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1.0 GENERAL INFOf4ATION

1.1 PROGRAM ABSTRACT

This is the only diagnostic program provided for testing the UDA-50
Unibus Disk Controller and the disk drives connected to it. There are
four tests within this disgnostic:

Test ¢ 1 Unibus Addressing Test. Runs the UDA SO ROM resident
diagnostics, then further tests the Unibus address
interface.

Test ¢ 2 - Disk Resident Diagnostic Test. Executes the diagnostics in
each disk drive.

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

Test 0 4 - Disk Exerciser. Exercises the disk drives in a manner
similar to normal operating systems. This test should be
used to gain confidence in the reliability of the disk

drive.
This progrem is desi to hendle all future disk drives that are
attached to the UDA- without modifying or rere.s2asing. This is

possible because the disk drives are programmed to tell this diagnostic
about all their charactaristics that make them different from other
drives, such as number of cylinders, sectors per cylinder, etc.

Two other PDP-11 diagnostic programs are provided for the UDA-SO disk
subsystem:

CZUDEDO - UDA-50 Disk Drive Formatter.
CXUDFBO - UDA-S0 Disk Drive Formatter Data File

DEC/X11 - Unibus Exerciser can be run on the UDA-S50 using the UDA-S50
module DUBCO.

This diagnostic has been written for use with the Diagnostic Runtime
Services Software (Supervisor). These services provide the interface
to the operator and to the software environment. For a complete
description of he Runtime Services, refer to the XXDP: User's Manual.
There is a brief description of the Runtime Services in section 2 of
this document.

This diagnostic will test UDA S50's with modules M7485 and M7486.
Whenever a fault is detected in a UDA-50 and the fault can be
isolated to one of the two modules in the UDA-50., Replace that module.
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1.2 SYSTEM REQUIREMENTS

This program was designed using the PDOP 11 Diagnostic Runtime Services
revision C. Run time environments are determined by the Runtime

Ser ;ices and may change as new versions of the Services are developed.
This program requires the following:

POP-11 Unibus processor

28K words of memory (minimum)

Console terminal

XXOP+ loed ncgit containing this program and the ZUDDEO.PAK
date file

One or more UDASO subsystems. The subsystem controller must be
type UDASO-A with microcode level 3 or greater.

Line clock - either Type L or P

The line clock is used for all timed loops in the program. The
diagnostic will run on o system with no clock but will hang whenever
on event for which the program is waiting does not happen (i.e., a
time out error message will not result).

This diagnostic program requires that the date file ZUDDEO.PAK be on
the XXDP+ system device. This data file is ordered under the name
CZUDDEQ. The XXDP+ system device must remain on-line during the
execution of this diagnostic.
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2.0 OPERATING INSTRUCTIONS

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

2.1 COMMANOS

There are eleven legal commands for the Diagnostic Runtime Services
(Supervisor). This section lists the commands and gives a very brief
description of them. The XXDP+ User’'s Manual has more details.

COMMAND EFFECT

START Start the diagnostic from an initial state

RESTART Start the diagnostic without initializin

CONTINUE Continue at test that was interrupted (after tC)

PROCEED Continue from an error halt

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

0D Activate a unit for testing (all units are
considered to be active at start time

DROP Deactivate a unit

PRINT Print statistical information (see section 4.0)

DISPLAY Type a list of all device information

FLAGS T{po the state of all flags (see section 2.3)

ZFLAGS Clear all flags (see section 2.3)

A command can be recognized by the first three characters. 5o you
may, for example, type "STA" instead of “START”,
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2.2  SWITCHES

There asre several switches which are used to modify supervisor
operation. These switches are appended to the 10901 commands, All of
the le?al switches are tabulated below with a brief description of

n

each, the descriptions below, a decimal number is designated by
“DDODD " .

SWITCH EFFECT

/TESTS:LISTY 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 couse tests 1,5,7,8,9,10 to
be run, All other tests will not be run.

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

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

/EOP :DDDOD Report end of pass mess after every
0DDDD passes only. ( D = 1 to 64000)

/JUNITS:LIST TEST/ADD/DROP on{y those units specified

in the list. List example - /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 command will be: 1) tests 1 through S will be
executed. 2) all units will tested 1000 times and 3) the end of pass
messages will be printed after each 100 passes only. A switch cen be
rec ized by the first three characters. You may, for example, type
“/TES:1-5" instead of "/TESTS:1-5¢,

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

TESTS PASS FLAGS EOP UNITS
START X X X X X
RESTART X X X X X
CONT INUE X X X
PROCEED X
DROP X
ADD X
PRINT
OISPLAY X
FLAGS
ZFLAGS

EXIT

SFQ 0006
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2.3 FLAGS

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

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

FLAG EFFECT

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

LOE Loop on error

IERs Inhibit all error reports

IBEs Inhibit all error reports except

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

IXE« Inhibit extended error reports (those
called by PRINTX macro's)

PRI Direct messages to line printer

PNT Print test number as test executes

BOE "BELL” on error

UAM Unattended mode (no manual intervention)

ISR Inhibit statistical reports

I0V Inhibit program dropping of units

LoT Loop on test

sError messages are described in section 3.1

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

/FLAGS:LOE: IER:BOE

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). If you
have never run the SETUP utility on this program file, the default
values listed below ( just before the question mark) will be used.
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UNIBUS ADDRESS OF UDA (0) 172150 ?

Answer with the address of the UDAIP register of one UDA as
addressed by the processor with memory management turned off
(i.;..)m even 16-bit address in the range of 160000 to
177774),

VECTOR (0) 154 ?

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

BR LEVEL (D) 5 ?

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

UNIBUS BURST RATE (D) 63 ?

The UDA allows the ability to control the maximum number of
words trans’erred across the UNIBUS each time the UDA becomes
master. The default snswer of 63 will allow for the fastest
execution of this diagnostic program. You may answer with the
value your operating system uses or use zero which will tell
the UDA to supply a value that should work on any system. A
decimal number in the range of 0 to 63 may be specified and
all values should work on any system. A larger value will
allow for a faster running program. The value will be passed
directly to the UDA during initialization.

ORIVE NUMBER (D) 0 ?

Answer with the drive number of the drive you wish to test.
This is the number which appears on the “unit plug” on the
front of the disk drive. On a multi-unit drive, each sub-unit
number on the drive must be tested as a separate unit to
completely test the drive. A maximum of eight logical drives
may be tested on one UDA at a time (UDA configuration limit).

EXERCISE ON CUSTOMER DATA AREA IN TEST 4 (L) N ?

Answer "N” to have test 4 (drive exerciser) run on the
diagnostic area of the disk. Answer "Y” to run on the
customer data area. A "Y" sngwer will destroy any customer
data that may be on the disk. A warning messsge will be
printed before testing begins if this question is

answered "Y",

CUSTOMER DATA WILL BE DESTROYED ON:
UNIT JwDA AT DRIVE

xx } 3. 8.9.9.9.3 D 2.3,
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Unless the diagnostic is being run in unattended mode (i.e.,
START/FLAG:UAM command), a confirmation will also be requireo
as follows:

ARE YOU SURE CUSTOMER DATA CAN BE DESTROYED (L) ?

If the above question is answered "N", the entire diagnostic
will stop and the Runtime Services prompt will be displayed.
No default answer is provided for this question.

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) ?" If you wish to
change any parameters, answer by typing "“Y", The software questions
and the default values are described in the next paragraphs.

ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS (L) N ?

Tests 2 and 4 have manual intervention modes which allow
additional parameters to be input to alter the normal testing
of a disk drive. This question should normelly be answered "N”
when this diagnostic is first run. Then, depending on the
errors detected, it may be desirable to change this answer to
“Y" and alter the testing to further isolate the problem. If
this question is answered "Y", and the UAM (unattended mode
operation) flag is set, tests 2 and 4 will print a warning
message that the mode cannot be entered and will proceed as if
answered “N". See the description of the individual tests in
section S for more information.

REMAINING SOF TWARE QUESTIONS APPLY TO TEST 4 ONLY

This informational message is printed to describe the use of
the remaining questions. If test 4 is not being run, a
"CONTROL Z" can be typed to bypass them.

ERROR LIMIT (D) 32 ?

Enter the number of hard errors allowed before a drive is
dropped from exercise by test #4. A number in the r~ange of 1
to 65535 will be accepted.

READ TRANSFER LIMIT IN MEGABYTES - O FOR NO LIMIT (D) O ?

When the specified number of bytes have been read from a drive
by test 94, the drive will be dropped from testing. When all
drives are dropped, an end of pass will be indicated and the
selected tests will be run again., This is the method used to
determine how long test ¢4 is to run. Answer with 8 zero to
prevent test from ending. The only other way test 24 can end
is to have all drives dropped because the error limit on each
is exceeded. Of course, the operator can always stop test ¢4
by typing a control C.

SFQ 0009
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SUPPRESS PRINTING SOFT ERRORS (L) Y?

When test #4 needs to perform retries, soft error reports will
be printed to give as much information as possible. These
actions are considered normal operation and are not error
conditions until the retries fail. When the test is being run
only to see how reliable the drive performs, this question
should be answered "Y"” 8o they are not confused with hard
errors. The number of these soft errors is always reported in
the statistical report. Answer ”“N"” to see all the soft error
reports.

CO INITIAL WRITE ON START (L) Y ?

If test ¢4 is to do data compares, the drive will need to be
written with data patterns readable by the program.

If the diagnostic area is selected for testing, the
initial write is always performed (regardless of how this
question is answered).

If the customer data area is selected for testing, the initial
write will be performed when all of the following are true:

1. This question is answered "Y“,

2. This is the firgst time test 24 is being run after a
START command.

3. The disk is write enabled.

Ansucri?? this question "N” when testing on the customer data

area wi

normally result in data comparison errors if the

disk was not previously written by this diagnostic or the
formatter.

Note that write checks are not performed during the initial
write.

ENABLE ERROR LOG (L) N ?

A

“Y" answer will cause error ﬂ."l?.s in test 24 to be stored in a
log buffer. Once the 1 buffer is fu
is lost. The contents o

is stopped and a statistical report requested. This log feature is

intended to allow the Digital Diatnosio Center (DOC) to start test 04
then hang up from the system and let

ODC can call the system back later, type control-C, then CONT and see
the errors that have occurred (up to the limit of the log buffer). A
message will be printed to indicate no errors have occurred if the log

buffer is empty. Test ¢4 will not be allowed to end while the error

1

is enabled until the error log is printed. The log buffer will

hold 30 error messages when one disk unit is being tested. The log
buffer will decrease in size as more units are tested.

11, sdditional error information
the log buffer will be printed when test 24

it run for some period of time.

SFQ 0010
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2.6 EXTENDED P-1AB_E DIALOGUE

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

To illustrate a more efficient method, suppose you are testing a
fictional device, the XY1l. Suppose this device consists of a control
module with eight units (sub-devices) attached to it. These units are
descr bed by the octal numbers O throuYh 7. There is one hardware
parameter that can vary among units called the Q-factor. This
Q-factor may be O or 1. Below is a simple way to build a table for
one XYLl with eight units,

@ UNITS (D) ? 8<CR»

UNIT 1

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

UNIT 2

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

UNIT 3

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

UNIT 4

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

UNIT 5
CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE @ (0) ? 4<CR>

?

Q-FACTOR (0) © <CR>

UNIT 6

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? S5<CR>

Q FACTOR (0) 0 ? <CR>

UNIT 7

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 6<CR>
Q FACTOR (0) 0 ? 1<CR>
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UNIT 8

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

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

As you can see from the above example, the hardware parameters do not
vary significantly from unit to unit. The procedure shown is not very
efficient.

The Runtime Services can teke multiple unit specifications however.
Let's build the same table using the multiple specification feature.

@ UNITS (D) ? 8<CR>

UNIT 1

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

UNIT 3

CSR ADORESS (0) ? 160000<CR>
SUB-DEVICE & (0) ? 2-5<CR>
Q-FACTOR (0) O ? O0<CR>

UNIT 7

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE & (0) ? 6,7<CR>

Q@ FACTOR (0) 0 ? 1<CR>

As you can see in the above dialogue, the runtime services will build
as many entries as it can with the information given in any one pass
through the questions. In the first pass, two entries are built since
two sub-devices and q-factors were specified. The Services sssume
that the CSR address is 160000 for both since it was specified only
once. In the second pass, four entries were built. This is because
four sub-devices were specified. The “-” construct tells the Runtime
Services to increment the data from the first number to the second.
In this case, sub-devices 2, 3, 4 and S5 were specified. (If the
sub-device were specified by addresses, the increment would be by 2
since addresses must be on an even boundary.) The CSR addresses and
Q-factors for the four entries are assumed to be 160000 and O
respectively since they were only specified once. The last two units
are specified in the third pass.
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Thf whole process could have been accomplished in one pass BS‘ShOHn
o“.

© UNITS (D) 2 8¢<CR>

UNIT 1

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE ¢ (0) ? 0-7<CR>
G'FACTOR (0) 0 ? 0-1 0.--.1.1<CR>

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

2.7 QUICK START-UP PROCEDURE

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

2. Give the date and answer the LSI and SOHZ (of there
isa clock) questuons ‘

-

3. Type "R ZWDCEO* ~ © -
. Tvoe "START" . ~., - 7

-~ ., e e

. Answer all the harduare questoons o S

s
t

4
S. Answer the "CHANGE HW" questaon unth S A
6
7

. Answer the “CHANGE, SH* questuon with SN Y

,\ﬁ—«.‘ .

When you follow this procedure you u-llibé usging only the defaults for
flags and software parameters These defaults. are. descrabed in
sections 2.3 end 2.5. - e . ‘s )

. e Fa 1 ap ‘,,:_’ R an
-~ a oL 4% L.
4 . 13 . Lo . .

A s S——— — — > ————— — s < S
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Sample of terminal dialogue to test two disks on one UDA-50:
DR>STA/FLA:PNT

CHANGE MW (L) 2 v

@ UNITS (D) 2?22

UNIT O

UNIBUS ADDRESS OF UDA (0) 172150 ?

VECTOR (0) 154 ?

BR LEVEL (D) S ?

UNIBUS BURST RATE (D) ?

ORIVE NUMBER (D) 0,1

EXERCISE ON CUSTOMER ODATA AREA IN TEST 4 (L) N ?

CHANGE SW (L) 2?2 N

1ST: 001
TESTING INTERRUPT ABILITY OF UDA AT ADR 172150 VEC 154,...COMPLETED

TST: 002
TST: 003
TST: 004

UNIT O UDA AT 172150 DRIVE O RUNTIME 0:02:43
INITIAL WRITE COMPLETE

UNIT 1 UDA AT 172150 DRIVE 1 RUNTIME 0:05:31
INITIAL WRITE COMPLETE

TEST 4 IN PROGRESS. RUNTIME 0:15:00
UNIT DRIVE SERIAL -NUMBER SEEKS MBYTES MBYTES HARD SOFT Ecc
X1000 READ WRITTEN ERRORS ERRORS
0 0 0o 3 9 6 0 0 0

1 1 1 3 8 6 o o 0o
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Sample of terminal dialogue going tnrough software questions to
specify transfer limit (one disk be' ng tested).

DR>STA/FLA:PNT

CHANGE MWW (L) ? N

CHANGE SW (L) 2?2 Y

ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS (L) N ?
REMAINING SOF TWARE QUESTIONS APPLY TO TEST 4 ONLY

ERROR LIMIT (D) 32 ?

READ TRANSFER LIMIT IN MEGABYTES - O FOR NO LIMIT (D) 0 2 5
SUPPRESS PRINTING SOFT ERRORS (L) Y ?

00 INITIAL WRITE ON START (L) v ?

ENABLE ERROR LOG (L) N ?

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

TST: 002
TST: 003
TST: 004

UNIT O UDA AT 172150 DRIVE O RUNTIME 0:02:43
INITIAL WRITE COMPLETE

UNIT O UDA AT 172150 DRIVE O RUNTIME 0:09:41
REACHED TRANSFER LIMIT - TESTING STOPPED

TEST 4 IN PROGRESS. RUNTIME 0:09:41
UNIT DRIVE SERIAL NUMBER SEEKS MBYTES MBYTES HARD  SOFT ecc
X1000 READ MWRITTEN ERRORS ERRORS
0 0 0 2 ) 4 0 0 0
CZuoC EOP 1
0 CUMULATIVE ERRORS
TST: 001

TESTING INTERRUPT ABILITY OF UDA AT ADR 172150 VEC 154...COMPLETED
TST: 002



D2

SéwCB8C%{,A9{m ORv DIAG MACRO VO5.00 Wednesday 04 Jan 84 16:12 Page 16 SFQ C015

3.0 ERROR INFORMATION

3.1 TYPES OF ERROR MESSAGES

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

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

where: NAME = diagnostic name
TYPE = error type (SYS FTL ERR, DEV FTL ERR, HRD ERR or SFT ERR)
NUMBER * error number
UNIT NNMBER = O - N (N is last unit in PTABLE)
TST NUMBER * test and subtest where error occurred
PC: XXXXXX = address of error messege call

System fatal errors (SYS FTL ERR) asre used to report errors that are
fatal to the entire diegnostic program. The diagnostic stops and the
Runtime Services prompt is printed.

Device fatal errors (DVC FTL ERR) asre used to report errors that are
fatal to the device (may be either @ UDA-50 or disk drive). Testing
stops on that device for the remainder of the current test.

Hard errors (HRD ERR) reports most of the errors detected. Testing
will normally continue after the printing of the error,

Soft errors (SFT ERR) are used only in test 4. They present

information about an error for which recovery will be sttempted. These
are printed only if the SUPPRESS PRINTING T ERRORS software question
is answered “N” and are used only to provide a greater detsil of
information. Duri the error recovery attempt, several soft errors
may be printed. Unless the soft errors are followed by a hard error
message. the error condition was corrected and testing proceeds.

Basic error messages are mes that contain some edditional
information about the error. hese are always printed unless the
"IER” or “IBE” flege are set (section 2.3). These messages are
printed after the asssociated general messege.

Extended error messages contain supplementary error informstion such
as register contents or good/bad data. These are always printed
unless the "IER", “IBE"” or "IXE" flage are set (section 2.3). These
messages are printed after the asesociated general error message and
any associated basic error messages.

The Yonerol and basic error messages from this diagnostic are always
one line each. The basic message defines what program detected the
error, the drive being tested and the time of the error,
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The POP 11 progrem that is loaded into memory when you give the

"R ZUDCEO"” command to the XXDP: monitor is only a smell pert of this
diegnostic. A deta file called ZUDDEO.PAK on the system loed device
(the same device from which the "R’ command reed the PDP-11 program)
contains four progrems which sre read from the file and loaded into
the UDA-S0 for execution. These programs are called "diesgnostic
machine” or DM progrems. The "di stic machine” is the facility in
the UDA-50 which executes a POP-11 like pogram. The large majority of
the testing is done by these four "disgnostic machine” progrems. Once
the PDP-11 progrem has loaded and sterted the "disgnostic machine”
program, all it does is respond to requests from that progrem. These
requests include such things as telling the "diagnostic machine” wh'ch
disks on that UDA-S0 are to be tested, printing an error message and
wdotingas‘t)’tistics which are printed in the statistical report (see
section 4.0).

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

HOST PROGRAM UDA AT xxxxxx RUNTIME hhh:sm:ss
The host program (PDP-11) detected the error. UDA AT xxxxx
identifics the address of the UDA-S0 being tested. It may be
omitted if the error is not specific to one UDA-50.

UNIBUS ADDRESSING OM PC:xxxx UDA AT xxxxxx RUNTIME hnhh:mm:ss
The "diagnostic machine” progrem loaded in test 1 detected the
error. DM PC xxx«x identifies the address in the "“diegnostic
machine” progrem where the error message is reported.

DISK RESIDENT O©OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
The "diagnostic machine” program loaded in test 2 detected the
error, DM PC xxxx identifies the address in the "disgnostic
mechine” progrem where the error messsge 9 reported. DRIVE xxx
identifies the drive number.

DISK FUNCTIONAL DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME mnhh:sm:ss

The "diagnostic machine” program loaded in test 3 detected the
error.,

OISK EXERCISER OM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME nhh:mm:ss

The “diagnostic machine” program loaded in test 4 detectecd the
error.,

Sample error message:

CZUDC DVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 003 PC: xxxxax - general message
HOST PROGRAM (IDA AT 172150 RUNTIME 0:00:12 basic message
UDA RESIDENT D.AGNOSTICS DETECTED FAILURE \

UDASA CONTAINS 104041 )} extended message

REPLACE UDA MODWWLE M7485 /
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Informational mess e are also printed by this progrem. They are
usually one or two lines in length. They are printed as extended
messages and are always printed unless the "IER', "IBE” or ”"IXE"
flags are set.

Sample informational message:

UNIT O UDA AT 172150 DRIVE O RUNTIME 0:02:43
INITIAL WRITE COMPLETE

3.2 SPECIFIC ERROR MESSAGES

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

Following is 8 list of the error messsges that may be printed by the
disgnostic program. In the list, some of the numbers that may vary
with execution or program version are shown 8s ‘xxx”. These include
program counters and runtime. Other numbers, such as unit number,
orive number, UDA-50 address and data in registers are filled with
sample numbers. Additional information about the error may follow the
error message.

3.2.1 HOST PROGRAM ERROR MESSAGES (00001 to 00999)

............................. e eceememema-

00001 CZUDC SYS FTL ERR 00001 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx
I OON'T LIKE THE ANSWERS YOU GAVE TO THE HARDMWARE QUESTIONS
UDA HAS MORE TMAN ONE VECTOR, BR LEVEL OR BURST RATE

When the hardware questions were snswered, two units were
selected with the same UNIBUS address but with a different
vector, BR level or burst rate. A single UDA-50 can have only
one vector, BR level or burst rate. The program is aborted and
returns to the Runtime Services prompt so that you can change
the hardware questions.

00002 CZUDC SYS FTL ERR 00002 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx
I DON'T LIKE THE ANSWERS YOU GAVE TO THE HAROWARE QUESTIONS
TWO UNITS SELECT THE SAME DRIVE

The hardware questions for two units were exactly the same.
The program is aborted and returns to the Runtime Services
prompt so that you can change the hardware questions,



G2

CZUOCEDQ UDA t;, (? S"(‘ DRV DIAG MACRO V05.00 Wednesday 04 Jan 84 16:12 Page 19 SFQ 0019

JSER DOCU™ENTA

—t—t
[=}

00003 CZUDC SYS FTL ERR 00003 ON UNIT OO0 TST xxx SUB 000 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx
I OON'T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS
MORE THAN EIGHT DRIVES SELECTED ON THIS UDA

Up to four physical disk drives can be attached to a UDA S0 at
one time. A physical disk drive may be from one to four
logical disk drives. Each logical disk drive is considered one
unit to the diagnostic program. Even though more than eight
loYical disk drives can be attached to one UDA-50, the A-50
only supports eight. The program is aborted and returns to the
Runtime Services prompt so that you can change the hardware
questions.

00004 CZUDC SYS FTL ERR 00004 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx
HOST PROGRAM RUNTIME x:xx:xx
NOT ENOUGH ROOM IN MEMORY TO TEST THE UNITS SELECTED
PLEASE START PROGRAM OVER AND TEST FEWER UNITS AT A TIME

This progrem does not limit the number of units that cen
be tested by specifying a maximum number. What limits
the number is the amount of memory used to store data
on each unit. You have exceeded the number of units

that are testable at one time. Start program over end
select fewer units,

00005 CZUDC SYS FTL ERR 00005 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx
HOST PROGRAM RUNTIME x:xx:xx
CHECKSUM ERROR IN DM PROGRAM FILE

As a DM program is read from the load media, a checksum
is calculated. If the checksum contained in the file
does not match what is calculated, an error reading
the data file is declared. Restore the data file
ZUDDEO.PAK to your load media.

00006 CZUDC SYS FTL ERR 00006 ON UNIT 00 TST xxx SUB 000 PC: =xxxxxx
HOST PROGRAM RUNTIME x:xx:xx
TABLE INCONSISTANCY ERROR. PLEASE RE-LOAD PROGRAM

When the host program is started, controller tables are
set according to the P-tables. Error 00006 will occur
if the tables were corrupted after restarting the diag-
nostic. Load and start your program again.

00007 CZUDC SYS FTL ERR 00007 ON UNIT 00 TST »xx SUB 000 PC: xxxxxx
HOST PROGRAM RUNTIME x:xx:xx
ERROR IN DM PROGRAM FILE. DM PROGRAM NOT FOUND

The host program was not able to read the DM program
from the load media properly. Restore the data file
ZUDDEQ.PAK to your load medias.
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00008

00010

CZUDC SYS FTL ERR 00008 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME »x:xx:xx

I CON'T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS
TWO UDA'S USE THE SAME VECTOR

The hardware questions for two units specified different

UDA S0 Unibus addresses but identical vector addresses. The
program is sborted end returns to the Runtime Services prompt
s0 that you can change the hardware questions.

CZUDC DVC FTL ERR 00010 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx

Hggﬁan‘P)T DIAGNOSTIC IS BEING USED WITH THIS CONTROLLER

U *

The APT diagnostics are designed to run with one type of
UDA-50 board set (either M7161-2 or M7485-6). For exemple,
If the user is running CIUDA with a UDA-S50 M7485-6 type.
this error will occur. In that case the user will be told
to use CIUDF. The following is a detailed description of
wh'~h test is used with what configuration.

CIUDF - UDA-50 with M7485-6 modules runs tests 1-3
CIUDG - UDA-S50 with M7485-6 modules runs test 4
CIUDH - UDA-50 with M7485-6 modules runs tests 1-3

UDA-50 with M7485-6 modules runs test 4

SFQ 0020
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00014

CZUDC DVC FTL ERR 00014 ON UNIT 00 TST xxx SUB xxx PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME »x:xx:xx

UDASO CONTROLLER IS AT A REVISION LEVEL NO LONGER SUPPORTED

BY THIS DIAGNOSTIC PROGRAM, THIS PROGRAM REQUIRES A UDAS0-A
CONTROLLER (MODEL 6) WITH MICROCODE REVISON AT 3 OR GREATER,

CONTROLLER REPORTED MODEL CODE xx AND MICROCODE VERSION xx

All UDASO-0's (modules M7161-2) are not supported by this diag-
nostic. The module set M7485-6 is the only one that can be tested
by this diagnostic. If the controller is a UDASO-0 (M7161-2)

it will not be tested. If the controller is a UDASO-A (M7485-6)
and it has o0ld microcode (the microcode version is less than

3) this messege will be printed but testing will go on. If

the controller consists of the M7161-2 modules, install one

with M7485-6 modules. Do not intermix the two, it will not

work !

SFQ 0021
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00021 CZUDC DVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 003 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx
UDA RESIDENT DIAGNOSTICS DETECTED FAILURE
UDASA CONTAINS 105154

REPLACE UDA MODUWLE M7486

The UDA Resident diagnostic detected a failure. The
error is displayed in the UDASA Here are the possible
their meaning:

error values and

104000
104040
104041
105102
105105
105152
105153
105154
106040
106041
106042
106047
106055
106071
106072
106200
107103
107107
107115
112300
122240
122300
142300

[ I T T R N Y N R N N R R R R R I S R R R B B

Fatal sequncer error

D processor ALU error

D proc ROM parity error

D proc with no Board #2 or RAM parity error

D proc RAM buffer error

D proc SOI error

D proc write mode wrap SERDES error

D proc reed mode SERDES, RSGEN, and ECC error

U proc ALU error

U proc Control Register error

U proc DFAIL/ROM parity error/Board @1 test count is wrong
U proc Constant ROM error with D proc running SDI test
Unexpcctunt trap found, sborted diagnostic

U proc ROM error

U proc ROM parity error

Step 1 deta error (MSB not set)

U proc RAM parity error

U proc RAM pbuffer error

Board #2 test count was wrong

Step 2 error

NPR error

Step 3 error

Step 4

error

Replace the board specified. M7485 is the Unibus
interface board.

M7486

is the SDI interface board.

SFQ 0022
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00022

00023

CZUDC DVC FTL ERR 00022 ON UNIT 00 TST 001 SUB 003 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx
STEP BIT DID NOT SET IN UDASA REGISTER DURING INITIALIZATION
STEP BIT EXPECTED 004000

UDASA CONTAINS 000000
REPLACE UDA MODWLE M7485

The UDA did not respond as expected during the
initialization sequence which communicates using data
in the UDASA register. A normal res se from the UDA
contains either a STEP bit or an 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.

CZUDC DVC FTL ERR 00023 ON UNIT OO0 TST 001 SUB 005 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx
UDA DIDO NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING INITIALIZATION
6 WORDS WERE TO BE CLEARED STARTING AT ADDRESS 040644
FIRST SEVERAL WORDS NOT CLEARED (UP TO 6):
ADDRESS CONTENTS
040644 000010
040650 000010
040652 000010
REPLACE UDA MODULE M7485

The UDA is tc clear the ring structure (a8 communications area
used by the UDA to talk to the host) in host memory before
Step 4 of initialization. If the UDA diagnostics did not
clear memory and did not flag an error, then error message
00023 is diopla;od. The contents of each word in memory

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

to clear each word indicates s fault in the address

interface to the Unibus.

SFQ 0023
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00024

00025

00026

00027

CZUDC DVC FTL ERR 00024 ON UNIT 00 TST 001 SUB 006 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx
UDASA REGISTER DID NOT GO TO ZERO AFTER STEP 3 WRITE OF INITIALIZATION
PURGE /POLE DIAGNOSTICS WERE REQUESTED
UDASA CONTENTS 004400

For better testing., the host cen test the PURGE and POLE
mechanism of the UDA, To do so the host sets bitl5 of ths
step 3 date and sends the date to the UDA. The UDA must
Qo to zero end wait for the purge and pole. If the UDA
never went to zero, then error message 00024 is displayed.
The UDA may have & bad M7485 module or the UNIBUS

maybe broken.

CZUDC DOVC FTL ERR 00025 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx

HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx

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

REPLACE UDA MODWE M748S

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

CZUDC OVC FTL ERR 00026 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx
OATA COMPARISON ERROR DURING DIAGNOSTIC PORT LOOP TEST
DATA SENT TO UDASA 000001
RECEIVED FROM UDASA 000000
REPLACE UDA MODULE M7485

The UDA can be put into @ mode where the UDASA acts

as a wrap port. While the UDA is in this mode, any
data being sent to the UDASA will be displayed in the
UDASA within a smell period of time. If the data in
the UDASA does not match the data that was sent to the
UDASA, then error message 00026 is displayed. Replace
UDA module M7485,

CZUDC DVC FTL ERR 00027 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME »x:xx:xx
UDASA REGISTER OID NOT CHANGE AFTER WRITING TO IT
IN PORT LOOP DIAGNOSTIC
UDASA CONTAINS 004400
REPLACE UDA MODULE M7485S

The UDA can be put into a mode where the UDASA acts
as a wrap port. While the UDA is in this mode, any
data being sent to the UDASA will be displayed in the
UDASA within a smal)l period of time, After the host
program sent data to it while it was in diagnostic
wrap mode, the UDA did not change the contents of the
UDASA. Error message 00027 is displayed. Replace
UDAR module M7485,

SFQ 0024
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CZUOC DVC FTL ERR 00028 ON UNIT 00 TST 001 SUB 004 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME »:xx:xx

UDA DID NOT INTERRUPT THE PDP-11

REPLACE UDA MODULE M7485

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

JDA module M7485,

CZUDC DVC FTL ERR 00029 ON UNIT 00 TST 001 SlB 004 PC: »xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:

UDA INTERRUPTED AT DIFFERENT BR LEVEL THAN SPECIFIED IN HARDWARE
QUESTIONS. INTERRUPT WAS AT BR LEVEL 5

CHECK PRIORITY PLUG ON UDA MODULE M7485

OR CHANGE HARDWARE QUESTIONS

The priority plug on the UDA and the BR LEVEL sgpecified

during the hardwar . _stions do not match. Either

ch the plug nu'x - or resnswer the hardware Question.
all these have be«n done and there is still a problem

replace UDA module M748S5,

CZUDC DVC FTL ERR 00030 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx

UDA REPORTED FATAL ERROR IN UDASA REGISTER WHILE RUNNING DM PROGRAM

UDASA CONTAINS 100004

A message from the UDA firmware reports sn unexpected
failure. An error code is presented in the UDASA,.
Here is a list of the codes and their meanings:

004400 - UDA has been :-iited b; either a bus init or by

writing into the UDAI

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

100004 - UDA RAM parity error

100005 - UDA ROM parity error

100006 - UNIBUS ring reed error

100007 - UNIBUS ring write error

100010 - UNIBUS interrupt master failure

100011 - Host access timeocut error

100012 - Host exceeded credit limit

100013 - UDA SDI hardware fatal error

100014 - DM XFC fatal error

100015 - Herdware timeout of instruction loop

100016 - Invalid virtual circuit identifier

100017 - Interrupt write error on UNIBUS

SFQ 0025
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00031

00032

CZUDC OVC FTL ERR 00031 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx

NO INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES

ASSUME PROGRAM IS HUNG

All OM programs are required to communicate with the
host program; so as to assure the host program that
the DM program is not hung up or in an endless loop.
If the DM program has not done so, the host program
assumes the DM is hung and this message appears,

CZUDC DOVC FTL ERR 00032 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx
MESSAGE BUFFER RECEIVED FROM DM PROGRAM WITH UNKNOWN REQUEST NUMBER
MESSAGE BUFFER CONTAINS:
000001 000002 000003 000004 000005 000006 000007
000008 000009 000010 000011 000012 000013 000014
000015 000016 000017 000018 CO00019 000020 000021
000022 000023 000024 000025 000026 000027 000028
000029 000030 000031 000032 000033 000034 000035

The DM program and the host progream communicate with
each other using packets. Each packet must have a
request number set up by the DM program and interpreted
by the host progrem. This request number is not a
known request number. The problem may be the UNIBUS
or either one of the UDA modules or a corrupted DM
program. Word 1 contains the DM request number, and
word 2 typically contains the drive number. The rest
of the buffer containg information specific to a

OM request. The numbers in the example show the order
in which words are displayed.

SFQ 0026
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CZUDC OVC FiL ERR 00033 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx

HOST PROGRAM UDA AT 172150 RUNTIME »:xx:xx

RESPONSE PACKET FROM UDA DOES NOT CONTAIN EXPECTED DATA

EITHER UDA RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED CORRECTLY

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

The host program inspected the response pescket whi:ch was
given by to UDA, The response packet may have been in
error with one of the following points:

1) The end code was not as expected.

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

3) The commend reference nusbers (the firet word) did
not match.

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

per line, low order word and byte to the right
(corresponding to the MSCP long-word entity).

CZUOC OVC FTL ERR 00036 ON UNIT 00 TST ~xx SUB 000 PC: xxwanxn
HOST PROGRAM UDA AT 1721350 RUNTIME x:xxa:xx

NO INTERRUPT RECEIVED FROM UDA FOR 30 SECONDS

WHILE LOADING DM PROGRAM

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

SFQ@ 0027
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00037

00038

CZlDC OVC FTL ERR 00037 ON UNIT 00 TST xxx S\B 000 PC: xxxuxx

HOST PROGRAM UDA AT 172150 RUNTIME x:xx:

UDA REPORTED FATAL ERROR IN UDASA REGISTER LHILE LCALING DM PROGRAM
UDASA CONTAINS 100004

REPLACE UDA MODULE M7485

While loading the DM program to the UDA, the UDASA
beceme non-zero. When this occurs, it signifies that
the UDA microcode has run acroess & fatal error. The
displayed value is in octal. Check the error code witr
the list included with error number 00030,

CZUDC DVC FTL ERR 00038 ON UNIT 00 TST 001 SUB 002 PC: xxxwxx
HOST PROGRAM UDA AT 172150 RUNTIME xi:xx:xx

MEMORY ERROR TRYING TO READ UDA REGISTERS

CHECK UNIBUS SELECTION SWITCHES ON UDA MODULE M7486

OR UNIBUS

OR REPLACE UDA MODULE M7485

A non-existant memory error occurred when the host program
tried to access the UDAIP and UDASA registers while in
subtest 2 of test 1. The UDA is at snother address

(check the UNIBUS selection switches) or module

M7485 is broken or the UNIBUS is broken.

SFG 0028
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3.2.2

01000

01001

01002

TEST 1 ERROR MESSAGES (01000 TO 01999)

CZUDC HRD ERR 01000 ON UNIT 00 TST 001 SUB 007 PC: xaxxax
UNIBUS ADDRESSING DM PC:xxxx UDA AT xxxxxx RUNTIME hhh:mm:ss
NON-EXISTANT MEMORY ERROR TRYING TO READ FROM UNIBUS.
OCTAL HEX
ADDRESS 000000 00000

The host hes given the DM routine the renge of
accessible host memory. While reading one locetion
within the range, it appesred non-eristent to the UDA,
Since everything within the bounds were believed to be
accessible this error mess will be printed. The
messege prints the address in octel and hex.

CZUDC HMRD ERR 01001 ON UNIT OO0 TST 001 SUB 007 PC: xxxxxx
UNIBUS ADORESSING DM PC:xxxx UDA AT xxxxxx RUNTIME hhh:mm:ss
PARITY ERROR ON READ FROM UNIBUS.

OCTAL HE X
ADDRESS 000000 00000
DATA READ 000000 0000
DATA EXPECTED 000000 0000
The host has given the DM routine the range of
accessible host memory. While readi one locetion

within the range, the DM routine has found @ locetion
with bad parity. Every locetion was sccessed by the
host progrem. The host progrem filled & location with
its address. The message prints the eddress,

the date it actually received, and ths expected date it
should have received in octel and hex.

CZUDC HMRD ERR 01002 ON UNIT 00 TST 001 SUB 007 PC: xnxxxx
UNIBUS ADORESSING DM PC:xxxx UDA AT xxxxxx RUNTIME hhh:mm:ss
UNIBUS ADDRESSING ERROR - INCORRECT DATA READ.

MEMORY LOCATION SHOULD CONTAIN OMN ADDRESS.

OCTAL HEX
DATA REARD 000000 0000
DATA EXPECTED 000000 0000

The host has given the DM routine the locetions of
eccessible host memory. Every locetion was accessed
by the host progrem. The host program filled e
locetion with its eddress. The DM progrem read
from one location end found that the date it read
was not equasl to ites address. The message prints
the sddress, the date it actuslly received, and

the expected date it should have received in octal and hex.
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01003 CZUDC HRD ERR 01003 ON UNIT 00 TST 001 SUB 007 PC: xxxxxx
UNIBUS ADDRESSING DM PC:xxxx UDA AT xxxxxx RUNTIME nhh:mm:es
NON EXISTANT MEMORY ERROR TRYING TO READ FROM UNIBUS WITHIN BUFFER,

OCTAL HE X
STARTING ADDESS OF BUFFER 123456 QA72E
BUFFER SIZE 001234 029C

After reading every accessible location of host memory,
the DM routine breaks up memory into buffers. The DM
routine writes and reads date patterns from each host
buffer into its DM buffer. While reading one of these
buffere, a8 non-existant memory error occurred. The
messege prints out the starting addrees of the buffer
and the size of the buffer A octal(for PDP-11 users)
and in hex(for VAX users) so the user cen determine
asbout where the non-existant mewory location occurred.

01004 CZUDC HRD ERR 01004 ON UNIT 00 TST 001 SUB 007 PC: xxxxxx
UNIBUS ADDRESSING DM PC:xxxx UDA AT xxxxxx RUNTIME hhh:mm:ss
PARITY ERROR ON READ FROM WIB\TISALUITHIN'gU"FER.
X

0oC
STARTING ADDESS OF BUFFER 123456 OA72E
BUFFER SIZE 001234 029C

After reading every accessible location of host memory,
the CM routine bresks up memory into buffers. The DM
routine writes and reads date patterns from each host
buffer into its DM buffer. While reading one of these
buffers, & perity error occurred. The message prints
out the sterting address of the buffer and the size of
the buffer in octel(for PDP-11 users) and in hex(for
VAX users) so the user can determine about where the
non-existant memory location occurred.
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01005 CZUDC HRD ERR 01005 ON UNIT 00 TST 001 SUB 007 PC: xxxxxx
UNIBUS ADDRESSING DM PC:xxxx UDA AT xxxxxx RUNTIME hhh:mm:ss
OATA COMPARE FAILED AFTER WRITE THEN READ FROM UNIBUS.

BUFFER SIZE = 005302(0) OAC2(X) 2754 .(D)
STARTING ADDRESSES OF BUFFERS
OCTAL HEX
044232 0489A
057056 OSE2E
071676 0738E
104512 0894A
CURRENT DATA PATTERN READ 0
LAST PATTERN WRITTEN 0
STARTING ADDRESS OF LAST BUFFER WRITTEN  104512(0) 089%94A(X)
NUMBER OF ERRORS FOUNO 2754.(D)
LOCATION DATA EXPECTED DATA RECEIVED
OCTAL  HEX OCTAL  HEX OCTAL  HEX
057056 OSEZ2E 111111 9249 002472 O0S3A
057060 OSE30 044444 4924 005302 OAC2
057062 OSE32 022222 2492 000000 0000

After reading an entire buffer, the DM program checks
each location. If any or all of the locations did not
contain the expected dets., this message sppesrs. It contasins
the buffer size in octal, hex and decimal. The reason
it sppears in decimal is 80 the user cen corralate this
velue with the number of errors which is printed in
decimal. The starting addresses of the buffers are
printed in octal and hex. There will always be at
least two buffers and up to four buffers printed.

The current dete pattern read is printed. DM program
will be testing the buffer with this data pattern,

The last date pattern written by the DM progrem is
printed. The address of the lest buffer written is
printed in octal and hex. As many es three errors sre
presented in the message. This portion presents the
location of the error, the expected data and

the actual dete all in octal and hex.
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01006

3.2.3

CZUDC HRD ERR 01006 ON UNIT 00 TST 001 SUB 007 PC: xxxxxx

UNIBUS ADDRESSING DM PC:xxxx UDA AT xxxxxx RUNTIME hhh:mm:ss
UNIBUS ADDRESSING ERROR. TWDO ADDRESSES READ SAME LOCATION.

OCTAL HEX
KNOWN GOOD ADDRESS 625252 32AAA
ERROR ADORESS 425252 22AAA
ADDRESS BIT IN ERROR 200000 10000

The UDA can only write to a small portion of memory
becouse there is a POP-11 program running in the
memory. To verify it can address all of memory, it
uses one location that it is permitted to write which
it calls a "known good address”. By changing only one
bit in the address of this location it selects a ""test
address”. Different patterns are written to the "known
good address”., each followed by a read of the “test
address”. If the data read from the ""test address”
matches the data written tu the "known good address”
each time, the address line is determined to be stuck.
The “test address” is printed as the error address.

TEST 2 INFORMATIONAL MESSAGES

UNIT x UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
INFORMATION SENT BACK FROM THE DRIVE IS BEING PRESENTED.
TEST NUMBER 0000
DRIVE TYPE 00
ERROR NUMBER 0000
cdata

There is not error, but it is & message. The disk
drive wanted the let the host know what had

happened when the drive's internal diagnostic

was run. The format follows that of herd error 2021.

UNIT x UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:se
FOLLOWING REPORT HAS BEEN TRUNCATED DUE TO SIZE

This is a message thet may appeer if the disk drive
ave too much date for the DM program to handle.
his message may preceed the previous message and

hard error 2021.
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CZUOCEQ UDA £ D
USER DOCU\MENTAT

02000 CZUDC HRD ERR 02000 ON UNIT 00 TST 002 SUB 000 PC: »xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
HOST SPECIFIED UNIT &40 THAT CAN'T BE FOUND,
TEST2 RESTARING

When test 2 starts executing out of the DM, it doesn't
know if it had been started to execute drive disgnostics
or restarted to down line load & diegnostic into the
drive. If it had been restarted for the latter reason,
the host must tell Test 2 which drive was to receive the
diagnostic. If the drive specified by the host ie not
attached to the UDA or could not be located by Test 2,
this error message will be printed.

02001 CZUDC HRD ERR 02001 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx 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 was
inited. There are two types of invalid states: no
clocks or '‘hard’ errors., If after getting stete snd

no clocks occur, error 2001 is reported. There may

be a bad transmitter on the drive side or a bad receiver
on the UDA gside or the SDI cable may have teken a hit.

02002 CZUDC HRD ERR 02002 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhhh:mm:ss
ORIVE STATE RECEIVED HAS BAD PARITY AFTER DRIVE WAS INITED

This error message is presented if bad perity was
received from the drive after the drive was inited.
There may be & bad transmitter on the drive side
or a bad receiver on the UDA side or the SDI cable
may have taken a hit.

02003 CZUDC HRD ERR 02003 ON UNIT 00 TST 002 SUB 000 PC: »x»xxxxx
DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
DRIVE IS NOT ASSERTING RECEIVER READY IN DRIVE STATE AFTER DRIVE WAS INITED

This error message is presented if receiver ready was not
received from the drive after the drive was inited.

There may be & bad transmitter on the drive side or

8 bad receiver on the UDA side or the SOOI cable may

have taken a hit,
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CZUDC HRD ERR 02004 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
TIME-OUT ON SEND OF ECHO COMMAND TO ODORIVE

ECHO DATA FF

This error message is presented if a send of the
ECHO command timed out. This may be caused by
receiver rc.dy being deasserted. The echo data
is presented in hex.

CZUDC HRD ERR 02005 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
ER:g:ODg§¥=G 2ECEIVE OF ECHO RESPONSE FROM DRIVE

This error message is presented if 8 receive of an ECHO
command was in error. The echo date is presented in hex.
There may be a bad transmitter on the drive side or a
bad receiver on the UDA side or the SOI ceble may have
teken a hit,

CZUDC HRD ERR 02006 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
€CHO COMMAND RESPONDED WITH OIFFERENT DATA

ECHO DATA SENT OOFE

ECHO DATA RECEIVED OOFF

This error message is presented if the data returning from
an ECHO command did not match the data it was suppose to.
The date presented is in hex,

CZUDC HRD ERR 02007 ON UNIT 00 TST 002 SUB 000 PC: xwxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME mhhh:mm:ss
ERROR BIT SET IN GET STATUS RESPONSE AFTER DRIVE CLEAR COMMAND
GET STATUS RESPONSE
REAL TIME STATE state
STATUS (FROM R TO L): word6 word5S wordd word3 word2 wordl wordO:

This error message is presented when an error bit

is set in the status of a drive after the drive

was cleared of all errors. The data displayed

is the responce from e GET STATUS command.

The error bits in the responce are in bit position 3, 5
and 6 of word2. For further description of the

GET STATUS responce, refer to the SDI Functional

Spec v3i.6 and the drive’'s functional spec.

REAL TIME STATE state: REAL TIME STATE 0003

The real time state is the real time drive state <<AFTER>> Test 2
detected the error. <«<THIS VALUE IS OISPLAYED IN HEX>>. In this

example, receiver resdy and attention are both asserted.

The bit positions are defined as follows:

0001 - Receiver ready (Test 2 able to transmit to drive)
0002 - Attent.on (error occurred or online timeout expired)

0040 - Available (drive offline and usuable)
1000 - Read/Write ready
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The complete meaning of the=e bits is beyond the scope of this text,
please refer o0 the operator documentation for the drive you are
work ing on,

STATUS (R TO L): wordS wordS wordd wordld wordd wordl wordl:
The status is the response to the SDI GET STATUS commend. These
words are printed in HEX, <<NOTE THAT THE STATUS IS PRINTED OUT
FROM RIGHT TO LEFT!!>>, The status’ meaning is beyond the scope
of this text, plesse refer to the operator documentation for the
drive you are working on.

CZUDC HRC ERR 02008 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
TIME-OUT ON SEND OF ONLINE COMMAND TO DRIVE

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

CZUDC HRD ERR 02009 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx

DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
ERROR DURING RECEIVE OF ONLINE RESPONSE FROM DRIVE

explanation

This error message is presented ir a receive of an ONLINE
command was in error. An explanation of what the error was
is also presented. These expleanations are:

TIMEOQUT ERROR OCCURED DURING RECEIVE XFC
- This error is a feilure of the drive to respond to an
SDI level 2 command (see the SDI epecification) before
the drive-supplied commaend timeout expires.

1ST WORD NOT START FRAME DURING RECEIVE XFC
- The first word received by the UDA from the drive was
not a velid message stert frame.

FRAMING ERROR OCCURED ON SDI LEVEL O READ DURING RECEIVE XFC
- This_is caused by one of the following conditions:

1) Illegal frame code -- the frame is not s message
start, continue, or end freme. 2) Illegal sequence
of frames -- such as a message start frame without
ever receiving a message end frame. This can be
caused by the drive sending o response before the UDA
ssserts receiver raady, or s rendom hit on the SOI
cable that rbles a frame or a bad drive trensmitter
or UDA receiver.

CHECKSUM ERROR OCCURED ON SOI LEVEL O READ DURING RECEIVE XFC
- The checksum attached to a message end frame did not
match the checksum computed over the level 2 commend.
This could be ceused by a bad drive transamitter, bad
UDA receiver, incorrectly computed checksum by the
drive (unlikely) or & reandom hit on the SDI cable.
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02010

02011

02012

02013

BUFFER SIZE SMALLER THEN RESPONSE DURING RECEIVE XFC
- A buffer size size set aside for the response was 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 sending some
garbage with the response.

CODE FROM RECEIVE XFC WAS UNINTELLIGIBLE FROM SUBSYSTEM 0000
- The responce from the drive was not onythnng that was
exg:zted Possible UDA microcode change without test
ate.

CZUDC HRD ERR 02010 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx

OISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
ONL.INE COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003

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

The ONLINE command was not successful. The drive‘'s status
is displayed. See hard error 2007 for further information
on the format of the status. The drive did not assert

the RECEIVER READY signal over the SDI.

CZUDC HRD ERR 02011 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
ONLINE COMMAND DID NOT RETURN EXPECTED RESPONSE CODE

EXPECTED KESPONSE 7€

ACTUAL RESPONSE 00

The ONLINE comrand did not return an expected

response code. If there were at least an UNSUCCESSFUL
response, test 2 will report the drive state and status.
The expected response and actual response are in hex.

CZUDC HRD ERR 02012 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
TIME-OUT ON SEND OF GET UNIT CHARACTERISTICS COMMAND TO DRIVE

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

CZUDC HRD ERR 02013 ON UNIT Q00 TST 002 SUB 000 PC: xxxxxx

DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
ERR({R DURING RECEIVE OF GET UNIT CHARACTERISTICS COMMAND FROM ORIVE
explanation

This error message is presented if a receive of a GET UNIT
CHARACTERISTICS command was in error. An explanation of
what the error was is also presented. These explanations
are described in hard error 2009.
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02014

02015

02016

02017

02018

CZUDC HRD ERR 02014 ON UNIT 00 TST 002 SUB Q000 PC: »xxxxxx

DISK RESIDENT OM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hhh:mm:ss
GET UNIT CHARACTERISTICS COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003

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

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

CZUDC HRD ERR 02015 ON UNIT 00 TST 002 SUB Q00 PC: xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:es
GET UNIT CHARACTERISTICS COMMAND DID NOT RETURN EXPECTED RESPONSE CODE
EXPECTED RESPONSE 78
ACTUAL RESPONSE 00

The GET UNIT CHARACTERISTICS command did not return an expected
roopqns:.codo. The expected response and actual response
are in x.

CZUuDC HRD ERR 02016 ON UNIT 00 TST 002 SUB 000 PC: x ixxxx

DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DORIVE xxx RUNTIME hhh:mm:ss
HOST PROGRAM GAVE DM CODE IMPROPER DATA
EXPECTED VALUE SHOULD BE BETWEEN O AND 3
ACTUAL VALUE WAS xx

The host tells the DM program what to do after the DM
program is done testing the drive's diagnostic. If
the value is not within the expected range, this error
message is printed. There is no drive problem. The
problem is betwsen the host snd the UDA.

CZUDC HRD ERR 02017 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
TIME-OUT ON SEND OF DIAGNOSE COMMAND TO DRIVE

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

CZUDC HRD ERR 02018 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx

DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
ERROR DURING RECEI\Z OF DIAGNOSE RESPONSE FROM DRIVE

explanation

This error message is presented if a receive of a DIAGNOSE
command was in error. An explanation of what the error was
is also presented. These explanations are described in
hard error 2009.
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02019

02020

02021

02022

02023

CZUDC HRD ERR 02019 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx

DISK RESIDENT DM PC:xxxx UDA AT »xxxxx DRIVE xxx RUNTIME hhh:mm:ss
DIAGNOSE COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003

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

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

CZUDC HRD ERR 02020 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
DIAGNOSE COMMAND DID NOT RETURN EXPECTED RESPONSE CODE

EXPECTED RESPONSE FC

ACTUAL RESPONSE 00

The DIAGNOSE command did not return an expected
roopqns: code. The expected response and actual response
are n hex.

CZUDC HRD ERR 02021 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DORIVE xxx RUNTIME hhh:mm:s8s
ORIVE DIAGNOSTIC REPORTS A HARD ERROR
TEST NUMBER 0000
DRIVE TYPE 00
ERROR NUMBER 0000
date
The drive diagnostic found an error and is reporti the
error back to the host. All velues are 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 pass back dats to the host.
This data will be presented in a 32 bit hex format following
the error message. More data may follow the 32 bit hex
values. This data is printed in ascii format. Ffor
definitions of what these values mean, refer to the
drive functional spec.

CZUDC HRD ERR 02022 ON UNIT Q0 TST 002 SUB 000 PL: xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
HOST PROGRAM DOWN LINE LOADED A DIAGNOSTIC WITH A ZERO BYTE COUNT

The host program was attempting to down line load a
diagnostic of zero length. The DM program must have
the byte count specified by the host.

CZUDC HRD ERR 02023 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
OIAGNOSTIC filnam REQUESTED B8Y THE ORIVE COULD NOT BE SUPPLIED BY HOST.

The host program could not supply the diagnostic 'filnam'
to down line load to the drive.
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02024

02025

02026

02027

02028

02029

CZUDC HRD ERR 02024 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
TIME OUT ON SEND OF MEMORY READ (OMMAND TO DRIVE

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

CZUDC HRD ERR 02025 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx

DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
ERROR DURING RECEIVE OF MEMORY READ RESPONSE FROM DRIVE

explanation

This error message is presented if a receive of a MEMORY READ
command was in error. An explanation of what the error was
is also presented. These explanations are described in

hard error 2009.

CZUDC HRD ERR 02026 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx

OISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx 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 was not successful. The drive's status
is displayed. See hard error 2007 for further information
on the format of the status.

CZUDC HRD ERR 02027 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
MEMORY READ COMMAND DID NOT RETURN EXPECTED RESPONSE CODE

EXPECTED RESPONSE 72

ACTUAL RESPONSE 00

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

CZUCZ HRD ERR 02028 ON UNIT Q0 TST 002 SUB 000 PC: »xxxxxx
DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
TIME-OQOUT ON SEND OF MEMORY WRITE COMMAND TO DRIVE

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

CZUDC HRD ERR 02029 ON UNIT 00 TST 002 SUB Q00 PC: xxxxxx

DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
ERROR DURING RECEIVE OF MEMORY WRITE RESPONSE FROM DRIVE

explanation

This error message is presented if a receive of a MEMORY WRITE
command was in error. An explanation of what the error was

is also presented. These explanations are descr'bed in

hard error 2009.
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02030

02031

02032

02033

02034

CZUDC MRD ERR 02030 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx

DISK RESIDENT OM PCixxxx UDA AT xxxxxx DORIVE xxx RUNTIMF nhh:mm:ee
MEMORY WRITE COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003

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

The MEMORY WRITE commend was not successful. The drive s status
is displeyed. See hard error 2007 for further information
on the format of the status.

CZUDC MRO ERK N2031 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhn:mm:ss
MEMORY WRITE COMMAND DID NOT RETURN EXPECTED RESPONSE CODE

EXPECTED RESPONSE 7€

ACTUAL RESPONSE 00

The MEMORY WRITE commend did not return an expected
response code. The expected response and actuel response
are in hex,

CZUDC HMRO ERR 02032 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT OM PC:xxxx UDA AT xxxaxx DORIVE xxx RUNTIME hhh:mm:ss
TIME-OUT ON SEND OF RUN COMMAND TO DRIVE

The RUN command timed out while it was sent
to the drive. The drive did not sssert
tre RECEIVER READY signel over the SDI.

CZUDC HMRO ERR 02033 ON UNIT 00 TST 002 SUB 000 PC: xxxuxxx

DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
ERROR DURING RECEIVE OF RUN RESPONSE FROM DRIVE

explenation

This error messege is presented if @ receive of a RUN
commaend was in error. An explanation of what the error was
is aleo presented. These explanstions sre described in
herd error 2009,

CZUDC HMRD ERR 02034 ON UNIT Q0 TST 002 SUB 000 PC: xwaxrax

DISK RESIDENT DM PC:xxxx UDA AT xxxxaxx DRIVE snxx RUNTIME nhh:mm:ss
RUN COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003

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

The RUN command wes not successful. The drive's status
is displayed. See hard error 2007 for further information
on the format of the status.

SFQ@ 004G



C4

GELRCEBHRANFADESH DRV DIAG MACRO vOS.00 Wednesdsy 04 Jen 84 16:12 Page 41

02035

02036

02037

02038

02039

02040

C2UCC MRD ERR 02035 ON UNIT 00 TST 002 SUB Q00 PC: ~xmxxx
DISX RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:se
RUN COMMAND DID NOT RETURN EXPECTED RESPONSE CODE

EXPECTED RESPONSE 7E

ACTUAL RESPONSE 00

The RUN command did not return an expected
response cude. The expected response and actual response
are in hex,

CZUDC HRD ERR 02036 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME Ahh:mm:ss
TIME-OUT ON SEND OF RECALIBRATE COMMAND TO DRIVE

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

CZUDC HRD ERR 02037 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx

ODISK RESIDENT OM PC:xxxx UDA AT xxxxux DRIVE xxx RUNTIME nhh:mm:ss
ERR?? Otﬂlm RECEIVE OF RECALIBRATE RESPONSE FROM DRIVE

explanation

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

hard error 2009.

CZUDC HRD ERR 0¢038 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx

OISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
RECALIBRATE COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003

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

The RECALIBRATE command was not successful. The drive’'s status

ie displeyed. See hard error 2007 for further information
on the format of the stetus.

CZUDC HRD ERR 02039 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
RECALIBRATE COMMAND DOID NOT RETURN EXPECTED RESPONSE COOE

EXPECTED RESPONSE 7€

ACTUAL RESPONSE 00

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

CZLOC HRD ERR 02040 ON UNIT 00 TST 002 SUB 000 PC: xxxaxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
TIME-OUT ON SEND OF GET STATUS COMMAND TO DRIVE

The GET STATUS command timsd out while it was sent
to the orive., The drive did not aseert
the RECEIVER READY signal over the SOI.
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02041

02042

02043

02044

02045

CZUDC HMRD ERR 02041 ON UNIT OO0 TST 002 SUB 000 PC: »xxxxxr

DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx PUNTIME hhh:mm:ss
ERR('iR omt_mc RECEIVE OF GET STATUS REZPONSE FROM DRIVE

explanation

This error message is presented if & receive of a GET STATUS
command was in error. An explenation of what the error was
ie also presentes. These explenations are described in
hard error 2009,

CZUDC HRD ERR 02042 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx

DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm: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
is displayed. See hard error 2007 for further information
on the format of the steatus.

CZUDC HRD ERR 02043 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
GET STATUS COMMAND DID NOT RETURN EXPECTED RESPONSE CODE

EXPECTED RESPONSE 6

ACTUAL RESPUONSE 00

The GET STATUS command did not return an expected
response code. The e-pected response and actusl ressponse
are in hex.

CZUDC HRD ERR 02044 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
TIME-QUT ON SEND OF DRIVE CLEAR COMMAND TO DRIVE

The DRIVE CLEAR commend timed out while it was sent
to the drive. The drive did not asssert
the RECEIVER R aDy signal over the SDI.

CZUDC HRD ERR 02045 ON UNIT 00 TST 002 SUB 000 PC: xxaxxxx

ODISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RKRUNTIME hhh:mm:ss
Emiﬂ Dltﬂilm RECEIVE OF DRIVE CLEAR RESPONSE FROM DRIVE

explanation

This error message is presented if a receive of a DRIVE CLEAR
commend was in error. An explanation of what the error weas
is sleo presented. These explenations ere described 'n

hard error 2009,

SFQ 0042
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I
UYSER DOC{™MENTATION
02046

02047

3.2.5

CZUDC HRD ERR 02046 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx

DISK RESIDENT DM PC:xxxx UDA AT »xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
DRIVE CLEAR COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003

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

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

CZUDC HRD ERR (02047 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME mhhh:mm:ss
ODRIVE CLEAR COMMAND DID NOT RETURN EXPECTED RESPONSE CODE

EXPECTED RESPONSE 7E

ACTUAL RESPONSE 00

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

TEST 3 INFORMATIONAL MESSAGES

UNIT xx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:se
LOGGABLE INFORMATION AFTER RECAL

REAL TIME STATE 0003

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

After sending a RECALIBRATE command, the ATTENTION

bit was set. Test 3 then sent 8 GET STATUS commend
and found the LOGGABLE INFORMATION bit was set. This
is not an error, it is only some information being sent
from the drive. Normal operation continues.

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

SFQ 0043
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3.2.6 YEST 3 ERROR MESSAGES (03000 TO 03999)

03001 CZUDC HRD ERR 03001 ON UNIT 00 TST 003 SU3 000 PC: xxxxxx
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
TIME OUT ON SEND
COMMAND WAS command
REAL TIME STATE 0003
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

If test 3 tries to send a level 2 command to the drive, and
receiver ready is deasserted, error 3001 occurs.
Where command is one of the following:

GET COMMON CHARACTERISTICS

ONL INE

ORIVE CLEAR

OISCONMNECT

GET SUBUNIT CHARACTERISTICS

GET STATUS

CHANGE MOODE

INITIATE RECLIBRATE

SPIN UP .

REAL TIME STATE stete: REAL TIME STATE 0003
The resl time state is the real time drive stete <<AFTER>> Test 3
detected the error. <«<THIS VALUE IS DISPLAYED IN HEX>>., In this
example. receiver ready snd attention sre both ssserted.

The bit positions are defined as follows:
0001 - Receiver ready (Test 3 able to trensmit to drive)
0002 - Attention (error uccurred or online timeout expired)
0040 - Aveileble (drive offline and usuable)
1000 - Resd/Vrite ready
The complete meaning of these bite is beyond the scope of this text,
plc:gc refer to the operator documentation for the drive you are
work ing on.

STATUS (R TO L): word6 wordS wordd word3 word? wordl wordO:
Tho ototu. is the response to the SOI GET STATUS command. These
are printed in HEX., <«cNOTE THAT THE STATUS IS PRINTED OuUT
FRO‘! RIGHT TO LEFT?!>>, The stetus’' meaning is beyond the scope
of this text, pleese rofcr to the operator documentation for the
drive ycu are wor':
03002 CZUDC HRD ERR 03002 ON \NIT oo TST 003 SUB 000 PC: xxxxxx
DISK FMTIM DM PC:xxx>r UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
TIME-OUT OF PECEIVE
COMMAND WAS GET COMMON CHARACTERISTICS
REAL. TIME STATE 0003
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

This error is & failure of the drive to respond to an SDI
level 2 command (see the SDI specification) befor the
drive supplied command timeout expires.

Check 03001 for explanation of 'REAL TIME STATE' and ' STATUS'
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03003

03004

03005

03006

CZUDC HRD ERR 03003 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:es
FIRST WORD RECEIVED WAS NOT A START FRAME

COMMAND WAS GET COMMON CHARACTERISTICS

REAL TIME STATE 0003

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

The first word received by the UDA from the drive was not a
valid message start frame.

Check 03001 for explanation of 'REAL TIMF STATE’' and ‘'STATUS'

CZUDC HRD ERP 03004 ON UNIT OO0 TST 003 SUB 000 PC: xxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
FRAMING ERROR ON LEVEL O RESPONSE

COMMAND WAS GET COMMON CHARACTERISTICS

REAL TIME STATE 0003

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

Error 3004 is caused by one or more of the following
conditions: 1) Illegel frame code -- the frame is not
a message start, continue, or end freme. 2) Illegal
sequence of frames -- such as & mess start freme
without ever receiving a message end frame. This cen be
ceused by the drive sending a response before the UDA
asserts receiver ready, or & random hit on the SOI cable
that gerbles & frame or s bed drive trensmitter or UDA
receiver.

Check 03001 for explanation of 'REAL TIME STATE' and 'STATUS’

CZUDC HRD ERR 03005 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
CHECKSUM ERROR ON LEVEL O RESPONSE

COMMAND WAS GET COMMON CHARACTERISTICS

REAL TIME STATE 0003

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

The checksum atteched to » message end frame did not match
the checksum computed over the level 2 commend. This could
be caused by 8 bad drive transmitter, bad UDA receiver,
incorrectly computed checksum by the drive (unlikely)

or a random hit on the SDI csble.

Check 03001 for explanation of 'REAL TIME STATE' and 'STATUS’

CZUDC HMRD ERR 03006 ON UNIT OO0 TST 003 SUB 000 PC: xxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
RESPONSE LONGER THAN EXPECTED

COMMAND WAS GET COMMON CHARACTERISTICS

REAL TIME STATE 0003

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

The buffer size set aside for the response was not large
enough for the response received, This is caused by the
dr've sending a response that is incorrect for the request
sent to the drive, or the drive send ng some garbage with

SFQ@ 0045
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03007

03008

03009

03011

the response.
Check 03001 for explanation of 'REAL TIME STATE’' end ’'STATUS’

CZUDC HRD ERR 03007 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hhh:mm:ss
CODE FROM RECEIVE WAS UNINELLIGIBLE FROM SUBSYSTEM = 0000

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 UDA returns an error
code from an operation that test 3 does not recognize.
Possible UDA microcode change without test 3 update.

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

CZUDC HRD ERR 03008 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DORIVE xxx RUNTIME hhh:mm:ss
COMMAND DID NOT RETURN EXPECTED RESPONSE CQDE
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 an UNSUCCESSFUL response from
the drive, or the drive sending some response other than
the correct response for the reguest sent to the drive.
See the contents of status for the unexpected response
error (or resson).

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

CZUDC HRD ERR 03009 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
ORIVE NOT ASSERTING RECEIVER READY IN DRIVE STATE

REAL TIME STATE 0002

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

Test 3 inits the drive and checks the drive's real time
state. If RECEIVER READY was not asserted after a period
of time this error messege is printed.

Cneck 03001 for explanation of 'REAL TIME STATE' end 'STATUS’

CZUDC HRD ERR 03011 ON UNIT OO TST 003 SUB 000 PC: xxxxxx

DISK FUNCTION DM PC:x>.xx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
NO VALID STATE FROM DRIVE

NO DRIVE CLOCKS

CHECK THAT DRIVE IS POWERED ON,

If test 3 attempts to get the drive state, and finds that
there are no drive clocks on the port, the sbove mess

is occurrs. This error ususlly mesans that the SOI cable
is not connected, the drive is not powered on or the
drive's port button that connects it to this UDA is not

SFQ 0046
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03012

03014

03015

03016

03017

03018

depressed.

CZUDC HRD ERR 03012 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:as
NO VALID STATE FROM DRIVE

HARD PARITY OR PULSE ERROR FOR 172 A SECOND

If test 3 attempts to get the drive state. snd gets pulse

or parity errors for a full 1/2 second, the sbove message is
printed. This error ususlly indicetes @ poor connection

or grounding of the SDI cebles, & bad drive transmitter, a
bed UDA receiver or a broken SDI cable.

CZUDC HRD ERR 03014 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
SUBUNIT CHARACTERISICS SAY THERE ARE ZERO READ ONLY GROUPS

IN THE DIAGNOSTIC AREA

After interrogeting the subunit cheracteristics, test 3
finds out that the drive claims there sre zero read only
groups in the diagnostic ares. There must be at least
one for the test to run.
CZUDC HRD ERR 03015 ON UNIT 00 TST 003 SW 000 PC: xxxxxx
OISK FUNCTION OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
SUBUNIT CHARACTERISTICS SAY THERE ARE LESS THAN 1 READ/WRITE
GROUPS IN THE DIAGNOSTIC AREA

After interrogating the subunit characteristics, test 3
finds out that the drive claims there sre zero reed/write
groups in the diagnostic sreas. There must be at lesst
one for the test to run,

CZUDC HRD ERR 03016 ON UNIT 00 TST 003 SUB 000 PC: »xxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh: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 command, R/W READY or ATTENTION did
not set. Check the state for further information. This
could be cause by » bad transmitter or receiver or by a
hit on the SDI ceble.

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

CZUDC HRD ERR 03017 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx
DISK FUNCTION OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:wn:ss
SUBUNIT CHARACERISTICS SAY LESS THAN 1 DIAGNOSTIC CYLINDER

After interrogating the subunit characteristics, test 3
finds out that the drive claims there are zero diagnostic
cylinders. There must be at lesst one for the test to run,

CZUDC HRD ERR 03018 ON UNIT 00 TST 003 SUB 000 PC: »xxxxxx

DISK FUNCTION DM PC:xxxx WUDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
READ/WRITE READY DROPPED BEFORE FORMAT OPERATION

CYLINDER ssa. GROUP bb. TRACK cc.

SFQ 0047
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REAL TIME STATE 0003
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

The R/W READY signal was dessserted by the drive before
a format operation was going to be sent by the UDA.

The drive may have gone off line or is not transmitting
properly or the UDA may not be receiving properly or
the SDI cable took a hit,

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

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

03019 CZUDC HRD ERR 03019 ON UNIT Q0 TST 003 SUB 000 PC: xxxxxx
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
FORMAT OPERATION REPORTED TIME-OUT FAILURE
CYLINDER aaa. GROUP bb. TRACK cc.
REAL TIME STATE 0003
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

The format operation sent by the UDA failed. The command
timed out possibly due to receiver resdy being dropped or
communication problem (bad transmitter or receiver or hit
on the SDI cable)

Where:
aas is the cylinder velue in decimal.
bb is the group velue in decimal.

Check 03001 for explanation of 'REAL TIME STATE’ and ’'STATUS®

cc is the track value in decimal.
03020 CZUDC HRD ERR 03020 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
AFTER RECAL, ERROR BITS WERE SET
REAL TIME STATE 0003
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

After sending & RECALIBRATE command, the ATTENTION
bit was set. Test 3 then sent a 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' eand 'STATUS'

03022 CZUDC HRD ERR 03022 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
READ/WRITE READY DROPPED BEFORE WRITE OPERATION
CYLINDER asa. GROUP bb. TRACK cc.
REAL TIME STATE 0003
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

The R/W READY signal wes deasserted by the drive before
a write cveration was going to be sent by the UDA,
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03023

03024

The drive may have gone off line or is not transmitting
properly or the UDA may not be receiving properly or
the SOI cable took a hit.

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

Check 03001 for explanation of 'REAL TIME STATE' and 'STATUS’

CZUDC HRD ERR 03023 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hhh:mm:ss
COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK, ON LAST BLOCK:
WRITE OPERATION REPORTED FAILURE -- ERROR CODE ssa OCTAL.

OBN bbb. 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 diagnostic space is formatted, at
least one block must be sble to have data written to it
and read from it and the data must be correct. Not one
block (DBN bbb.) from treck (ee) was sble to psss. The
:rr:cln' code (ama) gives the reason for the write operation
ailure.

Where:
asa is the error code in octel.
It may have one of the following velues:
2 » drive failure
3 » requested LBN is a secondery
revector.
<c< NOTE »>>> We asre worki with DBN's
4 * heeder compare failure
(desired header not found)
153 = suepected positioner error
213 * read/write ready failure
253 = drive dats or state clock timeout
(indicates cable/transmitter/
receiver broken)
313 = receiver ready timeout
413 = drive state receive error during write
bbb is the DBN in decimal.
ccc is the cylinder value in decimal.
dd is the group value in decimal.
ee is the track value in decimeal.

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

CZUDC HRD ERR 03024 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DORIVE xxx RUNTIME hhh:mm:ss
READ/WRITE READY DROPPED BEFORE READ OPERATION

CYLINDER aasa. GROUP bb. TRACK cc.

REAL TIME STATE 0003

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

The R/W READY signal wes deasserted by the drive before

SFQ 0049
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03025

03026

8 read operation was going to be sent by the UDA.

The drive may have gone off line or is not trensmitt ' ng
properly or the UDA may not be receiving properly or
the SDI cable took a hit.

Where:
sss is the cylinder value in decimal.
bb is the group value in decimal.
c¢c is the track value in decimal.

Check 03001 for explanation of 'REAL TIME STATE' and 'STATUS’

CZUDC HRD ERR 03025 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx

ODISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:es
COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK., ON LAST BLOCK:
READ OPERATION REPORTED FAILURE -- ERROR CODE asa OCTAL.

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 disgnostic space is formatted, at
least one block must be able to have deta written to it
and read from it and the data must be correct. No block
from track (ee) wes able to pass. The error code (saa)
gives the reason for the reed operation failure.

wWhere:
asa is the error code in octal.
It may have one of the following values:
2 = drive failure
3 = requested LON is a secondary
revector.
<<c NOTE >>> e are worki with DBN's
4 = header compere failure
(desired header not found)
52 = SERDES overrun error
150 = deta sync timeout on read
153 = suspected positioner error
213 * resd/write ready failure
253 = drive data or state clock timeout
(indicetes cable/transmitter/
receiver broken)
313 = receiver ready timeout
413 = drive state receive error during write
ccc is the cylinder value in decimal.
dd is the group value in decimal.
ee is the track value in decimal.

Check 03001 for explanation of 'REAL TIME STATE' and 'STATUS’

CZUDC HRD ERR 03026 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx

OISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK. ON LAST BLOCK:

OATA COMPARE FAILURE ON WORD aa.

EXPECTED DATA bbbb

ACTUAL DATA ccece

CYLINDER ddd. GROUP ee. TRACK f¥f,.

SFQ 0050
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03027

03028

03029

After each track in the diegnostic spece is formatted, at
least one block must be able to have data written to it
end read from it and the data must be correct. Not one
block (DBN bbb.) from treck (ee) was able to pass. The
data read did not match the data written.

Where:
aa is the offset in decimal into the buffer where
the error occurred.
bbbb is the expected data in hex.
ccce is the sctual data in hex.
ddd is the cylinder value in decimal.
ee is the group value in decimal.
ff is the track value in decimal.

CZUDC HRD ERR 03027 ON UNIT 00 TST 003 SUB 000 PC: xxxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
SEEK COMPLETE TIME-OUT -- READ/WRITE READY DID NOT SET

SEEK WAS TO CYLINDER saa. GROUP bb.

REAL TIME STATE 0003

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

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

Where:
asa is the cylinder in decimal.
bb is the group in decimal.

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

CZUDC HRD ERR 03028 ON UNIT 00 TST 003 SUB 000 PC: »xxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
NO BLOCK ON THIS TRACK CAN BE READ. LAST BLOCK TRIED:

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

After a seek to a treck, at least one block must be able
to be read to assure that test 3 cen read the header. If
not one block was successful, error message 3028 appears.

Where:
a is ‘L’ for LBN, ‘D' for DBN, or ’'X' for XBN.
bbbb is the block number in decimal.
ccc is the cylinder in decimeal.
dd is the group number in decimal.
ee is the treck number in decimal.
CZUDC HRD ERR 03029 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME nnh:mm:ss
AVAILABLE WAS NOT ASSERTED AFTER DISCONNECT
REAL TIME STATE 0003
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

SFQ 0051
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03030

030.11

03032

After the DISCONNECT command was sent, the AVAILABLE flag
should be asserted after a period of time. It it never
was, then error 3029 sppesrs. There maybe o problem with
a transmitter or a receiver or the SDI ceble at this point,

Check 03001 for explanation of 'REAL TIME STATE' and ‘'STATUS'

CZUDC HRD ERR 03030 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx

DISK FUNCTION OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
INVALID LEVEL 2 COMMAND OPCODE sesa WAS SUCCESSFUL

REAL TIME STATE 0003

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

Some invalid level 2 commands are sent over the SDI. The
drive should find these illegal commands and flag them
as such. If the drive doesn’'t, then error 3030 will appear.

Where asaa is the invalid command in hex.
Check 03001 for explanation of 'REAL TIME STATE' and ‘'STATUS'

CZUDC HRD ERR 03031 ON UNIT OO0 TST 003 SUB 000 PC: xxxxxx

DISK FUNCTION OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
COMMAND WITH type LENGTH = a WAS SUCCESSFUL

REAL TIME STATE 0003

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

SDI level 2 commands with invalid lengths are
gsent to the drive to check if the drive can find them.

Where:
type could be 'COMMAND' or 'RESPONSE’ for which
field was affected
a is the invalid length

Check 03001 for explanation of ‘REAL TIME STATE' and 'STATUS'

CZUDC HRD ERR 03032 ON UNIT 00 TST 003 SUB 000 PC: »xxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
UNIT DID NOT REPORT TRANSMITTION ERROR

WHEN reason

REAL TIME STATE 0003

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

Invalid level 1 sequences were sent to the drive.
Several segquences are tried and the drive should find
fault with everyone of them.

Where reason could be one of the following:

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

AN END FRAME WIN A BAD CHECKSUM WAS SENT

A CONTINUE FRAME WAS SENT WITH NO START FRAME

Check 03001 for explanation of 'REAL TIME STATE' and 'STATUS’
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03033

03035

03036

03037

03038

CZUDC MRD ERR 03033 ON UNIT 00 TST 003 SUB 000 PC: mxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
UNIT ACCEPTED AN INVALID GROUP NUMBER FROM GROUP SELECT LEVEL 1

REAL TIME STATE 0003

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

A level 1 select group commend with en illegal group number
is sent to the drive. If the drive sccepted it, then error
3033 will be displayed.

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

CZUDC DVC FTL ERR 193035 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
SUCCESSFULLY WROTE ON DBN AREA WHEN DRIVE WAS WRITE PROTECTED

REAL TIMZ STATE 0003

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

An attempt wae made to write on a write protected
drive. It should have resulted in an error response
from the disk crive, but it didn't.

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

CZUDC OVC FTL ERR 03036 ON UNIT OC TST 003 SUB 000 PC: xxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
ODRIVE IS NOT PROPERLY FORMATTED.

UDA WILL SPIN DOMN THIS ORIVE IF USED IN NORMAL SYSTEM OPERATION
THIS DRIVE NEEDS TO BE FORMATTED.

Test 3 readw @ copy of the FCT in tne XBN sres and determined
that the FCT wae corrupted. An{ normal opersting system
(which uses the UDA ae @ controller) will spin down the drive,
20 the drive will need to be reformatted.

CZUDC OVC FTL ERR U3037 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE nxx RUNTIME nhh:mm:ss
ORIVE IS FORMATTED IN 576 BYTE MODE.

TO RUN WITH A UDA, THIS DRIVE NEEDS TO BE FORMATTED IN 512 BYTE MODE.
UDA WILL SPIN DOMWN THIS DRIVE IF USED IN NORMAL SYSTEM OPERATION
THIS DRIVE NEEDS TO BE FORMATTED.

Test 3 reade & copy of the FCT from the XBN eres and determined
that the drive was formattied in S76 byte mode. Any normal
operating system (which uses the UDA ss @ controller) will spin
down the drive, 80 the drive will need to be reformetted.

CZUDC OVC FTL ERR 03038 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx

ODISK FUNCTICON DM PC:xxxx UDA AT xxxaxx DRIVE xxx RUNTIME Ahh:mm:ss
NO COPY OF THE FCT COULD BE READ.

UDA WILL SPIN DOWN THIS DRIVE IF USED IN NORMAL SYSTEM OPERATION
THIS DRIVE NEEDS TO BE FORMATTED.

Test 3 ettempted to read every copy of the FCT without success.
Any normal operetir g system (which uses the UDAR as a controller)
ui{l spin down the drive, 80 the drive will need to be reformatted
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3.2.7

TEST 4 INFORMATIONAL MESSAGES

UNIT u UDA AT cccece DRIVE n RUNTIME Ni-:mm:ee
A CORRECTABLE ECC ERROR EXISTS IN type bn
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder

The above messege occurs when Test 4 1) detects an ECC error and
2) is sble to correct it, and 3) the corrections are less than
the drive ECC threshold, (e SOI DRIVE CHMARACTERISTIC) snd 4) the
€0C computed over the corrected sector matched the EDC reead.

UNIT unit UDA AT udeadr DRIVE plug RUNTIME hh:mm:ss
INITIAL WRITE COMPLETE

Whenever Test 4 ig STArted with initial write ensbled, <<OR>> whenever
it is STArted or RESterted snd the diagnostic ares i being tested on a
drive not in resd only mode, the disk will be initially written.

The sbove message occurs when the initial write completes.

UNIT unit UDA AT udeedr ORIVE plug RUNTIME hh:mm:ss
READ ONLY DRIVE, INITIAL WRITE WILL NOT BE PERFORMED

If an initisl write is to be performed (see sbove for congitions)
ond 8 unit or subunit is in read only mode, (can be set in the manual
intervention questions) an initial write will not be performed, and
this message will orint to inform the operator.

NOTE: DATA COMPARE ERRORS RESULT IF THME DISK IS NOT INITIALLY WRITTEN!!

UNIT unit UDA AT udeadr DRIVE plug RUNTIME hh:mm:se
THE PREVIOQUS DEVICE FATAL WILL CAUSE THE FOLLOWING DRIVES
TO BE OROPPED: plug., plugel, plug+2, plug*3

plug: drive plug number -- each subunit's plug number is
dicpl:zsd. for 8 single subunit drive (such as
and R ) only one plug number is displayed.

If a device fatal error occurs and dropping is enasbled, <<ALL>> subunits
on the unit that the device fatal occurred must be dropped. To inform

the operator, this message is nrinted after the device fatal error message.

NOTE: IF MORE THAN ONE UDA IS ON A SYSTEM, THIS MESSAGE MAY NOT
IMMEOIATELY FOLLOW THE DEVICE FATAL IF AN ERROR HAPPENS AT THE SAME
TIME ON ANOTHER UDA.
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3.2.8

04001

04002

04003

IESY 4 ERROR MESSAGES (04000 TO 04999)

CZuonC SFT ERR 04001 ON UNIT OO0 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER OM PC:xxxx UDA AT xxxxxx ODRIVE xxx RUNTIME hh:mm:ss
ATTN ASSERTED DURING SEEK

SEEK FROM GRP grosp CYL cylinder TO GRP group CYL cylinder

REAL TIME STATE 0003

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

This error occurs when the drive asserts the SDI ATTENTION s gneal
without asserting the READ/WRITE READY signel. indicating the
unsuccessful completion of a seek.

See retry/recovery section for recovery details.

CzZudDC SFT ERR 04002 ON UNITY 00 TST 04 SUB 000 PC: »xxxxx

DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
ATTN ASSERTED UNEXPECTEDLY, ASYN DRIVE ERROR OR LOGGABLE

INFORMATION

REAL TIME STATE 0003

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

This is an asynchronous drive error. Asynchronous drive errors are
those errors reported by the drive which are not related to a level 2
command. Theee errors are reported by the drive using the SDI
ATTENTION signal. The operator must {ool: at the status returned to
determine the error that occurred.

See retry/recovery section for recovery details.

CZuoC SFT ERR 04003 ON UMNIT OO0 TST 04 SUB 000 PC: xxxxxn

DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
SEEK DID NOT COMPLETE, NEITHER ATTN OR R/W RDY WAS ASSERTED

BEFORE TIMEOUT

SEEK FROM GRP groo.p CYL cylinder TO GRP group CYL cylinder

REAL TIME STATE 0003

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

This error occurs when the drive fails to sssert READ/WRITE READY

before the seek timeout, which indicates the successful completion of a seek.

See retry/recovery section for recovery details.

CZUDC HRD ERR 04004 ON UNIT OO0 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
RCT AREA CORRUPTED, COULD NOT FIND REPLACEMENT FOR

LBN THAT WAS REVECTORED

ATTEMPTING TO READ RCT LBN bn

SEARCHING FOR LBN bn

C2uDC  HRD ERR 04004 ON UNIT OC TST 04 SUB COO0 PC: wxxwaxx
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DISK EXERCISER DM PC:xxxx UDA AT xxxxax DRIVE xxx RUNTIME hh:mm:ss
RCT AREA CORRUPTED, COULD NOT FIND REPLACEMENT FOR

LN WITH HEADER NOT FOUND

ATTEMPTING TO READ RCT LBN bn

SEARCHING FOR LBN bn

Error 4004 will occurr only when Tust 4 is running in the

customer date aree. It occurs when 1) A sector is either marked revectored

or the header can‘'t be found in two revolutions of the disk (both cases

should be revectored) and 2) The replacement for that sector isn‘'t found

in the RCT and 3) a NULL entry ien't found et the end of the RCT

(see DEC STANDARD 166, Replacement end Caching Table Format). In either

S.m. thodubunit should be reformatted, and the cause of the RCT corruption
termined.

C2uDC MRD ERR 04005 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
HEADER NOT FOUND DURING WRITE

DBN bn
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEX: GRP group CYL cylinder

Error 4005 occurs only when Test 4 is writing o DBN or RBN. This is because
bad blocks in the disgnostic ares sre not revectored, end RBN's are what
LBN's are revectord to, so they should never be bad. Test 4 reports this
error if the header being searched for couldn't be found in two

revolutions of the disk.

CZUDC SFT ERR 04006 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx

OISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:em:ss
SELECT TRACK AND WRITE LEVEL 1 CMD NOT SENT

ATTEMPT attempt

tyoe bn

SECTNS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEX: GRP group CYL cylinder

REAL TIME STATE 0003

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

Select track and read or write not executed occurs when the

UDA ettempts to send the select track and read/write level 1 cmd,

but receiver rcady is deasserted or the state is invaelid so it

carnot send the commend (the SERDES could eleso be broken so it's unable
to send the commaend). The same error is generated if the UDA gets »
header sync timeout, end when it looks et the drive's state, it is
either invalid or reciever ready is deasserted (header sync timeout is
<<NDT>> a @rror -- it's quite normal on @ high-density disk).

See retry/recovery section for recovery details.

CZuoC SFT ERR 04007 ON UNIT 00 TST 04 SUB 000 PC: xxxxwnx
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
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04009

04010

ECC DETECTED ERROR
RETRY retry
ERROR RECOVERY LEVEL level

type bn
SECTORS FROM INDEX sector TRX track GRP group CYL cylinder

Error 4007 occurs if an ECC error is detected but ECC correction is
disabled.

See retry/recovery section for recovery details.

CZuDC SFT ERR 04008 ON UNIT 00 TST 04 SUB 000 PC: »xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx ODRIVE xxx RUNTIME hh:mm:ss
ECC DETECTED ERROR, BUT CORRECTION FAILED

RETRY retry

ERROR RECOVERY LEVEL level

type bn
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder

Error 4008 occurs if an ECC error is detected. but the correction
algorithm is unable to correct the errors.

NOTE: THIS IS USUALLY (BUT NOT ALWAYS) INDICATIVE OF A BAD SPOT IN THE
ECC RESIDUE AREA AFTER THE DATA AREA OF THE SECTOR.

See retry/recovery section for recovery details.

CZuDC SFT ERR 04009 ON UNIT OO0 TST 04 SUB 000 PC: xxxuxnx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
ECC CORRECTIONS EXCEED THRESHOLOD

RETRY retry

ERROR RECOVERY LEVEL level

type bn
SECTORS FROM INDEX sector TRK treck GRP group CYL cylinder

Error 4009 occurs if an ECC error is detected, the correction
slgorithm gucceeds in correcting the errors, but the number ~f bits
that were corrected exceeds the correction threshold (a SOI LRIVE
CHARACTERISTIC).

See retry/recovery section for recovery details.

CZunC SFT ERR 04010 ON UNIT 00 TST O4 SUB 000 PC: xxmmxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
€ECC CORRECTION SUCCEEDED, BUT EDC DETECTS ERROR

RETRY retry

ERROR RECOVERY LEVEL level

type bn

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder

EDC COMPUTED edc

EDC READ edc
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04011

04012

edc: The edc computed and read in octal.
Error 4010 could be caused by several problems:

1) A buffer with a few ECC errors that cen be corrected. but the EDC
was incorrectly computed or written, or 2) The ECC algorithm
incorrectly corrected the buffer and/or the EDC value, (but corrections
were less than the threshold) or 3) UDA buffer RAM problem.

See retry/recovery section for recovery details.

CcZuoC HRDO ERR 04011 ON UNIT 00 TST O4 SUB 000 PC: xxxxxx
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hh:mm:ss
EmmngCOVERY TRIED ALL LEVELS WITHOUT SUCCESS
pe
G‘P group CYL cylinder

Error 4011 occurs when retries are enabled, and Test 4 has tried
all retries on all levels of error recovery. See ECC and EDC
retries in the retry/recovery section.

CZuoC HRD ERR 04012 ON UNIT 00 TST O4 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
OATA COMPARISON FAILEOD

ECC OR EDC HAD DETECTED ERROR IN BUFFER

type bn

SECT(RS FROM INDEX sector TRK track GRP group CYL cylinder

PATTERN NUMBER pattern

OFFSET OF ERROR WITHIN BUFFER: buffer _offset

OFFSET OF ERROR WITHIN DISPLAYED LIST: liet_offset (1ST WORD OFFSET 0)
detal datal detal date3 deted data5
datab data? detal data9 datal0 detall

CZuonC HRD ERR 04012 ON UNIT 00 TST 04 SUB 000 PC: »aaxax

OISK EXERCISER DM PC:xxxx UDA AT xxxxxx ODRIVE axx RUNTIME hh:mm:ss
OATA COMPARISON FAILEOD

ECC OR EDC HAD <<NOT>> DETECTED ERROR IN BUFFER

type bn

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder

PATTERN NUMBER pattern

OFFSET OF ERROR WITHIN BUFFER: buffer_offset

OFFSET OF ERROR WITHIN DISPLAYED LIST: list_offset (1ST WORD OFFSET 0)
datel datal detal detel dated datad
datab data? data8 data9 datal0 datell

pattern: The pattern number (decimal) that failed the comparison.

buffer_offset: The offset of the error (decimal) within the sector read.

where the first word in the sector is offset O

list_offset: The of fset of the error (decimal) within the displayed list,

where the first word n the 1l'st is offset O

SFQ 0058



HS

Siggcsgcﬂgénfn?faz DRV DIAG MACRO v05.00 Wednesday 04 Jen 84 16:12 Pege 45 4

04013

04014

04015

dataX: Test 4 displays twelve deta words read from the sector.
They are displayed left to right, top to bottom.

Error 4012 occurs when 8 dete compare detects a difference between

the buffer read and a known datas pattern., The operator is informed i f
the error wes detected by the ECC or EDC. The first word of the sector
which may or may not be printed, depending on the position of the error,
is the pattern number repliceted in each nibble of the word. If a disk
is not initelly written, it is likely that dete comparison faeilures will
occur in the fist word of the sector. The following is the first word
of the sector for the sixteen different patterns.

pattern word O pattern word O
1 010421 9 114631
2 021042 10 125252
3 031463 11 135673
4 042104 12 146314
S 052525 13 156735
6 063146 14 167356
7 073567 15 177777
8 104210 16 000000

Note that pattern 16 is mepped to pattern O,

CZUDC DEV FTL ERR 04013 ON UNIT OO0 TST 04 SUB 000 PC: xxxxxx
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
DRIVE NOT ONLINE TO UDA, AND NOT SPINABLE

If a grive dropps offline while being tested (a normal occurance during
Test 4) and some event happens that makes the drive unspinnable (such as
the operator popping out the run/stop switch) error 4013 will be printec.
If the operator inhibits dropping units, Test 4 will go into error recovery
and loop on error 4023, spindle dropped ready.

CZuDC DEV FTL ERR 04014 ON UNIT OO0 TST 04 SUB 000 PC: xxxxxx
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
UNABLE TO COMPLETE SEEK -- TRIED 3 TIMES

T
P group CYL cylinder

Once a seek has been attempted 3 times, and never successfully completed,
error 4014 will be printed and the entire unit dropped. 1If the operator
inhibits dropping units, the drive will be recalibrated, and the seek
will be attempted again,

CZunC SFT ERR 04015 ON UNIT 00 TST 04 SUB 000 PC: =xxxaxxn

DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hnh:mm:ss
SEEK REQUIRED retries RETRIES BEFORE COMPLETING

GRP group CYL cylinder
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retries: The number of times the seek wes re issued

If a seek required retries, error 4015 would print to notify the
operator.

04016 CzZuoC OEV FTL ERR 04016 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
ERRORS DURING DRIVE INITIALIZATION AND SETUP
THIS UDA AND ALL ORIVES ATTACHED WILL BE REMOVED FROM TESTING

If eny errors occur during drive and test initialization, DRIVES
ATTACHED TO THE UDA THAT HAD THE DRIVE INITIALIZATION ERRORS WILL
NOT BE TESTED. In this cese, error 4016 will be printed to notify
the operator. THIS ERROR DOES <<NOT>> REFER TO UDA INITIALIZATION.
This error is unaffected by the operstor inhibiting the dropping of
units.

04017 CZUDC DEV FTL ERR 04017 ON UNIT OO0 TST 04 SUB 000 PC: xxxxxx
DISK EXERCISER DM PC:xxxx UDA AT xxaxxx DRIVE xxx RUNTIME hh:mm:ss
NO VALID STATE FROM DRIVE
NO DRIVE CLOCKS

CZUDC DEV FTL ERR 04017 ON UNIT 00 TST 04 SUB 000 PC: xxxxax

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
NO VALID STATE FROM DRIVE

HARD PARITY OR PALSE ERROR FOR 172 A SECOND

If Test 4 is <<EVER>> unable to t valid drive state, the drive is
immediastely dropped, and error 4017 is printed. There are two types

of invalid state: no clocks or ‘hard’ errors. If Test 4 <<EVER>> detects
no clocks, the driver is dropped IMMEDIATELY, Parity end pulse errors

are normal, 80 Test 4 tolerates them, <<UNLESS THEY HAPPEN CONTINUOUSLY
FOR 172 A SECOND>>. If they do occur for 1/2 s second, either the
tranemitter or receiver is bad, and the drive is dropped. If the

operator hes inhibited the dropping of units, Test 4 will retry the module
that the error occurred on.

04018 CZUDC DEV FTL ERR 04018 ON UNIT 00 TST 04 SUB 000 PC: xxxaxx
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
ATTEMPT TO WRITE ON WRITE PROTECTED DRIVE
ERROR CODE RETURNED FROM UDA: code
REAL TIME STATE 0003
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

code: The error (in octal) returned to Test 4 from the UDA
when Test 4 attempted to write on the write protected drive.

The UDA error codes (in octal) are as follows:

code error
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04019

04020

04021

2 SELECT TRACK AND WRITE LEVEL 1 CMD NOT SENT
3 LBN IS REVECTORED

4 HEADER NOT FOUND

153 SEEK OR HEAD SELECT ERROR

213 R/W ROY DROPPED

253 OATA OR STATE CLOCK TIMEOUT

313 RCVR ROY DROPPED

413 REAL TIME STATE RECEIVE ERROR

If Test 4 attempts to write on & write protected drive, error 4018

is printed. Test 4 requires the drive to detect the attempt to write
when write protected and return an error for this error to be printed.
If the operator has inhibited the dropping of units, a seek will be
issued and the write attempted again.

cZuoC HRD ERR 04019 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx
OISK EXERCISER DM PC:xxax UDA AT xxxx:x UDRIVE xxx RUNTIME nh:mm:ss
HEADER NOT FOUND DURING REAC

type bn
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

Error 4019 occurs only when Test 4 is reading @ DBN or HBN. This is because
bad blocks in the disgnostic area sre not revectored, ad RBN‘'s are what
LBN's sre revectord to, so they should never be bad. Test 4 rcports this
error if the header being sesrched for couldn’'t be found in two

revolutions of the disk.

CZuoC SFT ERR 04020 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
SELECT TRACK AND READ LEVEL 1 CMD NOT SENT

ATTEMPT attempt

type bn -
SECTMS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE 0003

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

Select treack and read or write not executed occurs when the

UDA attempts to send the select track end read/write level 1 cmd,

but receiver ready is deaseserted or the state is invelid so it

cannot send the commend (the SEPDES could aleo be broken so it's unable
to send the command). The same error is generated if the UDA gets o
header sync timeout, and when it looks at the drive's state, it is
either invalid or reciever ready is dessserted (header sync timeout is
<<NOT>> a error -- it's quite normal on & high-density disk).

See retry/recovery section for recovery detesils.

€CZubc DEV FTL ERR 04021 ON UNIT 00 TST 04 SUB 000 PC: »xxxxx
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
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04022

04023

DRIVE NOT FORMATTED IN 512 BYTE MODE -- UNABLE TO TEST
FCT BLOCK ZERD MOOE WORD: mode

sss THIS PACK HAS AN INVALIDO FORMAT AND CANNOT BE USED sss
mode : The mode word found on the drive's FCT block zero.

Error 4021 occurs only when Test 4 Finds that the mode word found in
FCT block zero is not the 512 byte mode word (126736 octal). See DEC
STANDARD 166 "FCT Structure”. nhibiting the dropping of units has
no effect on this error.

CZuDC DEV FTL ERR 04022 ON UNIT ON TST 04 SUB 000 PC: xxxxxx
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
COULD NOT READ FCT BLOCK ZERO

sss THIS PACK HAS AN INVALIO FORMAT AND CANNOT BE USED ssae

Error 4022 occurs when test 4 is unable to read any copy of FCT
block zero. See DEC STANDARD 166 "FCT Structure”. Inhibiting
the dropping of units has no effect on this error.

CzuDnC DEV FTL ERR 04023 ON UNIT OO0 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
UNABLE TO CONTINUE TESTING

PORT SWITCH QUT

REAL TIME STATE 0003

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

If, during testing, the operator disables the port thet Test 4 is using
by popping out the port switch, Test 4 prints error 4023, CHANGING

THE STATE OF THE PORT SWITCH FOR THE PORT THAT Test 4 IS <«NOT>> USING
HAS NO EFFECT ON THE TEST. If dropping of units is inhibited, Test 4
will loop in error recovery, printing this error, until the error
state is corrected (by some oxternal action).

CZUDC DEV FTL ERR 04023 ON UNIT 00 TST O4 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
UNABLE TO CONTINUE TESTING

RUN/STOP SWITCH OUT

REAL TIME STATE 0003

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

If, during testing, the operator pops out the run/stop switch,

Test 4 prints error 4023, If dropping of units is inhibited, Test 4
will loop in error recovery, printing this error, until the error
otate is corrected (by some external action).

CZUDC  DEV FTL ERR 04023 ON UNIT OO0 TST 04 SUB 000 PC: xxxxaxx
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DISK EYERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
UNABLE TO CONTINUE TESTING

SPINDLE DROPPED READY

REAL TIME STATE 0003

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

IF, during testing, the spindle drops from its ready state,

error 4023 is printed. If dropping of units is inhibited, Test 4
will loop in error recovery, printing this error, until the error
state is corrected (by some external action).

04024 CZuDC SFT ERR 04024 ON UNIT 00 TST 04 SUB 000 PC: »xxxxxx
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
€EDC DETECTED ERROR BUT ECC DID NOT
RETRY retry
ERROR RECOVERY LEVEL level

type bn

S£CTOﬂS FROM INDEX sector TRK track GRP group CYL cylinder
€EDC COMPUTED edc

€EDC READ edc

edc: The edc computed and read in octal.

Error 4024 could be caused by several problems. 1) A buffer with no
ECC errors, but the EDC wes incorrectly computed or written., or 2) UDA
buffer RAM problem, or 3) The error is such that the ECC reslly doesn’'t
detect an error... This is unlikely.

See retry/recovery section for recovery deteails.

04025 CZUDC HRD ERR 04025 ON UNIT 00 TST 04 SUB 000 PC: »xxxxxx
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE nxx RUNTIME hh:mm:ss
WRITE ATTEMPTED MAXIMUM TIMES
type bn

If three 1I/0 errors occur when attempting to write to the drive
(one 170 error if retries are disabled) error 4025 is printed
to inform the operator.

04026 CzZuoC HRD ERR 04026 ON UNIT 00 TST 04 SUB 000 PC: xxaaxx
DISK EXERCISER DM PC:xxxx UDA AT nxxxxx DRIVE xxx RUNTIME nh:mm:ss
zEAD ATTEMPTED MAXIMUM TIMES
ype bn

If three 1/0 errors occur when attempting to read from the drive

(one 1/0 error if retries are disabled) error 4026 is printed
to inform the operator.

04028 CZUDC DEV FTL ERR 04028 ON UNIT 00 TST 04 SUB 000 PC: xxxwnx
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04034

04035

04036

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nh:mm:ss
BOTH READ ONLY <AND> WRITE ONLY BITS SET -- HOST ERROR

Error 4028 prints ONLY IF THERE IS A MOST CODE ERROR -- THIS IS NOT
AN ERROR FROM A DRIVE. Inhibiting the dropping of units has no effect
on this error.

CzZuDC SFT ERR 04034 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
SERDES OVERRUN ERROR DURING READ

ATTEMPT attempt

type bn

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE 0003

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

The SERDES overrun error is detected on a read operation and is
indicative of a drive whose transfer rate is greater than 23 MHZ
or a broken SERDES.

See retry/recovery section for recovery details.

CzuoC SFT ERR 04035 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xoxxx UDA AT xxxxxx DORIVE xxx RUNTIME nh:mm:ss
DATA OR STATE CLOCKX TIMEOUT DURING READ

ATTEMPT attempt

type bn

SECTWS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE 0003

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

The loss of drive clock occurs when the UDA is clocking data to or
from the drive through the SERDES. Failure of a word to be
clocked in during a 125 millisecond time period triggers a loss of
drive clock error.

See retry/recovery section for recovery details.

CZuoC SFT ERR 04036 ON UNIT 00 TST 04 SUB 000 PC: »xxxxxx

GISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
ODATA SYNC TIMEOUT DURING READ

ATTEMPT attempt

type bn

SECTWS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE 0003

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

This error occurs on a read operation after the correct header has

SFQ 0054
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04037

04038

04040

been found and the UDA times out waiting for the data sync word.

See retry/recovery section for recovery details,.

c2uoC SFT ERR 04037 ON UNIT 00 TST 04 SUB 000 PC: »xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
R/W ROY DROPPED BEFORE/DURING READ

ATTEMPT attempt

type bn

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE 0003

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

The loss of read/write ready error is detected either before an
1/0 has begun when trying to send out the resl time commend or at
the end of an 1/0 operation when checking for errors.

See retry/recovery section for recovery details.

CZuonC SFT ERR 04038 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
RCVR ROY DROPPED BEFORE/DURING READ

ATTEMPT attempt

type bn

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE 0003

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

The loss of drive receiver ready is detected when the UDA is trying
to send out a real-time read or write commend.

See retry/recovery section for recovery details.

CZuDC HRD ERR 04040 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
ALL COPIES OF RCT READ WITH ERROR, SEARCHING FOR

LBN THAT WAS REVECTORED

LAST RCT LBN SEARCHED bn

SEARCHING FOR LBN bn

CZuDC HRD ERR 04040 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
ALL COPIES OF RCT READ WITH ERROR, SEARCHING FOR

LBN WITH HEADER NOT FOUND

LAST RCT LBN SEARCHED bn

SEARCHING FOR LBN bn

Error 4040 occurs when Teat 4 is trying to find the RBN that replaces
a LBN that was revectored or whose hecder could not be found (both should

SFQ 0065
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be revecto—~ed). Test 4 was unabdle to t & valid copy out of the M copiee
of the RCT due to 1/0 errors or ECC/EDL errors. ™M is @ SOI DRIVE
CHARACTERISTIC and is defined by the drive. This is indicitave of either
8 bad pack (MDA) or that something wrote over the RCT incorrectly. Try
to reformat the subunit.

CZ2UDC HMRD ERR 04041 ON UNIT 00 TST 04 SUB Q00 PC: xxxxxx

DISK EXERCISER OM PC:xxxx UDA AT xrxxxx DRIVE xxx RUNTIME hh:mm:ss
COULD NOT FIND REPLACEMENT FOR

LBN THAT WAS REVECTORED

LBN TO REPLACE bn

Ccz2unC MRD ERR 04041 ON UNIT OO TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER OM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME nRh:mm:ss
COLD NOT FIND REPLACEMENT FOR

LBN WITH HMEADER NOT FOUND

LBN TO REPLACE bn

Error 4041 only occurs when Test 4 is runni in the customer data sres., and

i tryi to find the RBN that replaces a L that wes revectored (must be

in the T) or wheoee header could not be found (should be in the RCT, unless
the media under the header has 'grown’ 8 bad spot recently). In either cese.
Test 4 was unable to find an entry in the RCT for the the sector and the subunit
should ba reformatted. In tre case of the revectored LBN, the cause of the
RCT's corruption should be determined (even with the header not found,

the RCT may have baen corrupted beceuse & header going bad without warning

(eg. the formatter not being able to see it as 8 wark spot) is & very

low probibility occureance).

CZUDC DEV FTL ERR 04042 ON UNIT 00 TST O4 SUB 000 PC: wxxxxx

DYISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME Ah:mm:ss
TIMEOUT WAITING FOR SECTOR OR INDEX PULSE

GRP group CYL cylinder

REAL TIME STATE 0003

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

Error 4042 occurs when the UDA microcode never detects a sector
or index puls2? from the drive before s read or write operation.
If dropping of units is inhibited, @ seek will be issued. and
the write attempted sgein,

CZubC SFT ERR 04044 ON UNIT OO TST O4 SUB 000 PC: xxxxax

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
SEEXK OR MEAD SELECT ERROR DETECTED DURING WRITE

ATTEMPT attempt

LBN bn

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder

ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE 0003

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

See error 4045 for description,
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04048

See retry/recovery section for recovery details.

CZ2UDC SFT ERR 04045 ON UNIT OO0 TST 04 SUB 0D0 PC: xxxxxx

DISX EXERCISER DM PC:ixxxx UDA AT xxxxxx ORIVE xxx RUNTIME hh:mm:ee
SEEK OR MEAD SELECT CRROR DETECTED DURING READ

ATTEMPT attempt

LBN b

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder

ORIGIN OF SEEK: GRP group CYL cyl inder

REAL TIME STATE 0003

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

Errores 4044 and 4045 occur when the header compearison routine determines
that the drive is positioned at the wrong physicel cylinder, or that the
wrong head (wrich cen be cylinders, groups or tracks, or any combination
depending on the drive) had been selected. This error only occurs when

the drive iteelf had not detected the miasseel or incorrect head selected.

NOTE : These errors will only be datected when the operator is running
Test 4 in the customer dete eres. This error will <<never>> sppear
when running in the diasgnost 'c ares.

See retry/recovery section for recovery detsils.

CZuDC SFT ERR 04047 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx ODRIVE xxx RUNTIME hh:mm:e3
DATA OR STATE CLOCK TIMEOUT DURING WRITE

ATTEMFT attempt

type bn

SECT(RS FROM INDEX sector TRK treck GRP group CYL cyl nder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE 0003

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

The loes of drive clock occurs when the UDA s clocking dats to or
from the drive thr the SERDES. Feailure of 8 word to be
clocked in during @ 125 millisecond time period triggers a loss of
drive clock error.

See retry/recovery section for recovery details.

CZuoC SFT ERR O4048 ON UNIT 00 TST 04 SUB 000 PC: xaxxxx

OISK EXERCISER DM PC:xxxx UDA AT nxxaxx ORIVE xxx RUNTIME nh:mm:ss
R/W ROY DROPFPED BEFORE/DURING WRITE

ATTEMPT attempt

type bn

SECTNS FROM INDEX sector TRK track GRP group CYL cy!linder
ORIGIN OF SEEX: GRP group CYL cylinder

REAL TIME STATE 0003

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

The lose of resd/write ready error is detected ¢ ther before an
170 has begun when trying to send out the real time command or at
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04049

04050

04051

04052

the end of an 1/0 operation when checking for errors.

See retry/recovery section for recovery details.

CZuDC SFT ERR 04049 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx

OISX EXERCISER DM PC:x>xx UDA AT xxxxxx DRIVE xxx RUNTIME Ph:mm:es
RCVR RDY DROPPED BEFORE/DURING WRITE

ATTEMPT attempt

type bn

SECTNS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE 0003

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

The loss of drive receiver ready is detected when the UDA is trying
to send out a real-time read or writlte commend.

See retry/recovery section for recovery details,

CZUDC DEV FTL ERR 04050 ON UNIT 00 TST O4 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hh:em:es
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR TWIS UNIT
BEGIN/END SET STARTING BLOCK NUMBER GREATER THAN ENDING BLOCK NUMBER

This 13 @ Test 4 initielization error dus to an operetor error. Go back
to the menual intervention questi ons end check the snswers to the
BEGIN/END set questions. Inmhibiting the dropping of units has no effect
on this error.

CZUDC DEV FTL ERR 04051 ON UNIT OO0 TST O4 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:em:ss
OPERATOR ERROR IN ANSWEHING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
THE BEGIN/END SETS OVERLAP

This is @ Test 4 initializetion error due to an operator error. Go back
to the manual intervention guestions and check the snswers to the
BEGIN/END set questions. Inhibiting the dropping of units has no effect
on this error.

CzZuDC DEV FTL ERR 04052 ON UNIT 00 TST 04 SUB 000 PC: »mxxxx

DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
BEGIN/END SET ENDING BLOCK NUMBER EXCEEDS MAXIMUM

HMAXIMUM BLOCK NUMBER ON DEVICE IS maximum _block _number

meximum _block number: Tr.is is the highest block number the operator
can specify.
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04053

04054

04055

04056

This is @ Test 4 initielizetion error due to an operator error. Go beck
to the manual intervention questions and check the answers to the
BEGIN/END set questions. Inhibiting the dropping of units has no effect
on this error,

CZUDC DEV FTL ERR 04053 ON UNIT OO TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER OM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME nhh:mm:ee
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
OUPLICATE BAD BLOCKS

This is @ Test 4 initislizetion error due to an operator error. Go back
to the menual intervention questions and check the answers to the

BAD BLOCK questions. Imnibiting the dropping of units hes no effect

on this error,

CZUDC DEV FTL ERR 04054 ON UNIT OO0 TST 04 SUB 000 PC: »xaxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:es
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
BAD BLOCK NUMBER EXCEEDS MAXIMUM, MAXIMUM BLOCK NUMBER

ON DEVICE IS maximum_block _number

maximum_block number: This is the highest block number the operator
con epecify.

This is @ Test 4 initislizetion error dus to an operator error. Go back
to the manual intervention questions and check the answers to the

BAD BLOCK questions. Inhibiting the dropping of unite hes no effect

on this error.

CZUDC DEV FTL ERR 04055 ON UNIT 00 TST O4 SUB 000 PC: xxxxxn

DISK EXERCISER DM PC:xxxx UDA AT rxxaxxx ORIVE xxx RUNTIME hh:mm:sse
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
STARTING CYLINDER GREATER THAN ENDING CYL INDER

This is & Test 4 initislization error due to an operator error. Go back
to the manual intervention questions and check the answers to the

STARTING AND ENDING CYLINDER questions. Inhibiting the dropping of units

hes no effect on this error.

~ZUDC DEV FTL ERR 04056 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:es
OPERATOR ERROR IN ANSMERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
RANDOM AND SEQUENTIAL SEEKS CANNOT BE MIXED WITHIN A UNIT

Error 4056 is ar operator error. The error occurs on @ multiple subunit
drive when one subunit is selected to run in rendom mode, and another is
selected to run in sequential mode. This mix is not supported, so the
sbove messege is issued. Inhibiting the dropping of units has no effect
on this error,
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04057

04058

04059

cZuoC DEV FTL ERR 04057 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
OVERFLOW WHEN CALCULATING THE L/DBN FROM THE GIVEN CYLINDER

CYLINDER TOO LARGE

This is @ Test 4 initialization error due to sn operator error.

ihe operator entered a cylinder number, that when converted to a block
nusber, the block number exceeded (24428) - 1. Go back

to the manual intervention questions and check the snswers to the
STARTING AND ENDING CYLINDER questions. Inhibiting the dropping of units
hes no effect on this error.

CZUDC DEV FTL ERR 04058 ON UNIT 00 TST O4 SUB 000 PC: xxxxxx

OISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSMWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
TRACK EXCEEDS MAXIMUM FOR DEVICE. MAXIMUM IS maximum_track

maximum_track: Thio‘;s the highest track number the operator cen
specify.

This is @ Test 4 initializetion error dus to an operstor error. Go back
to the manual intervention questions and check the snswers to the

TRACK questions. Inhibiting the dropping of units hes no effect

on this error.

CZUDC DEV FTL ERR 04058 ON UNIT OO0 TST O4 SUB 000 PC: xxxxxx

OISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nh:am:ss
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
GROUP EXCEEDS MAXIMUM FOR DEVICE. MAXIMUM IS maximum_group

MEX i MUM_Qroup : Thh_;s the highest group number the operator can
pec 1y,

This is a Test 4 initialization error due to an operator error. Go back
to the manual intervention questions and check the answers to the

GROUP questions. Inhibiting the dropping of units has no effect

on this error.

CZuDC DEV FTL ERR 04059 ON UNIT 00 TST O4 SUB 000 PC: xxxxxx

DISK EXERCISER OM PC:xxxx UDA AT axxxxx DRIVE xxx RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIY
TWO IDENTICAL TRACKS

This is a Test 4 initiaslization error due to an operator error. Go back
to the manual intervention questions and check the answers to the

TRACK questions. Tnhibiting the dropping of units has no effect

on this error.

CZUDC DEV FTL ERR 04059 ON UNIT 00 TST O4 SUB 000 PC: »xxxxx
ODISK EXERCISER OM PC:xxxx UDA AT xxxxxx IVE xxx RUNTIME hh:mm:ss
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04063

OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
TWO IDENTICAL GROUPS

This is a Test 4 initialization error due to an operator error. Go beck
to the manual intervention questions and check the answers to the

GROUP questions. Inhibiting the dropping of units has no effect

on this error.

czuoc DEV FTL ERR 04062 ON UNIT OO0 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:es
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
DBN COMPUTED FROM END CYLINDER GIVEN EXCEEDS MAXIMUM DBN NUMBER ON
DEVICE - CYLINDER TOO LARGE

This is a Test 4 initialization error,

Note that though there may be writesble DBN's on the 'lest’ cylinder,

the read only diegnostic ares may start on that same cylinder, and Test 4
tries to write to the end of the cylinder that the operator specified.
Therefore, specify the previous cy{indor if cylinders must be specified.
Inhibiting the dropping of units has no effect on this error.

CzZuDC DEV FTL ERR 04062 ON UNIT 00O TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:em:es
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
LBN COMPUTED FROM END CYLINDER GIVEN EXCEEDS MAXIMUM LBN NUMBER ON
DEVICE - CYLINDER TOO LARGE

This is a Test 4 initialization error.

Note that though there mey be writesble LBN’s on the ’'lest’ cylinder,

the RCT area may start on that seme cylinder, end Test 4 tries to

write to the end of the cylinder that the operator specified. Therefore,
specify the previous cylinder if cylinders must be specified.

Innibiting the dropping of units has no effect on this error,

CzZubC SFT ERR 04063 ON UNIT 00 TST 02 LB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
REAL TIME STATE RECEIVE ERROR DURING WRITE

ATTEMPT attempt

type bn

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE 0003

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

The real time drive state receive error is detected at the end of an
1/0 operation and indicates that there was a pulse or parity error
in the receipt of the drive's stete during the [/0 operation.

See retry/recovery section for recovery details.
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04064

04068

04069

04070

c2uDC SFT ERR 04064 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx

CISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
REAL TIME STATE RECEIVE ERROR DURING READ

ATTEMPT asttempt

type bn

SECTMS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE 0003

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

The resl time drive state receive error is detected at the end of an
170 operstion and indicates that there was & pulse or parity error
in the receipt of the drive’'s state during the 1/0 operation.

See retry/recovery section for recovery details.

CZUDC HRD ERR 04068 ON UNIT OO0 TST 04 SUB 000 PC: xxxxxx

OISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
UNKNOWN ERROR CODE DURING WRITE

ERROR CODE RETURNED error_code

REAL TIME STATE 0003

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

error _code: This is the error code returned to Test 4 by the UDA
that Test 4 does not recognize.

The unknown error code occurs when the UDA returns en error code from
sn operation that Test 4 does not recognize. Possible UDA microcode
chenge without Test 4 update.

See retry/recovery section for recovery details.

CZUDC HRD ERR 04069 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT »xxxxxx DRIVE xxx RUNTIME hh:em:ss
UNKNOWN ERROR CODE DURING READ

ERROR CODE RETURNED error_code

REAL TIME STATE 0003

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

error_cc This is the error code returned to Test 4 by tre UDA
that Test 4 does not recognize.

The unknown error code occurs when the UDA returns en error code from
an operstion that Test 4 does not recognize. Possible UDA microcode
chenge without Test 4 update.

See retry/recovery section for recovery detasils.

CZuoC SFT ERR 04070 ON UNIT OO0 TST 04 SUB 000 PC: xxxxxx
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss

SFQ@ 0072



16

CZUDCEO UDA & DISK DRV DIAG MACRO v05.00 Wednesday 04 Jen-84 16:12 Page 45-18

USER DOCIMENTATION

04071

04072

04073

TIMEOUT OF SEND

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

command_type: See sectior: following error 4078 for a description

If Test 4 tries to send a level 2 command to the drive, and receiver
ready is deasserted, error 4070 occurs,

See retry/recovery section for recovery details.

CZuoC SFT ERR 04071 ON UNIT OO0 TST O4 SUB 000 PC: xxxxxx

DISK EXERCISER OM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hh:mm:es
TIMEOUT G' RECEIVE

command _t

REAL TIME STATE 0003

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

command_type: See section following error 4078 for a description
This error is a feilure of the drive to respond to an SOI level 2
command (see the SDI specification) before the drive-supplied
command timeout expires.

See retry/recovery section for recovery details.

CZuoC SFT ERR 04072 ON UNIT OO0 TST 04 SUB 000 PC: xxxxxx
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
FIRST WORD RECEIVED WAS NOT START FRAME

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

commend_type: See section following error 4078 for 8 description

The firest word received by the UDA from the drive was not a valid
message start frame.

See retry/recovery section for recovery details.

CZuDC SFT ERR 04073 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
FRAMING ERROR ON LEVEL O RECEIVE

command _type

REAL TIME STATE 0003

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

command_type: See section following error 4078 tor a description

Error 4073 is caused by one or more of the following conditions:

SFQ 0073



J6

CZUDCEO UDA & DISK DRV DIAG MACRO vV05.00 Wednesday 04 Jen 84 16:12 Pege 45 19

USER DOC\M™MENTATION

04074

04075

04076

CZ2UDC

1) I11 l frame code - the freme is not a message start, continue,
or end frame. 2) lIllegal sequence of frames -- such as s message
start freme without ever receiving a message end freme. This cen be
caused by the drive sending a response before the UDA asserts receiver
ready. or a rendom hit on the SDI cable that garbles & frame or a bad
drive transmitter or UDA receiver.

See retry/recovery section for recovery details.

SFT ERR 04074 ON UNIT 00 TST 04 SUB 000 PC: xxxxaxx

DISK EXERCISER DM Pl:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
CHECKSUM ERROR ON LEVEL O RECEIVE

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

commeand_type: See section following error 4078 for & description

The checksum attached to a messege end frame did not metch the chec<sum
computed over the level 2 command. This could be caused by a bad drive
trensmi tter, bad UDA receiver, incorrectly computed checksum by the
drive (unlikely) or @ rendom hit on the I cable.

See retry/recovery section for recovery details.

CZuDC SFT ERR 04075 ON UNIT 00 TST O4 SUB 000 PC: xxxxxx
DISK EXERCISER OM PC:xxxx UDA AT xxxxxa DRIVE xxx RUNTIME nh:em:ss
BUFFER SIZE SMALLER THAN LEVEL 2 RESPONSE

command _type
REAL TIME STATE J003
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

commend_type: See section following error 4078 for a description

The buffer size set aside for the response wes not large enough for the
response received. This is caused by the drive sending s response that

is incorrect for the regquest sent to the drive, or the drive sending some

gerbage with the response.
See retry/recovery section for recovery details.

CZunC SFT ERR 04076 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nh:mm:ss
RESPONSE OF LEVEL 2 CMD NOT AS EXPECTED

command_type

EXPECTED ‘ESP(NSE expected_response

RESPONSE RECEIVED response_received

REAL TIME STATE 0003

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

commend type: See section fcllowing error 4078 for a description

SFQ 0074
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04077

04078

expected_response: This is the correct response (HEX) for the command.

response _received: This is the responese received from the drive, (HEX)
where 8 70 is an unsuccessful response. Any other
then & 70 for this velue indicates & <<VERY>> sick
drive.

This is caused by receiving an UNSUCCESSFUL. response from the drive, or
the drive send ng some response other than the correct response for the
request sent to the drive. See the contents of status for the unexpected
response error (or reason),

See retry/recovery section for recovery details.

CZuDC HRD ERR 04077 ON UNIT 00 TST O4 SUB 000 PC: xxxxxx
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DORIVE xxx RUNTIME hh:mm:ss
DRIVE NEVER DEASSERTED RECEIVER READY AFTER LEVEL 2 SEND

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

command _type: See section following error 4078 for @ description

This is ceused by the drive not seeing & command sent by

the UDA. The drive must desssert receiver ready to acknowledge
that it did see @ command via the SOI. If the drive saw only
part of the command, it would have marked the command as
unsuccessful. But in this cese, the drive did not see any

of the command and is now waiting for & command to be sent
from the UDA.

CZunC HRD ERR 04078 ON UNIT OO TST O4 SUB 000 PC: »xxxxx
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxxn RUNTIME hh:mm:ss
u«uom ERROR CODE RETURNED FROM LEVEL 2 RECEIVE

ERROR cool RETURNED error_code
REAL TIME STATE 0003
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100
command_type: See section following error 4078 for @ description

error_code: This is the error code returned to Test 4 by the UDA
that Test 4 does not recognize.

The unknown error code occurs when the UDA returns an error code from
an operation thet Test 4 does not recognize. Possible UDA microcode
chenge without Test & updete.

See retry/recovery section for recovery details.

NOTE : Errors 4070 - 4078 will become device fatals 'f attempted 3 t mes.
If dropping of units are inhikited, error recovery is the same as

SFQ 0075
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if the error was a soft error.

command type: in errors 4070-4078 commend_type is one of the following
level 2 commands:

ATTEMPTING TO BRING DRIVE ONLINE
ATTEMPTING TO ISSUE SEEK
ATTEMPTING TO GET STATUS
ATTEMPTING DRIVE CLEAR CMD
ATTEMPTING TO BRING DRIVE ONLINE
ATTEMPTING TO CHANGE MOOE
ATTEMPTING ERROR RECOVERY CMD
ATTEMPTING TO ISSUE SEEK
ATTEMPTING TO RECALIBRATE

The following commands_types occur only during
initializetion, and will ceuse @ device fatal if
they occur. Inhibiting the dropping of units has no
effect on these errors.

ATTEMPTING TO SPIN UP DRIVE
ATTEMPTING TO GET COMMON CHAR
ATTEMPTING TO GET SUBUNIT CHAR

If <<ANY>> error occurs during initialization, <<NO>> testing
is done on <<ANY>> drive attached to the UDA that the
initialization erorr occured on. See error number 4016.



M6

CZUDCEQ UDA & DISK Cv DIAG MACRO v95.00 Wednesday 04 Jan-84 16:12 Page 46

USER DOC'™MENTATION
3.2.9

05000

C2UDC DVC FTL 05000 ON UNIT 00 TST 002 SUB 000 PC: »xxxxxx

DISK 22222222 DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss

UNABLE TO FIND REQUESTED DRIVE FOR TESTING
THE FOLLOWING IS VISIBLE ON THE PORTS

UDA PORT O -- description

UDA PORT 1 -- description

UDA PORT 2 - description

UDA PORT 3 -- description

Where 22222222 is either 'RESIDENT', ‘FUNCION’ or 'EXERCISER’.

This message is presented when the specified drive
was not found by test 2, test 3 or test 4 on eny of
the ports. A description of what was esch port follows.

NO DRIVE ATTACHED
- There is nothing on the port. If there is suppose to be

a drive on this port, make sure there is an 0dd number of

cables between the UDA and the drive and make sure the
cables are properly attached.

RCVR RDY NEVER ASSERTED
- The device on the port did not assert RCVR RDY while
trying to get state.

TIMEOUT OF SEND
- Sending an SDI command timed out. RCVR RDY is not
asserted.

TIMEOUT OF RECEIVE
- Receiving an SOI commend timed out. The drive failed
to respond to an SDI level 2 command before a timeout

expired.

FIRST WORD RECEIVED WAS NOT START FRAME
- The first word received by the UDA from the drive was
not & valid message start frame,

FRAMING ERROR ON LEVEL O RECEIVE

- The device and the UDA are out of sync or an illegsl
frame code (the frame is not a message start, continue,
or end frame) or illegal sequence of frames. This con
be caused by the drive sending a response before the
UDA asserts receiver ready, or s rendom hit on the SDI
ceble that garbles a frame or & bad drive transmi tter
or UDA receiver.

CHECKSUM ERROR ON LEVEL O RECEIVE
- The checksum attached to a message end frame did not
match the checksum computed over the level 2 command.
This could be casused by a bad drive transmitter, bad
UDA receiver, incorrectly computed checksum by the
drive (unlikely) or a rendom h't on the SOI cable.

SFQ 0077
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RESPONSE LONGER THAN EXPECTED FOR CMD

DRIVE n{,

The buffer size set aside for the response was 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 sending some garbage with the response.

consecutive drive numbers if subunited drivel {further explenation)
A drive was found at the end of the ceble. It may be a subunited
drive, 80 all the subunit numbers are printed. A further
explanation mey be presented. These further explanations are:

ORIVE NOT AVAILABLE TO THIS UDA

The drive was found but is not availaeble to this
UDA. It may be duel ported end the drive is online
to another controller.

UNSPINABLE DRIVE

- The drive is unspinsble. The drive may be powered
up but the RUN/STOP switch may be popped out.

o

SFQ 0078
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ECC Error on Disk Read

ECC OETECTED ERROR, BUT CORRECTION FAILED
ECC CORRECTIONS EXCEED THRESHOLD
ECC DETECTED ERROR (If ECC correction disabled)

Retry/Recovery - The UDA or Test 4 will firet re-read the sector
with the erronecus ECC N times, then N times for esch level of

error recovery the drive supports. The value of N is an SDI drive
charecteristic. This retry mechanism will persist until either

the recovery level resches zero or the operation succeeds.

It should be noted that the manusl

intervention questions cen disable retries (in this cese the recovery
faile the firet time, and disable error correction (i.e,, no ECC
correction will be performed). ECC correction and retries sre
<<ALWAYS>> enabled when the Test 4 is reading the RCT,

Rocovov:y success - One soft error is counted for the entire operation
including retries.

Recovery Failure - Test 4 will issue a herd error for the sector. No
soft errors will be counted.

Error Detecting Code (EDC) Error

EOC DETECTED ERROR BUT ECC DID NOT
ECC CORRECTION SUCCEEDED, BUT EDC DETECTS ERROR

This error is indicative of & UDA hardware error, either a SERDES
failure or an undetected RAM failure, or a sector that was written
with an incorrectly computed EDC.

Retry/Recovery - The UDA or Test 4 will re-read the sector with

tne erroneous EDC N times, then N times for each level of error
recovery the drive supports. The value of N is en SDI drive
charscteristic. This retry mechanism will persist until either

the recovery level reeches zero or the operation succeeds.

It should be noted that the manual

intervention guestions cen disable retries (in this case the recovery
fails the first time). Retries are <<ALUAYS>> enabled when the Trgt 4
is reading the RCT,

Recovery success - One soft error ‘s counted for the entire operation
including retries.

Recovery Failure - Test 4 will issue & hard error for the sector. No
soft errors will be counted.

SFQ 0079
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SOI Level 2 and Asynchronous Errors

The SOI level 2 errors are os follows:

000000

Packet acknowledge failure

Level 2 commend error response, 'DE” bit set

Level 2 command error response, "PE” or "RE"” bit eset
Receipt of erroneocus drive response

Seek complete timeout

Asynchronous drive errors

Level 2 er: ors are always retried, even if retries sre disabled in
the manusl

intervention questions.

In the following retry/recovery algorithms, the Test 4 'Generic error

recovery'

1.
2.

is the followming steps:

Issue online command

Get status

2e. If the port, run or spindle road‘ (PS, RU or SR) bit is
dessserted, an Immediate device fatal error is reported
and the unit and all its subunits eare dropped from testing.

eb. If the recalibrate requested (RR) bit is set, Test 4 will
issue @ RECALIBRATE, then SEEX <<AFTER>> generic error
recovery is complete.

2c. If the drive error (DE) bit is set, Test 4 will issue & SEEX

<<AFTER>> generic error recovery is complete.

If no drive errors, 20 to 5
Send DRIVE CLEAR commend

Change mode

If the drive's timeocut expires once, 80 the drive asserts asttention
just to get Tast 4 to issue @ level 2, Test 4 will go through the above
error recovery. MHowever, since the timeout expiring is not an error,
NO Eerror Message i3 issued.

SFQ 0050
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Packet Acknowledge Failure

TIMEQUT OF SEND
TIMEQOUT OF RECEIVE

The timgout of send occurs when the UDA attempts to send a level 2
commend to the drive, but the drive's receiver ready is not esserted.
Timeout of receive is & failure of the drive to respond to an SDI
level 2 commend (see the SDI epecification) before the drive-supplied
command timeout expires. These errore are grouped together because
their reco/eries are the same.

Retry/Recovery UDA - The sateps listed below are performed.

1. The drive is in'tialized.
2. An SDI GET STATUS command is issued.
3. If the status obtained in the previous step indicated

error conditions, these error cc ‘itions are resolved and
then cleared by on SDI DRIVE CLEAR commend.

4, An SDI SEEK commend ie issued.

S The commend is retried.

Retry/Recovery Test 4 - The steps listed below are performed.
1 The drive is initislized

2 Test 4 Generic error recovery s performed

3. An SDI SEEK commend is issued.

4 The command is retried.

Recovery success One soft error is counted for the entire operation
including retries.

Recovery Failure - The above sequence will be repested

two times and, if the failure persists, the Test 4 will issue a device
fatal error and the drive and all its subunits will be dropped.

It should be

noted that the retry strabdgy for SDI level 2 errors involves

issuing edditional {cvol 2 commands. The retry count is the sum

of all retries on all SDI level 2 commands, including those

commends issued in recovery attempts,
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RESPONSE OF LEVF 2 CMD NOT AS EXPECTED
SEEX RECEIVED UNSUCCESSFUL RESPONSE

An UNSUCCESSFUL response to a level 2 command, with the "DE” bit
set in the status response, notifies the Test 4 that a drive
error wes detected (or occurred) in connection with the execution
of the SDY command.

Retry/Recovery - UDA - The steps listed below are performed.

1. An SDI GET S/ATUS command is issued.

2. The drive error is cleared by en SOI DRIVE CLEAR commend
and a SEEXK command is issued for the cylinder where the
drive was positioned when the error wes reported.

3. The command is retried.

Retry/Recovery - Test 4 - The steps listed below asre performed.

CZUDCEO UDA & D
USER OOC\MENTAT

1. Test 4 Generic error recovery is performed
Note that because the “DE” bit is set, Test 4 generic error
recovery will issue a SEEK (see generic error recovery)

2. The command is retried

Recovery success - One soft error is counted for the entire operation
including retries.

Recovery Failure - The above sequence is repeated two

times and, if the failure persists, the Test 4 will issue & device
fatal error and the drive and all its subunits will be dropped.
Note that the

retry strategy for SDI level 2 errors involves issuing edditional
level 2 commands. The retry count is the sum of all retries on
all SDI level 2 commands., including those commands issued in
recovery attempts.
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Level 2 Commend Error Response - "PE” or "RE” Bit Set

RESPONSE OF LEVEL 2 CMD NOT AS EXPECTED
SEEX RECEIVED UNSUCCESSFUL RESPONSE

An UNSUCCESSFUL response to @ level 2 command with t-e "PE"” or
“RE” bit set in the status response notifies the Test 4 that

the commend either was not eppropriate for the state of the drive,
or that the command contained invalid arguments.

Retry/Recovery - UDA - The steps listed below are performed.
1. An SDI GET STATUS command is issued
The drive error is cleared by an SOI DRIVE CLEAR command.

The controller verifies the state of the drive and, if
possible, retries the level 2 command. Otherwise, the
UDA notifies the host and bypessses subsequent retries.

Retry/Recovery - Test 4 - The steps listed below are performed.
1. Test 4 Generic error recovery is performed
2. The command is retried

Recovery success - One soft error is counted for the entire operation
including retries.

Recovery Failure - The sbove sequence is repested two

times and, if the failure persists, the Test 4 will issue @ device
fatal error and the drive and all ites subunits will be dropped.
Note that the retry

strategy for SOOI level 2 errors involves issuing adtitional level
2 commands. The retry count is the sum of all retries on all SDI
level 2 commands, including those commands issued in recovery
attempts.
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Receipt of an Erroneous Drive Response

FIRST WORD RECEIVED WAS NOT START FRAME

FRAMING ERROR ON LEVEL O RECEIVE

CHECKSUM ERROR ON LEVEL O RECEIVE

BUFFER SIZE SMALLER THAN RESPONSE

UNKNOWN ERROR CODE RETURNED FROM LEVEL 2 RECEIVE (hard error)

The first word not stert frame error is caused when the UDA does not see a
valid message start frame as the firet frame received from the drive.
The framing error is ceused by the UDA receiving an illegal frame

code -- the frame is not a message start, continue, or end frame or Illegal
sequence of frames -- such as a messege start frame without ever receiving
a message end frame. The checksum error occurs when a mess end frame

checksum did not match the checkeum computed over the level command .
The buffer size smaller than response error occurs when the buffer set
aside for the response was not large enough for the response received.
The unknown error code is returned when the UDA returns an error code
that the Test 4 does not recognize. These errors are grouped together
because their recoveries are the same.

Retry/Recovery - UDA - The steps listed below asre performed.
1. An SDI GET STATUS command is issued.

2. If the status obtained in the previous step indicated
error conditions, these error conditions are resolved and
then clesred by an SDI DRIVE CLEAR command.

3. The command is retried.

Retry ’Recovery - Test 4 - The steps listed below are performed.
1. Test 4 Generic error recovery is performed

l. Tne commend is retried

Recovery success - One soft error is counted for the entire operation
including retries.

Recovery Failure - The sbove sequence is repested two

times and, if the failure persists, the Test 4 will issue a device
fatel error and the drive and all its subunits will be dropped.
Note that the

retry strategy for SDI level 2 errors involves issuing additional
level 2 commands. The retry count is the sum of all retries on
all SOI level 2 commands, including those commands issued in
recovery sttempts.
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Seek Complete Timeout

ATTN ASSERTED DURING SEEK
SEEK DID NOT COMPLETE, NEITHER ATTN OR R/W RDY WAS ASSERTED

This error occurs when the drive fails to assert READ/WRITE READY,
indicating the successful completion of s seek, or asserts the SOI
ATTENTION signal without ssserting the READ/WRITE READY signal,
indicating the unsuccessful completion of & seek.

Retry/Recovery - UDA - The steps listed below are performed.
1. An SDI GET STATUS ‘and is issued.

2. If the status obtained in the previous step indicated
error conditions, these error conditions are resolved and
then cleared by an SOI DRIVE CLEAR command.

3. The SEEK is retried.

Retry/Recovery - Test 4 - The steps listed below are performed.
1. Test 4 Generic error ‘ecovery is performed

2. The SEEK is retried

Recovery success - One soft error is counted for the entire operation
including retries.

Recovery Failure - The above sequence is repeated two

times and, if the failure persists, the Test 4 will issue @ device
fatal error and the drive end all its subunits will be dropped.
Note that the

retry strategy for SOI level 2 errors involves issuing edditional
level 2 commands. The retry count is the sum of all retries on
all SDI level 2 commands, including those commands issued in
recovery attempts.
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Agynchronous Drive Errors

ATTN ASSERTED NEXPECTEDLY, ASYN DRIVE ERROR OR LOGGABLE
INFORMATION

A.ynchronouo drive errors are those errors reported by the drive
which are not related to a level ¢ or commend These errors are
reported by the drive using the SDI ATTENTION signel. Examples
sre OFF CYLINDER and HOA OVERTEAPERATURE errors. Drive errors are
reported to the controller by the "“DE” or “WL” bit being set in
the error byte in the stetus response.

Retry/Recovery UDA - The steps listed below are performed.

1. An SOI GET STATUS commend is issued.

2. The drive error is clesred by an SOI DRIVE CLEAR commend
and, if the error is not "WE", @ SEEK command is issued
for the cylinder where the drive was last positioned.

Retry/Recovery - Test 4 - The steps listed below are performed.

1. Test 4 Generic error recovery is performed

2. A SEEK is issued

NOTE : A "WE' is a write on @ write protected drive; Test 4 detects
this in a different manner, 30 "WE” will never be set.

Recovery Failure -

NOTE : There is » difference between the UDA in controller mode and
the Test 4 for this type of error.

The UDA in controller mode will repeat the asbove sequence
two times and, if the drive error persists, the drive would
be marked as offline.

Test 4 will <<NOT>> drop the drive after two retries. Instead.
the drive will be dropped due to & side sffect of such an
error: A seek never completing, (causi a device fatel error)
or Spindle ready dropping (ceusing a device fatal error).
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Orive 1/0 Errors

The drive 1/0 errors occur either during the header compere
process (i.e., before 1/0 actually begins) or during the 1/0
operation iteelf. They are es follows:

Header not found

Seek or hesd select error

Date sync timgout

Data or state clock timeout during operation (reed/write)
Receiver ready dropped mring operation (reed/write)
Read/write ready dropped during operation (read/write)
SERDES overrun error

Orive failed to execute select track eand (read/write)
Resl time state receive error

000000000

Header not found (header compere error)
HEADER NOT FOUND DURING (resd/write)

This error occurs when the heesder compare routine fails to find
the desired header (or a revectored version of the desired header)
in two disk revolutions.

Retry/Recovery UDA and Test 4 - Failure to find the desired header

in two roteations of the disk will cause the Test 4 to search the
Replacement end Caching Teble (RCT) to check if the logicel block
number has been replaced. I1If a metch is found, the Test 4 will perform
the desired operation on the revectored block. Enabling/disabling
retries has no affect on this operation.

Recovery success No error is reported or counted.

Recovery Failure A hard error (header not found) is reported.
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Seek or head select error (Positioner Error)

SEEX OR HMEAD SELECT ERROR DETECTED DURING (read/write)

This error occurs when the heeder comparison routine determines

thet the drive is positioned at the wrong cylinder and that the

drive has not detected a seek error.

NOTE : The header comparison routine is active <<ONLY>> in the
customer dats asres. This error will never be detected
in the diagnostic aree.

Retry/Recovery UDA - The steps listed below are performed.

An SDI GET STATUS command is issued.
2. If the status obtained in the previous step indicetad

error conditions, these error conditions sre resolved and
then clesred by an SCI DRIVE CLEAR command.

3. An SDI RECALIBRATE command is issued.
4, An SDI SEEK commend is issued.
S. The 1/0 operation is retried.

Retry/Recovery - Test 4 - The steps listed below are performed.

1. Test 4 Generic error recovery is performed

2 An SDI RECALIBRATE command is issued.

3. An SDI SEEK command is issued.

4 If retries sre dissbled. Immediste recovery failure.

Retries are <<ALWAYS>> ensbled when the Test 4
is reading the RCT.

S. The I/0 operation is retried.

Recove. y success - One soft error is counted for the entire operastion
including retries.

Recovery Failure - The above sequence is repested two
times and, if @ drive 1/0 error persists, a hard error is reported for
the sector. No soft errors are counted.
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Dete Sync Timeout Error
DATA SYNC TIMEQUT DURING READ

1nhis error occurs on @ read operation after the correct header has
been found end the UDA times out waiting for the dets sync word.

Retry/Recovery - UDA The steps listed below are performed.

1. An SDI GET STATUS commend is issued.

2. If the status obteined in the prcv5099 step indicated
then cleaned by an SOT DRIVE CLEAR COMRND.— < olved ond

3. An SDI SEEK commend is issued.

4, The read operation is retried.

Retry/Recovery - Test 4 - The steps listed below are performed.
Test 4 Generic error recovery is performed

1
2. An SDI SEEK command is issued.

(€]

If retries are disabled. Immediete recovery failure.
Retries are <<ALWAYS>> enabled when the Test 4
is reading the RCT.

4, The read operstion is retried.

Recovery success - One soft error is counted for the entire operation
including retries.

Recovery Failure - The sbove sequence is repested two
times end, if a drive 1/0 error persists, @ herd error
is reported for the sector. No soft errors are counted.
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Date or state clock timeout (Loss of Drive Clock)
Receiver ready failure (Loss of Drive Receiver Ready)

DATA OR STATE CLOCK TIMEOUT DURING (read/write)
RCVR RDOY DROPPED DURING (reed/write)

COULD NOT SEND SELECT TRACK AND (resd/write) CMO OR
HEADER SYNC TIMEOUT WITH INVALID STATE

The loss of drive clock occurs when the UDA is clocking deta to or
from the drive throuih the SERDES. Failure of a word to be

clocked in during @ 125 millisecond time period triggers a loss of
drive clock error. The loss of drive receiver ready is detected

when the UDA is trying to send out & real-time read or write

command. Unable to select track end read or write occurs when the

UDA attempts to send the select treck and resd/write level 1 cmd,

but receiver ready is deasserted or the state is invelid so it

cannot send the commend (the SERDES could slso be broken so it's unable
to send the command). The same error is generated if the UDA gets a
header sync timeout, and when it looks at the drive's state, it is
either invalid or reciever ready is deasserted (header sync timeout is
<<NOT>> @ error -- it's quite normal on a high-density disk). These
errors are grouped together because their recoveries are the same.

Retry/Recovery - UDA The steps listed below are performed.

1. The drive is initialized.
2. An SDT GET STATUS command is issued.
3. If the status obtained in the previous step indicated

error conditions, these error conditions are resolved and
then cleared by an SDI DRIVE CLEAR command.

q, An SOI SEEK commend is issued.

S. The 1/0 operation is retried.

Retry/Recovery - Test 4 - The steps listed below are performed.

1. The drive is initialized

2 Test 4 Generic error recovery is performed

3. An SDI SEEK command is issued.

4 If retries sre disabled, Immediate re- .. ry failure,
Retries are <<ALWAYS>> enabled when the Test 4
is reading the RCT,

5. The 170 operation is retried.

Recovery success - One soft error is counted for the entire operation
including retries.

Recovery Failure - The above sequence is repested two
times and, if a drive 170 error persists, a hard error
is reported for the sector. No soft errors are countcd.
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Read/Write ro.dg dropped (Loss of Drive Reed/Write Ready)
SERDES Overrun Error
Real Time State Receive Error (Real Time Drive State Receive Error)

R/W ROY DROPPED DURING (read/write)

SERDES OVERRUN ERROR DURING READ

REAL TIME STATE RECEIVE ERROR DURING (read/write)
UNKNOWN ERROR CODE DURING (reed/write)

The loss of read/write ready error is detected either before an

170 hes begun when trying to send out the real time commend or at
the end of an 1/0 operation when checking for errors. The SERDES
overrun error is detected on s read operation end is indicative of
8 drive whose transfer rate is greater then 23 MHZ or a broken
SCROES. The resl time drive state receive error is detected at

the end of an 1/0 operetion and indicates that there was 8 pulse

or parity error in the receipt of the drive's state duri the 1/0
operation. The unknown error code is returned when the A returns
an error code that the Test 4 does not recognize. They are grouped
together becasuse their recoveries are the same.

Retry/Recovery - UDA - The steps listed below are performed.

1. An SDOI GET STATUS commend is issued.

2. Jf the status obtained in the previous step indicated
error conditions, these error conditions are resol.ed and
then cleared by an SOI DRIVE CLEAR command.

3. An SDI SEEK commend is issued.

4q. The 1/0 operation is retried.

Retry/Recovery - Test 4 - The steps listed below are performed.

1. Test 4 Generic error recovery is performed
2. An SDI SEEK commend is issued.
3. If retries are dissbled. Immediate recovery failure.

Retries are <<ALWAYS>> enabled when the test 4
is reading the RCT.

4, The read operation is retried.

Recovery success - One scft error is counted for the entire operation
including retries.

Recovery Failure - The above sequence is repeated two
times and, if a drive I/0 error persists, a hard error
is reported for the sector. No soft errors are counted.
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5.4 DEC STANDARD 166 EXCERPTS

3.4.1 THE REPLACEMENT AND CACHING TABLES

The Replecement and Caching Tebles record the locations of ell revectored LBN
sectors and the sestatus of eech RBN on the unit., Eech copy of the teble s
orgenized in sscending RBN order, with an entry for esch RBN sector on tne
unit, There ere "n" copies of the table on the unit, where "n” is & device
characteristic. The tebles ere stored st the high eddress end of the | BN ares
of the unit. Teble entries (and RBNs) sre ellocated vie a hesh slgorithm
described later.

Replecement And Caching Teble format -

Each entry in the Replecement and Cechi Teble represents en RBN onn the unit.
The table is ordered in secending RBN order. Thus the first entry corresponds
to the first RBN on the unit, etc. The size of each copy of the table mey
enceed thet required tc contein en entry for esch RBN on the unit since
additional entries may be required to oli?\ the table so thet sdjecent copies
cen begin on e treck boundary. Entries thest do not correspond to RBNs on the
unit ere celled “null entries”; there is always at leesst one null entry ot
the '.nd of the RCT, All other entries past this lest null entry ere
undef ined.

NOTE

The RCT pad eres is controller epecific and
should never be eccessed by the host.

;hclfomt of a replacement block descriptor in the Replacement and Ceching
ables is:

T 16 Bit@--c--ceoccncaaon oY
! LBN (low) '
' CODE ! LBN (high) '

SFQ 0092
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Where:
LBN is the Logical Block Number of » revectored LBN sector,
CODE is one of the following octel velues:
00 - Unsllocsted (empty) replacement block.
02 - Allocsted replacement block - primery RBN,
03 - Alloceted replacement block non primary RBN,
04 - Unusable replacement block.
s 05 - Alternste unussble replecement block
10 - Null entry - ro corresponding RBN sector.
For codes 00, 04, and 10 the LBN field is elways zero.

NOTE
¢ Thie code is reserved. Progzm should trest
this code o8 if it were code .
Embedded-controllers with no distinction between primery and secondery RBN s

must use:

1. Code 02 if the replecement bDlock can be retrieved with l.ttle
degradation of performance for all blocks.

2. Code 03 if eccessing the replacement block has a lerge :mpact on
performance for all blocks.
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Each copy of the FCT is composed of one volume informatiosn block, one 512 byte
one 576 byte format table, and one subsystem temporary storage
ares (distributed amongst the alignment pads).

format

format:

table,

.

*

* s ¢ ‘mrare

» *mimsm ¢ '@

volume
information
block
128 bed block
descriptors
512 mode
128 bed block
descriptors
S12 wmcde

128 bad block
deecriptors
$76 wode
128 bad block
descriptors
$76 wode

128 bad block
descriptors
576 mode

An FCT copy has the

@ TR IAB IS | B IWIG S B 1 P G SWIBIW ¢ IWIBEW S FWE I ¢ P BB P TR IMIm § W S

* rmemim o @

SECTOR

SECTOR

SEZTOR

SECTOR

SECTOR

SECTOR

SECTOR

SECTOR

mel

p-l

following
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The XBN ares iteelf is always formatted to contein

calculations for m and p are:
m o= ((((Leeagetar)e1)/2)+127)/7128

o := 2em
Sector O contains various volume identification in'ormtion.

! media mode !

! WORD O
e mecemeen o eee- - - <0
! Formattnng instance !
! number ' WORC 1
$e o ermece o eame== .~ -0
! volunc ocrnal number !
! least significant nord' WORD 2
@ eeamemsem eammewE-ew -
! volume serial number !
H ! WORD 3
T R e I TR R I .
! volume serisl number !

! WORD 4
@ecreoemerccnens cmcecen~- .
! volume serial number !
! most significent word ! WORD 5
R e I R .
! date that volume was !
! first formatted "low) ! WORD 6
@ - cecscmccacaneccacnnena .
! date that volume wae !
! first formatted ! WORD 7
Pracncannacncacannercnan *
! dete that volume wes !
! first formatted ! WORD 8
I R T I I 3
! date that volume was !
! first formetted (high)! WORD 9
(R R R A Sl *
! dete of most recent !
!volume formatting (low)! WORD 10
R i I R .
! date of most recent !
!  volume formetting ! WORD 11
T T T T O 3
! date of most recent !
!  volume formatting ! WORD 12
L R I I I P
! date of most recent !
fvolum formatting (hogh)' WORD 13
be o e mecmcmaaaanan
! number of used entr-es'
! in 512 table (low) ! WORD 14

512 byte sectors.

The format

The

SFQ 0095
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! in 512 table (high) ! WORD 15

e emecmccosssccnen=- CRERRN)
! number of used entries!
! in 576 table (low) ! WORD 16

! number of used entriess!
! in S76 table C(high) ! WORD 17

t XBN of scratch areo !
! in this copy (low) ! WORD 18

! XBN of scratcrh ares !
! in this copy thigh) ! WORD 19

R I 3

! gsize of scratch area !

! in this copy ! WORD 20
VT T

. zeros .

: !

# + emeccismccccnnes- »

4 Zeros H

! ! WORD 255

Where:

WORD O: "Media Mode' - is "126736" for a 512 byte format end “074161"
for a 576 byte format. During formatting the media mode word is set to
zero.
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4.0 PERFORMANCE AND PROGRESS REPORTS

At the end of each pass. the pass count is given along with the totsl
number of errors reported since the diagnostic was started. The "EOP"
switch cen be used to control how often the end of pass message is
printed. Section 2.2 describes switches.

A statistical report will sutomstically be printed periodicsally
(epproximetely every fifteen minutes) and at the end of test #4, It
cen be suppressed by setting the Inhibit Statistical Report fleg (e.g.
START/FLAGS:ISR). his is the same report that cen be printed on
demend with the PRINT commend.

Ouri tests 1, 2, end 3, the report will look like the following
exomple:

TEST 1 IN PROGRESS RUN TIME 2:24:10

During test #4, the report will contain stetistics on each drive for
the current pess of the test; for example:

TEST 4 IN PROGRESS RUN TIME 2:24:10

UNIT ORIVE SERIAL -NUMBER SEEKS MBYTES MBYTES HARD SOFT ECC
X1000 READ WRITTEN ERRORS ERRORS
0 0 1002 12 36 22 (4] 0 1
1 4 734210211¢ 16 42 29 ] 2 0
Explanation of each column:
UNIT The unit number (number of W P-taeble).
ORIVE The drive number (the number which appears on the

*unit plug” on the front of the disk drive).
SERIAL -NUMBER The decimal serial nusber of the disk drive.

SEEKS X1000 The decimel number of seeks performed b{ this drive
during this pass of test 4. Multiply velue by 1000,
MBYTES READ The number of mege-bytes (million bytes) read by this

drive during this pees of test 4. It is this value
thet is used to optionally drop & drive by the READ
TRANSFER LIMIT software question.

MBYTES WRITTEN The number of mege-bytes written by this drive during
this pass of test 4.

HARD ERRORS The number of hard error reports printed for this
drive during this pass of test 4. It is this valuse
that is used to optionally drop s drive by the ERROR
LIMIT software question.
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SOF T ERRORS

Ecc

The number of soft errors reported for the drive
during this passs of test 4, A soft error is any error
condition that resulted in 8 retry operation that
eventually succeeded in recovering from the error
condition. One soft error is counted even though
several retry attempts may be made and does not
correspond to the number of soft error reports
printed. To see the soft error reports, you must
change the defeult snswer to the SUPPRESS PRINTING
SOF T ERRORS software question.

The number of times datas read from the drive wese
modified using the error correction code (ECC) and
resulted in 8 matchi..g error detection code (EDC).

SFQ 0098



18

CZUDCEQ UDA & 0% ORv OIAG MACRO v05.00 Wednesday 04 Jen 84 16:12 Page 68

Sk
USER DOCUMENTATION
5.0 TEST SUMMARIES

The UDA Host Resident Diegnostic consists of one PDP-11 disgnostic
supervigor progres that runs in the POP-11 processor end four programs
that run in the UDA's buffer memory through en interpreter called

the “disgnostic machine” which resides in the UDA, The POP-11 progrem
mainly is responsible for downline loading the “disgnostic machine’
programs into the UDA end starting their execution. The "disgnostic
machine” program controls the testing from that point by reguesting
the POP 11 processor to supply informetion, print error meusages end
updete statistics. The “diesgnostic machine” program informs the PDOP 11
processor when a test is complete.

Four "disgnostic machine” programs are in the ZUDDEO.PAK data file

which is resd from the XXDP:. system device by the PDP-11 progrem.
The data file comes with listings of each progrem.

5.1 TEST @ 1 - UNIBUS ADORESSING TEST

The purpose of test ¢1 is to complete the testing of the Unibus
interface in the UDA, The UDA resident disgnostic is not able to
completely test the Unibus interface because communication with the
POP 11 processor is necessary. Specifically, this test will:

1. Check that every address line on the Unibus can be
driven to both one and zero states.

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

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

This test essumes that the following are being tested by the UDA
Resident Diagnostic:

1. All dete Dits can be written and resd correctly.
2. NPR cycles can be erecuted correctly.

Test 1 is dividded into six subtests. One at & time, each UDA selected
for testing will run each subtest.

Subtest 1 makes sure that the UDAIP and UDASA registers are eristant
and runs the first part of the UDA's resident diagnostics.

Subtest 2 initielizies the UDA into disgnostic loop mode.
In this mode eny value written into the UDASA is echoed in the UDASA,



J&

%8: DRv DIAG MACRO v0S.00 wednesday 04 Jen 84 16:12 Page 69

In subtest 3, the WA 18 initialized with interrupts

enabled. The vector eddress and priority level will be determ:ned
solely from the answers to the herdwere quastions. If the herdwere
vectors to the wrong address, it is mpossible to determine the
result. A deecriptive error messege of the problem will not occur (the
Program Or processor May or an unrelated mess mey occur),
Therefore, the messsge "TEST INTERRUPT ABILITY UDA AT ADR xxxxxx
VEC »xx...” isprinted just before the UDA is reauested to cause

en interrupt and the word “COMPLETED” is printed (on the same

line) when the interrupt test is completed. If the word "COMPLETED"
does not follow the first meesage. it should be aspperent that the
‘nterrupt caused the diagnostic or processor to go astray. The
pr:or:ty level of the interruwpt regquest is also verified.

Subtest 4 and S initializes the UDA using different sizes of

the host communications srea. The different sizes of the host
communications ares sre supplied to sllow the UDA Resident
D'agnostic to do the most Unibus address testing possible.
Interrupts are disabled. Any UDA Resident Di tic errors

will be reported. Subtest 4 initislizes the A with the smallest
ring buffer size possible. Subtest S initislizes the UDA with

e lerge ring buffer areas.

Subtest 6 downline loads @ “diegnostic mechine” progrem into the UDA,
The "disgnostic machine"” program is downline loeded from the memory
spece included in the host communications esres when the UDA was first
initislized. The UDA Resident Diasgrostic has already verified that

it cen access these memory sddresses, so the downline loed commend
should perform properly. The “disgnostic machine” program is then
started.

The "diegnostic machine"” program ssks the POP-11 program to fill

free memory (that memory aveilable to the POP-11 progrem that is not
being used by the progrem or the Runtime Services) with an addressing
pattern and report the location end size of the free memory. Every
location of free memory is reod and the data checked. Then, one

by one, each address line is tested as follows:

1. Determine a test address by teking the first eddress of free
memory and compl imenting the address bit to be tested.

2. Read from the test asddress.
If a non-axistant memcry error occurs, the test is comletle.

4. Write all ones tc the firat address of free memory then read
from the test address. If detas read is not all ones, then
test is complete.

S. Write zeros to the first address of free memory then read
from the test address. If data read is not zeros, then test
is complete.

6. Report Unibus addressing error.

SFQ 0100
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When all address bits have been tested, then block transfers to and
from memory are tested with different deta patterns. This data

is transferred at the rete disk deta is transferred to and from
memory during normal UDA operation.

The next UDA selected for testing is then be tested in the same
manner. When all UDAs have been tested, test #1 ends.

5.2 TEST # 2 - DISK RESIDENT OIAGNOSTIC TEST

The purpose of test #2 is to execute the diegnostice tha* run in each
disk drive. These di tic programs may be resident in the disk
drive or require downline loading from the ZUDDEO.PAK data file.
(There currently ere no disk drives that require downline loading and
no such files axist in the ZUDDEO.PAX file. This program is dooirod
such that they can be easily added in a future relesse.) This UD
diagnostic progrem only knows the procedure to execute the disk
:o'id.nt diegnostics and how to determine whether a test passed or
eiled.

One at & time, each UDA selected for testing is initialized end &
"disgnostic machine” program downline loaded. The “diegnostic
machine” program sesks what drives sre to be tested, then issues
seversl commends to the disk drive and check for the correct response
from the drive. This should serve as 8 good indicator that the UDA
and disk drive can communicate.

A DIAGNOSE command is then issued to the drive to request the drive
run all of its disgnostics. If the disk drive requests e downline load
of a drive diagnostic, the diagnostic progrem is read from the XXDP.
load device, downline loaded into the disk drive and sterted. There is
zo_limit to the number of downline loads that cen be requested by &
rive.

If the “Manual Intervention Mode” software question was snswered "N*
(default) testing proceeds to the next drive. When all drives on the
UDA have been tested., the next UDA selected for testing is tested in
the same manner. When all UDA's have been tested, test #2 ends.

If the "Manusl Intervention Mode” software question was enswered "YV",
an interactive mode is entered to allow the operator to perform
diagnostic activities on the disk drive as desired. The Service
Henusl for the disk drive must be used to determine what diegnostic
capabilities are available.
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Firet, a brief description of available commands is printed as
follows:

TEST @2 MANUAL INTERVENTION ON UNIT xx UDA AT <xxxxxx DRIVE xxx
TO WRITE AND READ MEMORY:
W DATA REGION OFFSET
R REGION OFFSET
TO RUN A DIAGNOSTIC:
D REGION
TO EXIT QUESTIONING:

3
DATA, REGION AND OFFSET ARE HEY. VALUES,
?

Commands may be typed after the question mark prompt. Each commend
is processed as entered and results cisplayec immediately. The exit
command will allow the diegnostic to proceed.

Read and write commands remember the region end offset velues.
Successiv? read end successive write commands sutomatically increment
to the next offset if the region and offset values are not typed. If a
region is typed but not en offset, offset zero is used.

Examples:

FF FFFC 4
02

FFFC 4

FFFC 0004/ FF

FFFC 0005/ 02
21 FFFC

FFFC 0000/ 21

Command 1 writes one byte (FF) into region FFFC, offset 4. Command 2
writes one byte (02) into the next byte - region FFFC, offset 0005,
Commands 3 and 4 read the bytes back. Commend S5 writes one byte (21)
inrto the first byte of region FFFC. Command 6 reads back that byte.

The diagnose command remembers the region from previous diagnose
commands only, because the region containing the disgnostic is
generally not the same region used to write parameters or read
results. If the diagnostic returns eny data, the dete is printed
inmediately.

o B Wiur
2 DV DLCK
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5.3 TEST @ 3  DISK FUNCTION TEST

The purpose of test #3 is to functionally test the disk drive. On o
drive that is well diagnosed by ites disk resident diagnostices (exe-
cuted by test #2) these functional tests will have little value. On o
drive thet has no or minimal resident diagnostics, these functional
tests will have more value.

Test #3 starte by initializing each UDA selected for testing and then
downline loading a "diagnostic machine" program into each UDA., Once
all UDAs have been started, the PDP-11 program responds to requests
from -gl 03:9. When all the UDAs have indicated the end of testing,
test 03 ends.

The "diagnostic machine” program performs the following functions on
each drive:

1. Issue a DRIVE CLEAR command.
2. Issue RECALIBRATE command.

3. Issue a CHANGE MODE command to enable diagnostic cylinder
access, set the drive to S12 byte sector size, and write
protect.

a4, Issue INITIATE SEEK command to last diagnostic cylinder,

5. Read all factory formatted sector headers. If no headers on
a track cen be read, report the error, otherwise continue.

6. Sterting with cylinder 0, group 0 and incrementing through
every cylinder on the disk, seek to a group. read o
header on track 0 and then seek to the fectory formatted
disgnostic cylinder. Read from the diagnostic cylinder to
verify disk positioned correctly.

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

8. Issue a CHANGE MODE command to enable formatting operations
and disable write protect.

9. Format ell writable DBNs in S12 byte format.

10. Write and read several data patterns to each writable DBN.
Report an error if all DBNs on one track have an error,

11. Send invalid SOI level 2 and level 1 commands and check the
results.

12. Go to the XBN area and read a copy of the FCT. Check to see
if the drive has been properly formatted in S12 byte mode.

13. Issue o DISCONNECT command.
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5.4 TEST # 4  OISK EXERCISER

The purpose of test #4 is to exercise the disk drives in a manner
simile~ to normal usege under atanderd operasting systems. Execution of
this test should give en indication of the performance of the disk
drive. This test mey be run for long or short periods of time,
uepending on how the software questions are answered.

These are two modes of operation for test #4:

1. Default operation on the entire sres selected (customer or
diegnostic) with sll paremeters selected for rendom
operation as shown by default answers below.

2. Manual intervention mode where & number of questions ere
ssked and operstion is controlled by their answers.

Which mode is entirely determined by the snswer to the first software
question esking, "Enter manual intervention mode for specisl diag-
nosis?” This question would normally have been answered "N” (default)
and testing will begin immediately. If snswered "Y”, the following
series of questions will be esked for each unit selected for testing:

THE FOLLOWING QUESTIONS REFER TO UNIT xx UDAR AT xxxxxx DRIVE xxx

This message will identify to which drive the questions are
being esked. The entire series of questions will be asked for
esch drive, there is no short way to answer like in the
hardware questions.

NUMBER OF BAD BLOCKS (D) 0 ?

An enswer in the range of 1 to 16 will sllow that meny bad
block numbers to be entered. The program will allow writes
and reads to these blocks but no error messages will be
printed for these blocks. Errors encountered on these blocks
will not sppear in the statistics. Answer zero to bypass
entering bad blocks.

8AD BLOCK (A) ?

This question will be asked the number of times requested by
the previous answer. Any decimal number that cen be con-
verted into e 28-bit bin~ry value will be eccepted. NoO other
error checking will be made at this time to determine if the
block number actually exists on the disk.

DO YOU WANT TO CHANGE TESTING PARAMETERS FOR THIS DRIVE (L) N ?

Answer “N” to bypass all further guestioning on this drive.
Answer "Y" to be asked the following questions.
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READ ONLY (L) N ?

Anpwer “Y" to dictate read only and prevent test #4 from
performing any writes to the disk,

WRITE ONMLY (L) N ?

This question will only be asked if the previous question wes
answered “N”. Answer “Y" to dictate write only.

CHECK ALL WRITES B8y READING (L) N ?

Answer “Y" to couse all writes to be checked by reading the
dete mmediately after the write operation.

RANDOMLY CHECK WRITES BY READING (L) v ?

This question will only be asked if the previous question wes
anewered "N”. Answer "“Y” for the write check to be performed
rendomly. Answer "N” if write checks are not desired. Thie

auestion is asked NnO metter how previous auestions were asked.

OnTA PATTERN - O FOR RANDOM SELECTION (D) © °

There are 16 date patterns available., selected as I to 16.
Pattern number O will cause patterns 1 to 15 to be randomly
selected for each write. If pettern number 16 is selected,
the following set of questions will be asked for a pattern to
be input.

ENABLE ECC DATA CORRECTION (L) v ?

A "Y" answer will enable the use of ECC to correct dete
errors. If the number of corrections is within the drive's
threshold, an informational messsge will be printed
identifying the block number. Theoe ECC corrections will elso
sppear in the statistical report for the drive.

An "N” snswer will prevent the use of ECC. All ECC errors will
cause en error message to be printed and retries to be
attempted.

COMPARE ALL DATA READ (L) N ?
Answer “Y" to cause a datas comnare after every read.

RANDOMLY COMPARE DATA PEAD (L) Y ?
Thie question will only be asked if the previous question was
snewered "N”. Angwer “Y" for the dete compere to be performed

on rendom records. Answer “‘N” if data compares esre not
desired.
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ENABLE RETRIES (L) Y

A “Y" snewer will enable retries to be performed on disk
errors.

RANDOM ACCESS MODE (L) v ?

Answer “7" to cause block numbers to be chosen randomly.
Answer "N” to cause block numbers to be selected sequentislly
up and down the disk surfece.

00 YOU WISM TO:

TEST ENTIRE AREA SELECTED

SPECIFY BEGIN/END SETS TO TEST
SPECIFY TRACKS AND CYLINDERS TQ TEST
SPECIFY GROUPS AND CYLYNDERS TO TEST
SPECIFY CYLINDERS TO TEST

WO
[} ] + [} +

(D) 02

This question specifiss the options available to 1 mit testing
to a portion of the selected srea (customer or d: tic) of
the disk. A zero snewer is the defeult which spec:fies to use
the entire ares for the test. Other answers will cause
edditional guestions to be assked,

NUMBER OF BEGIN/END SETS (0) 1 ?
BEGIN BLOCK (A) O ?
END BLOCK (A) 0 ?

Theve questions are ssked i f in‘end sets were selected to
limit the test! ares (Answer 1). One to four sets may be
specified. The BEGIN BLOCK and END BLOCK quest ons are ssked
os many ti mes a8 needed.

NUMBER OF TRACKS TO TEST (D) 1 ?
TRACK (D) 0 ?

NUMBER OF GROUPS 10 TeST (D) 1 ?
GROW (D) 0 ?

One of these sets of questions is sske”d ' either tracks and N
cylinders or oups and cylinders wee specified to limit the
testing sres (Anewers 2 or 3). Up to seven trecks or groups .

may be specified on which testing will be limited.
00 YOU WISH TO LIMIT THME CYLINDERS TESTED (L) N ?

This question is asked only after the trecks or groups have
been specified sbove., If testing is to be further limited to
e set of cylinders, answer Y and the following twc ques
tions w:ll be asked:
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These questions asre asked if the quest on immediately above
was answered “Y" or if cylinders were selected to limit the
testing area (Answer 4). One set of cylinder numbers may be
specified to limit the testing ares.

After the sbove questions have been assked for all drives selected for
testing, the following questions will be asked if deta pattern 16 wase
selected for any drive:

NUMBER OF WORDS IN DATA PATTERN 16 (D) 1 ?
DATA WORD (0) O ?

Date pattern lo can be input by these questions. A dete
pattern consists of a buffer o‘ one to 16 words which is
repeated th t the dete portion of the disk block. Enter
the contents of the date pattern buffer. The DATA WORD
question will be repsated as needed.

Test #¢ will then initialize each UDA selected for testi and
downline load & “diegnostic mechine” program into esch UDA.

Becaus the "diagnostic mechine” programs are too lerge to fit both
copies in memory at the same time ( s done in Tests 1 thr 3),
the progrem checks which type of UDA-50s are being tested. f ell
sre of the same type. that progrem is resd. If both types sre selected
for testing, the program for the UDA-50 with the M7485 and M7486
boerds is reed.

The "diagnostic mechine” program ssks what drives ere to be

tested and then for the parameters for eech drive (the answers

to the manusl intervention questions or their defesults). Once

all UDAs have been started. the PDP-11 program responds to
requests from all UDAs.

The diske are then be exercised according to the parameters.
The exercise consists of selecting & disk sector., seeking to
the proper cylinder, then reading or writing the sector. Tne
parameters control how the disk sector is selected, whether
the sector is written or resd and whether a write is followed
by & resd (write check).

The *di tic mechine” progream periodically sends statistics
to the -11 programs. These statistics include counts of
reads, writes, seeks and errors on a per drive basis. The
PDP-11 program sccumulates the statistics from all the UDAs
and watches for the transfer limit to be exceeded. As long es
the error log is not ensbled, the exceeding of the transfer
limit will couse the end of test &4,
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Eech timp on error occurs, the "di tic mechine” tells the
POP-11 program. A messege i printed (or stored in the log
buffer) and then the error limit for the drive is checked, If
the error limit has been reeched, the drive is dropped from
testing. If no more drives remain to be tested, tes' #M will
end (unless the error log is enabled).

When the end of test #4 occure, the sccumulated statistics for
each drive is printed. This statistical report can be printed
at any time during test & by typing control-C then the PRINT
command .

The data patterns used by test MM are indicated below. Eech
pattern is generated by writing the pattern number in each
4-bit nibble of the first word, then repesting the detas
pattern (sequence of one to 16 words) throughout the rest of
the date buffer. Pattern number 16 writes nibbles of zeros.
when pattern number zero is used, the ectual pattern number
written (1 to 15) ie pleced in the nibbles.

PATTERN O This pattern number is used to indicate any peattern
number 1 to 15 chosen at random.

PATTERN 1 Words A pattern sequence - 1

Sequence (Octal) 105613
Sequence (Hex) 8888

PATTERN 2 Words in pattern sequence - 1

Sequence (Octal) 031463
Sequence (Hex) 3333

PATTERN 3 Words in pattern sequence - 1

Sequence (Octal) 030221
Sequence (Hex) 3091

PATTERN 4 Words in pattern sequence - 16 (Shifting ones)

Sequence (Octal) 000001, 000003, 000007, 000017, 000037,
000077, 000177, 000377, 000777, 001777,
O(’)3777. 007777, 07777, 037777, 077777,
1777

S‘m. (.'hx) 0001. 0003. 0007. OOOF. 001‘. 003‘.
007F, JOFF, OLFF, O3FF, OJFF, OFFF,
IFFF, 3FFF, 7FFF, FFFF
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USER DOC\™EN
PATTERN S

PATTERN 6

PATTERN 7

PATTERN 8

PATTERN 9

PATTERN 10

Words in

Sequence

Sequence

Words in

Sequence
Sequence

Words in

Sequence
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pattern
(Octal)

(Hex)

pattern

(Octal)

(Hex)

pattern

(Octal)
(Hex)

pattern
(Octal)

(Hex)

pattern

(Octal)
(Hex)

pattern
(Octal)

(Hex)

sequence - 16 (Shifting zeros)

177776, 177774, 177770, 177760, 177740,
177700, 177600, 177400, 177000, 176000,
174000, 170000, 160000, 140000, 100000,

FFFE, FFFC, FFF8, FFFO, FFEO, FFCO,
FF80, FFOO, FEOO, FCOU, FB800, FO0O,
€000, COO0, 8000, 0000

sequence - 16

000000, 000000, 000000, 177777, 177777,
177777, 000000, 000000, 177777, 177777,
000022. 177777, 000000, 177777, 000000,
1777

0000, 0000, 0000, FFFF, FFFF, FFFF,
0000, 0000, FFFF, FFFF, 0000, FFFF,
0000, FFFF, 0000, FFFF

sequence - (BINARY 1011011011011001)
133331
8609

sequence - 16

052525, 052523, 052525, 123232 125252,
125252, 032525, 052325, 123232, 125232.
gS?SZS 125252, 052525, 125252, 052525,

5553, 3553, 5355, AAAA, AAAA, AAAA,
5555, S5555. AAAA, AAAA, 5555, AAAA,
5555. AAAA, 5555, AAAA

sequence - 1 (BINARY 1101101101101100)

155554
086C

sequence - 16

026455, 026455, 026455, 151322, 151322,
151322, 026455, 026455, 151322, 151322,
gg?;gg. 151322, 026455, 151322, 026455,

2020, 2020, 2020, D2D2. D2D2. D2D2,
2020, 2020, D202, D202, 2020, D20D2.
2020, D202, 202D, D202

SFQ@ 0109
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PATTERN 11

PATTERN 12

PATTERN 13

PATTERN 14

PATTERN 15

PATTERN 16

Words in

Sequence
Sequence

Mords in
Sequence

Sequence

Words in

Sequence
Seguence

Words in
Sequence

Sequence
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pattern

(Octal)
(Hex)

pattern
(Octeal)

(Hex)

pattern
(Octal)

(Hex)

pattern

(Octeal)
(Hex)

pattern

(Octal)

(Hex)

seauence - 1 (BINARY 0110110110110110)

066666
6006

sequence - 16 (Ripple one)

000001, 000002, 000004, 000010, 000020,
000040, 000100, 000200, 000400, 001000,
gOZOOO. 004000, 010000, 020000, 040000,

0001, 0002, 0004, 0008, 0010, 0020,
0040, 0080, 0100, 0200, 0400, 0800,
1000, 2000, 4000, 8000

sequence - 16 (Ripple zero)

177776, 177775, 177773, 177767, 177757,
177737, 177677, 177577, 177377, 176777,
1;3;;7. 173777, 167777, 157777, 137777,
0 ’

FFFE, FFFD, FFFB, FFF7, FFEF, FFDF,
FFBF, FFIF, FEFF, FOFF, FBFF, FIFF,
EFFF, OFFF, BFFF, 7FFF

sequence - 3
155555, 133333, 155555
0B6D DB6D

sequence - 16

133351, 133331, 133331, 135554, 155554,
155554, 133331, 133331, 155554, 155554,
1;;;;}. 155554, 133331, 155554, 133331,
1

8609, 8609, 8609, 0B86C. DB6C. DB6C.
8609, 8609, DB6C, DB6C, 8609, DB6C,
8609, 0B6C, 8609, DB6C

This is the operator selectable psttern in manusl
intervention mode. Questions are esked when test #4 s
started for the operstor to input the number of words in
the sequence and the concents of the words,

SFQ 0110
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Sample of terminal dislogue going through manusl intervention
questions-

OR>STA/TEST:4
CHANGE MW (L) ? N
CHANGE SW (L) ? v
ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS (L)Y N 2?2 v
REMAINING SOF TWARE QUESTIONS APPLY TO TEST 4 ONLY
ERROR LIMIT (D) 32 ?
READ TRANSFER LIMIT IN MEGABYTES O FOR NO LIMIT (D) O ?
SUPPRESS PRINTING SOFT ERRORS (L) ¥ 2 N
OO INITIAL WRITE ON START (L) v ?
ENABLE ERROR LOG (L) N ?
THE FOLLOWING QUESTIONS REFER TO UNIT O UDR AT 172150 DRIVE O
NUMBER OF BAD BLOCKS (D) 0 ? 2
BAD BLOCK (A) ? 234
BAD BLOCK (A) ? 8900
00 YOU WANT 70 CHANGE TESTING PARAMETERS FOR THIS DRIVE (L) N 2?2 ¥
READ ONLY (L) N ?
WRITE ONLY (L) N ?
CHECK ALL WRITES BY READING (L) N 2 ¥
DATA PATTERN - O FOR RANDOM SELECTION (D) 0 2 1
ENABLE ECC DATA CORRECTION (L) Y 2
COMPARE ALL DATA READ (L) N 2 ¥
ENABLE RETRIES (L) v ?
RANDOM ACCESS MODE (L) ¥ 2 N
00 YOU WISH TO:
O - TEST ENTIRE AREA SELECTED
1 - SPECIFY BEGIN/END SETS TO TEST
2 SPECIFY TRACKS AND CYLINDERS TO TEST
3 - SPECIFY GROUPS AND CYLINDERS TD TEST
4 SPECIFY CYLINDERS TO TEST
(D) 021
NUMBER OF BEGIN/END SETS (D) 1 ?

BEGIN BLOCK (A) O ?
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END BLOCK (A) O 2?2 200

NUMBER OF WORDS IN DATA PATTERN 16 (D) 1 ?
DATA WORD (0) O ?

8
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427

002001

0
1

4
IoNn

002000

103

113266
113526
064356
064374
114312
000000
000000
000001
000000
064344
000340

J9
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+oLAST REVISION O4 OCT 83
.TITLE CZUDCEO UDA & DISK DRV DIAG
SBTTL PROGRAM MEADER

.ASECT

.ENABL AMA
. = 2000

: THE PROGRAM HEADER IS THE INTERFACE BE TWEEN
; THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR.

L SNAME : : ;DIAGNOSTIC NAME
.ASCI1 /C/
.ASCII s2/
LASCII su/
.ASCII D/
.ASCII /C/
.BYTE 0
.BYTE (o]
.BYTE 0

LS$REV:: tREVISION LEVEL
LASCII /E/

L$DEPO: : 10
LASCII 0/

LSUNIT:: INUMBER OF UNITS
.WORD T$PTHY

LeTIML:: sLONGEST TEST TIME
.MORD O

L$re P2 1POINTER TO M. W, QUES.
.WORD LSHARD

LSSPCP:: iPOINTER TO S.W. QUES.
.WORD  LS$SOFT

LINPTP: sPTR. TO DEF. H.W. PTABLE
.WORD  Ls$rud

LISPTP:: :PTR, TO S.M. PTABLE
.WORD L$SW

LSLADP: : ;DIAG. END ADDRESS
.WORD  LSLAST

LISTA;: tRESERVED FOR APT STATS
. WORD 0

L$CO::
.WORD 0

L$OTYP:: +DIAGNOSTIC TYPE
.WORD 1

LSAPT:: 1APT EXPANSION
. WORD 0

LS$OTP: : 1PTR. TO DISPATCH TABLE
.WORD LSOISPATCH

LS$PRIO: : tDIAGNOSTIC RUN PRIORITY

o

. WOR PRIO?
LSENVI:: tFLAGS DESCRIBE HOMW IT WAS SETUP

SEQ 0113
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PROGRAM HEADER

436

002044

000000
000000

003
003

064700
106654
000000
000000

000000
000000
064724
104035
064402
107636
111302
111300
107630
000000
000000
000000

. WORD
LSEXPL::

. WORD
L$MREV: :

.BYTE

8YTE
LS$EF::

. WORD

. WORD
LS$SPC::

.WORD
LSDEVP: :

.WORD
LSREPP: :

. WORD
LS$SEXPS: :

. WORD
LSEXPS::

. WORD
L$AUT::

.WORD
L$DUT::

. WORD
LSLUN: :

. WORD
LSDESP::

.WORD
L$LOAD: :

EMT
LSETP::

. WORD
L$ICP.:

.WORD
L$CCP::

. WORD
L$ACP::

.WORD
L$PRT::

. WORD
LS$TEST::

.WORD
L$DOLY::

.WORD
LSHIME: :

.WORD

0

1EXPANSION WORD
0

1SVC REV AND EDIT ¢
CSREVISION
CS$EDIT

1DIAG. EVENT FLAGS
0
o
0

: POINTER TO DEVICE TYPE LIST
L$OVTYP

iPTR. TO REPORT CODE
LSRPT
0
0

;PTR. TO ADD UNIT COOE
0

;+PTR, TO DROP UNIT CODE
0

;LUN FOR EXERCISERS TO FILL
C

sPOINTER TO OIAG. DESCRIPTION
L$DESC

sGENERATE SPECIAL AUTOLOAD EMT
E$LOAD

tPOINTER TO ERRTBL
L$ERRTBL

PTR, TO INIT CODE
LSINIT

sPTR. TO CLEAN-UP CODE
L$CLEAN

;PTR. TO AUTO CODE
L $AUTO

;PTR, TO PROTEC?T TABLE
L $PROT

;1 TEST NUMBER
0

sDELAY COUNT
0

1PTR. TO HIGH MEM
0

SFQ 0114
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1

2 ;THIS LOCATION MUST BE AT THIS POSITION. SEPERATE CODE, STORED IN

3 ;THE PAK FILE, WAS ASSEMBLED WITH THIS ADDRESS

4

5 062220 STOSIZ =« 26000.  256. 1 STORAGE SIZE

6

8 002122 STORAG: .BLKB  STOSIZ
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®NJOVNEB NN+

11

064342
064344
064344
064346

064352

111344
112420
112516
112554

.SBTTL DISPATCH TABLE

T
: THE DISPATCH TABLE CONTAINS THE STARTING ADDRESS OF EACH TEST,
+ IT IS USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST.

. WORD
LSDISPATCH: :
. WORD
. WORD
. WORD
. WORD

4

T1
T2
T3
T4

M9

SEQ O11¢€
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.SBTTL LVEFAULT HARDWARE P-TABLE

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

.
.

. WORD L10000-L $HW/2

L$Mu:
OFPTBL ::
. WORD 172150 : UNIBUS ADDRESS
. WORD 154 : VECTOR ADDRESS
.WORD S. : BR LEVEL
. WORD 63. s UNIBUS BURST RATE
.WORD 0. ; LOGICAL DRIVE NUMBER
. WORD 0. ;: CUSTOMER DATA AREA
L10000:

SEQ 0117
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P TABLE
064372 000003
064374
064374
064374 000040
064376 000000
064400 040400
064402
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.SBTTL SOFTWARE P TABLE

AT RUN TIME.
.WORD
L8SM::
SFPYBL : :
. WORD
. WORD
. WORD
L10001:

THE SOF TWARE TABLE CONTAINS VARIOUS DATA USED BY THE
PROGRAM AS OPERATIONAL PARAMETERS, THESE PARAMETERS ARE
SET UP AT ASSEMBLY TIME AND MAY BE VARIED BY THE OPERATOR

L10001-L8SwW/2

32. 1ERROR LIMITY
0. 1DATA TRANSFER LIMIT (MEGABITS)
t80100000100000000 1SINGLE BIT QUESTIONS

SFQ 0118
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GLOBAL EQATES SECTION

12
40
50
52
S3
54
S
SQ

$

000040
000037

000035
000034

000340
000300
000240
000290
000140
000100

.SBTTL GLOBAL EQUATES SECTION

.00

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

:

$
: BIT DIFINITIONS

]

BIT15== 100000
BITi4== 40000
BIT13== 20000
BIT12== 10000
BIT1i-= 4000
B8IT10== 2000
8IT09== 1000
B8IT08~= 400
8IT07== 200
B8IT06=>= 100
8IT05-= 40
BITO4== 20
BIT03== 10
BITO2== 4
BIT01== 2
8IT00== 1

3

RIT9== BIT09
8IT8-= B8ITO08
BIT7=-= BITO?
BIT6== BITO6
8IT5== BITOS
BIT4-- BITOA
BIT3=-= BITO3
8IT2-« BITO2
8IT1-= BITO1
81T0== BITO0

]
s+ EVENT FLAG DEFINITIONS
3 EF32:EF17 RESERVED FOR SUPERVISOR TO PROGRAM COMMUNICATION

$

EF .START == 32. s START COMMAND WAS ISSUED

EF .RESTARTs 31. 3+ RESTART COMMAND WAS ISSUED

EF .CONTINUE =~ 30. 3 CONTINUE COMMAND WAS ISSUED
EF .NEW»» 29. i A NEW PASS HAS BEEN STARTED

EF .PUR=- 28, 3 A POMER-FAIL/POWER-UP OCCURRED
3

:
3 PRIORITY LEVEL DEFINITIONS

]

PRIO7-+ 340
PRIO6=+ 300
PRIOS== 240
PRIO4-- 200
PRIO3== 140
PRIO2=+ 100

SEQ 0119
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000040
000000

PRIOL=-- 40
PRIOO== O

i

tOPERATOR FLAG BITS
]

EVL == 4
LOTe» 10
ADR=>» 20
10U~ 40
ISR=» 100
UAM=« 200
BOE ~- 400
PNT s« 1000
PRI== 2000
IXE== 40900
I1BE~- 10000
IER~~ 20000
LOE=- 40000
HOE = « 100000

D10

SF@ 0120
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-1 ST RV F YV L, 8Y )

003777

000177

003400
034000

100000

000400
004000

002000
001000
000400

000001

000007
000070

000200
003400

100000

.SBTTL

;1 UDASA

SA.ERR
SA.S4
SA.S3
SA.S2
SA.S1

;UDASA
SA.ERC

1 UDASA

SA.VEC
SA,INT
SA .MS5G
SA.CMD
SA . WRP
SA.STP

SA.MS1
SA.CM1
;1 UDASA
SA.NV

SA.A2
SA.01

s UDASA

SA.PRG
i

sUDASA REGISTER STEP 2 RESPONSE BITS

SA.MSE
SA.CME

i

SA.STE
SA.CTP
s UDASA

]
SA.TST

UDA BIT DEFINITIONS

REGISTER UNIVERSAL READ BITS

100000
040000
020000
010000
004000

REGISTER ERROR STATUS BITS
= 003777

REGISTER STEP 1 SEND BITS

000177
000200
003400
034000
040000
100000

000400
= 004000

REGISTER STEP 1 RESPONSE BITS

= 002000
= 001000
= 000400

000377

REGISTER STEP 2 SEND BITS

= 000001
177776

= 000007
= 000070

000100
= 000200
= 003400

REGISTER STEP 3 SEND BITS

0777177
= 100000

SFQ 0121

1ERRGR INDICATOR

1STEP 4 STATUS BIT
1STEP 3 STATUS BIT
sSTEP 2 STATUS BIT
1STEP 1 STATUS BIT

1ERROR CODE

s INTERRUPT VECTOR (DIVIDED B8y 4)

1 INTERRUPT ENABLE DURING INITIALIZATION
tMESSAGE RING LENGTH

1COMMAND RING LENGTH

1WRAP BIT

1STEP - MUST ALWAYS BE WRITTEN A ONE

1LSB OF MESSAGE RING LENGTH
;LSB OF COMMAND RING LENGTH

sNON SETTABLE INTERRUPT VECTOR
122 BIT ADDRESS 8US

1ENHANCED DIAGNOSTICS

tALL BITS RESERVED

;ENABLE VAX UNIBUS ADAPTER PURGE INTERRUPT
:LOW ORDER MESSAGE RING BYTE ADORESS

sMESSAGE RING LENGTH ECHO
sCOMMAND RING LENGTH ECHO
s RESERVED

1STEP ECHO

1 CONTROLLER TYPE

sHIGH ORDER MESSAGE RING BYTE ADDRESS
1PURGE POLE TEST ENABLE
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VDA BIT DEF INIT

S8
59
69
61
62
63
64
65
66
57
68
69
70
71
72
73
74
75
76
17
78
79

I
IONS

000001
000374

000017
C00360

F10
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tUDASA REGISTER STEP 3 RESPONSE BITS

SA.VCE = 000177
SA.INE = 000200
SA.NVE = CO0400
3 003000

1UDASA REGISTER STEP 4 SEND BITS
SA.GO = 000001

SA.LFC = 000002

SA.BST = 000374

;UDASA REGISTER STEP 4 RESPONSE BITS
SA.MCV = 000017

SA.CNT « 000360
H 003400

SFQ 0122

s INTERRUPT VECTOR ECHO

s INTERRUPT ENABLE ECHO
tVECTOR NOT PROGRAMMABLE
sRESERVED

16O BIT TO START UDA FIRMWARE
iLAST FAILURE COOE REQUEST
1BURST LEVEL

+UDA MICROCODE VERSION
1CONTROLLER TYPE
1RESERVED
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HOST COMMUNICATION AREA DEF INIIONS

X ENT. YV N RV VY

100000
040000

177777
001000

000010
000012

000014
000020

000014
000020

000100
000206

000314

LSBTTL MHOST COMMUNICATION AREA DEF INIIONS

s COMMAND /MESSAGE RING BIT DEFINITIONS

RG.OWN = 100000
RG.FLG - 040070

s VIRTUAL CIRCUIT IDENTIFIERS

HMSCP =0
LOG = 1
DIAG e -1
DuP = 1000

1SET WHEN UDA OWNS RING
1FLAG BIT

sMSCP CIRCUIT

$LOG CIRCUIT

sDIAGNOSTIC CIRCUIT

sDIAGNOSTIC AND UTILITIES PROTOCOL

:OFFSETS INTO HOST COMMUNICATIONS AREA WITH ONE DESCRIPTOR TO EACH RING

1AND TWO PACKET

HC.ISZ = 4,
HC.RSZ = 4,
HC.ESZ = 4.
HC.PSZ = 48,
HC.B8SZ = 70,
HC.INT = O.

HC.MSG = MC.INT.HWC. ISZ
HC.MCT = MC.MSG.2.

HC.CMD = HMC.MSG.HC.RS2
HC.CCT = WC.CMD.2.

HC.MEV = MC.CMD.HC.RSZ
HC . MPK = C.MEV.HC ESZ

HC.CEV = MC.MEV
HC.CPY = HC.MPK

HC.BF1 = HC.CPK.HC.PSZ
HC.BF2 = HC.BF1.HC.BSZ

HC.SIZ = MC.BF2.HC.BSZ

;SIZE OF INTERRUPT INDICATOR WORDS
:SIZE OF RING IN BYIES

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

s INTERRUPT INDICATOR WORDS START

iMESSAGE RING START
sMESSAGE RING CONTROL WORD

;COMMAND RING START
sCOMMAND RING CONTROL WORGS

;MESSAGE ENVELOPE START
iMESSAGE PACKFET START

;COMMAND ENVELOPE STARY
;COMMAND PACKET STAR.

sFIRST BUFFER
i SECOND BUFFER

;:TOTAL SIZE OF HOST COMMUNICATION AREA

SEQ 0123
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HOST COMMUNICATION AREA LAYOUT

OB IP VB WN -

.S8rTTL

HC . MEV
HC . MPK

®¢ G0 @2 @e ®s B¢ G0 B0 s @¢ W 82 00

B¢ B G W B4 96 Ge @5 @ We B B Bs We Go B @

HOST COMMUNICATION AREA LAYOUT

HC.INT ) INTERRUPT INDICATORS o
HC.MSG )  MESSAGE (RESPONSE) RING
HC.MCT )
HC.CMD ) COMMAND RING o
HC.CCT )
e ne.cev) MESSAGE £ COMMAND ENVELOPE
& He.cPk) MESSAGE € COMMAND PACKET
)
)
)
HC.BF1 ¢ BUFFER © 1 (RESPONSE TO DM PROGRAM)
[]
!
'
HC.BF2 BUFFER @ 2 (REQUEST FROM DM PROGRAM)
]
'
'

NOTE: BYTES ARE GIVEN IN DECIMAL

‘

.
P IBIBIBIE P BB IV B P N NN N T N P N e

4 BYTES

4 BYTES

4 BYTES

4 BYTES
48 BYTES

70 BYTES

70 BYTES

SFQ 0124
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COMMAND FACKET OPCODES OEF INITIONS

000001
000020
000010
000021
000040
000022
000023
000002
000001
000011

&
wc

A382S

85is

28
> %

7 288

3388 389388938938889882888%
meoQ v
oA =

o
g

8
D
&
NS N e

110

COMMAND PACKET OPCODES DEF INITIONS

1ABORT COMMAND

+ACCESS COMMAND

s AVAILABLE COMMAND

sCOMPARE CONTROLLER DATA COMMAND
1 COMPARE HOST DATA COMMAND
+ERASE COMMAND

1tFLUSH COMMAND

$1GET COMMAND STATUS COMMAND

sGET UNIT STATUS COMMAND

sREPLACE COMMAND

1SET CONTROLLER CHARACTERISTICS COMMAND
3SET UNIT CHARACTERISTICS COMMAND
;sWRITE COMMAND

iMAINTENANCE PEAD COMMAND

tMAINTENANCE WRITE COMMAND

sEND PACKET FLAG

s SERIOUS EXCEPTION END PACKET
sAVAILABLE ATTENTION MESSAGE

sOUPLICATE UNIT NUMBER ATTENTION MESSAGE
1SHADOW COPY COMPLETE ATTENION MESSAGE
sRESET COMMAND LLIMIT ATTENTION FM<SSAGE

sOUP GET DUST STATUS

sOUP EXECUTE SUPPLIED PROGRAM
1OUP EXECUTE LOCAL PROGRAM
1OUP SEND DUST DATA

sOUP RECEIVE DUST DATA

sNOTE: END PACKET OPCODES (ALSO CALLED ENDCODES) ARE FORMED B8Y ADCING THE END
tPACKET FLAG TO THE COMMAND OPCODE. FOE EXAMPLE, A READ COMMAND'S END PACKETY
sCONTAINS THE VALUE OP.RO-OP.END IN ITS OPCODE FIELD. THE INVALID COMMAND END
;PACKET CONTAINS JUST THE END PACKET FLAG (I.E., OP.END) IN ITS OPCOOE FIELD.
;s 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 FIELO.

:Cm OPCODE BITS 3 THROUGH S INDICATE THE COMMAND CLASS, WHICH IS ENCOOED

. ®e w0 @

tAS FOLLOWS:
000

001
010
100

IMMEDIATE COMMANDS
SEQUENTIAL COMMANDS
NON-SEQUENTIAL COMMANDS THAT DO NOT INCLUDE A BUFFER DESCRIPTOR
NON-SEQUENTIAL COMMANDS THAT DO INCLUDE A BUFFER DESCRIPTOR
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s COMMAND MODIF IERS

.CHP
.EXP
.ERR
.SCH
.SCL

33333333333383333333"
58
8

tEND PACKET FLAGS

000200
000100
000040
000020

m
"
neen

CF.ATN = 000200
CF.MSC = 000100
CF.OTH = 000040

CF.THS = 000020
CF.SHD = 000002
CF.576 = 000001
tUNIT FLAGS

UF.CMR = 000001
UF.CMW = 000002
UF .RPL = 100000
UF,.INA = 040000
UF.SCH = 004000
UF.SCL = 002000
UF . WBN = 000100
UF . WPH = 020000
UF . WPS = 001000
UF.576 = 000004

SFQ 0126

tCLEAR SERIOUS EXCEPTION

;s COMPARE

;EXPRESS REQUEST

;:FORCE ERROR

1 SUPPRESS CACHING (HIGH SPEED)
;s SUPPRESS CACHING (LOW SPEED)
s SUPPRESS ERROR CORRECTION

1 SUPPRESS ERROR RECOVERY

1 SUPPRESS SHADOWING

sWRITE -BACK (NON VOLATILE
;WRITE BACK (VOLATILE)

;WRITE SHADOW SET ONE UNIT AT A TIME
s SPIN-DOWN

sFLUSH ENTIRE UNIT

s VOLATILE ONLY

tNEXT UNIT

sALLOW SELF DESTRUCTION

: IGNORE MEDIA FORMAT ERROR
;SET WRITE PROTECT

iCLEAR WRITE -BACKX DATA LOST
;PRIMARY REPLACEMENT BLOCK

18AD BLOCK REPORTED
1BAD BLOCK UNREPORTED
;ERROR LOG GENERATED
1 SERTOUS EXCEPTION

sENABLE ATTENTION MESSAGES

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

]
1576 BYTE SECTORS

1 COMPARE READS

1COMPARE WRITES

tHOST INITIATED BAD BLOCK REPLACEMENT
1 INACTIVE SHMADOW SET UNIT

1SUPPRESS CACHING (HIGH SPEED)

1 SUPPRESS CACHING (L.OM SPEED)
IWRITE-BACK (NON-VOLATILE)

IWRITE PROTECT (HARDWARE)

tWRITE PROTECT (SOF TWARE OR VOLUME®
1576 BYTE SECTORS
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CoX ENT NV, SV, VY0

000010
000012
000014
000020
000020
000034

000014

000014

000014
000016
000020
000022
000024

000034
000040

000024
000034

.SBTTL COMMAND PACKETY OFFSETS

1GENERIC COMMAND PACKET™ OFFSETS

P .CRF = 0. sCOMMAND REFERENCE NUMBSR
P.UNIT = 4, sUNIT NUMBER

P.OPCO = 8, s OPCODE

P .M0D = 10. 1MODIF IERS

P.BCNT = 12, 1BYTE COUNT

P.BUFF = 16. tBUFFER DESCRIPTOR

P.UADR = 16, tUNIBUS ADDRESS OF BUFFER DESCRIPTOR
P.LBN - 28. s LOGICAL BLOCK NUMBER
;ABORT AND GET COMMAND STATUS COMMAND PACKET OFFS TS

P.OTRF = 12, sOUTSTANDING REFERENCE NUMBER
sONLINE AND SET UNIT CHARACTERISTICS COMMAND PACKET OFFSETS

P.UNFL = 14, tUNIT FLAGS

P.HSTI = 16. sHOST IDENTIFIER / RESERVED
P.ELGF 28, ;ERROR LOG FLAGS

P.SHUN = 32, $ SHADOW UNIT

P.CPSP = 34, sCOPY SPEED

;REPLACE COMMAND PACKET OFFSETS

P.RBN = 12, sREPLACEMENT BLOCK NUMBER
;SET CONTROLLER CHARACTERISTICS COMMAND PACKET OFFSETS

P.VRSN = 12, ;MSCP VERSION

P.CNTF = 14, 3;CONTROLLER FLAGS

P.HTMO = 16. sHOST TIMEOQUT

P .USEF = 18. ;USE FRACTION

P.TIME = 20, ;1QUAD -WORD TIME AND DATE
;MAINTENANCE READ AND MAINTENANCE WRITE COMMAND PACKET OFFSETS
P.RGID = 28. tREGION ID

P.RGOF = 32. sREGION OFFSET

;EXECUTE SUPPLIED PROGRAM COMMAND PACKET OFFSETS

P.OMOT = 20, ;OMDT TERMINAL ADDRESS (MAINT WRITE ONLY)

P.OVRL = 28. :BUFFER DESCRIPTOR FOR OPERLAYS

SFQ 0127
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Y. ENT. JUN X775 ST

000010
000011
000012
000014
000034

000014
000020

000014
000016
000020
000022

.SBTTL END PACKET OFFSETS

;GENERIC END PACKET OFFSETS

.CRF

CJUNIT
.0PCD
.FLGS
.STS

.BCNT
.FBBK

VOVVODOVO

:GET COMMAND STATUS END PACKET OFFSETS

P.OTRF
P.CMST

;GET UNIT

P.MLUN
P UNFL
P.HSTI
P.UNTI
P .MEDI
P.SHUN
P.SHST
P.TRKS
P .GRPS
P.CYLS
P.RCTS
P .RBNS
P.RCTC

s ONLINE

P.MLUN
P.UNFL
P.HSTI
P.UNTI
P.MEDI
P.SHUN
P.SHST
P.UNSZ
P.VSER

0.
4.
8.
9.
10.
12.
28.

12.

16.

STATUS END PACKET OFFSETS
12.

1COMMAND REFERENCE NUMBER
tUNIT NUMBER

;OPCODE (ALSO CALLED ENDCODE)
1END PACKET FLAGS

1STATUS

sBYTE COUNT

1FIRST BAD BLOCK

;OUTSTANDING REFERENCE NUMBER
sCOMMAND STATUS

sMULTI-UNIT CODE
;UNIT FLAGS
sHOST IDENTIFIER
sUNIT IDENTIFIER
sMEDIA TYPE IDENTIFIER
; SHADOW UNIT

s SHADOW STATUS

1 TRACK SIZE
sGROUP SIZE
sCYLINDER SIZE
:RCT TABLE SIZE
:RBNS 7 TRACK
;:RCT COPIES

AND SET UNIT CHARACTERISTICS END PACKET AND AVAILABLE
;ATTENTION MESSAGE OFFSETS

sMULTI-UNIT CODE

sUNIT FLAGS

;HOST IDENTIFIER

sUNIT IDENTIFIER
;MEDIA TYPE IDENTIFIER
$ SHADOW UNIT

; SHADOW STATUS

$UNIT SIZE

1VOLUME SERIAL NUMBER

;SET CONTROLLER CHARACTERISTICS END PACKET OFFSETS

P. VRSN
P.CNTF
P.CTMO
P.CNCL

12.
14,
16.
18.

1MSCP VERSION

1CONTROLLER FLAGS

1 CONTROLLER 1TMEOUT

: CONTROLLER COMMAND LIMIY

SFQ 0128
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58
59
60
61
62
63
64
65
66

000024

000014
000017
000020
000024

P.CNTI

20.

:GET DUST STATUS END PACKET OFFSETS

P.DEXT
P.OFLG
P .DPRG
P.DTMO

SF@ 0129

s1CONTROLLER IO

'SxxggSION FOR DOWNL INE LOADABLE PROGRAM
sFL

;:PROGRESS INDICATOR FOR REMOTE PROGRAM

: TIMEOUT
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ST.MSK
ST.SUB
ST.SUC
ST.CMD
ST.ABO
ST.OFL
ST.AVL
ST.MFE
ST.WPR
ST.CMP
ST.DAT
ST.HST
ST.CNT
ST.DRV
ST.DIA
ST.AOL
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INITIONS

STATUS AND EVENT CODE DEF INITIONS

$STATUS / EVENT CODE MASK
1SUB-CODE MULTIPLIER

1 SUCCESS

+ INVALIO COMMAND

1COMMAND ABORTED
tUNIT-OFFLINE
tUNIT-AVAILABLE

tMEDIA FORMAT ERROR
;WRITE PROTECTED

1 COMPARE ERROR

sDATA ERROR

+HOST BUFFER ACCESS ERROR
1CONTROLLER ERROR

1ORIVE ERROR

{MESSAGE FROM AN INTERNAL OIAGNOSTIC
1t ALREADY ON-LINE

sQUESTION
;DEFAULT QUESTION
; INFORMATION

: TERMINATOR
+FATAL ERROR

: SPECIAL

SFQ 0130
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000077
000777
007000
100000
000020

000010
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.SBTTL CONTROLLER TABLE DEF INITIONS

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

:TPE FIRST TABLE IS POINTED TO By THE CONTENTS OF CTABS,
1 THE NUMBER OF TABLES IS CONTAINED IN CTRLRS,

CT.UNT = 000077 sLOGICAL UNIT NUMBER MASK
CT.VEC = 000777 tVECTOR ADDRESS MASK
CT.BRL +« 007000 18R LEVEL MASK
CT.AVL = BIT1S 1SET WMEN NOT AVAILABLE FOR TELTING
CT.US0 =« BITS sCONTROLLER IS UDASO IF SET/UDAS2 IF CLEARED
CT.REQ - BIT4 1BUFFER MAS BEEN GIVEN TO UDA FOR REQUEST
1SET WHENEVER READ STUD DATA COMMAND GIVEN TO wWDA
CT.MSG = BIT3 I1MESSAGE RESPONSE RECEIVED
IWHENEVER THIS BIT IS SET, CV.CMD IS CLEARED
CT.RN  BIT1 10M PROGRAM RUNNING
CT.CMD = BIT2 1COMMAND ISSUED, WAITING FOR RESPONSE
C.UADR = O 1UNIBUS ADDRESS OF UDAIP REGISTER
C.UNIT =« 2 tUNIT NUMBER TO TEST
C.veC - 4 1VECTOR ADDRESS/BR LEVEL
c.Bst = 6 1BURST LEVEL
C.JSR = 10 s INTERRUPT SERVICE ROUTINE FOR CONTROLLER
C.JAD = 12 1 THESE TWO WOROS LOADED WITH [JUSR RO UDASRYV )
C.FLG = 14 1FLAGS
C.MCOM = 16 1BEGINNING ADRS OF HOST COMM AREA IN MEMORY
C.ORO = 20 sPOINTER TO DRIVE TABLES
C.OR1 = 22 1 IF ZERO, NO DRIVE TABLE EXISTS
C.D0Re - 24 :
C.OR3 s 26 i
C.DRa « 30 :
C.DRS = 32 3
C.DR6 - 34 3
C.DR? = 36 s
C.70 = 40 s TIMEOUT COUNTER
C.TOM - 42 1 (TWO WORDS)
C.REF - 44 1COMMAND REFERENCE NUMBER
C.SIZE = 46 :SIZE OF CONTROLLER TABLE IN BYTES
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CONTROLLER TABLE OEF INITIONS

1
g 1DRIVE TABLE DEFINITIONS
3

4 sONE ORIVE TABLE WILL BE SET UP BY THE INITIALIZE SECTION FOR EACH
5 sORIVE SELECTED FOR TESTING. EACH TABLE IS POINTED TO 8Y A

6 sWORD IN THE CONTROLLER TABLE ON WHICH THE ORIVE EXISTS.

:

8 sTHE FIRST TABLE IS POINTED TO BY THE CONTENTS OF DTASBS,

9

10 000077 OT.UNT = 000077 + LOGICAL UNIT NUMBER OF DRIVE
11

12 100000 OT.AVL = BIT1S s SET WHEN NOT AVAILABLE FOR TESTING
13 040000 0.Iw = BIT14 s INITIAL WRITE

14 020000 0.0Cy = BIT13 1DIAGNOSTIC CYL INDERS

15 010000 0.€eCC » BIT12 1ECC CORRECTION ENABLED
16 004000 0.RO = BIT11 sREAD ONLY

17 002000 0.wW0 = BIT10 sWRITE ONLY

18 001000 D.ReT - BIT9 tRETRIES ENABLED

19 000400 0.CYL = BITS 1 START/END CYLINGERS SPECIFIED
20 000100 0.SEQ = BIT6 ;s SEQUENTIAL ACCESS
21 000040 0.8E = BITS 1BEGIN/END BLOCKS USED
22 000020 0.TR = BIT4 sWHEN D.BE=0: 1 - TRACKS, O GROUPS
23 000010 0.wC = BITS I1WRITE CHECKS ENABLED
24 000004 D.WCA =« BIT2 tALMAYS WRITE ChECK
25 000002 0.0C = B8IT1 sDATA COMPARES ENABLED
26 000001 0.DCA = BITO $tALWAYS DATA COMPARE

30 011012 DOEF = D.ECC+O.wWC+D.0OC+D.RECT sOEFARLT O.PRM
gg 140200 0.ZERO = BIT15.8BIT7.0.IW 1BITS TO BE CLEARED

35 000000 0.0RV =0 tDRIVE NMUMBER

36 000002 D.UNIT = 2 :

37 000004 O.PRM - 4 sHARDMARE QUESTION FLAGS
38 000006 0.PAT = 6 s1DATA PATTERN NUMBER
39 000010 0.88 = 10 1BAD BLOCK COUNT
40 000012 0.8801 = 12 1840 BLOCK 1
41 000016 0.8802 - 16 : 2
42 006022 0.8803 = 22 3 3
43 000026 D.BBO4A = 26 : 4
44 000032 0.8805 = 32 : S
45 000036 0.8806 - 36 3 6
46 000042 0.8807 - 42 : 7
a7 000046 0.BB08 =+ 46 : 8
48 000052 0.8809 - 5S¢ : 9
49 000056 D.8B10 = S6 : 10
50 000062 0.8811 - 62 : 11
1 000066 0.8812 - 66 : 12
52 000072 0.8813 = 72 : 13
53 000076 D.8B14 = 76 : 14
54 000102 0.8815 = 102 : 15
55 000106 0.8816 -« 106 ' 16
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CONTROLLER TABLE DEF INITIONS

1

2 000112 0.BEC » 112 $BEGIN/END SET COUNT

3 000114 D.8GN1 « 114 1BEGIN BLOCK |

4 000120 D.END1 = 120 $END

5 000124 D.BGNe - 124 JBEGIN BLOCK 2

6 000130 D.END2 =~ 130 END

7 000134 D.BGN3 =~ 134 |BEGIN BLOCK 3

8 000140 D.END3 - 140 ENOD

9 000144 0.8GN4 - 144 tBEGIN BLOCK 4

10 000150 D.END4 = 150 END

11 000154 0.BCyL = 154 aBEGIN CylL INDER

12 000160 D.ECYL = 160 1END CYLINDER

13 000164 O.XFRW = 164 sMEGABITS WRITTEN COUNT

14 000166 D.XFRR = 166 IMEGABITS READ COUNT

15 000170 O.HERR = 170 1HARD ERROR COUNTER

16 000172 D.SERR = 172 $SOFT ERROR COUNTER

17 000174 O.SEEK = 174 sNUMBER OF SEEKS X1000

18 000176 D.ECCC - 176 sECC COUNTER
52 000200 D.SERN = 200 1DRIVE SERIAL NUMBER
g 000206 D.SIZE = 206 3SIZE OF DRIVE TABLE IN BYTES
2; ;DM PROGRAM HEADER DEFINITIONS
2
29 000000 DMTRLN = 0 sOFFSET TO SIZE OF PROGRAM NEECING OOWMNL INE t OAD
30 000004 DMOVRL = 4 sOFFSET TO SIZE OF OVERLAY
31 000040 DMMAIN = 40 sOFFSET TO FIRST WORD OF MAIN FROGRAM
32 001C00 DMFRST « 1000 sADDRESS IN DM FILE CONTAINING FIRST BYTE OF MEADER
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GLOBAL DATA SECTION

1 .SBTTL GLOBAL OATA SECTYION
2l
3 x..
4 1 THE GLOBAL DATA SECTION CONTAINS DATA THAT ARE USED
S : IN MORE TMAN ONE TEST,
6 3
?
8 064402 LSERRTBL : :
0644C2 000000 ERRTYP: : .WORD 0
064404 000000 ERRNBR : : . WORD 0
064406 000000 ERRMSG: : .WORD 0
064410 000000 ERRBLK: : .WORD 0
9
10 064412 FFREE:: .BLKW 1 1FIRST FREE WORD IN MEMORY
11 064414 FSIZE:: .BLKW 1 1SIZE OF FREE MEMORY IN WOROS
12 064416 FMEM: .BLKW 2 1COPY OF FFREE AT END OF INIT SECTION
13 064420 FMEMS: .BLKW 1 sCOPY OF FSIZE AT END OF INIT SECTION
14 064422 DTABS:: .BLKW 1 1START OF ORIVE TABLE STORAGE
1S 064424 CTABS:: .BLKW 1 sSTART OF CONTROLLER TABLE STORAGE
16 064426 CTRLLRS: .BLKW 1 sCOUNT OF UDA CONTROLLERS IN PTABLES
17 064430 TSTTAB: .BLKW 1 sPOINTER TO 1ST CONTROLLER TABLE UNDER TEST
13 064432 OMPROG: .BLKW 1 1START ADDRESS OF UDAS2 DM PROGRAM
1
20 064434 KTBASA: .BLKW 1 sHIGH TWO BYTES OF BASE ADDRESS FOR KT ACCESS
gé 064436 KTBASO: .BLKW 1 sLOW BYTE OF ADDRESS FOR XT ACCESS
gi 064440 IFLAGS::.BLKW 1 tFLAGS FROM INIT CODE FOR TEST 4
25 000002 ICONT =» BIT} ;i CONTINUE EVENT FLAG
26 000004 IREST == BIT2 3+ RESTART FLAG
27 000010 ISTRY == BIT3 1 START FLAG
gg 000020 ISTRTH == BIT4 3 START FLAG HOLD FOR TAUPRM ROUTINE
30 064442 000000 FNUM: .WORD O ;FILE @ IN PAX FILE THAT IS CURRENTLY LOADED
31 064444 000000 TNUM: .WORD O iNUMBER OF TEST EXECUTING
32 064446 URUN : .BLKW 1 iNUMBER OF UNITS TO RUN AT ONE TIME
33 064450 URNING: .BLKW 1 tNUMBER OF UNITS STILL RUNNING
34 064452 UCNT : LBLKW 1 tCOUNTER OF UNITS UNDER TEST
35 064454 INTRCV: .BLkW 1 t INTERRUPT RECEIVED FLAG FOR INT TESTING
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064456

064472
064474
064476

064526

064532

132

125

104

762

FNAME :

FDATA:
FTLOPN:
TEMP:

US2EXT

TYPCNT:

TY.Uso
Ty.uUS2

IPADRS:

PAT16C:
PAT16M:

.ASCIZ
.EVEN

.WORD O
.WCRD O
BLKW 12,

LASCII
.EVEN

.WORD

= BIT1
= BITO

. WORD
.WORD
. WORD
. WORD
. WORD
.WORD
. WIRD
. WORD

. WORD

SesssERaaRAAAAiLe

FLl

\ZUDDEO . PAK\

uL,Sa "

0

00000000

sNAME OF DATA FILE

tFILE OPEN WHEN NON ZERO

s TEMPORY STORAGE FOR GMANI RESPONSES

s+ TYPE OF CONTROLLER WORD

: EIGHT ENTRIES

sCOUNT OF WORDS IN DATA PATTERN 16
s1WORD SEQUENCE FOR DATA PATTERN 16

SFEQ 0135



G1l1

z €0 A ORV DIAG MACRO v05.00 Wednesday 04 J 84 16:12 P 102
E2BREORTA EeliTon y 04 Jan oot SFa o136

1

§ kW1l CLOCK CONTROL

4 N64616 000000 KW.CSR: .WORD O sCSR OF CLOCK

S 064620 KW.BRL: .BLKW 1 1BR LEVEL

6 064622 KW.VEC: .BLKW 1 sVECTOR

7 064624 KW.HZ: .BLKW 1 tHERTZ (SO0. OR 60.)

8 064626 KW EL: .BLKW 2 sELAPSED TIME

g 064632 STIME: .BLKW 2 tSTATISTICAL REPORT TIMER

1

11 064636 NXMAD : BLKW 1 1SET TO ALL ONES By NON EXISTANT ADDRESS
lg 064640 177777 KTMEM: .WORD 1 sSET TO ALL ONES IF NO KT EXISTS

1

14 064642 T2WRR: .BLKW 1 sWRITE/READ REGION

15 064644 ToWRO: .BLkKW 1 1WRITE/READ OFFSET

{(; 064646 T2OR: .BLKMW 1 sDIAGNOSE REGION

i8
ég ;ERROR LOG CONTROL WORDS
21 064650 LBUFS: .BLkW 1 sSTART ADODRESS OF LOG/ZERO IF NONE
22 064652 LBUFN: .BLKW 1 s ADDRESS FOR MORE DATA FOR LOG
gz 064654 LBUFE: .BLKW 1 sLAST ADDRESS AVAILABLE FOR LOG DATA
52 ;0ISK DIAGNOSTIC OLL CONTROL WORDS
27 064656 OLL: .BLKW 1 sOO0MNL INE LOAD RESPONSE CODE + O NO DATA,
28 11 - PROGRAM PROVIDED, 2- PROGRAM NOT FOUND
29 064660 DLLDR: .BLKW 1 ;ORIVE NUMBER REQUESTING PROGRAM

30 064662 DLLV: .BLKW 1 tA VALUE FROM DM PROGRAM T0O BE RETURNED
31 064664 DLLR: .BLKW 1 sREGION

32 064666 DLLADR: .BLKW 2 ;: ADDRESS WMHERE PROGRAM STORED

33 064672 DLLSIZ: .BLKW 1 ;SIZE OF PROGRAM IN BYTES

34 064674 DLLNAM: .BLKW 2 ;NAME OF PROGRAM IN RADS0
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GLOBAL TEXT SECTION

1 .SBTTL GLOBAL TEXT SECTION
2
3 jee
4 ;3 THE GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS,
S : MESSAGES, AND ASCII INFORMATION THAT ARE USED IN
? : MORE THAN ONE TEST,
] :
s
lg :NAMES OF DEVICES SUPPORTED BY PROGRAM
1 3
14 064700 L$OVTIYP: ;
064700 114 117 107 .ASCIZ /LOGICAL DISK DRIVE/
.EVEN
15
21
sg ;: TEST DESCRIPTION
3
25 064724 LS$DESC::
064724 103 132 125 .QSE'I‘Z /CZUDCEO UDA & DISK DRv DIAG/
LEV
34
41
43
:; : UNFORMATTED MESSAGES
3
46
47 064760 VL0 040 000 T40PT7: _ASCIZ  \©
;8 064763 101 122 105 INITWC: .ASCIZ NARE YOU SURE CUSTOMER DATA CAN BE DESTROVED\
gé ;: FORMAT STATEMENTS USED IN PRINT CALLS
H
53
54 065037 045 124 000 FRMTT: _ASCIZ \s«T\
55 065042 045 116 000 CRLF: LASCIZ \sN\
56 065045 042 040 040 RNTIM: _ASCIZ \” RUNTIME "“D16”:"\
S7 065070 104 071 042 RNTIM1i: .ASCIZ \D9":"\
58 065076 104 o071 000 RNTIM2: .ASCIZ \D9\
59 065101 042 040 040 ERRMEL: ASCIZ \” & s o ERROR PROCESSING MESSAGE STRING + =+ o¢°N\
60 065170 116 042 122 MXFERP: .ASCIZ \N”REACHEO TRANSFER LIMIT - TESTING STOPPED-N\
61 065245 116 042 125 ERRLIM: .ASCIZ \N"UNIT “D6” REACHED ERROR LIMIT - WILL NO LONGER BE TESTED N\
62 065342 116 042 124 INTSTO: ,ASCIZ \N"TESTING INTERRUPT ABILITY OF UDA AT ADR ~016“ VEC 09~
63 065437 042 103 117 INTST1: _ASCIZ \“COMPLETED"“N\
64 065454 116 042 103 INITWA: .ASCIZ \N"CUSTOMER DATA WILL BE DESTROYED ON:"NSS“UNIT~SS“UDA AT SS"ORIVE "N\
65 065560 045 123 066 INITWB: .ASCIZ \wS6MDuSH806%SANDSuN\
66 065605 116 042 115 TAWARN: _ASCIZ \N“MANUAL INTERVENTION NOT ALLOWED. TEST 4 USING DEFAMRLT PARAMETERS "N\
67 065713 116 042 125 MESSG: .ASCIZ \N"UNIT “D6~ UDA AT ~016" DRIVE “D9S\
68 065757 116 042 115 T2uWARN: .ASCIZ \N"MANUAL INTERVENTION NOT ALLOMED. TEST 2 RUNNING UNATTENDED ‘NN
69 066056 116 042 128 T2CMS1: .ASCII \N"TEST @2 MANUAL INTERVENTION ON UNIT D8 UDA AT ‘0O16° DRIVE DN
70 066160 042 124 117 .ASCII \”"TO WRITE AND READ MEMORY : "N\
71 066214 042 040 040 L.ASCII \" W DATA REGION OFFSET"N\
72 066245 042 040 040 LASCII \* R REGION OFFSET "N\
73 066271 042 124 117 LASCII \"TO RUN A DIAGNOSTIC: "N\
74 066320 042 040 040 LASCII  \" D REGION“N\
7S5 066335 042 124 117 LASCII  \"T0 EXIT OUESTIONING: "N\
76 066364 042 040 040 JASCII \ E"NN
77 066372 042 104 101 .ASCIZ \"DATA, R:GION AND OFFSET ARE HEX VALUES. "N\

78 066445 042 077 040 T2CMSS: .ASCIZ \"? INPUT ERRCR"N\
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80
81
.
83
84
86
87
88
91
93
o4
95
9%
97
I8

066466
066543
066575
066622

066651
066670
066714
066734
066754
066775
067013
067032
067047

067050

042
116
116
116

042
042
042
042
042
042
042
047
000

122

117
103
105
105

117
116
111
111
111
040
040
040

122

NOCLOCK : . ASCIZ
LOGM1: .ASCIZ
LOGM2: .ASCIZ
LOGM3: ASCIZ

BASNO: ,ASCIZ
BASN1: .ASCIZ
BASN2: .ASCIZ
BASN3: _ASCIZ
BASNA: ASCIZ
BASL1: .ASCIZ
BASL2: .ASCI1Z
BASL3: .ASCIZ

BAS: .BYTE O

BASLN: .ASCIZ

\N“NO LINF 7 “CK AVAILABLE FOR TIMING EVENTS”N\
\N“CONT* tviS JF ERROR LOG: "\

\N“END OF F .ROR LOG”"N\

\N"ERRCP +.0G IS EMPTY "N\

\"HOST PROGRAM"\
\“UNIBUS ADDRESSING"\
\"DISK RESIDENT "\
\“OISK FUNCTION"\
\"DISK EXERCISER"\
\* DM PC:”"012)\
\" UDA AT "016\
\" DRIVE "D9\
iNULL TO PRINT NOTHING

\R6R6R6R6\ $USED TO PRINT BASIC LINE OF ERROR MESSAGE

SFQ 0138
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N\

GLOBAL TEXT SECTION

1 067061 X1A:
2 067061 X2A:
3 067061 X3A:
4 067061 042 111 040 X8A:
S 067160 122 065 122 Xl:
6 067254 122 065 122 Xe:
7 067323 122 065 122 Xx3:
8 067406 122 064 042 XA4:
9 067477 042 120 114

10 067573 122 064 042 X6:
11 067660 122 065 122 X8:
13 067725 122 064 042 XxS:
14 067775 122 064 042 X7:
16 070061 122 064 042 Xx14
17 070161 042 102 131

18 070260 042 103 117

19 070360 116 042 103

35 070460 122 065 0o42 Xx38:
36 070536 042 103 110

37 070624 042 117 122

38 070640 042 117 122

39 070650 122 065 042 X21:

40 070730 042 122 109

41 070765 122 065 042 Xx22:

42 071066 042 123 124

43 071123 122 065 042 X23A:

44 071235 104 o071 042

45 071323 042 106 111

46 071400 123 066 042

47 071431 123 067 117 X238:

48 071445 122 065 042 X24:

49 071560 042 120 125

S0 071635 122 065 042 X25:

S1 071751 042 040 040

53 072006 122 065 042 X26:

S4 072101 042 040 040

55 072135 042 040 040

S6 072174 122 065 042 X27:

$7 072262 042 111 116

58 072321 122 065 042 X28:

59 072371 122 065 042 X29:

60 072476 042 121 125

61 072550 042 103 110

62 072622 042 117 122

64 072662 122 065 042 Xx30:

65 072775 122 065 042 Xx31:

66 073065 042 101 123

67 073117 122 065 042 x32:

68 0732%0 122 065 042 x35:

69 073310 122 065 042 X36:
70 073372 042 127 110

71 073426 122 065 042 Xx37:

IAN

.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCII
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCII
.ASCII
.ASCII1
.ASCIZ
.ASCII
+ASCI1
.ASCII
.ASCIZ
.ASC1I
.ASCIZ
.ASCII
.ASCIZ
.ASCI1I
.ASCII
.ASCII
.ASCIZ
.ASCIZ
.ASCII

.ASCIZ
.ASCII

.ASCIZ
.ASCII
.ASCII
.ASCIZ
.ASCII
.ASCIZ
.ASCIZ
.ASCII
.ASCII
.ASCII
.ASCIZ
.ASCIZ
.ASCII
.ASCIZ
.ASCIZ
.ASCIZ
.ASCII
.ASCIZ
.ASCIZ

\“I DON'T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS "N\
\R3R6"UDA HAS MORE THAN ONE VECTOR, BR LEVEL OR BURST RATE "N\
\RSR6"TWO UNITS SELECT THE SAME DRIVE "N\

\RSR6"MORE THAN EIGHT DRIVES SELECTED ON THIS UDA”"N\

\R4“NOT ENOUGH ROOM IN MEMORY TO TEST THE UNITS SELECTED"N\
\"PLEASE START PROGRAM OVER AND TEST FEWER UNITS AT A TIME"N\
\R4“TABLE CONSISTANCY ERROR. PLEASE RE -LOAD PROGRAM~N\

\RSR6"”TWO UDA'S USE THE SAME VECTOR "N\

\R4 “CHECKSUM ERROR IN OM PROGRAM FILE "N\

\R4“ERROR IN DM PROGRAM FILE. DM PROGRAM NOT FOUND "N\

\R4 “UDASO CONTROLLER IS AT A REVISION LEVEL NO LONGER SUPPORTED "N\
\"*BY THIS DIAGNOSTIC PROGRAM. THIS PROGRAM REQUIRES A UDASO-A"N\
\“CONTROLLER (MODEL 6) WITH MICROCODE REVISION AT 3 OR GREATER. “N\
\N“CONTROLLER REPORTED MODE CODE ~D4” AND MICROCODE VERSION “DANN
\RS”MEMORY ERROR TRYING TO READ UDA REGISTERS”N\

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

\“OR UNIBUS "N\

\“OR "“R7\

\R5“UDA RESIDENT DIAGNQSTICS DETVECTED FAILURE "NR8\

\“REPLACE UDA MODULE M748 03N\

\RS~STEP BIT DID NOT SET IN UDASA REGISTER CURING INITIALIZATION"MN\
\"STEP BIT EXPECTED "O16NRSR7\

\RS5“UDA DID NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING INITIALIZATION-N\
\D9"” WORDS WERE TO BE CLEARED STARTING AT ADDRESS "O16N\

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

\S7016S5016N\

\R5”UDASA REGISTER OIO NOT GO TO ZERO AFTER STEP 3 WRITE OF INITIALI2ZATION"N

\"PURGE /POLE DIAGNOSTICS WERE REQUESTED”NRBR7\
\RS5”UDA DID NOT RETURN CORRECT DATA IN UDASA REGISTER DURING INITIALIZATION"

\* UDASA EXPECTED “O16NRBR7\

\RS”DATA COMPARISON ERROR DURING DIAGNOSTIC PORT LOOP TEST“N\

\" DATA SENT TO UDASA “O16N\

\* RECEIVED FROM UDASA “O16NR7\

\RS“UDASA REGISTER DID NOT CHANGE AFTER WRITING TO IT"NA

\*IN PORT LOOP DIAGNOSTIC~NRBR7\

\RS5“UDA DID NOT INTERRUPT THE PDP-11"NR7\

\RS“UDA INTERRUPTED AT DIFFERENT BR LEVEL THAN SPECIFIED IN HARDMARE "N\
\“QUESTIONS. INTERRUPT WAS AT BR LEVEL “O3N\

\“CHECK PRIORITY PLUG ON UDA MOD\LE M7485“N\

\"0OR THANGE HARDWARE QUESTIONS“N\

\RS”UDA REPORTED FATAL ERROR IN UDASA REGISTER WMILE RUNNING DM PROGRAM  NRS\
\RS”“NO INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES"NM

\"ASSUME PROGRAM IS HUNG"N\

\RS”MESSAGE BUFFER RECEIVED FROM DM PROGRAM WITH UNKNOWN REQUEST NUMBER N\
\RS"DM PROGRAM ASKED FOR DATA ON UNKNOWN ORIVE “N\

\RS"NO INTERRUPT RECEIVED FROM UDA FOR 30 SECONDS "N\

\"WHILE LOADING DM PROGRAM“N\

\RS”UDA REPORTED FATAL ERROR IN UDASA REGISTER WHILE LOADING DM PROGRAM NR3R
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1 073543 042 115 105 XMSG1l: .ASCIZ \"MESSAGE BUFFER CONTAINS: "N\
2 073577 123 063 117 XxMSG2: .ASCIZ \S3016510165101651016S10165101651016N\
3 073644 122 065 042 XPKT1: .ASCII \RS"RESPONSE PACKET FROM UDA DOES NOT CONTAIN EXPECTED DATA“N\
4 073740 042 105 111 LASCII \"EITHER UDA RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED CORRECTLY N\
S 074050 123 063 042 .ASCIZ \S3"“COMMAND PACKET SENT”SH"RESPONSE PACKET RECEIVED”"N\
6 074135 123 066 117 XPKT2: .ASCIZ 1\S601651016514016S51016N\
7 074164 042 040 040 XSA: .ASCIZ \" UDASA CONTAINS "0O16N:
S 074215 042 122 105 XFRU: .SSE']‘:Z \"REPLACE UDA MODULE M7485"N\
1 EV



28
29
31

32
33
35

37
39

40
41
43
44
45
46

47
48

49

Se
53

074252
074252
074256
074262
074264
074266
074266

074270
074270
074274
074300
074302
074304
074304

074306
074306
074312
074316
074320
074322
074322

074324
074324
074330
074332
074334
074334

074336
074336
074342
074344
074346
074346

074350
074350
074354
074356
074360
074360

074362
074362
074364
074366

012746
004137
067160
000002

104423

012746
004137
067254
000002

104423
012746
004137
067323
000002
104423
004137
067406
000000
104423

004137
067725
000000

104423

004137
067775
000000

104423
010146

010346
004137

067061
075674

067061
075674

067061
075674

075674

075674

075674

075674

.SBTTL GLOBAL ERROR REPORT SECTION

ERROO1L::

L10002:

ERROOZ: :

L10003:

ERROO3: :

ERROO7: :

L10007:

ERRO14::

MOV
JSR
.WORD
.WORD

TRAP

JSR
.WORD
. WORD

TRAP
MOV

OV
JSR

MACRO v05.00 Wednesday 04 Jan 84 16:12 Pege 106

R1,LPNTB

X1

ARG.CT
C$MSG
#X2A, -(SP)
R1,LPNTB
X2

ARG.CT
C$MSG
4x3A, -(SP)
R1,LPNTB
X3

ARG.CT

C$MSG

R1,LPNTB
x4
ARG.CT
C$MSG

R1,LPNTB
XS5
ARG.CT
C$MSG

R1,.LPNTB
X7
ARG.CT
C$MSG
R1,-(SP)

RS. '(SP)
R1,LPNTB

*
; THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS
; USED BY MORE THAN TEST TO OUTPUT ADDITIONAL ERROR INFORMATION,
; (BASIC) AND PRINTX (EXTENDED) CALLS ARE USED TO CALL PRINT SERVICES.

s1PUSH #X1A ON STACK

s CALL LPNTB PRINT ROUTINE
s ADDRESS OF ASCIZ STRING

1 ARGUMENT COUNT & 2

;PUSH #X2A ON STACK

sCALL  LPNT8 PRINT ROUTINE
1ADDRESS OF ASCIZ STRING

$ ARGUMENT COUNT s+ 2

sPUSH #X3A ON STACK

;CALL  LPNTB PRINT ROUTINE
s ADDRESS OF ASCIZ STRING
:ARGUMENT COUNT « 2

s CALL LPNTB PRINT ROUTINE
;ADDRESS OF ASCIZ STRING
s ARGUMENT COUNT &« 2

;CALL  LPNTB PRIMI ROUTINE
s ADDRESS OF ASCIZ STRING
; ARGUMENT COUNT » 2

3CALL LPNTB PRINT ROUTINE
s ADDRESS OF ASCIZ STRING
$ARGUMENT COUNT + 2

;1PUSH R1 ON STACK
$PUSH R3 UN STACK
1CALL LPNTB PRINT ROUTINE

PRINTB

SFQ@ 0141
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S5
57

S8

59
60
61

074372
074374
074376
074376

074400
074400
074404
074406
074410
074410

074412
074412
074416
074422
074424
074426
074426

074430
074430
074432
074434
074440
074442
074444
074446
074452
074454
074456
074462
074464
074466
074466

074470
074470
074476
074500
074504
074510
074512
074514
074514

074516
074516
074522
074524
074530
074532
074534
074536
074540
074542

070061
000004

104423

004137
067573
000000

104423

012746
004137
067660
000002

104423

010201
000301
042701
006201
005201
010103
062703
010346
010246
004137
070650
000004

104423

042737
010246
013746
004137
070765
000004

104423

013746
010146
004137
071123
000004

005742
005712
001410
011246

075674

067061
075674

177775

075674

100000

105546
075674

064412
075674

105546

L10010:

ERROOG: :

L10011:

ERROO8: :

L10012:

ERRO21::

L10013:

ERRO22: :

L10014;

ERRO23: :

ERR23A:

.WORD
. WORD

TRAP
JSR
. WORD
. WORD
TRAP

MOV
JSR
. WORD
.WORD

TRAP

BIC
MOV
MOV
JSR

. WORD
TRAP

Mil

x14
ARG.CT

C$MSG

R1,LPNTB
X6
ARG.CT
C$MSG

#XBA, -(SP)
R1,LPNTB
X8

ARG.CT

C$MSG

R2,R1
#tC<2>,R1

R1,LPNTB
Xx22
ARG.CT

C$MSG

FFREE, -(SP)
R1,-(SP)
R1,LPNTB
X23A

ARG.CT
-(R2)

(R2)

ERR23B
(R2).-(SP)

;ADDRESS OF ASCIZ STRING
t ARGUMENT COUNT & 2

3CALL  LPNTB PRINT ROUTINE
s+ ADDRESS OF ASCIZ STRING
s ARGUMENT COUNT » 2

;PUSH &#XB8A ON STACK

s CALL LPNTB PRINT ROUTINE
1+ ADDRESS OF ASCIZ STRING

s ARGUMENT COUNT &« 2

;PUSH R3 ON STACK

sPUSH R2 ON STACK

sCALL LPNTB PRINT ROUTINE
s ADDRESS OF ASCIZ STRING

; ARGUMENT COUNT » 2

:PUSH R2 ON STACK

;1PUSH UDARSD ON STACK

s CALL LPNTB PRINT ROUTINE
;ADDRESS OF ASCIZ STRING

s ARGUMENT COUNT + 2

1PUSH FFREE ON STACK

1PUSH R1 ON STACK

;CALL  LPNTB PRINT ROUTINE
:ADDRESS OF ASCIZ STRING

: ARGUMENT COUNT » 2

iPUSH (R2) ON STACK

SFQ@ 0142
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97
98

100

101
102

103
104
106

107
108
110

111
112

114
115

116
117

118
119

120
121
122
123
124

125

074544
074546
074552
074554
074556
074560
074562
074564
074566
074570
074570
074574
074576
074600
074600

074602
074602
074604
074610
074612
074614
074614

074616
074616
074620
074622
074626
074630
074632
074632

074634
074634
074640
074642
074646
074650
074652
074652

074654
074654
074660
074664
074666
074670
074670

074672
074672
074676
074700
074702
074702

010246
004137
071431
000004
005304
001403
005722
005303
001363

004137
074215
000000

104423

010246
0oc*137
071445
000002

104423

010246
010146
004137
071635
000004

104423

016446
010246
004137
072006
000004

104423
016446
004137
072174
000002
104423

004137
072321
000000

104423

075674

075674

075674

075674

000002
075674

000002
075674

075674

ERR23B:

ERR23C:

L10015:

ERRO24: :

L10016:

ERRQ2S: :

L10017:

ERRO26: :

L10020:

ERRO27: :

L10021:

ERRO28: :

L10022:

R2, (SP)
R1,LPNTB
x238
ARG.CT
R4

ERR23C
(R2)+

R3
ERR23A

R1,LPNT8B
XFRU
ARG.CT

C$MSG

R2, -(SP)
R1,LPNTB
x24
ARG.CT

C$MSG

R2,-(SP)
Rl.‘(sp)
R1,LPNTB
X25
RRG.CT

C$MSG

2(R4), -(SP)
R2,-(SP)
R1,.LPNTB
X26

ARG.CT

C$MSG
2(R4), -(SP)
R1,LPNTB
x27

ARG.CT
C$MSG
R1,LPNT8B
Xx28

ARG.CT

C$MSG

;PUSH R2 ON STACK

1 CALL LPNTB PRINT ROUTINE
+ADDRESS OF ASCIZ STRING

s ARGUMENT COUNT » 2

:CALL LPNTB PRINT ROUTINE
s+ ADDRESS OF ASCIZ STRING
; ARGUMENT COUNT « 2

iPUSH R2 ON STACK

;CALL  LPNTB PRINT ROUTINE
;ADDRESS OF ASCIZ STRING

s ARGUMENT COUNT » 2

1PUSH R2 ON STACK

;PUSH R1 ON STACK

:CALL  LPNTB PRINT ROUTINE
; ADDRESS OF ASCIZ STRING

; ARGUMENT COUNT » 2

;PUSH 2(R4) ON STACK

:PUSH R2 ON STACK

:CALL  LPNTB PRINT ROUTINE
:ADDRESS OF ASCIZ STRING

: ARGUMENT COUNT » 2

;PUSH 2(R4) ON STACK

;CALL  LPNTB PRINT ROUTINE
; ADDRESS OF ASCIZ STRING

; ARGUMENT COUNT » 2

;CALL  LPNTB PRINT ROUTINE
:ADDRESS OF ASCIZ STRING
; ARGUMENT COUNT a 2

SFQ 0143
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GLOBAL ERROR REPORT SECTION

126
127

128

130
131
182

133

134
135
156

137

138
139
140

141
142

143
144
145
146

147
148
149
150

151
152
153

154
155
156
157
158
159

160
161

074704
074704
074706
074712
074714
074716
074716

074720
074720
074722
074726
074730
074732
074732

074734
074734
074740
074742
074744
074744

074746
074746
074752
074754
074756
074762
074762

074764
074764
074770
074770

074772
074772
074776
074776

073000
073000
075004
075006
075010
075014
075014

075016
075016
075022
075024
075026
075026

075030

010146
004187
072371
000002
104423
010146
0041347
072662
000002
104423
004137
072775
000000
104423
0041387
073117
000000
004737

104423

004737
104423

004737
104423
004137
073230
000000
004737
1C4423
004137
073310
000000
104423

075674

075674

075674

075674

075150

075056

075056

075674

075150

075674

ERRO2Y: :
MOV
JSR
. WORD
WORD
L10023:
TRAP

ERRO30: :

ERRO37: :

R1, (SP)
R1,LPNTB
X29
ARG.CT
C$M56
R1,-(SP)
R1,LPNTB
X30
ARG.CY
CsMSG
R1,LPNTB
x31
ARG.CT
C$MSG
R1,LPNTB
x32
ARG.CT
MSGPKT

CHMSG

PNTPKT
C$MSG

PNTPKT
CMSG
R1.LPNTB
X35
ARG.CT
MSGPKT

C$MSG

R1,LPNTB
x36
ARG.CT
CsMSG

bl

1PUSH R1 ON STACK

1CALL  LPNTB PRINT ROUTINE
+ADDRESS OF ASCIZ STRING

1t ARGUMENT COUNT » 2

1PUSH R1 ON STACK

s CALL LPNTB8 PRINT ROUTINE
1ADORESS OF ASCIZ STRING

s ARGUMENT COUNT » 2

sCALL  LPNTB8 PRINT ROUTINE
1 ADDRESS OF ASCIZ STRING
t ARGUMENT COUNT » 2

sCALL  LPNTB PRINT ROUTINE
1ADDRESS OF ASCIZ STRING
s ARGUMENT COUNT » 2

sCALL LPNT8 PRINT ROUTINE
1ADDRESS OF ASCIZ STRING
s ARGUMENT COUNT » 2

s CALL LPNTB PRINT ROUTINE
1ADDRESS OF ASCIZ STRING
$t ARGUMENT COUNT o 2

SFJ 0l44
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162 075030
075082

163

164
165
166

167

168
169

170
171
172
173
174
175
176

177
178
179

181

182
183

184
185

187

188

075036
073040
075042
075042

075044
075044
073050
075052
075054
075054

075056
075056
075062
075064
075066
075070
075074
075076
075102

075106
075106
075110
075114
073116
075122
075126
075130
075132
075136
075142
075144
075146

075150
073150
075154
075156
075160
075164
075170
075174
075174
075200
0735204
075210
075214
073220
075224
073226
075232
075234
075236

010146
004137
073426
000002

104423

004157
070460
000000

104423

004137
073644
000000
010401
062701
010402
062702
012703

011246
016246
011146
016146
004137
074135
000010
062701
062702
005303
001360
000207

004137
073543

000000
016504
062704
012703

016446
016446
016446
016446
016446
016446
011446
004137
073577
000016
062704

075674

075674

075674

000020

000020
000014

000002

000002
075674

075674

000016
000206
000005
000014
000012
000010
000002

075674

000016

L10033:

ERRO38::

L10034;

PNTPKT:

PNTPKL :

MSGPKT :

MSGPKL :

MOV

JSR

.WORD
WORD

TRAP

ADD

(SP)
LPNTB
T

R1,LPNTB
x38
ARG.CT

C3$MSG

R1,LPNTB
XPKT]
ARG.CY

R4 ,R]1
HC.CPK R
R4,R2
MHC . MPK R2
#12.,R3

(R2),-(SP)
2(R2), -(SP)
(R1),-(SP)
2(R1), -(SP)
R1,LPNTB
XPKT2
ARG.CT

04 ,R1

4 ,R2

R3

PNTPKL

R1,LPNTB
XMSG1

ARG.CT
C.HCOM(RS),R4
oHC . BF2,R4
¢5.R3

1PUSH R1 ON STACK

1 CALL LPNTB PRINT ROUTINE
1 ADDRESS OF ASCIZ STRING

$ ARGUMENT COUNT » 2

s CALL LPNTB PRINT ROUTINE
1ADDRESS OF ASCIZ STRING
s ARGUMENT COUNT o 2

s CALL LPNTB PRINT ROUTINE
1ADDRESS OF ASCIZ STRING
1ARGUMENT COUNT o 2

sPUSH (R2) ON STACK

;PUSH 2(R2) ON STACK

1PUSH (R1) ON STACK

1PUSH 2(R1) ON STACK

sCALL  LPNTB PRINT ROUTINE
tADDRESS OF ASCIZ STRING

s ARGUMENT CCUNT o 2

1CALL LPNTB PRINT ROUTINE
s ADDRESS OF ASCIZ STRING
1 ARGUMENT COUNT o 2

itPUSH 12.(R4) ON STACK
1PUSH 10.(R4) ON STACK
1PUSH 8.{R4) ON STACK
t1PUSH 6(R4) ON STACK
1PUSH 4(R4) ON STACK
1PUSH 2(R4) ON STACK

+PUSH (R4) ON STACK

1 CALL LPNTB PRINT ROUTINE
1 ADDRESS OF ASCIZ STRING
tARGUMENT COUNT « 2

SFQ 0145
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183 87833

191
19

19

194
195
196
19?
198
199
200

214
215

075246

. 075250

075250
075254
075256
075262
073266
075270
075274
075274
075300
075302
075304
075310
073312
075316
075322
075326
075330
075332
075336
075342
075346
0735352
075354
075356
075362
075366
075370
075372
075374
075402
075406
075406

riss

000207

013702
006302
012703
005764
100002
012703

016446
010346
011546
012746
011446
012746
016246
004137
067050
000016
004737
112700
004737
062704
012402
006302
063702
067702
105712
001001
005202
012737
004737

104423

064444
067032
000004

067047
000004

067013

066775
076272
075674

106362
000015
075506
000006

064432
167044

075612
275772

ERR.IN::

1$:

075770 NCON:

L10035:

Bhe
RETURN

MOV
ASL
MOV
TST
BPL
MOV

MOV
MOV
MOV
MOV
MOV
MOV
MOV
JSR

. WORD
. WORD
CALL
MOVE

R3
MSGPKL

TNUM,R2

R2
#BASL3,R3
4(R4)

18
#BAS,R3

4(R4), -(SP)
R3, -(SP)
(RS), -(SP)
#BASL2, -(SP)
(R4), -(SP)
#BASL1, -(SP)
TNAMES -2(R2),
R1,LPNTB
BASLN

ARG.CT
RNTIME
#CR,.RO

PC, PRINTC

6 .R

(Rl)o R2

R2

DMPROG ,R2
SDMPROG, R2
(R2)

NCON

R2

X PTYPE
OSTRNG

C$MSG

(SP)

$sGET TEST NUMBER

s DOUBLE

sGET ADDRESS OF DRIVE PRINT LINE
CHECK IF DRIVE MER

1BRANCH IF SO

s1PUSH 4(R4) ON STACK

1PUSH R3 ON STACK

1PUSH (RS) ON STACK

1PUSH #BASL2 ON STACK

1PUS 1 (R4) ON STACK

1PUSH @BASL1 ON STACK
tPUSH TNAMES-2(R2) ON STACK

iCALL  LPNTB PRINT ROUTINE

sADDRESS OF ASCIZ STRING

s ARGUMENT COUNT « 2

1GET RUNTIME PARAMETERS

sSTORE #CR IN RO AND

:PRINT THE CHARACTER,

s INCREASE R4 TO POINT TO MESSAGE POINTER
:GET MESSAGE POINTER
sOOUBLE TO MAKE BYTE OFFSET
sADD TO START OF MESSAGE STRINGS
sADD SIZE OF MAIN PROGRAM

;CHECK FIRST BYTE

: IF ZERO
; INCREMENT TO NEXT BYTE
sCHANGE TO EXTENDED OUTPUT
;OUTPUT ACCMDIW T0 STRING

SFQ 0145
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1 .SBTTL GLOBAL SUBROUTINES SECTION
3 JMEMORY ALLOCATION ERROR
H
< i THIS ROUTINE PRINTS A SYSTEM FATAL ERROR AND EXITS THE TEST
6
7 07%41¢C FMERR :
075410 104454 TRAP  CSERSF
075412 000004 WORD 4
075414 000000 'WORD 0
075416 074324 WORD  ERR004
s ;D0 CLEAN UP TRAP
9 075420 104444 TRRP  CSDCLN
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075422
075422
075426
075432
075434
075436
075442
075444

013746
160137
002766
060101
060137
012601
000207

064412
064414

064412

1 ALOCM

]
$ALLOCATE A BLOCK OF FREE MEMORY., REPORT ERROR IF MEMORY EXHAUSTED.

:

s INPUTS:

: R1 - NUMBER OF WORDS TO ALLOCATE

: FFREE - FIRST FREE WORD IN MEMORY

FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS

H

;OUTPUTS::

: R1 - ADDRESS OF FIRST WORD OF ALLOCATED MEMORY

: FFREE NEW FIRST FREE WORD IN MEMORY

3 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.

ALOCM:
MOV FFREE, -(SP) 1 3PUSH FFREE ON STACK
SuUB R1,.FSIZE sREDUCE SIZE OF FREE MEMORY
BLT FMERR sREPORT ERROR IF NOT ENOUGH MEMORY
AOD R1,R1 1CHANGE WORDOS TO BYTES
ADD R1,.FFREE ;CALCULATE NEW START OF FREE MEMORY
'R?g ;gp)’.ﬂl : ;POP STACK INTO R1

SFQ 0148
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075446
075432
075456
075460

075464
075470
075474
075500
075504

012701
004737
010104
010465

062701
010164
062701
010164
00020~

000146
075422

000016
000020

000010

s HCOt™M

SFQ 0149

1
sALLOCAIES MEMORY FOR HOST COMMUNICATION AREA AND PACKET BUFFERS WITH ONE

sDESCRIPTOR IN EACH RING.

TO BE CALLED AFTER INITIALIZING

sA CONTROLLER WITH SA.MSG=0 AND SA.CMD=0.

3

: INPUTS::
s
sOUTPUTS

RS - ADDRESS OF CONTROLLER TABLE

CONTROLLER TABLE POINTING TO HOST COMMUNICATION AREAR,

R4 - ADDRESS OF HOST COMMUNICATION AREA

H
: RING POINTERS TO PACKETS,
3

HCOMM: MOV
JSR
MOV
MOV

ADD
MOV
ADD
MOV
RTS

#<HC.SIZ>/2,R1
PC.,ALOCM

R1.R4

R4 ,C.HCOM(RS)

#HC . MPK,R1
R1,HC.MSG(R4)
#<HC.CPK HC.MPK>,R1
gé.ﬂC.CN)(Rll)

iGET SIZE OF AREA TO ALLOCATE

tALLOCATF THE MFMORY

;GET ALURESS OF HOST COMM AREA

sPLACE BEGINNING ADRS OF MOST COMM AREA IN THE
$1CONTROLLER TABLE

;COMPUTE START OF MESSAGE PACKET

sPLACE IN RING

;COMPUTE START OF COMMAND PACKET

:PLACE IN RING
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OBNOUND N -

21
22

23
24

25

27
28
29

075506
075512
075514
075520
073524
075526

075532
075536
075540
075542
075542
075546
075550
075554
075556
075560
073564
075566
073566
075572
075574
075600
075602
075604
075610
075612
075612
075616
075620
075624
075626
075630
075634
075636
075636
075642
075644
075650
075652
075654
075660

075662
075663

110037
010146
012701
120027
001002
012701

004777
012601
000207

012746
010146
012746
010600
104417
062706
000207

012746
010146
012746
0106 .0
104 14
062706
000207

012746
010146
012746
010600
104415
062706
000207

012746
010146
012746
010600
104416
062706
000207

000
000

075662

065037
000015

065042
000232

075662

075662
000002

075662
000002

075662
000002

sPRINTC

$

1PRINT A CHARACTER

$

$;CALL WITH MACRO PRINT

PRINTC: MOVB
v

1¢: JSR

PB:

PX:

PS:

MOV
TRAP
ADD
RTS

TTYOUT: .BYTE
.BYTE
.EVEN

RO, TTYOUT
Rl.-(SP)

OFRMTT R1
RO, #CR

1t
#CRLF ,R1

PC,8PTYPE
(SP)+,R1
PC

OTTYOUT, -(SP)
Rlo'(sp)

€2, -(SP)
SP,RO

CSPNTF

#6,5P

PC

oTTYOUT, -(SP)
R1,-(SP)

0, -(SP)
SP,RO

CSPNTB

#6,5P

PC

oTTYOUT, -(SP)
R1,-(SP)
02.'(59)
SP,RO

CSPNTX

26 ,SP

PC

QTTYOUT, -(SP)
Rl. '(SP)

.2. '(Sp)
SP.RO

CSPNTS

26,SP

PC

o
0

1 SAVE CHARACTER FOR TTy OUTPUT

13PUSH R1 ON STACK

sPICKUP FORMATTED ASCIZ STRING STATEMENT
1IF NOT A CARRIAGE RETURN, THEN

1PRINT SOME OTHER CHARACTER, ELSE
sPICKUP FORMATTED ASCIZ STRING STATEMENT
1GO PRINT CR-LF,

sPRINT THE ASCIZ STRING,

1 sPOP STACK INTO R1

1 TTY QUTPUT BUFFER
1 TERMINATOR FOR ASCIZ STRING

SFQ 01%C
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075664
075672

075674
075702

075704
075712

075714

075722
075722
075724
075726
075730
075732
075734
075736
075742
075744
075750
075752
075754
075756
075760
075762
075764
075766

075770

012737
000413

012737
000407

012737
000403

012737

010246
010346
010446
010546
012102
010604
062704
010146
004737
012600
012605
012604
012603
012602
012601
062006
000110

075542

-0

ON

075542

075566

075612

075636

000012
075772

075770

075770

075770

075770

IAG MACRO Vv0S5.00 Weonesday 04 -Jan-84 16:12 Pege 111

:PRINT FORMATTED MESSAGE

H
sCALL WITH MACRO PNT, PNa ™

LPNTF: MOV
BR

LPNTB: MOV
BR

LPNTX: MOV
BR

LPNTS: MOV
LPNT:

PTYPE: .WORD

oPF ,PTYPE
LPNT

aPB,PTYPE
LPNT

#PX,PTYPE
LPNT

oPS ,PTYPE

R2. (SP)
R3, -(SP)
R4, -(SP)
RS, -(SP)
(R1)+,R2
SP,Ra
12,.R4
R1,-(5P)
PC ., O0STRNG
(SP)O.RO

PNTB, PNTX, OR PNTS

3 3PUSH R2 ON STACK
; tPUSH R3 ON STACK
3 sPUSH R4 ON STACK

s sPUSH RS ON STACK

sGET ADDRESS OF ASCIZ STRING
1COMPUTE ADDRESS OF 1ST ARGUMENT AND
1SAVE IT IN Ra,

1 1PUSH R1 ON STACK

tPRINT THE FORMATTED MESSAGE

1 3sPOP STACK INTO RO

131POP STACK INTO RS

;1 1POP STACK INTO R4

3 :POP STACK INTO R3

::POP STACK INTO R2

::POP STACK INTO R1

:ADJUST STACK POINTER OVER ARGUMENTS
sRETURN

iPRINT TYPE

SFQ 0151
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075772
075774
075776
076002
076004
076006
076010
076012
076016
076020
076022
076024
076030
076032
076036
076040

112201
001421
012700
120110
001407
105720
001374
004137
065101
000000
000406
162700
006300
004770
000755
000207

076304

075664

076304
076316

: OSTRNG

: OUTPUT
1 FORMAT

A MESSAGE ACCORDING TO A FORMAT STRING
OF THE ASCIZ STRING IS AS FOLLOWS:

:
;CHARACTERS ENCLOSED IN QUOTES ARE TD BE PRINTED AS THEY ARE.
;OTV-ERHISE CODE IS A SINGLE LETTER FOLLOWED BY AN OPTIONAL DECIMAL

i NUMBER :

i On - PRINT OCTAL NUMBER. n REPRESENTS SIZE OF BINARY NUMBER PASSED

: IN PARAMETER IN BITS. MAY BE IN RANGE 1 TO 32. IF n»>16, TWO PARAMETER
: WORDS ARE USED, OTHMERWISE ONLY ONE WORD. LEADING ZEROS ARE PRINTED.
; n IS ALWAYS SPECIFIED.

: Dn - PRINT UNSIGNED DECIMAL NUMBER FROM n BIT PARAMETER. LEADING ZEROS

: ARE NOT PRINTED. A 16 BIT NUMBER EQUAL TO ZERO WILL PRINT ~0O~,

i Hn - PRINT HMEX NUMBER FROM PARAMETER OF n BITS. IF n>16 TWO PARAMETERS

: ARE USED, OTHERWISE ONLY ONE PARAMETER. LEADING ZER(OS ARE PRINTED.
i Sn - PRINT n SPACES. n ASSUMED TO BE 1.

: Nn - START NEW LINE (CR-LF SEQUENCE). n ASSUMED TO BE 1.

: An - PRINT N ASCII CHARACTERS FROM PARAMETERS, n ASSUMED TO BE 1.

3 n/2 PARAMETER WORDS USED.

: Rn - EXECUTE ROUTINE #n. n MUST BE GIVEN AND DEFINED IN HOST PROGRAM.

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

: INPUTS ;

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

s OUTPUTS

: R2 AND R4 UPDATED TO END OF STRING AND PARAMETERS

OSTRNG: MOVE (R2)+,R} :SEE _IF TERMINATOR IN ASCIZ STRING,
8EQ OSTRE sEXIT
MOV ®ERRC ,RO sGET POINTER TO CHARACTER TABLE
NCONS: CMPB R1,(RO) ;COMPARE CHARACTER MITH TABLE ENTRY
8EQ NCONF sBRANCH IF MATCH FOUND
7S78 (RO)» 1 INCREMENT POINTER
BNE NCONS ;CONTINUE SEARCH IF NOT END OF TABLE
JSR R1,LPNTF ;CALL  LPNTF PRINT ROUTINE
.MORD ERRMEL s ADDRESS OF ASCIZ STRING
.WMORD  ARG.CT s ARGUMENT COUNT » 2
B8R OSTRE
NCONF: SuUB #ERRC.RO ;GET INCREMENT INTO TABLE
ASL RO :D0UBLE TO WORD COUNT
JSR PC,8ERRD(RO) ;DISPATCH TO PRINT ROUTINE
BR OSTRNG ;GET NEXT
OSTRE: RTS PC

SFQ 0152
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076042
076044
076050
076052
076056
076060

076062
076066
076066
076070
076074
076076
076100
076104
076106
076110

076112
076116
076122

076124
076130
076134

112200
120027
001403
004737
000771
000207

004737

112400
004737
005301
001373
032704
001401
005204
000207

012701
004737
000207

012701
004737
000207

000042
075506

102364

075506

000001

000012
102442

000020
102442

CON.QU:

CON.QX:

CON.A:

CON.ALl:

CON.A2:

CON.D:

CON.H:

;:CONTROL CHARACTER WAS A QUOTE, SO 'RINT ALL CHARACTERS TO
1 THE NEXT QUOTE.

MOVB (R2)+,RO 12T CHARACTER

CcMPB RO, 0" " i"HECK IF ENDING QUOTE

BEQ CON. QX IF SO, GO GET NEXT CONTROL CHARACTER
JSR PC.PRINTC :PRINT THE CHARACTER,

g?’S ggN.QU ;CONTINUE PRINTING

;CONTROL CHARACTER WAS AN ‘A’ , SO PRINT ASCII CHARACTERS FROM
;PARAMETERS,

JSR PC,GETCNT 1GET COUNT OF CHARACTERS

HOve (R4).,RO ;STORE (R4). IN RO AND
JSR PC,PRINTC :PRINT THE CHARACTER.

DEC Rl 1COUNT THE CHARACTERS

BNE CON.AL ;PRINT UNTIL COUNT REACHES ZERO
B8IT 41,.R4 ;CHECK IF R4 NOW 00D

BEQ CON.A2

INC R4 sIF SO, INCREMENT TO NEXT EVEN ADDRESS
RTS PC tNOW GET NEXT CONTROL CHARACTER
;CONTROL CHARACTER WAS A 'D', SO PRINT A DECIMAL NUMBER.

MOV 910. ,R1 sLOAD RADIX

JSR PC,PNTNUM 1PRINT NUMBER

RTS PC iNOW GET NEXT CONTROL CHARACTER
;CONTROL CHARACTER WAS AN 'H', SO PRINT A HEX NUMBER.

MOV #16. ,.R1 :LOAD RADIX

JSR PC,PNTNUM ;PRINT NUMBER

RTS PC sNOW GET NEXT CONTROL CHARACTER

SFQ 0153
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076136
076142
076146

076150
076154
076154
076160
076164
070166
076170

076172
076176
076202
076204
076206
076212

076214
076214
076220
076222
076224
076226

076230
076234
076234
076240
076244
076246
076250

012701
004737
000207

004737

112700
004737
005301
001372
000207

004737
020127
101004
060101
004771
000207

004137
065101

000000
012601
000207

004737

112700
004737
005301
001372
000207

000010
102442

102364

000015
075506

102364
000011

076250

075664

102364

000040
075506

CON.O:

CON.N:
CON.N1:

CON.R:

CON.R1:

CON.S:
CON.S1:

;CONTROL CHARACTER WAS AN '0Q', SO PRINT AN OCTAL NUMBER

:+CONTROL CHARACTER WAS AN 'N', SO PRINT A CARRIAGE RETURN LINE FEED.

1LOAD RADIX

1PRINT NUMBER
sNOW GET NEXT CONTROL CHARACTER

$GET COUNT

;STORE 4CR IN RO AND
;PRINT THE CHARACTER.
sCOUNT THE SEQUENCES

tNOW GET NEXT CONTROL CHARACTER

;CONTROL CHARACTER WAS AN 'R', SO CALL ONE OF THE PRE-PROGRAMMED

:GET ROUTINE NUMBER
sCHECK IF DEFINED ROUTINE NUMBER

sDOUBLE COUNT TO GET WORD INODEX
sCALL ROUTINE
tNOW GET NEXT CONTROL CHARACTER

sCALL  LPNTF PRINT ROUTINE
s ADDRESS OF ASCIZ STRING

s ARGUMENT COUNT « 2

1 sPOP STACK INTO R1

;CONTROL CHARACTER WAS AN 'S‘, SO PRINT SOME NUMBER OF SPACES.

MOV 48.,R1
JSR PC.PNTNUM
RTS PC

JSR PC.GETCNT
MOVB #CR,RO
JSR PC,PRINTC
DEC R1

BNE CON.N1
RTS PC

1 ROUTINE .

JSR PC,GETCNT
cHe R1,4ERR.SZ
B8MI CON.R1
ADD R1,R1

JSR PC,.8ERR. TB-2(R1)
RTS PC

JSR R1,LPNTF
.WORD ERRME1
.WORD ARG.CT
MOV (SP)+,R1
RTS PC

JSR PC,.GETCNT
MOve 2 RO
JSR PC,PRINTC
DEC R1

BNE CON.S1
RTS PC

tGET COUNT

;STORE @' IN RO AND
tPRINT THE CHARACTER.
;COUNT THE SPACES

;NOW GET NEXT CONTROL CHARACTER

SFQ 0154
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1
2 .PRE PROGRAMMED ERROR ROUTINE DISPATCH TABLE
4 076252 101726 ERR.TB: .WORD CALR1 JCALL ALTERNATE PRINT STRING IN DM MEMORY IMAGE
S 076254 101754 " WORD CALR2 sPRINT AN SDI DIAGNOSE RESPONSE
6 076256 102052 "WORD CALRS {DECIDE WHETHER TO PRINT RBN
7 076260 102066 "WORD CALRa iPRINT BASIC LINE WITHOUT UDA ADDRESS
8 076262 102142 WORD CALRS sPRINT BASIC LINE WITH UDA ADDRESS
9 076264 102220 WORD CALR6 iCALL ALTERNATE PRINT STRING IN PDP-11 MEMORY
10 076266 102234 "WORD CALR? JPRINT “REPLACE UDA MODULE M7161"
11 076270 102252 "WORD CALRS 1PRINT " UDASA CONTAINS XXXXXX'
12 076272 102270 "WORD CALR9 JREPRINT LAST NUMBER
1
14 000011 ERR.SZ = <.-ERR.TB>/2
1
16 076274 TNAMES ;
18 076274 066670 .WORD BASN1
19 076276 066714 "WORD BASN2
20 076300 066734 WORD BASNS
23 076302 066754 "WORD BASNA
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076304
076304
076305
076306
076307
076310
076311
076312
076313
076314

076316
076316
076320
076322
076324
076326
076330
076332
076334

042
101

110
117
116
122
123

076042
076062
076112
076124
076136
076150
076172
076230

;BUILD T

ERRC:

sHERE IS
ERRD:

W0 TABLES
; FIRST CONTAINING CONTROL CHARACTERS
SECOND CONTAINING ROUTINE ADDRESSES

;HERE IS FIRST TABLE

.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.EVEN

SECOND

U;DZOIOD

©

TABLE

CON.QU
CON.A
CON.OD
CON.H
CON.O
CON.N
CON.R
CON.S

NLCc

;FOLLOW WITH A NULL BYTE

SEQ 0156
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31
32
4]

076336
076342
076346
076352
076360
076366
076372
076374
076400
076402
076406
076414
076420
076422

076424
076424
076426
076430
076432

076434

010137
004737
005037
013737
013737
022701
001413
020137
001410
012705
012737
004737
103401
000207

104454
000007
000000
074350
104444

064444
106260
064650
064416
064420

064442
001122

002122
105630

064412
064414

064432

s TINIT

B13

Jan -84 16:12 Pege 117

]
tINITIALIZE vARIABLES FOR TEST

:
1 INPUTS

t
tOUTPUTS:
: LBUFS
TNUM -
FNUM

TINIT: MOV
CALL
CLR
MOV
MOV
ce
8EQ
P
8EQ
MOV
MOV
CALL
8Cs

TIEXIT: RETURN

TINITE:
TRAP
.WORD
. WORD
. WORD

TRAP

R1 - TEST NUMBER

“FQ 0157

CLEARED (DELETES ERROR LOG)

TEST NUMBER FROM R1}

LAST LOADED TEST IN TNUM « 4

ALL REGISTERS CLOBERED

R1, TNUM

RESET

LBUFS

FMEM FFREE
FMEMS,FSIZE
#4,R1

TIEXIT

R1,FNUM

TIEXIT
@<STORAG -OMFRST> RS
#STORAG . DMPROG
ROREC

TINITE

CSERSF
7

o
ERROO7
CSOCLN

tSAVE TEST NUMBER

tRESET ALL UDA'S

1CLEAR ERROR LOG BUFFER POINTER
s INIT FREE

s INIT FSIZE

sARE WE DOING TEST 4 ?

IF SO, EXIT

IF FILE ALREADY IN MEMORY?

IF SO, EXIT

RS ->ADDRESS TO STORE - DM FIRST ADDRESS
SAVE DMPROG ADORESS

READ IN RECORD

IF ERROR, REPORT

100 CLEAN UP TRAP
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i 1RNTADM
4 3
- sLOAD AND RUN A TEST 4 IN THE CONTROLLERS. RETURN WHEN ALL
g 1DM PROGRAMS HAVE TERMINATED.
:
8 1 IMPUTS
9 ; TSTTAB POINTER TO FIRST CONTROLLER TABLE
10 R1 - MUMBER OF CONTROLLERS TQO TEST
11 :OUTPUTS.
12 ; DMPROG - POINTER TO START OF DM PROGPA!M IN MEMORY
13 Z SET IF NO CONTROLLERS SUCCESSFLLLY STARTED
1; :ALL REGISTERS ARE USED AND PREVIOUS CONTENTS DESTROYED.
1
16 076436 005037 064450 RNT4OM: CLR URNING
17 076442 005037 064532 CLR TYPCNT 1 CLEAR FLAGS
18 076446 010137 064446 MoV R1,URUN 1 URUN = o OF UNITS
19 076452 012737 002122 064432 MOV #STORAG , DMPROG : DMPROG > WHERE EITHER TEST 4 IS LOADED
20 076460 013737 064446 064452 MOV URUN, UCNT
21 076466 013705 064430 MOV TSTTAB,RS : RS ->» CONTROLLER TABLE
37 076472 004737 076500 CALL GTT452 s GET TEST 4 FOR US?

38 C76476 000421 eR STLOOM s GO START LOADING DM PROGRAMS
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1
g 1GT1452
i
g 1GET TEST 4 FOR UDAS?2
3
6 076500 012701 000005 GT1T452: MOV 5. ,R1 1 Rl = T4 FOR 52 FNUM
7 076504 012705 001122 MOV #<STORAG-DMFRST>» RS
8 076510 020137 064442 cHe R1.FNUM 1 DMPROG ALREADY IN MEMORY?
9 076514 001405 8EQ 1 s IF SO, ExIT
10 076516 004737 105630 CALL ROREC ; ELSE, READ RECORD.
11 076522 103002 8CC 14
12 076524 000137 076424 JMP TINITE ;1 BRANCH If ERROR
13 076530 000207 18: RE TURN
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OB NOVE N -

076532
076536

076542
076550
076554
076554
076560
076566
076572
076574
076600
076602
076606
076612
076616

076620

076624

010137
005037

013737
013705

005065
116537
005765
100405
0G4737
001402
005237
062705
005337
001356

005737

000207

064446
064450

064446
064430

000014
0000602
103410
064450
064452

064450

064452

002074

§ RUNDM

H
:LOAD AND RUN A DM PROGRAM IN THE CONTROLLERS. RETURN WHEN ALL
;DM PROGRAMS HAVE TERMINATED.

H
1 INPUTS;
b TSTTAB - POINTER TO FIRST CONTROLLER TABLE
R1 - NUMBER OF CONTROLLERS TO TEST
.IPPLICIT INPUTS:
OMPROG - POINTER TC START OF DM PROGRAM IN MEMORY

xOUTPUTS
Z SET IF NO CONTROLLERS SUCCESSFULLY STARTED
IALL REGISTEPS ARE USED AND PREVIOUS CONTENTS DESTROYED.

RUNDM: MOV R1,URUN $SAVE NUMBER OF UNITS TO RUN
CLR URNING :CLEAR NUMBER OF UNITS RUNNING

:LOAD DM PROGRAM INTO EACH CONTROLLER

STLODM: MOV URUN, UCNT $sSET COUNTER OF UNITS

Loon MOV TSTTAB,RS ;GET FIRST CONTROLLER TABLE
" CLR C.FLG(RS) ;CLEAR ALL FLAGS
MOVE  C.UNITCRS),LSLUN 1SEE IF UNIT TO BE TESTED
ST C.UNIT(RS)
8MI LONEXT :IF NOT DON'T LOAD THIS UNIT
CALL  LOADDM {LOAD THE DM PROGRAM
8EQ LONEXT ;IF ERROR, GO TO NEXT CONTROLLER
INC URNING ;IF NO ERROR, COUNT UNIT RUNNING
LDNEXT: ADD oC.SIZE.RS {MOVE TO NEXT CONTROLLER TABLE
DEC UCNT ;CHECK IF MORE CONTROLLERS
BNE LOOM :LOAD NEXT
;CHECK IF ANY CONTROLLERS LOADED
ST URNING {ANY UNITS LOADED?

: THE DM PROGRAMS ARE NOMW IN CONTROL
;RESPDOM MUST BE CALLED TO RESPOND TO THEIR REQUESTS

RE TURN

SFG JY-
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GLOBAL S!BROUTINES

OB SOV N -

47
48
49

UDA &

076626
076632
076640
076644
076652
076654
076662
076670
076672
076700

076702
076704
076710

076712
076714
076716
076720
076722

076724
076724
076730
076732
076740
076742
076744
076752
076754
076754
076756
076760
076762
076764
076766

076766

015K
I

013705
013737
016504
032765
001446
116537
032765
001071
032765
001520

011503
016301
001405

104455

074720
000445

005737
001416
023765
101005
001011
023765
103405

104455
000037

074734
000424

104422

OIAG MACRO V05.00 Wednesday 04 Jen-84 16:12 Pege 121

ON

064430
064446

000002

000002
000010

000002

064616
064630

064626

064452
000014

002074
000014

000014

000042

F13

SFQ 0161

sRESPDM

3
;RESPOND TO DM REQUESTS. RETURN WHEN ALL DM PROGRAMS
sHAVE TERMINATED.

RESPDOM: MOV TSTTAB,RS 1GET CONTROLLER TABLE ADDRESS
MOV URUN, UCNT $3SET COUNTER OF UNITS
RESPCT: MOV C.HCOM(RS),R4 1GET HOST COMM AREA ADDRESS
eI7 OCT.RN,C.FLG(RS) sCHECK IF PROGRAM RUNNING
BEQ RSPNXT s IF NOT, LOOK AT NEXT
MOVE C.UNIT(RS),LSLUN 1STORE UNIT NUMBER UNDER TEST
81T ®CT ,M5G,C.FLG(RS) 15EE IF INTERRUPT RECEIVED
BNE RSPIN 1IF SO, LOOK AT PACKET
eIr &CT.CMD,C.FLG(RS) sSEE IF COMMAND HAS BEEN SENT
BEQ RSPOU s IF NOT, SEND ONE
;CHECK IF UDA STILL RUNNING
MOV (R5),R3 s+GET ADDRESS OF UDAIP
MOV 2(R3).R1 ;LOOK AT UDASA KREGISTER
6EQ RSPTM s IF ZERO, UDA STILL RUNNING
sREPORT UDA MAS FATAL ERROR
TRAP CSERDF
.WORD 30
.MORD O
.WORD  ERRO30
B8R RSPORP sDROP CONTROLLER FROM TESTING
sCHECK FOR TIMEOUT OF RESPONSE
RSPTM:
157 KM.CSR :SEE IF A CLOCK ON SYSTEM
BEQ RSPNTO ;DON'T TIME IF NO CLOCK
KW EL+2,C.TOH(RS) ;COMPARE TO TIMEOUT COUNTER
AT RSPTMN
BNE RSPNTO
ce KW.EL,.C.TO(RS)
BLO RSPNTO ;IF TOO MUCH TIME ELAPSED SINCE LAST INTERRUPT
RSPTMO:
TRAP CSERDF
.WORD 31
.MORD ©
. WORD ERRO31
BR RSPDRP :OROP CONTROLLER FROM TESTING
RSPNTO:
:>>533>>3>>8BREAK BACK TO MONITORcccccccaan
TRAP C$BRK
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;CHECK FOR TIME TO PRINT STATISTICAL REPORT

e
OVBNOUVDWUWNK-

076770
076774
076776
077004
077006
077010
077016
077020
077020

077022
077026
077032
077034

077036
077044
077050
077052

005737
001412
023737
101005
001005
023737
103401

104424

062705
005337
001302
000674

042765
005337
001347
000207

064616
064630

064626

000046
064452

000012
064450

0€4634

064632

000014

RSPNXT

RSPRPT :

sSWITCH
RSPNRP :

:REMOVE
RSPDRP :

1ST Ku.CSR

BEQ RSPNRP

cMe KW.EL+2,STIME«2
BHI RSPRPT

BNE RSPNRP

cMe KW.EL,STIME

BLO RSPNRP

TRAP CSORPT

TO NEXT CONTROLLER

ADD oC.SIZE,.R5

OEC UCNT

BNE RESPCT

B8R RESPDM

A CONTROLLER FROM TESTING
8IC OCT . RN.CT . MSG,C.FLG(RS)
D€EC URNING

BNE RSPNXT

RE TURN

JANY CLOCK ON SYSTEM?
1BYPASS IF NOT
i A STATISTICAL REPORT

sPRINT A STATISTICAL REPORT

;MOVE TG NEXT TABLE
sCHECK IF MORE CONTROLLERS
sLOOK AT NEXT CONTROLLER
:LOOK AT FIRST CONTROLLER AGAIN

sCLEAR PROGRAM RUNNING

;REDUCE RUNNING CONTROLLERS COUNT

s IF ANY STILL RUNNING, LOOK AT THEM
sELSE RETURN TO TEST SECTION

SFQ 0162
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1

2 ;CONTROLLER HAS RESPONDED, LOOK AT MESSAGE PACKET

3

g ;CHECK FOR PROPER OPCODE IN END PACKET

6 077054 012700 000204 RSPIN: MOV 40P .END.OP.SSD, RO +GET SEND DATA END PACKET OPCOOE

7 077060 032765 000020 000014 8IT #CT . REQ,C.FLG(RS) ;LOOK IF SEND DATA OR RECEIVE DATA

8 077065 001402 8EQ RSPMWR

9 077070 012700 000205 MOV #0P .END + P ,RSD,RO 1CHANGE TO RECEIVE DATA END PACKET OPCOOE

10 077074 120064 000030 RSPMWR: CMPB RO,HC .MPK P ,OPCD(R4) ;COMPARE TO OPCODE IN END PACKEY

ié 077100 001010 8NE RSPERR

13 ;LOOK AT STATUS CODE

14

15 077102 032764 000037 000032 8IT 4ST MSK,HC .MPK.P_STS(RA) ;CHECK FOR STATUS CODE ST.SUC (ZERO)

%? 077110 001004 BNE RSPERR

lg sCHECK FOR EXPECTED REFERENCE NUMBER

1

20 077112 026564 000044 000020 cMP C.REF(RS) ,HC . .MPK.P CRF(R4) 1CHECK IF CORRECT REF NUMBER

21 077120 001405 8EQ RSPPTW

22 077122 RSPERR:
077122 104455 TRAP CSERDF
077124 000041 .WORD 33
077126 000000 .WoRD O
077130 074764 .WORD ERRO33

gi 077132 000741 B8R RSPORP :OROP UNIT FROM TESTING

gg ;CHECK IF RESPONSE FROM SEND OR RECEIVE DATA COMMANO

27 077134 032765 000020 G©00014 RSPPTW: BIT 9CT.REQ,C.FLG(RS) ;:CHECK IF RESPONSE FROM DM PROGRAM

28 077142 001445 RSPOU: BEG RSPOUT ;1LOOK AT REQUEST NUMBER IF SO
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077144
077150
077154
077160
077162
077170
077174
077200
077202
077202
077204
077206
077210
077212

077214
077220
077224
077230
077234
077236
077242
077244
077246
077250
077254

077256
077264
077272

077274
077300
077304
077310
077314
077322

077324
077332
077332
077336
077342
077344
077350
077354

OUT NE S

016401
042701
022701
001010
042764
016401
020127
103405

164455
000040
000000
074746
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

11o
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TION

000004
104124
000100
104256

000106

077360

000010
000020

000005
104124
000206
104256
000020

000020

104210
000264

000040
104530
0767170

000206

000014
000014

000014

000014

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

RSPPT2: MOV HC .BFP(R4),R1
8IC #007777,.R1
cre #0U.SPC,R1
BNE 1s
8IC 21C007777,HC.BF2(R4)
MOV HC.BF2(R4),R1
cre R1,#DSPSIZ
BLO RSPPT3

1%:

TRAP CSERDF
.WORD 32
. WORD 0
.WORD ERRO32
B8R RSPDRP

RSPPT3: MOV #0P .SSO,RO
CALL B8LDCMD
MOV #C.BF1,RO
CALL CLRBUF
MOV R4 ,R3
ADD OHC B8SZ,.R4
MOV (R4),R1
MOV (R‘)*.(RS)O
ADD R1,R1
CALL BRSPDSP(R1)
BNE RSPORP

:SEND COMMAND BACK TO UDA

RSPOUT: BIC
8IT
BNE

MoV
CALL
MOV
CALL
BIS
B8R
RSPOUR: BIC
RSPOUS:

#CT.MSG,C.FLG(RS)
#CT.REQ,.C.FLG(RS)
RSPOUR2

#0P .RSD RO
BLOCMD
#4C.8F2,.RO

CLRBUF

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

®CT.REQ.C.FLG(RS)

SNOCMD
#3,460.,R0
RS,R1
&C.70,R1
SETTO
RSPNXT

1GET REQUEST NUMBER

sCHECK TYPE

1 IS SPECIAL T/PE SET?

1 IF NOT, ERROR

sCLEAR TYPE

31GET REQUEST NUMBER

;CHECK IF IN EXPECTED RANGE

sOROP UNIT FROM TESTING

sBUILD A SEND DATA COMMAND PACKET

i FOR ANSWER TO DM PROGRAM

s1POINT TO BUFFER IN PACKET

s+ AND CLEAR BUFFER

+R3 POINTS TO COMMAND BUFFER

sR4 POINTS TO MESSAGE BUFFER

1GET REQUEST NUMBER

31PUT REQUEST NUMBER INTO COMMAND PACKET
;DOUBLE REQUEST NMUMBER

sCALL REQUESTED ROUTINE

SFQ 0164

tROUTINE RETURNS Z CLEAR TO DROP UNIT FROM TESTING

¢+ Z SET Ir COMMAND READY TO SEND TO UNIT

;CLEAR MESSAGE RECEIVED FLAG
;CHECK WHICH COMMAND TN SEND
sBRANCH IF RESPONSE TO REQUEST
;BUILD RECEIVE DATA COMMAND
stPOINT TO MESSAGE BUFFER

s AND CLEAR IT

$1SET REQUEST BIT

sCLEAR REQUEST BIT

$SEND COMMAND TO UDA
$SET TIMEQUT FOR 3 MINUTES

tPUT TIME IN CONTROLLER TABLE
;NOW WALIT FOR END PACKET
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GLOBAL S'BROUTINES SECTION

OB NOVNDUWN -

077360
077362
077364
077366
077370
077372
077374
077376
077400
077402
077404
077406
077410
077412
077414

077416
077536
077702
100352
100374
100654
100704
100734
100762
101002
101144
101250
101470
101610
101722

000017

;RESPONSE REQUEST DISPATCH TABLE

RSPDSP:

.WORD
. WORD

TIMSIZ
T20LL
T2CMD
TAMPRM
TA4UPRM
14881
74882
TASOF T
T4SEEK
TAMXFR
uToT1ST
ERRMES
ERRMC
MESSAG
OONE

JLD

OSPSIZ = <, -RSPDSP>/2

> @ e We v s G0 Go B¢ Go O

oy
N0

OENONDUWN-O

SFQ 0165

. SET UP FREE MEMORY FOR ADDRESS TESTING

PROVIDE DYAGNOSTIC PROGRAM FOR DISK ORIVE
GET MANUAL INTERVENTION COMMAND

TELL DATA PATTERN 16.

TELL UNIT PARAMETERS, CLEAR CONTENTS

TELL BAD BLOCKS (FIRST 14)

TELL BAD BLOCKS (LAST Tw0)

. ADD TO SOFT ERROR AND ECC COUNTS

. ADD 1000 TO SEEK COUNT

. ADD TO MEGABITS READ AND WRITE COUNTS

. TELL WHICH DRIVES TO TEST

. REPORT ERROR MESSAGE

12- REPORT ERROR MESSAGE AND COUNT HARD ERROR
114,

PRINT A DESCRIPTIVE MESSAGE
MARK DM PROGRAM AS NO LONGER RUNNING

1LEGAL NUMBERS ARE LOWER THAN THIS
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cOBAE OstBRoS T IR S 26E 25N eaday o o0e 6@ 0166
1
g s NORMAL MAINTENANCE READ BUFFER CESCRIPTION
4q sBYTE OFFSET FROM
S ;START OF BUFFER ey .
§; : 0 ! REQUEST M.RQER ! USED TO SELECT ROUTINE
: *- - b s eececccccccccea cene- .
g H 2 ! DATA ARGUMENT o1 ! R4 CONTAINS THIS ADDRESS
H e --- “ mem meeecceceacmeccec-a- ’
10 s 4 ! DATA ARGUMENT @2 H
11 ; s mcseeeeoioioos ’
lg : 6 ! DATA ARGUMENT o3 !
1 H #  meme ceecescsimcecccacac~~ ’
lg : 8 ! DATA ARGUMENT @4 !
1 : R LR T R R R R R .
167’ : 10 s DATA ARGUMENT #5 H
1 : P T I R .
lg : 12 ! DATA ARGUMENT #6 !
1 : R L R R .
50 ; 14 ! DATA ARGUMENT #7 '
1 3 R I I »
gis’ H 16 ! DATA ARGUMENT 08 4
: ¢ mecermacce ceaecccmccccccccacss »>
g; H 18 H DATA ARGUMENT &9 H
3 $ T mms meces erecrccecrccerrecccceo- >
g_‘} H 20 4 DATA ARGUMENT #10 !
: L R e R R i .
28 H 22 H DATA ARGUMENT #11 H
29 : R e .
30 H
3 i .
32 H
33 H .
34 H
35 : .
36 H
37 : o e meeccaee eciiaas .
38 : 68 ! DATA ARGL’ENT 034 !
39 ; b et e il .
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;NORMAL PSEUDO TERMINAL
;BYTE OFFSET FROM

sSTART

@ B0 B B B VO B VS Ve We G G O Vs W VG W GO Ve W CE W6 B Gs T "5 G0 V9 W B0 W0 W0 W O

OF PACKET
0

® o0 » N

10
12
14
16
18
20
22

68

[GEESUEND |

12 Page 127

SFQ@ 0167

IN PACKET DESCRIPTION GIVEN IN RESPONSE TO ABOVE PACKET

77T RequesT NUMBER
T 7 DATA ARGUMENT 01
""""" DATA ARGUMENT 02
""" DATA ARGUMENT 03 1
"""" DATA ARGUMENT 04 !
”””” DATA ARGUMENT oS 1
"""""" DATA ARGUMENT 06 !
"""" DATA ARGUMENT o7  t
"""" DATA ARGUMENT 08 1
""""" DATA ARGUHENT #9
"""" DATA ARGUMENT e10 !
""""" DATA ARGUMENT 211 !
............................... X
"""" DATA ARGUMENT #34 !
............................... .

ECHOED FROM REQUEST PACKET
R3 CONTAINS THIS ADDRESS

ALL DATA ARGUMENTS ARt RETURNED
CONTAINING ZEROS UNLESS
SPECIFICALLY INDICATED BY
RESPONSE ROUTINE .

(<1 g}
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Nl RNTo R YV NV

077416
077416
077422

077426
077430
077434
077436

077440
077444
077446
077452
077454
077460
077464
077466

077470
077472
077474
077500
077502
077504
07750¢€

013701
013702

010111
062701
005302
001373

013723
005023
013700
006300
063700
162700
010023
005023

005023
005023
013700
005001
006300
006300
006300

064412
064414

000002

064412
064414

064412
000002

002120

s TIMSIZ OM REQUEST O

;SET UP MEMORY FOR ADDRESS TESTING FROM UDA.

:PLACE ADDRESS OF EACH LOCATION INTO EACH '_OCATION IN FREE
;MEMORY. RETURN FIRST LOCATION OF FREE MEMORY IN CMD.O2 (LOW BITS)
;AND CMD.03 (HIGH BITS). RETURN LAST LOCATION OF FREE MEMORY IN
;CMD.O4 AND CMD.OS. ALSO RETURN FIRST EXISTANT LOCATION IN CMD.06
:AND CMD.07; LAST EXISTANT LOCATION IN CMD.08 AND CMD.09,

:INPUTS:
: RS - CONTROLLER TABL? P3CRESS

R4 - MESSAGE PACKET OATA ADDRESS (POINTING TO MSG.O02)
R3 - COMMAND PACKET DATA ADDRESS (POINTING TO CMO.O2)

COMMAND PACKET COMTAINIIG:

: (R3) LOW ADDRESS BITS OF FIRST WRITABLE ADDRESS
: 2.(R3) HIGH ADDRESS BITS OF FIRST WRITABLE ADDRESS
H 4.(R3) LOW ADDRESS BITS OF LAST WRITABLE ADDRESS
: 6.(R3) HIGH ADDRESS BITS OF LAST WRITABLE ADODRESS
: 8.(R3) LOW ADDRESS BITS OF FIRST REACABLE ADORESS
: 10.(R3) HIGH ADDRESS BITS OF FIRST READABLE ADDRESS
i 12.(R3) LOW ADDRESS BITS OF LAST READABLE ADDRESS
H 1;.g2¥) HIGH ADDRESS BITS OF LAST READATLE ADDRESS
T1MSIZ
MOV FFREE ,R1 :GET FIRST ADORESS OF FREE MEMORY
MOV FSIZE,R2 :GET SIZE
+FILL MEMORY WITH ADDRESS PATTERN
MEMFIL: MOV R1,(R1) +WRITE DATA INTO LOCATION
ADD #2,R1 : INCREASE ADORESS YO NEXT LOCATION
OEC R2 ; COUNT THE WORDS
BNE MEMF IL sFILL ALL WORDS
:SEND LOCATION OF FREE MEMORY TO UDA
HOV FFREE,(R3)+ ;:LOAD FIRST ADDRESS OF FREE MEMORY
CLR (R3). + HIGH ORDER BITS ARE ZERC
MOV FSIZE RO ;GET SIZE OF FREE MFMORY
ASL RO ;CONVERT TO BYTES
ADD FFREE,RO ;COMPUTE LAST LOCATION
suB #2,R0
MOV RO,(R3)« ;LOAD LAST LOCATION
CLR (R3). sCLEAR HIGH ORDER BITS
:+SEND LOCATION OF READABLE MEMORY
CLR (R3). :SEND ZERO AS START OF READABLE MEMORY
CLR (R3)+
MOV L $HIMEM, RO :GET HIGH MEMORY ADDRESS
CLR R1 ;CLEAR HIGH BITS
ASL RO ;SHIFT LEFT 6 PLACES
ASL RO
ASL RO

SFQ 0168
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SCOBRE st BRoGTINES SRR

59
60
61
62
63

€77510
077512
077514
077516
077520
077522
077526
077530
077532
077534

006300

000076

ASL

476 ,RO $SET LOW ORDER BITS
RO,(R3). 1PUT INTO BUFFER
R1,(R3).

SFQ 0169
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GLOBAL
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077536
077536
077542
077546
077352
077556
077562

077566
077572
077600
077604
077612
077616
077620
077624
077630
077636

005037
012437
012437
012437
012437
012437

005075
013737
005037
013737
004737
103002
005237
005237
013737
0137%7

v
cr

ti 14
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ION

000000
064412
064670
064414
105570

064656
064656
064672
064412

054666
064672

064414
064672

1 T20LL DM REQUEST 1
'
1+PROVIDE DIAGNOSTIC TO OOWNLINE LOAD INTO DISK ORIVE.

3

+THE UDA MAY BE 'JSED TO GET THE DIAGNOSTIC IF THE SYSTEM LOAD DEVICE
1IS ON THE UDA. THIS ACTION WILL CAUSE A REINITIALIZATION OF THE UDA
1AND THE RING STRUCTURE MOVED. SINCE THIS PROGRAM HAS NO WAY T0
1DETERMINE IF THE UDA IS USED, IT WILL ALWAYS ASSUME IT IS USED AND
tWILL INITIALIZE AND RELOAD THE DM PROGRAM AFTER READING THE
1OIAGNOSTIC. THE OUTPUTS OF THIS ROUTINE ARE STORED AND SENT TO TeE
101 PROGRAM IN THE UTOTST REQUEST,

:

; INPUTS:

3 RS - CONTROLLER TABLE ADDRESS

: R4  MESSAGE CATA ADDRESS

3 (R4) DRIVE NUMBER

: 2.(R&) A VALUE THE DM PROGRAM WISHES RETURNED

: 4.(R&) REGIUN TO WHICH PROGRAM 1S TO BE LOADED IN DISK

3 6.(R4A) 2 WORD PROGRAM NAME IN RADSO

3 R3 - ZOMMAND DATA ADDRESS

sOUTPUTS::

H COMMAND PACKET COULD CONTAIN THE FOLLOWING:

3 (R3) ONE IF PROGRAM PROVIDED, TWO IF PROGRAM NOT AVAILABLE
: 2.(R3) DRIVE NUMBER

: 4.(R3) COPY OF THE VALUE FROM DM PROGRAM

: 6.7R3) REGION TD WHICH PROGRAM IS TO BE LOADED

: 8.(R3) ADDRESS OF FIRST BYTE TO BE DCWNLINE LOADED

3 10.(R3) HIGH ORODER BITS OF ADDRESS

3 zlgégﬂ.‘) BYTE COUNT OF PROGRAM TO BE DOWNL INE LOADED

:

: THIS PROGRAM WILL NOT SEND A COMMAND PACKET IN RESPONSE TO THIS REQUEST,
1 THE UDA 4YILL BE REINITIALIZED AND THE DM PROGRAM RELOADED. THEN TMIS DATA
iWILL BE APPENDED TO THE NEXT UTOTST REQUEST,

;COPY REQUEST DATA TO STORAGE

T20LL :
CLR oLL sCLEAR CONTROL WORD
MOV (R4). OLLOR iDRIVE NUMBER
MOV (R&).,DLLY 1VALUE FROM DM
MOV (R&). ,DLLR 1REGION
MOv (R4). ,DLLNAM 1PROGRAM NAME
MOV (R4)+ ,DLLNAM.Q 1 (TWO WORDS)
tRESET UDA AND READ DM PROGRAM
CLR 8(RS) tRESET THE UDA
MOV FFREE ,DLLADR 1GET ADDRESS WHERE PROGRAM
CLR OLLADR 2 1 T0 BE STORED
MOV FSIZE , DLLSIZ 1SAVE CURRENT SIZE OF MEMORY
CAL L ROOLL tREAD DLL PROGRAM FROM DATA FILE
8CC 1 1PROGRAM NOT FOUND IF CARRY SET
INC oLL 1IRETURN 1 IF PROGRAM FCUND
1%: INC OLL IRETURN 2 IF PROGRAM NOT # OUND

MOV OLLSIZ,FSIZE ;COMPUTE SIZE OF DLL PROGRAM
MOV FFREE,DLLSIZ i AND RESTORE ORIGINAL FFREE

SFQ 0170
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59
60
61
62
63
64
~5
"6

077644
077652
077660
077662
077666
077672
077674
077700

163/37
013737
005726
012701
004737
001402
000137
000207

064666 064672
064666 064412

000001
0765382
076626

2s:

SuUB
MOV

TSTY
MOV
CALL
CeQ
JHP

RE TURN

Cla

OLLADR,DLLSIZ
DLLAUR ,FFREE
(sp)

&1,R1

RUNDM

2t

RESPDM

1+ AND FSIZE vALUES

1POP RETURN ADDRESS OFF STACK
tRUN THE DM PROGRAM AGAIN

SFQ 0171
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GLOBAL SI\BROUTINES SECTION

OB 9OV S wh) r

46
a7
a8

077702
077702
077710
077712
077716
0777116
077720
077722
077722
077726
077730
077732
077736
077740
077742
077744
077750
077752

077754
077754
077756
077760
077764
077770
077772
077774
100000
100004

032737
001002
000137

104450
103406

004137
065757
000000
000137
012401
012402
001022
004737
001401
000207

0l1446
011546
016446
004137
066056

000006
005037
005037
005037

000200 064400
100334

075664

100334

102274

000002
075664

064642
064644
064646

3 T2CM0 OM REQUEST 2
3
$tGET MANUAL INTFRVENTION COMMAND

H
: INPUTS:

RS - CONTROLLER TABLE ADORESS
R4 - MESSAGE DATA ADDRESS

(RA) DRIVE NUMBER

SFQ 0172

2.(R&)

OUTPUTS:
(R3)

2.(R3)

6.(R3)

2 CLEAR
2CMD:;
BIT
BNE
JP
ToCMDM:
TRAP

8Ccs
T2CMD9:

3
}
H
H
H
}
3
]
H
H
]
]
3
]
]
]
3
]
}
]
T

1¢:

IF OPERATION CODE

OPERATIOM COOE

0 ON FIRST REQUEST FOR DRIVE. ECHO OF PREVIOUS RESPONSE AL OTHER TIMES,

IF OPERATION CODE - 2
A.(RA) DATA BYTE READ (TQ BE PRINTED)
R3 - COMMAND DATA ADDRESS

OPERATION COOE

0 - EXIT
1 - WRITE
2 - READ
3 - DIAGNOSE

REGION NUMBER

DATA BYTE

Z SET IF DATA RETURNED

-1.

A4.(R3) OFFSET INTO REGION
IF OPERATION CODE = 1

COMMAND DATA FILLED WITH THE FOLLOWING:

IF DRIVE NUMBER NOT ON THIS CONTROLLER

#SM MAN,SFPTBL +SO.BIT
T2CHMDM

;LOOK AT MANUAL INTERVENTION MODE
1EXIT IF NOT WANTED

T2CHMOX

CSMANI

T2CHM00

R1,LPNTF ;CALL  LPNTF PRINT ROUTINE

T2WARN s ADDRESS OF ASCIZ STRING

ARG.CT s ARGUMENT COUNT o 2

T2CMOX

(R4)+,R1 ;:GET DRIVE NUMBER

(R4). ,R2 sGET OPERATION COOE

T2CHD2 1BRANCH IF NOT ZERO

GTORVT $1GET DRIVE TABLE ADORESS

13 sCHECK IF ORIVE FOUND
sRETURN WITH Z CLEAR IF NOT

(R4), -(SP) ;PUSH (R4) ON STACK

(RS), -(SP) 1PUSH (R5) ON STACK

D.UNIT(R4), -(SP) sPUSH D.UNIT(R4) ON STACK

R1,LPNTF sCALL  LPNTF PRINT ROUTINE

T2CMS1 s ADDRESS OF ASCIZ STRING

ARG.CT t ARGUMENT COUNT » 2

T2WRR 1CLEAR ALL STORAGE WORDS

T2WRO

T20R
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49
50
S1
S5

53
54
55
56
5?7

58
59
60

100010
100014
100016
100022
100026
100032
100036
200042
100046
100052
100056
100060
100064
100070

100074
100074
100076
100100
100102
100104
100106
100110
100112
100114
100114
100120
100122
100126
100130
100134
100136
100142
100146
100150
100154
100162
100166
100170

100172
100176
100202
100204
100210
100212
100216
100222
10C224
100230
100232
100236

022702
001027
112700
004737
013701
004737
013701
004737
112700
004737
012401
004737
112700
004737

104443
000406
064476
000142
064760
177777
000001
000024

012701
112100
022700
001415
022700
001016
012713
004737
001402
010437
013763
004737
001064
000461

012713
022700
001415
022700
001053
012713
004737
001446
162700
003043
010463
013763

064476
000105
000104

000003
103122

064646

064646 000002
103122

200002
000122

000127

000001
103122
000002

000006
064642 000002

T2CMD2:

T2CM0Q:

100004 :

1s8:
T2CMOV:

T2CMD3:

T2CMOR:

cHP
BNE
MOVe
JSR
MOV
CALL
MOV
CALL
MOVEe
JSR
MOV
CALL
MOVE
JSR

tNOW ASK FOR COMMAND INPUT

TRAP C $GMAN
B8R 10000
.MORD TEMP
.MORD T$COOE
.WORD TA4OPT7
.WORD -1

. WORD THLOLIM
.WORD TORILIM
MOV STEMP ,R1
MOvB (R1)+,RO
cHP ®'E,RO
B8EQ T2CMOV
cHP #'D,RO
BNE T2CHMD3
MOV #3,.(R3)
CALL T2GNUM
BEQ 14

MOV Ra, T2DR
MOV T20R,2(R3)
CALL T2GNUM
BNE T2CHOE
BR T2CMDX
sCOMMAND MUST BE EITHER READ OR
MOV #2,(R3)
c #'R,RO
BEQ T2CMOR
cre ®'W,RO
BNE T2CMDE
MOV #1,(R3)
CALL T2GNUM
B8EQ T2CMDE
SuUB #2,RO
B8GT T2CMDE

MOV R4 ,6(R3)
MOV T2WRR,2(R3)

cl-—

#2,R2
T2CMOQ

¢ ,RO
FC,PRINTC
T2WRR ,R1
T2PNTW
T2WRC,R1
T2PNTW

# /,R0
PC,PRINTC
(R4).,R1
T2PNTB
#CR,RO
PC,.PRINTC

tSEE IF LAST OPERATION WAS READ
1BRANCH IF NOT TO QUESTION
1STORE ¢ IN RO AND

1PRINT THE CHARACTER,

1PRINT REGION

sPRINT OFFSET

$STORE @'/ IN RO AND
+PRINT THE CHARACTER,
sPRINT Tt DATA

1STORE #CR IN RO AND
1PRINT THE CHARACTER,

:GET PCINTER TO STRING
:sGET COMMAND CHARACTER

; STORE DIAGNOSE OPERATION CODE
;GET REGION FROM COMMAND

;MAKE SURE AT E'0 OF LINE

WRITE

sCHECK IF READ
1CHECK IF WRITE

s IF NOT ERROR

:GET DATA BYTE
;:ERROR IF NO DATA

;:OR GREATER THAN TWO DIGITS
:STORE DATA BYTES IN BUFFER
1PUT REGION AND OFFSETY

SFQ 0173
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100244
100252
100254
100256
100262
100266
100270
100274
100300
100304
100306
100312
100316
100320
100326
100334
100336
100340
100340
100344
100346
100350

013763
021302
001002
005263
004737
001411
010463
005063
004737
0014n2
010463
004737
001010
016337
016337
000264
000207

004137
066445
000000
000651

064644
000004
103122
000002
000004
103122
000004
103122

000002
000004

075664

000004

064642
064644

T2CMON:

T2CHMDW:

T2CMOX :
T2CMDE :

T2WRO,4(R3)
(R3),R2
T2CHON
4(R3)
T2GNUM
T2CHOW

R4 ,2(R3)
4(R3)
T2GNUM
T2CMOW
R4,4(R3)
T2GNUM
T2CHMDE
2(R3), T2WRR
4(R3), T2WRO

R1,LPNTF
T2CMSS
ARG.CT
T2CMDQ

1 INTO BUFFER
s IF SO,

3+ INCREMENT OFFSET

: SAVE REGION
1SAVE OFFSET

1 CALL LPNTF PRINT ROUTINE
1 ADDRESS OF ASCIZ STRING

s ARGUMENT COUNT » 2

1GO ASK AGAIN

SFQ 0174
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O® AP ND W

100352
100356
100362
100364
100366
100370
100372

012701 000021
012702 064554
012223
005301
001375
000264
000207

: TAMPRM

i INPUTS:
H

.

e
-
v
C
-
[¥,]

TAMPRM:
1s:

LL&

OM REQUEST 3
]
sREQUEST FOR TEST 4 CONTENTS OF DATA PATTERN 16.

RS - CONTROLLER jABLE ADDRESS
R4 - MESSAGE DA"A ADDRESS

R3 - COMMAND DATA ADDRESS

(NO DATA)

COMMAND DATA FILLED WITH THE FOLLOWING:
(R3) NUMBER OF WORDS IN DATA PATTERN 16

2.(R3) DATA IN PATTERN 16

)
32.(R3)
Z SET

MOV
MOV
MOV
OEC
BNE
SEZ
RETURN

#17.,R1
#PAT16C,R2
(R2)+,(R3).
R1

1

sGET COUNT
;i AND ADDRESS OF PATTERN 16 PARAMETERS
;:COPY THE DATA TO BUFFER

sRETURN WITH 2 SET

SFQ 0175
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1
2 ;TAUPRM - DM REQUEST 4
3 :
4 sREQUEST FOR TEST 4 UNTIT PARAMETERS
5 :
6 1 INPUTS
7 ' RS - CONTROLLER TABLE ADDRESS
8 : R4 - MESSAGE DATA ADDRESS
9 ; (R4) DRIVE NUMBER
10 : 2.()R4) DRIVE SERIAL NUMBER
11 :
12 : 6.(R4)
13 : a.()aa) HDA SERIAL NUMBER
14 ]
15 H 14.(R4)
16 : R3 - COMMAND DATA ADDRESS
17 ;OUTPUTS:
18 : COMMAND DATA FILLED WITH THE FOLLOWING:
19 ; (R3) PARAMETER BITS (1 FOR TRUE)
20 : BIT 14 - INITIAL WRITE
21 : 8IT 17 - DIAGNOSTIC CYLINDERS
22 : 8IT 12 - ECC CORRECTION
23 : BIT 11 - READ ONLY
24 : 8IT 10 - WRITE OMLY
25 : 81T 9 - RETRIES
26 : 817 8 - TRACK/GROUP AND CYLINDERS SPECIFIED
27 : BIT 7 - (NOT USED)
28 : 817 6 - SEQUENTIAL SEEKS
29 : 8IT S - BEGIN/END SETS SPECIFIED
30 : BIT 4 - TRACK SPECIFIED (0O - GROUPS SPECIFIED)
31 : HAS MEANING ONLY WHEN BIT S IS ZERO
32 : 81T 3 - WRITE CHECKS ENABLED
33 : 8IT 2 - WRITE CHECKS ALWAYS
34 : 817 1 - DATA COMPARES ENABLED
35 : 8IT O - DATA COMPARE ALMAYS
36 : 2.(R3) DATA PATTERN NUMBER
37 : IF PARAMETER BIT S5 SET
38 : 4.(R3) COUNT OF BEGIN/END SETS
39 i 6.(R3) BEGIN BLOCK (2 WORDS) THEN END B8LOCK (2 WORDS)
40 : ) 1 TO 4 SETS
q1 : ) OR
42 : ) IF COUNT OF BEGIN/END BLOCKS = 0
43 : 36.(R3) START CYLINDER (2 WORDS) THEN END CYLINDER (2 WORDS)
44 : END CYLINDER A NEGATIVE VALUE IF TO TEST ENTIRE AREA
45 : IF PARAMETER BIT S5 CLEAR
46 : 4.(R3) STARTING CYLINDER
47 : 6.(R3) (2 WORDS)
A8 : 8.(R3) ENDING CYLINDER (2 WORDS)
49 3 10.(R3) NEGATIVE FOR ALL CYLINDERS
50 : 12.(R3) NUMBER OF TRACKS OR GROUPS SPECIFIED
S1 : 14.(R3) 1 TO 7 TRACK OR GROUP NUMBERS
52 : ) DETERMINED BY PARAMETER B8IT 4
53 : 26.(R3)
54 : Z SET IF DATA RETURNED
55 : Z CLEAR IF UNIT NUMBER NOT ON THIS CONTROLLER
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100374
100376
100400
100404
100406
100412
100416
100422
100426
100432
100440
100442
100450
100452
100456
100460
100464
100470

100472
100476
100500
100504
100506
100510
100512

100514
100522

100524
100530
100532
100536
100540
100544
100546
100550
100552
100556
100560
100564
100566
100570
100572

100574
100602
104604
100610

1 15
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INES SECTION

012401
010402
004737
001122
012264
012264
012264
016401
042701
032737
001406
032737
001402
052701
010123
016423
032701
001411

012701
010402
062702
012223
005301
001375
000457

032764
001441

005764
001421
012701
010402
062702
012223
005301
001375
012701
010402
062702
012223
005301
001375
000427

052763
005023
012701
010402

102274
000200
000202
000204
000004
140200
000020
040000

040000

000006
000040

000021
000112

000400

000112
000154

000010
00011¢

000040
000004

TAUPRM: MOV

064440
064400

1%:

2s:

000004 3%

a4

Ss:

177774 6%

BEQ
tRETURN

MOV
MOV
ADD
MOV
DEC
BNE
BR

BIT
8EQ

;:RETURN

(R4).,R1

R4 ,Re

GTORVTY

T4UPRX
(R2)+,0.SERN(R4)
(R2)+,D.SERN+2(R4)
(R2)+,D.SERN+4(R4)
D.PRM(R4),R1
#0.ZERO,R1
#ISTRTH, IFLAGS

18
@SM. IM,SFPTBL+SO.BIT
18
90.1IW,R1
R1,(R3).
D.PAT(R4),(R3).
gD.BE.Rl

$

BEGIN/END SETS
04+4.1 ,R1
R4 ,R2

#0.8BEC,R2
(R2)+,(R3)»

#0.CYL,D.PRM(R4)
8s

1GET DRIVE NUMBER
1 SAVE DATA ADORESS

1GET DRIVE TABLE ADDRESS

1CHECK IF DRIVE FOUND

1COPY DRIVE SERIAL NUMBER TO DRIVE TABLE

1GET PARAMETER BITS
1CLEAR SOME BITS

sFIRST TIME TEST 4 BEING RUN,

sBRANCH IF NOT, ELSE

$GET INITIAL WRITE BIT,
+MOVE INTO PARAMETER BITS

sPUT INTO BUFFER

1PUT PATTERN NUMBER IN BUFFER
1CHECK BEGIN/END PARAMETER BIT

:1BRANCH IF NOT SET

SFQ 0177

tCOUNT OF SETS TIMES WORDS PER SET PLUS COUNT WORD

1GET INDEX INTO DRIVE TABLE
1 TRANSFER THE BEGIN/END SETS

:LOOK AT D.CYL BIT
$BRANCH IF NOT SET

TRACKS/GROUPS AND CYLINDERS

D.BEC(R4)
64

44 ,R1

R4 ,R2
#0.8CYL.R2
(R2)+,(R3)+
R1

43

8. ,R1

R4 ,R2
40.BEC,R2
(R2)+,(R3).

CYLINDERS ONLY

#0.BE, -4(R3)
(R3).
#4 ,R1
R4 ,R2

1CHECK IF ANY TRACKS/GROUPS

$:BRANCH IF

NONE
sCOUNT OF CYLINDER WORDS

: CYLINDERS

: TRACKS/GROUPS

:SET D.BE FOR DM PROGRAM
;SEND ZERO BEGIN/END COUNT
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GLOBAL SUBROUTINES SECTION

63
64
65
56
67
68
69
70
71
72
72
74
75
76
77
78

100612
100616
100620
100622
100624

100626
100634
100636
100640
100642
100644
100650
100652

062702
012223
005301
V01375
000412

052763
005023
005023
005023
005023
012723
000264
000207

000154

000040

177777

7s: MOV

1RETURN

177774 8%: BIS
CLR
CLR
CLR
CLR
MOV

SEZ
TAUPRX: RETURN

Ji4s

#0.8BCYL,R2
(R2)+,(R3).

R1

74
TAUPRX

ENTIRE AREA

#0.8E, -4(R3)
(R3).

(R3).

(R3).

(R3)»
0-1,(R3).

1CYL INDERS

+SET D.BE FOR DM PROGRAM
+BEGIN/END COUNT OfF ZERO
$START CYLINDER OF ZERO

{END CYLINDER NEGATIVE

SFQ 0178
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&&SL S&ROUT?&S SECTION

VBNV BN

100654
100656
100662

100670
100674
100676
100700
100702

011401
004737
001007
062704
012701
012423
005301
001375
000207

102274

000010
000035

.TaBB1 DM REQUEST 5
{REQUEST FOR FIRST 14 BAD BLOCKS

: INPUTS ;

: RS - CONTROLLER TABLE ADDRESS

: R4 - MESSAGE DATA ADDRESS
: (R4) DRIVE NUMBE

;OUTPUTS:
4.(R3)
)

58.(R3)

T4BBl: MOV
CALL
BNE
AOD
MOV

1¢: MOV
OEC

BNE
T4B8B1lE: RETURN

R
R3 - COMMAND DATA AUDRESS

(HIGH)

)
56.(R3) BAD BLOCK 14 (LOW)

(HIGH)

Z SET IF DATA RETURNED
Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER

(R4),R1

GTDRVT

T4BB1E

¢0.88B,R4
0<leclq 425> ,R1
(R4)+,(R3).

R1

1$

COMMAND DATA FILLED WITH BAD BLOCKS
(R3) COUNT OF BAD BLOCKS
2.(R3) BAD BLOCK 1 (LOW)

;:GET DRIVE NUMBER

1GET DRIVE TABLE ADDRESS

;:CHECK IF DRIVE FOUND

: INCREASE ADDRESS TO DATA TO COPY
;GET COUNT OF WORDS

;:COPY THE WORDS

SEQ 0179
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Dol BT YU R NV VY

100704
100706
100712
100714
100720
100724
100726
100730
100732

011401
004737
001007
062704
012701
012423
005301
001375
000207

102274
000102
000004

: 74882

: INPUTS ;

:OUTPUTS

14882:

1.

T4882€E:

DM REQUEST 6
;REQUEST LAST TWO BAD BLOCKS

RS - CONTROLLER TABLE ADDRESS

R4 - MESSAGE DATA ADDRESS
(R4) DRIVE NUMBER

R3 - COMMAND DATA ADDRESS

COMMAND DATA FILLED WITH BAD BLUCKS 15 AND 16
Z SET IF DATA RETURNED
Z CLEAR IF UNIT NUMBERP NOT ON THIS CONTROLLER

MOV
CALL
BNE
ADD
MOV
MOV
DEC
BNE
RE TURN

(R4),R1 sGET DRIVE NUMBER

GTORVT ;GET DRIVE TABLE ADDRESS

T48B2E ;CHECK IF DRIVE FOUND

#0.8815,R4 ; INCREASE ADDRESS TO DATA TO COPY
#4 ,R1 :GET COUNT OF WORDS

(R4)+,(R3) :COPY THE WORDS

R1

1$

5€Q 0180
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X RNT NV B YV R ST

100734
100736
100740
100744
100746
100752
100756
100760

012401
010402
004737
001005
062264
062264
000264
0002v7

102274

000172
000176

; TASOF T

:ADD TO SOFT ERROR AND ECC COUNTS

{INPUTS :

T4SOF T:

1$:

4T

DM REQUEST 7

RS - CONTROLLER TABLE ADDRESS
R4 - MESSAGE DATA ADDORESS

(R4) DRIVE NUMBER
2.(R4) VALUE TO ADD TO SOFT ERROR COUNT
4.(R4) VALUE TO ADD TO ECC COUNT

R3 - COMMAND DATA ADDRESS

MOV
MOV
CALL
BNE
ADD
ADD
SEZ
RETURN

(r4)+,R1

R4 ,R2

GTORVT

13
(R2)+,D.SERR(RA)
(R2)+,D.ECCC(R4)

:GET DRIVFE NUMBER

s SAVE DATA ADDRESS

$1GET DRIVE TABLE ADDRESS
;CHECK IF DRIVE FOUND
sADD TO SOFT ERROR COUNT
sADD TO ECC COUNT

EXIT

5#Q 0181
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O® RN D WD)

100762

100762
100764
100770
100772
100776
101000

ISK DRV
NES SECT

011401
004737
001003
005264
000264
000207

0
I
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ON

102274
000174

TASEEK:;

:RECORD
: INPUTS

SEKERE :

DM REQUEST 8.
1000 SEEKS COMPLETED ON DRIVE

RS - CONTROLLER TABLE ADDRESS

R4  MESSAGE DATA ADDRESS
(R4) DRIVE NUMBER

R3  COMMAND DATA ADDRESS

MOV (R4),R1
CALL GTDRVT

BNE SEKERE

INC O.SEEK(R4)
SEZ

RETURN

we ®me ®we ws @0

GET DRIVE NUMBER

GET DRIVE TABLE ADDRESS
CHECK IF DRIVE FOUND

COUNT THE BITS TRANSFERRED
NORMAL RETURN

SEQ@ 0182
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OB NN N

S8
59

101002
101004
101006
101012
101014
101020
101022
101026

101030
101030
101036
101044
101050
101052
101060
101062
101064
101070
101072
101076
101104
101106
101110
101114
101120
101122
101124
101130
101134
101136
101140
101142

010402
011401
004737
001053
065764
100003
0352713
000444

005737
001433
026437
163427
104421
032700
001023
052713
042765
011446
011546
016446
004137
065713

000006
004737
004137
065170

000264
000207

102274
000002
100000

000002
000004
064376
000166

100000
000C10

000002
075704

106362
075704

000166
000164

064376

000014

1 TAMXFR - DM REQUEST 9.

“£Q 0183

3
(RECORD 1M BITS TRANSFERRED ON UNIV., COMPARE TO TRANSFER LIMIT AND

JREPORT LIMIT REACHED.

]

1 INPUTS

RS - CONTROLLER TABLE AODRESS

R4  MESSAGE DATA ADORESS
(R4) DRIVE NUMBER

R3 - COMMAND DATA ADDRESS
ouUTPUTS:

TAMXFR: MOV R4 ,R2
HOV (R4),R1
CALL GTORVT
BNE MXFERE
187 D.UNIT(R4)
8PL 14
8IS MITIS,(RY)
B8R MXFERX
is:
ADD 2(R2),0.XFRR(RA)
ADD 4(R2),D.XFRW(RA)
TS7 SFPTBL -SO. XL
8EQ MXFERX
c O.XFRR(R4),SFPTBL »SO. YL
6LO MXFERX
TRAP CSRFLA
aIv oI0U,.RO
BNE MXFERX
8IS #ITLS,(R3)
8IC oCT.MSG,C.FLG(RS)
MOV (R4), -(SP)
MOV (RS), -(SP)
MOV D.UNIT(R4), -(SP)
JSR R1,LPNTX
LMWORD  MESSG

LMORD  ARG.CT

CALL RANTIME

« 3R R1,LPNTX

.WORD  MXFERP

.WORD  ARG.CT
MXFERX: S:&Z
MXFERE: RE TURN

2.(R4) VALUE TO ADD TO READ COUNT
4.(R4) VALUE TO ADD TO WRITE COUNT

(R3) BIT 15 SET IF TRANSFER LIMIT REACHED
MESSAGE PRINTED IF TRANSFER LIMIT REACHED
2 CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER

1GET MESSAGE DATA ADDRESS

1GET DRIVE NUMBER

1GET ORIVE TABLE ADORECS

sCHECK IF DRIVE FOUND

;SEE IF UNIT HAS BEEN DROPPED

sCONTINUE IF STILL TO BE TESTED

s TELL DM PROGRAM TQO STOP TESTING THIS UNIT

1 AND EXIT WITHOUT ADDING TO ADDING TO COUNTS

$ADD MEGABITS READ

1ADD MEGABITS WRITTEN

$SEE IF LIMIT SPECIFIED
1BRANCH 1F NOT

sCHECK IF LIMIT REACHED
;BRANCH IF LIMIT NOT REACHED

$1SEE IF DROPPING UNITS IS INMIBITED

1SET DROP UNIT BIT

1CLEAR MESSAGE RECEIVED FLAG
1PUSH (R4) ON STACK
1PUSH (RS) ON STACK

sPUSH D.UNIT(R4) ON STACK

s CALL LPNTX PRINT ROUTINE
t ADDRESS OF ASCIZ STRING
s ARGUMENT COUNT » 2

1PRINT RUNTIME
sCALL LPNTX PRINT ROUTINE
1 ADDRESS OF ASCIZ STRING
s ARGUMENT COUNT » 2
1 NORMAL RE TURN
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GLOBAL

ORGP D N -

101144
101146
101152
101156
101160
101162
101166
101170
101172
101176
101202
101204
101206
101210
101212
101214
101220
101224
101226
101232
101236
101240
101242
101244
101246

010504
062704
012702
012400
001415
005760
100410
011023
062700
012701
005020
005301
001375
005302
001361
012723
013723
001407
012701
012702
012123
005302
001375
000264
000207

000020
000010

000002

000164
000011

100000
064656

064660
000020

sUTOTST

OM REQUEST 10

H
s TELL DM PROGRAM WHICH DRIVES ARE SELECTED FOR TESTING

1AND CLE

t
;s INPUTS:

3
1OUTPUTS
H

3

$

H

H

UTOTST:

uToT1:

1%

UTOT1A:
utoT2:

UTOoTS:

uTOoTA4:

AR STATISTICS IN DRIVE TABLE

RS - CONTROLLER TABLE ADDRESS
R4 - MESSAGE DATA ADDRESS

(NO DATA)
R3 - COMMAND DATA ADDRESS

COMMAND PACKET CONTAINING UP TO 8 DRIVE NUMBERS.

LIST IS ENDED BY A WORD WITH BIT 15 SET,

FOLLOWING LIST IS THE INFORMATION FROM T2DLL REQUEST IF APPLICABLE.
D.XFRW, D.XFRR, D.HERR, D.SERR, D.SEEK AND D.ECC CLEARED IN DRIVE TABLE

Z SET

MOV RS,R4

ADD #C.ORO,R4
MOV 8. ,R2

MOV (R4)+,RO

BEQ uT0T1Z2

TST 0.UNIT(RO)
BMI UTOT1A

MOV (RO),(R3).
ADD #0 . XFRW,RO
MOV #<D.SIZE-D.XFRW>/2,R1
CLR (RO).

OEC Rl

BNE 1

DEC R2

BNE uToT1

MOV eBIT1S,(R3).
MOV OLL.(R3).
B8EQ UTOTA

MOV #0LLDR,R1
MOV #<DLLNAM4 -DLLDR> ,R2
MOV (R1)+,(R3).
OEC R2

BNE uToTs

SEZ

RE TURN

tGET ADORESS OF CONTROLLER TABLE
s1BUMP TO DRIVE TABLE POINTERS

;GET COUNT OF PORTS

sSEE IF DRIVE TABLE POINTER EXISTS
1BRANCH IF NOT

;LOOK IF UNIT AVAIL ABLE FOR TESTING

s+LOAD DRIVE NUMBER FROM TABLE
:CLEAR STATISTICS IN DRIVE TABLE

tCOUNT THE ORIVE TABLES

tREPEAT FOR EACH TABLE

: TERMINATE LIST

;GET DLL CONTROL WORD

s IF NON ZERO

1+ TRANSFER ALL DOLL WORDS INTO BUFFER

sRETURN WITH Z SET

SFQ 0184
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OM REQUEST 11

SBUNOQOOBIT VB W N

=5 b s po e

101250
101250
101254
101256
101260
101264
101266
101272
101276
101300
101304
101306
101314
101316
101316
101324
101332
101334
101342
101344
101350
101352
101354

005764
100406
104421
032700
001014
052713
016400
005100
032700

032737
001063

042765
022737
001004
032737
001005
004737
103045
000244
000207

000002

100000
000002

140000
000400

000010

001000
103250

064400

000014
064444

064400

1ERRMES

i
t1PRINT Ay ERROR MESSAGF

:
;s INPUTS:
H

fTloc v @0 ®s ©0 @2 ©¢ ®3 B¢ B¢ B¢ B¢ e @r ©0 @ @

Ss:

68:

7¢:

RS - CONTROLLER TABLE ADDRESS

R4
2.

4,
6.

8.
10.

58.
R3 -

OUTPUTS:

MESSAGE DATA ADORESS
(R4)
(R4)

ERROR PC IN DM PROGRAM
<15: 14> ERROR TYPE

«<13:0 > ERROR NUMBER
IF NOT GIVEN)

R4) OPTIONAL PARAMETERS FOR ERROR PRINT ROUTINE

(R4)
(R4)

ORIVE NUMBER (
MESSAGE POINTER

R4 )

g SN

(R‘) ”
COMMAND DATA ADORESS

1

COMMAND PACKEY CONTAINING THE FOLLOWING:
(R3) - BIT 15 SET IF FATAL ERROR TO INDICATE DRIVE SHOULD NO LONGER BE TESTED
Z SET YO INDICATE DATA RETURNED
Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER

1CHECK IF FATAL ERRCR
sBRANCH IF NOT

TSt

1SEE IF ALLOWED TO DROP UNITS

$BRANCH IF NOT
1SET DROP DRIVE BIT
;:SEE IF SOFT ENROR

1BRANCH IF NOT

1SEE IF SOFT ERRORS SUPPRESSED
sOON' T PRINT IF SO

1CLEAR MESSAGE RECEIVED FLAG
tARE WE DOING DISK EXERCISER TEST ?

1BRANCH IF NOT

sIF NOT, PRINT THE ERROR MESSAGE
:IF DRIVE HASN'T BEEN DROPPED, PRINT

SEE IF LOG BEING USED

;ELSE RETURN

2(RS8)
8MI St
TRAP CSRFLA
BIV #IDU,RO
BNE 63
8IS #BIT15,(R3)
MOV 2(R4) RO
coM RO
8IT #140000,R0
BNE 63
BIV #SM_ SSF ,S0.B8IT.SFPTBL
BNE ERRMSX
8IC &CT .MSG,C.FLG(RS)
cHP o4, TNUM
BNE 7
817 oSM. LOG,.SFPTBL+SO.BIT :
BNE ERRMSL
CALL PNTERR
8CC ERRMSX
CLZ
RETURN

SFQ 0185
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OB NOND WM

101356
101362
101364
101370
101372
101376
101402
101406
101410
101414
101420
101424
101432
101440
101442
101444
101450
101452
101454
101456
101460
101464
101466

005737
001016
013701
005721
010137
010137
067701
005741
010137
005037
013701
062737
023737
103007
010521
012700
012421
005300
001375
000402
010137
000264
000207

064650
0644132

064650
064652
163024

064654
064442
064652
000106
064652

000042

064652

064652
064654

ERRMSL :

1%:

2%:

3s:
ERRMSX :

1S7

LBUFS

18
DMPROG,R1
(R1).
R1,LBUFS
R1,LBUFN
S8OMPROG

LBUFN,LBUFE

RS,(R1).
#<HC.BSZ-2>72,R0
(R4)+,(R1)»

RO

28

B8R ERRMSX
R1.LBUFN

$SEE IF LOG BUFFER ESTABL ISHED
1 LBUFS CONTAINS ADDRESS IF ESTABLISHED

s LBUFS <« (DMPROG) .2

+ LBUFE «- (LBUFS) « ((DMPROG)) 2

tGET ADODRESS OF DATA STORAGE AREA
1ADD BYTES OF STORAGE NEEDED

;1 SEE IF ENOUGH ROOM

1  BRANCH IF NOT

tSTORE CONTROLLER TABLE ADDRESS
1GET COUNT OF REST OF DATA IN WORDS
1STORE DATA

sRESTORE OLD VALUE OF LBUFN

SFQ@ 0186
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:ERRMC OM REQUEST 12.

H
:REPORT AN ERROR MESSAGE IDENTICAL TO DM REQUEST ERRMES
1+ THEN ADD ONE TO THE ERROR COUNT FOR THE DRIVF AND SEE IF

OB®NOUNS GN -

101470
101470
101472
101476
101500
101502
101504
101510
101514
101520
101522
101526
101532
101534
101540
101546
101550
101552
101556
101560
101564
101570
101572
101574
101600
101602

101604

010446
004737
012604
005713
100436
016401
016402
004737
001031
042702
022702
001022

026437
103414
104421
032700
001010
016446
004137
065245
00000

2
052713
000207
000244

101250

000004
000002
102274

037777
100000

000170
000170
000040
000002
075704

100000

064374

{ERROR LIMIT
H
: INPUTS:

RS
R4 -

R
OUTPUTS:

H
.
H
.
H
i
.
H
‘
H
.
i
H
H
N
H
N
H
N
L[]
.
H
H
H
.
H
.
H
.
H
.
H
.
H

2.

4.
6.

8.
10.

58.

REACHED.

CONTROLLER TABLE ADDRESS
MESSAGE DATA ADDRESS

SFQ 0187

(R4) ERROR PC IN DM PROGRAM

(R4) < 9:8 > ERROR TYPE
< 7:0 > ERROR NUMBER

(R4) ODRIVE NUMBER (-1 IF NOT GIVEN)

(Ra) «15:12> TYPE

<11:0 » MESSAGE POINTER
(R4A) OPTIONAL PARAMETERS FOR ERROR PRINT ROUTINE

(R4)
) "

);
(R‘ ) "
COMMAND DATA ADDRESS

COMMAND PACKET CONTAINING THE FOLLOWING:
(R3) BIT 15 SET IF ERROR COUNT REACHED

TO INDICATE ORIVE SHOML.D NO LONGER BE TESTED.

ERRMC :
MOV R4, -(SP)
CALL ERRMES
MOV (SP)+.R4
TST (R3)
8MI 3
MOV 4(R4),RL
MOV 2(R4),R2
CALL GTORVT
BNE St
8IC #1C140000,R2
cMP 2100000,R2
BNE 3
INC D.HERR(R4)
cHP D.HERR(R4),SFPTBL +SO.EL
B8LO 3
TRAP CSRFLA
BIT @IDU.RO
BNE 3
MOV D.UNIT(R4), -(SP)
JSR R1,LPNTX
. WORD ERRLIM
. WORD ARG.CT
BIS #BIT15,(R3)
3s; SEZ
RE TURN
S$: o4

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

; :PUSH R4 ON STACK
+ CALL REQUEST ERRMES
$:POP STACK INTO R4
;SEE IF UNIT ALREADY TO BE DROPPED
i IF SO, JUST EXIT NOW
3+ GET DRIVE NUMBER
sGET ERROR TYPE
+ GET DRIVE TABLE
: EXIT IF NO TABLE FOR UNIT

sCHECK IF HARD ERROR
$BRANCH IF NOT

: COUNT THE ERROR

;3 CHECK IF AT LIMIT

s IF LIMIT REACHED, BRANCH

$:SEE IF DROPPING UNITS INRIBITED
1BRANCH IF SO

tPUSH D.UNIT(R4) ON STACK
s CALL LPNTX PRINT ROUTINE
1ADDRESS OF ASCIZ STRING
: ARGUMENT COUNT » 2
:SET STOP TESTING 8IT
¢ SET Z FOR NORMAL RETURN
3+ RETURN TO CALLING PROGRAM

: FLAG AS ERROR
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66 101606 000207 RETURN i RETURN TO CALLING PROGRAM
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V®NOND W -

101610
101616
101620
101622
101626
101630
101634
101636
101640
101642
101646
101652
101654
101656
101662
101664
101666
101670
101674
101700
101702
101704
101706
101712
101714
101716
101716
101720

042765
012401
010446
004737
001033
005764
100430
011446
011546
016446
004137
065713

000006
004737
012604
012402
006302
063702
067702
105712
001001
005202
004737
0’ N264
000207

012604
000207

000010 000014

102274

000002

000002
075704

106362

064432
162532

075772

LD
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;MESSAG - DM REQUIST 13,

:PRINT A MESSAGE WITH HEADER AS FOLLOWS:

;. UNIT XX UDA AT XXXXXX DRIVE XXX RUNTIME HH:MM;SS -
;ENTIRE MESSAGE IS PRINTED WITH PRINTX CALLS.

:INPUTS:

.
H
3
H
.
H
.
.

MESSAG:

2s:

18:

RS  CONTROLLER TABLE ADDRESS

R4 - MESSAGE DATA ADDRESS

DRIVE NUMBER
MESSAGE POINTER
MESSAGE POINTER

OPTIONAL MESSAGE PARAMETERS

COMMAND DATA ADORESS

oCT MSG,C.FLG(RS)
(R4)+,R1

R4, -(SP)

GTORVT

1s

D.UNIT(R4G)

13

(R4), -(SP)

(RS), -(SP)
D.UNIT(R4), -(SP)
R1,LPNTX

MESSG

ARG.CT

RNTIME

(SP)+ . R4

(R&4).+ ,R2

R2

DMPROG ,R2

(SP)+,RA

;CLEAR MESSAGE RECEIVED FLAG
;GET DRIVE NUMBER
s 3PUSH R4 ON STA K
sGET DRIVE TABLE ADDRESS
;1CHECK IF ORIVF ~OUND
: IF UNIT DROPF D FROM TESTING
DON'T +RINT ANYTHING
:PUSH (R4) ON STACK
sPUSH (RS) ON STACK
1PUSH D.UNIT(R4) ON STACK

s CALL LPNTX PRINT ROUTINE
s ADDRESS OF ASCIZ STRING
: ARGUMENT COUNT » 2

:GET RUNTIME PARAMETERS
:;POP STACK INTO R4
:GET MESSAGE POINTER
tOOUBLE TO MAKE BYTE OFFSET
sADD TO START OF MESSAGE STRINGS
:ADD SIZE OF MAIN PROGRAM
tCHECK FIRST BYTE
: IF ZERO
: INCREMENT TO NEXT BYTE
sOUTPUT ACCORDING TO STRING

:1POP STACK INTO R4

SFQ 0189
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OB OV E W -

14 101722 000244

15 101724

000207

1 DONE OM REQUEST 14
3
iMARK DM PROGRAM AS NO LONGER RUNNING

;s INPUTS:

: RS - CONTROLLER TABLE ADDRESC

: R4 MESSAGE DATA ADDRESS

: (NO DATA)

H R3 - COMMAND DATA ADDRESS

sOUTPUTS:

: Z CLEAR TO DROP UNIT FROM TESTING

DONE : cLZ ;:DROP UNIT FROM TESTING

RET RN

SFQ 0190
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PRE PROGRAMMED SUBROUTINES

O® NOUVBWNr

101726
101726
101730
101732
101734
101740
101744
101750
101752

010246
012402

063702
067702
004737
012602
000207

064432
162466
075772

.SBTTL PRE PROGRAMMED SUBROUTINES

:PRE PROGRAMMED ROUTINE 1
;CALL ALTERNATE PRINT STRING IN OM PROGRAM IMAGE

CALR1:

MOV R2, -(SP)
MOV (R4)+,R2
ASL R2

ADD DMPROG, R2
ADD 8DMPROG, R2
CALL OSTRNG

MOV (SP)+,R2
RETURN

J1O

1 1PUSH R2 ON STACK

1GET NEW STRING POINTER
;O0UBLT FOR WORD COUNT

1ADD START OF STRING STORAGE
;ADD SIZE OF MAIN PROGRAM
;OUTPUT USING THIS STRING
:3POP STACK INTO Re

;:NOW CONTINUE THE OLD STRING

SFQ@ 0191



102046
102050

010246
012402
010246
042702
001414
012700
012701
004737
112700
004737
005302
001364

012601
000301
042701
001406
004737
112700
004737

012602
000207

177400

076066
000015
075506

INL D
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:PRE -PROGRAMMED ROUTINE 2
:PRINT AN SDI DIAGNOSE RESPONSE
CALRZ2:

MOV R2, (SP)
MOV (R4).+.R2
MOV R2, -(SP)
8IC #177400,R2
BEQ 23

1%: MOV 416. .RO
MOV 432. ,R1

CALL PNTNUS
MOvB #CR,RO

JSR PC,PRINTC
DEC R2
BNE 1

2%:
MOV (SP)+,RL
SWAB R1
8IC 4177400,R1
BEuJ 3
CALL CON.A1
MOV8 oCR . RO

3 JSR PC,.PRINTC

$:

MOV (SP).,R2
RETURN

1 1PUSH R2 ON STACK

sGET COUNTS

1:PUSH R2 ON STACK

sGET BINARY COUNT

sBYPASS BINARY IF COUNT IS ZERO
sRADIX IS HEX

132 BIT NUMBERS

sPRINT THE NUMBER

1STORE #CR IN RO AND

1PRINT THE CHARACTER.

; sPOP STACK INTO R1
:GET ASCII COUNT

:8YPASS IS COUNT IS ZERO
sPRINT THE ASCII

;STORE OCR IN RO AND
sPRINT THE CHARACTER.

1 sPOP STACK INTO R2

SEQ 0192
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S5€Q 0193

1

2 ;PRE -PROGRAMMED ROUTINE 3

3 ;

4 ;DECIDE WHETHER TO PRINT RBN

5

6 :FOUR PARAMETERS ARE PROVIDED FOR THIS ROUTINE. THE FIRST PARAMETER

7 ;SHOULD BE CHECKED TO SEE IF BIT 7 IS SET:

8 : IF SET - TURN INTO A CALL TO ROUTINE 1 (WHICH WILL USE OTHER 3 PARAMETERS)
9 : IF CLEAR SKIP OVER NEXT 3 PARAMETERS AND END ROUTINE

10

11 102052 032724 000200 CALR3: BIT #BIT7,(RA). ;CHECK BIT 7 IN FIRST PARAMETER WORD
12 102056 001323 BNE CALR1 1 IF SET, TURN INTO A CALR1

13 102060 062704 000006 ADD 26 ,R4 tELSE. SKIP OVER NEXT 3 PARAMETERS

14 102064 000207 RETURN



béngag HRA EOD§83R88¥IgégG MACRO v0S5.00 Wednesday 04 Jan 84 16:12 Page 143

VNS W

~
o
g

102066
102072
102076
102102
102106
102112
102114
8 102116
9 102122
102126
10 102132
11 102140

012746
012746
012746
012746
004137
067050
000010
004737
112700
004737
012737
000207

067047
067047
067047
066651
075674

106362
000015
075506
075612 075770

;PRE -PROGRAMMED ROUTINE 4

;PRINT BASIC LINE FOR HOST PROGRAM ERROR WITHOUT UDA ADDRESS
: THEN SWITCH TO EXTENDED FORMAT

CALRS4:
MOV #BAS, -(SP) ;PUSH OBAS ON STACK
MOV #BAS, -(SP) :PUSH OBAS ON STACK
MOV #BAS, -(5P) s1PUSH OBAS UN STACK
MOV OBASNO, (SP) ;sPUSH OBASNO ON STACK
JSR R1,LPNT ;CALL LPNTB PRINT ROUTINE
.WORD  BASLN :ADDRESS OF ASCIZ STRING
.WORD ARG.CT s ARGUMENT COUNT « 2
CALL RNTIME
MOVB 4CR,RO ;:STORE #CR IN RO AND
JSR PC,PRINTC ;PRINT THE CHARACTER.
MOV aPX,PTYPE
RETURN

€@ 0194
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102142

102142 012746 067047
102146 012746 067047
102152 011546

102154 012746 067013
102160 012746 066651
102164 004137 075674
102170 067050

102172 000012

102174 004737 106362
102200 112700 000015
102204 004737 075506
102210 012737 075612 075770
102216 000207

IN L)
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:PRE PROGRAMMED ROUTINE S

;PRINT BASIC LINE +OR HOST PROGRAM ERROR WITH UDA ADDRESS

; THEN SWITCH TO EXTENDED FORMAT

CALRS:

MV
MOV
MOV
MOV
MOV
JSR
.WORD
.WORD
CALL
Move
JSR
MOV
RETURN

#BAS, -(SP
0BAS, -(SP

oPX,PTYPE

;PUSH 0BAS STACK

1PUSH OBAS STACK

sPUSH (RS) ON STACK

1PUSH OBASL2 ON STACK

sPUSH OBASNO ON STACK

;CALL  LPNTB PRINT ROUTINE
;ADDRESS OF ASCIZ STRING

s ARGUMENT COUNT » 2

:STORE #4CR IN RO AND
sPRINT THE CHARACTER.

22

SFQ 0195

reccceccccCccCccc cccccccccccccoc ccccecgcececececcacc

~FerFrFccCcCeC e e
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AMMED SUBROUTINES

102220
102220
102222
102224
102230
102282

010246
012402
004737
012602
000207

075772

1PRE PROGRAMMED ROUTINE 6

Hlo

:
1CALL ALTERNATE PRINT ROUTINE IN PP 11 MEMORY

CALRG ;

MOV
MOV
CALL
MOV
RETURN

R2, (SP)
(F’ l"na
0S 1 RNG

(SP)+,R2

1 1PUSH R2 ON STACK

1GET NEM STRING POINTER
tOUTPUT USING THIS STRING
11POP STACK INTO R2

tNOW CONTINUE THE OLD STRING

SFQ 01%
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PRE -PROGRAMMED SUBROUTINES

-

OCOB®vy OVLBGUN»

102234
102234
102236
102242
102246
102250

010246
012702
004737
012602
000207

074215
07157172

:PRE PROGRAMMED ROUTINE 7
H
sPRINT “REPLACE UDA MODULE M7161°

CALR7:

MOV
MOV
CALL
MOV
RETURN

R2, (SP)
aXFRU,R2
OSTRNG

(SP)s ,R2

11PUSH R2 ON STACHK

1 1POP STACK INTO Re

£Q 019
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PRE - PROGRAMMED SUBROUTINES

NS W~

4

(o 1.

102252
102252
102254
102260
102264
102266

010246
012702
004737
012602
000207

074164
075772

:PRE PROGRAMMED ROUTINE 8
* UDASA CONTAINS  XXXXXX*

H
s PRINT
CALRS:

MOV
MOV
CALL
MOV
RETURN

Rz. ‘(SP)
OXSA,R
OSTRNG
(SP)+,R2

13PUSH R2 ON STACK

1:POP STACK INTO R2

SFQ 0198
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I v A
-PROGRAMMED SUBROUTINES

102270 005744
102272 000207

cli
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;PRE PROGRAMMED ROUTINE 9

REPRINT LAST NUMBER
: R4 -> TABLE
CALR9: TST -(R4)

RE TURN

SFQ 0199
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PRE PROGRAMMED SUBROUTINES

-t =t e
W OOVRIRAWVE N -

14

102274
102274
102276
102300
102304
102310
102312
102314
102320
102322
102324
102326
102330
102330
102332
102334
102336
102340
102342
102344

102346
102350
102356
102360
102362

010246
010504
062704
012702
005714
001406
027401
001412
005724
005302
001370

104455
000043
000000
075000
012602
000244
000207

011404
116437
012602
000264
000207

000020
000010

000002 002074

sGTORVTY

H

:GET ORIVE TABLE POINTER

: INPUTS :

: RS CONTROLLER TABLE ADDRESS

: R1 ORIVE NUMBER
s OUTPUTS:

GTORVT:

13:

28:

3s:

a8 :

R4 - DRIVE TABLE ADDRESS
LSLUN - LOADED WITH UNIT NuMBcR OF DRIVE
Z CLEAR IF DRIVE TABLE NOT FOUND AFTER ERROR PRINTED

MOV
MOV
ADD
MOV
TST
8EQ
cHe
8EQ
TST
DEC
BNE

TRAP

. WORD
.WORD
. WORD
MOV
cLZ

RE TURN

MOV
MOV
MOV
SEZ
RE TURN

R2,-(SP)
RS.R4
#C.ORO,R4
#8.,R2
(R4)

38
8(R4),R1

ERRO35
(SP).,R2

(R4),R4
D.UNIT(R4),LSLUN
(SP).,R2

$ :PUSH R2 ON STACK

tGET CONTROLLER TABLE ADRESS

sADD OFFSET TO DRIVE TABLE AODDRESS
tGET COUNT OF DRIVES

:CHECK IF AN ADDRESS MERE

1 COMPARE DRIVE NUMBERS
$BRANCH IF A MATCH
;:BUMP ADDRESS

;LOOK AT ALL OF THEM

; :POP STACK INTO R2
;1CLEAR Z AS ERROR FLAG

;GET ADDRESS OF TABLE
1CET UNIT NUMBER
::POP _STACK INTO R2

s 0ET Z FIAG

SEQ 0200
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14

102364
102364
102366
102370
102374
102376
102402
102404
102406
102410
102412
102414
102416
102420
102424
102426
102430
102432
102434
102436
102436
102440

010046
005001
121227
103415
121227
101012
006301
010100
006301
006301
060001
112200
162700
060001
000760
005701
001001
005201

012600
000207

000060
000071

000060

;GETCNT

i

1GET COUNT IN NEXT CHARACTERS OF STRING POINTED TO By R¢
sNUMBER WILL BE IN DECIMAL. IF NO NUMBER, RETURN A
;DEFALLT OF 1.

: INPUTS :

: R2 - POINTER TO ASCII STRING
; OUTPUTS::
H R1 NUMBER READ OR A ONE
H R2 POINTING TO CHARACTER AFTER NUMBER
GETCNT:
MOV RO, -(SP) 11PUSH RO ON STACK
cLR R1 $START WITH ZERO COUNT
GETCNX: Cr.28 (R2).,2'0 ;sCHECK IF CHARACTER A DIGIT
8Lo GETCON tBRANCH IF LOWER THAN ZERO
cMPB (R2),0'9
8HI GETCDN 1BRANCH IF HIGHER THAN NINE
ASL R1 sMALTIPLY NUMBER BY 10
MOV R1,RO : SAVE 2N
ASL R1 ;s COMPUTE 4N
ASL R1 ; COMPUTE 8N
ADD RO,R1 ; 8N + 2N = 10N
MOVB (R2)+,RO ;GET DIGIT FROM STING
SuUB ®'0,RO $tGET RID OF ASCII
ADD RO,R1 1ADD TO NUMBER
B8R GETCNX sGO TO NEXT CHARACTER
GETCON: TST R1 sCHECK IF NUMBER IS ZERO
BNE GETCXX ;s IF ZERO, CHANGE
INC R1 s+ TO DEFAULT OF ONE
GETCXX:
MOV (SP)+,RO ::POP STACK INTO RO
RTS PC

SFQ 0201
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PRE -PROGRAMMED SUBROUTINES

OB NO VI WN -

102442
102444
102450
102450
102452
102454
102456
102460
102462
102466
102470
102472
102472
102474
102476

010100
004737

010246
010346
010546
012403
005005
020127
003401
012405

010446
010504
012702
160102
002002
062702
001414
012705
005302
001402
006205
000774
020127
003402
040504
000401
040503
004737
010546
005202
005703
001372
005704
001370
020027
001423
010103
162700
003002
012700
004737

102364

000020

000020

000020
100000

000020

102704

000012

000014

000003
102704

;: PNTNUM
1PRINT A NUMBER
1 INPUTS

:0UTPUTS

PHTNUM
PNTNUS :

1s:

2s:
33:

43

Ss:
64:

78:

R1 - RADIX OF NUMBER

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

NUMBER IS PRINTED. LEADING ZEROS ARE PRINTED EXCEPT FOR

RO

R1,RO
PC,GETCNT

R2,-(SP)
R3, -(SP)
RS, -(SP)
(R4)+,R3

(R4).,RS

R4, -(SP)
RS R4
#16. ,R2
R1,R2

2%

#16. ,R2

64
#BIT15,R5
R2

RS,.R3
PC,.OIVIDE
RS, -(SP)
R2

R3

68

R4

6%

RO, 210.
10
R1,R3
e12..,RO
14,

#3,RO
PC,.DIVIDE

OECIMAL NUMBERS (LEFT JUSTIFIED).
CONTENTS DESTROYED

1 SAVE RADIX
3sGET COUNT OfF BITS

$ 1PUSH R2 ON STACK

13PUSH R3 ON STACK

11PUSH RS ON STACK

sGET ONE PARAMETER WORD
sCLEAR STORAGE FOR OTHER
sMORE THAN 16 BITS IN NUMBER?

1YES, GET SECOND PARAMETER WCRD

;1 1PUSH R4 ON STACK

iPUT HIGH WORD IN R4

;:COMPUTE BITS NOT WANTED

:18Y SUBTRACTING BITS TO USE

;FROM 16.

1IF NEGATIVE, ADD 16 FOR FIRST WwORD
sIF ZERO, NO BITS NEED B8E CLEARED
sSTART MASK WITH SIGN BIT SET
sCOUNT BITS IN MASK

$SHIFT MORE BITS TO RIGHT
sMORE THAN 16 BITS IN NUMBER?
s YES, CLEAR IN HIGH WORD

iNO, CLEAR IN LOW WORD
sDIVIDE BY RADIX IN RO

3 1PUSH RS ON STACK

;:COUNT DIGITS ON STACK
sCHECK IF QUOTIENT IS ZERO

s IF RADIX IS DECIMAL

: JUST GO PRINT DIGITS ON STACK

;OTHERWISE COMPUTE NUMBER OF LEADING ZEROS
tDIVIDEND IS BITS IN NUMBER

xDIVISORRIS BITS PER DIGIT PRINTED

H (3 0R &)

SFEQ 0202
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PRE PROGRAMMED

54 102612
55 102614
56 102616
S7 102620
58 102622
59 102624
102624
102630
60 102634
61 102636
62 102640
102640
63 102642
64 102646
65 102652
66 102654
67 102660
102660
102662
68 102666
69 102670
70 102672
102674
102676
102700
71 102702

SUBROUT INES

005705
001401
005203
160203
001406

11270¢C
004737
005303
001372

012605
062705
020527
003402
062705

110500
004737
005302
001363
012604
012605
012603
012602
000207

000060
075506

000060
000071

000007

075506

8s:
93 :

10¢:

11%:

TS7

2:'0,RO
PC.PRINTC
R3

94

(SP)+,RS5
2'0,RS

R5,8'9

114
0<'AR-'9-1>,RS

RS,RO

PC . PRINTC
R2

108
(SP)+,.R4
(SP)+,RS
(SP).IRS
(SP)O.RZ
PC

+IF REMAINDER NOT ZERO
1 INCREMENT QUOTIENT

$SUBTRACT DIGITS ON STACK
tNO LEADING ZEROS IF ZERO

$STORE &'0 IN RO AND
;PRINT THE CHARACTER.

;REPEAT UNTIL COUNT REACHES ZERO

;1 sPOP STACK INTO RS
$CNVERT TO ASCIT DIGIT

s IF GREATER THAN A 9

;s CONVERT TO A OR HIGHER
s FOR HEX DIGIT

;1STORE RS IN RO AND
sPRINT THE CHARACTER,
sREPEAT FOR ALL OIGITS
s ON STACK

1 sPOP STACK INTO R4

: sPOP STACK INTO RS

s sPOP STACK INTO R3

s sPOP STACK INTO R2

SFQ 0203
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PRE - PROGRAMMED SUBROUT INES

ORIV U -

102704
102704
102706
102712
102714
102716
102720
102722
102724
102726
102730
102732
102734
102736
102740

010246
012702
005005
C06303
006104
006105
020005
101002
160005
005203
005302
001367
012602
000207

000040

;DIVIDE

;DIVIDE A 32 BIT UNSIGNED NUMBER BY A 16 BIT UNSIGNED NUMBER.
;REPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER.
sWILL NOT CHECK FOR DIVIDE B8Y ZERO.

1 INPUTS::
: R3 LOW 16 BITS OF DIVIDEND
: R4 - HIGH 16 BITS OF DIVIDEND
: RO - DIVISOR
s OUTPUTS:;
: R3 - LOW 16 BITS OF QUOTIENT
3 R4 - HIGH 16 BITS OF QUOTIENT
H RS - REMAINDER
DIVIDE:
MOV R2,-(SP) : :PUSH R2 ON STACK
MOV #32..,R2 ;SET UP SHIFT COUNT
CLR RS :START WITH ZERO REMAINDER
1$: ASL R3 :SHIFT LEFT INTO RS
ROL R4
ROL RS
cHe RO,.RS sWILL DIVISOR GO INTO REMAINDER
BHI -4 ] sONLY SUBTRACT IF IT WILL
SUB RO,RS :SUBTRACT DIVISOR
INC R3 sPUT A ONE INTO QUOTIENT
2s: DEC R2 :COUNT THE SHIFTS
BNE 1$
MOV (SP)+,R2 s sPOP STACK INTO Re
RTS PC
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PRE -PROGRAMMED SUBROUTINES

F-Xo ENT RV F ¥,

102742
102742
102744
102750
102752
102754
102756
102760
102762
102764
102770
102772
102776
103000
103002
103004
103006

010046
012700
005005
006301
006102
006103
006104
006105
022705
101003
162705
005201
005300
001363
012600
000207

000100

000012
000012

;0Iv1o

:DIVIDE A 64 BIT UNS.GNED NUMBER BY A 10.
:REPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER.
{WILL NOT CHECK FOR CIVIDE BY ZERO.

1 INPUTS:;

0 p -]
[ d

DIV1O:

1$: ASL

2%: DEC

LOW 16 BITS OF DIVIDEND
NEXT 16 BITS OF DIVIDEND
NEXT 16 BITS OF DIVIDEND
HIGH 16 BITS OF DIVIDEND

QUOTIENT,
QUOTIENT,
QUOTIENT,
QUOTIENT,
REMAINDER

Ro. '(SP)
964 . ,RO

: ;PUSH RO ON STACK
;SET UP SHIFT COUNT
;START WITH Z2ERO REMAINDER

3SHIFT LEFT INTO RS

;SILL DIVISOR GO INTO REMAINDER?
sONLY SUBTRACT IF IT WILL
:SUBTRACT DIVISOR

+PUT A ONE INTO QUOTIENT

;COUNT THE SHIFTS

: ;POP STACK INTO RO
; <R4,R3,R2,R1> AND REMAINDER IN RS

SEQ 020°
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103010
103010
103014
103020
103022
103024
103030
103032
103036

103040
103040
103044

103050
103050
103052
103054
103056
103060
103062
103066
103070
103074
103100
103104
103106
103112
103112
103114
103120

112700
004737
010146
000301
004737
012601
004737
000207

112700
004737

010146
006001
006001
006001
006001
004737
012611
042701
062701
020127
003402
062701

110100
004737
000207

000040
075506
103050
103050

000040
075506

103070
177760
000060
000071

000007

075506

1PRINT HEX NUMBERS WITH LEADING SPACE

T2PNTW:

T2PNTB:

;PRINT TWO HEX DIGITS FROM NUMBER IN R1

T2PNT;

T2PNTO:

T2PNTO:
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MOVB o' RO

JSR PC.PRINTC
MOV R1,-(SP)
SWAB R1

CALL T2PNT

MOV (SP)+,R1
CALL T2PNT
RETURN

MOV & ,RO
JSR PC,PRINTC

MOV R1,-(SP)
ROR R1

ROR R1

ROR R1

ROR R1

CALL T2PNTO
MOV (SP)+,R1
BIC 9tC17,R1
ADD 9'0,R1
cHe R1,0'9
BLE T2PNTD

ADD 9<'A-'9-1>,R1
MOVB R1,RO

JSR PC.,PRINTC
RETURN

;STORE ¢ IN RO AND
1PRINT THE CHARACTER.
3 sPUSH R1 ON STACK

;PRINT HIGH TWO DIGITS
; ;POP _STACK INTO R1
;PRINT LOW TWO DIGITS

;STORE &¢° IN RO AND
;PRINT THE CHARACTER.

; ;PUSH R1 ON STACK
;SHIFT TO GET HIGH OIGIT

;PRINT TWO DIGITS
; ;POP STACK INTO R1

;CLEAR OTHER BITS
;CONVERT TO ASCII CHARACTER
; IF GREATER THAN A 9
; CONVERT TO A OR HIGHER
: FOR HEX DIGIT

:STORE R1 IN RO AND
;PRINT THE CHARACTER.

SFQ@ 0206
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-PROGRAMMED SUBROUTINES

VBN NEWN -

103122
103124
103126
103130
103134
103136
103140
103142
103144
103144
103146
103150
103154
103156
103162
103164
103170
103172
103176
103200
103204
103206
103210
103212
103214
103216
103220
103222
103224
103226
103232
103234
103236

103240
103240
103242
103244

005000
105711
001442
121127
001002
005201
000770
005004

010246
112102
162702
100431
020227
003410
020227
103423
020227
101020
162702
006304
006304
006304
006304
050204
005200
012602
105711
001403
121127
001344
005700
000207

012602
012600
000137

000040

000060
000011
000021
000026
000007

000040

100340

DIGIT FROM AN ASCII INPUT STRING

R1 - UPDATED STRING TO CHARACTER AFTER NUMBER
RO - COUNT OF DIGITS (O IF END OF LINE FOUND)

; TOGNUM
;GET A MHEX
s INPUTS:
; R1 - STRING POINTER
;OUTPUTS
: R4 - NUMBER
T2GNUM: CLR RO
TST8 (R1)
BEQ T2GNX
cMPB8 (R1), o’
BNE T2GND1
INC R1
B8R T2GNUM
T2GND1: CLR R4
T2GND2:
MOV R2,.-(SP)
MOve (R1)+,R2
SuB &'0,R2
8MI T2GNE
cMP R2,49.
BLE T2GND3
(ol o R2,0<'A-'0>
BLO T2GNE
(ol o R2,0<'F-'0>
BHI T2GNE
SuUB 4<'A-'9-1> ,R2
T2GND3: ASL R4
ASL R4
ASL R4
ASL R4
8IS R2,.R4
INC RO
MOV (SP)+,R2
TST8 (R1)
BEQ T2GNX
cHPB (R1),#’
BNE T2GND2
T2GNX: TST RO
RETURN
T2GNE :
MOV (SP)+,R2
MOV (SP)+.RO
JMP T2CMDE

;CLEAR DIGIT COUNT

;CHECK IF END OF LINE
;REPORT NULL CHARACTER FOUND
;CHECK IF A SPACE

;IF SO, IGNORE IT

;:CLEAR NUMBER STORAGE
$ sPUSH R2 ON STACK

;GET CHARACTER
:CONVERT TO HEX DIGIT

::POP STACK INTO Re

;:POP STACK INTO Re
::POP STACK INTO RO

SEQ 0207
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PRE -PROGRAMMED SUBROUTINES

VRO ND Wr

103250
103250
103252
103254
103256
103262
103264
103272
103274
103274
103276
103302
103306
103310
103314
103316
103322
103324
103326
103326
103330
103334
103340
103342
103344
103346
103352
103356
103362
103364
103370
103372
103374
103374
103376
103400
103402
103404
103406

000004
102274

100000

064402
000002

177774
000002
140000

075250

002074

1PNTERR
:
1PRINT ERROR MESSAGE FROM DM PROGRAM REQUEST 11 OR 12,
:
1 INPUTS:
: RS - CONTROLLER TABLE ADDRESS
' R4 - MESSAGE DOATA ADDRESS
3 R3 - COMMAND DATA ADDRESS
1OUTPUTS:
3 ERROR MESSAGE PRINTED
: BIT 15 SET IN COMMAND DATA IF DRIVE HAS BEEN DROPPED
PNTERR:
MOV RO, -(SP) 1 1PUSH RO ON STACK
MOV R1,-(SP) 131PUSH R1 ON STACK
MOV R2,-(SP) 1 1PUSH R2 ON STACK
TST 4(R4) 1GET DRIVE MMBER
8GE 13 sCHECK IF BIT 1S SET
ggvs g.UNIT(RS).LtLUN sIF SO, GET UNIT FROM CONTROLLER TABLE
$
1%:
MOV R4, -(SP) 13PUSH R4 ON STACK
MOV 4(R4), R sGET DRIVE NUMBER
CALL GTORYT 1GET DRIVE TABLE ADORESS
BNE Ss s IF UNIT DROPPED, EXIT
18T D.UNIT(RS4) 1SEE IF UNIT HAS BEEN OROPPED FROM TESTING
B8PL 3 s+ PROCEED IF STILL TO BE TESTED
8IS #MIT1S,(R3) sTELL DM PROGRAM TO STOP TESTING THIS UNIT
MOV (SP). R4 3:1POP STACK INTO R4
s B8R 49
$:
MOV (3P)+.R4 13POP STACK INTO R4
2s: MOV QERRTYP ,R2 sGET POINTER TO ERROR TABLE
MOV 2(R4),(R2) 1GET ERROR TYPE
ROL (R2)
ROL (R2)
ROL (R2)
8IC #*C3,(R2). sCLEAR LOW 2 BITS
MOV 2(R4),(R2)
8IC €140000,(R2)+ tMASK LOW 14 BITS
CLR (R2)» 1CLEAR MESSAGE POINTER
?2}'\9 gm.m.(aa) sGET ROUTINE NUMBER
. cLe sORIVE HAS NOT BEEN DROPPED
$:
MOV (SP)Y. ,R2 1sPOP STACK INTO R
MOV (SP)+,R1 1 sPOP STACK INTO R1
MOV (SP):,RO 1 sPOP STACK INTO RO
RE TURN
Ss: ggc ;ORIVE HAS BEEN DROPPED
48

SFu o208
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OB®NPND W N

62

103410
103410
103414
103420
103422
103426
103432
103434
103436
103442
103444

103450
103452
103454
103460
103462

103466
103472
103474
103500
103504
103506
103510
103512
103514
103520
103522
103530
103532
103534
103536
103540
103542
103546
103550
103552
103554
103556
103560

016504
042704
0105921
062701
012746
010146
010446
012746
104437
062706

006204
006204
004737
001002
000137

013703
010301

000004
177000
000010
000340
000003
000010

104612
104120

105406

177760
177417

000017
100000

000003

075426

1LOADDM

Cl

SFQ 0209

i
tLOAD AND START A DM PROGRAM INTO A CONTROLLER

’

1 INPUTS:

'

JIMPLICIT INPUTS

RS - CONTROLLER TABLE ADDRESS

!
1OUTPUTS:

OMPROG - POINTER TO START OF DM PROGRAM IN MEMORY

ONTROLLER TABLE MARKED LOADED

$sGET VECTOR OF UDA
$GET INTERRUPT SERVICE LINK

sINITIALIZE UDA WITH SMALLEST
sPOSITION VECTOR FOR UDA

1 RING BUFFER AND INTERRUPTS ENABLED
i1 BRANCH IF NDO ERROR
s FLSE, AP IF AN ERROR

+ NOW CHECK IF THE CONTROLLER IS A UDASO-A

' IF LOAD SUCCEEDSC- Z CLEAR
H
3 IF ERROR - Z SET
LOADDM:
24: MOV C.VEC(RS), R4
8IC @*C<«CT,VEC>,R4
MOV R5,R1
ADD #C.JSR,R1
MOV #PRIO7, -(SP)
MOV R1,-(SP)
MOV R4, -(SP)
mv .3. '(SP)
TRAP CSSVEC
ADD #10,SP
ASR R4
ASR R4
CALL UDAINT
BNE 3¢
P LOADER
3s: MOV SSTEPA4 RS
MOV R3,.R1
81C #+tC<SA.MCV>,R1
8IC #tC<SA.CNT> ,R3
ROR R3
ROR R3
ROR R3
ROR RS
817 #<SA.CNT/16.>,R3
BNE 44
815 #BIT15,C.UNIT(RS)
TRAP CSERDF
.WORD 14
LWMORD O
.WORD  ERRO14
8R LOADER
43 cHp R1,03
8CC S$
TRAP CSERDF
.MORD 14
.WORD O
.WMORD  ERRO14
S¢: CALL HCOMM

GET SAVED VALUE OF UDA INIT STEP 4
R3 HAS STEP 4 INFO

Rl = MICRO CODE LEVEL

R3 = CNT MODE

1 CHECK WITH CONTROLLER MODEL
1 IF ZERQ, UDASO(M7161)//IF NOT ZERQ UDAS0-A
3+ AND MARK AS DO NOT EXECUTE (M7161)

s EXIT
1 IS MICROCODE VERSION UP TO DATE?
1 IF SO, BRANCH

tALLOCATE SPACE FOR HOST COMM ARF "
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64 103564 023727 064444 000001 cHP TNUM, 01 +IF TEST NUMBER 1
65 103572 001440 BEG LOADT1 s DO SPECIAL LOAD
67 103574 017701 160632 MOV S8OMPRCG , R1 {GET SIZE OF PROGRAM
68 103600 012700 000002 LOADB: MOV #0P .ESP,RO 1BUILD EXECUTE SUPPLIED PROGRAM COMMAND PACKET
69 103604 004737 104124 CALL  BLDCMD
70 103610 013764 064432 000040 MOV omnoc HC.CPKP, unoncnn 1LOAD MAIN PROGRAM ADDRESS
71 103616 010164 000034 MOV HC . CPK P . BCNT( R4 i AND SIZE
72 103622 013764 064432 000054 MOV omnoc HC.CPK P, ovm.cnn 1LOAD OVERLAY ADDRESS
73 103630 067764 160576 000054 ADD SDMPROG , HC . CPK +P ., OVRL (R4 )
82 103636 004737 104210 CALL  SNDCMD 1SEND COMMAND TO UDA
83 103642 004737 104320 CALL  WAITMS 1MAIT FOR MESSAGE RESPONSE
84 103646 032764 000037 000032 BIT 0ST MSK,HC.MPK+P.STS(R4) ;CHECK FOR ERRORS
85 103654 071115 BNE LOADE1
86 103656 042765 000024 000014 BIC #CT.CMD.CT.REQ.C.FLGC(RS) ;CLEAR COMMAND OUTSTANDING FLAG
87 103664 052765 000002 000014 BIS #CT.RN,C.FLGC(RS) {SET DM PROGRAM RUNNING FLAC

91 103672 000207 RE TURN
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103674
103700
103704
103710
103714

103716
103722
103724
103726
103730
103730
103732
103736
103742
103744
103746
103752
103754
103756
103760
103764
103766
103770
103772
103774
103776
104000
104004

017704
162704
013700
062700
005001

012703
020403
103001
010403

010346
013702
162702
010246
012022
162703
001374
012602
012603
004737
001455
006203
060301
006303
160304
001347
012701
000675

160532
000040
064432
000040

000214

064412
000214

000040
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SFQ@ 211

;LOAD OM PROGRAM FROM MEMORY SPACE TESTED DURING
+INITIALIZATION IN TEST 1

LOADT1: MOV
SUB
MOV
ADD
CLR

LT1Ll: MOV
(o 4
BHIS
MOV

LTIL2: MOV

SDMPROG , R4
SOMMAIN, R4
DMPROG ,RO

;?mAIN.RO

#<HC.B8S5Z+2>,R3

R4,R3
LT11
R4 ,R3

R3,-(SP)
FFREE ,R2

#<HC .B852¢2> ,R2

R2,-(SP)
(RO)+,(R2)
#2,R3
LTiL2
(SP).,R2
(SP)» ,R3

+GET SIZE OF OM PROGRAM IN BYTES
$GET ADDRESS OF DM PROGRAM
sSTART WITH OFFSET OF ZERO

1GET SIZE OF BOTH BUFFERS
sIF FEWER BYTES REMAINING IN PROGRAM

1USE ACTUAL BYTE COUNT

3 1PUSH R3S ON STACK
1GET ADDRESS OF BUFFER

1sPUSH R2 ON S
sMOVE DATA 10 WFER
;COUNT BYTES

s sPOP STACK INTO R2
1:POP STACKX INTO R3

1IF ERROR, GET OUT NOW

s CONVERT BYTES 70 WORDS

s INCREASE OFFSEYT FOR NEXT BUFFER
1CONVERT WORDS T0O BYTES

sREDUCE REMAINING BYTE COUNT
sGET NEXT BUFFER

1GET A BYTE COUNT OF HEADER ONLY
1NOW STARY
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VRNV UN -

104006

104010
104012
104014
104020
104024
104030
104034
104040
104046
104052
104056
104060
104066
104070
104076
104100
104102
104104
104106

010046
010346
010446
012700
004737
010264
010364
010164
012764
004737
004737
001420
032764
001010
042765
012604
012603
012600
000244
000207

1LOAD

i
1ISSUE DOWNLINE LOAD COMMAND TO UDA, CHECK THAT LOAD
sHAPPENS WITHOUT ERROR.

1 INPUTS:
H R1 - OFFSET FOR DM PROGRAM
! R2 - ADDRESS OF BUFFER CONTAINING PROGRAM
: R3 - SIZE OF BUFFER IN BYTES
3 RS - CONTROLLER TABLE ADDRESS
s OUTPUTS:
: Z CLEAR IF NO ERROR
H Z SET IF ERROR AND ERROR REPORTED
LOAD:
MOV RO, -(SP) : sPUSH RO ON STACK
MOV RS, -(SP) 1 sPUSH R3 ON STACK
MOV R4, -(SP) $3PUSH R4 ON STACK
MOV S0P .MWR ,RO ;GET DOWNLINE LOAD COMMAND
CALL 8LOCMD ;BUILD COMMAND PACKET
MOV R2,HC.CPK+P ,UADR(RS) 1STUFF IN BUFFER ADDRESS
MOV RI3 . HC.CPK+P.BCNT(R4) 1STUFF IN BYTE COUNT
MOV R1,MC.CPK+P RGOF(RA) 1STUFF IN OFFSET
MOV #1.MC.CPX+P RGID(RA) sSTUFF IN REGION ID 1
CALL SNOCMD 1 SEND COMMAND TO UDA
CALL WAITMS sWALIT FOR MESSAGE RESPONSE
BEQ LOADER s IF FAILED, EXIT
B8IT OST MSK , MC . MPK+P . STS(R4) ;LO0K FOR ANY ERROR
BNE LOADE 1
8IC oCT.CMD,C.FLG(RS) ;CLEAR COMMAND ISSUED
MOV (SP)+ R4 1 3POP STACK INTO R4
MOV (SP)+,R3 1 ;POP STACK INTO R3
MOV (SP)s,RO 3 :POP STACK INTO RO
SE$UR~ sCLEAR Z TO INDICATE NO ERROR

SFQ 0212
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8GN -

own

104110
104110
104112
104114
104116
104120
104122

104455

000000
074772
000207

tUDA FAILED TO DOWNLINE LOAD DM PROGRAM

LOADE1L:
TRAP CSERDF
.WORD 349
MWORD O
.WORD ERRO34
LOADER: SEZ
RE TURN

$SET Z TO INDICATE ERROR OCCURRED

SFQ 0213
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104124
104124
104126
104130
104134
104136
104142
104146
104152
104156
104160
104164
104166
104172
104174
104176
104200
104204
104206

H1
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SUBROUT INES
18LDCMD
:
:BUILD A COMMAND IN COMMAND PACKET
:
$ INPUTS:
; RS - CONTROLLER TABLE ADDRESS
3 RO - COMMAND CODE
;OUTPUTS
' R4 - ADDRESS OF HOST COMM AREA
: COMMAND PACKET CONTAINING REF NUMBER AND OPCODE. ALL OTHER FIELDS CLEARED.
: CMD RTFERRENCE NUMBER IN CONTROLLER TABLE INCREMENTED AND RESWLT
H IN COMHMAND PACKET.
: RO - CONTENTS DESTROYED
BLOCMC
010146 MOV R1,-(SP) :13PUSH R1 ON STACK
010046 MOV RO, -(SP) s 31PUSH RO ON STACK
016504 000016 MOV C.HCOM(RS),R4E 1GET ADDRESS OF HOST COMM AREA
010400 MOV R4 ,RO :1COPY TO RO
062700 000014 ADD oC.CEV,RO s COMPUTE ADDRESS OF COMMAND ENVELOPE
012720 000060 MOV MC.PSZ,(RO) sLOAD PACKET LENGTH
012701 001000 MOV S0UP R sLOAD DIAG CIRCUIT IDENTIFIER
022716 000031 e a0P . MR, (SP) s IF CODE IS MAINTENANCE WRITE
001002 BNE 8LDCO s+ GET OTHER CIRCUIT IDENTIFIER
012701 177777 MOV ®DIAG,R1
010120 BLOCO: MOV R1,(RO). 1PUT IDENTIFIER INTO PACKET
012701 000030 MOV Q<HC .PS2>/72,R1 +GET WORDS TO CLEAR
005020 BLDC1: (LR (RO). sCLEAR PACKET
005301 DEC R1
001375 BNE 8LOC1
012664 000030 MOV (SP)+ ,HC.CPK+P,0PCD(RS) 1;POP STACK INTO MC.CPX.+P.OPCD(R3)
012601 MOV (SP)+,R1 s :POP STACK INTO R1
000207 RETURN

SFQ 0214
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104210
104214
104220
104226
104234
104242
104246
104254

I1
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016504
005265
016564
012764
012764
005775
052765
000207

000020
000006
000012
000014

1 SNOCMD

L

$SEND A COMMAND TO THE UDA,

;1CLEAR THE RESPONSE PACKET, MARK BOTH PACKETS AVAILABLE TQ THE
sUDA, SET COMMAND ISSUED BIT IN CONTROLLER TABLE AND INITIALIZE
s TIMEQUT COUNTER.

i

.IM’UTS
RS - CONTROLLER TABLE ADDRESS

OUTPUTS

3 R4 - ADDRESS OF HOST COMM AREA

SNOCMD: MOV C.HCOM(R5),R4 sLOAD R4 WITH HOST COMM AREA ADDRESS
INC C.REF(RS) s INCREMENT CHMD REFERENCE NUMBER
MOV C.REF(R5),HC.CPK+P . CRF(R4) ;PUT IN PACKET
MOV ORG . OWN+RG.FLG,HC.MCT(R4) ;HARK MESSAGE PACKET AVAILABLE
MOV ARG .OWN,HC.CCT(R4) MARK COMMAND TO UDA
TST 8(R5) TELL UDA COMMAND IS THERE
gé?WN oCT.CMD,C.FLG(RS) RK COMMAND ISSUED

SEQ@ 0215
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104256

104260
104262
104264
104270
104276
104300
104304
104306
104310
104312
104314
104316

010046
010146

010064
012764
010004
012701
005020
005301
001375
012601
012600
000207

v
TI

J1
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NES

: CLRBUF

:CLEAR THE SPECIFIED DATA BUFFER IN THE HOST COMM AREA
1AND LOAD BUFFER DESCRIPTOR IN COMMAND PACKET TO THE BUFFER

H

1 INPUTS ;

H RS - CONTROLLER TABLE ADDRESS
: R4 - ADDRESS OF HOST COMM AREA

i RO - OFFSET INTO HOST COMM AREA TO DATA BUFFER
1OUTPUTS

i DATA BUFFER CLEARED

i COMMAND PACKET POINTING TO BUFFER

i BYTE COUNT SET TO SIZE OF BUFFER

H R4 - ADURESS OF DATA BUFFER

CLRBUF :
MOV RO, -(SP) 1:PUSH RO ON STACK
MOV R1, -(SP) +1PUSH R1 ON STACK
ADD R4 ,RO sADD START OF HOST COMM AREA TG OFFSET
MOV RO,HC.CPK+P,UADR(RA) ;PUT BUFFER ADDRESS IN COMMAND PACKET
MOV #HC .BSZ ,HC.CPK+P BCNT(R4) ;PUT SIZE OF BUFFER IN COMMAMD PACKET
MOV RO,R4 1PUT BUFFER ADDRESS IN R4
MOV #«HC.BSZ2>/2.R1 s1GET SIZE OF BUFFER IN WORDS
CLRBFL: CLR (RO). sCLEAR ALL THE WORDS
DEC R1
BNE CLRBFL
MOV (SP)+ ,R} : sPOP STACK INTO R1
MOV (SP)s ,RO ;1 ;:POP STACK INTO RO
RETURN

SFQ 0216
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VONOVD W+

42
43
44
45
47

48

51

52
53

104320
104320
104322
104324
104330
104332
104336
104342
104344
104352
104354
104360

104362

104370
104372
104400
104402
104404
104412
104414
164414
104416
104420
104422
104424
104426
104430
104432

104434
104442
104444

104450
104452
104452
104454
104456
104460
104462
104464
104466
104470

OISK DRV

SUBROUTINE

010046
010146
012700
010501
062701
004737
011500
032765
001030
016001
001034

104422
005737
001764
023765
101005
001357
023765
103753

104455
000044
000000
075016
012601
012600
000264
000207

042765
012601
012600
000244
000207

104455
000045

000000
075030
012601
012600
000264
000207

000036

000040
104530

000010
000002

064616
064630

064626

000010

000014

000042

000040

000014

1WAITMS

iK1
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i
tWAIT FOR UDA TO RESPOND WITH A MESSAGE PACKET

3
: INPUTS::

:
;:OUTPUTS
i
:

WAITMS:

1$:

28:

3s:

44

RS - ADDRESS OF CONTROLLER TABLE

Z CLEAR IF NO ERROR

Z SET IF ERROR, MESSAGE PRINTED

MOV
MOV
MOV
MOV
ADD
CALL
MOV
BIT
BNE
MOV
BNE

TRAP
TST
BEQ
cHe
8HI
BNE
crHe
8LO

RO, -(SP)

R1, -(SP)

€30, RO

RS.R1

4C.T0,R1

SETTO

(R5),RO
gET.HSG.C.FLG(RS)

2(R0O) ,R1
48

C¢BRK
KW.CSR

1¢
g?.ELoa.C.TOH(RS)

13
Tr.EL.C.TO(RS)

CSERDF
36

0
ERRO3E
(SP)+,R1
(5P)+,RO

OCT .MSG,C.FLGC(RS)
(sP)+,R1
(SP)+,RO

CS$EROF
37

0
ERRO37
(SP)+,R1
(SP)+,RO

s sPHISH RO ON STACK

3 3PUSH R1 ON STACK

1SET TIME OUT VALUE OF 30 SECONDS
sPOINT TO TIME GUT COUNTER

$1GET ADORESS OF UDAIP REGISTER

sLOOK IF INTERRUPT OCCURRED

sBRANCH IF SO

sLOOK AT UDASA REGISTER

sBRANCH IF ERROR CODE PRESENT

1553353353 >BREAK BACK TO MONITORc<cccccccc<

sSEE IF A CLOCK ON SYSTEM
;CHECK IF TIMEOUT HAS HAPPENED

13POP STACK INTO R1
::POP STACK INTO RO

:CLEAR MESSAGE RECEIVED FLAG
: 1POP STACK INTO R1

;1 :POP STACK INTO RO

:GIVE NO ERROR RETURN

1 ;POP STACK INTO R1
3 1POP STACK INTO RO

SFG 0217
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1

e s APRINT

3 :

a ;CONVERT AN 18 BIT ADDRESS STORED IN TWO WORDS INTO A FORMAT

2 :THAT WILL ALLOW PRINTING OF THE 18 BIT NUMBER.

7 s INPUTS

8 ; RO - ADDRESS OF TWO WORD BLOCK COWTAINING ADDRESS.

9 : FIRST WORD CONTAINING LOW 16 BITS.

10 ; SECOND WORD CONTAINING HIGH 2 BITS.

11 :OUTPUTS ;

12 : R1 - HIGH 3 BITS OF ADDRESS

12 ; R2 - LOW 15 RITS OF ADDRESS

1

1S 104472 016001 000002 APRINT: MOV 2(R0).R1 +GET HIGH 2 BITS

16 104476 006301 ASL R1 JSHIFT LEFT

17 104500 011002 MOV (RO),R2 ;GET LOW 16 BITS

18 104502 100001 BPL APRIZ :IF 16TH BIT SET

19 104504 005201 INC R1 :PLACE IT IN WITH WIGH 2 BITS

20 104506 000207 APRIZ: RETURN



M1

SgUDSEO UDQHE DISK DRV DIAG MACRO V05.00 Wednesday 04-Jan-84 16:12 Page 171 SFQ 0219
£ PROGRA D SUBROUTINES
1
2 iNXMI
3 H
4 tNON-EXISTANT MEMORY SERVICE ROUTINE
5 H
6 : INPUTS:
/ 3 NXMAD SET TO ZERO
8 ;OUTPUTS
9 : NXMAD SET TO ONES IF NON-EXISTANT TRAP OCCURED
10
11 104510 NXMI::
12 104510 012737 177777 9064636 MOV @-1,NXMAD
13 104516 L10036:

104516 000002 RTI
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052710 000010
012600

000002
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;s UDASRYV

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

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

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

: INPUTS ;

RO - ADD'ESS OF C.FLG WORD IN CONTROLLER TABLE
STACK - SAVED CONTENTS OF RO

:OUTPUTS:
: CT.CMD CLEARED AND CT.MSG SET IN C.FLG WORD OF CONTROLLER TABLE
: RO - RESTORED FROM STACK
UDASRV: :
8IS oCT .MSG, (RO) 1SET CT.MSG
MOV (SP):,RO ::POP STACK INTO RO
L10037: RTI

SEQ 0220
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104530

104574
104576

104600
104602

104604
104606
104610

010246
010346
005002
01,703
006200

060200
005503

010021
010311

012603
012602
000207

AMMED SUBROUTINES

vHid624

064626
064630
064626

1SETTO
]
1SET TIMEOUT COUNTER TO SOME NUMBER OF SECONDS FROM CURRENT TIME,
3
1 INPUTS
3 RO - NUMBER OF SECONDS FOR TIMEOUT
3 R1 - ADDRESS WHERE TWO WORD TIME TO BE PUT
1OUTPUTS;
3 RO - CONTENTS DESTROYED
H R1 - INCREMENTED BY 2
1COMPUTE CLOCK TICKS TIL TIMEOUT
SETTO:
MOV R2,-(SP) $3PUSH R2 ON STACK
MOV RS, -(SP) 11PUSH R3 ON STACK
CLR R2 sCLEAR PRODUCT
MOV XW.HZ ,R3 1GET MULTIPLICAND
SET00: ASR RO ISHIFT MULTIPLIER 10 RIGHT
8ccC SETO!L 1IF A ONE BIT SHIFTED OUT
ADD R3,R2 i ADD MULTIPLICAND TO PRODUCT
SETOL: ?glt. :(3) ;O0UBLE THE MULTIPLICAND
8NE SETO00 1CONTINUE UNTIL MALTIPLIER IS ZERO
1GET CURRENT TIME
SET02: MOV KW.EL,RO 1GET TIME
MOV KW.EL+2,R3
ce RO, XKW EL 1IF CHANGED DURING RETRIEVAL
BNE SET02 s GET IT AGAIN
sADD TIME TIL TIMEOUT
ADD R2.RO :ADD
ADC R3
1PUT RESULT IN STORAGE
MOV R3,(R1)
MOV (SP).,R3 1:POP STACK INTO R3
MOV (SP)+,R2 1 1POP STACK INTO Re

RETURN

SFQ 0221
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OB G U & Nore

010346
010400
000300
042700
004737
010102
010400
000300
006000
006000
006000
042700
004737
060201
006301
062701
020137
101402
000137

013702
010103
012722
005303
003374

004737

177770
105550

177770
105550

000002
064414
075410

064412
1777717

105070

tUDAINT

:FLNCTIONAL DESCRIPTION;

: SUBROUTINE TO INITIALIZE A UDA AND BRING IT ON-LINE.

i SIE%EE}ESS ARE CHECKED. AN ERROR MESSAGE IS REPORTED IF ANY ERROR
: .

i
1 INPUTS:
i R5 - ADDRESS OF CONTROLLER TABLE,
1 R4 - LENGTH, INTERRUPT AND VECTOR FIELDS TO SEND TO UDA
+IMPLICIT INPUTS:
: FFREE - FIRST FREE ADDRESS OF MEMORY. THIS ADORESS IS GIVEN TO UDA
: AS START OF RING BUFFER,
‘OUTPUYSFSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS,

R1 - SIZE OF RING BUFFER IN WORDS IF NO ERROR,

R4 - ADDRESS OF UDAIP REGISTER IN UDA,

RS - UNCHANGED,

Z CLR IF NO ERROR,
Z SET IF ANY ERROR REPORTED

;
3
H
'
;
3
3
sCHECK IF ENOUGH FREE MEMORY FOR RING BUFFER

UDAINT:
MoV R3, -(SP) 1 1PUSH R3 ON STACK
MOV R4 RO sGET MESSAGE LENGT
SWAB RO
8IC ®177770,R0
JSR PC.CLOG sCOMPUTE LOGARITHMIC VALUE
MOV R1,R2 $sSAVE RESULT IN R2
MoV R4 ,RO $GET COMMAND LENGTH
SWAB RO
ROR RO
ROR RO
ROR RO
8IC #177770,R0
JSR PC.CLOG sCOMPUTE LOGARITHMIC VALUE
ADD R2.R1 sADD THE TWO RESWLTS
ASL R1 sMULTIPLY BY 2 WORDS PER RING
ADD o<HC.ISZ2>/2.R1 1ADD SPACE FOR INTERRUPT INDICATORS
gms T%.FSIZE :COMPARE MITH SIZE OF FREE MEMORY
JHP FMERR 1FATAL ERROR IF NOT ENOUGH MEMORY
sFILL HOST COMMUNICATION AREA WITH ALL ONES
1%: MOy FFREE R2 1GET FIRST ADDRESS OF RING BUFFER
MOV R1,.R3 1GET SIZE OF RING BUFFER
2%: MOV 9-1,(R2). 1WRITE ONES TO BUFFER
DEC RS 1COUNT THE WORDS IN BUFFER
B8GT 24 sLOOP UNTIL ENTIRE BUFFER WRITTEN

s00 THE INITIALIZATION
JSR PC,UDAIST 100 FIRST THREE STEPS

SFQ 0222
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PRE -PROGRAMMED SUBROUTINES

S?
58
59
60
61
62
63

104720
104722
104726
104732
104736
104740
104742
104744
104746
104750
104752

104754
104756
104760
104764
104766
104772
104774
104776
105000

105002
105006
105010
105012
105014
105016
105020

105022
105022
105024
105026
105030
105032

105062
105062

105066

103460
012364
012700
016402
001410
100005
104455
000030
000000

074602
000443

005300
001365
019264
011402
004737
103433
010146
004733
012601

013702
010103
005722
001003
005303
003374
000405

104455
000027
000000
074516
0004112

012603
000264
000207

000002
000310
000002

000002
105410

064412

000001
000002

33

a%:
5%

64:

74:

8s:

94

De

acs 94

MOV (R3)+,2(R4)
MOV 0200, ,RO
MOV 2(R4),R2
BEQ 5S4

8PL a4

TRAP CIEROF
.WORD 24

WORD O

.WORD  ERRO24

B8R 94

OeC RO

BNE 38

MOV R2,2(R4)
MOV (R4),R2
JSR PC .UDARSP
8Ccs 94

MOV R1,-(SP)
JSR PC,8(R3).
MOV (SP)+,R1

$GET QUT IF UDA MICROCODE REPORTED FAILURE
IWRITE NEXT WORC TO UDASA REGISTER

$GET TRY COUNTER

1LOOK AT UDASA

tWRITE O TO UDASA (PURGE)

sREAD FROM UDAIP (POLL)

3MAIT FOR STEP OUR ERROR BIT

1GET OUT IF UDA MICROCODE REPORTED FAILURE
1:1PUSH R1 ON STACK

3CALL LAST ROUTINE

s sPOP STACK INTO R}

sCHECK HOST COMMUNICATION AREA FOR ALL ZERDS

MOV FFREE,R2
MOV R1,R3

TST (R2).
BNE 74

DEC R3

8GY 64

BR 84
TRAP CSERDF
.MORD 23
MORD O
.WORD  ERRO23
BR 94

1GET FIRST ADDRESS OF RING BUFFER
$GET SIZE OF RING BUFFER

1CHECK WORD IN BUFFER

1GO TO ERROR REPORTER IF NOT ZERO
sCOUNT THE WORDS IN BUFFER

1LO0P UNTIL ALL WORDS CHECKXED

1SEND GO BIT TO UDASA REGISTER TO END INITIALIZATION

MOV C.BST(RS5),RO
ASL RO

ASL RO

8IS #SA.GO,RO
MOV RO,2(R4)
MOV (SP)+ RS
CLz

RTS PC

sERROR RETURN

MOV (SP)+,R3
SEZ

RTS PC

iGET BURST VALUE
1SHIFT TO POSITION

1SET THE GO BIT

1SEND TO UDA

:31POP STACK INTO R3

1CLEAR Z AS NO ERROR INDICATION

13POP STACK INTO R3
1SET 2 TO INDICATE ERROR OCCURRED

SFQ 0223



29

31
32

33
35

104422
010146
052704
010437
013737
062737
012737

016504
005037

012746
012746
012746
012746
104437
062706
005764
005014

012700
104436
005737
001406
104455
000046
000000
075044
000261
000424

012737
012703

004737
103414
004733
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INES

100000
105300
064412

100000

064636

000340
104510
000004

000003

000010
000002

064636

004000
105276

105410

105304
105304
105310

105546

E2

tUDAIST

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

{ATTEMPT ANY UNIBUS TRANSFERS.,
:
1 INPUTS:

i RS - ADDRESS OF CONTROLLER TABLE

: R4 - LEN, INTI AND VECTOR FIELDS TO SEND TO UDA
i
tLOAD TABLE OF DATA TO SEND TO UDASA REGISTER

$2>>>>>>>»>B8REAK BACK TO MONITORccccccccc<

11PUSH R1 ON STACK

$1SET STEP BIT IN DATA WORD

1LOAD SEND DATA FOR STEP 1 OF UDA INIT
sGET MEMORY ADDRESS AND

sLOAD SEND DATA FOR STEP 2 OF UDA INIT
sLOAD SEND DATA FOR STEP 3 OF UDA INIT

s1GET ADDRESS OF UDAIP REGISTER
sCLEAR MEMORY ERROR FLAG
1SETUP TIMEOUT ERROR VECTOR

sACCESS UDASA REGISTER
sWRITE TQ UDAIP
sRETURN TIMEOUT ERROR VECTOR

$SEE IF A MEMORY ERROR OCCURRED

3SET UP LOOP PARAME iERS TO EXECUTE THE FOUR STEPS OF INITIALIZATION

1STORE RESPONSE MASK

SFQ 0224

1GET INDEX TO UDA SEND/REPOND INITIALIZE TABLE

UDAIST:
TRAP C4BRK
MOV R1.-(SP)
8IS #SA,.STP,R4
MOV R4 ,SND.S1
MOV FFREE,SND. S2
ADD oHC . MSG, SND . S2
MOV #SA,TST,SND.S3
sSTART THE INITIALIZATION BY WRITING TO UDAIP REGISTER
MOV C.UADR(RS) ,R4
CLR NXMAD
MOV #PRIO7, -(SP)
mv m!.'(sp)
MOV SERRVEC, -(S5P)
mv .3. '(?)
TRAP C$SVEC
ADD #10,SP
TST 2(R4)
CLR (R4)
MOV #ERRYVEC,RO
TRAP CSCVEC
TST NXMAD
BEG 1
TRAP CAERDF
.MORD 38
LMORD O
.WORD  ERRO38
SEC
BR 4
1%: MOV #SA, S1,UDARSD
MOV #INITBL ,R3
1WAIT FOR AND CHECK RESPONSE DATA
2s: JSR PC,UDARSP

8CS 43
JSR PC.8(R3)»

tWAIT FOR STEP OR ERROR BITS
sEXIT IF ERROR
1CALL RESPONSE CHECKER FOR STEP
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49
50
51
52
53
54
55
56
57

58
59
60
61

105244
105246
105252
105260
105262
105266

105270
105272
105272
105274

105276
105300
105302
105304
105306
105310
105312

105314
105320

105322
105326
105330
105334
105340

105342

105352
105356

105360
105362

105366
105370

SUBROUTINES

103412
006337
032737
001003
012364
000762

000241

012601
000207

105314
000000
105322
000000

105342
000000
105360

012701
0002822

013701
000301
042701
052701
000412

013701
042701
052701
000403

010201
010237

020102
001405

105546
040000

000002

004400

105300

177400
010000

105300
177400
020000

105406

105546

3s:
a4

INITBL :
SND.S1:

SND.S2:
SND.S3:

RSP.S1:

RSP.S2:

RSP .S3:

RSP.S4:

RSP.CK

F2

8cs 4 sGET OUT IF ERROR

ASL UDARSD sSHIFT TO NEXT STEP BIT

BIT #SA, S4 ,UDARSD 1CHECK IF NOW AT STEP 4

BNE 3¢ 1GET OUT Ir SO

MOV (R3)+,2(R4) tWRITE DATA TO UDASA REGISTER

BR 24 sSTAY IN LOOP

cLC ;CLEAR CARRY FOR NO ERROR INOICATION
MOV (SP)+,R1 14POP STACK INTO R1

RTS PC

sDATA TO BE SENT AND RECEIVED 8Y UDA INITIALIZATION

.WORD RSP,.S1 $11ST WORD RESPONSE CHECK ROUTINE
.WORD O $1ST WORD TO SEND TO UDASA

.MORD RSP,S2 $12ND WORD RESPONSE CHECK ROUTINE
.WORD O $12ND WORD TO SEND TO UDASA

.WMORD RSP.S3 1 3RD WORD RESPONSE CHECK ROUTINE
.MORD O $s3RD WORD TO SEND TO UDASA

.WORD RSP.S4 s4TH WORD RESPONSE CHECKX ROUTINE

sRESPONSE CHECK FOR FIRST WORD (STEP 1) FROM UDASA
;CHECK FOR PROPER CONTROLLER TYPE

MOV #SA.S1+SA,D0I,R1 sSET STEP ONE BIT
B8R RSP .CK sNOW DO A RESPONSE CHECK

tRESPONSE CHECK FOR SECOND WORD (STEP 2) FROM UDASA
sCHECK FOR ECHO OF INTI AND VECTOR

MOV ‘S';D.SI.RI 1GET WORD SENT TO UDASA

SWAB 1GET HIGH 8 BITS

8IC #177400,R1

8IS #SA.52,R1 $1SET STEP 2 BIT

B8R RSP .CK 1NOW DO A RESPONSE CHECK

sRESPONSE CHECK FOR THIRD WORD (STEP 3) FROM UDASA
1CHECK FOR ECMO OF MESSAGE AND COMMAND RING LENGTHS

MOV SND.S1,R1 $GET WORD SENT TO UDASA
8IC #177400,R1 s JUST LOW 8 BITS
8IS #SA.S3,R1 :SET STEP 3 BIT
BR RSP .CK sNOW DO A RESPONSE CHECX

sRESPONSE CHECK FOR FOURTH MORD (STEP 4) FROM UDASA
sCHECK FOR ECHO OF PURGE AND LFAIL BITS

MOV R2,R1 $1GET RESPONSE FROM UDA AND

MOV R2,SSTEPA 1SAVE STEP 4 VALUE.

sRESPONSE CHECK, COMPARE EXPECTED DATA IN Rl WITH ACTUAL DATA IN R2
CHP R1,R2 s1COMPARE THE DATA

BEQ 1 1EXIT IF COMPARED CORRECTLY

tERROR, 'UDA DID NOT RETURN CORRECT DATA IN
: UDASA REGISTER DURING INITIALIZATION

SFQ 0225
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PRE -PROGRAMMED

105

106
107
108
109

105372
105374
105376
105400
105402
105404

105406

SUBROUTINES

104455
000031

000000
074616
000261
000207

000000

18:
SSTEPY :

TRAP
. WORD
. WORD
.MWC™0
SEC
RTS

. WORD

CSERDF
25

0
ERRO2S
PC

0o

G2

$SAVE STEP A VALUE HERE

SFQ 0226
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PRE -PROGRAMMED SUBROUTINES

OB NN S (W) »

46
47
48
49

105410
105410
105412
105420
105424
105426
105432
105436
105440
105446

105450
105452
105456
105460
105466
105470
105472
105500
105502
105506
105510
105512
105514
105516

105520
105524
105526
105530
105532
105534
105536
105540

010146
052737
012700
010501
062701
004737
012601
033764
001024

10422
035737
001770
023765
101005
001363
023765
103757
016402
104455
000026
000000
074470
000407

016402
100006
104455
000025

000000
074430
000261
000207

100000
000012

000040
104530

105546

064616
064630

064626
000002

000002

105546

000002

000042

000040

1UDARSP

He

i
tWAIT FOR UDA TO RESPOND WITH DATA IN UDASA REGISTER,

+EITHER STE

iWILL CAUSE A TERMINATION.
tAN ERROR MESSAGE WILL BE PRINTED IF THE UDA DOES NOT RESPOND
+IN 10 SECONDS OR I ERROR SETS.

H
1 INPUTS:

H
1 OUTPUTS

UDARSP :

1%:

2s:

3s:

4%

BIT FROM MASK IN LOCATION UDARSD OR ERROR BIT

UDASRD - MASK OF STEP BIT 70 LOOK FOR

RS - ADDRESS OF CONTROLLER TABLE
R4 - ADDRESS OF UDAIP REGISTER

ERROR MESSAGE IF TIME OUT ON RESPONSE OR ERROR BIT SETS

R2 - DATA FROM UDASA REGISTER

CARRY SET IF ERROR BIT SETS OR TIME OUT

MOV R1,-(SP)

BIS #SA.ERR,UDARSD
MOV #10.,RO

MOV RS5,R1

ADD 4C.T0,R1

JSR PC,SETTO

MOV (SP).,R1

BIT UDARSD, 2(R4)
BNE 3

TRAP C$BRK

TST Ku.CSR

BEQ 1

cHpP KW . EL+2,C. TOM(RS)
BHI et

BNE 1

cHP KW EL,C.TO(RS)
8LO 1

MOV 2(R4),R2

TRAP CIERDF

.WORD 22

LWORD O

.WORD  ERRO22

BR a4t

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

BPL 54

TRAP CSEROF

.WORD 21

.WORD O

.WORD  ERRO21

SEC

RTS PC

sNORMAL EXI s

13PUSH R1 ON STACK

$SET ERROR BIT IN MASK WORD

$sSET UP FOR 10 SECOND TIMEOQUT

sPOINT TO COUNTER IN CONTROLLER TABLE

5 1POP STACK INTO Ri

sLOOK AT ERROR ANC STEP BIT

:BRAMCH IF EITHER SET

22323333 3»>BREAK BACK TO MONITOR<<ccccccccc
:SEE IF CLOCK ON SYSTEM

sCHECK IF TIME OUT OCCURRED

sGET REGISTER CONTENTS

;:GET REGISTER CONTENTS
1EXIT IF ERROR NOT SET

SEQ 0227
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51 105542 000241 S$: CcLC tCLEAR CARHY AS NO ERROR INDICATION

gg 105544 000207 RTS PC

g; 1+LOCATION FOR STEP BIT MASK

56 105546 000000 UDARSD: .WORD O 1LOAD B7 CALLING ROUTINE



Je

CZUDCEO UDA € DISK DRV DIAG MACRO V05,00 Wednesday 04-Jan-84 16:12 Page 177

PRE -PROGRAMMED SUBROUTINES

WO~V B WM -

103350
105550
103332
105554
105556
105560
105562
105564
105566

010046
005001
000261
006101
005300
100375
012600
000207

1 CLOG

3
1COMPUTE LOGARITHMIC VALUE OF NUMBER TO BASE 2.

; INPUTS:
i
1OUTPUTS

CLOG:

13:

RO - LOGARITHM TO BE CONVERTEO

R1 - VALUE OF 2 RAISED TO POWER OF INPUT NUMBER

MOV
CLR
SEC
ROL
DEC
8PL
MOV
RTS

RO, -(SP) s sPUSH RO ON STACK

R1 1SET UP ZERO START VALUE
1WITH CARRY READY TO SHIFT IN

Rl sSHIFT TO LEFT

RO tUNTIL RO

1 1GOES NEGATIVE

g(S:P)o.RO : sPOP STACK INTO RO

SFQ 0229



105570
105574
105600
105602
105606
105610

012701
004737
006101
004737
006001
000207

IKe
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A
INES

000006
105630
105612

;ROOLL
H
;READ DISK DRIVE DOWNLINE LOAD PROGRAM INTQ MEMORY

s INPUTS::

H OLLNAM - NAME OF PROGRAM IN RADSO (TWO WORDS)
i OUTPUTS
H FREE MEMORY CONTAINING PROGRAM

CARRY CLEAR IF NO ERROR, CARRY SET IF PROGRAM NOT FOUND

RODLL: MOV 96.,R1 1 TYPE OF PROGRAM IN DATA FILE
CALL RDREC :READ PROGRAM INTO MEMORY
ROL R1 sPRESERVE CARRY STATE IN R}
CALL CLOSEF i WHILE CLOSING THE DATA FILE
:gﬁuaN R1 ; AS NORMAL POSITION IS LOST

SEQ 0230



10

12 105612
13 105616
14 105620
15 105622
16 105626

s(.h

005737
001403
104435
005037
000207

064474

064474

: CLOSEF

{CLOSE DATA FILE FOR DM PROGRAMS

:INPUTS:
H
:OUTPUTS

CLOSEF ;

1¢:

FILOPN - ZERO IF FILE NOT OPEN

NONE

TST
BEQ
TRAP
CLR
RETURN

FILOPN
14

C$CLOS
FILOPN

L2
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ROUTINES

ySEE IF FILE CURRENTLY OPEN

$AND MARK AS SO

SEQ 0231
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OO NOND W NP

105630

105632
105634
105636
105640
105642

105650
105654
105656
105662
105664
105670
105672
105672

105674
105676
105700
105702
105704
105710

105712
105714
105716
105720
105722
105724
105726
105730
105734
105740

105744
105746

Me

K v . Wednesday -Jan- : age
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SUBR

010046
010146
010246
010346
010446
010546
005037
005737
001005
012700

005237
005105

104422
104426

005704
001773
022704
001142

104426
060004

005700
001431
020001
103427
101121
004737
013702
004737

104426

TINES

064442
064474

064456
064474

000001

106150
06447
106150

:+RDREC

i
+READ A RECORD FROM THE INPUT FILE. PLACE DATA INTO FREE MEMORY.

H
1 INPUTS::

RDREC:

RDSTS:
RDST:

OUTPUTS

Rl - FILE TYPE
1

UDA52 TEST 1 DM PROGRAM

2 - UDA52 TEST 2 DM PROGRAM
3 - UDA52 TEST 3 OM PROGRAM
4 - TEST 4 QUESTIONS
5 - UDAS2 TEST 4 OM PROGRAM
6 - DRIVE DIAGNOSTIC OOWNLINE LOAD PROGRAM
OLLNAM - IF R1 CONTAINS 6, TWO WORDS AT THIS ADDRESS CONTAIN
NAME OF PROGRAM IN RADSO.

RS - ADJUSTED ADDRESS WHERE TO BRING DATA INTO.
DATA FROM RECORD IN MEMORY

CARRY CLEAR IF NO ERROR, CARRY SET IF ERROR

3 sPUSH RO ON STACK
:;PUSH R1 ON STACK
; sPUSH R2 ON STACK
::PUSH R3 ON STACK
;1 1PUSH R4 ON STACK
;:PUSH RS ON STACK

;SEE IF FILE ALREADY OPEN

;AND MARK AS OPEN

; COMPLEMENT LOAD ADDRESS (SEARCH MOOE)
:255>553>>3>BREAK BACK TO MONITOR<<<c<ccccc<<

;READ A BYTE FROM FILE

:IF ZERO

i KEEP READING

:WHEN NOT ZERO

; IT BETTER BE A ONE
:READ A BYTE FROM FILE

: IF ZERO, PROCESS DATA

MOV RO, -(SP)
MOV R1,-(SP)
MOV R2,-(SP)
MOV R3,-(SP)
MOV R4, -(SP)
MOV RS, -(SP)
CLR FNUM

TST FILOPN
BNE ROSTS
MOV #FNAME RO
TRAP CSOPEN
INC FILOPN
coM RS

TRAP C$BRK
TRAP CsGETB
MOVB RO,.R4
TST Ra

B8EQ RDSY
cMP #1 .R4
BNE RWRDEL
TRAP CSGETB
ADD RO,.R4
ST RO

BEQ RDDAT
ce RO,R1
8Lo RODAT
BHI RDERR
CALL FWORD
MOV FDATA,R2

CALL FWORD
TRAP CS$GETB

ADD RO,R4

;CHECK IF TYPE OF FILE LOOKING FOR
+IF TOO SOON IN FILE, KEEP SEARCHING
:IF PAST TYPE, GIVE ERROR RETURN
sGET NEXT TWO WORDS

sREAD A BYTE FROM FILE

;ADD TO COMPUTED SUM

SFQ 0232



VO

DN

TS

CEOQ
PROG

100
101

UDA &
RAMMED
105750
105752
105754
105760
105762
105766
105770
105776
106000
106002

106004
106010
106014
106020
106024
106026
106030
106032
106036
106040
106044
106046
106050
106054
106056

105704
001121
020127
001007
023702
001341
023737
001335
005105
000733

004737
013703
004737
162703
001431
005705
100413
013701
060501
020127
103452
060301
022701
103446
160301

104426
005705
100401
110021

060004
005303
001371

104426
060004

105704
001672
000443

104426
060004

105704
001037
005705
100663
012605
012604
012603
012602
012601
012600
010137
000241
000207

000006
064674
064676

106150
064472
106150
000006

064472

002122

064342

064442

064472

1s:

RODAT :

13

2%:

RWORDT:

TST8

MOV

RETURN

N2

DISK DRV DIAG MACRO V05.00 Wednesday 04-Jan-84 16:12 Page 180-1
SUBROUTINES

R4
RWRDE 1
R1, 06

14

DLLNAM,R2

RDST

OLLNAM+2 ,FDATA
RDST

RS

RDST

FWORD
FDATA,R3
FWORD

R3,R1
#<STORAG+STOSIZ>,R1
RDERR
R3,R1

CSGETB
RS

23

RO, (R1).
RO,R4
R3

1s

C3GETB
RO,R4
R4

RDST
RWRDE1

CSGETB
RO.R4
R4
RWRDE 1
RS

ROST
(SP)+,RS
(SP). R4
(SP)+,R3
(SP)+,R2
(SP)+ ,R1
(sP).,R0O
R1,FNUM

SFQ 0233

1SEE _IF THIS SUM IS ZERO
3 IF NOT, REPORT CHECKSUM ERROR
+IF FILE TYPE IS A 6

+ MATCH THE PROGRAM NAME
sKEEP SEARCHING IF NOT DESIRED PROGRAM

sGET STORAGE ADORESS
$SWITCH FROM SEARCH TO STORE MOD:

sREAD BYTE COUNT

$SAVE IN R3

sREAD LOAD ADDRESS

sSUBTRAZT BYTES ALREADY READ FROM BYTE COUNT
sIF RESLT IS ZERO, THIS IS A TRANSFER BLOCK
: IF_IN SEARCH MOOE,

; BYPASS TRANSFER ADDRESS COMPUTATION

;GET LOAD ADDRESS

; Rl -> REAL STARTING APODRESS

3 Rl MUST BE GREATER "HAN STORAG

+ IF NOT, ERROR

:ADD BYTES IN RECORD

; R1 MUST BE LESS THAN ENDING ADDRESS

: IF NOT, ERROR

sREAD A BYTE FROM FILE

sIF IN SEARCH MOOE,

: BYPASS DATA STORAGE
;STORE IN MEMORY
sUPDATE CHECKSUM
;COUNT THE BYTE

sGET THEM ALL

:READ A BYTE FROM FILE

s RDD

: IF CHECKSUM CORRECT,

;: THEN GO READ NEXT RECORD
: ELSE REPORT ERROR

;:READ A BYTE FROM FILE

;+ADD TO COMPUTED CHECKSUM
:CHECX LOMW BYTE OF SuM
;BRANCH IF CHECKSUM ERROR
;IF IN SEARCH MODE,

: KEEP ON SEARCHING
:1POP STACK INTO RS

::POP STACK INTO R4

1 1POP STACK INTO R3

;1POP STACK INTO R2

13:POP STACK INTO R1

:+:POP STACK INTO RO
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102
103 106150 FWORD : JREAD A BYTE FROM FILE
104 106150 104426 TRAP CSGETB
105 106152 060004 ADD RO, R4 tUPDATE CHECKSUM ERROR
106 106154 110037 064472 MOVB RO,FDATA 1START TO BUILD WORD
107 JREAD A BYTE FROM FILE
108 106160 104426 TRAP CS$GETB
109 106162 060004 ADD RO, R4 sUPDATE CHECKSUM
110 106164 110037 064473 MOVe RO,FDATA1 s COMPLETE WORD
ﬁé 106170 000207 RETURN
113 106:72 004737 105612 RDERR: CALL CLOSEF sCLOSE FILE AS POSITION IS LOST
114 106176 012605 MOV (SP)+ RS 11POP STACK INTO RS
106200 012604 MOV (SP). R4 13POP STACK INTO R4
106202 012603 MOV (SP)+,R3 13POP STACK INTO R3
106204 012602 MOV (SP).,R2 1 sPOP STACK INTO R2
106206 012601 MOV (SP)+ ,R1 13POP STACK INTO R1
106210 012600 MOV (sP)+,RO 1 sPOP STACK INTO RO
115 106212 000261 SEC ;ERROR RETURN, FILE NOT FOUND
i{? 106214 000207 RE TURN
118 106216 RWRDE1:
106216 104454 TRAP CSERSF
106220 000005 LMORD S
106222 000000 . 0
106224 074336 .WORD  ERROOS
119 00 CLEAN-® TRAP

120 106226 104444 TRAP CSOCLN
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O OB~V S Nre

-

o o o
& -

106230
106230
106236
106242
106250
106250

106252
106252
106256
106256

062737
005537
012777

000002

005237
000002

000001
064630
000105

064454

064626
156346

KWL

3

1CLOCK INTERRUPT SERVICE ROUTINE
KWlil::

ADD 1 ,.,KU, EL

ADC KW,.EL+2

MOV oW, 0UT, 8K, CSR
L10040:

RTI
INTSRV:

INTRCY

L10041:

RTI

sCOUNT THE INTERRUPT
JIRESTART THE CLOCK

3 FLAG INTERRUPT AS RECEIVED

5F@ 0235
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o gt puo
WO VDNV D WN -

S
wua

106260
106264
106266

106270
106274
106300
106304
106310
106312
106316
106322

106330
106332
106334
106336
106340
106344
106346
106354
106354
106356
106360

005037
010346
010446

012746
012746
012746
012746
104437
062706
012703
012704
005714
001403
005034
005303
001373
005737
001403
012777

012604
012603
000207

064636

000340
104510
000004

000003
000010

000010
06453+«

064616
000105 156242

tRESET
3
: RESET ALL UDA-S0S IN THE CONTROLLER TABLES
1]
i+ INPUTS:
3 IPADRS - CONTAINS AlLL IP ADDRESSES
1 OUTPUTS:
H
H
RESET: CLR NXMAD sCLEAR NCON-EXISTANT MEMORY ADDRESS
MOV R3, -(SP) 3 1PUSH R ON STACK
MOV R4, -(SP) s 1PUSH R4 ON STACK
sSETUP TIMEOUT ERROR VECTOR
MOV OPRIO7, -(SP)
MOV ONXMI, -(SP)
MOV ®ERRVEC, -(SP)
mv .3.'(5’)
TRAP C$SVEC
ADD #10,5p
MOV 8. .R3 3R3 = COUNTER OF ENTRIES
MOV ®IPADRS ,R4 sR4 -> IP ADDRESS
1¢: ST (R4) s1IS THERE AN ENTRY?
8EQ 2t sIF NOT, DONE
CLR S(R4). sINIT UDA
DEC R3 tMAKE SURE WE CO NOT EXTEMD OVER AREA
BNE 1s sIF NOT DONE, BRANCH
28: TST KW .CSR 31SEE IF CLOCK PRESENT,
BEQ 3 sBRANCH IF NOT, ELSE
- MOV KW, 0UT ,8KW . CSR 1START THE CLOCX.
MOV (SP)» R4 s:1POP STACK INTO R4
v (SP).,R3 ;:POP STACK INTO R3
RETURN

SFQ 0236
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26
27
28

29

30
31

33

35

106362
106366
106370
106372
106374
106376
106400
106404
106410
106414
106420
106424
106430
106432
106436
106440
106444
106446
106450
106454
106456
106462
106456

106470
106474
106476
106500
106502
106506
106510
106514
106520
106520
106522
106526
106530
106532
106534
106536
106540
106542
106542
106546

064616

064626
064630
064624
102704
000074
102704
102704

075722
000011
000060
075506
075722
000011
000060
075506

075722

000040
075506

1RNTIME
i
i1PRINT R

i
: INPUTS:
3
:
1OUTPUTS
]
]
3

RNTIME:

1%:

2%:

RNTIMX:

UNTIME

E3
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KW, EL - CONTAINS ELAPSED TIM~

KW.HZ - HERTZ OF CLOCK

IF CLOCK ON SYSTEM:

* RNTIME HH:MM:SS “ PRINTED

IF NO CLOCK: ONE SPACE IS PRINTED

KW,CSR

KW .HZ,RO

&’ 0,R0
PC.PRINTC

RS, -(SP)
R, LPNT
RNTIML
ARG.CT
(5’)’.“5
RS, 09,
®'0,R0O
PC.PRINTC

RS, -(5P)
R1,LPNT
RANTIM2
ARG.CT
(SP)¢,RS
(SP)’ nn‘
(SP)+,R3
(SP)+,RO

o ,RO
PC,.PRINTC

sCALL

sCALL

sCALL

1CHECK IF A CLOCK PRESENT
sBRANCH IF NOT
1 sPUSH RO IN STACK
11PUSH R3 ON STACK
s 1PUSH R4 ON STACK
13PUSH RS ON STACK
1GET ELAPSED TIME

1GET SPEED OF CLOCK
;COMPUTE SECONDS OF ELAPSED TIME
s+NOW DIVIOE BY 60
1+ 70 COMPUTE MINUTES
$1PUSH RS ON STACK
:0IVIDE BY 60 AGAIN
sPUSH RS ON STACK
LPNT PRINT ROUTINE
sADDRESS OF ASCIZ STRING
sARGUMENT COUNT » 2
s1IF MINUTES 9 OR LESS

1STORE #°0 IN RO AND
1PRINT THE CHARACTER.

1PUSH RS ON STACK

LPNT PRINT ROUTINE

s ADORESS OF ASCIZ STRING
sARGUMENT COUNT « 2

1 :POP STACK INTO RS

:IF 9 OR LESS

1STORE €°0 IN RO AND
sPRINT THE CHARACTER.

1PUSH RS ON STACK

LPNT PRINT ROUTINE
sADDRESS OF ASCIZ STRING
s ARGUMENT COUNT » 2
1:P0P STACK INTO RS
1:POP STACK INTO R4
1:POP STACK INTO R3
1:POP STACK INTG RO

1STORE &' IN RO AND
tPRINT THE CHARACTER.

SFQ 0237
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37 106552 000207 RETURN
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OB NOVNS W r

106554
106560
106562
106566
106572
106600

106602

106610
106612
106620
106622
106624
106632
106634
106634
106636
106640
106642
106644
106646

106650
106652

012700
010501
062701
004737
026437
001022

104422
005737
001770
023765
101005
001363
023765
103757

104455
000033
000000
074654

000264
000207

000012
000040

104530
000002 1066350

064616
064630 000042

064626 000040

t WCHNG
]
H

WCHNG :

3s:

28:

BRLEV:

WAIT UNTIL UDASA CHANGES FROM WHAT IS IN WCHNGD

MOV #10.,R0 sSET TIMEOUT FOR 10 SECONDS
MOV R5,R1 sPOINT TO CONTROL.LER TABLE
ADD #C.70,R1
CALL SETTO
cMP 2(R4 ) ,MCHNGD sSEE IF CHANGEO
BNE -3}
$2>>>>3>>>>BREAK BACK TO MONITORccccccccece

TRAP C$BRK
;EE Kw.CSR +SEE IF CLOCK ON SYSTEM

14
cMP KW.EL+2,C.TOH(RS) t1CHECK IF TIME OUT OCCURRED
BHI 3¢
BNE 14
cP KW.EL,C.TO(RS)
8LO 1
TRAP CS$EROF
.WORD 27
WORD O
.WORD ERRO27
SEZ 1 FLAG AS ERROR
RETURN 1 RETURN TO CALLING PROGRAM
LBLKMW 1 s OLD PORT CONTENTS
.BLKW 1 3 WORD FOR BRANCH LEVEL STORAGE

SFQ@ 022¢
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12
40
4
43
44
45
46
47
48
49

50

106654
106654

106660
106662
106664
106666
106670
106674
106700
106792
106704
106710
106714
106720
106724
106730
106734
106742
106744

106750
106750
106754
106756
106760

106764
106770
106772
106774
10700
107004
107006
107010
107014
107016
107020
107022
107024
107026
107032
107036
107042
107044
107046
107050
107052
107056

H3
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064444
075714

106362
000015
075506
054632
001604
104530
000004

107242
075714

064424
000002

000020
000010

000002

064476
000022
000040

000200
000202

064444

.SBTTL REPORT CODING SECTION

*e
: THE REPORT CODING SECTION CONTAINS THE

3 "PRINTS” CALLS THAT GENERATE STATISTICAL REPORTS.

LS$RPT::
MOV RO, -(SP)
MOV R1,-(SP)
MOV R2,-(SP)
MOV R3,-(SP)
MOV R4, -(SP)
MOV RS, -(SP)
MOV TNUM, -(SP)
JSR R1,LPNTS
.WORD RPTMSG
.WORD ARG.CT
CALL RNTTME
MOve #CR,RO
JSR PC.PRINTC
MOV O#STIME ,R1
MOV #15,460. ,RO
CALL SETTO
cHe 4, TNUM
BEQ 1
JP RP I'XX
1%:
JSR R1,LPNTS
. WORD RPTMSH
.WORD ARG.CT
MOV CTABS RS
RPTCT: TST C.UNIV(RS)
aMI RPTCTN
MoV RS.R4
ADD #C.DRO, R4
MOV 8. ,R3
RPTDT: MOV (R4).,R}
BEQ RPTCTN
ST D.UNIT(R1)
Ml RPTOTN
MOV RS, -(SP)
MOV R4 _-(SP)
MOV RS, -(SP)
MOV R1,-(SP)
MoV STEMP RO
MOV €18. ,R1
1s: MOvB & ,(RO).
DEC R1
BNE 1
CLR (RO)
MOV (SP),RS
MOV D.SERN(RS),R1
MOV D.SERN+2(RS),M2

§sPUSH RO ON STACK
$ sPUSH R1 ON STACK
s sPUSH R2 ON STACK
s sPUSH R3 ON STACK
$ sPUSH R4 ON STACK
s sPUSH RS ON

;CALL LPNTS PRINT ROUTINE
s ADDRESS OF ASCIZ STRING

s ARGUMENT COUNT » 2

sGET RUNTIME PARAMETERS
sSTORE #CR IN RO AND

sPRINT THE CHARACTER.

sAT 1S MINUTES FROM NOW
sSET TIME FOR NEXT REPORT

sIF NOT TEST 4
1BRANCH IF SO, ELSE
$EXIT REPORT SECTION.

sCALL  LPNTS PRINT ROUTINE

sADDRESS OF ASCIZ STRING

1 ARGUMENT COUNT » 2

sGET ADDRESS OF 1ST CONTROLLER TABLE

$SEE IF CONTROLLER AVAILABLE FOR TESTING
1COMPUTE ADODRESS OF DRIVE TABLE POINTERS

$GET COUNT OF DRIVES
sLOOK AT POINTER

3GO TO NEXT IF NO TABLE
:SEE IF DRIVE AVAILABLE

;1PUSH R3 ON STACK

3 sPUSH R4 ON STACK

1 sPUSH RS ON STACK

1:PUSH R1 ON STACK

sPLACE 18 SPACE CHARACTERS INTO
1 TEMP STORAGE

;THEN A NULL CHARACTER
;:GET DRIVE TABLE STORAGE ADDRESS
;GET SERIAL NUMBER

SFQ 0240
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108
109
110
111
112
113
114
115
116
117
118
119

121

145

146
147
148
149

156

107062
107066
107070
107074
107100
107102
107104
107106
107110
107112
107114
107116
107122
107126
107132
107136
107140
107144
107150
107154
107156
107160
107164
107170
107174
107200
107204
107210
107212
107214
107220
107222
107224
107226
107230
107232
107236
107240
107242
107242
107244
107246
107250
107252
107254

107256
107260

107262
107316
107430
107534
107603

107626

016503
005004
004737
062705
110540
010146
050216
050316
050426
001366
012601
016146
016146
016146
012746
011146
016146
012746
012746
010600
104416
062706
016146
016146
016146
012746
012746
010600
104416
062706
012605
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000204

102742
000060

000164
000166
000174
064476

000002
107534
000007

000020
000176
000172
000170
107603

000012

000046

2s:

RPTDTN:
RPTCTN:

RPTXX:

sDIVIDE 8Y 10
$CONVERT TO ASCII CHARACTER
1PUT DIGIT INTO TEMP STORAGE

$SEE IF QUUTIENT IS ZERO

1 IF NOT, DIVIDE AGAIN
331POP STACK INTO R1

11POP STACK INTO RS

$31POP STACK INTO R4

33POP STACK INTO R3

1COUNT THE DRIVE TABLES
IREPEAT FOR ALL DRIVE TABLES
1GO TO NEXT CONTROLLER TABLE

3:1POP STACK INTO RS
13:POP STACK INTO R4
1 :POP STACK INTO R3
;1POP STACK INTO R2
11POP STACY. INTO R1
1 sPOP STACK INTO RO

SERIAL -NUMBER SEEKS MBYTES MBYTES
X1000

MOV D.SERN+4(R5),R3
CLR R4
CALL OIvio
ADD #'0,RS
MOV8 RS, -(RO)
MOV R1,-(SP)
8Is R2.(SP)
8IS R3,(SP)
8IS R4,(SP).
BNE a4
MOV (SP)+,R1
MOV 0.XFRW(R1), -(SP)
MOV D.XFRR(R1), -(SP)
MOV 0.SEEK(R1), -(SP)
MOV QTEMP, -(SP)
MOV (R1),-(SP)
MOV 0.UNIT(R1), -(SP)
MOV MRPTMSD, -(SP)
MOV SP,RO
TRAP CSPNTS
ADD #20,5P
MOV 0.ECCC(R1), -(SP)
MOV D.SERR(R1), -(SP)
MOV 0.HERR(R1), -(SP)
mv Tmz.'( )
mv “.’(SP)
MOV SP,RO
TRAP C3PNTS
ADD *12,5pP
MOV (SP)+ RS
MOV (SP)+,R4
MOV (SP)+,R3
DEC R3
B8GT RPTDT
ADD 4C.SIZE.RS
TST (RS)
BNE RPTCTY
MOV (SF).,R5
MOV (SP)’-R‘
MOV (SP)+,R3
mv (SP)QQRZ
MOV (SP)«.R1
MOV (SP)+ RO
LHWORD JtoP
.WORD  L100W2-2-,
.ASCIZ \N”TEST ~D3” IN PROGRESS. "\
':§€§§ \N"UNIT DRIVE
. \
ASCIZ \uS2¢D2uwS 348D 3uS 14 TuS 1405645260565 I8D5852\
252£Z \#D5852u0 58S 1 SDSEN\
Vi

HARD

SOF T

SFQ 0241
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107626 104425 TRAP CIRPT
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T CODING SECTION ecnesday an aoe SFQ 0243
1
2 .SBTTL PROTECTION TABLE
4 1o
s : THIS TABLE IS USED BY TME RUNTIME SERVICES
6 i TO PROTECT THE LOAD MEDIA.
8 [ ]
9 107630 LSPROT: :
10
11 107630 177777 1 JOFFSET INTO P-TABLE FOR CSR ADORESS
12 107632 177777 1 JOFFSET INTO P-TABLE FOR MASSBUS ADDRESS
13 107638 177777 1 1OFFSET INTO P-TABLE FOR DRIVE NUMBLR

14
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LSBTTL  INITIALIZE SECTION

X
; THE INITIALIZE SECTION CONTAINS THE CODING THAT IS PERFORMED
; AT THE BEGINNING OF EACH PASS.

i
,.A.‘....“.“aaaanaanaaaaaaataaA‘ao“‘Aot-ataaaotaaaaaaataaaa.a.aaaaaaaa-a...
IF HERE FROM START COMMAND

THEN
ENDIF SET ISTRT BIT & CLEAR OTHER BITS IN FLAG
IF HERE FROM RESTART COMMAND

THEN
SET IREST BIT IN IFLAGS
ENDIF
IF HERE FROM START OR RESTART COMMAND

'

: THEN

i RESET ALL UNITS

i ESTABLISH FREE MEMORY

: CLEAR TNAUM

H INITIALIZE CLOCK

: BUILD CONTROLLER & DRIVES TABLES IN MEMORY
: EXIT INIT SECTION

H ENDIF

H IF HERE FROM CONTINUE COMMAND

i THEN

:
5

SET ICONT B8IT IN IFLACS
EXIT INIT SECTION
ENOIF

IF l}E"Rﬁ FROM POWER FAIL RESTART
EXIT INIT SECTION
ENDIF

IF 1}5’25 FROM NEW PASS OR SUB-PASS
LOOK FOR ANY ADDED OR DROPPED UNITS
ENDIF EXIT INIT SECTION

$3100048840888055858088884848084840484000488840080008800808088480883808000080408040000030
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VO NOWNSD e

10/036

107636
107642

107644
107646
107654
107656
107656
107662

107664
107666
107674
107676
107676
107702

107704
107706
107714
107722
107724
107724
107730

107732
107734

012700
104447

103004
012737
000531

012700
104447

103004
052737
000521

012700
104447

103007
042737
052737
000476

012700
104447

103001
000471

000040

000010

000037

000036

000020
000002

000034

064440

064440

064440
064440

LSINIT::

1s:

2%:

3s:

MOV
TRAP

acc
MOV
BR

MOV
TRAP

8ccC
8IS
BR

MOV
TRAP

8cC
81C
8IS
BR

MOV
TRAP

8CC
BR

M3

#EF ,STA, RO
CIREFG

1
#ISTRT ,IFLAGS
INITL

9EF ,RES,RO
CIREFG

24
@IREST, IFLAGS
INIT)

#EF .CON,RO
CSREFG

3¢
#ISIRTH, IFLAGS
:§$0NT.IFLAGS

#EF .PWR,RO
CSREFG

44
13¢

sHERE FROM START COMMAND?

sBRANCH TO 1s IF NOT, ELSE
$SET START BIT IN FLAC.
+HERE FROM RESTART COMMAND?

sBRANCH TO 2% IF NOT, ELSE
$SET RESTART BIT IN FLAG.
sHERE FROM CONTINUE COMMAND?

+BRANCH TO 3% IF NOT, ELSE

sCLEAR 1ST TIME THRU TEST 4 FLAG AND
$SET CONTINUE BIT IN FLAG.

sHERE FROM POWER FAIL?

sBRANCH TO 4% IF NOT, ELSE

SFQ 0245
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107736
107742
107750
107752
107756
107762
107764
107766
107774
107776
110000
110004
110006
110010
110014
110016

110020
110022
110022
110024

110026
110030
110034
110036
110040
110044
110046

110050
110052
110054
110056

110060

110062
110066
110072
110074
110102
110119
110112
110116
110120
110124
110130
110134

ION

013705
052765
010502
062702
012703
012200
001403
052760
005303
001371
062705
005715
001012
062705
005715
001351

005003

010300
104442

103030
013705
021015
001411
062705
005715
001372

104454
000006

000000
074400
104444

016001
004737
001366
042765
042764
005203
020337
002741
012701
012700
004737
000137
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064424
100000

000020
000010
100000
000046

000046

064424

000046

000010
102274

100000
100000

002012

064632
001604
104530
111170

000002

000002

000002
000002

N3

sMAKE ALL CONTROLLER/DRIVE TABLES NOT AVAILABLE FOR TESTING

4%
S$:

MOV
BIS
MOV
ADD
MOV
6s3: MOV

BEQ

8IS
7%: OEC
BNE
ADD
TST
BNE
ADD
TST
BNE

CTABS,R5
OCT ., AVL ,C.UNIT(RS)

8. ,R3
gea).,no
:gT.AVL.D.UNIT(RO)

64
oC.SIZE,RS
(RS)

94
#C.SIZE,RS
(RS)

5%

+tGET ADORESS OF 1ST CONTROLLER TABLE
1SET CONTROLLER TABLE NOT AVAILABLE
1GET POINTER TO ORIVE TABLES

;GET NUMBER OF DRIVES PER CONTROLLER TABLE
:SEE IF THIS DRIVES HAS A TABLE,

$BRANCH IF NOT, ELSE

$+SET DRIVE TABLE NOT AVAILABLE.

sLOOK AT NEXT DRIVE IN CONTROLLER TABLE,
$BRANCH IF NO DRIVES, ELSE

sLOOK AT NEXT CONTROLLER TABLE.

$SEE IF THERE IS ANOTHER CONTROLLER TABLE,
sBRANCH IF SO, ELSE

sMOVE TO NEXT CONTROLLER TABLE

;IS THERE A NEXT ONE?

+IF SO, CLEAR THE BITS THERE

;NOW GET EACH P-TABLE AND MAKE THE APPROPRIATE CONTROLLER/DRIVE

: TABLES AVAILABLE FOR TESTING.

CLR
8s:

9%:

10s:

11%:

12%:

138

R3

R3,R0
C$GPHRD

12%

CTABS ,R5
(RO).(R5)
11
#C.SIZE RS
(RS)

9

CSERSF
6

0
ERROO6
C$DCLN

H.DRV(RO),R1
GTORVT

103
#CT.AVL,C.UNIT(RS)
QDT .AVL,D.UNIT(R4)

R3
R3,LS$UNIT
$

8

9STIME,R1
#15.460. ,R0O
SETTO
INITXX

$START WITH LOGICAL UNIT O
sGET POINTER TO IT’S P-TABLE

sBRANCH TO 12$ IF NOT AVAILABLE

sGET ADDRESS OF 1ST CONTROLLER TABLE

;SEE IF UDA ADDRESSES ARE THE SAME,
$BRANCH IF SO, ELSE

;LOOK AT NEXT CONTROLLER TABLE.

;SEE IF THERE IS ANOTHER CONTROLLER TABLE,
sBRANCH IF SO, ELSE

sREPORT TABLE CONSISTANCY ERROR.

;D0 CLEAN-UP TRAP

;GET DRIVE NUMBER FROM P-TABLE

sFIND THE DRIVE TABLE ADORESS

tBRANCH IF NOT FOUND, ELSE

:CLEAR AVAILABLE BIT IN CONTROLLER AND
:THE DRIVE TABLES.

+ INCREMENT TO NEXT UNIT IN P TABLE
;SEE IF ALL P-TABLES CHECKED,

:BRANCH IF NOT, ELSE

;AT 15 MINUTES FROM NOW

:SET TIME FOR NEXT REPORT

;EXIT THE INITIALIZE SECTION.

SFQ 0246
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+INITIALIZE KW1ll CLOCK, FREE MEMORY AND IP ADDRESS TABLE
tOURING START OR RESTART COMMAND ONLY

1
2
3
4
5 110140 005037 064626 INIT1: CLR KW, EL 1CLEAR ELAPSED TIME
6 110144 0035037 064630 CLR KW, EL+2
7 110150 012700 000114 MOV ®'L,RO
110154 104462 TRAP CsCLCK
8 110156 103413 8cs 14
9 110160 012700 000120 MOV #'P,RO
110164 104462 TRAP CsCLCK
10 110166 103407 acs 14
11 110170 003037 064616 CLR KW.CSR 1IF NEITHER, CLEAR CSR STORAGE WORD
12 110174 004137 075664 JSR R1,LPNTF 1CALL  LPNTF PRINT ROUTINE
110200 066466 JWORD  NOCLOCK 1sADDRESS OF ASCIZ STRING
110202 000000 .WMORD  ARG.CT IARGUMENT COUNT o 2
13 110204 000434 B8R 24
14
15 110206 012037 064616 19: MOV (RO)» ,KW.CSR sSTORE DATA RETURNED
16 110212 012037 064620 MOV (RO). ,Ku.BRL
17 110216 012037 064622 MOV (RO)+ XKW, VEC
18 110222 012037 064624 MOV (RO)s Ku. M2
19 sSETUP W1l VECTOR ADDRESS
20 110226 012746 000340 MOV #PRIO7, -(SP)
110232 012746 106230 MOV MW1Lll, -(SP)
110236 013746 064622 MOV KW.VEC, -(SP)
110242 012746 000003 MOV 3, -(SP)
110246 104437 TRAP CeSveC
110250 062706 000010 ADD 10,5
21 110254 012777 000105 154334 MOV oKW, 0UT, BXu.CSR 1sSTART THE CLOCK
22 110262 012701 064632 MOV OSTIME .R1 1AT 15 MINUTES FROM NOW
26 110266 012700 001604 MOV 215,060, ,RO $1SET TIME FOR NEXT REPORT
27 110272 004737 104530 CALL SETTO
29 110276 004737 106260 2%: CALL RESET sRESET ALL UDA'S
30 110302 104431 TRAP CoMEM
110304 010037 064412 MOV RO, FFREE
31 110310 017737 154076 064414 MOV SFFREE ,FSIZE sRESET SIZE OF FREE MEMORY
32 110316 005037 064444 CLR ThuM JINITIALIZE TEST NUMBER TO NO TEST RUNNING

33 110322 005037 064442 CLR FNUM sINITIALIZE FILE NUMBER TO NO FILE IN MEMORY
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110326
110334
110340
110344
110350
110354
110356
1103€0

110364
110372
110376
110402
110406
110412
110414
110416

013737
005077
013700
012701
062701
005300
001374
004737

013737
005077
005037
012701
012702
005021
005302
001375
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064412 064422

154062
002012
000001
000103

075422

064412
154026
064426
064534
000010

064424

+ALLOCATE DRIVE TABLES TO MEMORY

INITZ2: MOV

18: ADD

FFREE ,DTABS
8DTABS
LSUNIT,RO

#1,R1
#<D,SI1Z€>/2,R1
RO

14
ALOCM

1STORE START OF DRIVE TABLES AND

sMARK ZERO END.

1GET NUMBER OF LOGICAL UNITS TO RUN,
1GET INITIAL SIZE OF DRIVE TABLE ANO
stACCUMULATE DRIVE TARLE SIZE.

1SEE IF ANY MORE LOGICAL UNITS,
1BRANCH IF NOT, ELSE

sALLOCATE ALL DRIVE TABLES TO MEMORY.
1+ R1 POINTS TO 1ST WORD IN DRIVE TABLE

1 INITIALIZE CONTROLLER TABLE STORAGE WITH A WORD OF ZEROS
INIT3: MOV FFREE,CTABS

CLR
CLR
MOV
MoV
14: CLR
DEC
BNE

8CTABS
CTRLRS
#IPADRS ,R1
8. ,R2
(R1).

R2

1

sSTORE START OF CONTROLLER TABLES AND
sMARK ZEROS END.

sCLEAR CONTROLLER COUNT

s R1 -> IP ADDRESS

R2 IS A COUNTER

CLEAR ENTRY

]
s
s DONE?

s IF NOT, BRANCH

SFQ 0248
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110420
110422
110424
110424
110426

110430
110432
110436
110440
110442
110444

110446
110452
110454
110456
110462
110466
110470
110476
110500

110504
110510
110514
110520
110522

110526
110532

005005
005002

010200
104442

193156
013703
005713
001435
021013
001017

016004
000304
006104
056004
020463
001004
026063
001461
000137

016304
042704
026004
001002
000137

062703
000741

D4
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064424

000004
000002
000004
000006
111212
000004
177000
000002
111262

000046

1BUILD CONTROLLER TABLES

INIT4: CLR
CLR
18:

MOV
TRAP

8CC
MOV
as: TS7
BEG
cHp
BNE

MOV
SWAB
ROL
815
ce
BNE
ce
8EQ
3s: JP

48 MOV
8I1C
cp
BNE
JP

Ss: ADD
B8R

RS
R2

R2,RO
C$GPHRD
164
CTABS,R3
(R3)

63
(RO),(R3)
48

H.BRL(RO),R4
R4

R4
HW.VEC(RO),R4
R4 ,C.VEC(RS)

3¢

TiEST(RO) .C.B3T(R3)
CTABER

C.VEC(R3), R4
@rC<CT,VEC>,R4
H.VEC(RO) R4

58
SAMVEC

#C.SIZE,.R3
24

$tCLEAR CUSTOMER DATA FLAG
$1START WITH LOGICAL UNIT O
1GET POINTER TO IT'S P-TABLE

sBRANCH TO 164 IF NOT AVAILABLE

sGET ADDRESS 0OF 1ST CONTROLLER TABLE
sCHECK IF ANY MORE TABLES

sBUILD NcW TABLE IF FOUND ZERO WORD
1CHECK IF SAME UNIBUS ACORESS,
1BRANCH IF NOT, ELSE

sCHECK THAT OTHER PARAMETERS MATCH,
sGET BR LEVEL FROM P -TABLE

1SWAP TO MIGH BYTE

sCOMPARE VECTOR AND BR LEVELS,

+BRANCH IF OIFFERENT, ELSE

1COMPARE BURST RATES,

sBRANCH JF SAME, ELSE

sFOUND SAME UDA WITH DIFFERENT

1BR LEVEL, VECTOR ADDRS OR BURST RATE.
l% VECTOR FROM CONTROLLER TABLE

’

1COMPARE VECTOR ADORESSES.

sBRAMCH IF DIFFERENT, ELSE

1FOUMD TWO UDA'S WITH SAME VECTOR ADORESS.

tPOINT TO BEGINNING OF NEXT COMTROLLER
1 TABLE IN MEMORY.

SFQ 0229
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-2 RNT. YU B ¥77% 90

012704
020427
101004
005724
001401
000772

011044

012701
004737

011021
010221
016004
020304
006104
056004
010421
016021
012721
012721

012704
005021
005304
002375
005237

064534
064554

000023
075422

1BUILD NEW CONTROLLER TABLE

68: MOV

7s: (o) o
BMI
TST
BEQ
B8R

84: MOV

9s: MOV
CALL

10%: CLR

#IPADRS ,R4
R4, #IPADRS+16.

(RO), -(P4)
#<C.S12€>/2,R1
ALOCHM

(RO),(R1).
R2,(R1).
.BRL(RO),R4
R4

R4

M. VEC(RO) R4
R4,(R1)»
H.BST(RO),(R1).
#037,(R1)»
SUDASRY,(R1).

#<C.SIZE-C.FLG>/2.R4
-

104
CTRLRS

SFQ 0250

1GET BEGINNING OF IP ADDRESS TABLE
1SEE IF ENO OF IP ADDRESS TABLE,
1BRANCH IF SO, ELSE

1DID WE FIND AN OPEN ENTRY ?
sBRANCH IF SO, ELSE

sLOOK AGAIN.

s TAKE UNIBUS ADDRESS FROM P-TABLE

sAND STORE IT IN "HE IP ADORESS TABLE.
sGET & OF ENTRIES IN CONTROLLER TABLE
sAND ALLOCATE A TABLE TO MEMORY.

3 RO POINTS TO 1ST WORD P-TABLE

s R1 POINTS TO 1ST WORD IN CONTROLLER TABLE
1STORE UDA IP ADORESS AND

sLOGICAL UNIT NUMBER IN THE CONTROLLER TABLE.
sGET THE BR LEVEL,

1SWAP TO HIGH BYTE,

sSHIFT ONE MORE TO LEFT,

$1ADD VECTOR ADDRESS AND

sSTORE 1T IN THE CONTROLLER TABLE.
1STORE THE BURST RATE,

1THE ‘JSR RO’ INSTRUCION AND

1 THE ADORESS OF THE INTERRUPT SERVICE
tROUTINE IN THE CONTROLLER TABLE.
tGET @ OF ENTRIES TO END OF TABLE,
sCLEAR REST OF TABLE AND

sADD ZERO WORD AT END.

iLOOP TIL ALL CLEARED

IKEEP TRACK OF CONTROLLER COUNT
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110642
110646
110652
110656
110660
110662
110666
110670

110674
110676
110700

110704

110706
110712
110714
110720
110722
110724
110730
110734
110740
110742
110744
110746

110754
110762
110766
110770
110774
110776
111002

013701
062703
012704
005713
0C1411
026033
001002
000137

005304
001367
000137

010113

016021
010221
016011
051105
005111
042711
052721
012704
005021
005304
003375
012761

062737
005077
005202
020237
002613
012701
004737

Fa
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064422
000020
000010

000010
111226

111244

000010
000012
157777

011012
000100

177777

000206
153434

002012

000001
075422

177754
064422

1BUILD DRIVE TABLES

11%: MOV OTABS,R1

ADD 4C.ORO,R3

MOV 8. ,R4
12¢: T1ST (R3)

BEQ 144

cHpP H_.DRV(RO),8(R3)+

BNE 134

N MLDRER
13%: DEC R4

BNE 124

JP TOOMER
144 MOV R1,(R3)

MOV H.ORV(RO),(R1)»

MOV R2,(R1).

MOV H.PRM(RO),(R1)

BIS (R1),RS

com (R1)

BIC otCe.CYL>,(R])

BIS ®0DEF ,(R1)+

MOV #<D.SIZE/2>-3.R4
15¢: CLR (R1)»

sGET ADDRESS OF CURRENT DRIVE TABLE

s INDEX TO 1ST ORIVE IN CONTROLLER TABLE
1GET MAXIMUM & OF DRIVES PER CONTROLLER
1ANY ENTRY TO DRIVE TABLE,

1BRANCH IF NOT, ELSE

1 COMPARE DRIVE NUMBER IN DRIVE TABLE,
sBRANCH IF DIFFERNENT, ELSE

sFOUND TWO P-TABLES WITH SAME DRIVE.

sCOUNT DRIVES
sJF EIGHT DRIVE TABLES EXIST,
s THEN REPORT ERROR

sSTORE ADDRESS OF DRIVE TABLE IN
sCONTROLLER TABLE.

sSTORE DRIVE NUMBER AND

sLOGICAL UNIT NUMBER IN DRIVE TABLE.
sGET TEST AREA BIT

sSAVE “OR” OF BIT FROM ALL DRIVES
1COMPLIMENT IT

sLOAD DEFAULT PARAMETER BITS
1CLEAR REST OF TABLE

DEC R4
BGT 154
MOV 9-1,<D . ECYL+2-D.SIZE>(R1) ;MARK CYLINDERS AT TEST ALL
ADD €0.SIZE.DTABS sNEXT DRIVE TABLE ADDRESS AND
CLR SDTABS sMARK ZERO END.
16%: INC R2 s INCREMENT LOGICAL UNIT NUMBER
cP R2,LSUNIT sCHECK IF GOT ALL TABLES
BLY 18 +IF NOT, GO BACK FOR NEXT, ELSE
MOV e1,R1 sGET 1 WORD TO TERMINATE ALL CONTROULLER

CALL ALOCM

i1 TABLES AND ALLOCATE IT TO MEMORY.

SFQ 0251
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111006
111012
111014
111020
111022
111024
111030
111032
111036
111042
111044
111046
111054
111056
111060
111062
111066
111072
111076
111100
111102
111106
111110
111112
111116
111120

111122
111124
111126
111130
111132
111134
111136
111140
111142
111142
111150

111152

111154
111162

032705
001460
004137
065454
000000
013705
010504
062704
012701
012403
001422
032763
001014
011346
011546
016346
012746
012746
010600
104417
062706
005301
001354
062705
005715
001343

104450
103013
104443
000404
064476
000120
064763
000001

032737
001001

104444

013737
013737

020000
075664
064424
000020
000010

020000

000002
065560

000012

000046

000001 064476

064412 064416 5Ss:

064414 064420

s1CHECK FOR CUSTOMER WARNING MESSAGE
INITS:

1$:

2%:

3s:
4%:

00004 :

BIT M. CYiL RS
BEG St

JSR R1,LPNTF
.WORD  INITWA

.MORD ARG.CT

MOV CTABS,RS

MOV RS,.R4

ROD 4C.ORO,R4

MOV 8. ,R1

MOV (R4). ,R3

BEG 44

81T #0.0CY,D.PRM(R3)
BNE 3¢

MOV (R3),-(SP)
MOV (R3),-(SP)
MOV O.UNIT(R3),-(SP)
MOV ®INITWB, -(SP)
mv “.-(SP)

MOV SP,RO

TRAP CSPNTF

ADD 212,5P

0EC R1

BNE 2

ADD oC.SIZE,.RS
1S7 (

BNE 1

1GET CONFIRMATION TO PROCEED
TRAP CSMANI

8CC St

TRAP CSGMAN

B8R 100004

.WORD TEMP

.MORD  T$CODE

LMORD  INITWC

LHORD 1

BIT #1,TEMP

BNE 59

TRAP CS$OCLN

sCHECK IF BIT EVER SET

18YPASS IF NOT

sCALL  LPNTF PRINT RQUTINE

s ADDRESS OF ASCIZ STRING

s ARGUMENT COUNT ¢ 2

1GET ADDRESS 1ST CONTROLLER TABLE

sGET ADDRESS OF POINTER TO ORIVE TABLE

1GET COUNT OF DRIVE TABLES
1GET ADDRESS OF DRIVE TABLE

sCHECK IF CUSTOMER DATA SELECTED

sCOUNT THE DRIVE TABLES
sLOOK AT ALL OF THEM
sMOVE TO NEXT CONTROLLER TABLE
$sSEE IF ANQTHER TABLE AND
s LOOK AT IT

1LOOK AT RESPONSE
:BRANCH IF YES WAS ANSHER
1D0 CLEAN-UP TRAP

1 SAVE CURRENT PARAMETERS TO FREE MEMORY SO EACH TEST CAN USE ALL OF IT

MOV
MGV

FFREE ,FMEM
FSIZE ,FMEMS

1SAVE START ADDRESS
$1SAVE SIZE

SFQ@ 0252
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INITIALIZE SECTION

B NN -

111170
111170
111174
111176
111202

111206
111210

012700
104441
005037
004737

104432
000066

000000

064656
105612

1EXIT INITIALIZE SECTION

INITXX:

MOV

TRAP
CLR
CALL

TRAP
.WORD

OPRIOO,RO
C$SPRI
oLL
CLOSEF

CSEXIT
L10044 -,

tERASE DOWNLINE LOAD DATA
sMAKE SURE DATA FILE IS CLOSED

SFQ 0253
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INITIALIZE ERRORS

VR YV TN

111212
111214
111216
111220
111222

111224

111226
111232
111234
111236
111240

111242

111244
111250
111252
111254
111256

111260

111262
111264
111266
111270
111272

111274

111276
111276

010305
104454
000001
000000
074252

104444

013705
104454
000002
000000
074270

104444

013705
104454
000003
000000
07430C¢

104444

010305
104454
000010
000000
074412

104444

104411

064476

064476

.SBTTL

CTABER:

MLDRER:

TOOMER :

SAMVEC:

L10044:

INITIALIZE ERRORS
t1DIFFERENT VECTORS, BR LEVELS OR BURST RATES FOR ONE CONTROLLER

MOV

TRAP
. WOKD
. WORD
. WORD

TRAP

R3,R3

CIERSF
1
Y
ERROO1
CSOCLN

$GET CONTROL LER ADDRESS

100 CLEAN-UP TRAP

:TWO P-TABLES FOR SAME DRIVE

MOV
TRAP
.WORD
.WORD
. WORD

TRAP

TEMP,RS
CSERSF
2

0
ERROO2

CSOCLN

1GET CONTROLLER ADDRESS

100 CLEAN-UP TRAP

{MORE THAN EIGHT DRIVES SELECTED ON ONE CONTROLLER

MOV
TRAP
.WORD

WORD
. WORD
JQAP

TEMP RS

CSERSF
3

0
ERROO3
CSOCLN

1TWO UDA'S USE

MOV
TRAP
.WORD

. WORD
.WORD
TRAP
.EVEN

TRAP

R3,RS
SOERSF

0
ERROOS
CSOCLN

CSINIY

1GET CONTROLLER ADDRESS

100 CLEAN-UP TRAP

THE SAME VECTOR

$1GET CONTROLLER ADDRESS

100 CLEAN-UP TRAP

.t —————— ——— At . | . | s

SEQ 0254
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AUTODROP SECTI
1 .SBTTL AUTODROP SECTION
2
3 ger
4 1+ THIS CODE IS EXECUTED IMMEDIATELY AFTER THE INITIALIZE CODE IF
5 t+ THE “ADR” FLAG WAS SET. THE UNIT(S) UNDER TEST ARE CHECKED TO
6 ;3 SEE IF THEY WILL RESPOND. THOSE THAT OON'T ARE IMMEDIATELY
? 1+ DROPPED FROM TESTING.
8 ;- -
10 111300 L$AUTO: :
11
18 111300 L10045:
TRAP C$AUTO

111300 104461



GERSES

OB®BNOUVDWN -

111302

111302
111306
111314
111316
111322

111322
111324

111326
111326

004737
022737
001402
004737

104432
000002

104412

105612
000004 064444

106260

.SBTTL CLEANUP CODING SECTION

jee

<4
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NG SECTION

+ THE CLEANUP CODING SECTION CONTAINS THE CODING THAT IS PERFORMED
i AFTER THE HARDWARE TESTS HAVE BEEN PERFORMED.

LSCLEAN::

1%:

L10046:

CALL
CMP
BEQ
CALL

TRAP
.WORD
.EVEN

TRAP

CLOSEF
&4, TNUM
14
RESET

CSEXIT

L10046-.

C$CLEAN

$sCLOSE DATA FILE

1ARE WE DOING TEST 4 ?

1BRANCH IF SO, DON'T RESET BUS
$RESET ALL UDA’S

SEQ 0256
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5 .SBTTL OROP UNIT SECTION

3 XX

4 ;: THE OROP-UNIT SECTION CONTAINS THE CODING THAT CAUSES A DEVICE
S ¢+ TO NO LONGER BE TESTED.

6 i--

7

g 111230 L$DU::

18

19 111330 000167 .WORD Jse
20 111332 000000 .WORD L10047-2-,

32 .EVEN

33

34 111334 L10047:

111334 104453 TRAP csou
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é .SBTTL ADD UNIT SECTION
3 XX

4 : THE ADD-UNIT SECTION CONTAINS ANY CODE THE PROGRAMMER WISHES
5 i TO BE EXECUTED IN CONJUNCTION WITH THE ADDING OF A UNIT BACK
g i TO THE TEST CYCLE.

8 .

9 111336 L$AU::

10

19

20 111336 000167 .WORD JJMP

2 111340 000000 .WORD L10050-2-.
1

33 .EVEN

34

35 111342 L10050:

111342 104452 TRAP CsAvU
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HARDWARE

2
14
S1
54
59
60
61
62
63
64
65
67
68
69
70

71
72

N4
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111344
111344
111350
111354
111362
111366
111374
111400
111402
111410
111414
111416
111420

111422

012701
004737
013737
013705
116537
005765
100010
062737
005777
001362
104432
000776

004737

000001
076336
064424
064430
000002
000002

000046
153014

106260

064430
002074

064430

.SBTTL HARDWARE TESTS

.SBTTL TEST 1:

Ti::

TINEXT:

T1SKIP:

TANCM:

MOV
CALL
MOV
MOV
MOve
TST
8PL
ADD
TST
BNE
TRAP
. WORD

CALL

UNIBUS ADDRESSING TEST

41,R1

TINIT
CTABS,TSTTAB
TSTTAB,.RS
C.UNIT(RS),LSLUN
C.UNIT(R5)

T1NOW
oC.SIZE,TSTTAB
8TSTTAB

TINEXT

CSEXIT
L10051-.

RESET

$tINITIALIZE TEST PARAMETERS

1GET ADDRESS OF 1ST CONTROLLER TABLE
3+ GET CONTROLLER TABLE ADDRESS
3+ CHECK IF UNIT AVAILABLE FOR TESTING

s+ TEST IF AVAILABLE

s MOVE TO NEXT CONTROLLER
s CHECK IF ANOTHER CONTROLLER TABLE

sRESET ALL UDA’'S

SFQ@ 0259




111472
111476
111500
111504
111566
111510
111512
111518
111516
111520
111522
111522
111522

104402
005037

012746
012746
012746
012746
104437
062706
011504
005714
005764

012700
104436
005737
001406
104455
000046
000000
075044
104406
000730

104403

064636

000340
104510
000004

000003
000010

0000V

064636

Ti.1:

716000 :
L10052:

TRAP
CLR

MOV
MOV
MOV

TRAP
ADD

187
TS7

MOV
TRAP
11
BEQ
TRAP

TRAP
BR

TRAP

ar
)
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: UINIBUS ADDRESSING TEST

ci85uB
NXMAD

#PRIO7, (SP)
ONXMI, (SP)
®ERRVEC, (SP)
3, (SP)
CSSVEC
(RS5),Ra

(R4)

2(R4)

®ERRVEC ,RO
CoCVEC
NXMAD
T11GC00
CHERDF

38

0

ERRO3S
CiCLPY
riskip

CsESUB

1CLEAR MEMORY ERROR FLAG
1SETUP TIMEOUT ERROR VECTOR

1GET ADDRESS OF UDAIP REGISTER
1READ UDAIP

1READ UDASA

tRETURN TIMEOUT ERROR VECTOR

1CHECKX FLAG

3END TEST NOW
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MAKE SURE UDA PASSES INTERNAL DIAGNOSTIC
MAKE SURE UDA CAN SENSE STEP 1 AND 2

111524 T1.2:

111524 104402 TRAP csBSUB

111526 005014 CLR (R4)

11153C 012737 004000 105546 MOV #SA.S1,UDARSD
111536 004737 105410 CALL UDARSP

111542 103410 8Cs 13

111544 012764 100000 000002 MOV @SA.STP,2(R4)
111552 012737 010000 105546 MOV O0SA.S52,UNARSD
111560 004737 105410 CALL UDARSP

111564 1%:

111564 L10053:

111564 104403 TRAP CsESuB

INIT UDA
STEP 1 ASSERTED?
WALIT FOR RESPONSE

1
STEP 2 ASSERTED?

SEQ 0261
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O~ VS e

28
29

31
33

D5
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111566
111566
111570
111572
111574
111602
111606
111610
111616
111624
111630
111632
111640
111642
111646
111652
111660
111664
111670
111672
111676
111700
111700
111702
111704
11:706
111710
111712
111714
111716
111720
111720
111720

104402
011504

012737
004737
103444
016437
012764
004737
001433
022764
001017
012702
012703
016437
010264
004737
001413

020264
001405
104455
000000
074634
000403
005303
001355

104403

004000
105410

000002
140000
106554

105546

106650
000002

000002

106650

T1.3:

1¢:
es:

3s:

44 :

S¢:
110054

SFQ 0262

TEST THE OIAGNOSTIC LOOP MODE OF ALL UDA’'S ON THE SYSTEM

ci8suB
(R5),R4
(R4)
#SA.S1,UDARSD
gDARSP
'
2(R4) , WCHNGD
#<SA.STP+SA WRP> ,2(R4)
WCHNG

S¢
;;SA.STPOSA.HRP>.2(R4)

o1 ,R2
#16.,R3
2(R4) ,WCHNGD
R2,2(R4)
WCHNG

S¢
R2,2(R4)
4
CSERDF
26

0
ERRO26
S4

R2

R3

2t

CsESLB

R4 POINTS TO UDAIP REGISTER
INITIALIZE THE UDA

LOOK FOR STEP 1

WAIT FOR RESPONSE

IF ERROR, BRANCH

MOVE OLO PORT CONTENTS TO STORAGE
INITIALIZE FOR PGRT WRAP

WALIT FOR THE PORT TO CHANGE

IF ERROR, BRANCH

COMPARE WITH DATA WRITTEN

SET UP FOR SHIFTING ‘1’

SET UP LOOP COUNT

SAVE OLD PORT CONTENTS

WRITE PATTERN TO UDASA FOR LOOP
WAIT FOR UDASA TO CHANGE

IF ERROR, BRANCH

COMPARE RO WITH WHAT WAS ECHCED
IF MATCH, BRANCH

BRANCH

MOVE THE SHIFTING ONE LEFT By 1
DECREMENT COUNTY

IF LOOP INCOMPLETE, BRANCH
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TEST

UDA £ DISK DRv DIA
1: {NIBUS ADDRESSING

111722
111722
11724
111726
111732
111734
111740
111744
111750
111752
11..754
113756
111762
111764
111766
111772
111774

111776
112002
112006
112010
112014
112016
112022
112026
112030
112032
112034
112040
112044
112046
112054
112060
112064
112070
112072
112076
112102
112106

112110

112112
112116
112120
112126
112130
112132
112140
112142
112144

104402
011504
016503
010302
042703
042702
012701
006202
005301
001375
010237
010346
011546
004137
065342
000004

012746
012746
010346
012746
104437
062706
012700
104441

177000
170777
000011

106652

075704

106252

000010

100200
064454

004000
105410

000012
000040

104530
064454

064616
064630

064626

064454

105546

000042

000040

T1.4:;

18

28:

33

ES
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SFQ 0263

TEST THE INTERRUPTS VEC.OR AND BR LEVEL

ci8sSu8
(RS),R4
C.VEC(RS),R3
R3,R2
#+CCT.VEC,R3
#+CCY.BRL,R2

#PRIOO, -(SP)
Rs. ‘(9)

.3. '(9)
CeSVEC

210,5P
OPRIO0,RO
CASPRI

A3

R3
0<SA.STP+SA_ INT> ,R3
INTRLY

(R4)

O5A.51 ,UDARSD
UDARSP

R3,2(R4)

gl:.CSR
KW, EL+2,C.TOH(RS)

29
KW.EL,C.TO(RS)

7¢
INTRCV

R4 POINTS TO UDAIP REGISTER
GET VECTOR AND BRANCH LEVEL
COPY TO R2 FOR BR LEVEL

CLEAR UNUSED VECTOR BITS

CLEAR UNUSED BRANCH LEVEL BITS
SET UP TO SHIFT BR LEVEL

SHIFT BY ONE BIT

COUNT SHIFTS

IF INCOMPLETE, BRANCH

SAVE THE BRANC‘ LEVEL

1PUSH R3 ON STACK

:PUSH (R5) ON STACK

sCALL  LPNTX PRINT ROUTINE
sADDRESS OF ASCIZ STRING
sARGUMENT COUNT » 2

1 SETUP INTERRUPT VECTOR ADORESS

DIVIDE VECTOR BY 4 FOR UDA INITIALIZATION
DIVIDE VECTOR BY 4 FOR UDA INITIALIZATION
SET OTHER BITS FOR UDA INITIALIZATION
FLAG AS NO INTERRUPTS RECEIVED

INIT UDA

LOOK FOR STEP 1 COMPLETION

WAIT FOR COMPLETION

MOVE STEP 1 DATA TO UDA

3SET UP TIMEOUT OF 10 SECONDS

1POINT TO CONTROLLER TABLE
s+ SEE IF INTERRUPTED

: IF SO, EVERYTHING'S OK, SO BRANCH
3223333332 >BREAK BACK TO MONITORc<ccccceccc<

@00 0 W B e

1SEE IF CLOCK ON SYSTEM
1SEE IF TIME ELAPSED

: BRANCH
1 FLAG AS NO INTERRUPTS RECEIVED



UDA &

112150
112154
112156
112162
112166
112170
112172
112176
112176
112200
112204
112206
112210
112212
112214
112216
112220
112224
112226
112230
112232
112232
112234
112236
112240
112242

112244
112244
112250
112252
112254
112260
112262
112264
112266
112270
112272
112274
112274
112300
112302
112304
112310
112314
112316
112320
112320

DISK DRV DIAG HACRO V05.00 Wednesday 04 -Jan-84 16:12 Page 207-1
1: \NIBUS ADDRESSING TEST

012700
104441
005064
012702
005302
001376
012701

010146
012702
006301
005302
001375
010100
104441
012601
005737
001007
005301
100362

104455
000034

000000
074672
000420

012700
104441
005201
023701
001405
104455
000035
000000
074704
000404

004137
065437
000000

016503
042703
010300
104436

104403

000340

000002
000144

000007

000005

064454

106652

075704

000004
177000

as:

Ss:

64:

78:

8%:

9:

10%:

L10055:;

MOV
TRAP
CLR
MOV
OEC
BNE
MOV

F5S

9PRIO7,RO
CS$SPRI
2(R4)
9100, ,R2
R2

43
#7..,R1

R1,-(SP)
Rl

R2

63

R1,RO
C4SPRI
(SP)+ ,R1
INTRCV
-3

R1

S

CSERDF
28

0
ERRO28
10

OPRIO0,.RO
C:SPRI

R
BRLEV,.R1
94
CSERDF
29

n
ERROZ29
104

R1,LPNTX
INTSTL
ARG.CT
C.VEC(R3).R3
#+CCT.VEC,R3
R3,RO

C4+CveEC

CseESuB

WRITE SECOND STEP TO UDA

SET UP DELAY SO WE KNOW WE'RE INTERRUPTED
DECREMENT COUNT

IF INCOMPLETE, BRANCH

R1 IS PROCESS PRIORITY LEVEL

$3PUSH R1 ON STACK

3 SET UP FOR SHIFTING PRIORITY
s SHIFT PRIORITY
1
1

DECREMENT SHIFT COUNT
IF INCOMPLETE, BRANCH

1POP STACK INTO Ri

SEE IF INTERRUPT RECEIVED

IF SO, BRANCH

DECREMENT PRIORITY LEVEL

IF ALL LEVELS UNTESTED, BRANCH

s BRANCH

SO PRIORITY « BR LEVEL
SEE IF BR LEVEL MATCHES PRIORITY
s IF SO, BRANCH

1 BRANCH

sCALL  LPNTX PRINT ROUTINE
sADDRESS OF ASCIZ STRING
tARGUMENT COUNT « 2

; GET VECTOR ADORESS

s+ CLEAR UNUSED BITS

SFQ@ 0264
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NdW e

UDA &
UNIBUS

112322
112322
112324
112326
112332
112332

CABORPSEIRE"Fe T

104402
005004
004737

104403

G5
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104612

T1.5:
TRAP csBSUB
CLR RA
CALL UDAINT
L10056:
TRAP CS$ESUB

s INITIALIZE UDA WITH SMALLEST
3+ RING BUFFEK AND INTERRUPTS DISABLED

SFQ 0265
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\RiabsABoa?

112334
112334
112336
112342

112346
112346

104402
012704
004737

104403

126400
104612

T1.6:

L10057:

TRAP
MOV
CALL

TRAP

HS
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SSING TEST y ge SEQ 0266

csBsuB

9¢SA STP+t54SA MS1>+¢54SA,CM1>>,R4 ;INITIALIZE UDA WITH RING BUFFER

UDAINT sLARGE ENOUGH TO COVER NORMAL
1HOST COMM AREA PACKET AND BUFFER
sSPACE (A S IN MESSAGE LENGTH AND
3A S IN COMMAND LENGTH)

CsESUB



YERL?

@®NOVD W NV

27
28
29

30

tR1ads’

112350
112350
112352
112356
112362
112366
112372
112374
112400
112400
112404
112410
112410
112412

112416
112416

I5
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104402
013746
013746
012701
004737
001402
004737

012637
012637

104403
000137

104401

064412
064414
000001
076532

076626
064414
064412

111402

T1.7:

1s:

L10060:

L10051:

cs8SuUB
FFREE, (SP)
FSIZE, -(SP)
41,.R1
RUNDM

14

RESPDM
(SP).,FSIZE
(SP)+ ,FFREE

CeESUB
T1SKIP

CSETST

1 sPUSH FFREE ON STALK
$31PUSH FSIZE ON STACK
3 RUN DM PROGRAM IN

3 ONE CONTROLLER ONLY

11POP STACK INTO FSIZE
;1 sPOP STACK INTO FFREE

SEQ 0267



UA & D
OISK RE

112420
112420
112424
112430

112436
112442
112446
112452
112456
112462
112464
112470
112470
112474
112500
112506
112512

112514
112514

012701
004737
013737

004737
013746
013746
©12701
004737
001402
004737

012637
012637
062737
005777
001351

104401

$30eRT 0¥ACROS T L

000002
07633¢
064424

106260
064412
064414
000001
076532

076626

064414
064412
000046
151716

064430

064430

.SBTTL

T2::

1%:

24:

L10061:

JS
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TEST 2: DISK RESIDENT DIAGNOSTIC TEST

MOV
CALL
MOV

CALL
MOV

92,R1

TINIT

CTABS,TSTTAB

RESET

FFREE, -(SP)
P)

FSIZE,-(S
#1,R1
RUNDM

24
RESPDM

(SP)+ ,FSIZE
(SP).,.FFREE
oC.SIZE,TSTTAB
2:577!3

CHETSTY

1 INITIALIZE TEST PARAMETERS
+GET ADDRESS TJ 1ST CONTROLLER TABLE

sRESET ALL UDA’S

1 sPUSH FFREE ON STACK
1 sPUSH FSIZE ON STACK
sRUN DM PROGRAM IN

s ONE CONTROLLER ONLY

$ 3POP STACK INTO FSIZE

s sPOP STACK INTO FFREE

sMOVE TO NEXT CONTROLLER

sCHECK IF ARY MORE CONTROLLER T/, .BLES
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TI TEST

: DISK F

112516

112516 012701
112522 004737
112526 013737
112534 013701
112540 004737
112544 001402
112546 004737
112552

112552
112552 104401

000003
076336
064424
064426
076532

076626

064430

LSBTTL
T3::

1¢:

L10062:

TEST 3: DISK FUNCTION TEST

MOV
CALL
MOV
MOV
CALL
BEQ
CALL

.EVEN

TRAP

o3,R1

TINIT
CTABS,TSTTAB
CTRLRS,R1
RUNDM

18
RESPDM

CSETST

t INITIALIZE TEST PARAMETERS

sGET ADDRESS OF 1ST TABLE ADDRESS
tRUN DM PROGRAM ON ALL CONTROLLERS

AT ONCE

SEQ 0269



CZUDCEO
TEST 4:

3
4

L_F’
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DISK EXERCISER

112554
112554
112562
112564
112572
112574
112600
112604
112606
112612
112614
112616
112622
112624
112630
112634
112640
112642
112646
112630
112652

112654
112662
112664
112670
112672
112674
112700
112702
112706

022737
001053
022737
001047
005037
013704
001423
004137
066543
000000
005037
012405
004737
062704
020437
103770
004137
066575
000000
000410

032737
001404
004137
066622
000000
005737
001404
004737
000137

000004
000002

064440
064650

075664

064650
103250
000104
064652

075664

001000
075664

064450

076626
1.3240

.SBTTL

T4::
064444

064440

LOGOUT :

064400 LOGCHK:

TACON:

TEST 4: DISK EXERCISER

cMP 4, TNUM

BNE TASTRT

CHpP OICONT IFLAGS
BNE T4S

CLR IFLAGS

MOV LBUFS,R4

8EQ LOGCHK

JSR R1,LPNTF
.WORD  LOGM1

.WORD ARG.CT

CLR LBUFS

MOV (R4)+,RS

CALL PNTERR

RADD #<HC.BSZ-2>,R4
cHpP R4 ,LBUFN

8LO LOGOUT

JSR R1,LPNTF
.WORD  LOGM2

.WORD  ARG.CT

B8R TACON

817 #SM.LOG,SFPTBL+S0.BIT
B8EQ TACON

JSR R1,LPNTF
.WORD  LOGM3

.WMORD ARG.CT

1ST URNING

BEQ TASTRY

CALL RESPDM

N, TAWALT

sCHECK IF TEST 4 WAS IN PROGRESS
1BRANCH IF NOT

sCHECK IF HERE B8Y CONTINUE COMMAND
sBRANCH IF NOT

$tCLEAR FLAGS FOR NEXT TIME HERE
1GET LOG BUFFER POINTER

s+ IF ZERQ, NONE EXISTS

$1CALL  LPNTF PRINT ROUTINE
sADDRESS OF ASCIZ STRING

tARGUMENT COUNT « 2

s1CLEAR START ADDRESS TO ERASE BUFFER
sGET CONTROLLER TABLE ADDRESS
1PRINT ERROR REPORT

sBUMP POINTER TO NEXT ENTRY

sCHECK IF AT END

sPRINT ALL ENTRIES

sCA L  LPNTF PRINT ROUTINE
sADORESS OF ASCIZ STRING

s ARGUMENT COUNT » 2

;CHECK IF LOG ENABLED

sCALL  LPNTF PRINT ROUTINE

sADDRESS OF ASCIZ STRING

s ARGUMENT COUNT &« 2

;CHECK IF ANY CONTROLLERS STILL RUNNING
;RESTART IF NOT

sCONTINUE BY RESPONDING TO REQUESTS
sEND OF TEST WHE DONE

SEQ 0270
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N

112712
112716
112722
112730
112732
112740
112742
112744
112746
112752
112756
112760
112762
112766
112770

112774
113000
113004
113010
113012
113016
113020
113022
113030
113032
113036
113044
113046
113052
113054
113056
113062
113064
113066
113072
113076

M5
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ERE 126N y age

012701
004737
032737
001521
032737
001463
104450
103055
012701
020137
001406
005005
004737
103002
000137

005037
013705
012702
010504
062704
012403
001416
032763
001010
004737
022763
001002
005237
005302
001360
062705
005715
001347
012701
004737
000436

000004
076336
000014

000200

000004
064442

105630
076424

064452
064424
000010

000020

100000

002122
000020

064452

064554
002124

064440
064400

000002

000006

i
TASTRT:

13:

TAPRML :

TAPRM2:

TAPRMS :
TAPRMA :

START TEST

MOV 04,R1

CALL TINIT

81T QISTRT!IREST, IFLAGS
8EQ TARUN

arY OSM,MAN, SFPTBL »S0.BIT
8EQ TADEF

TRAP CSMANI

8cC TADEFW

MOV #4 ,R1

cHe R1,FNUM

8EQ 18

CLR RS

CALL ROREC

8CC 18

JMP TINITE

1 INPUT PARAMETERS

CLR UCNT

MOV CTABS,RS

MOV #8.,R2

MOV R5.R4

ADD #C.DRO,.R4

MOV (R4). ,R3

8EQ TAPRMA

BIT Q0T .AVL ,D.UNIT(R3)
BNE TAPRM3

CALL STORAG

cHP #16. ,0.PAT(R3)
BNE TAPRM3

INC UCNT

DEC Re

BNE T4

RADD #C.SIZE,RS

TSY (RS5)

BNE TAPRM1

MOV #PATL6C,R1
CALL STORAG 2

BR TARUN

+INITIALIZE TEST PARAMETERS

sHERE FROM OPERATOR COMMAND ?

tRUN WITH PREVIOUS PARAMETERS IF NEW PASS
1MANUAL INTERVENTION MOOE?

+IF NOT, SET UP DEFAULT PARAMETERS

R1 = TAQUEST FILE NUMBER
IS IT ALREADY LOADED?

IF SO, BRANCH

ELSE RS = ADJUSTED ADDRESS
READ IN FILE

IF Ok, BRANCH

ELSE, ERROR

sCLEAR COUNT OF UNITS USING PATTERN 16
sGET ADORESS OF 1ST CONTROLLER TABLE
sGET COUNT OF DRIVE TABLES

sGET FIRST DRIVE TABLE POINTER

sGET DRIVE TABLE ADDRESS
;GO TO NEXT CONTROLLER IF NONE
:SEE IF TO BE TESTED

s ASK QUESTIONS

;COUNT DRIVE TABLES
GO LOOK AT NEXT

160 TO NEXT CONTROLLFR
: IF THERE IS ONE

3 Rl -> PAT16C FOR INPUT
i ASK LAST QUESTIONS

SFQ 0271
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UDAR & DIS
: OISK EXER

113100
113100
113104
113106

004137 075664
065605
000000

NS
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NOW GET DATA PATTERN 16 IF SELECTED 8y ANY DRIVE

; GIVE WARNING MANUAL INTERVENTION NOT ALLOWED

TADEFM:
JSR R1,LPNTF tCALL  LPNTF PRINT ROUTINE
.WORD  TAWARN 1 ADDRESS OF ASCIZ STRING
.WORD  ARG.CT 1t ARGUMENT COUNT &« 2

SFQ 0272
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123110
113114
113120
113122
113126
113130
1131322
113136
113142
113146
113152
113154
113156
113160
113162
113164
113170
113172

113174
113200
113206
113214
113220
113224
113226
113234
113240
113246

113250
113252
113254
113254
113256
113260

113262
113262

: DISK EXERCISER

013705
012702
010*04
062704
012403
002415
062703
042713
052723
012700

b6
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064424
000010

000020

000004
157777
0119012
000067

064440
177757
064424
064426
076436

064424
076626
001000

064440
064430

064430
064400

TADEF :
TADEFA:

TADEFB:

T-.:FC:

TADEFD:
TQDEFE:

TARUN:

TAWAIT:

TREXIT:

L10063:

SET UP DEFALLT PARAMETERS

MOV CTABS,RS

MOV 8. ,R2

MOV RS,.R4

ADD oC ORO,R4
MOV (R4 )+ ,R3

8EQ TADEFE

ADD oD .PRM, RS
8IC #tC<D.DCY>,(R3)
BIS ®0DEF ,(R3).
MOV 35, ,R0

CLR (R3).

DEC RO

BNE TADEFC

DEC R2

GNE TADEFB

ACD C.SIZE RS
157 (RS)

BNE TADEFA
sSTART TEST

ROL IFLAGS

8IC #2rC<ISTRTH> , IFLAGS
MOV CTABS,TSTTAB
MOV CTRL]S,R1
CALL RNTADM

BEQ TAWALT

MOV CTABS,.TSTTAB
CALL RESPDM

BIT oSM.LOG,SFPTBL +SO.BIT
8EQ TAEXIT

TRAP CSBRK

BR TAMWALT

TRAP CIDRPT

TRAP CSsEXIT

LHORD L10063
.EVEN

TRAP CHETST

$GET ADORESS OF 1ST CONTROLLER TABLE
1GET COUNT OF DRIVE TABLES
$GET FIRST DRIVE TABLE POINTER

1GET DRIVE TABLE ADDRESS
1GO TO NEXT CONTROLLER IF NINE

sCOUNT DRIVE TABLES
1GO LOOK AT NEXT

1G0 TO NEXT CONTROLLER
1 IF THERE IS ONE

1CLEAR FLAGS FOR NEXT TIME HERE

tGET ADORESS Of 1ST CONTROLLER TABLE
IR\'AJ‘WM ON ALL CONTROLLEWRS
3

1 MAKE SURE TSTTAB HAS CONTROLLER INO
sCHECK IF LOG IS ENABLED

sEXIT IF NOYV

$§22>>33>>>»>BREAK BACK TO MONITORcccccccccc

sWAIT TILL STOPPED BY CONTROL C
sPRINT A STATISTICAL REPORT

SFQ 0273
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TEST 4: BISK EXERCISER

2
13
14
a2
44
As
46
47
a8
49
50
51
52
53

55
56
57
58
59
60
61
62
64
65

70
71

72
73

75
76
77

79

113264
113266

113266
113270
113272
113274

113276
113300
113302
113304

113306
113310
113312
113314
113316

113320
113322
113324
113326
113330

113332
113334
113336
113340
113342

113344
113346
113350

000032

000000
000002
000004
000006
000010
000012

020000

000031
113352
160000
177774

Cu1031
113400
000004

000774

002052
113407
177777
000004
000007

003052
113420
177777
000000
000077

004052
113442
17772717
000000
000377

005130
113452
020000

.TITLE PARAMETER CODING
.SBTTL HARDWARE PARAMETER COOING SECTION

.0

LSHARD: :

™. UBA
M.VEC
. BRL
.BST
H.DRV
H.PRM

. CYL

Co

WORD L10064 -L $HARD/2

-0
.2

-4

-6

- 10

. 12

-s BIT13

.WORD  T$CODE
.WORD  MSGUBA
JWORD  TSLOLIM
.WORD  TSHILIM
.WORD  T$CODE
.MORD  MSGVEC
JMORD  TSLOLIM
JWORD  THHILIM
.WORD  T$CODE
JWORD  MSGBRL
‘WORD -1
.WORD  TSLOLIM
.WORD  THMILIM
.MORD  T$CODE
"WORD  MSGBST
JWORD -1
"WORD  TSLOLIM
JWORD  TSHILIM
.WORD  T$CODE
-WORD  MSGLOR
.WORD -1
JWORD  TSLOLIM
.WORD  TSHILIM
.WORD  T$CODE
'WORD  MSGCST
WORD MM, CYL

"EVEN

THE HARDWARE PARAMETER CODING SECTION CONTAINS MACROS
THAT ARE USED BY THE SUPERVISOR 7O 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,

sUNIBUS ADORESS
sUDA VECTOR

1BR LEVEL

1BURST RATE

1DRIVE NUMBER
1PROGRAM PARAME TERS

s TEST CUSTOMER DATA AREA
sPRINT “UNIBUS ADDRESS OF UDA?’

stPRINT ‘' VECTOR?’

sPRINT 'BR LEVEL?'

$PRINT "UNIBUS BURST RATE?'

sPRINT "ORIVE #2°

tPRINT "EXERCISE ON CUSTOMER DATA AREA
: IN TEST 42

SFQ 0274
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80
84
85
86
87
88
920
92
9%
106

113352

113352
113400
113407
113420
113442
113452

125
126
102
125
104
105

116
105
122
116

130

111
103
040
111
111
105

L10064:

MSGUBA:
MSGVEC:
MSGBRL :
MSGBST:
MSGLOR:
MSGCST:

.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ2
.ASCIZ
.EVEN

D6

Page 218 1

\UNIBUS ADDRESS OF UDA\

\VECTOR\

\BR LEVEL\

\UNIBUS BURST RATE\

\DRIVE &\

\EXERCISE ON CUSTOMER DATA AREA IN TEST 4\

SFQ 0275
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SOF TWARE PARAMETER CODING SECTION

O®IPUNEWN -

113524
113526

000030

000000
000002
000004
000200
000400

001000
040000

.SBTTL SOF TWARE PARAMETER CODING SECTION

joe

+ THE SOFTWARE PARAMETER CODING SECTION CONTAINS MACROS

3+ TMAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES. THE
+ MACROS ARE NOT EXELUTED AS MACHINE INSTRUCTIONS BUT ARE
+ INTERPRETED B8Y THE SUPERVISOR AS DATA STRUCTURES  THE
+ MACROS ALLOMW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS
+ WITH THE OPERATOR.

t-

.WORD L10065-L$SOFT/2
L$SOFT::

SO.EL * 0 $ERROR LIMIT
SO. XL .2 sDATA TRANSFER LIMIT (MEGABITS)
SO.BIT = & $SINGLE BIT ANSWERS

SM.MAN == BITO? 1 MANUAL INTERVENTION MOOE
SM.SSF == BI08 1+ SUPPRESS SOF T ERRORS

SM.LOG == BITO9 1+ ERROR LOG ENABLED
SM.IW == BIT14 1 INITIAL WRITE

SEQ 0276
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SOF TWARE PARAMETER

O () e

N~ VO

=

14
15

16
17

18
19

21

32
33
37
40
43
45
46
47
69

85
100

113526
113530
113532

113534
113536

113540
113542
113544
113546
113550

113552
113554
113556
113560
113562

113564
113566
113570

113572
113574
113576

113600
113602
113604

113606

113606
115673
113755
113756
113772
114054
114112
114144

114166

114306
114310
114312

002130
113606
000200

000003
113673

000052
113756
177777
000001
177777

001052
113772
177777

000000
177777

002130
114054
000400

002130
114112
040000

002130
114144
001000

105
122
000
105
122
123
104
105

ODING SECTION

116
105

122
105
125
117
116

1PRINT ' ENTER MANUAL INTERVENTION MODE
s FOR SPECIAL DIAGMNOSIS?'
.WORD  T$CODE

1PRINT - REMAINING SOF TWARE QUESTIONS

3 APPLY TO TEST 4 OMLY'
WORD T4CODE
WORD  S.MES
sPRINT 'ERROR LIMIT?2’
. WORD T4CODE
.WORD  S.EL
.WORD -1

.WORD TSLOLIM
.WORD TSHILIM
sPRINT 'READ TRANSFER LIMIT IN MEGABYTES

3 - 0 FOR NO LIMIT?:
.WORD  T$CODE
.WORD  S.XL
.WORD -1
LHMORD  TSLOLIM
.WORD  TSHILIM
sPRINT ' SUPPRESS PRINTING SOFT ERRORS?‘
WORD T$CODE
WORD  5.SSF
WORD  SM_SSF
sPRINT ‘00 INITIAL WRITE ON START?'
.WORD  T$CODE
LWORD S.IW
LMORD  SM.IW
sPRINT ‘ENABLE ERROR LOG?’
MORD  T$CODE
LMORD  5.L0G
LWORD  SM.LOG
EVEN

S.MAN: _ASCIZ \ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS:
S.MES: .ASCIZ \REMAINING SOFTWARE QUESTIONS APPLY TO TEST 4 ONL Y\

S.EL: .ASCIZ \ERROR LIMIT\
S.XL: .ASCIZ \READ TRANSFER LIMIT IN MEGABYTES - O FOR ND LIMITN

§.S5F: .ASCIZ \SUPPRESS PRINTING SOFT ERRORS\
S.IM: LASCIZ \DO INITIAL WRITE ON START\
S.LOG: .ASCIZ \ENABLE ERROR LOG\

EVEN
S$PATCH: ;

.REPT 40,

.EVEN

.WORD TSFREE

.WORD T$SIZE
LSLAST:

SFQ@ 0277



G6

PARAMETER CODING MACRO VOS.00 Wednesday 04-Jan-84 16:12 Page 221

SOF TWARE PARAMETER CODING SECTION

1
14
lo

114312
114314
114316
11431¢
114320
114322
114324
114326
114330
114332

000000
000006

172150
000154
000005
000077
000000
000000

000001

L10070:
.END

0
L10070 ./2-1

172150
154

S,

63.

0.

0.

UNIBUS ADDRESS
VECTOR ADDRESS

BR LEVEL

UNIBUS BURST RATE
ORIVE NUMBER
COSTUMER DATA AREA

SFQ 0278
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Symbol table Y oe 2

ADR = 000020 G CALRS 102142 C$DU_ = 000053 C.UNIT= Q00002 0.0C = 000002
ALOCM 075422 CALR6 102220 CS$EDIT= 000003 C.VEC = 000004 0.0CA = 000001
APRINT 104472 CALR7 102234 CSEROF = 000055 ODEF = 011012 0.0CY = 020000
APRIZ 104506 CALR8 102252 CS$ERHR= 000056 OFPTBL 064356 G 0.ORY =

ARG.CT= 000000 CALR9 102270 CS$ERRO= 000060 OIAG = 177777 0.ECC = 010000
ASS = 100000 CF.ATN= 000200 CIERSF = 000054 OIAGMC= 000000 0.ECCC~ 000176
ASSEMB= 000010 CF .MSC= 000100 CS$ERSO= 000057 OIVIDE 102704 0.ECYL= 000160
Al = 000001 CF.0TH= 000040 CS$ESCA= 000010 0IViO 102742 D.END1= 000120
A2 = 000002 CF.SHD= 000002 CS$ESEG~ 000005 oLL 064656 0.END2+ 000130
A3 = 000020 CF .THS= 000020 CS$ESUB= 000003 OLLADR 064666 0.END3= 000140
A4 * 000040 CF.576= 000001 CSETST= 000001 DLLDR 064660 D.END4= 000150
BAS 067047 CLOG 105550 CSEXIT= 000032 OLLNAM 064674 0.HERR= 000170
BASLN 067050 CLOSEF 105612 CS$GETB= 000026 DLLR 064664 D.IW = 040000
BASL1 066775 CLRBFL 104304 CS$GETW= 000027 DLLSIZ 064672 0.PAT = 000006
BASL2 067013 CLRBUF 104256 CS$GMAN= 000043 OLLY 064662 0.PRM = 000004
BASL3 067032 CON.A 076062 CSGPHR= 000042 DMFRST= 001000 0.RET = 001000
BASNO 066651 CON.A1 076066 C$GPLO= 000030 DMMAIN= 000040 0.RQO_ = 004000
BASN1 066670 CON.A2 076110 CSGPRI= 000040 OMOVRL = 000004 0.SEEK= 000174
BASN2 066714 CON.D 076112 C$INI1= 000011 OMPROG 064432 D.SEQ = 000100
BASN3 066734 CON.H 076124 CS$INLP= 000020 DMTRLN= 00C000 0.SERN= 000290
BASNA 066754 CON.N 076150 CSMANI= 000030 DONE 101722 0.SERR= 000172
BELL = 000007 G CON.N1 076154 CSMEM = 000031 OSPSIZ= 000017 D.SIZE~ 000206
8IT0O = 000001 G CON.O 076136 C$MSG = 000023 DTABS 064422 G D.TR = 000020
81700 = 000001 G CON.QU 076042 CS$OPEN= 000034 DT.AVL= 100000 D.UNIT= 000002
8ITO01 = 000002 G CON.QX 076060 CSPNTB= 000014 DT.UNT= 000077 D.WC = 000010
B8IT02 = 000004 G CON.R 076172 CSPNTF= 000017 oUP = 001000 D.WCA = 000004
B8ITO03 = 000010 G CON.R1 076214 CIPNTS= 000016 DU.DFL = 020000 D.W0 = 002000
BITO4 = 000020 G CON.S 076230 CSPNTX= 000015 DU.FTL= 050000 0.XFRR= 000166
B8ITOS = 000040 G CON.S1 076234 C$QI0O - 000377 DU.INF= 030000 D.XFRuW= 000164
B8iT06 = 000100 G CR = 000015 G C$RDBU= 000007 OU.QUE= 010000 D.ZERO= 140200
B8IT07? = 000200 G CRLF 065042 CSREFG= 000047 DU.SPC= 060000 EF .BBR+= 000200
BITO8 = 000400 G CTABER 111212 CSRESE= 000033 DU. TER= 040000 EF .8BU= 000100
8IT09 = 001000 G CTABS 064424 G CSREVI= 000003 0.88 = 000010 EF .CON= 000036 G
8IT1 = 000002 G CTRLRS 064426 CIRFLA= 000021 D.8801~ 000012 EF .LOG= 000040
B8IT10 = 002000 G CT.AVL= 100000 CSRPT =« 000025 D.B8802+ 000016 EF .NEW= 000035 G
8IT11 = 004000 G CT.BRL= 007000 CS$SEFG= 000046 D.8803+ 000022 EF .PWR= 00C034 G
8IT12 = 010000 G CT.CMD= 000004 C$SPRI= 000041 0.8804= 000026 EF .RES+ 000037 G
BIT13 = 020000 G CT.MSG= 000010 C4SVEC= 000037 D.B805= 000032 EF . SEX=

BIT14 = 040000 G CT.REQ~ 000020 C$TPRI~ 000013 0.8806~ 000036 EF .STA= 000040 G
8IT1S = 100000 G CT.RN = 000002 C.BST = 000006 0.8807= 000042 EN = 040000
8IT2 = 000004 G CT.UNT= 000077 C.ORO = 000020 D.B8808~ 000046 EO0 = 140000
B8IT3 = 000010 G CT.US0= 000040 C.DR1 = 000022 0.8809= 000052 ERRBLK 064410 G
8IT4 = 000020 G CT.VEC= 000777 C.DKk2 = 000024 D0.8810= 000056 ERRC 076304
BITS = 000040 G CSAU = 000052 C.DR3 = 000026 D0.8811~= 000062 ERRD 076316
B8IT6 = 000100 G CS$AUTO= 000061 C.DR4 = 000030 D.8812~ ERRLIM 065245
8IT7 = 000200 G C4BRK = 000022 C.DOR5 = 000032 0.8813= 000072 ERRMC 101470
BIT8 = 000400 G C$BSEG= 000004 C.DR6 = 000034 D.BB14= 000076 ERRMES 101250
8IT9 = 001000 G C48SUB= 000002 C.DR7 = 000036 0.8815= 000102 ERRMEL1 065101
BLOCMD 104124 CS$CEFG= 000045 C.FLG ~ 000C14 0.8816= 000106 ERRMSG 064406 G
BLOCO 104164 CS$CLCK= 000062 C.HCOM= 000016 D.BCYL= 000154 ERRMSL 101356
B8LOC1 104172 CSCLEA= 000012 C.JAD = 000012 D.BE = 000040 ERRMSX 101464
80€ = 000400 C$CLOS= 000035 C.JSR = 000010 0.8€EC = 000112 ERRNBR 064404 G
BRLEY 106652 C$CLP1= 000006 C.REF = 000044 D.BGN1= 000114 ERRTYP 064402 G
CALR1 101726 C$CVEC= 000036 C.SIZE= 000046 0.8GN2= 000124 ERRVEC= 000004 G
CALR2 101754 CSOCLN= 000044 C.T0 = 000040 D.8GN3= 000134 ERR.SZ= 000011
CALR3 102052 C$DODU= 000051 C.TOH = 000042 0.8GNa= 000144 ERR.TB 076252
CALR4 102066 CS$DRPT= 000024 C.UADR= 000000 D.CyL = 000400 ERR.TN 075250 G
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Symbol

ERROO1
ERROO2
ERROO3
ERROO4
ERROOS
ERROOS
ERROO7
ERROOS
ERRO14
ERRO21
ERRO22
ERRO23
ERRO24
ERRO2S
ERRO26
ERRO27
ERRO28
ERRO29
ERRO30
ERRO31
ERRO32
ERRO33
ERRO34
ERRO3S
ERRO36
ERRO3?
ERRO38
ERR23A
ERR238
ERR23C
EvL =
ESEND -
ESLOAD>
FDATA

FFREE

FILOPN
FHEM

R CODING MACRO V05.00 Wednesday 04-Jen-84 16:12
table

074252 G F$PROT= 000021 H.DRV =
074270 G FSPWR = 000017 H.PRM =
074306 G FIRPT = 000012 H.UBA =
0.4324 G fF$SEG = 000003 H.VEC =
074336 G F$SOF T= 00000S IBE .
074400 G F$SRV = 000010 ICONT »
074350 G F$SUB = 000002 IOV .
074412 G F$SW = 000014 IER .
074362 G FSTEST» 000001 IFLAGS
074430 G GETCON 102430 INITBL
074470 G GETCNT 102364 INITHA
074516 G GETCNX 102370 INITWE
074602 G GETCXX 102436 INITWC
074616 G GTDRVT 102274 INITXX
074634 G GTT452 076500 INITL
074654 G GS$CNTO= 000200 INIT2
074672 G GS$DELM= 000372 INITS
074704 G GS$0ISP= 000003 INITA
074720 G GS$EXCP= 000400 INITS
074734 G GSHILI= 000002 INTRCYV
074746 G GSLOLI= 000001 INTSRY
074764 G GSNO = 000000 INTSTO
074772 G G$OFFS= 000400 INTST1
075000 G GS$OFSI= 000376 IPADRS
075016 G GSPRMA= 000001 IRLST »
075030 G GS$PRMD= 000002 ISR -
075044 G GS$PRML= 000000 ISTRY »
074536 GSRADA= 000140 ISTRTHe.
074562 GSRADB= 000000 IXE -
074570 GSRADD= 000040 ISAU =
000004 G GSRADL= 000120 IS$AUTO=
002100 GS$RADO= 000020 ISCLN =
00003S G$XFER= 000004 IsCU =
064472 GSYES = 000010 ISHRD =
064412 G HCOMM 075446 I$INIT=
064474 HC.BF1= 000100 IM0D =
064416 HC.BF2= 000206 ISMSG =
064420 HC.BSZ= 000106 ISPROT =
075410 HC.CCT= 000012 ISPTAB=
064456 HC.CEV= 000014 ISPUR «
064442 HC.CMD= 000010 ISRPT =
065037 HC .CPKX= 000020 I$SEG =
100000 HC.ESZ= 000004 IS$SETU=
064414 G HC . INT= 000000 I$SFT =
106150 HC.ISZ= 000004 ISSRY =
000015 HC.MCT= 000006 J$SUB =
000020 HC.MEV= 000014 ISTST »
000040 HC . MPK= 000020 JIJP =
000007 HC .MSG= 000004 KTBASA
000016 HC.PSZ= 000060 KTBASO
000041 HC .RSZ= 000004 KTMEM
000004 HC.SIZ= 000314 KW .BRL
000013 HELP = 000000 KW ,.CSR
000006 HM.CyL= 020000 G KuW.EL
000050 HOE = 100000 G KiW.HZ
000000 H.BRL = 000004 KW, OUT e
000011 H.BST = 000006 KW, VEC

(212121712

(117121211}

L$DISP

LSDTP
L$DTYP

LsDut
LSOVTY
LSEF

LSENVI
LSERRT
LSETP
LSEXPL
LSEXP4
LSEXPS
L $HARD
LIHIME

106230
064654
064652
064630
076554
076606
000012

113173121721212121211 (312 13 (22 112 112 1212 1A T2 17 12 1 212 12

L $HPCP
LInPTP
LS
LeICP
LSINIT
LSLADP
LSLAST
LSLOAD
LSLUN
LSMREY
L SNAME
L$PRIO
L$PROT
LSPRT
L SREPP
LSREY
LSRPT
LSSOFT
L$SPC
L $SPCP
L$SPTP
L$STA
LeSu
LSTEST
LTI
LSUNIT
L 10000
L 10001
L10002
L10003
L 10004
L10005
L 10006
L10007
110010
L10011
L10012
L10013
L10014
L10015
L10016
110017
110020
L 10021
L10022
L10023
L 10024
L 10025
L 10026
L10027
L10030
L10031
L10032
L10033
L10034
L 10035
L10036

74652
( 74670
74702
074716
074732
G74744
074762
074770
074776
075014
075026
075042
075054
075406
104516

OOOOOONONNONODOOOOOOOOOOND

SFQ 0280



PARAME TE

Symbol

L10037
L 10040
L.0041
L10042
L10044
L 10045
L10046
L10047
L1005C
L 10051
L10052
L10053
L 10054
L 10055
L 10056
L10057
L10060
110061
L10062

FEU=
IMF =
-NXy=
.PRI»
.RIP=
.SCH=
.SCL=
.SEC»
.SEQ=
.SER=
.5PD=
.SSH=
.SWP=
.VOL=

MO . WBV»
HEMF 1I
MESSAG
MLORER
MSCP =

MSGBST
MSGCSY

MSGPKL

33333383838333323:

¢

R CODING MACRO v05.00 Wednesday O4-Jan-84 16:12
table

104526 HSGPKT 075150 PAT16C
106250 MSGUBA 113352 PAT16M
106256 MSGVEC 113400 P8
107626 MX = 000252 PF
111276 MXFERE 101142 PNT .
111300 MXFERP 065170 PNTERR
111326 MXFERX 101140 PNTNUM
111334 M1 = 000004 PNTNUS
111342 M2 = 000010 PNTPKL
112416 M3 = 000100 PNTPKT
111522 M4 = 000200 PRI =
111564 NCON 075374 PRINTC
111720 NCONF 076024 PRIOO =
112320 NCONS 076002 PRICL -
1123%2 NOCLOC 066466 PRIV2
112346 NXMAD 064636 PRIOS =
112410 NXMI 104510 PRIO4A =
112514 CNEF IL= 000001 PRIOS =
112552 OP .ABO= 000001 PRIOS =
113262 OP 2CC= 000020 PRIO7 =
113352 OP .AVA= 000100 PS
113606 OP .AVL=s 000010 PTYPE
114316 OP.CCD= 000021 PX
114332 OP .CP= 000040 P.BCNT»
000314 OP.DUP= 000101 P.BUFF =
000125 OP .ELP= 000003 P.CHMST-
040000 OP .END= 000200 P.CNCL=
000010 OP .ERS= 000022 P.CNTF =
010000 OP .ESP= 00002 P.CNTI-
100000 OP.FLU= 000023 P.CPSP~
000001 OP .GCS= 000002 P.CRF =
000002 OP.GSS* 000001 P.CTMO=
000001 0P .GUS= 000003 P.CYLSe
000001 oP .MRO= 000030 P.DEXTe
000001 OP .MuR= 000031 P.OFLG=
004000 OP.ONL.= 000011 P.OMDT-
002000 OP.RD = 000041 P .DPRG=
000100 OP .RLC= 000103 P.0TMD~
000020 OP.RPL= 000024 P.ELGF-
000400 OP .RSD= 000005 P.FBBK~
000001 0P .SCC= 000004 P.FLGS-
000200 OP.SEX= 000007 P.GRPS»
000004 OP.SHC= 000102 P.HSTI-
000002 oP.550= 000004 P.KH .
000100 OP.SUC= 000012 P.L -
000400 OP.WR = 000042 P_MEDI-
077426 OSTRE 076040 P. M UN=
101610 OSTRANG 075772 P.MOD -
065713 O$APT” - 000000 P.OPCD~
111226 O$AU = 000000 P.OTRF»
000377 O0$8GNR= 000001 P.OVRL =
000000 0$BGNS+ 000001 P.RBN =
113407 osoL = 000000 P.RENS-
113420 OS$ERRT= 000001 P.RCTC=
113452 O$GNSW+* 000001 P.RCTS.
113442 O$POIN= 000001 P .RGID-
075174 0$SETU= 000001 P.RGLUS =

(2121212121212 2 B A

P,SHST=
P . SHUN=
P.STS »
P.TIME-
P, TRKS=
P.UADR=
P.UNFL=
P.UNIT»
P,UNSZ»
P.UNTI-
P.USEF =
P.VRSN=
P.VSER»
RODAT

000042
000040

RSP, CK
RSP.S1
RSP, S2
RSP .S3
RSP, S4

RWOROT

RWRDE L

SAMVEC

SA.A2 =
SA.BST»
SA.CMD=
SA.CME=
SA.CHM1=
SA.CNT=
SA.CTP=
SA.DI =
SA.ERC-
SA.ERR=
SA.GO =
SA.INE~
SA.INT=
SA.LFC»
SA.MCV=
SA MSE -+
SA.MSG=
SA.MS1=
SA.NV -
SA.NVE =
SA .PRG=
SA.STE=
SA.STP=
SA.S1 =
SA.S2 =
SA.S3 =
SA.S4 -
SA.T1ST=

AOOO®

SFQ 0281
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PARAME TER CODING MACRO V05.00 Wednesday C4 Jan-84 16:12 P 4

cymﬁ mbie y 16:12 Page 221 SFQ 0282
SSTEPE 105406 T$CODE= 002130 116000 1%522 uggz 100704 uToT2 101214
STIME 064632 TSERRN= 000035 TIMSIZ 077416 TABB2E 100732 UTOT3 101236
STLODM 076542 TSEXCP= 000000 TINEXT 111362 TACON 112674 UTOT4 101244
STORAG 002122 TSFLAG= 000040 TINOW 111422 TADEF 113110 US2EXT 064526
STOSIZ= 062:20 TSFREE= 114332 TISKIP 111402 TADEFA 113114 WAITMS 104320
ST.ABC= 000002 TSGMAN= 000000 T1.1 111426 T4DEFB 113126 WCHNG 106554
ST.AQL* 000400 TSHILI= 177777 T1.2 111524 TADEFC 113152 WCHNGD 106650
ST.AVL = 000004 TSLAST= 000001 T1.3 111566 T4DEFD 113160 XFRU 074215
ST.CMD= 000001 TSLOLI= 000000 T1.4 111722 T4DEFE 113164 XMSG1 073543
ST.CMP= 000007 TSLSYM= 010000 1.5 112322 TADEFW 113100 XMSG2 073577
ST.CNT= 000012 TSLTNO= 000004 11.6 112334 T4EXIT 113254 XPKT1 073644
ST.DAT= 000010 TSNEST= 177777 T1.7 112350 T4MPRM 100352 XPKT2 074135
ST.DIA= 000037 TSNSO = 000000 T2 112420 G TAMXFR 101002 XSA 074164
ST.ORV= 000013 TSNS1 = 000005 T2CMD 077702 T40PT7 064760 X$ALWA= 000000
ST.HST= 000011 TINS2 = 000002 T2CMDE 100340 T4PRM1 113004 X$FALS* 000040
ST.MFE= 000005 T$PCNT= 000000 T2CMOM 077716 T4PRM2 113016 X$0FFS= 000400
ST.MSKe= 000037 T$PTAB= 010067 T2CHDN 100262 TAPRMS 113052 X$TRUE= 000020
ST.OFL= 000003 T$PTHV= 000001 T2CMDQ 100074 T4PRMA 113056 X1 067160
ST.SUB* 000040 T$PTNU= 000001 T2CMDR 100236 TARUN 113174 X1A 067061
ST.SUC= 000000 T$SAVL= 177777 T2CMDV 100162 T4SEEK 100762 x14 070061
ST.WPR= 000006 T$SEGL= 177777 T2CMOW 100312 T4SOFT 100734 X2 067254
SVCGBL = 000000 T$SIZE= 000010 T2CMDX 100334 TASTRT 112712 X2A 067061
SVCINS= 000000 T${SUBN= 000000 T20MD0 077736 TAUPRM 100374 x21 070650
SVCSUB= 000000 TSTAGL= 177777 T2CMD2 100010 TAUPRX 100652 x22 070765
SVCTAG= 000000 TSTAC i= 010071 T2CMD3 100172 TAWAIT 113240 X23A 071123
SVCTST= 000000 TSTEWP= 000000 T2CMD9 077722 TAUARN 065605 X238 071431
SSLSYM= 010000 T$TEST= 000004 T2CHMS1 066056 UAM = 000200 G x24 071445
S.EL 113756 T$TSTM= 177777 T2CMSS 066445 UCNT 064452 x25 071635
S.Iw 114112 T$TSTS= 000001 T2OLL 077536 UDAINT 104612 x26 072006
S.LOG 114144 T$$AU = 010050 T20R 064646 UDAIST 105070 x27 072174
S.MAN 113606 T$SAUT= 010045 T2GND1 103142 UDARSD 105546 x28 072321
S.MES 113673 T$SCLE= 010046 T2GND2 103144 UDARSP 105410 x29 072371
S.SSF 114054 T$$DAT= 010070 T2GND3 103204 UDASRY 104520 G x3 067323
S.xL 113772 T$SDU = 010047 T2GNE 103240 UF .CMR= 000001 X3A 067061
TEMP 064476 T$SHAR= 010064 T2GNUM 103122 UF .CMi= 000002 x30 072662
TIEXIT 076422 Ts$sHM = 010000 T2GNX 103234 UF . INA= 040000 x31 072775
TINDEX= 000006 T$3INI= 010044 T2PNT 103050 UF .RPL= 100000 x32 073117
TINIT 076336 T$$MSG= 010035 T2PNTB 103040 UF . SCH= 004000 x35 073230
TINIYE 076424 T$$PC = 000001 T2PNTD 103112 UF.SCL= 002000 x36 073310
TNAMES 076274 T$$PRO= 010043 T2PNTO 103070 UF . W8N+ 000100 x37 073426
TNUM 064444 T$$PTA= 010067 T2PNTW 103010 UF . WPH= 020000 x38 070460
TOOMER 111244 T$SRPT= 010042 T2WARN 065757 UF .WPS= 001000 x4 067406
TSTTAB 064430 T$4SOF = 010065 T2WP0 064644 UF .576= 000004 xS 067725
TTYQUT 075662 T$$SRV= 010041 T2WRR 064642 URNING 064450 X6 067573
TYPCNT 064532 T$8SUB= 010060 13 112516 G URUN 064446 X7 067775
TY.US0= 000002 T$sSW = 010001 T4 112554 G UTOTST 101344 X8 067660
TY.US2= 000001 T$$TES= 010063 T4BB1 100654 UTOTY 101156 X8A 067061
T$ARGC= 000004 T1 111344 T4BB1E 160702 UTOT1A 101210 SPATCH  ,.'8166 G

. ABS, 114332 000 (RW,I,GBL,.ABS,0VR)
000000 o1 (RW,I.LCL,REL,CON)
Errors detected: O

sss Agsembler statistics



PARAME TER CODING MACRO VOS. . .8a . )
e Rl | Eablo CRO V05.00 Wecnesudsy O4-Jan-84 16:12 Page 221-5

Work file reads:
Work file writes:
5 ze of work file:
Size of ccre pool:
Operating system:

396

367

29429 Words ( 115 Pages)
17152 Words ( 67 Pages)
RT-11 (Under RSTS/E)

Elapsed time: 00:04:35.08
ZUDCEO, ZUDCEO/C=SVC34R.M.B/P:1,2UDCEOD.DOC, ZUDCED

L6

SFQ 0283
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PARAMETER CODING MACR - -84 : P -
Cross reference tab oo(xgétoeogfg'o‘?'d" 04-Jan-84 16:12 Page S-1 SFQ 0284
$PATCH 220-840
Al 1 23¢ 1-34 1-44 1-203 83-359 83-428 103-26 200-15
A2 1-240 1-35 1-45 1-285 83-360 83-429 103-27 104-12 104 -52 106-42 106-113 216-38
A3 1 27¢ 1-34 1-46 1-564 83-361 83-430 103-30 200-15
ARSR a};'gg. 1-35 1-47 1-646 83-362 83-431 103-31 104-12 104 -52 106-42 106-113 216-38
[ ]
ALOCM 108-17¢ 109-16 192-11 194-14 195-38
APRINT 170-15¢
APRIZ 170-18 170-208
ARG.CT 106-27 106-27 106-27¢ 106-27¢ 106-31 106-31 106-31¢ 106-31¢ 106-35 106-35 106-35%# 106-354 106-39 106-39¢
106-44 106-44¢ 106-48 106-48¢ 106-53 106-53 106-53 106-53¢ 106-53¢ 106-53¢ 106-57 106-57¢ 106-61 106-61
106-61¢ 106-61¢ 106-83 106-83 106-83 106-83¢ 106-83¢ 106-838¢ 106-88 106-88 106-88 106-88¢ 106-884 106-88¢
106 -92 106-92 106-92 106-92¢ 106-92¢ 106-92¢ 106-96 106-96 106-96 106-96¢ 106-964 106-96¢ 106-102 106-1022
106-106 106-106 106-106# 106-1064# 106-110 106-110 106-110 106-1104¢ 106-1104 106-110¢ 106-115 106-115 106-115 106-1159
106-115¢ 106-115¢ 106-119 106-119 106-119¢ 106-119¢ 106-123 106-123¢ 106-127 106-127 106-127¢ 106-127¢ 106-132 106-132
106-132¢ 106-132¢ 106-136 106-1360 106-140 106-140¢ 106-153 106-1§§0 106-158 106-1584 106-162 106-162 106-162¢ 106-162¢
106-166 106-166# 106-169 106-169¢ 106-176 106-176 106-176 106-170 iCS-176 106-176# 106-176# 106-1764 106-176# 106-1760'
106-183 106-183¢ 106-187 106-187 106-187 106-187 106-187 100-%87 106-187 106-187 106-187# 106-187# 106-187¢ 106-187¢
106-187¢ 106-187¢ 106-187¢ 106-187# 106-200 106-200 106-200 108-200 105-200 106-200 106-200 106-200 106-200¢ 1.06-2000l
106 -200¢ 106-2008 106-2008 106-200¢ 106-2008 106-200¢ 112-47 112-47¢ 114-26 114-264 130-36 130-36¢ 130-45 130-45
130-45 130-45 130-45¢ 130-45¢ 130-45¢ 130-45¢ 130-111 130-111¢ 138-55 138-55 138-55 138-55 138-55¢ 138-°5¢
138-55¢ 138-55¢ 138-57 138-57¢ 142-55 142-55 142-55¢ 142-55¢ 143-26 143-26 143-26 143-26 143-268 143-264¢
143-260 143-264 148-7 148-7 148-7 148-7 148-7 148-7¢ 148-7¢ 148-7¢ 148-7¢ 148-7¢ 149-7 149-7
149-7 149-7 149-7 149-7 149-7¢ 149-7¢ 149-7¢ 149-7¢ 149-7¢ 149-79 183-25 183-25 183-25¢ 183-25¢
183-29 183-29 183-29¢ 183-294 183-34 183-34 183-34¢ 183-34¢ 186-50 186-50 186-50¢ 186-50¢ 186-71 186-71¢
191-12 191-12¢ 196-6 196-6¢ 207-18 207-18 207-18 207-18¢ 207-184 207-180 207-75 207-75¢ 213-21 213-21¢
213-28 213-28¢ 213-33 213-338 215-S5 215-5¢
ASS 1-40¢ 1-42 1-43 1-44 1-45 1-46 1-47 1-48 1-49 1-50 1-51 1-63 1-117 1-203 l
1-285 1-366 1-450 1-564 1-646 1-727 1-811 83-357 83-358 83-359 83-360 83-361 83-362 83-363
83-364 83-365 83-366 83-426 83-427 83-428 83-429 83-430 83-431 83-432 83-433 83-434 83-435 83-447
85-8 85-9 85-10 87-14 97-15 98-27 99-20 101-6 101-7 103-24 103-25 103-26 103-27 103-28 |
103-29 103-30 103-31 103-32 103-33 103-42 103-85 103-90 104 -12 104 -20 104 -52 105-9 106-42 106-64
106-113 115-17 115-22 117-19 117-42 118-1 120-24 121-30 128-28 129-39 130-30 133-9 136-12 136-23
138-30 138-60 140-26 140-41 140-61 140-69 140-74 142-48 142-57 159-1 161-27 162-16 162-63 162-74
162-88 162-92 169-22 173-7 173-18 173-32 173-64 173-73 174-92 178-12 179-11 179-20 183-38 186-54
186-63 186-75 186-89 186-122 186-150 186-179 190-49 191-23 195-39 196-22 200-11 200-15 203-13 203-53
213-2 213-10 214-7 214-19 214-40 214-54 216-27 216-28 216-38 218-74 218-89 219-17 220-5 220-6
220-23 220-38 220-39 220-49 220-76 220-83
ASSEMB 83-374 83-374 '
B8AS 103-96¢ 106-199 148-7 148-7 148-7 149-7 149-7
BASL1 103-93¢ 106-200
BASL2 103-94¢ 106-200 149-7
BASL3 103-95¢ 106-196
BASLN 103-98¢ 106-200 148-7 149-7
BASNO 103-840 148-7 149-7 \
BASN1 103-86¢ 115-18 !
BASN2 103-87¢ 115-19 :
BASN3 103-88¢ 115-20 !
BASNA 103-91¢ 115-23
BELL 88-60
81710 88-57¢ 98 -26 101-23
81700 88-57 88-57¢
8IT01 88-57 88-574 |
81702 88-57 88-57¢
8IT03 88-57 88-57¢
8IT04 88-57 88-57¢
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PARAMETER CODING MACRO v05.00 Wednesday 04-Jan-84 16:12 Page S-2
Cross reference table (CREF Vv05.00)

BITOS
BIT06
BITO7
8IT08
8IT09
B8IT1

8IT10
6IT11
8IT12
BIT13
BIT14
8IT1S

BIT2
BIT3
81714
8ITS
8IT6
8IT?
8IT8
8IT9
8LOCO
8LOC1

88-57
88-57
88-57
88-57
88-57
88-57¢
88-57¢
88-57¢
88-57¢
88-57¢
88-57¢
88-57¢
162-56
88-57¢
88-57¢
88-57¢
88-57¢
88-57¢
88-57¢
88-57¢
88-57¢
166-23
166-27¢
124-16
88-579
184-264
83-3740
83-3740
83-3740
83-374¢
83-3740
83-3740
83-374¢
83-3740
83-3740
83-3740
83-374¢
83-3740
83-3740
83-3740
83-3740
83-3740
83-3740
175-105
83-3740
83-3740
83-3740
83-3740
83-3740
83-3740
83-3749
83-3740
83-3740
83-3740
83-3740
83-3740

88-57¢
88-572
83-57¢
88-57¢
88-57¢
97-23
98-17
98-16
98-15
98-14
98-13
97-14
186-77
97-24
97-21
97-19
97-18
98-20
98-32
98-19
98-18
166-25¢
166-29
124-35

207-17s
202-35
199-18
121-50

204 -2

191-7
200-43
179-14
204 -14
175-32
107-9

122-12
201-34
83-427
121-24
176-38

161-45
107-7

204-17
210-29
197-31
180-31

130-64

219-26
219-27
219-28

98-25

218-62
219-29
98-12
186-91
98-24
98-23
98-22
98-21

147-11

162-69
207-71

169-33
20° 7
191-9

204 -10
117-32

216-53

121-46
176-45

117-30

205-16
211-40
200-28
180-37

196-27

100-25

98-32
203-66
100-26
100-27
100-28

164-18

175-15

207-78
180-120

123-22
184-21

180-118

206-33
212-34
203-70
180-48

101-22

120-32

166-16¢

176-29
207-6

190-38

124-12
204-13

190-36

207-79
216-73
216-54
180-77

138-25

180-29
208-2

196-31

154-25
206-27

198-6

208-5

180-85

138-26

184-13

198-8

162-57
207-66

198-13

209-8

180-92

138-53

207-38
210-2

198-15

162-61
207-73

198-20

210-9

180-104

139-26 139-35 140-52

216-50

198-22 198-29

165-4 169-41 169-50

198-27

180-108

142-56

174-63

156-30

174-86

SFQ 0285

161-26

175 35
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PARAMETER CODING MACRO V05,00 Wednesdey 04 Jsn 84 o _
teble (CREF v05.00) an 84 16:12 Page S-3

(ross reference

CIGPHR
CSGPLO
CIGPRI
CSINIT
CSsINLP
CS$MANI
CSMEM

C$MSG

CSOPEN
CSPNTB
CIPNTF
CSPNTS
CsPNTX
C3QIO

CSROBU
CSREFG
CSRESE
CSREVI
CSRFLA
CSRPT

C$SEFG

2338ERERED

gs S8ge

npnpp pnnpp NOOOONNHNOOO
im: ‘é O~

83-3740¢
83-374¢
83-374¢
83-3740¢
83-374¢
83-3740
83-374¢
83-374¢
106-111
106-214
83-374¢
83-374¢
83-374¢
83-374¢
83 3740
83-3740
83-3740
83-374¢
83 3740
83-3740
83-374¢
85-374¢
83-3740
83-374¢
83-3740
83-3740
97-300
97-35¢
97-36¢
97-37¢
97-38¢
97-39¢
97-40¢
97-41¢
97-42¢
97-33¢
143-19«
97-34¢
97-32¢
97-31¢
97-450
97-47¢
216-19
97-430
97-440
97-27¢
97-28¢
97-29¢
115-4
115-5
115 6
115-7
115-8
115-9
115-10
115-11

190-26

198-43

130-34
191-30
106-28
106-116

180-25
110-20
110-18
110-24
110-22

139-3
83-374¢
83-427

138-50

186 -200

197-4
162-36

174-100
139-20

120-27¢
162-86+
106-184

162-35
123-20
120-36

121-44
121-41
106 -201
120-29
162-32
145-7¢
14€ 60
147-110
148-7¢
149-7¢
150-6¢
151-6¢
152-6¢

198 7

196-25

106-32
106-120

196-15
186-119

189-9

140-38

207-22
175-28

193.24
154-16

121-10
162-87»
109-18s

167-16»
122-16

124 -46
169-36
175-25
120-30
193-22
147-12

214-17

106-36
106-124

186-121

189-15

142-45

207-49
182-15

186-84

121-13
164 -28+
121-9

167-17
186-148

169-15
176-32
193-14
121-12
195-28

106 -490
106-128

189-22

207-60
191-20

190-7

121-15
167-21s
166-17

190-14

169-39
184-16
206-8
161-18
207-9

106 45
106-133

207-69
204 -5

195-5

a22 23+
169 18
167-15%

190-17

176-23
207 -42
207 -8

162 -56¢
207-76

106 -49
106-137

207-21

196-9

128-7
169-46¢

190-32
176-35

207-19
186-74

106 -34
106 -142

214-35

.2%-27
194-28

195 -34
184-8

190-Se

106 58
106 146

216-7

124 30e

194-13
184-19

190-43+

106 -62
106 150

124 -31

194 28
207 -33

208 63

106 -84
106-155

124 -38+

196-18
207-45

203-64

106-89
106 -159

124 -41.

203-67

106-103
106-163

138-54»

211-19

SFQ 0286

166-107
106-167

140-60¢

214 50
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CALR9 115 12 153-6¢

CF.576¢ 93-42¢

CF.ATN 93-37¢

CF.MSC 93-38¢

CF.OTH 93-39¢

CF.SHD 93-41¢

CF.THS 93-400

CLOG 174-30 174-38 177-11¢
CLOSEF 178-19 179-12¢ 180-113 197-6 200-10
CLRBFL 168-23¢ 168-25

CLRBUF 124-18 124-37 168-17¢
CON.A 113-15¢0 116-3

CON.A1 113-165 113 18 146-21
CON.A2 113-20 113-22¢

CON.D 113-26¢ 116-31

CON.H 113-3260 116-31

CON.N 1:4-100¢ 116-31
CON.N1 114-11¢ 114-13
CON.O 114-40 116-31
CON. 113-5¢ 113-9 116-31

Q
CON.QX 113-7 113-10¢

R 114-19¢ 116-31
CON.R1 114-21 114 -260
CON.S 114-320 116-31
CON.S1 114-330 114 35
CR 88-58 106-203 110-11 114-11 130-60 146-14 146-22 148-9 149-9 186-52
CRLF 103-55¢ 110 13
CT.AVL 97-140 120-32 186-77 190-5 190-4%3 203-66
CT.BRL 97-120 207-12
CT.CMD 97-240 121-15 162-86 164-28 167-21
CT.MSG 97-210 121 13 122-23 124-30 138-54 140-60 143-19 169-18 169-46 172-20
CT.REQ 97-19¢ 123-7 123-27 124-31 124-38 124-41 162-86
CT.ARN 97-230 121-10 122-23 162-87
CT.US50 97-18¢
CT.UNT 97 100
CT.vEC 97-110 162-33 193-29 207-11 207-77
CTABER 193-26 198-5¢0
CTABS %gg-}?’ 180-72 190-4 190-29 192-16¢ 192-17s 193-10 196-7 203-61 211-10 212-10 214 32 2i6 4 216 36
CTRLRS 100-168 192-18+ 194-32s¢ 212-11 216-37
98-39¢ 134-26
98-40¢
98-410
98-42¢
98-430
98 -440
98 -450
98 -464¢
98-470
98-48¢
98 49¢
98 -500
98-51¢0
98-52¢
98-53¢
98 S4¢ 135-19

CoOPEOOODOODOO0O
888888%%8?888888
o put Pt s Pt Pt o Ogooo
NbdwuN=O ~NOND W -
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D.ECCC

-550

-11¢
38:7%
98-21¢
99-2¢
99-3¢
99-5¢
99-79
99-92
98-19¢
98 -25¢

-140
-35¢

¥

o e e
nvay
cee

-49
-68
-8

33832888238838838888
ST

133-45
133-23
133-30

133-36
98-30

196-13
186-120
98-30

136-22¢
195-30¢

142-42¢
98-32

133-22

133-14
98-30

137-16+

133-6¢
136-21s
139-29

130-45
214-38
98-30

138-44¢
138-45+
133-15
195-25

166-24
83-374
186-110
156-53
129-40«
129-50¢
129-41«
129-44.
129-43¢
129-52+¢
129-42«
117-24
163-6

133-63
133-59
133-41

216-11

186-121

142-43
133-20
214-45
133-36

186-- 9
133-7
186-121
192-8
138-23

138-48
139-28

216-12

157-17¢
129-55+
129-51e
139-38

129-45¢

129-57

119-7
163-8

133-71
133-51

186-121

196-13

133-8¢
195-26
138-55

186-119
139-29

183-20
129-56+
129-59
139-39
139-39

129-58+

163-31

216-10

186-106 186-107 186-108
195-30¢ 195-32
139-24 142-55 143-24 143-26 154 -31

186-119

183-22 183-24
139-36 197-5e
129-60

180-54 180-56

129-59

161-24

186 88

186 119

190-11.

SFQ 0288

190 44,
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PARAMETER CODING MACRO V0S.00 Wednesday O4-Jan-84 16:12 Pege S-6
Cross reference table (CREF V05.00)

DMPROG 100-18¢ 106-207 106-208 117 25+
162-73  163-5 163-7
OMTRLN

99-23¢
OONE 125-18 144-149¢
DSPSIZ 124-10 125-20¢
138-25

DY.AVL 98-12¢
192-4»

118-19s 141-4 141-8 143-31

190-11
195-32«

190-44
195-334

139-26 214-38

192-Se

186-91
195-4

DT.UNT 98-10¢
DTABS 100-14¢
OU.DFL 96-23¢
DU.FTL 96-26¢
DU.INF  96-242
DU.QUE 96-22¢
DU.SPC 96-27¢

DU.TER 96-25¢
ouP 90-344
ESEND 83-3740
ESLOAD 83-374¢
EF .BBR 93-29¢
EF.B8U 93-30¢
EF .CON 88-57¢

EF.LOG 93-31¢
EF .NEW 88-57¢
EF .PUR 88-57¢

EF .RES 88-57¢

EF .SEXx 93-32¢

EF.STA 88-57¢
EN 1-22¢

162-74
€0 1-38¢
203-53

ERR.SZ 114-20

ERR.TB 114-23

ERR.TN 106-:934 161-44
ERROOL1 106-26¢
ERROO2 106-30¢
ERROO3 106-34¢
ERROO4 106-38¢
ERROOS 106-43¢
ERROO6 106-56#
ERROO7 106-470
ERROO8 106 -60¢
ERRO14 106-52¢
ERRO21 106-75¢
ERRO22 106-86¢
ERRO23 106-910
ERRO24 106-1058 174-63

ERRO2S 106-109¢ 175-105
ERRO26 106-1140 206-27

ERRO27 106-118¢ 184-21

ERRO28 106-1220 207-66
ERRO29 106-1264 207-73
ERRO30 106-131¢ 121-24

106-1350 121-46
ERRO32 106-139¢ 124-12
ERRO33 106-1444 123-22
ERRO34 106-148¢ 165-4

124-6
166-21
83-427

83-447
200-15
115-17

87-14
214-19
115-22

83-357
179-20
104 -20

83-426
200-11
106-64

1-42
178-12
103-85

1-117
179-11
103-90

115-14

162-61

143-32

101-6
214-40
140-61

145-10

103-24
214 -S54
162-63

145-11

117-19
219-17
162-88

162-67

118-1
220-23
162-92

SFQ 0289
162-70 162 72
121-30 162-16
220-49

183-38 203-13

|



PARAME TER COOING HA RO

Cross reference t

ERRO3S
ERRO36
ERRO37
ERRO38
ERR23A
ERR238
ERR23C
ERRBLK
ERRC

FSCLEA
FsDU
F SEND

F SHARD
Fermd
FSINIT
Fsow
F $M0D
F $MSG

F $PROT
F SPWR
FSRPTY
F $SEG
F$SOFT

106-152¢
106-157¢
106-161¢
106-165¢
106-94¢
106-95
106-98
100-8¢
112-42
112-51
103-61¢
125-16
103-59¢
125-15
100-8¢
140-66
140-58
100-8¢
100-8¢
88-61
88-57¢
83-3740
83-3740
83-3740
106 -86
106-157
199-10
205-16
210-2
220-9
83-3740
83-3740
83-374
83-374
106-62
106-150
197-31
203-70
207-6
210-9
213-S
83-3740
83-3740
83-374¢
83-374¢
83-3740
83-3740
106-54
106-111
106-142
106-214
83-3740
83-3740
83-3740
83-3740
83-374¢

154-25
169-41
169-50
175-35
106-101
106 -99¢
106-102¢

112-49
116-31¢
142-55
142-30¢
112-47
140-25¢

141-2¢
140-68

161-35
175-28

202-9
199-10
83-401
106-91
106-161
200-8
206-6
210-9
220-9
200-8
201-8
83-374
83-374
106-84
106-155
198-43
204 -2
207-79
210-29
213-5
218-53
86-10
169-1
186-169
83-401
106 -26
106 -56
106-114
106-144

187-9
186-47
219-12

204-13

116-16¢

114-26
142-31

141-21

175-32

202-35
199-18
87-31
106-105
106-165
200-28
206-6
210-29
220-101
200-43
201-34
83-374
83-374¢
106 -89
106-159
199-18
204 -2
207-79
210-29
216-54
218-79
86-27
198-43
186-169
87-31
106-28
106-58
106-116
106-146

187-15
186 -200
220 32

141-23¢

182-15

88-51
106-109
106-193
201-8
206-33
211-3
221-15

83-374

83-401
106-103
106-163
200-28
204-17
208-2
211-3
216-73

197-31
88-31
106-30
106-60
106-118
106-148

204 -5

106-26
106-114
171-11
202-9
207-6
211-40
221-16

83-374
87-31
106-107
106-167
200-43
204 -17
208-2
211-3
216-73

200-28
185-1
106-32
106-62
106-120
106-150

201-19
186-41
106 -34
106-75
106-122
106-152

F7

(882¢ vogosn’-day 04-Jan-84 16:12 Page S-7

106-34
106-122
181-6
203-52
207-719
212-34
221-23

83-374
106-28
106-116
171-13
201-34
205-7
208-5
211-40
218-43

201-19
202-36
106 -36
106-84
106-124
106-155

211-40
218-719

202-20
203-32
106-38
106- 36
106-126
106-157

106-43
106 -131
185-1

203-70

216-54

83-374
106-36
106-124
181-10
202-35
205-16

212-3
220-32

202-20
217-2
106 -40
106 -89
106-128
106-159

106-47
106-135
186-41
204 -2
208-5
21€-73

83-374
106-40
106-128
1681-14
207 - 36
296 -6
<09-8
e\e-3
220-101

203-70
218-43
106-43
106-91
106-131
106-161

83 374
106-45
106-133
185-1
203 -52
206-6
209-8
212-3
221-15

216-54
220-101
106 -45
106-103
106-133
106-163

106-56
106-144
187-9

204 -17

209 -2
218-43

83-374
106-49
106-137
186-41
203-54
206-33
210-2
212 34
221-16

106-47

106-105
106-135
106-165

106-60
106-148
189-1
205-7
209-8
218-53

83-374
106-54
106-142
186-169
203 -54
206-33
210 2
212 34
221 23

106-49
106 107
106 137
106-167

SFQ 02%0

106-75
106 152
197-31
205 7
210 2
219-12

83-374
106-58
106-146
186-200
203-54
207-6

10-9
213-5
221 24

106 -52

106-109
106-139
106 193



G7

PARAME TER ING MACR O4-Jan-84 16:12 P s e
Cross rofosggco tab °rx82» vo§'83§'d" an- age SFQ@ 0291

FSSRY  83-3740 171-11 171-13 172 19 172-22 181-6 161-10 181-12 181-14

F3SUB 2?3-3740 204 -2 204-17 205-7 205-16 206-6 206-33  207-6 207-79 208-2 208-5 209-2 209-8 210-2

F3SW 83-3740¢ 87-10 87-30

FSTEST 83-374¢ 203-54 210-29 211-3 211-40 212-3 212-34 213-5 216-73

FOATA 101-100 180-45 180-56 180-62 180-68 180-106+ 180-110e

FFREE 100-100 106-92 108-17 108-21¢ 117-17+ 128-29 128-41 128-45 129-50 129-58 129-60¢ 163-16 174-48 174-78
175-19 191-30+ 191-31 192-4 192-16 196-36 210-3 210-8+ 211-13 211-18»

FILOPN 101-11¢ 179-12 179-3+ 180-23 180-26¢

FMEM  100-120 117-17 196-3o-

FMEMS 100-138 117-18 196-37.

FMERR 107-7¢ 108-19 174-44

FNAME 101-7¢ 180-25

FNUM 100-300 117-22 119-8 141-11s 180-22+ 180-99+ 191-33s 214-21

FRMTT 103-54¢ 110-10

FS 1-21¢@ 1-38 1-40 1-43 1-63 83-358 83-427 83-447 101-7 103-25 117-19 118-1 178-12 179-11
179-20 200-11 200-15 214-19 214-40 214-54

FSIZE 100-11¢ 108-18¢ 117-18+ 128-30 128-43 129-52 129-57¢ 174-42 191-31¢ 196-37 210-3 210-8¢ 211-13 211-18»

FWORD 180-44 180-46 180-61 180-63 180-103¢

GSCNTO 83-374¢

GSDELM 83-3740

GSDISP 83-3740 220-9

GSEXCP 03-374¢

GSHILI 83-374¢

GSLOLI 83-374¢

GINO 83-374¢ 130-64 196-27

GSOFFS 233-3740 130-64 196-27 218-65 218-67 218-69 218-71 218-73 18-77 220-4 220-12 220-15 220-17 220-19

-2l

G$OFSI 233-3{40 130-64 196-27 218-65 218-67 218-69 218-71 218-73 218-77 220-4 220-12 220-15 220-17 220-19

GIPRMA 83-374# 218-65 218-67

GSPRMD 83-374¢ 130-64 218-69 218-71 218-73 220-12 220-15

GSPRML 83-3740 196-27 218-77 220-4 220-17 220-19 220-21

GSRADA 83-374¢ 130-64

GSRADB 83-374¢

GSRADD 83-374¢ 218-69 218-71 218-73 220-12 220-15

GSRADL 83-3740 196-27 218-77 220-4 220-17 220-19 220-21

GSRADO 83-374¢ 218-65 218-67

GSXFER 83-374¢

GSYES  83-3740 218-65 218-67 218-69 218-71 218-73 218-77 220-4 220-12 220-15 220-17 220-19 220-21

GETCON 155-17 155-19 155-29¢

GETCNT 113-15  114-10 114-19 114-32 155-140 156-16

GETCNX 155 168 155-28

GETCxX 155 30 155-32¢

GTORVT 130-41 133-4 134-24 135-17 136-19 137-14 138-21 142-37 143-22 154-148 161-22 190-41

GTT452 118-37 119-6¢

H.BRL 193-18 194-19 218-57¢ 218-69 218-69 218-69

H.8ST 193-24 194-24 218-58¢ 218-71 218-71 218-71

H.DRV 190-40 195-9 195-19 218-59¢ 218-73 218-73 218-73

H.PRM 195-21 218-600 218-77 218-77 218-77

H.UBA 193-15 218-55¢ 218-65 218-65 218-65

H.VEC 193-21 193-30 194-22 218-568 218-67 218-67 218-67

HMC.BF1 90-440 90-45 124-17

HC.BF2 90-45¢ 90-47 106-185 124-4 124 -8+ 124 -9 124-36

HC.8SZ 90-24¢ 90-45 90-47 124-20 141 13 141-17 163-11 163 17 168-20 168-22 213-25
HMC.CCT 90-32¢ 167-19»
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PARAMETER CODING MACRO V05.00 Wednesday 04-Jen-84 16:12 Pege S-9
Cross reference table (CREF v05.00)

.Ctv
.CMO
.CPK

.ESZ
< INT
JISZ
MCT
JMEV
.MPK
.MSG
.PSZ
.RSZ
MC.S512
HCOMM
HELP

AARREEEEE AAE

I$PROT
ISPTAB
IsPWR
ISRPT
I$SEG
IsSETU
ISSFT
IsSRv
IssuB

I$TST

18
ICONT

IER
IFLAGS
INIT)
INIT2
INITS

90-37¢

192-16#

166-19
90-32
90-44

168-20
90-35
90-28
90 28

167-18»
90-35
90-38
90-29
90-44
90-31

109-15

162-62
83-369

186-4¢

210-16
220-61
196-4

202-9¢
199-100
200-8¢
201-8¢
218-79¢
189-1¢
83-401
217-2
106-264
106-564
106-114¢
106-1449

187-9¢
221-16

186-47¢
203-54
221-15
220-9
171-11¢
203-54
206-33¢
209-8
203-54
211-3¢
216-730

189-19
138-51

133-16
189-13

90-34
106-171

174-41

90-37
106-173

90-31
166-20

90-34

83-391
186-157
210-31
220-70
218-62¢

556
a¥y-18¢
200-28
201-34¢
220-9
197-31

83-401¢
217-2¢
106-28¢
106-58¢
106-1164
106-146¢

221-16¢

186-2004
204 -2
221-15#¢
220-32¢8
171-13#
204 -2
206 -33¢
209-8¢
203-540
211-40

213-16
140-39

189-6»
191-5¢

109-23»
109-22

109-20
109-21s
166-26

83-409
186-187
211-22
220-94
218-77

200-430

198-43¢
87-31
218-43
106 -30¢
106 -604
106-11684
106-148¢

221-23

205-7
221-16

172-19¢
204 -2¢
207-6

209-8¢
203-70
211-40¢

142-46
189-12»

162-70»

109-22
175-20

83-437
197-7
211-27
221-2

87-314
218-43¢
106-32¢
106-62¢
106-120¢
106-1508

221-23¢

206-6
221-24

172-22¢
204-17
207 -6
210-2
204 -2
211-400

189-18+

162-71»

123-10

85-12
198-30
211-42

88-51
220-101
106-340
106-75¢
106-122¢
106-152¢

207-6
221-24¢

181-6¢
204 -170
207-79
210-20
205-7
212-3

189-19«

162-72+

123-15

86-18
199-12
212-16

88-51¢
220-101¢
106-36¢
106-340
106-124¢
106-153¢

208-2

181-10¢
204-17¢
207-79¢
210-9
206-6
212-3¢0

213-16

162-73e

123-20

87-22
200-19
212-21

185-1

106-38¢
106-86¢
106-1266
106-157¢

209-2

181-12¢
205-7
207-79¢
210-9¢
207-6
212-34

213-18+

164-19«

162-84

185-1¢

106-400
106-89¢
106-128¢
106-159¢

210-2

181-14¢
205-7¢
208-2
210-9¢
208-2
212-340

214-13

164 -20a

164-26

98-41
201-10
216-55

186-41
106-430
106-910

106-131¢
106-161¢

211-3

216-25¢

SFQ 0292

164-21s 164-22¢ 166-30+¢ 167-17+

103-16 103-35 184-28 184-37
201-21 202-11 202-22 203-5¢
216-60 216 75 218-5¢ 218-97

186-418 202-36 202-368 203-52

106-450 i06-478 106-49¢ 106-52¢

106-1034 106-105¢ 106-1078 106-1094
106-1334 106-135¢ 106-1374 106-139%¢
106-1634 106-165¢ 106-167# 106-193¢

212-3 213 5

208
212-3 213-5
210-2 210-29 210-29¢ 210-29¢
213-5 213-5¢ 21€-54 216-73

216-26¢
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PARAMETER CODING MACR € : .
P 0(¥8€¢03°g?83’od.y 04 Jan 84 16:12 Page S-10

cross reference table

INITA
INITS
INITBL
INITWA
INITWB
INITWC
INITXX
INTRCY
INTSRY
INTSTO
INTST)
IPADRS
IREST
ISR
ISTRY
ISTRTH
IXE

Js P
KTBASA
KTBASO
KTHMEM
Ku.BRL
KW, CSR
KW.EL

KW .H2Z
KW.0UT
Ku . VEC
KWlll
LSACP
LSAPT
LAY
LSAUT
LS$AUTO
LsCCP
LSCLEA
L+CO

L $DEPO
L SDESC
L $DESP
L $DEVP
L$DISP
L$DLY
L$DTP
L$DTYP
LSOV
LSsOUT
L$DVTY
LSEF
LSENVI
LSERRT
LSETP
LSEXP)
LS$EXP4
LSEXPS
L $HARD

193 490
196-49
175-42
103-648
103-65¢
103-488
190-55
100-35¢
181-12¢
103-62¢
103-63¢
101-25¢
100-260
88-57¢
100-27¢
100-28¢
88-57¢
83-3749
100-208
100-21¢
102-12¢
102-5¢
1u2 -4¢
102-8¢
183-1?
102-7¢
88-62
102-6¢
181-6¢
83-427¢
83-4278
202 -9¢
83-427¢
83-427
83-427¢
83-427
83-427¢
83-427¢
83-427
83-427¢
83-427¢
83-427
83-427¢
83-427¢
83-427¢
201-8¢
83-427¢
83-427
83-427¢
83-4278
83-427
83-4270
83-4278
83-427¢
83-427¢
83-427

175-62¢
196-6
196-15
196-27
197-40
181-13.
207-21
207-18
207-75
182-17
189-12

189-6
133-16

186-169

191-16»
121-39
121-41
183-18
173-31
181-9
191-17»
191-20

199-10¢
200-8¢

103-25¢

85-8¢

103-140

100-8¢

218-53

207-26¢

192-19
214-13

214 -13
189-18

201-19

122-4

121-44
184-16
183-19
182-25
191-20

218-53¢

207-35

194 -4

216-26
202-20

169-34
122-6
184-19
191-18s
191-21

207-48s 2C7-62

194-5

176-30 181-9+ 182-23 182-25+ 183-14 184-14
122-9 169-36 169-39 173-55 173-56 173-57
191-Se¢  191-6e¢ 207-42 207-43

191-11e
176-32

191-15e
176-35

191-21e
181-7»

SFQ 0293

207 -40
181-8»



PARAMETER CODING MACRO V05.00 Wednesday 04 Jen B84 16:12 Fage S-11
Cross reference table (CREF V05.C0)

LSHIME 83-4278 128-54

LSHPCP 83-427¢

LSHPTP 83-427¢

Lsrmd 83-427 86-10 86 10¢
LSICP 83-427¢

LSTNIT 83-427 189-1¢

LSLADP 83 427¢

LSLAST 83-427 220-100¢ 221-24
LSLOAD 83-427¢

LSLUN  83-4270 120-29+ 121-12+ 154-31+ 161-18+ 203-63¢
LSMREV 83-4272

LSNAME 83-427¢

LSPRIO 83-427¢

LSPROT 83-427 187-9¢

LSPRYT 83-427¢

LSREPP 83-427¢

LSREV  33-427¢

LSRPT  83-427 186-47¢

LSSOFT 83-427 219-12 219-12¢
LS$SPC  83-427¢

LSSPCP 83-427¢

LISPTP 83-4278

LSSTA  83-427¢

L$SW 83-427 87-10 87-10¢
LSTEST 83-427¢

LsTIML  83-4270

LSUNIT 83-427¢ 190-46 192-6 195-35
L10000 86-10 86-270

L10001 87-10 87-300

L10002 106-28¢

L10003 106-32¢

L10004 106-36¢

L10005 106-40¢

L10006 106-45¢

L10007 106-49¢

L10010 106-54¢

L10011 106-58¢

L10012 106-62¢

L1CO13 106-84¢

L10014 106-89¢

L10015 106-103¢

L10016 106-107¢

L10017 106-111¢

L10020 106-116¢

L10021 106-120¢

L10022 106-124¢

L10023 106-128¢

L10024 106-1338

L10025 106-137¢

L10026 106-1428

L10027 106 1466

L10030 106-150¢

L10031 106-1355¢

L10032 106-159¢

L10033 106-163¢

L10034 106-1670

J7

SFQ 0294



IK7

PAR 4 16: P -12
AL 1E8,SIDING, G0, U3 Oegiroes O Jom 84 16112 Pagm S s#a 029

L1003S 106 214¢

L10036 171-13¢

L10037 172-22@

L10040 181-10¢

L10041 181 14¢

L10042 186-169 186-200¢

L10044 197-31 198-43¢

L1004S 199-18¢

L10046 200-28 200-43¢

L10047 201-19 201 34¢

L10050 202-20 202 -35¢

L10051 203-70 210-29¢

L10052 204-17¢

L10053 205-168

L10054 206-330

L100SS 207-79¢

L10056 208-5¢

L10057 209-86

L10060 210-9¢

L10061 211-40¢

L10062 212-340

L10063 216-54 216-73¢

L10064 218-53 218-79¢

L10065 219-12 220-32¢

L10066 221-16¢

L10070 221-16 221-23¢

LBUFE 102-23¢ 141-10s 141-14

LBUFN 102-22¢ 141-7+ 141-12 141-13s 141-14 141-22¢ 213-26

LBUFS 102-21¢ 117-16s 141-2  141-6s 213-19 213-22¢

LDOM  120-23¢ 120-38

LONEXT 120-31 120-34 120-360

LF 88-59

LOAD 163-24 164-16¢

LOADB 162-68¢ 163-32

LOADDM 120-33 162-15¢

LOADEL 162-85 164-27 165-%¢

LOADER 162-42 162-58 163-25 164-25 165-5¢

LOADT1 162-65 163-5¢

LOE 88-57¢

LOG 90-12¢

LOGCHK 213-20 213-31¢

LOGMYL 103-808 213-2%

LOGM2 103-81¢ 213-28

. LOGM3 103-82# 213-33

LOGOUT 213-238 213-27

Nt 3T 70 183-25 183-29 183-34

L 111- 111-1¢C 111-13 111-17¢0 183- 183- -

LPNTB 106-27 106-31 166-35 106-39 106-44 106-48 106 -53 106-57 106-61 106 -83 106 -88 106 92 106 96 106 102
106-106 106-110 106-115 106-119 106-123 106-127 106-132 106-136 106-140 106-153 106-158 106-162 106-166 106-169
106-176 106-183 106-187 106-200 111-9¢ 148-7  149.7

LPNTF 111 60 112 47 114-26 130-36 130-4% 130-111 191-12 196-6 213-21 213-28 213-33 215-5

LPNTS 111-156¢ 186-50 186-71

LPNTX 111-12¢ 138-55 138-57 142-S55 143-26 207-18 207-75

L7111 163-13 163-15¢

LTiL1 163 11 163-30

LTILZ 163-19¢ 163-21



L7

PARAMETER CODING MACRO VOS5.00 Wednesdey 04 Jen-84 16:12 Page 5-13
Cross reference table (CREF v05.00)

M1
M2

&

EEERR

3333333333333333333333
3 BT

1-25¢
1-26¢
106-113
142-57
190 49
1 290
1-30¢
106-113
142-57
190-49
1-37¢
1-34¢
93-5¢
93-23¢
93-74
93-64
93-17¢
93-21¢
93-19¢
93-24¢
93-20¢8
93-8¢
93-9¢
93-10¢
93-15¢
93-11¢
93-160
93-12¢
93-22¢
93-18¢
93-130
93-14¢
128-34¢
125-17
103-67¢
195-11
1-36¢
90-11¢
218-69
218-71
218-77
218-73
106-187¢
106-141
218-65
218-67
1-35¢0
138-22
103-60¢
138 27
106 210
112-44
112-43¢
103-79¢
1 926
102-11#

1-34
1-35
123-28
159-1
191-23
1 34
1-35
128-28
159-1
191-23
97-15
1-36

128-37
143-19¢
138-55
198-12¢
220-76

218-86¢
218-87#
218-90#
218-88¢
106-190
106-154
218-842
218-85¢
1-36
138-59¢
138-57
138-47
106-212¢
112-49¢
112-46
191-12
81-7
171-12»+

1-37
1-37
129-39
161-27
195-39
1-37
1-37
129-39
i61-27
195-39
105-9
85 9

143-26

106-183¢

85-10

138-49

175-26+

1-48
1-49
130-30
173-7
196-22
1-50
1-51
130-30
173-7
196-22
120-24
103-85

103-90

138-52

175-33

1-366
1-450
133-9
173-18
216-27
1-727
1-811
133-9
173-18
216-27
174 -92
115-17

115-22

138-584

182-12+

83-363
83-364
136-12
173-32
216-38
83-365
83-366
136-12
173-32
216-38

117-42

117-42

204 -3»

83-432
83-433
136-23
173-64
220-6
83-434
83-435
136-23
173-64
220-6

140-61

186-63

204-11

103-28

98-27
138-30
173-73
220-39
103-32

98-27
138-30
173-73
220-39

162-63

213-2

200-15 218-74
99-20 103-29
138-60 140-26
186-54 136-75

200-15 218 74
99-20 103-33

138 60 140-26
186-54 186-75

162-92 183-38

213-10 214-7

2l0-89
103-42
140-41
186 -89

218-89
103-42

140-41
186 -89

203-13

216-28

220-5
104 -12
140-69
186-122

220-5
104-12
140-69
186-122

203-53

220-38
104-52
140-74
186-150

220-38
104 S2
140-74
186-150

SFQ ©29¢

106-42
142-48
186-179

106-42
142-48
186-179



M7

PARAMETER CODING MACRO V0S.00 Wednesday 04 Jan 84 16:12 Page S-14 SF@ 0297
Cross reference table (CREF v05.00)

NXMI 171-11¢ 175-28 182 15 204-5
O$APTS 83-3740 83-427
OsAV 83-3740¢ 83-427
OSBGNR 83-3746 83-4076 83-427
OSBGNS 83-3740 83-407¢ 83-427
0sou 83-374¢ 83-427
OSERRT 83-3740 83-407¢ 83-427
OSGNSW 83-374¢ 83-4070 83-427
OSPOIN 83-3748 83-407 83-4070 83-4072 83-4070 83-407% 83-4070 83-427
OSSETU 83-374¢ 83-4076 83-427 220-100
ONEF IL 1-5¢ 1-9 81-12 82-1 83-3534 83-395 87-32 88-1 88-8¢ 88-13 185-2 186-1 186-8¢ 186-13
202-37 203-1 203-9¢ 203-16 217-3 218-1 218-90 218-15

OP_.ABD 92-3¢
OP_ ACC 92-4¢
OP.AVA 92-22¢
OP.AVL 92-5¢
OP.CCDO 92-64
.CMP 92-70

92-23¢

92-29¢

92-208 123-6 123-9

92-806

92-28¢& 162 68

92-9¢

92-100

92-278

92-110

92-18¢

92-190 164-17 166-22

92-12¢

92-130

92-2560

92-140

92 314 123-9 124-34

92-15¢

92-210

92-244

92-30&6 123-6 124-15

92-160

92-17¢
112-41 112-48 112-53¢
106-213 111-22 112-408 112-52 143-36 145-12 150-8 151-8 152-8
94-106 95-116 162-71e¢ 164-20+ 168-20e
94-11¢

95-18¢

95-57¢

94 384 95-55¢
TI 95-584
PSP 94-27¢

.CRF 94 -60 95-64 123-20 167-17+
P.CTMO 95-560
P.CYLS 95-32¢
P.DEXT 95-630 N
P.OFLG 95-64¢
P_.DMDT 94 520
P.DPRG 95-650

45

pmgmm
638

o
$§c

2835

38

nnD
ARA

g

..

SAAAAAAAARAAAA R AR AR AR LA:

sFEL T

ggg émm

VUVVVVLVOLVOO
322235



N7

PARAMETER CODING MACRO V0S5.00 Wednesday 04-Jan 84 16:12 Page S 15
Cross reference table (CREF Vv05.00)}

P.DTMO 95-66#
P.ELGF 94 2S¢
P.FBBK 95-12¢
P.FLGS 95-9¢

P.GRPS 95-31¢
P.HSTI 94-240
P.HTMO 94-39¢
P.LBN 94-130
P.MEDI 95-27¢
P.MLUN 95 230
P.MOD 94-90

P.OPCD 94-80

P.OTRF G4-184
P.OVRL 94-53¢
P.RBN 94-32¢
P.RBNS 95-340
P.RCTC 95-35¢
P.RCTS 95-33¢
P.RGID 94-460
.RGOF 94 47¢
SHST 95-29¢
.SHUN 94-260
95-10#8
94-410
95-300
94-12%
94 -230
94-76

95-480
95-264
94 -400
94-370
95-49¢4
PAT16C 101-34¢
;ngGH 101-35¢

Fod
HR”

RERRREES

.v:o‘v'nvv'nv'n'n'n'n'n
s

A
g
-

110-20¢
PF 110-18¢
PNT 88-57¢

PNTERR 140-67

PNTNUM 113-27

PNTNUS 146-13

PNTPKL 106-176¢
PNTPKT 106-14S
PRI 88-574
PRIOO 88-57¢
PRIO1 88-57¢
PRIO2 88-57¢
PRIO3 88-57¢
PRIO4 88-57¢
PRIOS 88-57¢
PRIO6 88-57¢
PRIO7 83-427

PRINTC 106-203
156-67
PS 110-240

PTYPE 106-212+

95 25¢&

95-450
95 410

95-8¢0
95-17¢
162-72+

164-22»+

164-21+
95-474
95-28¢

123-15

162-70+
95-244
95-7¢

95-440
95-540

131-20
214-59
111-9
111-6

161-15¢
113-33

156-17¢
106-180
106-149

197-4

88-57¢
110-8¢
159-4
111-15
110-15

95-43¢8

123-10
162-73»

95-466
162-84

164-19»
95-42¢6

214-53

111-27
213-24
114-5
106-169¢
207-21

162-36
113-8
159-12

111-6+

166-30+

164-26

168-19»

214-59

156-15¢

207-22 207-69

175-28 182-15 191-20
113-16 114-11 114-33
159-28 183-28 183-33

111-9+ 111-12« 111-15+

204 -5
130-52
183-36

111-27¢

207-49
130-57 130-60 146-14 146-22
186-52

148-10+ 149-10»+

148-9

149-9

SFQ 0298

156-59



B8

PARAMETER ! (¥ ING MACRO V0S5.00 Wednesday 04 .Jan-84 16:17 Page S 16
refer.nce table (CREF v05.00)

Cross

RF TMD2
RP TMSD
RP TMSG
RP TMSH
RPT¥X

RSP . Cx
RSP .51
RSP .S2
RSP S3
RSP . S4
RSPORP
RSPOSP
RSPERR
RSPIN

RSPMUR
RSPNRP
RSPNTO
RSPNXT
RSPOU

RSPOU2
RSPOUS
RSPOUT
RSPPT2
RSPPTS
RSPPTHW
RSPRPT
RSPTHM

RSP TMO
RUNDM

RWORO T
RWROE 1
SSLSYM

106-212
180-40
129-53
180-43
117-26
180-28¢
280-24
117 15
121-9¢
121-7¢
90-6¢
90-5¢
118 160
103-56¢
103-57¢
103-%8¢
106 -202
183-15
186-740
186-76
186-86¢
186-90
186-121
186-119
186-50
186-71
186-69
175-74
175-62
175-64
175-66
175-68
121-25
124 -24
123-11
121-14
123-8
122-S
121-40
121-11
121-16
124 -32
124 -39
123-28
124 -40
124-11
123-21
122-7
121-22
121-42
120 160
180-65
180-35

110-22¢
180-42
178-16¢
180-71
119-10
180-33
180-27¢
182-12¢
122-18
122-19
167-18
167-18
216 39
183-25
183-29
183-34
138-56
183-36¢
186-154
166-87
186-147
186-1460
186-178¢
186-177¢
186-1740
186-175¢
186-156¢
175-83
175-73¢
175-79¢
175-880
175-966
121-47
125-40
123-16
123-60
123-10#
122-8
121-43
122-40
123-28¢
124 -410
124 -420
124 -30¢

124 -15¢0
123-27¢
122-11¢
121-29¢
121-46¢
129-63

180-91¢
180-51

83-374¢ 86-270

111-12
180-61¢

180-74
178-17
180-55
191-29
129-65

167-19

143-27

186-148¢

175-91

122-23¢
125-20
123-220

122-10
121-45
122-25

210-5

180-89
87-300

148-10 149-10

180-113¢
180-210 214-24

180-57 180-39
200-16 203-72
210-7 211-17
148-8 149 8
175-101¢

123-23 124-13
122-160

121-48¢

124 A8

211-15 212-12
180-95 180-118¢
106-286 106-326

130-64

180-88
211-12
212-14

183-140

124-25

106-369 106-400
106 1030 106-1070 106-1112 106-116&0 106-120¢ 106-1240 1061280 106-133¢
106-1630 106 1670 106 2140 130-64

130-64

180-97
213-36 216 46
186 -51

106 -45¢

130-640 171-130

106-45¢

106-1370 106 1420 106-1468 106-1500
186 - 2008

172 220

106 -540
181 108

106 -580
181 140

106 -62¢

SFQ 0299

106-840 106-89¢
106 1558 106-1592
196-27 19%-2°



C8

BAS2ETER SOREC, R0 UAEr Ookegysdey O4-Jen-84 16112 Page 5-17 5¢a 0300

196:200 1381270 198-43¢ 199-180 200-430 201 340 202-35¢ 204-170 205-160 206-33¢ 207-798 208-5¢ 209-80 210 9
210-290 211-400 212-3a¢ 216-730 518.79¢ 3530-326
S.EL  220-12 220-43¢
S.IM  220-19  220-46¢
S.LOG 220-21 230.476
S.MAN 220-4  220.370
S.MES 220-9  220.40¢
S.SSF  220-17 220-450
S.XL  220-15 220-440
SA.A2 89-340
SA.BST 89.726
SA. M1 89-28¢ 209-3
SA.CMD 89-230
SA.CME 89-480
SA.CNT 89-78¢ 162-49 162 S4
SA.CTP 89-51¢
SA.DI 89-35¢ 175-73
SA_ERC 89-15¢
SA.ERR 89-68 105-87 176-20
SA.GO 89-700 174-104
SA.INE 89-630
SA_INT 89-21¢ 207-25
SA.LFC 89-71#
SA.MCV 89-776¢ 162-48
SA.MS1 89-270 209.3
SA.MSE 89-47¢
SA.MSG 89-226
SA'NV_ 89-33¢
SAINVE 89-646
SA.PRG 89-416
SA.S1  89-100 175-41 175-73  205-9  206-10 207-28
SAS2 89-9¢ 175.82 205.13
SA.S3  89-8¢ 175.90
SA.SA 89-7¢ 175.51
SA.STE 89-500
SA.STP 89-250 175-17 205-12 206-14 206-17 207-25 209-3
SA.TST 89-S7¢ 175.21
SA_VCE 89-626
SA_VEC 89-208
SA_WRP 89-240 206-14 206-17
SAMVEC 193-32  198.260
SEKERE 137-15 137.18e
SETOO 173-46¢ 173.51
SET01 173-47 173.49¢
SET02 173-550 173.58
SETTO 124-47  169-16 173-28¢ 176-24 184-9  186-58 190-55 191.27 207.34
FFPTBL 87-100 130-31 133.18 138-46 138-48 140-57 140.65 142.45 315.31 214-15 216.47
SM.IN 133-18 219.29¢ 220.19
SM.LOG 140-65 213-31 216-47 219-280 220 21
SM_MAN 130-31 214-15 219-260 5306
SM.SSF 140-57 519-270 220.17
SND.51 175-18s 175-63¢ 175.79 175.88
SND.S2 175-19¢ 175.20s 175.65¢
2o 124 53° 16582° 16a 23 167-150
- 2.82 164- 167- .
S0.BIT 130-31  133-18 140 57 140-65 213-70 214-15 216-47 219-166 220 4  220-4  220-4  220-17 220-17 220-1

| | ‘ -



D8

RASSLE TER SQUINC JFE0 MhEr Ofo¥eggyecey O4-Jen-84 16112 Page S 18

SO.EL

SO. XL

SSTEP4
ST.ABO
ST.AQL
ST.AVL
SY.CMD
ST.CHP
SY.CNT
ST.DAT
ST.DIA
ST.DRV
ST.HST
ST."E
ST.MSK
ST.OFL
ST.SuB
ST.SUC
ST.WPR
STIME

STLOOM
STORAG
ST0S12Z
SvVCGBL

SVCINS

22019
142-43
138-46
162 -46
9% 70
96 -18¢
96 -9¢
9 -60
9%-12¢
9% 150
96-13¢
9%6-17¢
96-160
96 140
96-100
96 -3¢
96 -8¢
96 -40
96-5&
9%-11¢
102-9¢
118-38
84-3¢
84 -5¢
83-374¢
83-427
83-427
83-427
83-427
83-427
83-427
83-427
83-427
87-10
106-16¢
106-43
106-75
106-109
106-131
106-152
106-193
186-47
200-8
220-100
83-374¢
83-427
83 427
83-427
83-427
83-427
83 427
85-8
103-14
106-40
106 89
106-128

gen, w2 mD Gpp o
138-48 219-15¢ 220-15 220-15 220-15%
175-97« 175 109¢

123-15 162-84 164 -26

122-6 122-9 186-53 19C 48 191-22
117-24 117-25 118-19 119-7 180-70 180-73

83-383¢ 83-427 83-427 83-427 83-427 83-427
83-427 83-427 83-427 83-427 83-427 83-427
83-427 83-427 83-427 83-427 83-427 83-427
83-427 83-427 83-427 83-427 83-427 83-427
83-427 83-427 83-427 83-427 83-427 83-427
83-427 83-427 83-427 83-427 83-427 83-427
83-427 83-427 83-427 83-427 83-427 83-427
83-427 83-427 83-427 83-427 83-427 83-427
83-427 83-427 83-427 85-8 85-8 85-8
87-10 87-10 87-10 87-10 100-8 100-8
106-26 106-26 106-26 106-30 106-30 106-30
106-43 106-47 106-47 106-47 106-52 106-52
106-75 106-75 106-86 106-86 106-86 106-91
106-114 106-114 106-114 106-118 106-118 106-118
106-131 106-135 106-135 106-135 106-139 106-139
106-152 106-152 106-157 106-157 106-137 106-161
106-224¢ 171-11 171-11  171-11 172-19 172-19
186-47 186-47 187-9 187-9 187-9 189-1
201-8 201-8 201-8 202-9 202-9 202-9

83-380¢ 83-427 83-427 83-427 83-427 83-427
83-427 83-427 83-427 83-427 83-427 83-427
83-427 83-427 083-427 83-427 83-427 83-427
83-427 83-427 83-427 83-427 83-427 83-427
83-427 83-427 83-427 83-427 83-427 83-427
83-427 83-427 83-427 83-427 83-427 83-427
83-427 83-427 83-427 B83-427 83-427 83-427
85-8 85-8 85-8 85-8 85-8 85-8

103-14 103-25 103-25 103-25 103-25 106-13¢
106-45 106-45 106-49 106-49 106-54 106 -54

106-103 106-103 106-107 106-107 106-111 106-111
106-133 106-133 106-137 106-137 106-142 106-142

214 -41

83-427
83-427
83-427
83-427
83-427
83-427
83-427
83-427
86-10
100-8
106-34
106 -52
106-91
106-122
106-139
106-161
172-19
189-1
218-53

83-427
83-427
83-427
83-427
83-427
83-427
83-427
85-8

106-28
106 -58

106-116
106 - 146

214-55

83-427
83-427
83-427
83-427
83-427
83-427
83-427
83-427
86-10
103-14

106 -34

106 -56
106 -91

106-122
106-144
106-161
181-6

189-1

218-53

83-427
83-427
83-427
83 .427
83-427
83-427
83-427
86-10
106-28
106-58
106-116
106-146

106-150

83-427
83-427
83-427
83-427
83-427
83-427
83-427
83-427
86-10
103-14
106-38
106 -56
106-105
106-126
106-144
106-165
181-6
199-10
219-12

83-427
83-427
83-427
83-427
83-427
83-427
83-427
87-10

106 -32

106 -62

106-120
106 -150

83-427
83-427
83-427
83-427
83-427
83-427
83-427
83-427
86-10
103-25
106-38

83-427

87-10
106-36
106-24
106-124
106-155

SFQ@ 0301

83-427
83 427
83-427
83-427
83 427
83-427
83-427
83-427
87-10

103-25

106-43

106 -60

106-109
106-131
106 -148
106-193
181-12

220-100

83-427
83-427
83-427
83-427
83 427
83-427
85 8
103-14
10v 40
106 -89
106-128
106 159



PARAMETER CODING MACRO
Cross reference teble

106-163

106-159
107-7
110-18
110-22
110-24
117-30
121-46
123-22
130-34
130-64
154-25
162-36
162-61
165-4
169-50
174-63
175-28
175-32
175-105
176-45
180-29
180-92
180-120
182-15
186-119
186-119
186-121
186-200
189-15
190-26
191-7
191-20
193-7
196-15
196-27
197-4
198-8
198-20
198-27
201-19
203-70
204 -5
204 -14
206 -27
207-21
207-49
207-69
207-78
210-9
216-53
218-65
218-69
218-71
218-77
220-4
220-12

107-7
110-18
110-22
110-24
117-30
121-46
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201-19
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220-15¢
186-169¢
202-200
221-249
130-64
130-64¢
2206-150
220-100¢
130-64¢
220-13¢&
83-3740
106-103
106-163
205-16

83-401

87-30
106-28
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106-126
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106-124
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106-49
106-58
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106-146
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106 -49¢
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106-155¢
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106-139
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