29 013770 DMRQO :
30 013770 013701 002160 MOV FFREE,.R1 ;GET FIRST ADDRESS OF FREE MEMORY
gé 013774 013702 002162 MOV FSIZE .R2 ;:GET SIZE
:
gz 3 FILL MEMORY WITH ADDRESS PATTERN
:
35S 014000 010111 MEMFIL: MOV R1.(R1) ;WRITE DATA INTO LOCATION
36 014002 062701 000002 ADD #2,R1 ; INCREASE ADDRESS TO NEXT LOCATION
37 014006 005302 DEC R2 tCOUNT THE WORDS
gg 014010 001373 BNE MEMFIL ;FILL ALL WORDS
H
:g : SEND LOCATION OF FREE MEMORY YO CONTROLLER
:
42 014012 013723 002160 MOV FFREE,(R3). ;LOAD FIRST ADDRESS OF FREE MEMORY
43 014016 005023 CLR (R3). ;: HIGH ORDER BITS ARE ZERO
44 014020 013700 002162 MOV FSIZE RO :GET SIZE OF FREE MEMORY
45 014024 006300 ASL RO ; CONVERT TO BYTES
46 014026 063700 00216C ADD FFREE RO ;COMPUTE LAST LOCATION
47 014032 162700 000002 SUB #2,R0
48 014036 010023 MOV RO,(R3)+ ;LOAD LAST LOCATION
;g 014040 005023 CLR (R3). ;CLEAR HIGH ORDER BITS
:
gg : SEND LOCATION OF READABLE MEMORY
H
S3 014042 005023 CLR (R3). ;:SEND ZERO AS START OF READABLE MEMORY
S4 014044 005023 CLR (R3).
5SS 014046 013700 002120 MOV L$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
8IS
MOV
MOV
SEZ
RETURN

RO

RO

RO

RO

R1

RO

R1

876 ,RO
RO,(R3).
R1,(R3).

Bl1

sSET LOW ORDER BITS
sPUT INTO BUFFER

SEQ 0131




cit

SEQ 0132
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GLOBAL SUBROUTINES SECTION

V- VY. V. YVY VYo

31
32
33
54
35
36

37

58
39
40
4]
42
43
44
45
46
47
48
49
S0
S1
S2
S3
S4
S<

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
000157

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

L J
*

0 B B0 00 B0 04 04 S0 B2 05 &0 U 05 B9 OF S0 G0 O &0 @0 G5 G 90 GF G G0 W5 G5 B B

2

:

1%:

DMRQ22 :

DMRQ2 - DM REQUEST 2
GET MANUAL INTERVENTION COMMAND

INPUTS:
RS - COMTROLLER TABLE ADDRESS
R4 - MESSAGE DATA ADDRESS
(R4) DRIVE NUIMBER
2.(R&) OPERATION CODE
O ON FIRST REQUESY FOR DRIVE. ECHO OF PREVIOUS RESPONSE
ALL OTHER TI'ES
IF OPERATION CODE -
4.(R4) DATA BYTE nsno (T0 BE PRINTED)
RS - COMMAND DATA ADDRESS
ouTPUTS:
COMMAND DATA FILLED WITH THE FOLLOWING:
(RS) OPERATION CODE

0 - EXIY
1 - WRITE
- READ

3 - DIAGNOSE

IF OPERATION CODE -~ 1, 2 OR 3
2.(R3) REGION NUMBER
4,(R3) JFFSEY INTO REGION

IF OPERATION CODE - 1
6.(R3) DATA BYTE
Z SET IF DATA RETURNED
Z CLEAR IF DRIVE NUMBER NOT ON TWIS CONTROLLER

817 OSH_MAN,SFPTBL -SO.BIT  ;LOOK AT MANUAL INTERVENTION MOOE
BNE OMRQ2M sEXIT IF NOT WANTED

JP DMRQ2X

MANUAL

sMANUAL INTERVENTION ALLOWED?
TRAP CHIMANT
S8COMPLETE DMRG20 $PRINT WARNING IF NOT
8CS DrMRQ20
PNTF T2UARN
JP OrMRQ2X
MOV (R4). R 1GET ORIVE NUMBER
MOV (R4).,R2 1GET OPERATION CODE
BNE DMRQ22 ;BRANCH IF NOT ZERO
CALL GTORVT( 1GET DRIVE TABLE ADORESS
8EQ 14 1CHECK IF DRIVE FOUND
RE TURN IRETURN WITH Z CLEAR IF NOT
PNTF T2CMS1,0.UNIT(R4),(RS),(R4) ;PRINT DESCRIPTION
CLR T2uWRR s:CLEAR ALL STORAGE WORDZ
CLR T2WRO
CLR T20R

SEE IF LAST OPERATION WAS READ
BRANCH IF NOT TO QUESTION
PRINT ONE SPACE

PRINT REGION

ce o2,R2
BNE OMRQ2Q
PRINT @' >
MOV T2WRR ,R1
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56
57
58
59
60
61
62
63
64
65
66

101
103

014240
014244
014250
014254
014264
014266
014272

014302
014302
014304
014306
014310
014312
014314
014316
014320
014322
014322
014326
014330
014334
014336
014342
014344
014350
014354
014356
214362
014370
014374
014376

014400
014404
014410
014412
014416
014420
014424
014430
014432
014436
014440
014444
014452
014460
014462
014464
014470
014474
014476
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
003263
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:

10000¢ :

1¢:
DMRQ2V:

DMRQ23:

OMRQZR :

DMRQ2N:

CALL
MOV
CALL
PRINT
MOV
CALL
PRINT

T2PNTW }

T2WR0,R1 ;1 PRINT OFFSETY
T2PNTH i

o/ 3 PRINT A SLASH
(R4).,R1 s PRINT THE DATA
T2PNT8 3

oCR s END THE LINE

NOW ASK FOR COMMAND INPUT
GMANID T‘WT.’nTEmoAc'loloEO- owl asSK FOR COMMAND

TRAP

8EQ

CALL
8EQ

8GT
MOV
MOV

(o
BNE

CALL
8EQ
MOV
CLR

CSGMAN
100004
TEMP
T4CODE
T40PT7
-1
TSLOLIM
THHILINM

oTEMP R]
(R1)+,RO
.'E.Ro
OMRQ2vV
¢'0D,RO
DMRQ2

GET POINTER TO STRING
GET COMMAND CHARACTE®

STORE OIAGNOSE OPERATION COODE
GET REGION FROM COMMAND

MAKE SURE AT END OF LINE

®
w
L ]
”~
=
Lt
A
- B0 80 B0 B¢ B0 S0 O O ¢ Be B W W

MUST BE EITHER READ OR WRITE

”22,(R3) CHECK IF READ
#'R, RO
OMRQ2R
#'W,RO

OMRQ2E
#1,(R3)
T26NUM
OMRQ2E

92 ,R0O
DMRQ2E

R4 ,6(R3)
T2URR, 2(R3)
T2WR0,4(R3)
(R3),R2
OMRQ2N
4(R3)
T2GNUM

DMRQ2W
R4,2(R3)
4(R3)

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 013%
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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

DMRQ2MW :

DMRQ@2X :
DMRQ2E :

E11

CALL T2GNUH
BEQ DMRQ2W

MOV R4 ,4(R3)
CALL T2GNUM
BNE

DMRQ2E
MOV 2(R3), T2WRR
MOV 4(R3),T2WRO

SEZ

RETURN

PNTF T2CMS5
BR DMRG2Q

s G5 G W S5 W OF S8 W G e

CONVERT ASCII TO NUMERIC

CONVERY ASCII TO NUMERIC

SAVE REGION
SAVE OFFSETY
Z=0 FOR SUCCESSFUL COMPLETION

REPORT ERROR MESSAGE
GO ASK AGAIN

- m e a—

SEQ 0134
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GLOBAL SUBROUTINES SECTION

1
4
3
4
)
7
8
9
0
1

014560 000264
014562 000207

OMRQ7 - DM REQUEST 7
THIS REQUEST IS USED ONLY TO VEEP THE HOST FROM TIMING OUTY
THE CONTOLLER WHILE DM TESTS 2 AND 3 ARE RUNNING.

SEZ s INDICATE SUCCESS
RETURN 1 EXIT

SEQ 0135
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VRO W -

014564
014566
014572
014576
014600
014602
014606
014610
014610
014612
014614
014616
014622
014624

010504
062704
012702
012400
001406
005760
100401

011023
005302
001370
012723
000264
000207

000016

000002

100000

+DMRQA - DM REQUEST 10

:
s TELL DM PROGRAM WHICH DRIVES ARE SELECTED FOR TESTING
:AND CLEAR STATISTICS IN ORIVE TABLE

—_ . — ————— — . —— — —————

SEQ 0136

: INPUTS::

: RS - CONTROLLER TABLE ADDRESS

i R4 - MESSAGE DATA ADDRESS

3 (NO DATA)

: R3 - COMMAND DATA ADDRESS

s OUTPUTS;,;

H COMMAND PACKET CONTAINING UP TO 4 DRIVE NUMBERS.

: LIST IS ENDED BY A WORD WITH BIT 1S SET,

H D.XFRW, D.XFRR, D.HERR, D.SERR, D.SEEK AND D .ECC CLEARED

: Z SET

DMRQA: MOV RS5,.R4 t{GET ADDRESS OF CONTROLI.LER TABLE
ADD #C.DRO,R4 sBUMP TO DRIVE TABLE POINTERS
MOV oM. R iGET COUNT OF FORTS

UTOT1: MOV (R4)+ ,RO ;SEE IF DRIVE TABLE POINTER EXISTS
8EQ uToT2 1BRANCH IF NOY
TST D.UNIT(RO) sLOOK IF UNIT AVAILABLE FOR TESTING

B8MI UTOT1A
ASSUME DT .AVL EQ BIT1S

MOV (RO),(R3). ;LOAD DRIVE NUMBER FROM TABLE

UTOT1A: DEC R2
BNE UToT1

SEZ
RETURN

3+ COUNT THE DRIVE TABLES
s REPEAT FOR EACH TABLE
utoT2: MOV #8IT15,.(R3). s TERMINATE LIST
H
]

RETURN WITH Z SET
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SEQ 0137
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~ON & uN -

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

;OMRQ@B - DM REQUEST 11
;

;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

1822:; OPTIONAL PARAMETERS FOR ERROR PRINT ROUTINE

58.(R4) o

R3 - COMMAND DATA ADDRESS
QUTPUTS:
COMMAND PACKET CONTAINING THE FOLLOWING:
(R3) - BIT 1S SET IF FATAL ERROR 10 INDICATE DRIVE SHOWD
NO LONGER BE TESTED

Z SET TO INDICATE DATA RETURNED
Z CLEAR IF DRTYVE NUMBER NOT ON THIS CONTROLLER

S We We B BE DO B We s & 90 B B B G B9 $e B9 ®e

DMRQB :
5 PUSH R4 : SAVE R4
s MOV 4(R4).R) 1 R1 = DRIVE ¢
HE eMI 1 1 IF -1, THEN NO DRIVE & GIVEN
Y’ CALL GTYORVTY : GET DRIVE TABLE ADORESS
53 TS7 D.UNIT(R4) : IF DRIVE HAS BEEN DRDOPPED, EXIT
33 gg é: : NEGATIVE VALUE MEANS DRIVE DROPPED
i 3
Y 8IS #BIT15,(R3) : SET DROP DRIVE BIT
i3 BR as : EXIT
33l$: POP R4 sRESTORE R4
3
TSt 2(R4) {CHECK IF FATAL ERROR
8MI S¢ ;BRANCH IF NOT
RFLAGS RO ;LOGK AT FLAGS
TRAP CSRFLA
BIT #IDU,RO 1SCE IF ALLOWED TO DROP UNITS
BNE 64 ;BRANCH IF NOT
8IS #8IT15,(R3) 1SEY DROP DRIVE BIT
S¢: MoV 2(R4) RO ;SEE IF SOFT ERROR
com RO
8l1T7 #140000,R0
BNE 64 1BRANCH IF NOT
BIY #SM_SSF,S0.BIT.SFPTBL 1SEE IF SOFT ERRORS SUPPRESSED
Y BNE ERRMSX 1O0ON*T PRINT IF SO
BIC #CT MSG,C.FLG(RS) ;CLEAR MESSAGE RECEIVED FLAG
CALL PNTERR 1 PRINT ERROR MESSAGE
. 8CC ERRMSX : IF DRIVE HASN'T BEEN DROPPED. PRINT
$:
cLZ $ ELSE RETURN
RE TURN
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GLOBAL SUBROUTINES SECTION

61
83 014714 000264
84 014716 000207
85

ERRMSX: SEZ
RETURN

111

SEQ 0138
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. GLOBAL SUBROUTINES SECTION

SEQ 0139

L

P ;OMRQD - DM REQUEST 13.

3 :

4 ;PRINT A MESSAGE WITH HEADER AS FOLLOWS:

5 ;. "UNIT XX CONTROLLER AT XXXXXX DRIVE XXX RUNTIME HM:MM:SS ~

6 ;ENTIRE MESSAGE IS PRINTED WITH PRINTX CALLS.

7 H

8 : INPUTS ;

9 : RS - CONTROLLER TABLE ADDRESS

10 3 R4 - MESSAGE DATA ADDRESS

11 : (R4) DRIVE NUMBER

12 H 2.(R4) MESSAGE POINTER

13 H 2.(R4) MESSAGE POINTER

1; : 4.(R4) OPTIONAL MESSAGE PARAMETERS

1 H :

16 H :

i; H S8.(R4) COMMAND DATA ADDRESS

19 014720 042765 000010 000012 OMRGD: BIC #CT.MSG,C.FLG(RS) sCLEAR MESSAGE RECEIVED FLAG
20 014726 012401 MOV (R4)+,R1 ;GET DRIVE NUMBER
21 014730 PUSH R4 1SAVE DATA POINTER
22 014732 004737 015404 CALL GTDRVT :GET DRIVE TABLE ADDRESS
23 014736 001033 BNE 1 ;CHECK IF DRIVE FOUND
24 014740 005764 000002 TST D.UNIT(R4) ;IF UNIT OROPPED FROM TESTING
25 014744 100430 8MI 1 : ODON’T PRINT ANYTHING
26 014746 PNTX MESSG,D.UNIT(R4A),(RS),(R4); PRINT HEADER
27 014766 004737 021046 CALL RNTIME ;1 GET RUNTIME PARAMETERS
28 014772 POP R4 1 RESTORE MESSAGE MOINTER
29 014774 012402 MoV (R4). ,R2 ;GET MESSAGE POINTER

30 014776 006302 ASL R2 ;:DOUBLE TO MAKE BYTE OFFSET
31 015000 063702 002200 ADD DMPROG ,R2 ;ADD TO START OF MESSAGE STRINGS
32 015004 067702 165170 ADD S8DMPROG . R2 ;ADD SIZE. OF MAIN PROGRAM
33 015010 105712 TS18 (R2) ;CHECK FIRST BYTE

34 015012 001001 BNE 28 :IF ZERO

35 015014 005202 INC Re ; INCREMENT TO NEXT BYTE
36 015016 004737 012476 s CALL OSTRNG ;OUTPUT ACCORDING TO STRING
37 015022 000264 SEZ

38 015024 000207 RETURN

39 015G26 1%: POP R4

40 015030 000207 RETURN
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GLOBAL SUBROUTINES SECTION

OCENOND WM

14 015032 000244
15 015034 000207

;DMRQE - DM REQUEST 14
3
sMARK DM PROGRAM AS NO LONGER RUNNING

;DROP UNIT FROM TESTING

; INPUTS:
: RS - CONTROLLER TABLE ADDRESS
: R4 - MESSAGE DATA ADDRESS
3 (NO DATA)
: R3 - COMMAND DATA ADDRESS
s OUTPUTS::
: Z CLEAR TO DROP UNIT FROM TESTING
DMRQE: CLZ
RETURN

SEQ 0140
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PRE -PROGRAMMED SUBROUTINES

OE SOV E LN

57

015036
015040
015042
015044
015050
015054
015060
015062

015064
015066
015070
015072
013076
015100
015104
015110
0135114
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

000040
015560

177400
012572

000200

.SBYTL

e

CALR2:

1%:

24:

3¢:

jee

e 0 B4 ¢ 9 H¢ G2 B8 B0 O

CALRS:

PRE - PROGRAMMED SUBROUTINES

CALR1 - PRE-PROGRAMMED PRINT ROUTINE 1
CALL ALTERNATE PRINT STRING IN DM PROGRAM IMAGE

PUSH R2

MOV (RG)+ ,R2 sGET NEW STRING POINTER

ASL Re ;OOUBLE FOR WORD COUNT

ADD OMPROG,R2 1ADD 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 1 SAVE COUNTS

8IC #177400,R2 :GET BINARY COUNT

BEQ 24 :BYPASS BINARY If COUNT IS ZERO
MOV #16. .RO ;RADIX IS HEX

HOV #32.,R1 ;32 BIT NUMBERS

CALL PNTNUS sPRINT THE NUMBER

PRINT  #CR ;GO TO NEW LINE

DEC k2

BNE 1s

POP R1

SWAB R1 :GET ASCII COUNT

BIC #177400,R1

BEQ 3¢ ;:8YPASS 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

8I1v #BI77,(R&).
BNE CALR1 :IF SET, TURN INTO A CALR1

;CHECK BIT 7 IN FIRST PARAMETER WORD

S€Q 0141
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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
013226
015232
015242
015250

013252
015304
015310
015320
015326

015330
015332
015334
015340
015342

015344
015346
015352
015356
015360

062704
0002G7

004737

012737
000207

004737

012737
000297

012402
004737

000207

012702
004737

000207

000006

021046
012322

021046
012322

012476

010672
012476

002306

002306

2
]

ADD #6,RA tELSE, SKIP OVER NEXT 3 PARAMETERS
RETURN

CALR4 - PRE-PROGRAMMED PRINT ROUTINE 4

PRINT BASIC LINE FOR HOST PROGRAM ERROR WITHOUT CONTROLLER ADDRESS
THEN SWITCH TO EXTENDED FORMAT

PNTB BASLN, #BASNO, #8AS , #BAS, 88AS
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, #BASL2, (R5), #BAS, #BAS
CALL RNTIME

PRINT  #CR
MOV #PX,PTYPE
RETURN

CALRG - PRE-PROGRAMMED PRINT ROUTINE 6
CALL ALTERNATE PRINT ROUTINE IN POP-11 MEMORY

PUSH R2

MGV (R4).,R2 ;:GET NEW STRING POINTER

CALL gngG sOUTPUT JUSING THIS STRING
POP

RETURN sNOW CONTINUE THE OLD STRING

CALR? - PRE-PROGRAMMED PRINT ROUTINE 7
PRINT “REPLACE CONTROLLER PROCESSOR MODW.E"
PUSH R2

MOV #XFRU,R2

CALL OSTRNG

POP R2

RETURN

CALRS - PRE-PROGRAMMED PRINT ROUTINE &

PRINT » SA REGISTER CONTAINS  XXXXXX*
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PRE -PROGRAMMED SUBROUTINES

SEQ 0143

115 3--
116

117 015362 CALR8: PUSH R2

118 015364 012702 010635 MOV #XSA,R2

119 015370 004737 012476 CALL OSTRNG

120 015374 POP R2

121 015376 000207 RETURN

122

123 ;e e

{g; H CALR9 - PRE-PROGRAMMED PRINT ROUTINE 9
126 : REPRINT LAST NUMBER

127 : R4 -> TABLE

128 ;- -

129

130 015400 005744 CALR9: TST -(R4)

131 015402 000207 RETURN

132
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PRE - PROGRAMMED SUBROUTINES

ummmmgnnpwwunwnn
SUNFOLVRNIOVRBUN OO NI ULE WN -

015404
015406
015410
015414
015420
015422
015424
015430
015432
015434
015436
013440
015440
013442
015444
015446

26 015450

27
28

283

33

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

;GTORVT

:GET DRIVE TABLE POINTER

H

: INPUTS

H RS - CONTROLLER TABLE ADDRESS

H Ri - DRIVE NUMBER

1OUTPUTS;

: R4 - DRIVE TABLE ADDRESS

: LSL.UN - LOADED WITH UNIT NUMBER OF DRIVE

H Z CLEAR IF DRIVE TABLE NOT FOUND AFTER ERROR PRINTED

GTORVT: PUSH R2
ADD #C.0RO,R4
MOV M, .R2

18: TST (R4)
8tqQ 34
cre 8(R4) ,R1
8EQ 4t

2%- TST (R4).
DEC R2
BNE 14

3%: ERRDF 35, ,ERRO3S
TRAP CSERDF
.WORD 35
LMORD O
LMORD  ERRO3S
eoP R2
CLZ
RETURN

a3: MOV (R4),.R4
MOvV8 D.UNIT(R&),LSLUN
POP R2
SEZ
RETURN

1GET CONTROLLER TABLE ADRESS

;+ADD OFFSET TO DRIVE TABLE ADORESS
tGET COUNT OF DRIVES

1CHECK IF AN ADDRESS MHERE

s COMPARE DRIVE NUMBERS
;BRANCH IF A MATCH
:8UMP ADDRESS

sLOOK AT ALL OF THEM
sUNIT NUMBER NOT FOUND

tCLEAR Z AS ERROR FLAG

:GET ADDRESS OF TABLE
:GET UNIT NUMBER

1SET Z FLAG
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PRE - PROGRAMMED SUBROUTINES

W YO VN BN -

33

015474
015476
015500
015504
015506
015312
013314
015516
015520
013522
015524
015526
013530
015534
01553%
015540
015542
015544
015546
015550

005001
121227
1034135
121227
101012
006301
010100
006301
006301

112200
162700

000760
005701
001001
005201

000207

000071

1 GE TCNT

SEQ 0145

:GEY COUNT IN NEXT CHARACTERS OF STRING POINTED TO BY R2.
sNUMBER WILL BE IN DECJMAL. IF NO NUMBER, RETURN A
;OEFAULT OF 1.

H
s INPUTS::
]
tOUTPUTS

GETCHT:
GE TCONX :

GETCON:

GETCXX:

R2 - POINTER TO ASCII STRING

-
L

Rl - NUMBER READ OR A ONE

R2 - POINTING TO CHARACTER AFTER NUMSER

PUSH
CLR
C18
BLO

RO
R1

(R2),#'0

GETCON

(R2),8'9

GETCON

sSTART WITH ZERO COUNT
sCHECK IF CHARACTER A DIGIT
$BRANCH IF LOWER THAN ZERO

1BRANCH IF MIGHER THAN NINE
sMUALTIPLY NUMBER BY 10

3 SAVE 2N

;3 COMPUTE 4N

; COMPUTE 8N

i1 ON o 2N = 10N

;{GET DIGIT FROM STING
;GET RID OF ASCII

;ADD TO NUMBER

;160 TO NEXT CHARACTER
;CHECK IF NUMBER IS ZERO
s IF ZERO, CHANGE

s TO DEFALLY OF ONE
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PRE - PROGRAMMED SUBROUTINES

U RNE- AV, 8 NV 1. V]

015552
015554
0135560
015566
015570
015572
015576
015600
015602
015604
015606
015612
015614
015616
015622
015624
015630
015632
015634
015636
015640
015644
015646
015650
015632
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
CoOR402
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

:
;PRINT A NUMBER

3
: INPUTS ;

i

:
s OUTPUTS
:
;
}

PNTNUM:
PNTNUS.

1%:
2$:
3s:

44:

5¢:
64:

74%:

84%:

Rl - RADIX OF NUMBER
R2 - ASCII STRING TO COUNT OF 8ITS 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
cHe
BLE
MOV
PUSH
MOV
MO
SuB
8GE
ADD
8EQ
MOV
DEC
BEQ
ASR
BR
cHP
BLE
8IC
BR
8IC
CALL
PUSH
INC
TST
BNE
TST
BNE
e
8€Q
MOV
SuB
867
MOV
CALL
157
BEGQ
INC
SUB

R1,RO
GE TCNT

<R2,R},RS>

(R4). ,R?
RS
R1,#16.

14
(R&4).+,R5
R4

RS,.R4
#16. ,R2
R1.R2
24

#16. .R2

64
#8IT15,RS

.‘«“ﬁ““““.‘“““““-u---“.tﬂﬂ'.‘..““““.‘u“--“““u“.‘“

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 WORD
SAVE R4 ON STACK

PUT LOW WORD IN R4

COMPUTE BITS NOT WANTED

8Y SUBTRACTING BITS TO USE

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 WORD

NO, CLEAR IN LOW WORD
DIVIDE 8Y RADIX IN RO
PUSH REMAINDER ON STACK
COUNT DIGIYS 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 NAMBER
DIVISORSISRBI;S PER DIGIT PRINTED

( 4

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
72

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
000071

000007

9¢:

10¢:

11is:

8EQ

ElC2
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104

e'0

R3

94

RS

#'0,R5
RS,e'9

114
.C'A-'9-1’.R5
RS

R2

104

<R4 ,RS,R3,R2>

NO LEADING ZEROS IF ZERO

REPEAT UNTIL COUNT REACHES ZtSRO
GET CHACACTER FROM STACK
CNVERT TO ASCII DIGIY
IF GREATER THAN R 9
CONVERT TO A OR HIGHEN
FOR HEX DIGIT

REPEAT FOR ALL DIGITS
ON STACK

SEQ 0147
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PRE PROGRAMMED SUBROUTINES

VR OB N -

016014
016016
016022
016024
016026
016030
016032
016034
016036
016040
016042
016044
016046
01605¢C

012702 000040
005005
006303
006104
006105
020005
101002
160005
005203
005302
001367

000237

:0I{DE

H

:OIVIDE A 52 BIT UNSIGNED NUMBER BY A 16 BIT UNSIGNED NUMBER.
;REPLACE DIVIDEND MITH QUOTIENT AND RETURN REMAINDER.

;WILL NOT CHECK FOR DIVIOE BY ZERO.

:
: INPUTS:
: R3 - LOW 16 BITS OF DIVIDEND
3 4 - HIGH 16 BITS OF DIVIDEND
3 RO - DIVISOR
;OUTPUTS:
3 R3 - LOW 16 BITS OF QUOTIENT
3 R4 - HIGH 16 BITS OF QUOTIENT
3 RS - REMAINDER
DIVIDE: PUSH R2
MOV #32..R2 $1SET UP SHMIFT COUNT
CLR RS sSTART WITH ZERO REMAINDER
1¢: ASL R3 1SHIFT LEFT INTO RS
ROL R4
ROL RS
cP RO,RS sWILL OIVISOR GO INTO REMAINDER
BHI 2 tONLY SUBTRACT IF IT WILL
SUB RO,.RS ;SUBTRACT DIVISOR
INC R3 ;PUT A ONE INTO QUOTIENT
2$: DEC R2 ;COUNT THE SMIFTS
BNE 14
POP R2
RETURN

SEQ 0148
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PRE -PROGRAMMED SUBROUTINES

CE®NONDWN-

016052
016054
016060
016062
016064
016066
01607C
016072
016074
016100
016102
016106
016110
016112
016114
016116

012700
005005
006301
006102
006103
006104
006105
022705
102003
162705
005201
005300
001363

000207

000100

000012
000012

;0IV10

Gl2

:

;DIVIDE A 64 BIT UNSIGNED NUMBER BY A 10,

{REPLACE OIVIDEND WITH QUOTIENT AND RETURN REMAINDER.
:WILL NOT CHECK FOR DIVIDE 8Y ZERO.

3
1 INPUTS:
3 RL - LOW 16 BITS OF DIVIDEND
H R2 - NEXT 16 BITS OF DIVIDEND
3 R3 - NEXT 16 BITS OF DIVIDEND
: R4 - HIGH 16 BITS OF DIVIDEND
;s OUTPUTS::
H Rl - QUOTIENT,
: R2 - QUOTIENT,
: R3 - QUOTIENT,
3 R4 - QUOTIENT,
H RS - REMAINDER
DIV1O: PUSH RO
MOV 864 . ,RO
CLR RS
1¢: ASL R1
ROL R2
ROL R3
ROL R4
ROL RS
cre #10. ,RS
B8HI 24
SuB #10. RS
INC R1
24: DEC RO
BNE 1
POP RO
RETURN

;OIVIDEND IS IN <R4,R3,R2.R1>
$SET UP SHIFT COUNT
;START WITH ZERO REMAINDER

;SHIFT LEFT INTO RS

:SILL DIVISOR G{; INTO REMAINDER?
sONLY SUBTRACT IF IT MILL

s SUBTRACT DIVISOR

tPUT A ONE INTO QUOTIENT

;COUNT THE SHIFTS

;tRETURN WITH QUOTIENT IN
: <R4,R3 ,R2,R1> AND REMAINDER IN RS

SEQ 0149
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PRE - PROGRAMMED SUBROUTINES

VX RNT. SV WL ST

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

006001

006001
006001
004737

042701
062701
020127
003402
062701

000207

016160
016160

016200
177760
000071
000007

e

T2PNTW - PRINT HEX NUMBERS WITH LEADING SPACE
THIS ROUTINE IS USED ONLY FOR TEST 2 MANUAL INTERVENTIOMN QUESTIONS

e B ©8 Ws &

T2PNTW: PRINT <@ > PRINT A SPACE

$
PUSH Rl ; SAVE R1 ON STACK
SWAB Rl s GET MIGH BYTE
CALL  T2PNT ; PRIN” MIGH TWO DIGITS
POP RIL ! RESTORE R1
CALL  T2PNT : PRINT LOW TWO DIGITS
RETURN s
e
: T2PNTB - PRINT A SPACE
: THIS ROUTINE IS USED ONLY FOR TEST 2 MANUAL INTEPVENTION QUESTIONS
'--
T2PNTB: PRINT <& > . PRINT A SPACE
[ X J
: T2PNT - PRINT TWO HEX DIGITS FROM NUMBER IN R1
; THIS ROUTINE IS USED ONLY FOR TEST 2 MANUAL THTERVENTION QUESTIONS
‘--
T2PN7: PUSH Rl ; SAVE NUMBER
ROR R1 1 SHIFT
ROR Rl : YO GET
ROR R1 3 HIGH
ROR  R1 : DIGIT
CALL  T2PNTO : PRINT TWO DIGITS
POP  R1 ; GET LOW DIGIT AGAIN
T2PNTO: BIC  OtC17.Ri : CLEAR OTMER BITS
ADD  #'0.Ri 3 CONVERT TO ASCIT CHARACTER
P R1,#9 i IF GREATER THAN 9
BLE T2PNTD i~ CONVERT
8<'A-'9-1> R} 3 TO A - F
H

ADU
TePNTD: PRINT Rl PRINT THE DIGIT

RETURN

SEQ 0150




PRE -PROGRAMMED SUBROUTINES

D NON BN -

Cl16232
016234
016236
016240
016244
016246
016250
16252
016254
0162%
016260
016264
016266
016272
016274
016300
016302
016306
016310
01631
016316
016320
016322
016324
016326
016330
016332
016334
016336
016342
016344
016346

016350
016354

000011
000021

000007

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)

T2ONUM -
THIS ROUTINE
INPUTS:
Rl -
oUTPUTS:
R4 - NUMBER
CLR RO
7ST8 (R1)
BEQ T2GNX
cMP8 (R1),9'
BNE T2GND1
INC Rl
B8R T2GNUM
CLR R4
PUSH Re
MOV8 (R1)+,R2
SuUB #'0,R2
eMl T2GNE
c R2.99.
BLE T2GND3
C" RZ.."“-‘O)
BLO T2GNE
cP R2.8<'F-'0»
BMI T2GNE
suB ®c'A-'9-1>,R2
ASL R4
ASL R4
ASL R4
ASL R4
8IS R2.R4
INC RO
eoP R2
TS78 (R1)
B8EQ T2GNX
cMP8 (R1),#
BNE T2GND2
18T RO
RETURN
POP <R2,R0>
JMP DMRQ2E

B B0 B B s D4 UT B¢ G0 B2 B e WY G B¢ DL B B VS G WS B¢ B S B0 Ve W W W B B0 W

CLEAR DIGIT 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 T0 9
CONVERSION OONE
IF LESS THAN A (10.),
INVALID DIGIT
IF GREATER THAN F (1S5.),
INVALID DIGIT
CONVERYT FROM A-F TO 10.-15.
MAKE
ROOM
FOR
0IGIT
STORL. DIGIT
GET NEXT
DIGIT
ifF 0,

END OF NUMBER
IF NOT A SPACE,
CONTINUE
Z = 1 FOR ERROR, O FOR SUCCESS

INVALID DIGIT
ERROR




PRE -PROGRAMMED SUBROUTINES

Vel RN RV I WY Y

016360
016365
016372
016374
016402
016404
016406
016412
016416
016420
016424
016426
016432
016432
016434
016436

016440
016442
016446
016452
016454
016456
016460
V16464
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 3

PNTERR:

1%:

43:
Ss:

J12
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SEQ 0152

PNTERR - PRINT ERROR MESSAGE FROM DM PROGRAM REQUEST '1 OR 12.

INPUTS:

OUTPUTS:

PUSH
TST
8GE
MOove
BR
PUSH
MOV
CALL
BNE
TST
8PL
BIS
DORPT

FOP
BR

POP
MOV
MOV
ROL
ROL
ROL
8IC
MOV
BIC
CLR
MoV
ERROR
TRAP
cLC
POP
RETURN
POP
SEC
BR

RS - CONTROLLFR TABLE ADDRESS
R3 - MESSAGE ULATA ADDRESS
R3 - COMMAND DATA ADDRESS

ERROR MESSAGE PRINTED
15 SET IN COMMANOD

8IT

<RO,R1,R2>
4(R4)

1¢
C.UNIT(RS),LSLUN

24

R4
4(R4),R1
STORVT

1
g.UNIT(RA)

$
#8IT15,(R3)

C$DRPT
R4
44

R4
SERRTYP,R2
2(R&4),(R2)
(R2)

(R2)

(R2)
tC3,(R2)+
2(R43,(R2)
#140000,(R2)+
(R2)-
SERR. TN, (R2)

CSERROR
<R2,R1,R0O>
<R4>

44

L] s WS S 8 @9 G0 W2 B Be br BT e e

L]

e WL Ve W S G4 WS B P U W B

®e wa we W Bu B

DATA IF DRIVE HAS BEEN DROPPED

SAVE REGISTERS ON STACK

CHECK IF BIT 15 SET

IF SO, GET UNIT +ROM MESSAGE DATA
ELSE, GET UNIT FROM CONTROLLER TABLE

SAVE DATA ADORESS

GEY DRIVE NUMBER

GEY DRIVE TABLE ADDRESS

1IF 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 STACkK
DRIVE HAS BEEN DROPPED
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OVE®JOWNE W Pr

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
016/42
016644
016646
016652
016656
016662
016664
016670
016672
016676
016702
016706

016504
042704
010501
062701

012746
010146
010446
012746
104437
062706
006204

004737
001526
004737
023727
001053

017704
162704
C13700
062700
005001

012703
020403
103001
010403
013702
162702

012022
162703
001374

010037
012700
004737

177000

000340

000003
000010

017676

012156
002204

163362
000040
002200

000214

002160
000214

000002

002340
000031
017056

000001

s We B¢ We We W 24 W Ws W @ @
*
4

LOADDM:

- Wme S =

LTiLL:

LT11:

LTILZ2:

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 otC<CT,VEC> R4
MOV R5,R1

ADD #C.JSR,R1
SETVEC R4,R1,#PRIO7
MOV MPRIO7, -(SP)
MOV R1,-(SP)

mv R‘.'(SP)

MOV 3, -(SP)
TRAP C4SVEC

ADD #10,5P

e We We a2 &

cHP TNUM, 81
BNE LOADTX

LOAD DM PROGRAM INTO MEMORY SPACE
INITIALIZATION IN TEST 1

MOV SDMPROG , R4

SUl SOMMAIN, R4

MOV CHMPROG, RO

ADD ;DHHAIN.RO
1

ASR R4 :
ASR R4 H
CALL CNTINT 3
BEQ LOADER 3
CALL HCOMM 3

H

H

CLR

MOV 9<HC.BSZ+2>,R3
cre R4,R3

BHIS LT11

MOV R4 A3

MOV FFREE ,R2
SuUB #<HC .BSZs2> ,R2
PUSH <R3, R2>

MOV (RO)+,(R2)+
SuUB #2.,R3

BNE LTiL2

POP <R2,.R3>

MOV RO, DMPTR
MOV 00P ,MIR ,RO
CALL LORD

e Ge &0 B¢ B e G2 B0 B0 B0 B B S B

GEY VECTOR OF CONTROLLER
CLEAR ALL BUT VECTOR
GET INTERRUPT SERVICE LI'&K

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

JGET SIZE OF DM PROGRAM IN BYTES
H

LGET ADDRESS OF DM PROGRAM
{START WITH GFFSE™ OF ZERO

GET SIZE OF BUFFcR

IF FEWER BYTES REMAINING IN PROGRAM
SKIP

ELSE, USE ACTUAL BYTE COUNT

GET ADORESS OF BUFFER

SAVE THE GYTE COUNT & BUFFER ADDRESS
MOVE DATA TO BUFFER

DECREMENT WORDS REMAINING

L00P IF MORE WORDS TO LOAD

RESTORE BUFFER ADDRESS

SAVE POINTER INTO DM PROGRAM

GET DOWNLINE L.OAD COMMAND

LOAD INTO CONTROLLER

SEQ 0153
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53
54
55
56
S7
58
59
60
61
63
64
65
66
67
68
69
70
78
79
80
81
82
83
84
85
86
87
a8
89
90
91

92
93

016712
016714
016720
016722
016724
01,726
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
V10164
013764
067764
004 737
004737
001417
032764
001007
042765
052765

000207

104455

011474
000264
000207

002340

000040

163234
000002
017176
002200
000034
002200
163200
017270
017400

000037

000024
V00002

000040

OV0054
000054

000032

000012
000012

LOADTX:
LOADB :

LOADEL:

LOADER:

8EQ
MOV
ASR
ADD
ASL
SUB
BNE
MOV
B8R

MOV
MOV
CALL
MOV
MOV
MOV
ADD
CALL
CALL
8taQ
817
BNE
8IC
BIS

RETURN

LOADER
OMPTR,RO

0
w
e 90 W 9 @ T4 8y B4 W

'
m-EsPORO ‘
H

DMPROG ,HC . CPK +P ,UADR(R4 )
R1,HC.CPK+P.BCNT(R4) 3
OMPROG ,HC . CPK+P .OVRL(R4);
SDMPROG ,HC . CPK+P ,OVRL(R4)

SNDCMD 3
WAITMS 3
LOADER :
#ST . MSK , HC.MPK+P_.STS(R4);
LOADE L :
oCT.CMDCT . REQ.C.FLG{RS);

#CT.RAN,C.FLG(RS) i

IF ERROR, GET OUT NOW

RESTORE POINTER INTO DM 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 ADDRESS

SEND COMMAND TO CONTROLLFR
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

23, ,ERRO33 :
CSERDF

33

0

ERRO33

SET Z 7O INDICATE ERROR OCCURRFD

: ERROR RETURN

SEQ 0154
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POV IOV E N -

—t s

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
000000
011474

000264
000207

017176
000040
000034
000060
000001 000054
017270
017400

000037 000032
000004 000012

*
+

®s Ve B Ve Ve B W S G4 B BF B WL S+

LOAD:

iOﬁDXl :

LOADX :

LOAD - ISSUE MAINTENANCE I/0 COMMAND TO CONTROLLER. CHECK THAT I/0

HAPPENS
INPUTS:

NUTPUTS:

PUSH
CALL
MOV
MOV
MOV
MOV
CALL
CALL
BLQ
BIT
BNE
8IC
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.CPKX+P . UADR(R4)
R3,HC.CPK+P BCNT(R4)
R1,.HC.CPK+P RGOF(R4)
#1 ,HC.CPK+P RGID(R4)

BUILD COMMAND PACKET
STUFF IN BUFFER ADDRESS
STUFF IN BYTE COUNT
STUFF IN OFFSET

STUFF IN REGION ID 1

S B8 S8 B3 B G5 80 W

SNOCMD SEND COMMAND TO CONTROLLER
WAITHS WAIT FOR MESSAGE RESPONSE
LOADX IF FRILED, EXIT
OsoxéﬂiK.m.WKoP.STS(Rl): LOOK FOR ANY ERROR

LOADX :

#CT.CM0,C.FLG(RS) CLEAR COMMAND ISSUED

<R4 ,R3,R0> RESTORE REGISTERS

CLEAR Z TO INDICATE NO ERROR

®s B 9o B &

CONTROLLER FAILED TO DOWNLINE LOAD DM PROGRAM

ERROF
TRAP

. WORD
. WORD
. WORD
POP
SeZ
RETURN

33, .,ERRO33 : PRINT EPROR INFO FROM CONTROLLER
CS$EROF

33

0

ERRO33

<R4 ,R3,RO> ; RESTORE STACK AFTER ERROR

; SET Z TO INDICATE ERROR OCCURRED
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PRE PROGRAMMED SUBROUTINES

VRN NE WM

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

005301
001375

000207

000014
000014
000060
001000
000031
000030
177777

000030

*
*

e Ge We W Be B2 B2 04 B B @ W2 VN W

BLOCMD:

1%:
BLDCO:
BLDC1:

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.CSV, RO
oHC .PS2,(RO)-

0<HC . PSZ2>/2,R1
(RO)-«

R1

8LDCL
:E.CPK.P.OPCD(R4)

A WA S Ve W Ve Ve Br BF Bé BE B W B B Gr W W0

SAVE REGISTERS ON STACK
GET ADDRESS OF HOST COMM AREA
COPY TO RO
COMPUTE ADDRESS OF COMMANO ENVELOPE
LOAD PACKET LENGTH
LOAD DUP CIRCUIT IDENTIFIER
IF CODE IS MAINTENANCE WRITE
USE DIAGNOSTIC CIRCVIT ID
IF COOES§§PNOT MAINTENANCE READ
ELSE, USE DIAGNOSTIC CIRCUIT ID
PUT IDENTIFIER INTO PACKET
GEY WORDS TO CLEAR
CLEAR PACKET
ANY MORE
WORDS TO CLEAR?
PUT OPCODE IN PACKET
RESTORE Rl
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C-X. TN, NV W R Y

19

017270
017274
017300
017306
017314
017322
017326
017334

016504

016564
012764
012764
005775
052765
000207

000014
000032
000032
140000
100000

000020
000012
000012

: MOV C.HCOM(RS) R4

SNOCMD - 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

3 LOAD R4 WITH HOST COMM AREA ADDRESS
INC C.REF(RS) ¢ INCREMENT CMD REFERENCE NUMBER

MOV C.REF(RS) ,HC.CPK.P CRF(R4); PUT IN PACKET

MOV ORG . OMN+RG.FLG, HC.MCT(R4) ; MARK MESSAGE PACKET AVAILABLE
MOV #RG ., OWN HC.CCT(R4) s MARK COMMAND TO CONTROLLER

TST (RS) s TELL CONTROLLER COMMAND IS THERE
gé?m oC7.CMD,C.FLG(RS) s MARK COMMAND ISSUED

SEQ 0157
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O VRN WA -

017336
017342
017344
017350
017356
017360
017364
017366
017370
017372
017376

060400
0) 0064
012764
010004
012701

005301
001375

200207

e 90 0 B ©¢ G0 W 9s B¢ ST G G G O
*
L 4

?

CLRBFL:

CLRBUF -

CLEAR THE SPECIFIED DATA BUFFER IN THE HOST COMM AREA

AND LOAD BUFFER DESCRIPTOR IN COMMAND PACKET YO THE BUFFER

INPUTS:

OUTPUTS :

CLR

RETURN

RS - CONTROLLER TABLE ADDRESS
R4 - ADDRESS OF HOST COMM AREA
RO - OFFSET INTO MOST COMM AREA YO DATA BUFFER

DATA BUFFER CLEARED

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

<«RO,R1> 3+ SAVE REGISTERS ON STACK
R4 ,RO 3 CREATE BAFFER ADDRESS
RO HC.CPK.P UADR(RA4) 3 PUT BUFFER ADDRESS IN COMMAND PACKET
OHC .BSZ ., MC.CPX+P _BCNT(R4);PUT SIZE OF BUFFER IN COMMAND PACKET
RO,.R4 ;1 PUT BUFFER ADDRESS IN R4
o<HC .BSZ>/2,R1 s GET SIZE OF BUFFER IN WORDS
(RG). ;i CLEAR ALL THE WORDS
R1 : ANY MORE -
CLRBFL : WORDS T0 CLEAR?
<R} ,RO> $
$

58Q 0158
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37
39
40
4.
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

0CI264
000207

000036

000026
017614

000010
000002

002256
002270

002266

000010

000012

000030

000026

000012

e Ov @¢ B0 @2 O S0 B8 S
*
*

WAITMS:

14:

28

3s:

4% :

S¢:

D13

WAITMS - WAIT FOR CONTROLLER TO RESPOND WITH A MESSAGE PACKETY

IMPUTS:
oUTPYTS:

PUSH
MOV
MOV
CALL
817
MOV
BREAK

TRAP
TS7

RS - ADDRESS OF CONTROLLER TABLE

Z CLEAR IF NO ERROR

2 SET IF ERROR, MESSAGE PRINTED

<RO,R1>

430. ,R0O

R5,R1

#C.70,R1

SETTO

(RS),.R0O
oCT.MSG,C.FLG(RS)

34
2(RO),R1
4t

C48RK
KW.CSR

14
KW.EL+2,C.TOH(RS)
2

14
g?.EL.C.TO(RS)
36, ,ERRO36
CSERDF

36

0

ERRO36

-1

oCT . MSG,C.FLG(RS)
<R1,RO>

30, ,ERRO30
CSEROF
30

o
ERRO30
<R1,RO»

9 Ga G G B8 B B0 T

e S8 we &

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
5333 >BREAK BACK TO MONITOR<c<c<ccccc

SEE IF A CLOCKX 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 TINTERVAL

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 R
3 i NXMI - NON-EXISTANT MEMORY SERVICE ROUTINE
4 }
S H INPUTS:
6 H NXMAD SET 70 ZERO
7 : OUTPUTS:
8 H NXMAD SET TO ONES IF NON-EXISTANT TRAP OCCURED
9 8-
10
11 017544 BGNSRV  NXMI
017544 NXMI::
12 017544 012737 177717 002276 MOV @-1,NXMAD
13 017552 ENDSRY
0175.2 L10033:
14 017552 000002 RTI
15 X
16 H CNTSRV - CONTROLLER INTERRUPT SERVICE ROUTINE. MARKS CONTROLLER TABLE
i; J 3 THAT AN INTERRUPT HAS BEEN RECEIVED.
19 H THIS ROUTINE IS CALLED 8Y A [{JSR RO,CNTSRV] INSTRUCTION FROM WITHIN
20 3 THE CONTROLLER TABLE. THE PC STORED IN RO IS THE ADDRESS OF THE C.FLG
21 3 WORD IN THE CONTROLLER TABLE. THE STACK CONTAINS THE SAVED CONTENTS
gg H OF RO FOLLOWED B8Y THE INTERRUPTED PC AND PS.
H
24 : INPUTS:
25 H RO - ADDRESS OF C.FLG WORD IN CONTROLLER TABLE
26 : STACK - SAVED CONTENTS OF RO
27 s OUTPUTS:
28 H CT.MSG SET IN C.FLG WORD OF CONTROLLER TABLE
29 : RO - RESTORED FROM STACK
32 017554 BGNSRY CNTSRYV
017554 CNTSRV: :
33 017554 052710 000010 8IS oCT.MSG,(RO) 3 SET CT.MSG
34 017560 POP RO ;s RESTORE RO
35 017562 ENDSRY
017562 L10034:;
017562 000002 RTI
36
38 gee
33 $ INTSRY - CONTROLLER INTERRUPT SERVER
‘--
4]
42 017564 BGNSRV INTSRV
017564 INTSRV: :
43 017564 005237 002214 INC INTRCV 1 FLAG INTERRUPT AS RECEIVED
44 017570 ENDSRV
017570 L10035:
017570 000002 RYI
46
47 joe
43 $ KW11I - CLOCK INTERRUPT SERVICE ROUTINE
4

‘ - -
50 017572 BGNSRV  KWilI
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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

KWllI::

ENDSRYV
L10036:

ADD
ADC
MOV

RTI

o1 KW, . EL 3 COUNT THE INTERRUPT
KW.EL+2 3 PUT CARRY IN HIGH WORD
oKW, 0UT ,aKW.CSR 3 RESTART THE CLOCK

SEQ 0161
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gummwwgpo—u—wu-p».-uo-
SUNFOYOINOVMADUWNFHFOOYBINPTVNEWN -

BoaARGRAREETEIRHRULEBIRY

017614
017620
017622

017626
017530
017632
017634
017636
017640

017642
017646
017652
017656

017660
017662

017664
017666

017670
017674

005002
013703

006200
103091
060302
006303
005700
001372

013700
013703
020037
001371

060200
005503

010021
010311

000207

002264

002266
002270
002266

SETT0:

SET00:

SETO1:

G613
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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>
C R2

LR

MOV KW.HZ,R3
ASR RO

8CC SETO1
ADD R3,R2
ASL R3

TST RO

BNE SETO00

GET CURRENT TIME

mv KUOELDRO

MOV KW.EL+2,R3
e RO,KM. EL

BNE SET02

ADD TIME TIL TIMEOUT
ADD R2.RC

ADC R3

PUT RESULT IN STORAGE
MOV RO,(R1).

MOV R3,(R1)

POP <R3, ,R2>
RETURN

e @ % We B W

e B4 04 B¢

NUMBER OF SECONDS FOR TIMEQUY
ADDRESS WHERE TWO WORD TIME TO BE PUT

CONTENTS DESTROYED
INCREMENTED BY 2

CLEAR PRODUCT
GET MU TIPLICAND

SHIFT MULTIPLIER TO RIGHY
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 TIMEOUT TO CURRENT TIME
INCREMENT HIGH WORD IF CARRY

SAVE LOW WORD OF TIMEQUT
SAVE HIGH WORD OF TIMEQUT

SEQ 0162
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SEQ 0163

1
2 jo
3 3 CNTINT
4 H
S ; FUNCTIONAL DESCRTPTION:
6 3 SUBROUTINE TO INITIALIZE A CONTROLLER AND BRING IT ON-LINE.
7 : ALL STEPS ARE CHECKED. AN ERROR MESSAGE IS REPORTED IS ANY ERROR
8 3 DETECTED.
9 i
10 : INPUTS:
11 : RS - ADDRESS OF CONTROLLER TABLE.
1% : R4 - LENGTH, INTERRUPT AND VECTOR FIELDS TO SEND TO CONTROLLER
1 H
14 3 IMPLICIT INPUTS:
15 : FFREE - FIRST FREE ADDRESS OF MEMORY, THIS ADDRESS IS GIVEN TO
16 : CONTROLLER AS START OF RING BUFFER.
{; 3 FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS.
3
19 ; OUTPUTS:
20 : R1 - SIZE OF RING BUFFER IN WOROS IF NO ERRORQ
21 : R4 - ADDRESS OF IP REGISTER IN CONTROLLER
22 H RS - UNCHANGED
gg : Z - CLR IF NO ERROR, SET IF ANY ERROR REPORTED
%
gz H CHECK IF ENOUGH FREE MEMORY FOR RING BUFFER
3
29
30 017676 CNTINT: PUSH <R3> ;: SAVE R3 ON STACK
32 017700 010400 MOV R4, RO s CET MESSAGE LENGTH
33 017702 000300 SWAB RO : RIGHT JUSTIFY MESSAGE LENGTH
34 017704 042700 177770 8IC #177770,.RO : REMOVE EXTRA INFO
35 017710 004737 020724 CALL CLOG s COMPUTE POMER OF 2
36 017714 010102 MOV R1,.R2 ; SAVE MESSAGE LENGTHtZ 1IN R2
37 017716 010400 MOV R4 ,RO : GET COMMAND LENGTH
38 0:7720 000300 SWA8 RO 1 RIGHY
39 017722 006000 ROR RO ] JUSTIFY
40 017724 006000 ROR RO 3 COMMAND
41 017726 006000 ROR RO : LENGTH
42 017730 042700 177770 8IC €177770,R0 : REMOVE EXTRA INFO
43 017734 004737 020724 CALL CLOG ; COMPUTE POMER OF 2
44 017740 060201 ADD R2,R1 : ADD THE TWO RESWLTS
45 017742 006301 ASL R1 : MALTIPLY BY 2 WORDS PER RING
46 017744 062701 000002 ADD #<HC,I5Z>/2.R1 ; ADD SPACE FOR INTERRUPT INDICATORS
S0 017750 020137 002162 cre R1,F5IZE i COMPARE WITH SIZE OF FREE MEMORY
S1 017754 101402 BLOS 14 ; THERE IS PLENTY OF MEMORY
S2 017756 000137 012120 JP FMERR 1 FATAL ERROR IF NOT ENOUGH MEMORY
gg 017762 1s:
H
gg s FILL MOST COMMUNICATION AREA WITH ALL Ch&S
3
S8 017762 015702 002160 MOV FFREE,R2 : GET FIRST ADDRESS OF RING BUFFER
59 017766 010103 MOV R1.R3 : GEY SIZE OF RING BUFFER
50 017770 012722 177777 24: NOV #-1,(R2). : WRITE ONES TO BIFFER
61 017774 005303 DEC R3 s+ COUNT THE WORDS IN BUFFER
'

62 017776 003374 8GT 24 LOOP UNTIL ENTIRE BUFFER WRITTEN
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SEQ 0164

64 3
65 ; DO THE INITIALIZATION
66 s
67 020000 004737 020272 CALL  CNTIST ; DO FIRST THREE STEPS
68 020004 103527 BCS 94 : EXIT IF MICROCODE REPORTED FAILURE
69 020006 012364 000002 MOV (R3)+,2(R4) 1 WRITE STEP 3 RESPONSE TO SA REGISTER
71 020012 012700 000310 MOV 0200. ,RO 3 GET TRY COUNTER
72 020016 016402 000002 3%: MOV 2(R4),R2 3 LOOK AT SA REGISTER
73 020022 001407 BEQ S¢ i EXIT LOOP IF ZERO
74 020024 005300 DEC RO ;
75 020026 001373 BNE 3 ; KEEP LOOPING IF NOT ZERO
020030 104455 TRAP  CS$ERDF
020032 000030 .MORD 24
020034 000000 JMORD O
020036 011312 .MORD  ERRO24
77 020040 000511 BR 9 ;
76 020042 005064 000002 S$: CLR 2(R4) s WRITE O TO SA REGISTER (PLRGE)
79 020046 005714 ST (R4) s READ 7ROM IP REGISTER (POLL)
81 020050 004737 020566 CALL  CNTRSP s WAIT FOR STEP OR ERROR BIT
82 020054 103503 BCS 9 3 EXIT IF MICROCODE REPORTED FAILURE
gg 020056 010237 002326 MOV R2,SSTEP4 ; SAVE STEP 4 RESPONSE VALUE.
]
gg ; CHECK HOST COMMUNICATION AREA FOR ALL ZEROS
¢
88 020062 013702 002160 MOV FFREE,R2 : GEY FIRST ADDRESS OF RING BUFFER
89 020066 010103 MOV R1,R3 1 GET SIZE OF RING BUFFER
90 020070 005722 64: ST (R2)+ + CHECK WORD IN BUFFER
91 020072 001003 BNE 74 ; GO TO ERROR REPORTER IF NOT ZERO
92 020074 005303 DEC R3 ; COUNT THE WORDS IN BUFFER
93 020076 003374 BGT 64 ; LOOP UNTIL ALL WORDS CHECKED
g; 020100 000405 BR 84 ; START CONTROLLER AND EXIT
9% 020102 7% ERRDF 23, ,ERRO23 ; REPORT BUFFER NOT CLEARED
020102 104455 TRAP  CHERDF
020104 000027 .MORD 23
020106 000000 MORD O
020110 011232 .WORD  ERRO23
g; 020112 000464 BR 94 ; ERROR EXIT
igg i SEND GO BIT TO SA RECISTER TO END INITIALIZATION
H
102 020114 8¢:
103 020114 012700 000001 MOV #SA.GO,RO ; SE+ THE GO BIT
{8; 020120 010064 000002 MOV RO,2(R4) ; WRITE TO SA REGISTER
106 ; NOW CHECK IF THE CONTROLLER TYPE IS VALID AND MICROCODE VERSION
{8; : IS CURRENT
H
109 020124 913703 002326 234 MOV SSTEP4,R3S : GET SAVED CONTROLLER STEP 4 RTSPONSE
110 029130 010301 MOV R3,R1 ;1 R3 HAS STEP 4 INFO
111 020132 042701 177760 BIC 0tC<SA.MCV>,R1 ; RY = MICRO CODE LEVEL
112 020136 006003 ROR R3 ;1 RIGHT
113 020140 006003 ROR R3 : JUSTIFY
114 020142 006003 ROR R3 } MODEL
115 020144 006003 ROR R3 ; NUMBER
H

116 020146 042703 177760 8IC 0tC<SA ,CNT/16.>,R3 R3 » CONTROLLER MODEL NUMBER




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%:

264 :

9¢:
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cMP 96. ,R3

B8EQ 244

cMP 213, ,R3
8EQ 254

BIS OBIT1S,C.UNIT(RS)
ERRDF 14, ,ERRO14
TRAP C$ERDF
LWORD 14

.WORD O

LWORD ERRO14

BR 93

CLR SSTEP4

cMP R1,03.

8GE 264

ERRSF 14, .ERRO14
TRAP CSERSF
.WORD 14

MORD N

.WORD ERRO14

BR 264

MOV 04 . ,SSTEPA
cHP R1,80.

BGE 264

ERRSF 14, .ERRO14
TRAP CSERSF
MHORD 14

LMORD O

LHIRD  ERROLNA
POP <«R3>

cLz

RETURN

ERROR RETURN

POP <R3>

SEZ

~E TURN

e B9 e e WA WS B W2 e

54 9 9

SEQ 0165

CHECK IF UDASOA

IF SO0, BRANCH

CHECK IF KDASO-Q

IF SO BRANCH
ELSE MARK AS D0 NOT EXECUTE
REPORT ERROR

EXIT

CLEARED FOR TEST 1, SUBTEST 4
UDASOA MICROCGDE VERSION UP TO DATE?
IF SO, BRANCH

ELSE, REPORT ERROR

DEFAULT BR LVL, TST 1,SUBTST 4
KDAS0-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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OB NN B W -

31
33

35

37

39
40
41
42
43
44

020272
020272
020272
020274
020276
020302
020306
020314
020322

020330
020334
020340
020340

020350
020354
020360
020362
C20366
020372
020374
020374
0201400
02040,

0204
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

100000
002314
002160 002320
000004 002320
100000 002324

002276

000340
017544

000003

000010
000002

002276

004000 002330

>
*

Ba B8 B¢ B4 We F¢ S0 Be B Be 2 e O

CNTIST:

a0 We ws B

1s:

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 MONITOR<c<ccc<<
TRAP C$BRK
PUSH R1

BIS #SA.S7P,R4 i SET STEF BIT IN DATA WORD

MOV R4,SND.S1 ;: LOAD SEND DATA FOR STEP 1 OF INIT
MOV FFREE,SND. 52 : GET MEMORY ADDRESS AND

ADD . MSG,SND . S2 ; LOAD SEND DATA FOR STEP 2 OF INIT
MOV #SA.TST,SND.S3 ; LOAD SEND DATA FOR STEP 3 OF INITY

VERIFY THE ADDRESS OF THE SA AND IP REGISTERS ARE VALID AND
START THE INITIALIZATION BY WRITING ZEROS 10 IP REGISTER

MOV C.UADR(RS5),R4 ; GET ADDRESS OF IP REGISTER
CLR NXMAD ; CLEAR MEMORY ERROR FLAG
SETVEC #ERRVEC, ONXMI, 0PRIO7 ; SETUP TIMEOUT ERROR VELTOR
MOV #PRIOT7,-(SP)

mv MI [ "’( SP)

MOV #ERRVEC, -(SP)

MOV 3,-LSP)

TRAP C4SVEC

ADD 10,5P

1ST 2(R4) ; ACCESS SA REGISTER
CLR (R4) ; WRITE T0 IP
CLRVEC #x=RRVEC ; RETURN TIMEQUT ERROR VECTOR

MOV OERRVEC, RO
TRAP CsCVveC

187 NXMAD : SEE IF A MEMORY ERROR OCCURRED
BEQ 14 : IF NO ERROR, CONTINUE

ERRDF  38. ,.ERRO3S : PRINT ERROR MESSAGE

TRAP CSERDF

LWORD 38

WORD O

.WORD ERRO38

SEC ; CARRY SET TO INDICATE ERRCR
BR 44 s EXIT

SET UP LOOP PARAMETERS TO EXECUTE THE FOUR STEPS OF INITIALIZATION

MOV #SA,S1,CNTRSD i STORE RESPONSE MASK

SEQ 0166
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45 020432 012703 002312

46
47
48
49
S0
S1
S2
S3
54
S5
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
a1
82
83
84
85
86
87
38
89
90
91
93

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
000031
000000
011326
000261
000207

020566

002330
040000

000002

004400
001140

002314

177400
010000

002314
177400
020000

002330

g M

3s:

os ae ae ae

SP.S1:

SP.S3:

SP.CK:

14¢:

: MOV SND.S1.R.

MOV OINITBL ,R3 ; GET INDEX TO SEND/REPOND INIT TABLE

WAIT FOR AND CHECK RESPONSE DATA

CALL UNTRSP WAIT FOR STEP OR ERROR BITS

8CSs 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 @SA.S4 ,CNTRSD

Ve e @0 We W B0 B B 6

BNE 34 GET OUT IF SO

MOV (R3).+,2(R4) WRITE DATA TO SA REGISTER

BR 24 STAY IN LOOP

CLC ; CLEAR CARRY FOR NO ERROR INDICATION
POP R1 ; RESTORE R1

RETURN H

RESPONSE CHECK FOR FIRST WORD (STEP 1) FROM SA REGISTER
CHECK FOR PROPER CONTROLLER TYPE

MOV #SA_.S1+5A.D1I,R1 s+ SET STEP ONE BIV
8IC #SA.QB+SA . MP+SA.SM,R2 ; CLEAR Q22 & SM BIT FOR KDAS0-Q
BR RSP.CK s 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

GET WORD SENT TO SA REGISTER
SWAB R1 GET HIGH 8 BITS
BIC #177400,R1
8IS #SA.S2.R1 SET STEP 2 BIT

BR RSP.CK NOW DO A RESPONSE CHECK

RESPONSE CHECX FOR THIRD WORD (STEP 3) FROM SA REGISTER
CHECK FOR ECHO OF MESSAGE AND COMMAND RING LENGTHS

MOV SND.S1.R1 s GET WORD SENT 70 SA REGISTER
BIC 9177400,R1 3 JUST LOW 8 BITS

» B8 & S B¢

BIS #SA.S3,.R1 ; SET STEP 3 BIT

RESPONSE CHECK, COMPARE EXPECTED DATA IN R1 WITH ACTUAL DATA IN R2
cHP R1,R2 ; COMPARE THE DATA

BEQ 14 ; EXIT IF COMPARED CORRECTLY

ERRDF 25, ,ERR025 i ERROR - WRONG DATA IN SA REGISTER
TRAP CSERDF

.WORD 25

.WORD O

.WORD  ERRO25

SEC i SET CARRY TO INDICATE ERROR
RETURN i
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VO JONBWN -

45
46
47
48
49
51

020566
020570
020576
020602
020604
020610
020614
020616
02v624
020626
020626
020630
020634
020636
020644
020646
020650
020656
020660
020664
020664
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

002330

000002

000030

000026

*
*

WE We @6 Be B Be Be Be B He B Te @ W wWe

1%:

(Mo » o
L4
e

as:

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
BREAX
TRAP
TST
BEGQ
cHp
BHI
8NE
cHP
BLO
MOV
ERRDH
TRAP
. WORD
. WORD
. WORD
B8R

CNTRSD - MASK OF STEP BIT TO LOOK FOR
R5 - 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
#10. ,RO ; SET UP FOR 10 SECOND TIMEQUT
RS,R1 ;s POINT TO COUNTER IN CONTROLLER TABLE
#.70,R1 3
giTTO :

H
CNTRSD,2(R4) : LOOK AT ERROR AND STEP BIT
3 ; BRANCH IF EITHER SET

: >>>>>>>>BREAK BACK T0O MONITORcccccc<
C$BRK
KW.CSR ;: SEE IF CLOCK ON SYSTEM
1$ :
KuW.EL+2,C.TOH(RS) ;s CHECK IF TIME OUT OCCURRED
24 3
1 :
K?.EL.C.TO(RS) H
i H
2(R4),R2 3+ GET REGISTER CONTENTS
22, .ERRO22 : REPORT TIME OUT ERROR
CIERDF
22
0
ERRO22
44 :

CHECK IF ERROR BIT SET

MOV
BPL
ERRDF
TRAP

. WORD
. WORD
.WORD
SEC
RETURN

2(R4) ,R2 ; GET REGISTER CONTENTS
54 ; EXIT IF ERROR NOT SET
21, ,ERRO21 ; REPORT ERROR INFO
CS$ERDF

2l

0

ERRO21

SEQ 0168
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SEQ 0169

57 :
gg : NORMAL EXIT
60 020720 000241 St CLC ; CLEAR CARRY AS NO ERROR INDICATION

61 020722 000207 ) RETURN :
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VB OB W -

020724
020726
020730
020732
020734
020736
020740
020742

005001
000261
006101
100375

000207

;00

S8 @ S B s we

CLOG:

1¢:

CLOG - COMPUTE SELECTED POWER OF 2.

INPUTS:
QUTPUTS;

PUSH
CLR
SEC
ROL
DEC
BPL
POP
RETURN

RO - SELECTED POMER OF 2
R1 - VALUE OF 2 RAISED TO

RO
R1

R1
RO
1¢
RO

- B0 B4 B O W B0 W

POWER OF INPUT NUMBER

SAVE INPUT VALUE
SET UP ZERO START VALUE
CARRY READY TO SHIFT IN
SHIFT 1 TO LEFY
UNTIL RO
GOES NEGATIVE
RESTORE INPUT VALUE

SEQ 0170C
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WER JPNE NN -

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

005303
001373
005737
001403
012777

000207

002276
000340
017544
000003
000010
00224¢

002256
000105 161216

:+RESET

3
H
:
: INPUTS:
: IPADRS - CONTAINS ALL IP ADURESSES
; OUTPUTS:
: NONE
H
RESET: CLR NXMAD ;
PUSH <R3.R4> '
SETVEC @ERRVEC, ONXMI,#PRIO7
MOV #PRIO7, -(SP)
MOV ONXMI, -(SP)
MOV #ERRVEC, - (SP)
MoV #3,-(SP)
TRAP CsSYEC
ADD €10,5P
MOV o4 .R3 s
MOV SIPADRS R4 :
1¢: TSTY (R4) 3
BEQ 28 H
CLR (Ra). s
DEC R3 3
BNE 1 3
cé: 1S7 KW, CSR :
BEQ 3 i
MOV oKW, OUT ,8KW.CSR :
3%: POP <R4 RS> 3
RETURN :

Cl4

RESET ALL CONTROLLERS IN THE CONTROLLER TABLES

CLEAR NON-EXISTANT MEMORY ADORESS
SAVE R3 AND R4 ON STACK

3 SETUP TIMEQUT ERROR VECTOR

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
I NOT DONE, BRANCH

SEE IF CLOCK PRESENT,

BRANCH IF NOT, ELSE

START THE (LOCK.

RESTORE R3,R4 FROM STACK

SEQ 0171
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OB GO NED WM+

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
00227¢C
002264
016014
000074
016014

016014
000011

000011

sRNTIME

3

tPRINT RUNTIME
:

; INPUTS:

: KW.EL - CONTAINS ELAPSED TIME

i
$ OUTPUTS:

KW,.HZ - HERTZ OF CLOCK

tCHECK IF A CLOUK PRESENT
;BRANCH IF NOT

sGET ELAPSED TIME

1GET SPEED OF CLOCK
sCOMPUTE SECONDS OF ELAPSED TIME
sNOW DIVIDE BY 60
;s TO COMPUTE MINUTES

$ SAVE REMAINDER AS SECONDS
sDIVIDE 8Y 60 AGAIN

s PRINT HOURS
s IF MINUTES 9 OR LESS

1PRINT A LEADING ZERO
sNOM PRINT MINUTES
;:GET SECONDS

:IF 9 OR LESS

;PRINT A LEADING ZERO

;NOW PRINT SECONDS
;HOURS IN R3
$PRINT A SPACE

i IF CLOCK ON SYSTEM:
: * RUN TIME HM:MM:SS " PRINTED
: 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 OIVIDE
PNT RNTIM . RS
cm RS.”.
BGY 1
PRINY &0
1¢: PNT RNTIM1.RS5
POP RS
cwp R5.89.
B8GT 24
PRINT ®0
24: PNT ANTIM2 RS
POP <RS,R4 R3,RO>
RANTIMX: PRINT <@’ >
RETURN

S€Q 0172
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PRE PROGRAMMED SUBROUTINES

WO NONED W -

23
24
26

021240
021244
021246
021252
021256
021264
021266
021266
021270
021274
021276
021304
021306
021310
021316
021320
021320
021322
021324
021326
021330
021332

012720
010501
062701
004737
026437
001422

104422
005737
001770
023765
101005
001363
023765
103757

104455
C00033
000000
011364
000244
000207

000012
000026

017614
000002 002332

002256
002270 000030

002266 000026

34:

es:

WCHNG

£Ei4

SEQ 0173

WAIT UNTIL LOOPED DATA APPEARS IN SA REGISTER

MOV
MOV
ADOD
CALL
cHP
8EQ
BREAX
TRAP
TS7
BEQ
cHe
8HI
BNE
P
B8LO
ERROF
TRAP
. WORD
. WORD
. WORD
CLz
RETURN

210.,R0O
RS,R1
#C.T0.R1
SETTO
SSRQ).UCHNGD

C$BRK

T?.CSR

KW.EL+2,C. TOK(RS)
34

1

T?.EL.C.TO(RS)
27, .ERRO27
CSERDF

27

0
ERRO27

SEY TIMEOQUT FOR 10 SECONDS

POINT TO CONTROLLER TABLE

IS LOOPED DATA IN SA REGISTER?
>>3>3»>»BREAK BACK TO MONITOR<ccccc<
; SEE IF CLOCK ON SYSTEM

3

;CHECK IF TIME OUT OCCURRED
H

H

: REPORT ERROR

: FLAG AS ERROR
: RETURN TO CALLING PROGRAM
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RtPORT COOING SECTION

VOO NE W -

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

jee
L

. ®e We We

LIRPT::

RPTXX:

RPTMSG:

L10037:

REPORT COOING SECTION

THE REPORT CODING SECTION CONTAINS THE CODE FOR PRINTING
STATISTICAL INFORMATION GATHERED BY THE DIAGNOSTIC. IV IS
EXECUTED BY THE OPERATOR COMMAND "PRINT” OR By THE MACRO CALL

“OORPT .,

BGNRPT

PUSH <RO,R1,.R2,R3,R4,RS>
PNTS RPTMSG, TNUM

CALL RANTIME

PRINT &CR

MOV OSTIME ,RL

MOV #15.+60. ,R0O

CALL SETTO

POP <R5 ,R4 ,R3,R2,R1,RO>
EXIT RPT

.WORD J$JP

.WORD L10037-2-.

.ASCIZ \N“TEST ~“D3" IN PROGRESS.

.EVEN
ENORPT
TRAP C4RPT

PRINY TEST NUMBER

GEY RUNTIME PARAMETERS
END THE LINE

GET REPORT TIMER

GET REPORT INTERVAL

SET TIME FOR NEXT REPORT

ll\

SeQ 0174
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REPORT CODING SECTION

SEQ 0175

1
2 .SBTTL PROTECTION TABLE
3
4 jee
5 : 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 ADORESS
12 021474 177777 -1 ;: P-TABLE OFFSET FOR MASSBUS ADDRESS
13 021476 177717 -1 : P-TABLE OFFSET FOR DRIVE NUMBER
14
1S5 021500 ENDPROT

16
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INITIALIZE SECTION

VR NONDGN

47
48

49

51
52

021500
021500

021500
021500
021504

021506
021306
021510
021516
021520
021520
021520

012700
104447

103004
012737
000525

012700

000010 002202

000037

.SBTTL

»
*

B 0 O 04 08 00 98 O G0 O 00 O OF G0 B0 O0 G0 OF B0 OF T 00 G B8 B8 B¢ B8 B2 %0 G S TS W TP W G4 B4 B9 S0 B

LSINIT::

1%:

INITIALIZE SECTION

VHE 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 WHICH THE INIT CODE IS EXECUTED AND THE
CORRRESF JHDING EVENT FLAGS ARE:

START 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 BIT & CLEAR OTHER BITS IN FLAG

IF HERE FROM RESTARTY 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 FAIL RESTART THEN
EXIT INIT SECTION

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

BGNINIT

{HERE FROM START COMMAND?
READEF oEF .STA
MOV OEF .STA,RO

TRAP CSREFG
:BRANCH 70 1$¢ IF NOT, ELSE

BNCOMPLETE 14

8c< 1

MOV #ISTRT, IFLAGS $SET START BIT IN FLAG.
BR INIT)

tHERE FROM RESTAR. COMMAND?

READEF #&€F .RES
MOV #EF ,RES,RO

SEQ 0176
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INITIALIZE SECTION
021524 104447

54 021526
021526
55 021530
56 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

103004
032737
000515

012700
104447

103007
042737
052737
000472

012700
104447

103001
000465

013705
072765
010502
062702
012703
012200
001403
052760
005303
001371
062705
005715
001355

74 021600
75 021604
76 021612
77 021614
78 021620
79 021624
80 021626
81 021630
82 021636
83 021640
84 021642
85 021646
86 021650

91 021652
92 021654
93 021654
021654
021656

95 021660

021660
9% 021662
97 021666
98 021670

005003

010300
104442

103030
013705
021015
001411

000036

000020

000034

002172
100000

000016

100000

000034

002172

002202

002202
002202

000002

000002

24:

3s:

°0 B @

S¢:

6%:

78

- e B 8

9¢:

TRAP CSREFG
BNCOMPLETE et
8cC cs

8IS QIREST, IFLAGS
BR INIT1

READEF #EF.CON

MOV ®EF .CON,RO
TRAP CSREFG
BNCOMPLETE 34
8CC 3

BIC #ISTRTH, IFLAGS
8IS SICONT, IFLAGS
BR 134

READEF #EF .PWR

MOV O0EF .PWR RO
TRAP CS$REFG
BNCOMPLETE a4
8CC 44

BR i3¢

1BRANCH TO 24 IF NOT, ELSE

$1SET RESTARY 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 POWER FAIL?

;8RANCH TO 4¢ IF NOT, ELSE

MAKE ALL CONTROLLER/DRIVE TABLES NOT AVAILABLE FOR TESTING

MOV
8IS
MOV
ADD
MOV
MOV
BEQ
BIS
DEC
BNE
ADD
TST
BNE

CTABS,.RS

OCT . AVL,C.UNIT(RS)
RS.R2

#C.DRO,R2

4. ,R3

522)0.R0
;gT.AVL.O.UNIT(RO)

64
#C.SIZE.RS
(R5)

5S¢

;GET ADDRESS OF 1ST CONTROLLER TABLE
sSET CONTROLLER TABLE NOT AVAILABLE
;:GET POINTER TO DRIVE TABLES

+ GET NUMBER OF DRIVES PER CONTROLLER
:SEE JF THIS DRIVES HAS A TABLE,

$BRANCH IF NOT, ELSE

sSET DRIVE TABLE NOT AVAILABLE.

;LOOK AT NEXT DRIVE IN CORTROLLER TABLE,
tBRANCH If NO DRIVES, ELSE

sMOVE TO NEXT CONTROLLER TABLE

;IS THERE A NEXT ONE?

sIF 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 12¢
8CcC 124

MOV CTABS,R5
cHP (RO),(RS5)
BZQ 114

1START WITH LOGICAL WNIT O
;GET POINTER TO IT'S P-TABLE

;BRANCH TO 12¢ IF NOT AVAILABLE

1GET ADDRESS OF 1ST CONTROLLER TABLE
1SEE IF C5R ADDRESSES ARE THE SAME,
1BRANCH IF SO, ELSE
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INITIALIZE SECTION
99 021672

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

130
131

133
134
135
136
137
138
139
140

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

000434

012037
012037
012037
012037

012746
012746
013746
012746

000034

000006
015404

100000
100000

002012

002272
001603
017614
022574

002266
002270

000114

000120

002256

002256
002260
002262
002264

000340
017572
002262
000003

000002
000002

10¢%:

11¢:

12%:

13¢:

B B8 e W

INIT]:

1¢:

ADD
1ST
BNE

ERRSF
TRAP

. WORD
. WORD
. WORD

DOCLN
TRAP

MOV
CALL
BNE
8IC
8IC
INC
cHP
BLY
MOV
MOV
CALL
JSP

J14

oC.SIZE.RS
(RS)
9¢

&, ,ERRO06
CHERSF

6

0

ERROOE

C$OCLN

H.DRV(RO),R1
GTORVT

104

#CT . AVL ,C.UNIT(RS)
;gT.AVL.D.UNIT(R4)
R3,LSUNIT

84

OSTIME ,R1
#15.+60.,R0

SETTO

INITXX

SEQ C178

;LOOK AT NEXT CONIROLLER TABLE.

1SEE IF THERE IS ANOTHER CONTROLLER TABLE,
;BRANCH IF SO, ELSE

tREPORT TABLE CONSISTANCY ERROR.

;100 CLEAN-UP TRAP

tGET DRIVE NUMBER FROM P-ThBLE
sFIND THE DRIVE TABLE ADDRESS
$BRANCH JF 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,
1BRANCH IF NOT, ELSE

: GET REPORT TIMER

: GET REPORT INTERVAL

¢ SET TIME FOR NEXT REPORT

sEXIT THE INITIALIZE SECTICN.

INITIALIZE KMW1l CLOCK, FREE MEMORY AND IP ADDRESS TABLE
DURING START OR RESTART COMMAND ONLY

CLR Xu.EL

CLR KW,.EL +2
CLOCK L.RO

MOV ®L,RO

TRAP C4CLCK
BCOMPLETE 14
8Cs 14

cLock P,RO

MOV #P,RO

TRAP C$CLCK
BCOMPLETE 1¢
BCS i

CLR KW.CSR

PNTF NOCLOCK

BR -4}

mv (RO)’QKH.CSR
MOV (RO)+ ,KM.BRL
MOV (RO)+ ,KM.VEC
MOV (RO)¢ Kl HZ
SETVEC KMW.VEC,8KMW11I,8PRIO?
MOV #PRIO07,-(SP)
HOV KH.VEC|'(SP)

;:CLEAR ELAPSED TIME
;SEE IF L-CLOCK PRESENT

:SEE IF P-CLOCK PRESENT

:IF NEITHER, CLEAR CSR STOR4GE WCRD

:STORE DATA RETURNED

:SETUP KW1l VECTOR ADDRESS
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- INITIALIZE SECTION

141
142
143
144

146

161

165

167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
184

185

186
187
188
189
190
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%:

INIT2:

1$:

INITS:

1s:

INITA;
1%:

24:

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

<14

C4SVEC
€10,SP

MW, OUT, BKW.CSR
O0STIME ,R1
#15.+60. ,RO
SETTO

RESET

FFREE

CHMEM
RO,FFREE

aF FREE ,FSIZE
TNUM

FFREE,DTABS
SDTABS
L$UNIT,RO
#1,R1
#<D.SIZE>/2,.R1
RO

14
ALOCM

SEQ 0179

1START THE CLOCK

1 GET REPORT TIMER

3 GET REPORT INTERVAL

3 SET TIME FOR NEXT REPORT
$RESET ALL CONTROLLERS
;RESET START OF FREE MEMORY

tRESET SIZE OF FREE MEMORY
; INITIALIZE TEST NUMBER TO NO TEST RUNNING

1STORE START OF DRIVZ TABLES AND

+MARK 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,
tBRANCH IF NOT, ELSE

; ALLOCATE ALL DRIVE TABLES TO EMORY.
; R1 POINTS TO 1ST WORD IN DRIVE TABLE

INITIALIZE CONTROLLER TABLE STORAGE WITH A WORD OF ZEROS

MOV
CLR
CLR
MOV
MOV
CLR
0EC
BNE

FFREE,CTABS
SCTABS
CTRLRS
#IPADRS ,R1
M. . R2
(R1)+

R2

1¢

BUILD CONTROLLER TABLES

CLR R5

CLR R2

GPHARD R2,RO
MOV R2,R0
TRAP C$GPHRD
BNCOMPLETE 164
8CC 164

MOV CTABS,R3
TST (R3)

BEQ 64

o o (RO),(R3)

ASSUME C.UADR EQ O
ASSUME H.UBA 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

we @t & W Be @t e B8

;CLEAR CUSTOMER DATA FLAG
:START WITH LOGICAL UNIT O
;GET POINTER YO IT'S P-TABLE

:BRANCH TO 16¢ IF NOT AVAILABLE

:GET ADDRESS OF 1ST CONTROLLER TABLE
tCHECK IF ANY MORE TABLES

;BUILD NEW TABLE IF FOUND ZEROC WORD
tCHECK IF SAME CSR ADDRESS,
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- INITIALIZE SECTION

192
193
194
195
196
197
198
199
200
201
202

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

0017213

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

004037
017554

000011

002174

002170

3%:
4%

S5¢:

6%:
7¢:

8%:
9%:

10¢:

11%:

BNE

MOV
SWAB
ROL
BIS
ce
8EQ
JHP

MOV
8IC
cMP
BNE
JMP

ADD
8R

L14

a3

H.BRL(RO),R4
R4

R4
H.VEC(RO),R4
R4,C.VEC(R3)
114

CTABER

C.VEC(R3),.R4
@+C<CT,VEC>,R4
giVEC(RO).RA
SAMVEC

#C.SIZE,.R3
24

BUILD NEW CONTROLLER TABLE

MOV
CMP
BHI
1ST
8EQ
BR

MOV

MOV
CALL

MOV
MOV
HOV
SWAB
ROL
BIS
MOV
MOV
MOV

MOV
CLR
DEC
B8GE
INC

0IPADRS R4
R4 ,0IPADRS +8.
9¢

(R4).

84

74

(RO),-(Rs)

#<C.SIZE>/2 ,R1
ALOCM

(RO)o(Rl)"
R2,(R1)+
H.BRL(RO),R4
R4

R4
H.VEC(RO) R4
R4,(R1)-
#4037,(R1)+
#CNTSRV,(R1)»

9<C.SIZE-C.FLG>/2,R4
(R1)»

R4

10¢

CTRLRS

BUILD DRIVE TABLES

MOV

DTABS.R1

SEQ 0180

tBRANCH IF NOT, ELSE

sCHCCK THAT OTHER PARAMETERS MATCH.
;1GET BR LEVEL FROM P-TABLE

s SWAP TO HIGH BYTE

sSHIFT OHE MORE TO LEFT

1ADD VECTOR ADDRESS

1COMPARE VECTOR AND BR LEVELS,
;BRANCH IF SAME, ELSE

;FOUND SAME CONTROLLER VITH DIFFERENT
+ BR LEVEL OR VECTOR ADDRS

$1GET VECTOR FROM CONTROLLER TABLE

; AND

1COMPARE VECTOR ADDRESSES,

;BRANCH IF DIFFERENT, ELSE

;FOUND TWO CONTROLLERS WITH SAME VECTOR

sPOINT TO BEGINNING OF NEXT CONTROLLER
s TABLE IN MEMORY.

;GET BEGINNING OF IP ADDRESS TABLE
;SEE IF END OF IP ADDRESS TABLE,
;BRANCH IF SO, ELSE

;0ID WE FIND AN OPEN ENTRY ?
;:BRANCH IF SO, ELSE

;LOOK AGAIN.

;s TAKE CSR ADDRESS FROM P-TABLE

;AND STORE IT IN THE IP ADDRESS TABLE.
:GET 0 OF ENTRIES IN CONTROLLER TABLE
sAND ALLOCATE A TABLE TO MEMORY.

; RO => 15T WORD P-TABLE

s+ 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,

sSHIFT ONE MORE TO LEFT,

:ADD VECTOR ADDRESS AND

:STORE IT IN THE CONTROLLCR TABLE.
;THE ‘JSR RO INSTRUCION AND

: THE ADDRESS OF THE INTERRUPT SERVICE
;ROUTINE IN THE CONTROLLER TABLE.
;tGET & 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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267 022460 062703 000016 AGD 2C.DRO,R3 . INDEX TO 1ST DRIVE IN TABLE

S68 032164 012704 000004 MOV 04, .R4 . GET @ OF DRIVES PER CONTROLLER

569 022470 005713 1.8:  TST (R3) {ANY ENTRY TO DRIVE TABLE.

570 022472 001411 BEQ 144 'BRANCH IF NOT, ELSE

571 022474 026033 000006 CMP  H.DRV(RO).®(R3)+ ;COMPARE DRIVE NUMSER IN DRIVE TABLE,

572 022500 001002 BNE 134 LBRANCH IF DIFFERNENT. ELSE

573 022502 000137 022622 M MLDRER ;FOUND TWO P-TABLES WITH SAME DRIVE.

574

575 022506 005304 138:  DEC R4 , COUNT DRIVES

576 022510 001367 BNE 12$ ; IF FOUR DRIVE TABLES ALREADY EXIST.

577 022512 000137 022640 P TOOMER . _THEN REPORT ERROR

578

579 022516 010113 148: MOV R1,(R3) sSTORE ADDRESS OF DRIVE TABLE IN

280 s CONTROLLER TABLE.

581 022520 016021 000006 MOV H.DRVCRO), (R1)+ ' STORE DRIVE NUMBER AND

282 022524 010221 MOV R2, (R1)+ 'LOGICAL UNIT NUMBER IN DRIVE TABLE.

596 022526 062737 000004 002170 ADD ¢0.SIZE.DTABS sNEXT DRIVE TABLE ADDRESS AND

297 022534 005077 157430 CLk  S0TABS iMARK ZERO END.

398 022540 005202 168: INC e ; INCREMENT LOGICAL UNIT NUMBER

299 022542 020237 002012 CMP  R2,LSUNIT LCHECK IF GOT ALL TABLES

300 022546 002641 BLT 1% :IF NOT, GO BACK FOR NEXT. ELSE

301 022550 012701 000001 MOV o1.R1 1GET 1 WORD TC TERMINATE ALL CONTRGLLER

302 022554 004737 012132 CALL  ALOCM . TABLES AND ALLOCATE IT TO MEMORY.

340 :

1 ; SAVE CURRENT PARAMETERS TO FREE MEMORY SO EACH TEST CAN USE ALL OF IT

343

344 022560 013737 002160 002164 INIT6: MOV  FFREE,FHEM .SAVE START ADDRESS

35 022566 013737 002162 002166 MOV  FSIZE.FMEMS iSAVE SIZE

347 H

348 : EXIT INITIALIZE SECTION

351 022574 INITXX: SETPRI #PRIOO :SET RUNNING PRIORITY TO ZERO

022574 012700 000000 HOV #PRI00.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

e

Lele BT BV R

10
11

14
15
16
17
18
19

20
2l

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:

MLORER:

TOOMER :

SAMVEC:

INITIALIZE ERRORS

DIFFERENT VECTORS OR BR LEVELS FOR ONE CONTROLLER

MOV R3,R5
ERRSF 1, ,ERR001
TRAP C4ERSF

WORD 1
.WORD O
.WORC  ERROO1
;D0 CLEAN-UP TRAP
DOCLN

TRAP C4OCLN

TWO P-TABLES FOR SAME DRIVE

MOV TEMP RS
ERRSF 2, ,ERROO2
TRAP C4ERSF

.WORD 2
.WORD O
.WORD  ERROOZ2
;D0 CLEAN-UP TRAP
DOCLN

TRAP C$DCLN

MORE THAN FOUR DRIVES SELECTED ON ONE CONTROLLER

MOV TEMP,RS5
ERRSF 3, ,ERRO03
TRAP CSERSF

.WORD 3
WORD O
.WORD  ERROO3
:D0 CLEAN-UP TRAP
DOCLN

TRAP C$DCLN
TWO CONTROLLERS USE THE SAME VECTOR
MOV R3.R5

ERRSF 8, ,ERRO08
TRAP C$ERSF

.WORD 8
.WORD O
.WORD  ERROO8
100 CLEAN-UP TRAP
DOCLN

TRAP C$DCLN

;GET CONTROLLEF. ADORESS

:GET CONTROLLER ADDRESS

;:GET CONTROLLER ADDRESS

:GET CONTROLLER ADDRESS

SEQ 0182
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INITIALIZE ERRORS

42 022672

022672

022672 104411
43

L1004} :

ENDINIT
TRAP

C$INIY

B1S

SEQ 0183
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AUTODROP SECTION

O® -0 NS Wl

10 022674
022674

11

12 022674
02:674
022674

104461

.SBTTL

R X
!
3
H
]
}--

L$AUTO: :

L10042:

AUTODROP SECTION

THIS CODE IS EXECUTED IMMEDIATELY AFTER THE INITIALIZE COOE IF
THE “ADR" FLAG WAS SET. THE UNIT(S) UNDER TEST ARE CHECKED 10
SEE IF THEY WILL RESPOND. TMOSE THAT OON'T ARE IMMEDIATELY
OROPPED FROM TESTING.

BGNAUTO

ENDAUTO
TRAP C$AUTO

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

gee

' THE CLEANUP CODING SECTION CONTAINS THE COCING THAT IS PERFORMED

i AFTER EACH PASS AND AFTER THE PROGRAM IS INTERRUPTED BY "t(C~.
d--
BGNCLN
LSCLEAN: :
CALL RESET sRESET ALL CONTROLLERS
EXIT CLN
TRAP CSEXIT
.WORD L10043-.
ENOCLN
L10043:

TRAP C$CLEAN

SEQ 0185
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DROP UNIT SECTION

OW G-I VB W

022710
022710

022710
022710 GO0167
022712 000000

022714
022714
022714 104453

joe
H
¢

L$DVU:

L10044:

DROP UNIT SECTION

THE DROP-UNIT SECTION CONTAINS THE CODING THAT CAUSES A DEVICE
TO NO LONGER BE TESTED.

BGNOU

EXI1 ov

HORD  J$UMP
WORD L10044-2-,
ENDDV

TRAP Cs0U

SEQ 0186
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UNIT SECTION

ADD

VR YPNEWN -

-
-0

12

14

15

022716
022716

022716
022716
022720

022722
022722
022722

000167

104452

1o
H
H
i
‘--

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.

BGNAU

EXIT AU

KORD  JtumwP
.WORD L10045-2-.
ENDAU

TRAP C$AU

SEQ 0187
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HARDMARE TESTS

VRNV DN

10

12
16
7
18
19

<l
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

Q00002

000034
157202

020744

002176
002074

002176

.SBTTL HARDWARE TESTS
.SBTTL TEST 1: BUS ADDRESSING TEST

goe
]

Ti::

TINEXT:

T1SKIP:

TINOW:

TEST 1 -

BGNTSY

MOV
CALL
MOV
MOV
MOVB
TST
8PL

ADD

TST

B8NE

EXIT TST
TRAP

. WORD

CALL

BUS ADDRESSING TEST

e1,Rl

TINIT
CTABS,TSTTAB
TSTTAB,RS
C.UNIT(RS),L$LUN
C.UNIT(RS)

TINOW

ASSUME CT.AVL EQ BIT15
#C.SIZE,TSTTAB
8TSTTAB

TINEXT

CSEXIT
L10046-.

RESETY

e Bt B4 B B4 B O

INITIALIZE TESY PARAMETERS

GET ADDRESS OF 1ST CONTROLLER TASBLE
GET CONTROLLER TABLE ADDRESS

CHECK IF UNIT AVAILABLE FOR TESTING
TEST IF AVAILABLE

GET NEXT CONTROLLER TABLE ADDRESS

CHECK IF ANOTHER CONTROLLER TABLE
DO NEXT CONTROLLER

RESET ALL CONTROLLERS

SEQ 0188
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TEST 1:

VSN -

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> o8 B8 ®e

BGNSUB ;
T1.1:

1¢:
ENDSUB
L10047:

TEST 1, SUBTEST 1

HOST MEMORY 1/0 FAGE ADDRESSING TEST

1

TRAP C4BSUB
CLR NXMAD
SETVEC

#ERRVEC, ONXMI , 6PRIO7 :

MOV OPRIO7, -(SP)
MOV OERRVEC, -(SP)

TRAP C$SVEC
ADC #10,SP
MOV (RS),.R4
TST (R4)
TST 2(R4)
CLRVEC #ERRVEC

MOV SERRVEC RO

TRAP CsCveC
TST NXMAD
BEQ 14
ERROF 38, ,ERRO38
TRAP CHERDF
.WORD 38
WORD O
WORD  ERRO38
CKLOOP

TRAP CsCLP1
BR T1SKIP
TRAP CSESUB

CLEAR MEMORY ERROR IN'LAG
SETUP TIMEOUT ERROR VECTOR

GET ADDRESS OF 1P REGISTER
READ IP REGISTER

READ SA REGISTER

RETURN TIMEOUT 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:

BDLIANE WA -

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

00000¢
002330

BGNSUB ;
71.2:

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.S51,CNTRSD
CNTRSP

T1SKIP
#SA.STP,2(R4)
#SA.S2,CNTRSD
CNTRSP

T1SKIP

C$ESUB

- ®8 e e 9r B W O

INTT CONTROLLER
STEP 1 ASSERTED?
WAIT FOR RESPONSE
IF ERROR, EXIT
SEND STEP 1

STEP 2 ASSERTED?
WAIT FOR RESPONSE
IF ERROR, EXIT

S€EQ 0190
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TEST 1: BUS ADDRESSING TEST

SEW 0191

1
2 :
3 : TEST 1, SUBTEST 3
4 : TEST THE DIAGNOSTIC WRAP MODE OF ALL CONTROLLERS ON THE SYSTEM
S5 H
6
7 023150 BGNSUB; 3
023150 T1.3:
023150 104402 TRAP cs8SUB
8 023152 011504 MOV (RS5).R4 ;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 s LOOK FOR STEP 1
12 023164 004737 020566 CALL CNTRSP i WALIT FOR RESPONSE
13 023170 103674 8CS T1SKIP i 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) ; INITIMIZE FOR PORT WRAP
16 023206 004737 021240 CALL WCHNG : WAIT Fut THE PORT TO CHANGE
17 023212 001263 BNE T1SKIP 3+ IF ERROR, BRANCH
18 3 cHP #<SA.STP+SA.WRP>,.2(R4) ;[(TEMP) COMPARE WITH DATA WRITTEN
19 : 8NE 3¢ ;{TEMP)
20 023234 012702 000001 1$: MOV #1,R2 ; SET UP FOR SHIFTING '1’
21 023220 012703 000020 MOV #16. .R3 : SET UP LOOP COUNT
22 023224 010237 002332 24: MOV R2 , MCHNGD : SAVE NEW PORT CONTENTS
23 023230 010264 000002 MOV R2,.2(R4) : WRITE PATTERN TO SA FOR LOOP
24 023234 004737 021240 CALL WCHNG : WAIT FOR SA TO CHANGE
25 023240 001250 BNE T1SKIP : IF ERROR, BRANCH
26 : cHp R2,2(R4) 1 (TEMP] COMPARE RO WITH ECHOED DATA
27 H BEQ 44 s{TEMP] IF MATCH, BRANCH
28 023242 000405 BR 44 ;(TEMP)
29 023244 34: ERRDF 26, ,ERRO26 ; REPORT ERROR
023244 104455 TRAP CIERDF
023246 000032 .WORD 26
023250 000000 LWORD O
023252 011344 .WORD ERRO26
30 023254 000642 BR TI1SKIP ; BRANCH
31 023256 006302 4% ASL R2 ;: MOVE THE SHIFTING ONE LEFT BY 1
32 023260 005303 DEC R3 : DECREMENT COUNT
33 023262 001360 oNE 24 : IF LOOP INCOMPLETE, BRANCH
34 023264 ENDSUB
023264 L10051:
023264 104403 TRAP C$ESUB

35
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TEST 1:

D®NP N WA -

11
12

13

BUS ADDRESSIMNG TEST

023266
023266
023266
023270
023272
023276
023300
023300
023300

104402

004737
001631

104403

017676

W We B8 We Be

BGNSUB ;
T1.4:

ENDSUB
L£10052:

TEST1l, SUBTEST 4

IK1S

INITIALIZE CONTROLLER WITH SMALLEST RING BUFFER AND INTERRUPTS

DISABLED

4

TRAP
CLR
CALL
BEQ

TRAP

csBsuB
R4

CNTINT
T1SKIP

C4ESUB

i LOAD INIT CHARACTERISTICS IN R4
3 INIT CONTROLLER
1 IF ERROR, EXIT TESY

SEQ 0192
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TEST 1:

~NOANN B N

10
11
12
13
14

16
17
18
19

21
e2
23
24

27
28

31
32
33

35

37

39
40
4]

43
44
45
46
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BUS ADDRESSING

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
V23416
023420
023426
023432
023434
023440
023444
023446
023452
023456
023462
023464
0234564

023466
023472
023474
023502
023504
023506
023514
023516

104402
011504

016503
010302
042703
042702
000302
006202
010237

012746
012746
Q010346
012746
104437
062706

012700
104441

TEST

177000
170777

002334

017564
000003
000010

100200
002214

002330
020566

000002
000012

000026

017614
002214

002256
002270 000030

002266 000026

BGNSUB ;
T1.5:

2$:

L15

TEST 1, SUBTEST 5
TEST THE INTERRUPTS VECTOR AND BR

S

TRAP
MOV

MOV
MOV
8IC
BIC
SWAB
ASR
MOV
PNTX

SETVEC
MOV
MOV
MOV
MOV
TRAP
RDO
SETPRI
MOV
TRAP
ASR
ASR
BIS
CLR
CLR
MOV
CALL
8CS
MOV
MOV
MOV
ADD
CALL
TST
BNE
BREAK
TRAP

1ST
8EQ
cme
BHI
BNE
cMP
BLO
B8R

c48SUB

(R5),R4

ASSUME C.UADR EQ O
C.VEC(RS),R3

R3,R2

#+CCT.VEC.R3
¢tCCT.BRL,R2

R2

Re

R2,BRLEV
INTSTO,(R5),R3
ASSUME C.UADR EQ O
R3,8INTSRY, #PRIOO
#PRIO0O, -(SP)

R3| "(y)

#3,-(SP)

C$SVEC

#10,SP

#PRIOO

#PRIOO.RO

C4$SPRI

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
3

C$BRK

g?.CSR
:?.EL02.C.TOH(R5)

24
KW.EL,C.TOCRS)
24
64

me B9 s B0 B4 G4 S W [ ]

S W Bo B¢ S 08 G0 B S0 e B B¢ G2 0 S0 Be

LEVEL

R4 POINTS TO IP REGISTER

GET VECTOR AND B8R LEVEL

COPY TO R2 FOR BR LEVEL

CLEAR UNUSED VECTOR BITS

CLEAR UNUSED BRANCH LEVEL BITS

GEYT BR LEVEL IN LOW BYTE

DIVIDE BY 2

SAVE THE BUS REQUEST LEVEL

PRINT BEGINNING OF INTERRUPT MESSAGE

SETUP INTERRUPT VECTOR ADORESS

SET PRIORITY = O TO CHECK INTERRUPTS

DIVIDE VECTOR BY 4 FOR
CONTROLLER INITIALIZATION
SET OTHER BITS FOR INITIALICATION
FLAG AS NO INTERRUPTS RECEIVED
INIT CONTROLLER
LOOK FOR STEP 1 COMPLETION
WAIT FOR COMPLETION
IF ERROR, EXIT
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 0K, SO BRANCH
»5>>>>»>BREAX BACK TO MONITOR<<<ccc<c<

SEE IF CLOCK ON SYSTEM

IF NOT, DON'T TIMEQUT
CHECK HMIGH WORD OF TIMER
IF GREATER, TIMER EXPIRED
IF NOT SAME, KEEP WAITING
CHECK LOW WORD OF TIMER
IF LESS, KEEP MWAITING
ELSE, TIMER EXPIRED

SEQ 0193
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TEST 1:

47
48

49
50
51
52
S3
54
55
56
57
58
59
60
61

62
63
64
65
66
67

69
70

71
172
73
74
75
76
77

78
79

81
a3
85

BUS ADDRESSING TEST

023520
023524
023524
023530
023532
023536
023542
023546
023550
023552
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
002334

000004
177000

022762

000004
177000

3: CLR
SE1PRI
MOV
TRAP
MOV
CLR
MOV
4%: DEC
BNE
MOV
S5¢: PUSH
ASL
ASL
ASL
ASL
ASL
SETPR1
MOV
TRAP
POP
TST
BNE
DEC
BPL
6%: ERRDF
TRAP
. WORD
.WORD
.WORD
BR
7¢: SETPRI
MOV
TRAP
INC
MOV
BEQ
MOV
8¢: ce
BEQ
ERRDF
TRAP
. WORD
.WORD
. WORD
9%: MOV
BIC
CLRVEC
MOV
TRAP
JMP
104; PNTX
MOV
8IC
CLRVEC
MOV
TRAP

M15

INTRCV
OPRIO?
0PRIO7,RO
C$SPRI
2(R4),R2
2(R4)
2100. .R2
R2

44
07..,R1
R1

R1

R1

R1

R1

R1

R1
Ri,RO
C$SPRI
R1
INTRCV
74

R1

54

28, ,ERRO28
C4ERDF
28

0
ERRO28
94

#PRIOO
#PRICO,.RO
C$SPRI

R1

SSTEP4 ,R3
84
R3,BRLEV
BRLEV,R1
104

29, ,ERRO29
CSERDF

29

0

ERRO29
C.VEC(RS),R3
9+CCT.VEC,R3
R3

R3,R0

C4CVEC
T1SKIP
INTST1
C.VEC(R5),R3
¢+CCT.VEC,R3
R3

13,R0O

C$CVEC

@ ©5 B0 Tt We Ve Be W e B B4 B WS

e We oo e Be

FLAG AS NO INTERRUPTS RECEIVED
SET PRIORITY AS HIGHEST 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
B817S
SET RUNNING PRIORITY T0 R}l

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 CNTINTY

IF ZERO, THIS IS UDASOA - SKIP
KDAS0-Q MUST USE DEFAWULT BR LEVEL
SEE IF BR LEVEL MATCHES PRIORITY
IF S50, 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 CsESULB

SEQ 0195




TESY 1:

OO NE WA -

VDASOA/KDASO-Q B/

8US ADDRESSING

023732
023732
023732
023734
023740
023744
023746
023752
023752
023752
023752

104402
C12704
004737
060.002
000137

104403

Tee”

126400
017676

022762

e S Do W0 W O

BGNSUB ;
T1.6;

1%:
ENDSUB
L10054:

TEST 1,

Ble
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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 5 IN COMMAND LENGTH).

6

TRAP
MOV
CALL
BNE

TRAP

Ci85UB

#<SA . STP+<c5e5A MS1>+¢585A ,CM1>>,R4 ; LOAD CHARACTERISTICS
CNTINT + INIT CONTROLLER

14 + IF NO ERROR, CONTINUE

T1SKIP s ELSE, EXIT TESY

CS$ESUB

SEQ 0196




TEST 1:

~ O WM -

10
11
12
13
14
15
16
17
18

19

BuUS ADDRESSING 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 ;
11.7:

1s:

24:
ENDSUB
L100SS:

Cl6
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TEST 1, SUBTEST 7
RUN DM PROGRAM IN CONTROLLER CURRENTLY UNDER TEST

TRAP

MOV
CALL

CALL
POP

POP

TRAP

cs8SuB

<FFREE ,FSIZE>
01 ,.R}

RUNDM

14

RESFDM
E:SIZE.FFREE>
«<FSIZE ,FFREE>
T1SKIP

CseESuB

o S @0 e e T B G2 O

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:

NN SN

10
11
12
13
14

15
16
17
18
19

21
22

23
24

27
28

35
32
33
35
37
39
4]
42
43
45
47

D16
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BUS ADORESSING

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
104437
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

1000CC
024206

orrT?
024206

022762

000020

000031
002336

002336

002336

jee

BGNSUB;
71.8:

14:
ENDSUB
L10056:

oo
'
H
}
H
]
H
;- -

T188L0:
T18BLY:

TEST 1, SUBTEST 8
LARGE BUFFER I/0 CONTROLLER MEMORY TEST

TRAP csBSuUB

PUSH <FFREE,FSIZE>
MOV TSTTAB,.RS
MOV C.VEC(RS).R4
eIC #1C<«CT VEC>,R4
MOV RS5,R1

ADD #C.JSR,R1
SETVEC R4,R1,0PRIO7
MOV #PRIO7, -(SP)
MOV R1,-(SP)

MOV R4, -(SP)
TRAP CsSveC

ADO #10,5P

ASR R4

SAVE FREE MEMORY ADDRESS AND SIZE
GET POINTER TO CONTROLLER TABLE
GET VECTOR OF CONTROLLER

MASK OTHER BITS

GET INTERRUPT SERVICE LINK

SET UP INTERRUPT VECTOR

s We We > e S

INITIALIZE CONTROLLER WITH SMALLEST

POINT TO BUFFER AREA
SAVE CONTROLLER MEMORY SIZt

ADD 4C .61 ,R2
MOV oT18M5Z,R4

PERFORM I/0 ANC DATA COMPARISON

MOV €100000, T18PAT
CALL 71880

B8CS 1s

MOV #77777,T18PAT

CALL T188L0

POP <FSIZE,.FFREE>

3
ASR R4 3 POSITION VECTOR FOR RING
CALL CNTINT ; BUFFER AND INTERRUPTS ENABLED
BEQ 14 : IF ERROR, EXIY
CALL HCOMM : ALLOCATE SPACE FOR HOST COMM AREA
MOV R4, R2 ; GET HOST COMM ADDRESS

H

H

INITIALIZE DATA PATTERM

PERFORM 1/0

IF ERROR, EXIY TEST

INITIALIZE DATA PATTERN

PERFORM I/0

RESTORE FREE MEMORY ADDRESS AND SIZE

TRAP CsESuB
JHP T1SKIP i GO TEST NEXT CONTROLLER

T188L0 - BUILD THE 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 COMMAND
i GET OLD PATTERN

MOV 016, ,R1
MOV 20P .MWR ,RO
MOV T18PAT ,R3

SEQ 0198




TEST 1:

48
49
50
51
52
53
A
S5
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
64
85
86
87
as
89
90
91
92
93
94

SEL3LRZ

B8US ADDRESSING

024222
024224
024226
024230
024232
024234
024236
024242
024246
024254
024260
024262
024264
024270
Q24272
024274
024276
024300
024302
024304
024310
024312
024314
024316
024320

024322
024326
024332
024334
024336
024340
024342
024344
024346
u24352
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

Ss:
6$:

T¢:

T18NXT:

T18RNX:

94 :

10¢:

11¢:

E16
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CHECK HIGH BI1T
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, EXIT

CONVERT BYTES TO WORDS
INCREASE OFFSET FOR NEXT BUFFER
REDUCE REMAINING BYTE COUNT
GET NEXT BUFFER

READ DATA BACK FROM CONTROLLER MEMORY AND VERIFY It

TST R3

BLY S

CLC

BR 64

SEC

RO R3

MOV R3,T18PAT
MOV oHC.BSZ ,R3
PUSH <R]1,R4 ,R2>
MOV T18PAT,(R2).
0eC R3

B8NE 7

MOV oHC .BSZ,R3
MOV (SP),R2
CLR R1

cp R4 ,R3

BGE 84

MOV R4 ,R3

ASL R3

CALL LOAD

8€Q T18EX1

ASR R3

ADD R3,.R1

SuB R3,R4

BNE T18NXT
MOV 2(SP).R4
MOV oHC .BSZ,R3
CLR R1

cP R4,R3

B8GE 94

MOV R4 ,R3
PUSH R3

ASL R3

MOV #0P .MRD ,RO
CALL LOAD

8EQ T18EX2
ASR R3

MOV 2(SP) ,R2
e T18PAY ,(R2)+
B8EQ 114

SuUB ”?2. ,R2
ADD (SP)+,R1
suB R3,R1
ERRDF 39, ,ERRO39
TRAP CSERDF
.WORD 39

.WORD O

.MORD  ERRO39

BR T18EX1
DEC R3

BNE 10¢

MOV (SP) ,R3

e B ®s DO Ga B S0 W G0 B B Do S B O O W T &

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

CONVERY WORD COUNT TO BYTES

GET MAINTENANCE READ COMMAND
READ DATA FROM CONTROLLER

IF ERROR, GET OUT NOM

CONVERY BYTE COUNT TO WORDS
RESTORE DATA BUFFER ADDRESS
CHECK DATA READ FROM CONTROLLER
IF SAME, DATA OK

GO BACK TO BAD WORD

POINT TO END OF 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




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
Cco4737
001414

006203
0603501
160304
001322

005301
001244
000241
000207

000261
000207

104401

000031
017056

12%:

T18EX2:
T18EX1:
T18EX:

L10046:

MOV
MOV
0eC
BNE
POP
MOV
ASL
MOV
CALL
BEQ

ASR
ADD
SUB
BNE

POP
DEC
BNE
CcLC
RETURN

POP
POP
SEC
RETURN
ENDTST

TRAP

F16
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2(SP),R2

0125125,(R2).

R3
124

R3
<R2.R4,R1>

CSETSTY

- S0 9 @ b G T G0 P S

o B¢ W B¢ W - T8 B e

RESTORE BUFFER ADDRESS
MOVE DATA TO BUFFER
DECREMENT WORDS REMAINING
LOOP IF MORE WORDS TO ! DAD
RESTORE BUFFER SIZE
RESTORE BUFFER ADORESS
CONVERY TO 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




TEST 2:

DISK RESIDENT DIAGNOSTIC TEST

024524
024524

024524
024530
024534

024542
024546

012701
004737
013737

004737

012701
004737
001402
004737

062737

005777
001351

104401

000002
013040
002172
020744

000001
013104

013200

000034
155360

002176

002176

.SBTTL

12::

1%:

24

L100S7:

516

CZUDHAO UDARSOA/KDAS0O-Q BASIC SU MACRO V0S.0lb Sundey 07-Oct-84 10:38 Page 152

TEST 2: DISK RESIDENT DIAGNOSTIC TEST

BGNTST

MOV
CALL
MOV

CALL
PUSH
MOV
CALL
BEQ
CALL
POP
RDD
TS7
BNE

ENDTST
TRAP

02.R1
TINIT
CTABS,TSTTAB

RESET

<FFREE ,FS12€>
’1 .Rl

RUNDM

24

RESPOM

<FSIZ2E ,FFREE>
oC.SIZE,TSTTAB
gISTTlB

CSETST

INITIALIZE TEST PARAMETERS
GET ADORESS TO 1ST CONTROLLER TABLE
RESET ALL CONTROLLERS

RUN DM PROGRAM IN
ONE CONTROLLER ONLY

MOVE TO NEXT CONTROLLER
CHECK IF ANY MORE CONTROLLER TABLES

SEQ 0201




H16
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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

7138;::

1%:

L10060:

TEST 3: DISK FUNCTION TES?Y

BGNTST

MOV
CALL
MOV
MOV
CALL
8€EQ
CALL

.EVEN
ENDTST
TRAP

#3,R1

TINIT
CTABS,TSTTAB
CTRLRS.R1
RUNDM

14

RESPDM

CSETST

INITIALIZE TEST PARAMETERS
IRITIALIZE CONTROLLERS

GET ADDRESS OF 1ST TABLE ADODRESS
GET COUNT OF CONTROLLERS TO TEST
LOAD AND START DM PROGRAM

EXIT ON ERROR

WAIT FOR RESPONSE FROM CONTROLLERS

5EQ 0202




116
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HARDWARE PARAMETER CODING SECTION

024660
024660
024662
12

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®NOVA WL

e

000022

000031
024726
160000
177774

83

001031
024760
000004
000774

002052
024767
177777
000004
000007

003052
025000
171777
000000
000377

122
103
040
111

.SBTTL HARDWARE PARAMETER CODING SECTION

HER

THE HARDWARE PARAMETER COOING 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.

4 B4 @8 @0 8 Be Be

BGNHRD
.WORD L10061-L$HARD/2

L$HARD: :
TABLE :START A TABLE DEFINIT1uN
ITEM H.UBA 2 <CSR ADDRESS>
ITEM H.VEC 2 <CONTROLLER VECTOR>
ITEM H.BRL 2l <BR LEVEL>
ITEM H.DRY 2 <DRIVE NUMBER>
HM.CYL == BIT13 s TEST CUSTOMER DATA AREA
END
;3 CSR ADDRESS OF CONTROLLER?
GPRMA MSGUBA ,H.UBA,0,160000,177774,YES
. WORD T4CODE
.WORD MSGUBA
. WORD TSLOLIM
. WORD THHILINM
: VECTOR?
GPRMA MSGVEC ,H.VEC,0,4,774,YES
. WORD T4CODE
LWORD MSGVEC
. WORD ToLOLIM
.WORD THILIM
;: BR LEVEL?
GFRMD MSGBRL ,H.BRL ,D,-1,4.,.7.,YES
.WORD T4CODE
. WORD MSGBRL
. WORD -1
. WORD TSLOLIM
. WORD TOHILINM
: DRIVE #?
m mm.“.mv.DQ'IIOu 0255. .YES
LHORD  T3CODE
. WORD MSGLDOR
. WORD -1
. WORD TSLOLIM
. WORD TS$HILIM
ENDHRO
.EVEN
L10061:
MSGUBA: .ASCIZ \CSR ADDRESS OF CONTROLLER\
MSGVEC: .ASCIZ \VECTOR\
MSGBRL : .ASCIZ \BR LEVEL\
MSGLDR: ,ASCIZ \DRIVE o\

SEQ 0203




J16
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HARDWARE PARAMETER CODING SECTION

52
S3 .EVEN

54
5SS

SEQ 0204




<lo
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SOF TWARE PARAMETER CODING SECTION

VBRSO NB WM -

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

® B BE B A B Be Be
+*
*

3
¥

L$SOFT::
TABLE
ITEM SO.

SM.MAN
SM.SSF
SM.LOG
SM. Iu
END

L10062:
124 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

i START A TABLE DEFINITION
817 2 <SINGLE BIT ANSWERS>

a= BITO? MANUAL INTERVENTION MOOE

:
== BITO8 i SUPPRESS SOFT ERRORS
== BITO09 : ERROR LOG ENABLED
== BIT14 ;  INITIAL WRITE
: ENTER MANUAL INTERVENTION MODE
: IN TEST 2?
GPRML S.MAN,SO.BIT,SM.MAN,YES
.WORD  T$CODE
.WORD S.MAN
.WORD  SM_MAN
ENOSFT
.EVEN

.QSEIZ \ENTER MANUAL INTERVENTION MODE IN TEST 2\
.EVEN

SEQ 0205
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SOF TWARE PARAMETER CODING SECTION

SEQ 020~

1 j¢¢
2 H THIS IS WHERE THE DM PROGRAMS WILL BE LINKED
3 i--
4
S .DSABL AMA
6 000000 .PSECT DM,ABS ;: DM PROGRAMS ARE LINKED HERE
7 000000 .PSECT END
8
9 R X
10 H THIS IS A PATCH AREA THAT SHOULD BE INCLUDED IN ALL DIAGNOSTICS.
15 3 THE SIZE IS ADJUSTED AS NEEDED.
1 R
13
14 000000 $PATCH: :
15 000000 .BLKW 16.
16
17 000040 LASTAD
.EVEN
000040 000060’ WORD TS$FREE
000042 000006 .WORD T$SIZE

000044 LS$LAST::
18




16
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SOF TWARE PARAMETFR CODING SECTION

VR NON & W -

10
11

13
14

15
17
18

24

25
26

000044
000044
000044
000046
000050
000050
000052

000056

172150
000154
000005

000001

-
>
L 4

®P We W ®* @ S W2 Bs 0

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 1S 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. EACH 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

LWORD  17215¢C : CSR ADDRESS
.WORD 154 :+ VECTOR ADDRESS
.WORD 5. ; BR LEVEL

.WORD 0. ; DRIVE NUMBER
ENOPTAB

ENDSETUP

SEQ 0207
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Symtol table
ADR = 000020

ALOCM
ARG .CT»
ASS s
ASSEMB -
8AS
BASLN
B8AS. 1
BASLS
BASL3
BASNO
BASN]
BASNZ
BASNS
BELL
8170
8IT00
8IT01
81702
81703
8IT04
8IT05
81706
81107
BIT08
8IT09
BIT1
8IT10
BIv11
8Ivy12
BIT13
81iv14
B8IT1S
BIv2
BIT3
Blva
BITS
Blve
8177
BITS
8Ive
8LDCMD
8L0CO
8.DC1
1:14.3
BRLEV
CALR]
CALRg
CALRY
CALR4
CALRS
CALRE
CALR?
CALRS
CALRY
CF.hTNs
CF .msC-

% W oM RN kWK NN N K NN RE R RN NN 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
017252
000400
002334
015036
015064
015162
015176
015252
015330
015344
015362
015400
000200
000106

G

(alala1r1a1a 0322 Il ala i il Akl 2 a1 I A 1 1 T )

CF.OTH=
CF.SHC-
CF.THSe
CF.576-
CLOG
CLRBFL
CLRBUF
CNTINT
CNTIST
CNTRSD
CNTRSP
CNTSRV
CON.A
Com.AL
CON.A2
CON.D
CON.H
CON.N
CON.N1
CON.O
CON. QU
CON. QX
CON.R
CON.R1

MACRO v05.01b Sundey 07

CIERMR =
C4ERRQ-
CSERSF ~
CS$ERSO-
CS$ESCA-
~S$ESEG=
C$ESUB*~
CSETST-
CSEX]T~
CS$GETB~
CIGETU=
CS$GMAN-
CSGPHR -
C4GPLO=
CSGPR]I-
CS$INIY-
CsINLP-
CSMANI-
CSMEM -
CIMSG =
CSOPEN-
CIPNTB=
CSPNTF -
CSPNTSs
CIPNTX=
csQlo0 =
CSROBU-
CIREFG=
CSRESE-
CSREVI-
CSRFLA»
CSRPT «
CS$SEFG~
C$SPRI=

Oct 84 10:38 Page 157 1

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
17771717
000000
016014

13
i

}
Y

DIv10

DMFRST-
DMMAIN-
UMOVRL =

aEs
o VY =4
| }

e
~NO N <P

D -
m

-
-4 LN
()
-

omg
-l
® B N R BN & " * 8 89 " R ="

>

P?PP?POQOOOOOOOOOO
55592

m

b

- N
am
DD
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

ERROOS
ERRO14
ERROCZ1
ERROZ2?2
ERROL2S
ERRO24
ERRO2S
ERRO26
ERRO27
ERRO28
ERRO29
ERRO30
ERRO31
ERRO32
ERRO33
ERRO35
ERRO36
ERRO38
ERRO39
ERR21A
ERR21E
ERR23A
EPR238
Evi

FFREE
FMEM

FMEMS
FMERR
FRMTY
FSIZE
FSAL

ESEND -
E$LOAD=

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

a0 OO8

o ©

m1ala1ala il alalala Il o ke ks

(8}

SEQ 0208




CZUDHAQ UDASOA/KDASO @ BASIC Su
Symbol tsble

F3$A_T0-
FS$BON -
FS$CLEA-
"‘W =
FSEND -
F $HARD*
Esrild s
F$INIT=
Fs P =
F$M00 -
F $MSG -
FSPROT =
FSPUR *
FIRPT =
F$SEG =
FISOF T~
FSSRV =
FSSUB =
FISW =
FSTESTs
GE TCON
GETONY
GE TONX
GETCXX
GTORVTY
GSCNTO=
GS$DELM=
G$DISP»
GS$EXCP=
GsHILI=
GSLOLI=
GINO =
GSOFFS=
G$OFSI-
GS$PRMA=
GIPRMD =
GSPRIMY =
GSRADA=
GS$RADB -
G$RADD -
GS$RADL =
G$RADO=
GIXFER=
GSYES =
HC 0P
HC.BF 1=
HC.BF 2+
HC.BSZ-
HC.CCT=
WC.CEV=
HC .CMD-
HC.CPK=
“C . ESZ»
HC.INT=
HC.I52Z-
HC MCT .
HC ME, -

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
00C206
000106
000012
000014
000010
000020

~C  MPK*
HC . MSG-
HC .PS2=
.RSZ~
.SIZ~

-
] J
m

® 0 8 0 B 8 WN

ISTRTH.
IXE .
ISAU =
I$AUTO=
ISCLN =
IsDU =
ISHRD =
I$INIT-
I¢M00 -
ISMSG =
I$PROT»
I1$PTAB=
ISPUR =
ISRPY =
14SEG =
1$SETU=
J4SFT

I$SRYV

1¢SUB

I$7ST

JE P

Ku ,BRL
KuW.CSR
K, EL

MW, HZ

KW, 0UTs

MACRO v05.01b Sundsy O7

000020
000004
000060
000004
000314
020000
100000
000004
000006
000000
000002
010000
000002
000040
020000
002202
002312
022574
021772
022154
022212
022246
022560
002214
017564 G
002736
0C3042
(/22246
OGVO004
000100
000010
000020
00400¢
00004 1
000041
000041
000041
000041
000041
000041
00004 1
000040
000041
000041
000041
000041
000041
000041
00V041
C00041
000041
000167
002260
002256
002266
002264
000105 G

oo

(Al IAT AT

211131217

K. VEC
KWill
LDDH
LDONEXT
LF .
.ORD
LOADB
1.OARDDM
LOADER
LOADE1
LOADTX
LOADX
LOADX1
LOE s
LOG .
LoV
LPNT
LPNTB
LPNTF
LPNTS
LPNTX
LTIL]
LTIL2
LY1:
L$ACP
LSAPT
L$AU

L $AUTY
L$AUTO
L$CCP
LSCLEA
L$CO

L SOEPO
L $OESC
L SDESP
LSDEVP
L$DISP
L$DLY
L$DTP
L$OTYP
LY

L $0UT
L$OVTY
L SEF
LSENVI
LSERRY
LSETP
LSEXP]
LS$EXP4
LSEXPS
L $HARD
LSHIME
L$HPCP
LSHPTP
L ¢+
LeICP
LEINIT

Oct 84 10:38 Peage 157 2

002262
017572 G
013126
013160
000012 G
017056
016744
016524
017052
017042
016740
017164
017154
040000 G
000001

= 000010 G

012430
012402
012372
012422
cl24le
016634
016662
016646
002110 G
002036 G
022716 G
00207¢ G
022674 G
002106 G
022676 G
002032 G

'§
o
LY
oo OO0O0OOONOn

{

Iy

L $LADP
LSLASY
LS$LORD
LSLUN

LSMREYV
L SNAME
LS$PRIO
L$PROT
L$PRT

L $REPP
LSREV

LSRPT

L§SOFT
L$SPC

L $SPCP
L$SPYP
L$STA

L$SW

L$TEST
LTI
LSUNIT
L 10000
L10001
L 10002
L10003
110004
L 10005
L 10006
L 10007
110010
L10011
L10012
L10013
L 10014
L10015
L10016
110017
L 10020
L10021
110022
L10023
L 10024
L 10025
110026
110027
L 10030
L 10031
L10032
L1003%
L10034
L10035
L 10036
L 10037
L10041
L10042
1.10043
L10044

012116
017552
017562
017570
017612
021470
022672
022674
022706
022714

003

0e2722
024522
023102
023146
023264
023300
023730
023752
024032
024200
024620
024656
024726
025020
00005S0R
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

B0 G207

003
003




CZUDMAO UDASOA/KDASO-G BASIC SU
Symbol table

e« 5 8 2 s e
%D
r
ro
LI B B

ghiaz

v
=8
- "

osDv -
OSERRT =
O$GNSW =
O$POIN=
0$SETU=
P8

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

oot O

P.BUFF s
P.CHVR=
P.CMST=
P.CNTF =
P.CNT]-
P.CPSP-
P.CRF =
.CSVR=
.CTMO-
.CYLS=
.DEXT»

YOOUOVOVVUODVOVVOUDOVUVVUVUVVOVOVVOOVOD
-
@
- 4
]

MACRO Vv05.01b Sunday 07

000020
000023
c00020
000016
000024
000042
000000
000022
000020
000050
000014
000017
000024
000020
000024
000034
000034
000011
000046
000020
000020
000034
000034
000014
000012
000010
000014
000034
000014
000056
000057
000054
000034
0C J040
000042
000040
000012
000024
000044
000020
000016
000004
000044
000024
000022
000014
000050
013076
020744
013212
013200
040000
100000
wﬂ#zs
021046
021226
002466

RNTIM2
RPTMSG
RPTXX

RSPURP
RSPDSP
RSPERR
RSPIN

SA. INT=
SA.LFC»
SA.MP =
GA MSE -
SA . MSGe
SA.MS1e
SA.NV =
SA NVE »
SA.PRG»
SA.GB -
SA.SH -
SA,STE»
SA.5TP=
SA.S51 =
SA.S2 =
SA.S53 =
5A.54 =
SA, 157

Oct-84 10:38 Peage 157 3

002474
021434
021414
013410
013732
013474
013426
013446
013374
013340
013342
013514
013630
013676
013704
013506
013516
013566
013372
013276
013326
020546

|

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=
SSTEPA
STIME
S7.A80-
ST.AOL =
ST.AVL=
ST.CM0D-
ST.CHP=
ST.CNT-
ST.DAT=
ST.DIA-
ST.DRV=
ST.HST-
SY.MWE-
ST, MSK=
ST.OFL-
ST.SUB»
ST.SUC-
ST.WPR=
SvCGBL =
SVCINS=
SVCSuUB -
SVCTAG-
SVCTST=
S$LSYM=
S.MAN
TEMP
TEST1 =
TESTZ =
TESTS =
TINDEX=
TINIT
TNAMES
TNUM
TOOMER
TSTTAB
TTYOUT
T$ARGC
T4CODE -
TSERRN»
T4EXCP

000177
000177
040000
017626
017634
017642
017614
002146
040000
001000
000200

017270
002314
002320
002324

002326
002272
000002

000001
000007
000012
000010
000C*7
000013

000037

010000
025020
002216

ssesee
ssesse
TYYYY
900002
013040
013000
002204
022640
002176
002310
000002
000130
000047
000000

(21212127~

GX
GX
GX

T$FLAG®
T$FREE -
T $GMAN»
T4HILI-
TSLAST.
TSLOLI=
TSLSYM=
TSLINO=
TONEST =
T4NSO -
TENS] =
TSPCNT»
T$PTAB=
T4PTHY =
TSPTNU-
T$SAVL =
T$SEGL -
T4SIZE=
T4$SUBN=
T$TAGL =
T$TAGN=
TSTEMP»
TS$TEST-
T$TSTM-
T$TSTS»
T$SAU =
T$$AUT»
T$$CLE=
T$$DAT=
TS$OU =
T4 $HAR=
TS =
T$$INI=
T$$MSG=
T$$PC =
T$$PRO=
T$$PTA=
T$SRPT=
T$$S0OF =
T$4SRY =
T$$SUB=
T$$SH =
T$S$TES=
Tl
TINEXT
TINOW
T1SKIP
T1.
Tl.
T1.
Tl.
T1.
T1.
Ti.
T,
1188LD
T188L1

~NAND NN -

00040
000060R
000000
000377
000001
000000
010000
000003
1777717
000005
000002
000000
010064
000001
000001
177777
1777717
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
022762
023006
023104
023150
023266
023302
023732
023754
024034
024206
024212

C)E rl fJ/.(
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SEQ 0O¢

CZUDHAO UDASOA/KDAS0-Q BASIC Su MACRG VO0S5.01b Sunday O07-Oct-84 10:38 Page 157 4 11
Symbo. teble
T18EX 024516 T2PNTB 016150 UF .WBN- 000100 XPKT1 010301 X26 006331
T18EX1 024510 T2PNTD 016222 UF .WPHs 020000 XPKT2 010606 x27 006530
T18EX2 024506 T2PNTO 016200 UF . WPS= 001000 XSA 010635 X28 006652
T18MSZ= 036413 T2PNTW 016120 UF.S576= 000004 X$ALWA= 000000 xX29 006727
T18NXT 024274 T2WARN 003057 URNING 002210 X$FALS= 000040 X3 004340
T18PAT 002336 T2WRO 002302 'YIRUN 002206 X$0FFS= 000400 X3A 004117
T18RNX 024334 T2WRR 002300 uToT1 014576 X$TRUE= 000020 X31 007066
72 024524 T3 024622 G UTOT1A 014612 X1 004202 xX32 007210
T2CMS1 003156 TA0PT? 002432 UToT2 014616 Y1A 004117 X35 007321
T2CMSS 003553 UAM = 000200 WAITMS 017400 X14 004731 xX36 007401
T20R 002304 UCNT 00c212 WCHNG 021240 X2 004271 X38 007526
T2GND1 016252 UF .CMR= 000001 WCHNGD 002332 X2A 004117 xX39 007732
T2GND2 016254 UF . CMu= 000002 XFCE 010126 X22 005332 x4 004426
T2GND3 016314 UF . INA= 040000 XFRU 010672 X23A 005465 X6 004571
T2GNE 016350 UF .RPL= 100000 XFRUA 010741 X238 005717 X8 004656
TGN 016232 UF .SCH= 004000 XMSG1 010200 xX24 006013 X8A 004117
T2ONX 016344 UF .SCL= 002000 XMSGe 010234 X2% 006200 $PATCH OOOOCOOR(- 003
T2PNT 016160
. ABS. 025072 000 (RW,I.GBL,ABS,OVR)

000000 001 (RW,I,LCL,REL,CON)
DM 000000 002 (RW,I,LCL,ABS,CON)
END 000060 003 (RW,I,LCL,REL,CON)

Errors detected: O
sss Assembler statistics

Work file reads: 661

Mork file writes: 595

Size of work file: 28754 Words ( 113 Pages)
Size of core pool: 14080 Words ( 55 Peges)
Operating system: RT-11 (Under RTEM-11

Elapsed time: 00:04:23.00
ZUDHAQ, ZUDHAO/C=SVC34R . MLB , ZUDHRO . MEM, CZUDHO . MAC




CZUDHAO UDASOA/KDASO-Q@ BASIC SU MACRO V0S.01b Sunday 07-Oct-84 1C:38 Page S 1
Cross reference table (CREF v05.01)

$PATCH 156-149

ADR
ALOCM
ARG.CT

ASS

ASSEM8
BAS
BASL1
BASL2
BASL3
BASLN
BASNO
BASN1
BASNZ
BASN3
BELL
B8IT0
BITOO
8IT01
BITOZ2
B8IT03
8IT04
B8IT05
BIT06
81707
81708
81709
BIT1
8IT10
BIT11
B8IT12
81113
BIT14
8IT1S
8I1Te

88-8¢
99 300
98-11
98 28
98-430
98-61
98-76¢
98-88
98-105
98-132¢
98 -148¢
98-159¢
98-172¢

105-47
109-26¢
111-81
133-25¢
137-132

2-264
97-19
98-31

107-27
128-125
138-31
155-60

84-153
97-81¢
97-788
97-798
97-80¢
97-83&
97-69¢
97-716
97-72¢8
97-73¢0
88-11
68-8¢
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¢
88-84
88-8¢
88-8¢
88-8¢
88-84

99-52
98-11
98-28¢
98-430
98-61¢
98-760
98-88
98-105¢
98-132¢&
98-148¢
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
157-16

84-153
98-171
98-172
98-172
98-168
98-172

111-68

99-268
99-269
99-270

95-29
88-8¢
88-8¢0
88-8¢
88-8¢
88-8¢0
88-8¢
88-8¢0
88-8¢
88-8¢0
83-80
94-27
95-20
95-19
95-18
95-17
95-16
94-18
94-26

+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

137-302
98-16
98-3%0
98-51
98-65
98-80
98-92
98-118
98-141
98-159
98-159¢
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

98-160
98 -38
98-57
98-65
98-804
98 -96
98-123
98-148
98-159
98-172

98-172¢

105-47¢
111-68
111-81¢
135-34
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¢
98-80¢
98 -96

98-123¢
98-148
98-159
98-172

98-1724

105-47¢
111-68
111-81¢
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
98-964
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
98 -38¢
98-57¢0
98 -6540
98 -84
98-964
98-127¢
96-148
98-159
98-172

99-1564
105-113¢

111-680
111-81¢
133-340
148-82¢
95-36

97-105
102-153
126-37

137-183
154 -49

119 25

98 -200
98 -38¢
98-574
98-72

98 -84

98-101
98-132
98-148
98-159
98-172
99-236
109-26

111-68¢
111-81¢
135-13

96 -40
97-137
104-71
128-31
137-242
155-14

128 121

98-200
98 - 380
98-574
98-72¢
98-84¢
98-101
98-132
98-148¢
98-159
98-172
99-236¢0
109-26
111-68¢0
111-81¢
135-13

9 -74
97-142
105-117
128-54
137-283
155-29

143-2¢

SEQ 0212

98-24
98-43
58-61
98-76
98-844
98-101¢
98-132

98-148¢
98-15%94

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

98-24¢6
98-42
98-€1
98-76
98-8406
98-101¢0
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
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CZUDHAO UDASOA/KDASO-Q BASIC SU MACRO v05.01b Sunday 07-Oct-24 10:38 Page S ¢
Cross reference table (CREF v05.01)

BIT3
BITA
BITS
BITé
8IT7
8178
BIT9
8LDCO
B8LOC1
8LOCMD
80€E
BRLEV
CsAU

- C$AUTO
C$BRK
C$BSEG
csBsuB
C$CEFG
C$CLCK
CS$CLEA
C$CLOS
CsCLPL
C$CVEC
C$OCLN
C$000V
C$DRPT
CsDU
CS$EDIT
CSERDF

CSERHR
CS$ERRO
CSERSF
C$ERSO
C$ESCA
CSESEG
CS$ESUB
CS$ETSY
CS$EXIT
CsGETB
C$GETW
C $GMAN
C¢GPHR
CsGPLO
C$GPRI
CS$INIT
CsINLP
C$MANI
CeMEM
C#MSG

CSOPEN
CsPNTB
CIPNTF
C$PNTS
CsPNTY

88-8¢
88-8¢
88-8¢
88-8¢
88 8¢
88-84¢
88-8%
122-26
122-308

B34-153¢

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

184-12
137-105

119-26

102-44
130-51

128-128

145-17
152-23
140-14

137-184

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

122-17¢

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

SEQ 0213

128-122 129-36

98-81

98-85
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CZUDHAO UDASOA/KDASO-Q BASIC SU MACRO v0S5.01b Sunday 07-Oct-84 10:38 Page S 3
Cross reference table (CREF v05.01)

C$QIO

C$ROBY
CSREFG
CSRESE
CS$REVI
CSRFLA
CSRPT

C$SEFG
C$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+

99-2024
99-2189

137-46
84-153¢0
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¢
111-24¢6
111-5660
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
99-297
39-184

99-188¢

99-298
99-299
99-301

137-52 137-58
148-20 148-48
129-30 132-14
112-16  137-77
102-13 102-16
121-28+ 123-19+
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
131-100
124-170
147-10 149-11
98-57 129-44s

130-216 145-11

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+
125-38e
123-13

137-220
130-25
148-40
148-9

128-121+s

148-78

129-56
146-12

148-19

102-79
137-256

137-236
120-36

148-18
137-7Se
148-83

130-22+
148-27

151-14

102-99

137-256
134-10

102-130s 102-131 102-137s 102-140¢ 108-51e

143-23
134-20

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«




Cross reference table (CREF v05.01)

CON.N1
CON.O
CON.QU
CON. QX
CON.R
CON.R1
CON.S
CON.S1
CR
CRLF
CT.AVL
CT.BRL
CT.CM0
CT.MSG

99-2194

99-2104
99-1690
99-171
99 -229¢
99-231
99-2444
99-245¢0
88-9
97-360
94-18#
94 166
94 -26¢
94 -24¢
94-21¢
94-27¢
94 -144
94-15¢
94 -19¢&
137-200
96-156
96-162
95-24¢
95-22#
95-28¢
35-29¢
95-17&
95-34¢%
95-18¢
95 16é&
95-21¢
95-19¢
95-23¢
95-78¢
95-25¢
95-35¢
95-268
95-27¢
95-20¢
95-31¢
95-30¢
2-27¢
86-12¢
90-168&
84-153

116-20¢0

114-40
95-87¢
95-864
95.85¢0
96-184

96-105¢

102-151
102-154
105 37
105-42

99-221
99-300
99-173
99-1740
99-302
99-236¢
99-303
99-247
98-175
99-73
101-28
148-13
102-18
102-16
102-79
102-13

120-17
138-8¢

137-74
137-170»

95-30

95-30
95-31
95-30

137-158

105-47
95-30

87-17

122-27
84-153

114-53
120-34

98-179
120-50+
104 -29¢
105-32¢
105-40¢
105-52¢

99-296

99-71
137-75
120-83
102-70
102-99
102-70
137-203

137-96
137-260+

137-296
107-23

99-304

115-17¢
120-36

98-180
120-54

99-219
137-110
121-28
102-130
102-131
120-84
148-12

137-168+
153-10

109-24

102-32

133-20
120-60
100-24+«

105-62
143-22

123-19
108-51
102-137

148-79

137-169+

109-26

120-71

135-22

109-31

111-32

109-19
102-140

148-84

137-186

112-31

125-22

133-24

109-32
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111-40

125-18
120-83

151-11

143-17

119-23

143-13

111-12

111-70

125-38

152-10

137-81s

152-6

111-13

111-83

126-33

153-9

137-111+

153-5

120-33

135-15
155-19 155-50
120-35 120-64

155-68

120-67

120-69

SEQ@ 0215

120-70
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SEQ 0216

Cross ~eference table (CREF v05.01)

DMRQ23
DMRQ2E
DMRQ2M
DMRQ2N
OMR@G2Q
OMRQ@2R
DMRQ2V
DMRQ2W
DMRQ@2X
DMRQ7
DMRQA
DMRQB
DMRQD
DMRQE
DMTRLN
pSPSIZ
DT.AVL
OT.UNT
DTABS
DU.DFL
. DU.FTL
DU. INF
DVU. QUE
DU. SPC
DU.TER
DuP
ESEND
ES$LOAD
EF .BBR
EF .88V
EF .CON
EF .LOG
EF .NEW
EF .PUR
EF .RES
EF .SEX
EF.STA
ERR.5Z
ERR.TB
ERR.TN
£RROO1
ERROO?Z
ERROO3
ERROO4
ERROOG
ERROOS8
ERRO14
ERRO21
ERRO22
ERRO23
ERRO24
ERRO2S
ERRO26
ERROZ7
ERROZ8
ERRO29

105-72
105-79
105-34
105-98
105-53
105-86
105-70
105-101
105-35
102-159
1C2-142
102-163
102-165
102-166
95-840

102-110

95-154
95-13¢
96-14¢
93-101¢
93-104¢0
93-102¢
93-1004
93-105¢
93-103¢4
90-17¢&
84-153¢6
84-153¢
91-80¢
91-81¢
88-8¢
91-82¢
88-8¢
88-8&
88-84
91-83¢
88-8¢
99-230
99-233
98-165¢0
98-10¢&
98-15¢0
98-19¢
98-23¢
98-274
98-32¢
98-374
98-42¢
98-55¢
98-60¢
98-75¢
98-794
98-83¢
98-87¢
98-91¢
98-95¢

105-84¢4
105-88
105-36¢
105-100¢#
105-660
105-95¢0
105-780
105-105
105-39
106-10¢
107-18¢8
102-164
109-19¢6
110-140

102-1834
107-25 137-81 137-111

137-154s 137-155+ 137-266

105-91  105-93

105-114

105-107¢
105-80

108-260

102-106
122-22
84-201

137-58

137-65
137-52

137-46

99-2644
99-2540 99-264
119-40

138-9

138-19

138-28

99-9

137-103

138-37

128-122 128-128 1268-134
130-51

130-40

128-96

128-76

129-93

146-29

134-22

148-67

148-77

105-111¢

105-108 105-1134 118-49

137-296¢ 137-297+
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Cross reference table (CREF v05.01)

ERRO30
ERRO31
ERRO32
ERRO33
ERRO3S
ERRO36
ERRO38
ERRO39
ERRZ21A
ERR21E
ERR23A
ERR238
ERRBLK
ERRC
ERRD
- ERRLIM
ERRMEL
ERRMSG
ERRMSX
ERRNBR
ERRTYP
ERRVEC
EVL
F$AU
F$AUTO
F $8GN

F$CLEA
F$OU
F $END

F $HARD
F$HW
F$INIY
F s P
F $M0D
F $MSG

F$PROT
F $PUR
F$RPT
F $SEG
F$SOFT
F$SRY

98-1000
98-104¢
98-108¢
98-113¢
98 117¢
98-122¢
98-126¢
98-1314
98-47
98-49
98-634
98-64
96-80
99-151
99-160
97-42¢
97-400
96-8¢
108-49
96 -84
96-8¢
88-12
88-8¢
84-153¢
84-153¢
84-1534
98-87
126-42
144-6
149-9
154-11
84-153¢
84-1530
84-153
84-153
98-81
126-13
142-14
146-7
149-15
152-23
84-153¢
84-153#&
84-153¢
84-153¢
84-153¢
84-1534
98-39
98-89
98-120
84-153¢
84-153¢
84-153¢
84-153¢
84-153¢
84-153¢

102-26
102-44
102-112
102-94
112-25
125-35
129-36
151-94
98-50¢
98-529
98-70
98-68¢

99-158

99-2964

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

99-280¢

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¢

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

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
140-8
146-34
151-7

84-153

98-29

98-111
138-42
i44-19
148-7
151-32
154-41

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 84-153
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
98-115 98-117
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Cross reference table (CREF v05.01)

F$SUB

F$Su
F$TEST
FFREE

FMEM

FMEMS
FMERR
FRMTT
FSIZE

- GS$CNT0
GS$DELM
G$01ISP
GS$EXCP
- G$HILI
GSLOLI
G$NO

GSOFFS
G$OFSI
G$PRMA
G$PRMD
GIPRML
G$RADA
G$RADB
GS$RADD
GS$RADL
. GSRADO
GS$XFER
GS$YES

GETCDN
GETCNT
GETCNX
GETCXX
GIDRVT
H.BRL

H.DRV

H.UBR

H.VEC

HC.BF1
HC.BF2
HC.BSZ
HC.CCT
rC .CEV
HC. MD
HC . CPK

HC.ESZ
HC . INT
AC.IsZ
HC.MCTY
HC .MEV
HC . MPK
HC . MSG
HC .PSZ

84-153#
150-18

84-1530
84-153¢
96 104
137 154

96-12¢
96-130

96-11¢&
152-18#+
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153#¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153&
113-17
99-181
113-16¢4
113-30
105-43
137-194
137-107
137-191
137-197
90-68¢
90-69¢
90-52¢
90-60¢
90-65¢
90-590
90-66¢0
124-19«
90-50¢
90-54¢
90-48¢
90-57¢
a0-620
90-63¢
90-560
90-51¢

133333333333 3333333

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
124-204
90-63
90-56
90-56
123-16s
90-63
90-66
90-57
30-68

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
99-344
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
113-14¢

137-108
154-32
154-35
154-27
154-30

102-108s
120-39

120-67s

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
151-31« 152-13
150-8
124-22 151-55
120-70+ 121-19»
102-92 120-81

148-7
128-58

152-18s

150-13+

151-60

121-20+

121-26

148-86

128-88

150-15

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+




M1

CZUDHAO UDASOA/KDAS0-Q BASIC SU MACRO V05.01b Sunday 07-Oct-84 10:38 Page S 8
Cross reference table (CREF v05.01)

HC.RSZ
HC.SI1Z
HCOMM
HM.CYL
HOE
I$AV
I$AUTO
ISCLN
I$0V
I$HRD
I$INIT
I1$M00
I$MSG

I$PROT
I$PTAB
I$PuR
ISRPT
I$SEG
I$SETU
I$SFT
I$SRV
IsSuB

I$TST

IBE
ICONT
IDU
IER
IFLAGS
INIT1
INIT2
INIT3
INITS
INIT6
INITBL
- INITXX
INTRCV
INTSRV
INTSTO
INTST1
IPADRS
IREST
ISR
ISTRY
ISTRTH
IXE
J$P
KiW.BRL
KW.CSR
KW.EL

90-49¢4
90-71¢
99-514
154-24¢0
88 -8¢

84 1534
84-153¢0
84-153¢
84-153¢

154-11¢6

84-153¢0
84-153¢
84-153¢
98 -394
98-89¢
98-1204
84-153¢0
84-1530
84-153¢0
84-153#
84-1530
84-153¢

155-12¢

84-153¢&
84-153¢

146-34
149-9¢
152-3

84-153¢

151-128¢

88-8¢
96-22¢
88-8¢
88-84¢
96 -20#

137-50

137-154¢
137-168¢
137-181¢
137-3440

96-89¢4

137-118

96-310

126-42¢

97-52¢&
97-536
96 -35¢
96-23¢
88-84
96-244
96-250
88-84¢
84-153¢
96 -664
96 -65¢
96 -69¢

90-59
99-51
120-25

142-90
139-104¢
140-84
141-8¢
154-41¢9
137-444

98-104
98-42¢
98-91¢

98-122¢

136-9¢
157-14

135-10¢
143-10
157-13
155-55¢
126-11¢
143-10
146-34¢
149-15
153-3
143-10
152-3

137-62
108-41

137-49»
137-56

129-45

137-351¢

126-43s
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

142-144
139-12¢
140-14

141-12¢

137-353

98-12¢6
98-53¢
98-93¢&
98-1240

157-14¢

135-107¢
144-6
157-13¢

126-13¢
144-6

146-344
149-15¢

143-10¢
152-3¢

137-55»

137-125¢

148-24+»

137-171

141-10

102-51
102-42

140-16¢4

138-42¢

98-15¢
98-55¢
98-95¢

98-1264

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

98-174
98-58¢
98-974

98-1284

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
98-608

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

98-21¢0
98-73¢

98-102¢
98-133¢

148-7

126-44¢
144-190
147-12¢
150-18

146-7
153-3

132-22
125-33

98-230
98-75¢
98-.04¢
98-165¢

149-9

126-50¢
145-8
147-12¢

150-18¢

147-8
153-3¢

132-24»
126-51+

98-25¢
98-770

96-1069 98-108¢
98-186#

150-7

126-54¢
145-8¢
148-7

150-184

148-7
153-17

133-14
126-52»

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#

150-7
153-17#¢

98-32¢

153-3

145-17¢
148-86¢
151-32

151-7

SEQ@ 0219

98-340
98-834 98-854
98-1130

98-370
98-87¢

98-115¢ 98-117¢

146-7
148-86¢
151-32¢

151-128

146-7¢
149-9
151-32¢

151-1284

137-131+« 137-135s 137-141+ 148-38

127-30

127-31

130-33

130-36
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SEQ 0220

133-17 133-18 134-17 134-20 137-123+ 137-126+ 148-40  148-43

KW.MHZ
KW.ouT
~ KW.VEC
KW1ll
L$ACP
L$APT
L$AU
L$AUT
L$AUTO
L $CCP
LS$CLEA
L$CO

L $0EPO
L $0ESC
L $OESP
L$DEVP
L$DISP
L$OLY
L$OTP
L$OTYP
L$OV

L $OUT
L$DVTY
L $EF
L$ENVI
LSERRT
LSETP
L$EXP1
L$EXP4
LS$EXPS
L $HARD
L $HIME
L ¢HPCP
L$HPTP
LéHW
L$ICP
LS$INIT
LSLADP
LSLAST
L $LOAD
L SLUN
LSMREV
L $NAME
L$PRIO
L$PROT
L$PRY
L $REPP
L$REV
L $RPT
L$SOFT
L$5PC
L$SPCP
L$SPTP
LISTA
L$SW

96 -68¢0
88-13
96-674
126 -50¢
84-2014
84-2014
142-9¢
84-2014
84-201
84-2014
84-201
84-201¢
84-201¢
84-201
84-2014
84-201¢
84-201
84-201#
84-20140
84-201¢
141-84
84-201¢
84-201
84-201¢
84-2014
84-201
84-201¢
84-201¢
84-2014
84-201¢
84-201
84-201¢
84-2014
84-201¢4
84-201
84-201¢
84-201
84-201¢
84-201
84-2014
84-201¢
84-201¢
84-201¢
84-201¢
84-201
84-201¢
84-201¢
84-201¢
84-201
84-201
84-2010
84-201¢
84-201¢
84-2010
84-201

127-16
126-53

133-19
132-24

137-137« 137-140

137-140

139-10¢
140-8¢

97-19¢

85-10¢

97-134

96 -84

154-11

104-55

86-12
137-440
156-17¢
101-25+

136-9¢

135-10¢
155-12

87-11

154-11¢

86-124

157-25
102-15+=

155-12¢

87-11¢6

137-138+
137-141

112-31s

119-17+

143-19«
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Cross reference table (CREF v05.01)

LSTEST
LSTIM
LSUNITY
L. 10000
L 10001
L 10002
L 10003
L 10004
L 10005
L 10006
L10007
L10010
L10011
L10012
L10013
L10014
L10015
L10016
L10017
L 10020
t.10021
L 10022
L10023
L10024
i-10025
L 10026
L10027
L.10030
L10031
L10032
L10033
L10034
L10035
L10036
L 10037
L1004}
L10042
L10043
L10044
L 10045
L 10046
L10047
L10050
L10051
L 10052
L 10053
L 10054
L 10055
L 10056
L10057
L 10060
L10061
L 10062
£ 10063
L 10065
L OD™

84 2016
84 201¢

84-2010 137-3.3 137-156 137 299

86-12

8” 11

98 -12¢
98-17¢0
98-21¢0
98 -250
98-29¢
98-340
98-39¢
98-53%¢
98-58¢
98-73¢6
98-770

152-2%60
153-17¢
154-11
155-12
157-140
157-14
101 23e

86-230
ar-210

135-107¢
138-42¢

140-16¢
141-120
142-140
151-1280

154-410
155 550

157-240
101 3a

B¢

SEQ %221
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Cross reference tsble (CREF v05.01)

333333333
$

33333
~BBOYY

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¢0

99-102¢

99-99¢
120-41

120-39¢
120-460
91-55¢0
91-73¢
91-57¢
91-56¢
91-670
91-710
91-69¢
91-74¢0
91-70¢
91-58¢
91-59¢
91-604
91-65¢
91-610
91-660
91-62¢
91-72¢
91-68¢0
91-63¢
91-640
104 -350
97-666
137-27%
90-14¢
154 -32

154 35

98 -159¢

98-110
154 -27
154-30

97-410

98-182

99-153

101-30

121-17¢
120-650
120-15¢
120-91¢
120-53
120-640
12 -360
121-350

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¢0
98-162
98-119
154 -430
154 -458

98 1840
99-158¢

101 320
151-67

120-80

100
20
o4
159
99-236

148-17

282838

98 155¢

151 85 151-109

120-92¢

991040 133-25 133-29 133-34
98-24 98-28 98-33 98 -38
98-88 98-92 98 -96 98-101
98-172 99-96¢ 111-68 111-81
105-38 105-47 105-113 137-132
148-82

)

98-43

98-

b
L4

5

98-48
98-109

98-51
98-118

98-57
98-12%

98-61
98-127

SEQ 0¢

n
ne
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Cross reference table (CREF v05.01)

NCONS
NOCL OC
NODOCU
NXMAD
NXMI
O$APTS
0sAUV
O$BGNR
0$BGNS
osOu
OS$ERRT
O $GNSHW
0s$POIN
O$SETU
.ABO
.ACC
.AVA
.AVL
.cco

38553

AR AR A AARRRA

¢

¢
"
r
c

-

-

2333888883293838883
FLPIT I LR T

AR
333

VO
22
-t -4
L

P.CPSP
P.CSVR
P.CTMO
p,CrLS
P.OEXT

©
3

99-152¢
97-67¢
2-39
96 -720
126 110
84 -1530
84-1530
84-1530
84-153¢
84-1530
84-153¢
84 153¢
84 -153¢0
84-153¢
91-200
91-210
91-39¢
91-.22¢
91-23¢4
91-24¢
91-400
91 -46¢
91-37¢
91-25¢
91-45¢
91-26#
91-278
91-440
91-28¢
91-350
91-360
91-29¢
91-30¢6
91-420
91-31¢
91-48¢
91-329
91-38¢
91-41¢6
91-470
91-33¢
91-34¢
99-150
98 -18S
92-110
92-120
93-63¢0
93-200
92-430
93-640
9¢ - 308
92-T78
93-620
93-61e
93-35¢
93-700

99-155
137-132

126-12¢

129-30
84-201
84-201
84-192¢
84-1920
84-201
84-192¢
84-192¢
84-192
84-192¢

102-78
120-65

122-25
120-51

102-81

102-78

99-157
99-109
93-120

93-600

93-74

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¢
120-68s

102-92

129-34 132-12¢ 144-7e

144-13 ‘
144 8

84-1920 84-192¢ B84-1920 84-192¢ 84-201
156-17

151-46 151-108

109-36 111-95 111-107 111-119

124 -20¢

99-161 111-14

121-20e

123-15¢
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SEQ 0Oz24
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Cross reference table (CREF v05.01)
P.OFLG 93-710
P.DMDT 92-59¢
P.DPRG 93-72¢
P.DTMO 93-738
P.ELGF 92-28¢
P.FBBK 93 130
P.FLGS 93-10¢
P.GRPS 93-340
P HSTI 92-27¢ 93-28e 93-474
P.HTMO 92-44¢
P.LBN 92-140
P.MEDI 93-300 93-49¢
P.MLUN 93-260 93-450
P.MOD 92-100
P.OPCD 92-9¢ 93-9¢ 102-82 122-33¢
P.OTRF 92-200 93-19¢
P.OVRL 92-600 120-69+ 120-70«
P.RBN 92-36¢0
P.RBNS 93-37¢
P.RCTC 93-38¢
P.RCTS 93-360
P.RGID 92-52¢& 121-22+
P.RGOF 92-530 121-21«
P.SHST 93-32& 93-51¢
P.SHUN 92-29¢ 93-3106 93-50¢
P.STS 93-11¢ 102-87 120-81 121-26
P.TIME 92-460
P.TRKS 93-33¢0
P.UADR 92-138 120-67¢ 121-19¢ 124-19«
P.UNFL 92-260 93-27¢ 93-464
P.UNIT 92-8¢ 93-84
P.UNSZ 93-52¢
P.UNTI 93.29¢ 93-480
P.USEF 92-45¢
P.VASN 92-42& 93-59¢
P.VSER 93-53¢
P8 99-80¢ 99-96
Pt 96 -80 99-78¢ 99-93
PNT 88-8¢
PNTERR 108-56 119-140
PNTNM 99-195 99-203 99-211 114-15¢0
PNINUS 111-31 114-17¢
PNTPKL 98-14806 98-152
PNTOKT 98-114 98-1410
PRI 88-8¢
PRICO 83-8¢ 137-351 148-19 148-20 148-70
PRIC] 88-8¢0
PRIO2 88-6¢
PFRIO3Z 88-80
PRIOA 88-8¢
PRIOS 88-8¢
PRIOCE6 88-8¢
PRIO7 84-201 88-8¢ 120-20 129-30 132-14 137-140 144-8 148-48 151-14
PRINTC 98-175 99-680 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, 99-840 99-102
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SEQ 0225

Cross reference table (CREF v05.01)

PTYPE
PX
READOT
RESET
RESPCT
RESPOM
RG.FLG
RG.OWN
RNTIM
RNTIM1
RNTIMZ
RNTIME
RNTIMX
RPTMSG
RPTXX
R3P.CK
RSP.S1
RSP .S2
RSP.S3
RSPORP
RSPOSP
RSPERR
RSPIN
RSPMUR
RSPNRP
RSPNTO
RSPNXT
RSPOU
RSPOU2
RSPOU3
ASPOUT
RSPPT2
RSPPTS
RSPPTHW
RSPRPT
RSPTHM
RSPTMO
RUNDM
SSLSYM

S.MAN
SA.BST
SA.CM1
SA.CHD
SA.CME
SA.CNT
SA.CTP
SA.DI
SA.ERC
SA_ERR
SA.GO
SA . INE
SA.INT
SA.LFC

96 -800
98-184
100-24
100-17
102-12¢
102 10¢
90-80
90-7¢
97-370
97-38¢6
97-39¢
98-174
133-15
135-13
135-91¢
129-70
96 -89
9 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
84-1530
98-81¢
105-66
144-190
155-32
89-86¢
89-31¢0
89-26¢0
89-56¢
89-93¢
89-59¢
89-39¢
89-17¢0
89-7¢
89-¢84¢
89-76¢
89 24¢
89-85¢

98-184+
99-.82¢
" N)-270
132-126
102-65
102-66
123-16
123-16
133-25
133-29
133-34
109-27
133-360
135-95¢

129-79
129-684
129-75¢
129-844
102-45
102-151¢
102-88
102-78¢6
102-82¢
102-55
102-41
102-516
102-100¢&
102-140¢
102-141¢
102-130¢

102-115¢
102-99¢
102-58¢
102-3160
102-440
150-10
86-23¢
98-85¢
105-66
145-176
155-580

149-10

128-116
129-68

98-56
128-103

148-2%

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¢
98-890

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
98-12¢0
98-93¢

105-66¢

147-120

99-96+
111-84

143-28
153-13

133-140 135-14

102-113  102-125

98-i/8
98-97¢
126-13¢
148-860

98-102¢
126-35¢ 126-
149-15¢ 150-18¢ 151

99-102¢ 111-71e

98 -25¢
98-106¢

111-84+

98-29¢ 98-34¢
98-111¢

98-39¢ 98-53¢
98-115%# 98-120¢
440 126-54¢ 135-107¢ 138-42¢ 1395-1
-320 151-128# 152-230 153-176 154-412 155-55¢

98-1338 98-186¢
20 140-166 141-120 142 142

98-1240 98-128¢




SA
SA

SA.
SA,
SA.
SA.
SA.
SA.
SA.
SA.
SA.
SA.
SA.
SA.

MCV
SA.MP

MS1
MSE
MSG
NV
NVE
PRG
@8
Sl
S2
S3
sS4
SM

89-924
89-40¢
89-30¢
89-55¢
89 25¢
89-376
89-770
89-48¢
89-382
89-11¢
89-10¢
89-9¢
89-8¢
89-41¢
89-58¢
89-28¢
89-67¢
89-750
89-23¢4
89-27¢
137-206
127-18¢0
127-19
127-29¢
102-146
87-11¢
155-26¢
155-25¢
105-33
108-48
96 -90¢
96-92¢0
96 -949
102-142
105-33
96-97¢6
93-83¢
93-94¢
93-85¢
93-82¢
93-38¢
93-91¢6
93-89¢
93 93¢
93-92¢
93-90¢
93-860
93-79¢
93-840
93-8008
95-81¢
93-87¢
96 -700

84-201

teble (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

129-19 145-13

129-23

146-14 146-15

138-36#

127-23

127-216

127-32

125-16 127-148

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-So

84-153¢ 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

126-125¢ 128-131s 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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Cross reference

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

SE€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
84-20s
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
137-52
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 13C-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
84-201

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
-201
-201
35-10
-12
98-53
98-93

b33

.

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
112-23
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

313333

bRgs o

88838882

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
84-201
84-201

-201

2

§
-
P

LI
et

£88282

LI

88398
pResss

102-112

ba b bt b 2 18
BRREES
ARRZRE

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

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

SEG 0227
84-201 84-201
84-201 84-201
84-201 84-20%
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
119-4) 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
129-33 129-33
129 93 129-93
130-51 130-51
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)

138-19 138-19 138-19 138-19 i38-19 138-19 138-19 138-19
138-28 138-28 138-28 138-28 138-30 138-30 138-37 138-37
138-39 138-39 138-42 138-42 139-12 139-12 140-14 140-14
141-10 141-1C 141-12 141-12 142-12 142-12 142-12 142-)2
144 -6 144-6 144-8 144-8 144-8 144-8 144-8 144-8
144 12 144-12 144-12 144-12 144-15 144-15 144-15 144-15
14<-1) 144-19 145-8 145-8 145-17 145-17  146-7 146-7
146-29 146-29 146-34 146-34 147-8 147-8 147-12 147-12
148-19 148-19 148-19 148-19 148-19 148-19 148-19 148-19
148-48 148-48 148-48 148-48 148-61 148-61 148-61 148-61
148-67 148-67 148-70 148-70 148-70 148-70 148-77 148-77
148-80 148-80 148-80 148-80 148-85 148-85 148-85 148-85
150-7 150-7 150-18 150-18 151-7 151-7 151-14 151-14
151-14 151-14 151-14 151-14 151-32 151-32 151-94 151-94
151-128 151-128 152-23 152-23 153-17 153-17 154-11 154-11
154-27 154-27 154-30 154-30 154-30 154-30 154-30 154 -30
154-32 154-32 154-32 154-32 154-32 154-32 154-35 154 -35
154-35 154-35 154-41 154-41 155-12 155-12 155-32 155-32
156-17 156-17 156-17 156-17 156-17 156-17 157-14 157-14

SVCSUB 84-1530 84-161¢ 144-6 144-6 144-6 145-8 145-8 145-8
148-7 148-7 148-7 149-9 149-9 149-9 150-7 150-7

SVCTAG B84-153¢ 84-163¢ 86-23 86-23 86-23 87-21 87-21 87-21
98-21 98-21 98-21 98-25 98-25 98-25 98-29 98-29
98-39 98-53 98-53 98-53 98-58 98-58 98-58 98-73
98-81 98-81 98-85 98-85 98-85 98-89 98-89 98-89
98-102 98-102 98-102 98-106 98-106 98-106 98-111 98-111
98-120 98-124 98-124 98-124 98-128 98-128 98-128 95-133
105-66 105-66 126-13  126-13 126-13 126-35 126-35 126-35
135-107 135-107 135-107 138-42 138-42 138-42 139-12 139-12
141-12 142-14 142-14 142-14 144-19 144-19 144-19 145-17
187-12 147-12 148-36 148-86 148-86 149-15 149-15 149-15
151-128 151-128 151-128 152-23 152-23 152-23 153-17 153-17
155-55 157-14 1S57-14 157-14 157-24 157-24 157-24

SVCTST 84-1530 84-1600 143-10 143-10 143-10 152-3 152-3 152-3

T$SAU 142-9¢ 142-12 142-14

T$$AUT 139-100 139-12

T$3CLE 140-8¢ 140-14 140-16

T$$DAT 157-14 157-140 157-24

T$$DU 141-86¢ 141-10 141-12

T4SHAR 154-11 i54-11¢ 154-41

Tsshd  86-12 86-120 86-23

T$$INI 137-440 137-353 138-42

T$$MSG 98-100 98-12 98-15¢ 98-17 98-19¢ 98-21 98-234¢ 98-25
98-420 98-53 98-55¢ 98-58 98-608 98-73 98-75¢ 98-77
98-91¢ 98-93 98-95¢ 98-97 98-1000 98-102 98-1044 98-106
98-1220 98-124 98-1260 98-128 98-1310 98-133 98-165¢ 98-186

T$sPC 157-138 157-25

T$$PRO 136-9¢

T$SPTA 157-130 157-14 157-140

T$SRPT 135-100¢ 135-93  135-107

T$$SOF 155-12 155-126¢ 155-55

T$$SRV 126-110 126-13 126-32¢ 126-35 126-420 126-44  126-504 126-54

TS$SUB 144-60 144-19 145-80 145-17 146-74 146-34 147-8¢ 147-12
151-7¢ 151-32

T$sSW 87-11 87-11¢ 87-21

T$S$TES 143-10¢ 143-26 151-128 152-3¢ 1S2-23  153-3¢  153-17

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¢0
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

98-1086 98-111

148-7¢

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
98-830
98-1130

149-90

SEQG 0228
138-28 138-28 138-28
138-37 138-37 138-37
140-16 141-10 141-10
143-26 143-26 143.26
144-8 144-8 144-8
144-15 144-16 144-16
146-29 146-29 146-29
148-19 148-19 148-19
148-20 148-36 148-36
148-67 148-67 148-67
148-77 148-77 148-77
149-9 149-15 149-15
151-14 151-14 1S51-14
151-94 151-94 151-94
154-27 154-27 154-17
154-32 154-32 154-32
154-35 154-35 154-35
155-32 155-55 155-55
147-8 147-8 147 -8
151-7
98-17  98-17  98-17
98-34 98-39  98-39
78-77 98-77  98-81
98-97 98-97  98-97
98-115 98-12¢ 98-120
98-186 98-186 105-66
126-54 126-54 126-54
140-16 141-12 141-12
146-34 146-34 147-12
151-32 151-32 151-32
154-41 155-55 155-55
98-34 98-37¢ 98-39
98-85 98-87¢ 98-89
98-115 98-117¢ 98-120
149-15 150-7¢ 150-18




Cross reference table (CREF v05.01)

T$ARGC

T$CODE

T$ERRN

T$EXCP
T$FLAG

T$FREE
T$GMAN
TSHILI
TSLAST
T$LOLI
TSLSYM

T$LTNO
TSNEST

T#NSO

84-201 84-201 84-201 84-201
84-2010 84-201¢ B4-2016 99-78
99-82 99-82 99-826 99-82¢
105-66 105-66 1(5-66  105-664
154-30 154-300 154-30¢ 154-300
154-35¢ 154-35¢ 155-32 155-32
84-153¢ 99-9 99-9¢ 102-26
120-910 121-35 121-35¢ 125-35
128-1280 128-134 128-134¢ 129-36
137-103¢ 138-9 138-9¢ 138-19
148-67¢ 148-77 148-77¢ 151-94
105-66 105-660 154-27 154-274
135-93 135-93¢ 135-930 137-353
142-12 142-120 142-12¢ 143-26
156-17 157-25¢
84-1530 105-66 105-66¢ 105-66#
105-66 105-66& 154-27 154-274
84-153¢ 156-17¢ 157-13
105-66 105-668 154-27 154-27¢
84-153 84-153¢ 66-23 87-21
98-77 98-81 98 -85 98-89
98-186 126-13 126-35 126-44
147-12 148-86 149-15 150-18
156-17¢
84-153¢ 86-12 86-12 86-124
87-216 98-10 98-10 98-10¢
98-17¢ 98-19 98-19 98-19¢
98-25¢ 98-27 98-27 98-270
98-34¢ 98-37 98-37 98-370
98-5386 98-55 98-55 98-55¢
98-738 98-75 98-75 98-75¢
98-816 98-83 98-83 98-836
98-89¢ 98-91 98-91 98-91¢
98-97¢ 98-100 98-100 98-1000
98-106¢ 98-108 98-108 98-108¢
98-115¢ 98-117 98-117 98-117¢
98-1240 98-126 98-126 98-1264
98-1330 98-165 98-165 98-165¢
126-130 126-32 126-32 126-320
126-340 126-50 126-50 126-50¢
135 1078 136-9 136-9 136-9¢0
138-420 139-10 139-10 139-10¢
140-16¢ 141-8 141-8 141-8¢
142-140 143-10 143-10 143-100
145-17 145-17 145-17 145-17¢
147-12 147-12 147-12 147-12¢
149-15 149-15 149-15 149-15¢
151-32 151-32 151-32 151-32¢
152-23¢ 153-3 153-3 153-3¢
154-416 155-12 155-12 155-12¢
86-12¢ 86-23 87-11¢ 87-21
98-320 98-34 98-37¢ 98-39
98-83¢ 98-85 98-874¢ 98-89
98-113¢ 98-115 98-117¢ 98-120
126-320 126-35 126-42#8 126-44
140-80 140-16 141-80 141-12

84-201

99-78

99-84
105-660
154-32
155-32
102-264
125-35¢
129-36¢4
138-19¢
151-940
154-30
137-353
143-26

154-30

84-201

99-78

99-84
105-664
154-32
155-32¢
102-44
125-44
129-93
138-28

154-30¢

137-3534

143-260

154-30¢

154 -30¢
98-17
98-97

135-107

151-128

Jo
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84-201

99-78¢6

99-84
154-27
154-32
155-32¢
102-444
125-444
129-93¢
138-28¢0

154-32

137-353¢

143-264

154-32

98-21

$8258888882
SEEES251RS3

126-35
126-54
136-15
139-12
141-12
144-60
146-7¢
148-7¢
150-7¢
151-128
153-17
155-55
98-15¢
98-55¢
98-95¢

98-126¢

135-104
143-100

84-201
99-784
99-844
154-27
154 -326¢
155-32¢0
102-94
128-76
130-40
138-37

154 -32¢
140-14

154 -32¢

154 -32¢
98-25
98-106

139-12

153-17

135-107
151-128

84-201
99-80
99-84¢
154 -27
154 -32¢

102-944
128-760
130-400
138-37¢

154-35
140-14

154-35

154 -35
98-29

84-201
99-80

154-274
154 -320

102-112
128-96
130-51
144-15

154 -354
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

154 -270
154-35

102-112¢

128-964
130-51¢
144-15¢0

140-14¢

98-39
98-120
142-14

87-116
98-15¢
98-230
98-32¢
98 -420
98 -60¢
98-79¢
98-874
98 -95¢

98-1040
98-1130
98-1224
98-1314

126-110
126-426
135-10¢
137-440
140-8¢

142-90

144-194
146-349
148-86#
150-18#¢
152-3¢

154-11¢

98-230
98-758

98-1040
98-1654

137-44¢8
153-34

84-201¢

99-804

154-27¢
154-35

112-25
128-122
134-22
146-29

141-10

o
3

] [}
ra e 12 0 0 BB NN QIR I 1
NEQ O WM N~

'
o

L]

28288828888

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 84-201¢
99-800 99-82

154-30 154-30
154-35 154-3%¢
112-25¢ 120-91
128-1220 128-128
134-220 137-103
186-290 148.67
141-100 141-10¢
98-58  98-73
98-128 98-133
145-17 146-34
87-21  87-21
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  147-80
149-9  149-92
151-7  151-72
152-23  152-23
154-41 154-a1
98-27¢ 98-29
98-790 98-81
98-108¢ 98-111
126-110 126-13
139-10¢ 139-12
154-112 154-a1
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Cross reference table (CREF v05.01)

Ko

155-128 155-55
TINS1 144-6¢ 144-19 145-80 145-17 146-70  146-34  147-80 147-12 148-7¢
151-7¢ 151-32
TSPCNT 157-1360 157-14 157-14 157-14¢@
TSPTAB 157-14 157-140
TSPTHV 84 201 157-25¢
TSPTNU B4-153¢ 157-14 157-14¢ 157-25 157-25
T$SAVL 84-153¢
T$SEGL 84-1534
T$SIZE 156-17 157-25¢
TSSUBN B4-1530 143-100 144-6  144-6  144-60 145-8  145-8  145-8¢  146-7
148-7  148-7  148-T¢ 149-9  149-9  149-9¢ 150-7  150-7  150-7¢
T$TAGL 84-1530
 TSTAGN B84-153¢ 86-12 86-12  86-120 87-11  87-11  87-11% 98-10  98-10
| 98-19  98-19¢ 98-23  98-23  98-23¢ 98-27  98-27  98-27¢ 98-32
98-42  98-42  98-42¢ 98-55  98-55  98-55¢ 98-60  98-60  98-600
98-79¢ 98-83 98-83  98-83¢ 98-87 98-87  98-87¢ 98-91 = 98-91
98-100 98-100¢ 98-104 98-104 98-104¢ 98-108 98-108 98-108¢ 98-113
98-122 98-122 98-1220 98-126 98-126 98-1260 98-131 98-131 98-131¢
126-110 126-32 126-32 126-320 126-42 126-42 126-42¢ 126-50 126-30
136-9 136-99¢ 137-44 137-44 137-440 139-10 139-10 139-10¢ 140-8
182-9  142-9  142-90 143-10 143-10 143-100 144-6  144-6  144-6¢
1846-70 147-8  147-8  147-86 148-7  148-7  148-7¢ 149-9  149-9
151-7 151-7¢ 152-3 152-3 152-3¢ 153-3 153-3 153-3¢ 154-11
157-13  157-13 157-13¢ 157-14 157-14 157-14 157-14 157-144 157-144
TSTEMP 85-10 85-10 85-10 85-10 85-10 85-10 85-100 85-10¢ 085-10¢
98-12  98-12¢ 98-17 98-17¢ 98-21  98-21¢ 98-25  98-25¢ 98-29
98-53 98-53¢ 98-S8 98-58¢ 98-73  98-73¢ 98-77  98-77¢ 98-81
98-93 98-93¢ 98-97 98-97¢ 98-102 98-102¢ 98-106 98-106¢ 98-111
98-124 98-1240 98-128 98-1284 98-133 98-133¢ 98-186 98-186# 105-66
126-13 126-130 126-35 126-350 126-44 126-4490 126-54 126-549 135-93
137-353 137-3530 138-42 138-42¢ 139-12 139-12¢ 140-14 140-140 140-16
182-12 142-120 142-14 142-140 143-26 143-260 144-19 144-19¢ 145-17
148-86 148-860 149-15 149-15¢ 150-18 150-18# 151-32 151-32¢ 151-128
154-27 154-27 154-27 154-27¢ 154-27¢ 154-272 154-3C 154-30 154-30
154-32 154-320 154-32¢ 154-320 154-35 154-35 154-35 154-350 154-35¢
155-32 155-32¢ 155-32¢ 155-320 155-55 155-55¢
T$TEST 84-1530 143-10 143-10 143-109 144-6  145-8  146-7  147-8  148-7
152-3& 153-3 153-3 153-3¢ 156-17
~$TSTM 84-153¢ 98-12 98-17 98-21  98-25  98-29  98-34  98-39  98-53
98-89 98-93 98-97  98-102 98-106 98-111 98-115 98-120 98-124
99-78 99-80 99-82 99-84 102-26 102-44 102-47 102-59 102-94
119-26 119-41 120-20 120-91 121-35 125-27 125-35 125-44 128-76
129-30 129-33 129-36 129-93 130-30 130-40 130-51 132-14 134-14
137-65 137-93 137-103 137-105 137-127 137-129 137-140 137-146 137-184
138-21 138-28 138-30 138-37 138-39 138-42 139-12 140-14 140-16
144-12 144-15 144-16 144-19 145-8  145-17 146-7 146-29 146-34
148-36 148-48 148-61 148-67 148-70 148-77 148-80 148-85 148-86
» 151-14 151-32 151-94 151-128 152-23 153-17
T$TSTS 84-153¢ 143-100 152-34  153-34
T1 85-10 143-10¢
T1.1  144-69
71.2 145-80
T1.3  146-74
T1.4 147-84
71.5 148-74

148-86

146-7
151-7

98-10#
98-32
98-75
98-910
98-113
98-165
126-50¢
140-8
145-8
149-9¢
154-11

85-106
98-29¢0
98-81¢

98-111¢

105-66

135-93¢
140-16#
145-170

151-128¢

154 -300
154-352

149-9

98-58

98-128
102-112
128-96
134-22
137-351
141-12
147-8
149-9

149-9¢

146-7¢
151-7

98-15
98-32¢
98-75
98-95

98-113¢6

98-165
135-10
140-8¢
145-8
150-7
154-11¢

86-23
98-34
98-85
98-115
105-66
135-107
141-10
146-34
152-23
154 -30¢
154-41

150-7

98-73

98-133
105-36
128-122
135-107
137-353
142-14
147-12
149-15

149-15

147-8
1S1-7¢

98-15
98-37
98-75¢
98-95
98-117

98-165¢

135-10
141-8
145-8¢0
150-7
155-12

86-236
98-344
98-85¢

98-115¢

105-664

135-107¢

141-10¢
146-340
152-23¢
154 -30¢
154-41+4

151-7

98-77

98-186
105-66
128-128
137-46
138-9
143-26
148-7
150-7

SEQG 0230
150-7¢ 150-18
147-8 147-8¢
152-3¢ 153-3&

98-15¢ 98-19
98-37 98-374
98-79 98-79
98-950 98-100
98-117 98-117¢
126-11 126-11
135-10¢ 136-9
141-8 141-8¢
146-7 146-7
150-7¢ 151-7
155-12 155-12¢
87-21 87-216
98-39 98 -394
98-89 98 -89¢
98-120 98-120¢
105-660 105-669
136-15 136-156
141-12 141-12¢
147-12 147-120
153-17 153-17¢
154-32 154-32
155-32 155-32
152-3 152-3
98-81 98-85
99-9 99-11
108-40 112-25
128-134 129-17
137-52 137-58
138-11 138-19
144-6 144-8
148-19 148-20
150-18 151 7
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T1.6
11.7
T1.8
T188L1
T188BLD
T18EX
T18EX1
T18EX2
T18MSZ
T18NXT
T18PAT
T18RNX
TINEXT
T1INOW
T1SKIP
T2
T2CMS1
T2CMS5
T20R
T2GND1
T2GND2
T2GND3
T2GNE
T2GNUM
T2GNX
T2PNT
T2PNTB
T2PNTD
T2PNTO
T2PNTUW
T2WARN
T2WR0

149-9¢
150-72
151-7¢
151-469
151 27

151-125¢

151-68
151-36

96-103¢

151-63¢6

96-104¢

151-79¢
143-18¢
143-21
143-23¢
85-10
97-55¢0
97-640
96-778¢
118-19
118-23¢
118-28
118-26
105-74
118-17
117-11
105-61
117-40
117-35
105-56
97-540
96-764&
96-75¢
85-10
97-26¢
96-33¢
100-29
100-30
100-31
94 -29¢
94 -34
94 -39
94-43¢
154-16
100-15¢
98-172
96-27¢
137-277
9 -17¢
96-81¢
88-80
96 -304

91-109¢
91-100¢
91-1010
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
118-34¢0
118-30
105-78
118-42
117-13
117-22¢
117-42¢
117-37¢
105-58
105-38
105-49»
105-48»
153-3&
105-66
105-66

94 -30
94 -344
94 -39
94 -45
154-16
143-16

99-266¢

98-166
138-27¢
101-21

99 -68»

101-22+

151-45¢
151-110

151-26+
145-12
105-76+

118-32
105-90
118-45¢
117-30¢

117-8¢4
105-57
105-55

105-67

94 -30
94-35
94 -390
95-336
154-166
152-9
100-16+

102-10
99-78

101-33s

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+

SEQ 0271
151-47 151-S4+ 151-57 151 -89
146-13 146-17 146-25 146-30 147-11 148-81 149-13 150-16 151-34
105-104 105-107 118-15¢ 118-21
105-110+
105-109«
138-27
94-31 94-31 94-31¢ 94 -32 94-32 94 -324 94 -33 94 33 94 -338 94 - 34
94-35¢ 94-36 94-36 94 -36¢0 94-37 94-37 94-370 94 -38 94 -38 94 -38¢
o4 -40 94-40¢ o4 -41 94-4} o4-410 94 -42 94 -42 94 -42¢ 94 -43% 94 -43
95-34 95-340 95-35 95-35 95-35¢ 95-78 154-132 154-14 154-14 154 142
154-17 154-17¢ 154-19 154-19 154-19¢ 155-13& 155-18 155-18 155-18%
135-13 137-148»
143-18 143-23s 143-24 151-9 152-10+ 152-19¢ 152-20 153-9«
99-82 99-84
102-64+
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Cross reference table (CREF v05.01)

UF .RPL
UF . SCH
UF . SCL
UF . WBN
UF . WPH
UF . WPS
URNING

91-102¢
91 1044
91 1054
91-106¢
91-1078
91-108¢
96 -294
96-28¢
107-21¢
107-24
107 -22
120-79
134-8¢
96-1000
84-1534
84-153¢
84-153¢
84-153¢
97-90¢
97-100¢
97-85¢
97-92&
97-1060
97-108¢
97-113¢
97-1146
97-116¢
97-118¢
97-1214¢
97-123¢
97-124¢
97-864
97-930
37-1274
97-129¢
97-1304
97-131¢
97-1336
97-138¢
97-87¢
97-940
97-96&
97-98¢
97-884
97-1460
97-154¢
97-155¢
97-1476
97-148¢
97-149¢6
97-152¢
97-153¢

101-17e
101-16+
107-35
107-348
107-36¢
121-24
146-16
134-12

111-118

101-31s
101-22

125-12¢
146-24
146-14«

98-101
98-72

101-38
102-11

146-22+

111-106

102-71s

M2

SEQ 0232
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ASSUME
8COMPL
BERROR
BGNAU

BGNAUT
BGNCLN
BGNDU

BGNHRD
BGNHUW

BGNINI
BGNMOD
BGNMSG

. BGNPRO
BGNPTA
BGNRPT
BGNSEG
BGNSET
BGNSFT
BGNSRYV
BGNSUB
~ BGNSMW
BGNTST
- BNCOMP
BNERRO
BREAK
BRESET
CXLOOP
CLOCK
CLOSE
CLRVEC
COMMEN
DELAY
DESCRI
DEVTYP
DISPAT
DISPLA
DOCLN
DOOU
DORPTY
END
ENDAU
ENDAUT
ENDCLN
ENDCOM
ENDOU
ENDHRD
ENDHU
ENDINI
ENDMOD
ENDMSG

ENDPRU
ENDPTA
ENORPY
ENDSEG

84 -400
1-150
1-194
1-230
1 310
1-390
1-470
1-550
1-660
1-77¢
1-85¢
1-980

98-83

98-173

-153¢
-153¢

-153¢

Voo
[y
wn
W
-

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 7
ENDSRV
ENDSUB

ENDSW
ENDTST
EQUALS
ERRDF
ERRHRD
ERROR
ERRSF
ERRSOF
ERRTBL
ESCAPE
ExIT
FEQUAL
GETBYY
GETPRI]
GE TWOR
GMANIA
GMANID
GMANIL
GPHARD
GPRMA
GPRMD
GPRML
HEADER
InLO0P

IOSETU
IOSTAR
ITEM

¥T11

LASTAD
MSBYTE
MSsCHEC
MSCNTO
M$COUN
MSDATA

MIDECR

“$DEF A
MIENDE

1-555¢
1-568¢0
1-5800
1-5969
1 6140
1 6240
1-6420
1-7140

129-3¢€

1-7180
1-722¢0
1-7260
1-7300
1-7340
1-7440
1-7710

98 1860

147-12¢

-153¢
-153¢
-153¢
-153¢
-153¢
-153¢

153¢
-153¢

13333333

129-93

-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-1530
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢
-153¢0
-153¢
-30
-34
153¢
1530
153¢
153¢
64-153¢
84-153¢
84-153¢
84-201

1333333333333 33333333333 3143

148 -860

157-25
155-55
126-13
144-19
87-21
151-128
88-8
102-26
130-40

119-41
99-9

9-8
135-93

105-66

137-93
154-27
105-66
155-32
84-201

94-31
95-35

156-17
84 -201
135-93
105-66
99-78
84-201
84-201
84-201
97-19¢
86-23
98 - 34
98-85
98-115
126-35
140-16
148-86
154-41
105-66
86-23¢0
98 -850
126 -35¢0
149 150

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

86-230
98-340
98-854
98-115¢
126-35¢
140-16¢
148 -86¢
154-410
105-66¢
87-21¢
98 -89¢4
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

154-276
99-804
84-201
84 -201
84-201

87-21¢
98 -390
98 -89

98-1200

126 -440
141-12¢
149-15¢
155-55¢
154-27¢
98-17¢
98-97¢

135-107¢0
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-.:4
150-18
157-14
154-30
98-21¢

98-102¢

138-42¢0
152-236

149-15

120-91
148-67

138-19

143-26

94-36
155-18

140-140
154 -30¢
99-820
84.201
84-201
84 -201

98 -120
98-53¢
98- 93¢

98-124¢

126-54¢
142-14¢
150-18¢
157-14¢
154 -304
98-25¢

98-106¢

139-120
15%3-17¢

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¢

140-160
154 410

151-32
125-35 125-44
151-94
138 37
94 38 94 39
141-100 142-12
154-320 154-35
99-840
84-201 84-201
84-201 84-201
84-201 84-201
9 -17¢ 98-21
93-58¢ 98-73
98-97¢ 98-102
98-1280 98-133
135-107¢ 136 15
144-190 145-17
151 320 151-128
154-320 154-35
98-340¢ 98-39¢
98-1150 98-1200
141 120 142 140
155 55@

128-76

94.40

142 126
154-358

84-201
84 -201

84-2010

98-212
98-73¢

98-102¢
98-133¢

136-15¢
145-17¢0

151-128¢

154 -35¢
98-53¢

98-1244

144 -19¢

SEQ 0234
128-96  128-122
94.41 94.42
143-26  143-260
155-32  155-32¢
84-201 64-201
84-201 84-201
84-201¢ 97-13
98-25 98-25¢
98-77  98-77¢
98-106 96-1060
98-186 98-186¢
138-42 138-420
146-34 146-340
152-23  152-23¢
155-32  155-32¢
98-58¢ 98-730

98-1288 98-1330

145-172

146 -348
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MSERRI

MSESCA
MS$ESCS
MSEXCP

MSEXIY
MSEXSE
MSEXTJ
M$GEN

MIGENS
MIGETS

MSGETY
HMIGNGEB

1-3490 84-153¢
120 91 120-91¢0
128 128 128-128¢
137-103 137-103¢
148 67 148-67¢

1-0060 684-1538

1-010¢ 84-1530

1-E010 84-1530
154-35 154-35

1-D14¢ 84-1538

1-D22¢ 84-153¢

1-018¢ 84-153¢

1-0380 84-153%
84-201 84-201
84-201 84-201
84-2010 84-201¢
84-2016 84-201¢
84-2010 84-201¢
86-23 86-23¢
98-10 98-106
98-25 98 -25¢
98-42 98-420
98-77 98-77¢
98-91 98-91¢
98-106 98-106¢
98-122 98-1220
98-186 98-186¢
126-44 126-440
138-42 138-42¢
142-9 142-90
146-7 146-7¢
149-15  149-15¢
152-23 152-23¢
156-17 156-17¢

1-C380 84-153¢

1-D350 84-153¢
98-29 98 -29¢
98-81 38-81¢
98-111 98-111¢
126-13  126-130
139-12 139-12¢
147-12 147-120
153-17 153-17¢

1 8770 84-153¢

1 Co2e 84-153¢
84-201 84-201
84-201 84-201
84-2010 84-201¢
84-2010 84-2010
84-2010 84-201¢
87-11 87-11¢
98-23 98-23¢
98-75 98-75¢
98 104 98-104¢
98-165 98-1650
137-44 117 444

99-9
121-35
128-134
138-9
148-77

105-66
154 -35¢0
135-93¢
135-93¢
135-93
84-201
84-201
84-201

84-201¢
84-201¢
84 -2010

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¢
84-201¢
84-201¢
9% -8
98-27
98-79
98 108
126 11
139 10

99-9¢
121-35¢
128-1340
138-90
148-770

105-66

137-353
137-353¢
135-93%¢
84 -201
84-201
84-201
84-2010
84-201¢
84-2010
87-11
98-12¢
98-278
98-53¢
98-79¢
98-93¢
98-108¢
98-1248
105-66¢
126 -50¢
139-10¢
142-144
146-340
150-7¢
153-3¢
1S57-140
105-66¢
86-23¢
98-340
98-85#
98-115¢
126-35¢
140-160
148-864
154-410
137-353¢
84 -201
84-201
84-201
84-2010
84-201¢
84-201¢
96 -84
98-27¢
98- 790
98-108¢

126-110
139-i100

102 -26
125-35
129-36
138-19
151-94

105-660

137-353¢

140- 140

137-353¢

147-8

150-18
153-17
157-24

87-21
98-39
98-89
98-120
126-44
141-12
149-15
155-55
140-14¢
84-201
84-201
84 -201
84 .201¢
84-201¢
84-2010
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¢
g7-11¢0
98-15¢
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¢
157-248

87-21¢
98 -394
98 -89¢

98-120¢

126 -449

141-12¢

149-)5¢

155-55¢

141-100

84-201

84 -201

84 -201

84-201¢
84-201¢
84-201¢
97-13¢

98-326

9 -830

98-113¢
126-320

140-80

102 -44

125-44

129-93
158 28

154 -27
140-140

+
323

L}
ottt f ol

w

£888888%22 222

e

SA%
¢I;-;u-
O W
»

144 -6
147-12
151-7
154-11

98-12
98-53
98-93
98-124
126-54
142-14
150-18

142-12¢
84-201
84-201

84 -201
84-201¢
84-201¢
84-201¢
97-19
98-3/
98-87
98-117

126-42
141-8

102 -440
125-440
129-93%0
138-28#

154 -270

141-100
143-260
141-10¢

84 -201

84 -201

84-201

84-2010
84-201¢
84 -2010
87-21¢
98-17¢
98 -32¢
98 -58¢
98-83¢
98-976
98-113¢
98-128¢
126-13¢
135-10¢
140-8¢

144 -60

147-12¢
151-7¢

154-11#

9 -129
98-53¢
98-93¢

98-124¢

126-540
142-14¢
150-18¢#

143-26¢0
84 -201
84-201
84-201
84-201¢0
84-2014
84-201¢
97-19¢
98-37¢
98-87¢
98-117¢

126-42¢
141 -80

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
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 94¢
128- 760
130-40¢
138-37¢

154-30
143-26
142-12¢0

84-201
84-201
84 -201
84-201¢
84-2010
85-10¢
9 -8¢
94-19¢
98 -340
98 -60¢
98 -85¢
98 -1004
98-1154
98-1310
126-320

135-:07¢

140 160
144 -190
148 7@

151 320
154-41¢0

98-17¢
98-58¢
98-97¢

98-128¢
135-107¢

144 -19¢
151-32¢

84 -201
84-201
84-201
84 2016
84-201¢0
85 100
98-10#
98-420
98-910
98 1220

126 500
142 99

102-11¢
128 96
130-51
144 -1%

154 - 300
143-260
143-260

84 -201
84 201
84 -201
84 -2010
84-2010
86-12
97-13
98-21
98-37
98-73
98 87
98-102
%117
98-133

126 35
136-9
141-8
145-8
148-86
151 128
155-12

98-21
S8-73
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
13510
154 11

!

SEQ Oz3S
102-112¢ 112-25 112 250
128 960 128-122 128-1220¢
130-S1¢ 134.2¢ 134-.220
144 15¢ 146-29 146-¢9¢
154-32 154-32 154-320

84-201 84-201 84-201
84-201 84-201 64-201
84-20. 84-2010 84-201¢
84-2010¢ 84-201¢ 084-2010
84-2010 84-2010 84-201¢
86 12 86-120 B6-120
97-13¢ 97-19 97-19¢
98-210¢ 96-23 98-23%
98 -37¢ 96-39 98-39¢
98-730 98-75 98 -75¢
96-87¢ 98-89 98 -89¢
98-102¢ 96-104 98-1040
98-1170 96-120 98-12Ce
98-1338 98-165 98-165¢
126-350 126-42 126-420
136-9¢ 137-44 137-440
141-80¢ 181-12 141-126
145-80 145-17 145-17¢
148-86¢ 149-9 149-9¢
151-1280 152-3 152- 34
155-12¢ 155-5% 155-55¢
98-210 98-25 98 -25¢
98-730 98-77 9e-77¢
98-102¢ 98-106 98-106¢
98-1330 98-186 98-186¢
136-150 138-42 138-420
145 170 146-34 146-340
151-128¢ 152-23 152-23¢8
84 201 84-201 84-201
84-201 84-201 84-201
84-201 84-201¢ B84-2014
84-2010 B84-2010 B84-2018
84-2018 84-2010 84-2019
86-12 86-120 87-11
98-15¢ 98-19 98-19¢
98-55¢ 98-60 Q8 -604
98-950 98-100 $8-1009
98-1260 98-131 98-131¢!
135-100¢ 136-9 136-9¢
154-11¢ 155-12 155-122

l
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MSGNIN

156-17

. Da9e

84 201
84-201
84 201

84 2016
84-201¢
84-2012

85-10¢0
98-12
98-53
98-93
98-124
99-9¢
99-78¢
99-82
99-84
102-26¢6
102-59¢

102-112¢

105-66
112-25¢
120-20
120-916
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
137-93¢

137-1056
137-1300

137-146
137-353
138-110
138-28
138-370
140-16
143-26
144-8¢0
144 -15¢
146-29
148-7
148-20
148-67
148-77
148 -850
151-14

156-17¢

84-:53¢

84-201
84-201
84-201

64 -2010
84-2010
84-201¢

85-100
98-120
98-53¢
98-930

98-1240

99-9¢
99-760
99-82
99-84
102-26¢
102-94

102-112¢

105-66

112-250
120-20¢
120-91¢
125-35

125-440
128-760
128-122

126-128¢

129-17¢
129-33
129-93
130-40¢
132-14
134-22
137-46
137-58¢
137-93¢
137-127
137-140

137-1460

137-353
138-19
138-28
138-370
140-16¢
143-26
144 -80
144 -150
146-29
148-76
148-20
148-67
148-77
148-85¢
151-14

1
O N
N <o

[}
(=]
%
:

102-94

102-112¢

105-66
112-25¢0
120-20¢
12*-35
125-35
125-440
128-76¢
128-122

128-128¢

129-30
129-33¢
129-93
130-40¢
132-14
134-22
137-46
137-58¢
137-95
137-127
137-140

157-1460
157-353¢

138-19
138-28¢
138-37¢
141-10
143-264
144 -80
144-15¢
146-29
148-19
148-20¢0
148-67
148-77
148 36
151 14

84-201
84-201

102-112¢

105-66¢
112-258

128-122

128-128¢

129-30
129-33¢
129-93¢
130-40¢
132-14
134-22
137-460
137-60
137-95¢

137-127¢

137-140
137-164

137-353¢

138-19
138-28¢0
138-37¢
141-10
143-260
144 -8¢
144 -16
146-29¢
148-19
148-20¢
148-67
148-77¢
148-864
151-14

84-201
84-201
84-201
84-201
84-201¢
84-2010
84-2010
87-11
98-21
98-73
-102
-133
-118
-80
99-
99-844
102-44
102-94
102-112¢0
105-66¢
112-25¢
120-200
121-35
125-35¢
126-130
128-760
128-122
128-125¢
129-30
129-3%
129-93%¢
1%0-400
132-14
134-22¢
137-469
137-60#
157-103
137-127¢
137-140
157-164
138-9
138-19
138-28¢
138-39
141-100
144-6
144-12
144-160
146 -29¢
148-19
148-36
148-676
148-77¢
149-9
151-14

8888

137-103

137-127¢

137-140

137-184¢

138-9
158-19¢
138-20¢
138-39¢
141-10¢
144 -64
144-12
144-19
146 -29¢
148-19
148-360
148-67¢
148-77¢
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
151-140

84-201
84-201
84 -201
84 -201¢
84-2010
84-201¢
84-201¢
97-13
98-23¢
98-77¢
98-106#
98-186¢
99-78
99-80
9-82¢
102-26
102-440
102-94¢
105-37
108-40
119-41
120-91
121 -35¢
125-359
126-44
128-96

128-122¢

128-134
129-30
129-36
129-93¢
130-51
132-14¢
134-22¢0
137-52
137-65¢
137-103

137-1280
137-140¢
137-184¢

138-9

138-19¢
138-30
138-42¢
141-12¢
144 -8

144-12¢
145-8

146-298
148-19
148-48
148-67¢
148-770
149-150
151-140

84 -201
84 -201
84-201
84 -2010
84 -201¢0
84-2010
85-10
97-13¢
98-29
98-81
98-111
99-9
99-78
99-80¢
99-82¢
102-26
102-44¢
102-940
105-37¢
108-40¢
119-410
120-91
121-35¢
125-44
126-449
128-96

128-122¢

128-134
129-30¢
129-36#
130-30
130-51
132-14¢
134 .22
137-52
137-65¢

137-103¢

137-129

137-140¢

137-185
138-9¢
138-19¢
138-30¢
139-12
142-12
144-8
144-15
145-8¢0
146-34
148-19¢
148-48¢
148 .67
148-80
150-7
151-14¢

84-201
84-201
84 -201
84-201¢
84-201¢
84 -201¢0
85-10
97-130
98 -29¢
98-81¢
98-111¢
99.9
99-78
99-80¢
99-82¢
102-26
102-440
102-944
105-66
108-40¢
120-20
120-91
121-35¢
125-44
126 -54
128-96
128-122¢
128-1349
129-30¢
129-36#
130-30¢
130-51¢
132-148
135-93
137-52¢
137-67
137-103#
137-129
137-140¢
137-185¢
138-9¢
138-19¢
138-37
139-12¢
142-12
144-8
144-15
14S 17
146-340
148-19¢
148-48¢
148-70
148-80
150 7e
151-14¢%

137-676

157-103#
137-129¢
137-140¢

137-351
138-9¢
138-21
138-37
140-14
142-120
144-8
144-15
145-178
147-8
148-19¢
148-61
148-70
148 -804
150 18
151 140

132-146
135-93#
137-54
137-93

137-1036
137-129¢
137-140¢

137-351
138-9¢
138-21¢&
138-37
140-14
142-12¢
144-8
144-15
186-7
147-8¢
148-19¢
148-61
148-70¢
148 -80¢
150-18¢
151 140

SEQ 027

120-20

120-91¢
125-27¢
125-44¢
128-76

128-968
128-128

228-1340

129-30¢
129-36¢
130-40
130-51¢
134-14
135-93¢
137-540
137-S3

137-103¢
137-129¢
137-140¢
137-351@

138-9¢
138-28
138-37
140-14¢
142-14
144-8¢
144-15¢
146-70
147-12
148-19¢
148-6.¢8
148-700
148-85
151-7
151-32

84 -201
84 -201
84-201
84-2C10
84-2010
84-201¢
85-102
97-19¢
98 -390
95-39¢
98-1200
99-94
99-788
99-82
99-84
102-26¢
102-59
102-112
105-66
112-25
120-20
120-9.¢
125-35
125-44¢
128-76
123-96¢
128-128
128-134¢
129-30¢
129-93
130-40
130-51¢
134-140
135-107
137-58
137-939
137-105
137-130
137 146
137-351¢
138-11
138-28
138-374
140-140
142-142
144 -80
144 -158
146-29
147-126
148-199
148-61¢
148-77
148-85
151-78
151-32¢
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151-94 151-94 151-94 151-94 151-940 151-94¢ 151-940 151-S40 151-944 151-128 151-1280 152-23 152-230 153-17
1S3-17¢ 154-11 154-110 154-27 154-27 154-27 154-27 158-.27¢ 154-3%0 154-30 154-30 154-30 154-300 154-32
154 82 154-32 154-32 154-32 154-32¢ 154-35 154-35 154 -35 154-3S 154-35 154-35¢ 154-4) 154-410 155-12
15?-150 155-32 155-32 155-32 155-32¢ 155-55 155-55¢ 156-17 156-17 156-17 156-170 157-14 157-14 157-140
157 -146
M$SGNL S 1 C130 84-1530 105-66 105-66¢
MS$GNSU 1-8980 84-153¢ 144-6 144 -60 145-8 145-8¢ 146-7 146-7¢ 147-8 147-86 148-7 148-78 149-9 149-9¢
150-7 150-7¢ 151-7 151-7¢0
MSGNTA 1-8900 84-153¢ 86-23 86-23¢ 87-21 87-21¢ 98-12 98-12¢ 98-17 98-17¢ 98-21 98-21¢ 98-25 98-25¢
98-29 98-290 98-34 98-340 98-39 98-39¢ 98-53 98-53¢ 98-58 98-580 98-73 98-738 98-77 98-77¢
98-81 98-810 98-85 98-85¢ 98-89 98-89¢ 98-93 98-93¢ 98-97 98-97¢ 98-102 98-102¢ 96-106 98-1060
98-111 98-1118 98-115 98-115¢ 98-120 98-120¢ 98-124 98-1244 98-128 98-1286 96-133 98-133¢ 96-186 98-186¢
126-13 126-1306 126-35 126-350 126-44 126-440 126-54 126-S540 135-107 135-107¢ 138-42 138-420 139-12 139-12¢
140-16 140-16¢ 141-12 141-12¢ 142-14 142-14¢ 144-19 144-190 145-17 145-170 146-34 146-340 147-12 147-120
148-86 148-866 149-15 149-15¢ 150-18 150-18¢ 151-32 151-320 151-128 151-128#6 152-23 152-23¢ 153-17 153-17¢
154-41 154-41¢ 155-55 155-55¢ 157-14 1S7-140 157-24 157-244
MSGNTE 1-8940 84-1530 143-10 143-10¢ 152-3 152-3¢ 153-3 153-3¢
MSHAPT 1-A390 84-153¢ 84-201 84-201¢
MSHNAP 1-824¢ 84-1530¢ 84-201 84-201¢
M$ INCR 1-D266 84-153¢ 86-12 86-12 86-12¢ 86-12¢ 87-11 87-11 87-11¢ 87-11¢ 958-10 98-10 98-106 98-100
98-12¢ 98-15 98-15 98-15¢ 98-150¢ 98-17¢ 98-19 98-19 98-19¢ 98-19¢ 98-21¢ 98-23 98-23 98-232
98-232 98-25¢ 98-27 98-27 98-27¢ 98-270¢ 98-29¢ 98-%2 98-32 98.-32¢ 98-320 98-340¢ 98-37 98-37
98-370 98-37¢ 98-39¢ 98-42 98-42 98-42¢ 98-428 98-530 98-55 98-55 98-550 98-55¢ 98-538 9€-60
98-60 98-60¢ 98-608 98-73¢ 98-75 98-75 98-7S¢ 98-75¢ 98-77¢ 98-79 98-79 98-79¢ 98-79¢ 98-8.¢
98-83 98-83 93-838 98-83¢ 98-85¢ 98-87 98-87 98-878¢ 98-87¢ 968-899 98-91 98-91 98-910 98-910
98-93¢ 98-95 98-95 98-950 98-95¢ 98-97¢ 96-100 98-100 98-100¢ 98-10V0 98-1020 98-104 98-104 SR -10449
98-1040¢ 98-1060 98-108 98-108 98-108¢ 98-108¢ 98-1110 98-113 98-113 98-1134 98-113¢ 98-115¢ 98-117 98-117
98-1170¢ 98-117¢ 98-1208 98-122 98-122 98-122¢ 968-1228¢ 98-124¢ 98-126 98-126 98-1268 98-1264 98-1280 98-131
98-131 98-1318 98-1310¢ 98-133¢ 98-165 98-165 98-165¢ 98-1650 98-186¢ 99-90 99-11¢ 99-780 99-8309 99-82¢
99-840 102-26¢ 102-440 102-478 102-59- 102-94¢ 102-112¢ 105-368¢ 105-66 105-660 105-66¢ 108-400 112-250 119-260
119-416 120-20¢ 120-91& 121-35¢ 125-27s 125-35¢ 125-440 126-11 126-11 126-110 126-11¢ 126-32 126-32 126 32¢
126-32¢ 126-42 126-42 126-428 126-4280 126-50 126-50 126-500 126-500 128-768 128-966 128-122¢ 128-1280 128-1342
129-176¢ 129-30¢ 129-33¢ 129-366 129-93¢ 130-30¢ 130-40¢ 130-514¢ 132-140 134-140 134-22¢ 135-10 135-10 135-10#4
135-100 135-107¢ 136-9 136-9 136-9¢ 136-9¢ 137-44 137-44 137-449 137-440 137-460 137-5290 137-58¢ 137-659
137-930 137-103¢ 137-105¢ 137-127¢ 137-129¢ 137-140¢ 137-1466 137-1848 137-3510 137-353¢ 138-9¢ 138-114 138-19¢ 138-21¢
133-280 138-30# 138-37¢ 138-39¢ 138-42¢ 139-10 139-10 139-106 139-108# 139-12¢ 140-8 2%0-8 140-80 140-8&
140-140 140-160 141-8 141-8 141-84 141-8¢ 141-12¢ 142-9 142-9 142-90 142-90 142-140 143-10 143-10
143-10 143-100 143-100 143-100 143-260 144-6 144-6 144-6 144-68 144-60 144-60 144-80 144-120 144-150
144-168 144-19¢ 145-8 145-8 145-8 145-84 145-8¢ 145-8¢ 145-17¢ 146-7 146-7 146-7 146-70 146-7¢
146-74 1846-29¢ 146-340 147-8 147-8 147 -8 147-8¢ 147-8¢ 147-8¢ 147-120 148-7 148-7 148-7 148 -70
148-72 148-7¢ 148-190 148-200 148-360 148-48¢ 148-610 148-670 148-708 148-77¢ 148-800 148-856 148-868 149-9
149-9 149-9 149-9¢ 149-90 149-9¢ 149-15¢ 150-7 150-7 150-7 150-7¢ 150-7¢0 150-7¢ 150-188 151-7
151-7 151-7 151-7¢ 151-7¢ 1S51-7#4 151-1490 151-32¢ 1%51-948 151-1280 152-3 152-3 152-3 152-3& 152-3¢&
152-3¢ 152-23¢ 153-3 1535-3 153-3 153-3¢ 153-3¢ 153-38 153-17¢ 154-11 154-11 154-119 154-118 155-12
155-12 155-120 155-12¢ 157-13 157-13¢ 157-14 157-14 157-14 157-140
- M$IOSE 1-A000 84-153¢
M$LORO 1-C420 84-1530 129-33 129-338 137-46 137-466 137-52 137-52¢ 137-58 137-580 117-65 137-65¢ 137-93 137-934
137-127 137-127¢ 137-129 137-129¢ 137-184 137-1840 137-351 137-351¢ 144-12 144-12& 148-20 148-200 148-48 148 -a48¢
148-61 148-6i0 14A-70 148-700 148-80 148-800 148-85 148-85#
MIMASK 1-a710 84-153¢6
MMCHI 1-40 84-153 84-1530 84-1530
MIMCLO 1-3240 84-153 84-1536 84-153¢
MEMSK] 1-877¢ 84-153¢
M$FOP 1-8816 84-153¢ 86-23 86-230 87-21 87-21¢ 98-12 98-120 98-17 98-17¢ 98-21 98-21¢ 98-25 98-258
98-29 98-29¢ 98-34 98-340 98-39 98-390 98-53 98-53¢ 98-58 98-584 98 73 98-7386 98-77 98-772
98-81 98-810 98-85 98-85¢ 98-89 98-894 98-93 98-938 98-97 98-978 98-102 98-1020 98-106 98-1062
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MSPRIN
M$PUSH

MsPUT

- M$PUTI

. M$RADI
- M$RBRO

MERNRO
M$SETS

- M$STAR
M$SVC

M$TLAB

98-111
126-13
139 12
147-12
153-17

1-836¢0
1-831¢

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-N778

1-C52¢
1-C62¢
1-D32¢

98-27
98-79
98-108
126-11
139-10
146-7
153-3

1-A33e

1-C33¢0

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¢

98-111¢ 98-115

126-13¢
139-12¢
147-12¢0
153-17¢0
84-153¢
fA-1530
8-270
93-79¢8
78-1080
126-11¢
139-10¢
186-70
153-3¢
84-1530
99-84
132-14
148-19
84-153¢
99-82
120-20
132-14
137-1400
148-19¢
84-153¢
84-153¢
84-153¢
84-153¢

137-105¢0
137-353¢
138-420
143-26¢
145-17

148-19¢
148-80¢
151-7¢

84-153¢
98 -89¢
99-78¢6

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¢0

135-107¢

137-127
138-9
139-12
144-6
145-17¢
148-20
148-85
151-14
98-120
98-9%¢
99-804

98-115¢ 98-120

126-35¢0
140-160
148-86¢
154-410
99-780
86-12¢
98-324
93-834

98-113¢

126-32¢
140-8¢
147-84¢
154-11¢
99-78
99-84¢
132-14
148-19
99-78
99-824
120-200
132-14
144-8
148-19¢
105-66@

108-409
86-12¢
98-320
98-83¢

98-113¢

126-32¢
140-8¢
147-80
154-11¢

98-12¢
98-53¢
98-93¢

98-1240

99-82
105-66
125-27¢
129-36
137-46

137-127¢

138-11
139-12¢
144-60
146-7
148-200
148-85¢
151-144
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
132-144
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
137-460
137-129
138-11¢
140-14

144 -8

146-7¢
148-36
148-86

151-32

98-21¢

98-102¢

99-840

98-120¢ 98-124

126-444¢
141-12¢
149-15¢
155-55¢
99-804
87-11¢
98-370
98-874

98-117¢

126-420
141-8¢
148-7¢
155-12¢
99-78¢
120-20
137-140
146-19¢
99-78¢
99-82¢
12G-200
132-14¢
144-8
151-14
154-27¢

137-93¢
87-11¢
98-374
98-87¢

98-117¢

126-42¢
141 -3¢
148-76
155-124

98-17¢
98-584
98-97¢

98-1280

99-84
108-40
125-44
130-30
137-52

137-129¢

138-19
140-14¢
144 -8¢
146-29
148-364
148-864
151-320
98-25¢

98-1060

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¢6

99-84
129-30
132-14¢
144-8¢
151-14
154-30

137-127
98-10
98-42
98-91
98-12¢

126-50

142-9

149-9

137-140
138-21
140-16
144-12
146-34
148-48
149-9
151-94
98-29¢0

98-111¢

102-440

98-124¢
126-544
142-14#
150-18¢

99-82¢0
98-10¢
98-420
98-910
98-1224
126-50¢0
142-96
149-9¢

99-80
120-20
137-140
151-14

99-784

99-84
129-30
132-14¢
144 -8¢
151-14
154 -30¢

137-127¢

98-104
98 -428
98-9160

98-122¢

126-304
142-98
149-9¢

98-21¢
98-73#

98-1024
98-133¢

102-26
112-25
128-96
130-40
137-58

137-140¢

138-21¢
140-16¢4
144-12¢
146- 340
148-48¢
149-9¢
151-128
98-340

98-115¢

102-47¢

98-128
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 -84
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

102-592

68-1286
135-107¢
144-19¢
151-32¢

99-844
98-15¢
98-53¢0
98-95¢

98-1264#

135-10¢
143-10¢
150-7¢

99-80¢
129-30

137-1404

151-14
99-80
99-844

129-30

137-140

144 -80

151-140

154-320

137-129¢

98 -15¢
98-55#
98-95¢0

98-126¢

135-108
143-10¢
150-7¢

98-25¢
98-77¢0

98-1064
98-186¢

102-47
119-26¢
128-128
132-14
137-65

137-1460

138-30
141-12
144-16
147-8¢
148-619
149-15¢
152-23
98-53¢0

98-1240

102-940

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

99-84¢0

129-304
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

102-476
119-41

126-134
132-140
137-65¢
137-184
138-3%¢
141-12¢
144 -164¢
147-12
148-67

150-7

152-23¢
98-582

98-1284

98-133¢
136-150
145-170
151-128¢

98-19¢
98-600

98-100#
98-1310

136-9¢
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 -60
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
98-738

98-1330

102-112¢ 105 36

SEQ 0238
98-186 98 186¢
138-42 138-42¢
146-34  146-340
152-23 152-23¢8
98-23 98-2390
98-75 98-750
98-104 98-104¢
98-165 98-165¢
137-44 137-44¢
145-8 145-8¢
152-3 152-30
99-82 99-82¢
129-30 129-30¢
144-8 144-8
99-806¢ 99-80¢
120-20 120-2C
129-30¢ 129-304
137-140¢ 137-140¢
148-19 148-19
155-32 155-32¢
137-184 137-184¢
98-23 98-23¢
98-75 98-750
98-104 98-1044
98-165 98-165¢
137-44 137-440
145-8 145-8¢
152-3 152-3¢6
98-34 98-346
98-85 98 -850
98-115 98-115¢
99-11¢ 99-78
102-590 102-94
120-20 120-20¢
129-17¢ 129-30
134-140 134-22
137-93¢ 137-103
137-351 137-351¢
138-39 138-39¢
142-14 142-142
144-190 145-8
148-7 148-72
148-700 148-77
150-18 150-18¢
153-17¢
98-77¢ 98-81¢é
98 186¢ 99-9¢
105-66& 108-400
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MSTSTL

M$WORD

MS$XFER
MANUAL
MEMORY
OPEN
PNT
PNT. ..

PNTB

PNTF
PNTS
PNT X
POINTE
POP

112-25@
129-17¢
137-580
138-19%¢
144 82

148 200
151-7¢0

1-C210

98-39
98-89
98-120
99-11¢6
102-44¢
105-660
120-91¢0
128-768
129-17¢
130-40¢
137-46

137-105¢0
137-353¢

138-30

140-164
144-154
146-29¢
148-360
148-80¢
151-7¢

1-Co4¢

102-26

102-112#0

121-35

128-76¢6
128-134
130-400

137-103¢0

138-37
146-29
151-94

1-3820
1-:6290
1-:668

1-:;71¢
84-1460
84-107¢
98-72
98-141

133-29

84-1340
98-72
98-141
84-130¢
84-142¢
84-138¢0
1 ;760
84-31¢

119-260
129-306
137-654
138-21¢
144-120
148-36¢6
151-14¢

84-153¢

98 -39¢
98-890

98-1200¢

99-78
102-47
108-40
121-35
128-96
129-30
130-400
137-46¢
137-127
138-9
138-30¢
141-12
144-15¢
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¢

84-1534
84-1534
684-153¢

84-153¢6
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¢0
144-15¢
148-48¢0
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¢

1%8-9¢
138-37
141-12¢6
144-16
146-34¢
148-48¢
148-85¢
151-14¢
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
129-360

137-103¢

138-30¢
144-160
148-61¢
151-944
Y8-120
98-53¢
98-93¢0

98-1240

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
144-160
147-8
148-61
148-86
151-32

84-201¢

102-44
105-660
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

120-91¢
129-93¢

137-105¢

138-37¢
144-190
148-67¢

151-1284

98-17
98-58
98-97
98-128
99-804¢
102-59¢
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
128-96¢
129-36
130-351¢
138-9
140-14¢
148-67
154-30

121-35¢2
130-30¢

137-127¢

138-390
145-84
148-70¢
152-23¢
98-170
96-58¢
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
141-104
148-67
154-32

98-33
98-96
99-236

98-33

98-96
111-81
137-132

109-39

125-35¢
130-51¢

137-140¢

139-120
146-79
146-80¢0

98-21¢
98-73¢

98-102¢
98-133¢

99-84
102-946
119-26¢6
125-35¢
128-128
129-36¢
134-14
137-65¢
137-146
138-19¢
138-42
144-6
145-84
148-7
148-67¢
149-15
151-94¢

85-10

98-38
98-101
105-38

98 -38
98-101

111-15

125-440
132-14¢0
137-146¢
140-14¢
146-29¢
148-85¢

98-25
98-77
98-106
98-186
99-840
102-112
119-41
125-35¢6

128-128¢

129-93
134-14¢
137-93

137-1460

138-19¢
138-420
144-6¢
145-17
148-7¢
148-70
149-15¢
151-128
85-10¢
102-94
112-250
125-44

128-122¢

129-93
134-220
138-19
142-12¢
148-77
154-35

98-43
98-105
105-47

38 A3
98-105

111-35

128-760
134-140
137-184¢
140-164
146-340
148-860

98-25¢
98-770

98-1064
98-186¢

102-26

102-112¢

119-410
125-44

128-128¢

129-93¢
134-22
137-934
137-184
138 21
139-12
144-8
145-17¢
148-19
148-708
150-7

151-128¢0

99-9
102-94
120-91
125-44
128-128
129-93
135-93
138-190
143-26¢6
148-77
154-358

98-48
98-109
105-113

98-48
98 109

111 41

128-950
134-220
137-331¢
141-120
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
102-94¢
120-91
125-440
128-128
129-93¢
135-93¢8
138-28
144-15
148-77
155-32

98-51
98-118
109-26

98-51
98-118

111-96

128-122¢
135-107¢0
137-353¢6
142-146
147-120
149-150

98.-29¢
94-81¢

98-111e

99-9¢
102-2690
105-36
120-204
125-440

128-1340

130-30
134-224

137-103¢

137-351
138-28
140-14
144-12
146-70
148-20
148-77¢0
150-18
152-23¢
99-9
102-112
120-91
128-76
128-128
130-40
137-103
138-28
144-15
148-770
155-32¢

98 57
98-123
111-68

98-57
98-123

111-108

SEQ 0239

128-1280 128-1340 |

137-46¢
138-9¢
143-26¢
148-70
150-7¢

98- 34
968-85
98-115
99-94
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¢
148-774
150-18¢
153-17
99-50
102-112
120-916
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¢
138-11¢0
144-60

148-19¢
150-184

98-340
98-85¢6
98-115¢
99-11
102-44¢0
105-66
120-91¢
128-760
129-17
130-40
135-107¢
137-105
137-353
138-28¢
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
138-280
144-15¢
151-94
157-14¢0

98-65
93-132
133-25

98-65
98-13¢2

112-26
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Cross reference tsble (CREF v05.01)

PRINT

PRINTB
PRINTF
PRINTS
PRINTX
PUSH

READBV
READEF
RFLAGS
SETPRI
SETVEC
SLASH
STARS
SvC
TABLE
XFER
XF ERF

FERT

112-32
120-49
131-16
84 -960
114 -67
1-<390
1-<79¢
1 =190
1-=59¢
84-18¢0
114-17
125-12
151-82
1-=99¢
1->03%0
1->08¢0
1->13¢6
1->180
1->24¢0
1->38¢4¢
1->52¢0
84-710
1-312¢
1-3160
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¢
-153¢
-153¢
-153¢
-153¢
-1524
-29
-1530
-13536
-153¢

8

133333333333

114-62
121-36

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 140-14¢

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

148-61
137-140

141-104

H3

117-12
125-39
150-13
105-54
133-36

111-9
117-30
132-13

148-70
144-8

142-12¢

117-36
125-51
150-15
105-59
135-15

111-24
118-23
133-16

148-19

143-264

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
111-7C

111-117
121-17
150-8

SEQ 0240
119-43  119-45
129-62 130-27
151-124 152-18
111-83 114-59
112-14 113-14
122-17 124-17
151-8 151-56




