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1.0 GENERAL INFOFMATION

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

1.1 PROGRAM ABSTRACT

This i3 the only diagnostic program provided for testing e UDA-S0
Unibus D'k Controller and the disk drives connected to it, There are
four tests within this diagnostic:

Test 4 1 - Unibus Addressing Test. tune the UDA-50 ROM resident
diagnostics, then further tests the Unibus address
interface,

Test & 2

Disk Res:dent Diagnostic Test. Exccutes the diasgnostics in
ench disk Jdrive,

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

Test # 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 program is designed to handle all future disk drives that are
attached to the UDA-50 without modifying or rereleasing. This is
possible because the disk drives are programmed to tell this diagnostic
sbout all their characteristics that make them different from other
drives, such as number of cylinders, sectors per cylinder, etc.

Two other "DP-11 diagnostic programs are provided for the UDA-50 disk |

subsystem: :
CZUDEDO - UDA-S50 Disk Drive Formatter, ;
CXUNFEQ - :A-50 Disk Drive Formatte~ Dato File !

OEC <11 - U ‘tus Exerziser can be run on the UDA-50 using the UDA-50 ;
mxchile DUBCO, k

This diagnosti~ hus been written for use with the Diagnostic Runtime
Ser:ices Softwar. (Supervisor). These services provide the interface :
to tha sperator and to the software environment, For a complete |
description o (e Runtime Services, refer to the XXDP+: User's Manual.
The~e is a brie' derncription of the Runtime Services in section 2 of
this document,

This diagnostic will test UDA-50's with modules M7485 and M7486,
yhenc~ar 4 Feult in detected in 8 UDA-50 and the fault can be i
igolated "to one of the two modules in the UDA-50, Replace that module, |
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1.2 SYSTEM REQUIREMENTS

This program wes designed using the POP-11 Diagnootic Runtime Services
revision C, Run time environments are determined by the Runtime
Services and may chenge as new versions of the Services are developed,
This program requires the following:

POP-11 Unibus proceasor

28K words of memory (minimum)

Console terminal

XXDP+ load media containing this program and the ZUDDEO,PAK
date file

One or more UDASO subsystems. The subsystem controller must be
type UDAS0-A with microcode level 3 or greater,

Line clock - either Type L or P

The line clock is usad for all timed loops in the prigram. The
diagnostic will run on a wystem with no ¢clock but will hang whenever
an event for which the progrem is waiting does not happen ?i.e.. [
time-out error message will not result).

This diagnostic program requires that the data file ZUDDEQ,PAK be on
the XXDP+ system device. This data file is ordered under the name
CZUDDEO. The XXDP+. syttem device must remain on-line during the
execution of this diagnontic,

SFQ 0004
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<.0 OPERATING INSTRUCTIONS

This section contains a brief description of the Runtime Services, For
detailed information, refur to the XXDP+ User's Manual (CHQUS),

2.1 COMMANDS

--------

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

RESTARI Start the diagnostic without initinlizin?

CONTINUE Continue at test that was interrupted (after ()

PROCEED Cont.nue from an error halt

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

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

DROP Deactivate a unit

PRINT Print statistical info~mation (see section 4.0)

DISPLAY Type a list of all device information

FLAGS Tyre the state of all 'lage (see section 2.3)

ZFLAGS Clear all flags (sce se¢ction 2.3)

R zommand cun be recognized by the first three characters,

may, for example, type "STA" instead of "START",

S0 you

SFQ 0005
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2. SWITCHES

1here are several switches which are used to modify supervisor
operation, These switches are appendnd to the legal commands, All of
the legal switches are tabulated below with a brief description of
eBSBéDIn the descriptions below, a decimal number is designated by

SWITCH EFFECT

_______________________________________

/TESTS:LISY Execute only thowe tests specified in
the list. List is a string of test
numbers, for example - /TESTS:1:5%:7-10.
Thie list will couse tests 1,2,7,8,9,10 to
be run. All other tests will n~t be run,

/PASS :DDDOD Execute ODDDD passes (DDDD = .1 to €£4000)

/FLAGS:FLGY Set specified flags, Flu ~ ore described
in section 2.3,

/EQP . ODDDD Report end of pass mess after every

DODDD Bao.oo only. (DDDUD = 1 to 64000)
JUNITS:LIST TEST/ADD/DROP onIy those units specified
in the list., List example - /UNITS:0:5:10-1p
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 unity will tested 1000 times and 3) the end of pass
messages will be prin.ed after each 100 passes only., A switch can be
rec 1zed by the first three characters. You may, for example, type
"/TES:1-5" instead of "/TESTS:1-5",

Below is & table that specifies which switches can be used by each
command,

TESTS PASS FLAGS £.0OP UNITY
START X X X X X
KESTART X X X X X
CONT INUE X X X
PROCEED X
DROP X
ADD X
PRINT
DIsSPLAY A
FLAGS
ZHLAGS

EXIT

P n g ————— — Y

SEQ 0006
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2.3 FLAGS

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

The ZFLAGS command ma¥ also be used to clear all flags. With the
erception of the START, the RESTART and ZFLAGS cormands, no commands
aftect 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

IER» Inhibit all error reports

IBE» 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’'3)

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

IDU Inhibit program drepping 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. TYou may
specify more than one flag with the FLAG switch, For example, to
cause {he program to loop on er.or, inhibit srror reporta and type a
"BELL" on error, you may use the following string:

/FLAGS:LOE:IER:BCE

c.4 HAROWARE GQUESTIONS

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 unitc (in decimal). You will then be asked the following
questions for each unit., When you answer this gquestion with an "N",
the Runtime Services will use the answers built into the program by
the SETUP utility (see chapter 6 of the XxXDP. User's Manual), If you
have never run the SETUP utility on this program rile, the defa.lt
values listed below (just before the question mark) w'll be used,

SFQ 0007
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#1I8US ADDRESS OF UDA (0) 172150 ?

Answer with the address of the UDAIP register of one UDA as
echiressed by the processor with memory management turned off
(i.e..)an even 16-bit address in the range c¢f 160000 to
174D,

VECTOR (0> 154 ?

Angwcr with the interrupt vecto' address of the UDA. A vector
address in the range of 4 to 774 may be specified. The UDA
does not have a vector "hard wired” to it, so any vector not
being used by this program and XXDF: may be used,

RR LEVEL (D) 5 ?

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

UNIBUS BURST RATE (0, 63 ?

The UDA allows the ability to control the maximum number of
words transferred across the UNIBUS each time the UOA becomes
master. The default anewer of 63 will allow for the fastest
execution of this diegnostic prugram. You may answer with the
value your operating system uses or une zaro which will tell
the UDA to suopiy a value that should work on any system, A
decimal number in the range of 0 to 63 may be apecified and
all values should work on any system. A larger value will
ollow for a faster running program, The value will be passed
directly to the UDR during initialization.

DRIVE NUMBER (D) O ?

Answer with the drive number of the drive you wish to test,
This i3 the number which sppears on the "unit pluc” on the
fror’ of the disk drive. On a multi-unit drive, each sub-unit
- - on the drive muat be tested as a separate unit to

< etely test the drive. A maximum of eight logical drives
may oe 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 exwrci ser) run on the
diagnostic crea of the disk, Angwer "Y" to run on the
customer data area., A "Y' answar will destroy any customer
data that may be on the disk. A warning message will be
printed before testing beging if this question is

answered "Y",

CUSTOMER DATA WILL BE DESTROYED ON:
UNIT UDA AT DRIVE
X% LTS KKK

SFQ 0008
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Unless the diagnostic is being run in unattended mode (i.e.,
START/FLAG:UAM command), a confirmation will also be required
as follows:

ARE YOU SURE CUSTOMER DAT.. CAN BE DESTROYED (L)Y ?

If the aoove question is answered "N", the entire diagnostic
will _cop and the Runtime Services prompt wil) be displayed,
No default answer is provided fer this question,

2.5 SOF TWARE QUESTIONS

After you have answered the hardware questions or after a RESTHRT or
CONTINUE command, the Huntime Services will ask for sof ware
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 MODS FOR SPECIAL DIAGNGUSIS (L)Y N 7

Test.: 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 normally be snswered "N*
when this diagnostic is firet run, Then, c¢rpernding on the
errors detected, it may e desirable to change this answer to
"Y' and alter the testir.g to turther isolate the problem, If
this question is s .swered "Y', and the UAM (unattended mode
operation) flag is set, tests 2 and 4 will print a warning
messaye th-t the mode cannot be entered ard will proceed ac i f
onswered '"N". S« the description of the individual tests in
section 5 for more information.

REMAINING SOFTWARE QUESTICNS APPLY TO TEST 4 ONLY

This informational message is printed to describe the use of
the ramaining questions. If test 4 is not being run, a
"CONTROL 2" can %e typed to bypaas them,

ERROR LIMIT (D) 32 ?

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

READ TRANSFER LIMIT IM MEGAEYTES - O FOR NO LIMIT (D) € ?

When the specifiad nuintber of bytes have berr read from a drive
by test ?4, the drive will be dropped from testing., When all
drives are dropped, on end of pass will be indicated and the
se.ected tests will be run again, Thiy is the method used to
determine how long tast 04 ig to rumn. Answer with a zero to
prevent test from ending. The only other way test ¢4 can end
is to have all drives dropped be 3use the ..rror limit on each
is enceeded, Of course, the opecator can always stop test 4
by typing a control-C.

SFQ 0009
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SUPPRESS PRINTING SOFT cRRORS (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 anuwered "Y' so they are not cenfused with hard
erro.s. The number or these sof: errors is always reported in
the statistical rport. Answer "N" to see all the soft error
reports,

DO INITIAL WRITE ON START (L) Y ?

If test 24 is to do data compares, the drive will need t¢ be
written with data patterns readable by the program,

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

If the customer data sres 13 gselected for testing, tha initial
write will be performed when all of the following are true:

1. This question is answered "Y",

2. This is the first time test #4 is being run after a
START command.

3. The disk is write enabled.

Answering this question "N" when testing on the customer data
area will normally result in data comparison errors if the
disk was not previocusly written by this diagnostic or the
formatter,

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

ENABILE ERROR LOG (L)Y N ?

A "Y" answer will rause error mess S in test 04 to be stored in a
log buffer. Once the 1 buffer is full, adoitional error information
18 lost. The contents of the log buffer will be printed when test 24
is stopped and a 8 stisticel report requested. This log festure is
intended to allow the Digital Di osie Center (DDC) to start test 24
then hang up from the system and let it run For some period of time.
DOC car: 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 vhe log
buffer is empty. Test 04 will not be allowed to end while the error

1 is enab.ed until the error log is printed. The log buffer will
hold 30 error mewsages when one disk unit is being tested, The log
buffer will decrease in size as more units are tested.
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2.6 EXTENDED P-31ABLE DIALOGUE

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

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

To illustrate a more efficient m thod, suppose you are testing a
fictional device, the XY1l., Suppose this device consists of a control
module with eight units (sub-devices) attached *o 't. These units are
described by the octal numbers 0 thro 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) ? B8<CR»

UNIT 1

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

UNIT &

CSR ADDRESS (0) ? 1600C0¢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) O ? <CR»

UNTT 4

CSR ADURESS (0) ? 16C000<CR>
SUB-DEVICC # (0) 7 3<CR»
W-FACTOR (0) O ? <CR»

UNIT S

CSR ADDRESS (0) ? 160000<CR>»
SUB-DEVICE # (0) ? 4<Cd»
Q@-FACTOR (0) O ? <CR»

UNTT 6

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

UNIT 7
CSR ADDRESS (0) ? 160000<CR>
SUG-DEVICE # (Q) ? 6<CR»
Q-FACIOR (0) 0 2 1<CR>
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UNIT 8

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

Notice that the default value for the G-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 trom unit to unit, The procedure shown i5 not very
efficient.

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

& UNITS (D) ? B<CR»

UNIT 1

CSR ADDRFS, (0) ? 160020<CR>
SUB-DTvICe & (0) ? 0,1<CR>
Q-FACTOR (0) 0 ? 1,0<CR»

UNIT 3

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE & (0) 7 2-5¢CR>
G-FACTOR (0) O ? O<CR»

UNIT 7

CSR ADDRESS (0) ? 160000<CR>
S5UB-DEVICE & (Q) ? &,7<¢CR>
Q-FACTOR (0) O ? 1<CR»>

As you can see in the above dialogue, the runtime services will build
as many entriec as it can Wwith the information givern 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 assums
that the CS5R address is 160000 for both since it was specified only
once, In the gsecond pass, four ent~ies were built. This is because
four sub-devices were spec: fieo., The "-" construct tells the Runtime
Services to ircrement the dato ‘rom the “irst number to the second.
In this case, sub-devices 2. 3, 4 und 5 were specified. (If the
ub-device were specified by addresses, the increment would be by
since oddresses must be on an even boundary.) The CSR aodresses and
Q-factors for the four entries are essumed to be 160000 and O
respectively since they were only specified once. The last two units
are specified in the third pass.
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The whole process could have been accomplished in one pass as shown
below,

# UNITS (D) ? 8<(CR»

UNIY 1

CSR ADDRESS (O
SUB-DEVICE # (
Q-FACTOR (0) ©

) ? 160000<CR>
Q) ? 0-7¢<CR>
? 0|1|0|||‘1|1<CR>
As you can see from this example, null replies (commas enclosing a
null field) tell the Runtime Servicues to repeat the last reply.

c.? QUICK START-UP PROCEDURE

To start-up chis program:
1. Boct XXDP+

2. Giva the date and 'gwer the LSI and S50HZ (i f there
is a ¢clock) quer.cions

Type "R ZUDCEO*
Type "STARTY

N

Answer thy "CHANGE HW" question with “Y*

o U b

Answer all the hardwars questions
1. Answer the “CHANGE SW" question with “N"
lHthen you follow this procedure you will be using only the defaults for

tlags and software parameters., Thece defaults are described in
sections 2.3 and 2.5.
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Sample of terminal dialogue to test two disks on one UDA-50:
DR>STA/FLAPNT

CHANGE HW (L) ? Y
4 UNITS (D) 7?7 2

UNIT O

UNIBUS ADORESS OF UDA (0) 172150 ?

VECTOR (0) 154 ?

BR LEVEL (D) 5 ?

UNIBUS BURST RATE (D) ?

DRIVE NUMBER (D) 0,1

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

CHANGE SW (L) 2?2 N

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

TST: 002
TST: 003
TST: 004

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

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

TEST 4 IN PROGRESS, RUNTIME 0:15:00
UNIT DRIVE SERIAL -NUMBER SEEXS MBYTES MBYTES HARD SOF 1 ECC
X1000 READ WRITTEN ERRQRS ERRQRS
0 0 0 3 9 6 0 0 0
1 1 1 3 8 & 0 0 Q

o apme s Lot mhea m e NN AR B - b+ a it e b = e - - - e e - . —— e i e ——————
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Sampie of terminal dislogue going through software questions to
specify transfer limit (one disk being tested),

DR>STA/FLAPNT

CHANGE HW (L) 7?7 N

CHANGE SW (L) 7?2 ¥

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 ? 5
SUPPRESS PRINTING SOFT ERRORS (L) Y ?

D0 INITIAL WRITE ON START (L) Y ?

ENABLE ERROR LOG (L) N ?

T8T: 001
TESTING INTERRUPT ABILITY OF UDA AT ADR 172150 VEC 154..,.COMPLETED

TST: 002
TST: 003
TST: 004

UNIT O UDA AY 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 MBYTFS MBYTES MARD SOF T ECC
X1000 READ WRITTEN ERRORS ERRORS
0 0 0 2 5 4 0 0 0
CZUOC EOP 1
0 CUMULATIVE ERRORS
TST: 001

TESTING INTERRUPT ABILITY QF VDA AT ADR 172150 VEC 154,..COMPLETED
TST: QQ2

»

-

»

SFQ 0015
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3.0 ERROR INFORMATION

3.1 TYPES OF ERROR MESSAGES

_______________________

There are three levels of error messages that may be issued by a
diagnostiic: general, basic and extanded. 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 NUM3ER ON UNIT NUMBER TST NUMBER PC:AXXXXX
error message

where: NAME » diagnostic name
TYPE = arror type (SYS FTL ERR, DEV FTL ERR, HRD ERR or SFT ERR)
NUMBER = error number
UNIT NUMBER » O - N (N ie last unit in PTABLE)
TST NUMBER = test and subtest where error occurred
PC:XXXXXX = address cf error message call

System fatal errors (SYS FTIL ERR) are used to report errors {hat are
fatal to the entire diagnostic program, The diagnostic stops and the
Runt ime Servicee prompt is printed,

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

Hard errcrs (HRD ERR) reports most of the errore detected, Testing
will normally continue efter 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 attempted. These
are printed only if the SUPPRESS PRINTING SOFT ERRORS software question
is anawered "N” and sre used only to provide a greater detail of
information. During the error recovery attempt, several soft errors

may be printed, Un?cou the soft errors are followed by a hard error
message, the error condition was corrected and testing prozeeds.

Basic error messages are messoges that contsin some additional
informat ion sbout the error, hese are alwoays printed unless the
“IER" or "IBE" flege ure set (section 2.3). [hese messages are
printed after the associsted general message.

Extended error messeges contain supplementary error information such
es register contents or good/bad data. These are always printed
unless the "IER", "IBE" or "IXE" f] are set (mection 2.3). These
mesgages are printed after the associated general error message and
any associated basic error messages,

The general end basic error messages from thie diagnostic are always
one line each, The basic meseage defines what program detected the
error, the drive being tested and the time of the error,

SFQ 0016
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The POP-11 program that is loaded into memory when you gQive the

"R ZUDCED" command to the XXDP+ monitor is only a emall part of this
diagnostic., A deta file called ZUDDEO.PAK on the system load device
(the same device from which the "R" command read the POP-11 program)
containe four programs which are read from the file ancd loaded into
the UDA-50 for execution. These programs are called "diagnostic
machine'" or DM programs. The "di ostic machine” ies the facility in
the UDA-50 which executes a PDP-11 like pogram. The large majority of
the testing is done by these four "diegnostic machine” progrems. Snce
the POP-11 program has loaded and started the "diagnostic machine”
program, all it does is respond to requests from that program, These
requests include such things as telling the "diagnostic machine” which
divks on that UDA-50 are to be tested, printing sn error message and
upcbtingasggtistics which are printed in the statistical report (see
section 4.0),

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

HOST PROGRAM  UDA AT xxxxxx RUNTIME hhh:mm:es

The host program (POP-11) detected the error. UDA AT xxxxx
identifies the address of the UDA-50 being tested. It may be
omitted if the error is not specific to one UDA-50,

UNIBUS ADDRESSING DM PCi:xxxx UDA AT xxxxxx RUNTIME hhh:mm:ss
The "diagnostic machine” progran loaded in test | Jetected the
error. DM PC xxxx identifies the sddress in the "diagnostic
machine” program where the error message is reportaed,

DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss

The “disgnostic machine” program loaded in test 2 detected the
error. DM PC xxxx identifies the address in the "d.agnostic
machine' program where the error message is reported, DRIVE xxx
identifies the drive number.

DISK FUNCTIONAL OM PC:xxxx WUDA AT xxxnxx DRIVE axx RUNTIME hhh:mm:ss

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

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hnh:mm:ss

The "diagnoatic machine" program loaded in test 4 detected the
error,

Semple error message:

CZUDC DVC FTL ERR Q0021 ON UNIT 00 TST 001 SUB 003 PC: wxwhrx - general message
HOST PROGRAM UDA AT 172150 RUNTIME 0:00:12 - bassic message
UOA RESIDEN. DIAGNOSTICS DETECTED FAILURE \

UDASA CONTAINS 104041 }- extended message

AEPLACE UDA MODULE M7485 /

SFQ Q017
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Informational messages are also printed by thie program, They are
usually one or two lines in length. They are printed as ertended

meazages and are always printed unless the “IER", "IBE" or "IXE"

flags are set,

Samgcle informational message:

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

3.2 SPECIFIC ERROR MESSAGES

_______________________

Following is a list of the error messages that way be printed by the
diagnostic progrem, In the list, sume of the numbers that may vary
with execution o~ program version are shown as "wxx", These include
program counters and runtime, Other rumbers, such ss unit number,
drive number, \'DA-50 addrens and data in registerzs are filled with
sample numbers. Additional information sbout the error may follow the
error message.

3.2.1 HOST PROGRAM ERROR MESSACES (00001 to 00999)

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

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

Q0002 CZUDC SYS FTL ERR QOMN0C2 ON UNIT 00 TST xnx SUB Q00 PC: xxxaxx
HOST PROGRAM DA AT 172150 RUNTIME x:xx:wnx
I OON'T LIKE THE ANSWERS YOU GAVE Y0 THE HARDWARE QUESTIONS
TWO UNITS SELECT THE SAME DRIVE

The hardware questions for two units were exactly the same,
The program is sborted and returns to the Runtime Services
prompt so that you can change the hardware questions,
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00%03

00004

00005

00006

QOQO7?

CZUDC SYS FTL ERR 00003 ON UNIT Q0 TST xxx SUB 000 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:iax

I DON'T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS
MORE THAN EIGHT DRIVES SELECTED ON THIS UDA

Up to four physical disk drives can be attached to a UDA-50 at

one time. A physical disk drive may; be from one to four

logical disk drives. Each logical disk drive 18 considered one

unit to the disgnostic program, Even though more than ei

lo?ical disk drives can be attached to one UDA-50, the 'JDA-50
only supports eight. The program is aborted and returns to the
Runtime Services 9rompt 50 that you can change the hardware

questions,

CZUDC SYS FTL ERR 00004 ON UNIT 00 TS7T xxx SUB 000 PC: xxxuxx
HOST PROGRAM RUNTIME x:xx:xx

NOT ENCUG!H ROOM IN MEMORY TO TEST THE UNITS SFLECTED

PLEASE START PROGRAM OVER AND TEST FEWER UNITS AT A TIME

This program does not limit the number of unit> that can
be tested by specifying a maximum number, What linitg
the number is the smount of memory used to store date

on each unit. You have exceeded the number of units

that are testable at one time, Stert program over and
select fewer units.

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

Hs a DM program is read from the load media, a checksum
is caicvlated, If the checkaum contained in the file
does not maich what is calculated, an error reading

the data file is Jaclared. Restore the data file

ZUUCEN PAK to your 1080 wedia,

CZUDC SYS FTL ERR C0006 ON UNIT 00 TST xxx SUB 000 PC: swxxxxx
MOST PROGRAM RUNTIME x:xxixx
TABLE INCONSISTANCY ERROR. PLEASE RE-LOAD PROGRAM

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

CZUDC SYS FTL ERR  000U7 ON UNIT OO0 TST xxx SUB 000 PC: wxxxxx
HOST PROGRAM RUNTIME »x:»xx:!nx
ERROR IN OM PROGRAM FILE. DM PROGRAM NUT FOUND

ihe host program was not able to read the DM program
from the load media properly. Reatore the data file
ZUDDEC.PAK to your load media,

SEQ 0019
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00008

00010

CZUDC SYS FTL ERR 00008 ON UNIT Q0 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 HARDWARE QUESTIONS
TWO UDA'S USE THE SAME VECTOR

The hardware guestions for two unite epecified different
UDA-50 Unibus addresses but identical vector addresses, The
program is aborted and returns to the Runtime Services prompt
so that you cen change the hardware questions,

CZULC DVC FTL ERR QO010 ON MTIT 00 TST xxx SUB 000 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNIIME xixxixn

NggNgIGST DIAGNOSTIC IS BEING USED WITH THIS CONTROLLER

Y x

The APT diagnostics are designed to run with one type of
UDA-50 boarc set (either M7161-2 or M7485-6), For example,
If the user is running CIUDA with a UDA-50 M7485-6 tyge.
this error will occur., In that case the usar will be told
to use CIVDOF. The following is 8 detailed description of
which test is used with what configuration,

CIUDF - UDA-50 with M7485-6 modules runs tests (-3
CIVOG - UDA-50 with M7485-6 modules runs test 4
CIUOH - UDA-50 with M7485-6 modules runs tests 1-3
CIVDI - UDA-50 with M7485-6 modules runs test 4

e e et - = R A ey R [ Preesmes e sl iememe w s e e ac—moaa . Am e
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CZUOC DVC FTL ERR 00014 ON UNIT 00 TST xxx SUB xxx PC: ®xxxXXxx
HOST PROGRAM UDA AT 172150 RUNTIME x:wxtxx

UDAS0 CONTROLLER IS AT A REVISION LEVEL NO LONGER SUPPORTED

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

CONTROLLER REPORTED MODEL CODE xx AND MICROCUDE VERSION xx

All UDAS0-0'e (modules M7161-2) are not supported by this diag-
nostic. The module set M74B5-6 is the only one that can be tested
by this diagnostic, If the controller is 2 UDASO-0 (M7161-2)

it will not be tested. If the controller is a LOASO-A (M7485-6)
and it has olc microcode (the microcode versior is less than

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

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

uit: M7485-6 modules, Do not intermix the two., i¢ will not

work!

SEQ 0021
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00021 CZUDC DVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 003 PC: XxMXXXX
HOST PROGRAM UDAR At 172150 RUNTIME »:mnixx
UDA RESIDENT DIAGNOSTICS DETECTED FAILURE

UDASA CONTAINS 105154
REPLACE UDA MODULE M7486

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

error values snd

104000
104040
104041
1051u¢
105105
105152
105153
105154
106040
106041
106042
106047
106055 -
106071
106072
106200 -
107103
107107
107115
112300
122240
122300
132300

1 ] [) ] L] 1) I ] (] L] 1 []

.’

I S T T TR T |

Fatal sequncer srror

proc
pProc
proc
proc
proc
proc
proc
proc
proc
Proc

CCCCOOODO0OQOU0

- U proc

UV proc
Step 1
U proc
U proc

processor AU error

ROM parity error

with no Board #2 or RAM parity error

RAM buffer error

SOl e ror

write mode wreap SERDES error

rend mode SERDES, RSGEN, and ECC error
ALY error

Control Reyistar error

OFAIL/ROM parity error/Board 01 test count

1S wrong

Constant ROM error with D proc running SDI test
Unerpectant trap found, sborted diagnostic

ROM error

ROM parity errc

data srror (MSB not set)
RAM parity error

RAM buffe error

Board 02 test count was wrong
Step ¢ error

NPR error

Step 3 error

Step 4

error

Replace the board specified. M «85 is thhe Unibus
M7486 is the 5D1 interface board,

interface board.

SFQ 0022
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CZUDC DVC FTL ERR 00022 ON UNIT 00 TST 001 SUB 003 PC: axxxxx
HOST PROGRAM UOA AT 1/2150 RUNTIME x:xxixx
STEP BIT DID NOT SET IN UDASA REGISTER DURING INITIALIZATION
STEP BIT E¥PECTED 004000

UDASA CONTAINS 000000
REPLACE UDA MODW.E M7485

The UDA did not respond as expected during the
initializaticn sequence which communicates using data
in the UVDASA register. A normal response from the UDA
containg either v STEP bit or an ERROR bit defined as
follows:

Bit 15 (100000) Error bit

Bit 14 (040000) Step 4 bit

Bit 13 (020000) Step 3 bit

Bit 12 (010000) Step 2 bit

bit 11 (004000) Step 1 bit
Tne expected step bit nor the ervor bit set within the
expected time,

CZUDC DVC FTL ERR 00023 ON UNIT 00 TST Q01 SUB 005 PC: »xxnxnn
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xn
UDA DID NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING INITIALIZATION
6 WORDS WERE TO BE CLEARED STARTING AT ADDRESS 040644
FIRST SEVERAL WORDS NOT CLEARED (UP TO 6):
ADDRESS CONYENTS

040644 000010
040650 000010
040652 000010

REPLACE UDA MODWE M7485

The UDA ie to clear the ring structure (a 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 displayed. The contents of each word in memory

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

to clear each word indicates a fault in the address

interface to the Unibusg,

SFQ 0023
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ON
00024

00025

00026

00027

CZUOC OVC FTL ERR 00024 ON UNIT 00 TST 001 SUB 006 PC; xxxxxx
HOST PROGRIAM UDA AT 172150 RUNTIME x:xx:xx
UDASA REGISTER DID NOT GO T0O ZERO AFTER STEP 3 WRITE OF INITIALIZATION
PURGE /POLE DIAGNOSTICS WERE REQUESTED
UCASA CONTENTS 004400

For better testing, the host can test the PURGE and POLE
mechanism of the UDA. To Jo 80 the host s.ts bitlS of the
step 3 data and sends the data to the UDA., The UDA must
go to zero and wait for the purge and pole. If the UDA
never went to zero, then error message 00024 is displayed,
The UDA may have a bad M7485 module or the UNIBUS

maybe broken,

FZWQC DVC FTL ERR Q0025 ON UNIT 00 T5T xxx SUB 000 PC: xxxxxx

HOST PROGRAM UDA AT 172150 RUNTIME x:xxixx

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

REPLACE UDA MODULE M7485

For each astep of initialization, specific c¢ata is expected
to be displayed in the UDASA, If the UDASA does not match
the expected dota, then arror medsnge 00025 is displayed,
Replace UDA module M7485,

CZUDC DVC FTL. ERR 00026 ON UNIT 00 TST xnx SUB 000 PC: xxXxxxx
HOST PROGRAM UDOA AT 172150 RUNTIME s:xx:xx
DATA COMPARISON ERPROR DURING DIAGNOSTIC PORT LOOP TEST
DATA SENT 7O UDASA 0©0000%
RECEIVED FROM UDASA 000000
REPLACE UDA MODULE M7485

The UDA caen be put into a mode where the UDASA acts

a8 o wrap port., While the UDA is in this mode, any
data being sent to the UDASA will be displayed in tne
UDASA with.n a small period of time. 1if 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 w0027 ON UNIT 00 TST xxx SUB 000 PC: »xxxxxx
HOST PROGRAM UDA AT 17215%0 RUNTIME x:xx:xx
UDASA REGISTER DID NOT CHANGE AFTER WRITING TO IT
IN PORT LOOP DIAGNOSTLIC
UDASA CONTAINS Q04400
REPLACE UDA MODULE M7485

The UDA can be put into a mode where the UDASA acts
88 8 wrap port. While the UDA is in this mode, any
data being sent to the UDASA will be displayed in the
UDASA within a small period of time, After the host
program sent data to it while it was in diagnostic
wrap mode, tne UDA did not change the contents of the
INASA. Error message 00027 ig displayed. Replace
LA module M7485,

SFQ 0024
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00028

00029

00030

CZUDC DVC FTL ERR 00028 ON UNIT 00 TST 001 SUB 004 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIME x: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. lhe UDA was told to use interrupts
during the initialization process. The UDA *hen waited
for the interrupt but it did not occur. Replace the

UDA module M7485,

CZUDC DVC “TL ERR 00029 ON UNIT 00 TST 001 SUB 004 PC: xxxxxx
HOST PROGRAM  UDA AT 172150 RUNTIME x:xx:xx

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

CHECK PRIORITY PLUG ON UDA MODWLE M7485

OF CHANGE HARDWARE QUESTIONS

The priority plug on the UDA and the BR LEVEL gpecified
during the hardware questions do not match. Either

chan the plug number or rean-wer the hardware question,
If all these have been done and there is still a problem
replece UDA module M7485,

CZUDC DVC FTL ERR 00030 ON UNIT 00 TST xxx SUB 000 PC: sxxxxXx

HOST PROGRAM UODA AT 172150 RUNTIME x:xx:xx

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

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

004400 - UDA has been inited bg ¢ither a bus init or by
writing into the UDAYP,

100001 - UNIBUS envelope/pack read error (parity or timeout)
100002 - UNIBUS envelope/packwt write error (parity or timeocut)
100003 - UOA ROM and RAM parity error

100004 - UDA RAM parity error

100005 - UDA ROM parity error

100006 - UNIBUS ring read error

100007 - UNIBUS ring write error

100010 - UNIBUS interrupt master failure

100011 - Hos* access timeout error

100012 - Host exceeded credit limit

100013 - UDA SDI hardware fatal error

100014 - DM XFC fatal error

100015 - Hardware timeout of instruction loop

100016 - Invalid virtual circuit identifier

100017 - Interrupt write error on UNIBUS

SFQ 0025
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CZUDC DVC FTL ERR 00031 ON UNIT 00 TST xxx SUB 000 PC: »xxxxxXxX
HOST PROGRAM UDA AT 172150 RUMTIME x:xx:xx

NO INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES

ASSUME PROGRAM IS HUNG

All DM programs are regquired to commur icate with the
host program; so as to assure the host »rogram that

the DM program is not hung up or in an m*dYess loop.
If the DM program has not done so., the } 'st program

assumes the DM is hung and this message ippears,

CZUDC DVC FTL ERR 00032 ON UNIT 00 TST xxx SUB )00 PC: xxxxx>
HOST PROGRAM UDA AT 172150C SUNTIME x:xx:inx
MESSAGE BUFFER RECEIVED FROM DM PROGRAM WITH UNNMOWN REQUEST NUMBER
MESSAGE BUFFER CONTAINS:

000001 000002 000003 000004 0O00VS 000006 000007

000008 000009 000010 000011 000012 000013 000014

000015 200016 000017 C00018 000019 000020 000021

000022 000023 000024 000025 000026 000027 000028

000029 000030 000031 000032 000033 000034 000235

The DM progrom and the host program communicate with
each other using packets, Each packet nust have a
request number set up by the DM program and interpreted
b, the host program. 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 cuntains the DM request number, and
word 2 typically contains the drive numbzar, The rest
of the buffer contains infurmation specific to a

DM request. The numbers in the example Siow the order
in which words are displayed.

SFQ@ 0026
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00033 CZUWC OVC FTL ERR Q0033 ON UNIT 00 TST wxxx SUB 000 PC: xxxxxx
HOST PROGRAM UDA AT 172150 RUNTIIE x:ixxtxx
RESPONSE PACKET FROM UDA DOES NOT CONTAIN EXPECTED DATA
EITHER UDA RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED CORRECTLY

COMMAND PACKET ScNTY RESPONSE PACKET RECEIVED
000000 000020 000000 000020
000000 000000 000000 000000
000000 000002 000000 000202
000000 014336 000000 014336
000000 034674 000000 034674
000000 00000C 000000 000000
000000 000000 000000 000000
000000 051232 000000 051232
oNO00 000000 000000 000000
000000 060000 000000 000000
000000 000000 000000 000000
000000 000000 000000 000000

The host progrem inspected the “esponse packet which was
given by to UDA. The response packet miy have been in
error with one of the following pointe:

1) The end code was not as expected.

¢) The stetus code showed an error occurred with the
last ommand.

3} The command reference numbers (the firet word) did
not match,

If 1 or 3 occurred, there may have been s transmission
problem hetween the UDA and the host progrem, If 2 occurred,
check the error code in the MSCP specificetion for further
information, The packete sre displayed two words

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

00036 CZUWC DOVC FTL ERR 00036 ON UNIT OO0 TST xax SUB 000 PC: wxwnux
HOST PROGRAM UJDA AT 172150 RUNTIME xixn:xn
NO INTERRUPY RECEIVED FROM UDA FOR 30 SECONDS
WHILE LOADING DM PROGRAM

After a DM prograw hes beren sent to the UDA, the host
program expects an interrupt within 350 seconds. The
interrupt is used to sssure the host progrem that the
DM progrem is sene. If no interrupt occurred, then
error message 00036 im displayed and the OM program is
assumed to ba hung,

SFQ Q027
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00037

00038

CZURC DVC FTL ERR QOO037 ON UNIT 00 TST xxx SUB 000 PC: xxxxnx

HMOST PROGRAM UDA AT 172150 RUNTIME xixxixx

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

REPLACE UDA MODULE M7485

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

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

MEMORY ERROR TRYING TO READ UDA REGISTERS

CHECK UNIBUS SELECTION SWITCHES ON UDA MODUWLE M7486

OR UNIBUS

OR REPLACE VDA HMODWLE M7485

A non-existant memory error occurred when the host program
tried to sccess the UDAIP and UDASA registers while in
subtest 2 of test 1. The UDA is at another address
(check the UNIBUS sclection switches) or module

M7485 is broken or the UNIBUS is broken.

SFQ 0028
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3.2.2

01000

01001

01002

TEST 1 ERROR MESSAGES (01000 TO 01999)

----------- R T T T T

CZUDC HRD ERR 01000 ON UNIT 00 TST Q001 SUB 007 PC: xxxxxx
UNIBUS ADDRESSING DM PCixxxx UDA AT xxxxxx RUNTIME hhh:mm:ss
NON-EXISTANT MEMORY ERROR TRYING TO READ FROM UNIBUS,
OCTAL ME X
ADDRESS 000000 Q00C0

The host nhas given the DM routine the range of
accessible host memory., While reading one location
nithin the range, it appeared non-existoant to tne UDA.
Since everything within the bounde were believed to be
accessible this error mesuage will be printed. The
message prints the address in octal and hex.

CZUOC HRD ERR 01001 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 UNIBUS,
OCTAL HE X
ADDRESS 000000 00000
DATA REARD 000000 0000
DATA EXPECTED 000000 000¢

The host has given the DM routine the renge of
accessible host memory. While resading one location
within the range, the DM routine has found a locetion
with bad parity. Every location wee accessed by the
host program. The host program filled a location with
itn address. The message prints the address.

the cata it actually received, and the expected data it
ahould have received in octal and hex.

CZUDC HRD ERR 01002 ON UNIT 00 TST 001 SUB 007 PC: wnxnnn
UNIBUS ADDRESSING DM PL:xxxx UDA AT xxxxxx RUNTIME hhh:mm:ss
UNIBUS ADDRESSING ERROR - INCORRECT DATA READ.
MEMORY LOCATION SHOULD CONTAIN OWN ADURESS,
ocraL HE X
DATA READ 000000 0000
DATA EXPECTED 000000 0000

The host has given the DM routire the locations of

access ible host mamory. Every location was accessed

by the host progrem. The host program filled a

location with ite eddrass. The OM program read

from one location ond found that the data it read

was nc’. equal to ite address., The message prints

the sddrese. the data it actually received, and

the expectad data 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: xmxxxx
UNIBUS ADDRESSING DM PC:xxxx UDA AT xxxxxx RUNTIME hhh:mm:ae
NON-EXISTANT MEMORY ERROR TRYING TO READ FROM UNIBUS WITHIN BUFFER,

OCTAL HE X
STARTING ADDESS OF BUFFER 123456 OA72E
BUFFER SIZE 001234 029C

After reading every accessible locetion of host memory,
the DM routine breaoks up memory into buffers, The DM
routine writes and reade dats patterns from each host
buffer into ite DM buffar. While reading one of these
buffers, a non-existant memory error occurred. The
message prints out the starting addrees of the buffer
and the size of the buffar in octal(for PDP-11 users)
ond in hex(for VAX users) so the user can determine
about where the non-existant memory location occurrad,

0100C4 CZUDC HRD ERR 01004 ON UNIT 00 TST Q001 SUB QO7 PC: xxxxxx
UNIBUS ADDRESSING DM PC:xxxx UDA AT xxxxxx RUNTIME hhh:mm:ss
PARITY ERROR ON READ FROM UNIBUS WITHIN BUFFER,

CCTAL HE X
STARTING AUDESS OF BUFFER 123456 OAT72¢E
BUFFER SIZE 001234 029C

After reading every accessible location of host memory,
the CM routine bresks up memory into buffers. The OM
routine writes and reads data patterns from each host
buffer into its DM buffer. While reading one of these
btuffers, a parity error occurred. The message prints
out the starting sddress of the buffer and the size of
the buffer in octal(for PUP-11 users) and in hex(for
VAX users) so the user can determine abgut where the
non-existant memory lccation occurred,
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UNIBUS ADDRESSING DM PC:xxxx
DATA COMPARE FAILED AFTER WRITE THEN READ FROM UNIBUS.

BUFFER SIZE = 005302(0) QAC2(X)
STARTING ADDRESSES OF BUFFERS
OCTAL HEX
044232 0489A
057056 035u2€
071676 0738E
104512 0894A

CLRRENT DATA PATTEPN READ
LAST PATTERN WRITTEN

CZUDC HRD ERR 01005 ON UNIT 00 TST 001 SUB 007 PC: xxxxxx
UDA AT xxxxxx RUNTIME hhh:mm:ssg

2754.,.(D)

0

¢
STARTING ADDRESS OF LAST BUFFER WRITTEN 104512(0)  0894A(X)

NUMBER OF ERRORS FOUND

LOCATION DATA EXPECTED
OCTAL HE X CCTAL HE X
057056 Q5ECE 111111 9249

057060 05E30
057062 O0O5EX2

044444 4924
022222 2492

2754.(D)
DATA RECEIVED
OCTAL HE X
002472 053A
005302 OA(Cc
000000 0000

After reading an entire buffer, the DM program checks
each location. If any or all of the lucations did not

contain the expected da*a. this mess

appears. It contains

the buffer size in octai. her and decimal. The reason
it appears in decimna! is 80 the user can corralate this
velue with the numbe oFf errors which is printed 'n
decimal. The start: g addresses of the buffers are

printed in octal and hex,

There will alwaye be ot

least two buffers and up to four buffers printed.

The current data pattern reu: is printed. OM program
will be testing *he buf'er »aith this data pattern,
The last data patiern written by the DM program is
printed. The adsress of the lLast buffer written is

printed in octal and hex.
presented in the meuscae.

Av many as three errors are
This portion presents the

location of the erro~, the expected data and
the actual data all in octal and hex,
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3.2‘3

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

'WIBUS ADDRESSING DM PCixxxx UDA AT xxxxxx RUNTIME hhh:mm:ss
UNISUS ADDRESSING ERROR, TWO ADDRESSEL READ SAME L.OCATIUN,

OCTAL HE X
“NOAN GUCD ADDRESS 625252 32AAA
ERROR ADDRLSS 425252 22AAA
ADDREZS BIT IN ERRUOR 200000 10000

The UDA can only write tu a small portinn of memory
~ecouse ther« ies a PDP-11 program running in the
memor'y, To verify it can address all of memory, it
usenr one locat’'on that it ie permitted to write which
it calls a "known good aldress'. 8y changing only one
bit in the addres: of this location it selects a "test
addraess’. Differcni patlerns are written to the "known
good address”, each ollowed by a read of the '"test
addreszs'’. If the data ~esad from the ''tee! address”
matches th: deta wr.tten to the "known good addresn”
each time, the address line is determined to be stuck,
The "test address” is printeo as the error address.

TEST 2 INFORMATIONAL MESSAGES

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

UNIT x UDA AT xxxxxx DRIVE xxx RUNTIME hhh:ma - ss
INFORMATION SENT BACK FRUM THE DRIVE IS BEING PRESENTED,
TEST NUMBER 0000
DRIVE TYPE 00
ERROR NUMBER 0000
data

There is not ervar, but it is a message. The disk
drive wanted the let the host know what hed

happened when the drive's internal diagnostic

was run, The format follows that of hard error 2021,

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

ITnis is o message that may appear if the disk drive
?ave too much data for the DM program to handle.

his message may preceed the previous message and
hard error 2021,

A T .- - s -
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02000

02001

0200¢

02003

TEST 2 ERROR MESSAGES (02000 T0 02999)

CZUOC HRD ERR 02000 ON UNIT 00 TST 002 SWb 000 PC: smxmxx

DISK RESIDENT DM PC:xxxx UDA AT xxxaxx DRIVE xxx RUNTIME hhh:mm:ss
HOST SPECIFIED UNIT 40 THAT CAN'T BE FQUND.

YEST2 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 a diagnostic irnto the
drive. If it hed beaer restarted for the latter raeaason,
the host must tell Test 2 which drive was to receive the
disgriostic. If the drive specified by the host is not
attached to the UDA or could not be located by Test 2,
this error message will be printed,

CZUDC HRD ERR 02001 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx

DISK RESIDENT DM PL:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:sSs
CANNOT RECEIVE VALID DRIVE STATE FROM DRIVE AFTER DRIVE WAS INITED
CHECK IF DRIVE IS POWERED ON,

This error message i3 presunted if valid drive state

was not received from tne drive afier the drive woas
inited, There are two types of invalid states: no
clocks or '‘hard' errors. If after getting state and

no clocks occur, error 2011 is reported. There may

be a bad treanemitter on tie drive side or a bad receiver
on the UDA side or the SDI cuble may have token a hit,

CZUCC HRD ERR 02002 ON UNIT 00 TST 002 SUB 000 PC: xxwanmn
DISK RESIDENY DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:rn:ss
DRIVE STATE RECEIVED HAS BAD PARITY AFTER DRIVE WAS INITED

This error message is presented if bad purity was
received from the orive after the drive was inited.
There mav be a bad transmitter on the drive s.de
or a bad receiver on the UDA side or the SDI cable
may have taken a hit,

CZUDC HRD ERR 02003 ON UNIT 00 TST 002 SUB 000 PC: xnwxux
DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxn RUNTIME Rhh:mm: 3s
URIVE IS NOT ASSERTING RECEIVER READY IN DRIVE STATE AFTER DRIVE WAS INITED

This error message is presented !f receiver ready was not
receivad From the ¢drive after the drive was inited.

THhere may be & bad *ranumitter v the drive side or

8 bad receiver on the UDA side or the SDI 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 OM PC:xxxx UDA AT xxaxxx DRIVE xxx RUNTIME hhh:mm:ss
TIME-QUT ON SEND OF ECHO COMMAND TO DRIVE

ECHD DATA FF

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

CZUDC HAD ERR 02005 ON UNIT Q0 TST 002 SUB 000 PC: xxxxXxk
DISK RESIDENT DM PC:xxxx JOA AT sxxxxux DRIVE xxx RUNTIME hhh:mm:ss
ERROR DURING RECEIVE OF ECHO RESPONSE FROM DRIVE

ECHO) DATA FF

This error message is presented if a receive of sn ECHO
command was in error, The acho data is presented in hex,
There mcy be & bad transmitter on the dri/e side or a
bad receiver on the UDA side or the SDI cable may have
teken a hit,

CZUDC HRD ERR 02006 ON UNIT 00 TST 002 SUB 000 PC: xxxxna
DISK RESIDENT DM PC:xxxx WUDA AT xxaxxx DRIVE xxx RUNTIME hhh:mm:gs
ECHO COMMAND RESPONDED WITH DIFFERENT DATA

ECHO DATA SENT QOFE

ECHD DATA RECEIVED OOFF

This error messsge is presented if the data returning from
an ECHO command di+ not match the data it was suppose to,
The duta presented is in hex,

CZUDC H'D ERR 02007 ON UNIT Q0 TST 002 SUB 000 PC: xwxxwax
DISK RESIDENT DM PCixxxx UDA AT wxxxxx DRIVE xxx RUNTIME hhhimm:ss
ERROR BIT SEYT IN GET STATUS RESPONSE AFTER DRIVE CLEAR COMMAND
GET STATUS RESPONSE
REAL TIME STATE state
STATUS (FROM R TO L): wordé wordS wordd word3 word? wordl wordQ:

This error messsge is p-esented when an error bit

is set in the status of a drive after the drive

was cleared of all errors., The dota displayed

is the responce from a GET STATUS command,

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

GET STATUS responce, refer to the SDI Functional

Spec v3.6 and the drive's functional sapec,

ReEAL TIME STATE state: REAL TIME STATE 0003

The real time state is the real time drive state <<AFTER>> Test
detected the error, < <«THIS VALUE IS DISPLAYED IN HEX>:», In this

example, receiver ready and sttention are both asser‘*ed,

The bit positions are defined as fnllows:

Q001 - Receiver resady (Test 2 able tu transmit to Jdrive)
0002 - Attention (error occurred or online timeout expired)

0040 - Available (drive offline and usuable)
1000 - Read/Write ready
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02008

02009

The complete meaning of these bits is beyond the scope of this text,
please refar to the operator documentation for the drive you are
working on.

STATUS (R TO L): wordé wordS wordd word3d3 word?2 wordl word0:

The status is the response to the SDI GET STATUS command. These
words are printed in HEX, <<NOTE THAT VHE STATUS IS PRINTED OUT
FROM RIGHT TO LEFT!!>>, The status’' maaning is beyond the scope
of this text, plesse refer to the cperator documentation for the

drive you are working on,

CJIUOC HRD 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 commard timed out while it was gent
to the drive. The drive did not assert
the RECEIVER READY signal over the SDI.

CZUDC HRD ERR 02009 ON UNIT Q0 TST 002 SUB 000 PC: xxxxxx

DISK RESIDENT DM PCixxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss

ERROR DURING RECEIVE OF OM.INE RESPONSE FROM DRIVE
explanation

This error message 's preserted if a receive of an ONLINE
command was in error. An explanation of what the error was
is also presented. Thene explanations are:

TIMEOUT ERROR OCCURED DURING RECEIVE XFC
- This e *ror is a failure of the drive to respond to an
SDI level 2 command (see the SDI aspecification) before
the drive-supplied command timeout expires.

15T WORD NOT START FRAME DURING WECEIVE XFC
- The first word received by the UDA from the drive was
not a valid message start frame.

FRAMING ERITOR OCCURED ON SDI LEVEL O READ DURING RECEIVE xFC
- This is caused ty one of the following conditions:

1) Illegal frome code -- the frawe is not a message
start, contirue, or end frame. 2) TIllegal sequence
of frames -- such as a message start frame without

ever receiving s message e~ frame. This can be
caused by tie drive sending a response before the UDA
asserts receiver ready, or a random hit on the SDI
cable that garbles a frame or a bad drive transmitter
or UDA receiver,

CHECKSUM ERROR OCCURED ON SDI LEVEL. O READ DURING RECEIVE XFC
- The checksum attached to a message end frame Jdid not
match the checksum computed over the level © command.
This ¢ould be caused by a bad drive transmitter, bad
WA receiver, incorrectly computed checksum by the
drive (unlikely) or a random hit on the SDI cable.
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BUFFER SIZE SMALLER THEN RESPONSE DURING RECEIVE XFC
- A buffer size size set aside for the response was not
iarge 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 anything that was
expected, Pogssible UA microcode change without test
2 update,

CZUDC HRD ERR 02010 ON UNIT 00 TST Q02 SUB 000 PC: »xrxxxx

DISK RESIDENT DM PC:i:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
ONLINE COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003

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

The ONLINC command was not successful. The drive's status
is displayed. See harcd error 2007 for further infurmation
on the format of the status. The drive did not assert

the RECEIVER READY signal over the SDJ,

CZUDC HRD ERR 02011 ON UNIT 00 TST 002 SUB 000 PC: sxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
ONLINE COMMAND DID NCT RETURN EXPECTED RESPONSE CODE

EXPECTED RESPONSE 7E

ACTUAL RESPONSE Q0

The ONLINE command did not return an expected

responee code. If there were at least an UNSUCCESSFUL
response, test 2 will i1eport the drive state and status,
The expected reuponse and actual response are in hex,

CZUDC HRD ERR 02012 OM UNIT 00 TSY 002 SUB 000 PC: xxmnwx
OISK RESIDENT DM PC:xxxx UDAR AT xxxnwx DRIVE xxx RUNTIME hhh:mm:ss
TIME-QUT ON SEND OF GET UNIT CHARACTERISTICS COMMAND TO DRIVE

The GET UNIT CHARACIERISTICS command timed out
while it was went to the drive, The drive did not asgert
the RECEIVER READY signul over the SDI.

CZUOC HRD ERR 02013 ON UNIT Q0 TST 002 SUB 000 PC: xxsuxmx

DISK RESIDENT DM PCixxxx UDA AT xxxxxsx DRIVE xxx RUNTIME nhh:mm:ss
ERROR DURING RECEIVE OF GET UNIT CHARACTERISTICS COMMAND FROM DRIVL
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 e..planations
are described in hard error 2009,
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CZUDC HRD ERR 02014 ON UNIT 00 TST 002 SUE Q00 PC: xxxxmx

DISK RESIDENT DM PC:imxxx UDA AT »xxxxxx ORIVE xxx RUNTIME hhh:mm:ss
GET UNIT CHARACTERISTICS COMMAND WAS UNSUCCESSTUL

REAL TIME STATE 0003

STATUS (R 70U LDJ: 1312 1110 0908 0706 0504 002 0100

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

CZUDC HRD ERR 02015 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT DM PC:ixxxx UJOA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
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
response code, The expected response and actual response
are in hex,

CZU0C HRD ERR (2016 ON UNIT 00 TST 002 SUB 000 PC: xxxxxa

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

The nost tells the DM program what to do after the DM
program is done testing the drive's diagnostic, If
the value ‘s not within the expected range, irhis error
message is printed. There is no drive problem, The
preblem is between the host ano the UDA,

CZUDC HRO ERR 02017 ON UNIT 00 TST 002 SUQ 000 PC: xxxxnx
DISK RESIDENT DM Plixxxx UDA AT axxxxx DRIVE xxx RUNTIME hhh:mm:ss
TIME-QUT ON SEND OF DIAGNOSE COMMAND TO DRIVE

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

CZUDC HRD ERR 02018 GCN UNIT 00 TST 002 SUB 000 PL: wxnwax

DISK RESIDEMT DM PC:ixxxx UDA A7 sxxxax DRIVE axx RUNTIME hhh:mm:ss
ERROR DURING RFCEIVE OF DIAGNOSE RESPONSE FROM DRIVE

explanation

This error message is presented if a receive of a DIAGNOSL
comiad was in errar. An explanation of what the e¢rror was
is also presented., lhese ewplanations are described in
hard errcor 2009,
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02020

02021

02022

02023

CZUDC HRD ERR 02019 ON UNIY 00 TST 002 SUB 000 FC: xxxxxXx

OISK RESIDENT DM PC:ixxxx WUDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
DIAGNOSE COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003

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

The DIAGNOSE command was not successful, The drive's status
s displayed. See hard error 2007 far further information
or. 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 nox return an expected
response code., The expected response and actual response
are in hex.

CZUDC HRD ERR 02021 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
ORIVE DIAGNOSTIC REPORTS A HARD ERROR
TEST NUMBER 0000
DRIVE TYPE 00
ERROR NUMBER 0000
data
The drive diagnostic found an error and is reporting the
error back to the hnst. All values are in hex. TEST NUMBER
shows what test was run, DRIVE TYPE shows what tvpe of
drive was being tested. ERROR NUMBER shows the result of
the test. The drive may pass back data to the host.
This data will be pregsented in a 32 bit hex format following
the error message. More data may follow the 32 bit hex
values, This data is printed i1, ascii format., For
definitions of what these values mean, refer to the
dgrive functional spec.

CZUDC HRD ERR 02022 ON UNIT 00 TST 002 SUB 000 PC: snxaxx
DISK RES.DENT ©OM PC:xxxx UDA AT xxxxxx DORIVE xx» RUNTIME hhh;:mm:ss
HOST PROGRAM DOWN LINE LO"DED 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 700 PC: xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss

DIAGNOSTIC filnam REQUESTED BY THE DRIVE COUWD 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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02025

02026

02027

02028

02029

CZUDC HRD ERR 02024 ON UNIT 00 TST 002 SUB 090 PC: xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
TIME-OUT ON SEND OF MEMORY READ COMMAND TO DRIVE

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

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

DISK RESIDENT OM PC:ixxxx UDA AT xx»xxx DRIVE xxx RUMTIME hhh:mm:ss
ERROR DURING RECEIVE OF MEMORY READ RESPONSE FROM DRIVE

explanation

This error messaje is presented it a receive of a MEMORY READ
command was in error. An explanation of wirat the error wass
is also presented. These explanations are described in

hara error 2009,

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

DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh: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 tne format of the status.

CZU0C HRD ERR 02027 ON UNIT Q0 [ST 002 SUE OGO PC: »ixxxx
DISK RESIDENT DM P(:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
MEMORY READ COMMAND 9DID NOT RETURN EXPECTED RESPONSE CODE

EXPECTED RESPONSE 72

ACTUAL RESPONSE 00

The MEMORY READ commend did not return an expected

responite code. The expected response and actual response
are ir hex,

CZW:C HRD ERR 02028 ON UNIT 00 TSY 002 SUB Q00 PC: XxxxXXx
DISK RESIUVDENT DM PC:xxxx LOA AT xxxxxx DRIVE x»x RUNIIME hhh:mm:ss
TIME-QUT ON SEND OF MEMORY WRITE COMMAND TQ DRIVE

The MEMORY WRITE command timed out while it was sent
to the drive, The drive did not asrert
the RECEIVER READY sign~l over the SDI,

Gel? «'0 ERR 02029 ON UNYT 00 TST 002 SUB 000 PC: xxxarx

Lo o CSIDENT DM PCixnxx  UDA AT xxxxxx DRIVE sxx RUNTIME hhh:mm:ss
ERA - DURING RECEIVE OF MEMORY WRITE RESPONSE FROM DRIVE

expLanation

This error message is prevsented if a receive of a MEMORY WRITE
command was in error, An explanation of what the ercor was

is also presented, These explanations are described in

hard error 2009.
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02031

020352

02033

02034

CZUDC HRD ERR 02030 ON UNIT Q0 YST 002 SUB Q00 PC: Xmruxxn

DISK RESIDENT OM PCixxux UDA AT xxnxxx DRIVE xxx RUNTIME hhhimm;as
MEMORY WRITE COMMAND WAS UNSUCCESSFUL

REAL TIME STATE Q003

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

The MEMORY WRITE command wes not successful, The drive's status
is displeyed. See hard error 2007 for further information
un the Format of the status.

CZUDC HRD ERR 02031 ON UNIT CH TST 002 SUB 000 PC: xxanxx
DISK RESIDENT DM PCixxxx UDA AT wxanxax DRIVE »xxx RUNTIME Khh:mn: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 coda. The erxpected responsa and actual response
are in hegx,

CZUOC HMRD ERR 02032 ON UNIT CO TST 002 SUB 000 PC: xxxxxx
DISK RESIDENT DM PCixanx UDA AT xuxaxn DRIVE »xxxn RUNTIME hWEhimm:as
TIME-QUT ON SEND OF RUN COMMAND TO DRIVE

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

CZUDC HMRD ERR 02033 ON UNIT 00 TST 002 SUB 000 PC: xwnanx

DISK RESIDENT DM PC:xaxx UDA AT axxaxn DRIVE sxx RUNTIME hhh:me:ss
ERROR DURING RECEIVC OF RUN RESPONSE FROM DRIVE

explanation

This error message is presented i f » receive of a RUN
command wae ir error. An explanation of what the error was
is also presented. These explunations sre described in
hard error 2009,

CZUDC HRD ERR 02034 ON UNIT 00 TSY 002 SUB Q00 PC: mununn

DISK REST® NT DM PCimxun  JDA AT wxxxuxn DRIVE wxx RUNTIME hhh:imm:ss
RUN COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003

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

The Rw command was not succeseful, The drive'nw status
‘s displeyed. See hard error 2007 for further information
on the format of the astatusg,
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02135

02036

02037

02038

02039

02040

CZUDC HRD ERR 02035 ON UNIT 00 TST 002 SUB 000 PC: xxanxxx
DISK RESIDENYT OM PCixxxx UDA AT xxxuxx DRIVE xxx RUNTIME hhh:mm:es
RUN COMMAND DID NOT RETURN EXPECTED RESPOMSE CODE

EXPECTED RESPONSE 7€

ACTUAL RESPONSE 00

The RUN command did not return an expected
response code. The expected response and actual response
are in hax,

C7UDC HRD ERR 02036 ON UNIT 00 TST 002 SUB 000 PC: mrrkknn
DILK RESIDENT OM PCixxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
TIME-OUT ON SEND OF RECALIBRATE CONMAND TO DRIVE

The RECALIBRATE command timed out while it was sent
ty the drive, The drive did not assert
the RECEIVER READY eignal over the SDI.

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

DISK RESIDINT DM PCixxxx UDA AT xxanxx DRIVE xxx RUNTIME hhhi:mm:ss
ERROR DURING RECEIVE OF RECALIBRATE RESPONSE FROM DRIVE

explanation

This error message is presented if a receive of a RECALIBRATE
command was in error, An erplanation of what the error was
is alec presented. These explanations are described in

hard error 2009,

CZUDC HRD ERR 02038 ON UNIY 00 TST 002 SUB OCO PC: xxxxxx

DISK RESIDENT DM PC:i:xnxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:sgs
RECALIBRATE COMMAND WAS UNSUCCESSFUL

REAL TIME STATE 0003

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

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

CZUDC HRD ERR 02039 ON UNIT 00 TST Q02 SUB 000 PL: muxann
DISK RESIDENT DM PC:ixxxn UDA AT »xrxxxn DRIVE xxx RUNTIME hhhriimm:ss
RECAL IBRATE COMMAND DID NOT RETURN EXPECTED RESPONS: CODE

EXPECTED RESPONSE T7E

ACTUAL RESPONSE 00

The RECLAIBRATE command Jid not return an erpected
responae code. The expected response and actual response
are in hex,

C2UDC HRD ERR 02040 ON UNIT 00 TST 002 SUB 000 PC: xmuawx
DISK RESIDENT DM PCimxxx UDA AT xxnxnux NRIVE sxxx RUNTIME hhh:imm:ss
TIME-QUT ON SEMD OF GET STATUS COMMAND TO DRIVE

The GET STATUS command timed out while it was sent
to the drive., 'he drive did not agsert
the RECEIVER READY signal over the SDI,

SFG 0041
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02041

02042

02043

02044

02045

CZUDC HRD ERR 02041 ON UNIT 00 TST 002 SUB 000 PC: xxxmxx

DISK RESIDENT OM PCixxxx UDA AT xaxaxx DRIVE xxx RUNTIME hhh:mmn:go
ERR?R Dltﬂlm RECEIVE OF GET STATUS RESPONSE FROM DRIVE

explanation

This error messane i presented if a raceive of a GET 5TATUS
cCOMMMNG was in arrar, An explanation of what the error was
is aleo presentec. Trese explanations are dewcribed in
hard error 2009,

CZUDC HRD ERR 02042 ON UNIT C0 T4T 002 SUB 000 PC: »xxxxxx

OISK RESIDENT DM PC:ixxxx 'MA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
GET STATUS COMMAND WAS UNSUCCESSHLL

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 29 Q706 0504 0302 0100

The GET STAUTS command ..a5 rot successful. The drive's status
is displayed. Ses hard srror 2007 for further information
on the format of the gtatue,

CZUDC HMRD ERR 02043 ON U-'v ' ) TST 002 SUB Q00 PC: xxxmxx
DISK RESIDENT DM PC:xrxx UUF AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
GET STATUS COMMAND OIC NOT QUTURN EXPECTED RESPONSE CODE

EXPECTED RESPONSE F¢

ACTUAL RESPONSE Ly

The GET STAT I zomuawd did not return an erpected
response code. Th¢ w .tected response and actual response
are in hex,

CZUDC HRD ERR 02044 ON ULNIT M) T5Y 002 SUB 000 PC: xxxxsx
DISK RESIDENT DM PC:xxxx A AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
TIME-QUT ON SEND OF DRIVE (L:-AR% COMMAND TO DRIVE

The DHIVE CLIAR frwi..hg *imed oul while it was sent
to the drive, "+ v .. 've did not assert
the RECEIVFR R&ADY «igaal over the SDI,

CZUNC HRD ERR Q2045 ON i#ir, 20 TST 002 SUB 000 PC: wxauxx

DISK RESIDENT OM P ixax+ A AT wxaxxn DRIVE wxn RUNTIME hhh:mm:asg
ERROR DURING RECEIVE 0OF LRIVE CLEAR RESPONSE FROM DRIVE

explanation

This error mesesys i< presented if a receive of a DRIVE CLEAR
command was in 4r -3, An explanation of what the errcr was
is also presentcd, Ihese ¢xplanations are described in

hard error 2009,

SFQ@ 0042
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CZUDOC HRD ERR Q204¢ ON UMIT 00 TST 002 5UB 000 PC: xxxMxX

DISK RESIDENT DM PCixxxx  UDP AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
ORIVE CLEAR COMMAND WAS UNSUCCESS' B

REAL TIME STATE 0003

STATUS (R TO LL): 1312 1110 0908 0796 0504 0302 2100

The DRIVE CLEAR romrand wee not succeessful. The drive's status
is displeyed, Gaa hard srror 2007 for Further information
on the Formet of the status,

CZUDC HRD ENR 02047 ON UNIT OO0 TST 002 SU3 000 PC: xxxxxx
DISK RESIDENT DM PC:xxxx UDA AT xxxaxx DRIVE xxx RUNTIME hhh:mm:ss
ORIVE CLEAR COMMANC DID NQT RETURN EXPECTED RESPONSE CODE

EXPECTED RESPONSE 7E

ACTUAL RESPONSE 0V

The DRIVE CLEAR cumwans did not return en expected
response code., The axpacted response snd actual response
are in hex,

TEST 3 INFORMATIONAL MCSSAGES

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

UNIT xx UDA AT xxxxxx DRIVE xxx RUNTIME hnhh:mm:ss
LOGGABLE INFORMATION SFTER HECAL

REAL TIMF STATE 000X

STATUS (R TO L). 1312 1110 Q908 0706 0504 0302 0100

After sending a RECALIBRATE cowmend, the ATTENTION

bit was set. Tast 1 then sent & GET STATUS command
oend found the LOGGABLFE INFORMATION bit was set. This
i3 not an error, it is only some information baing sent
from the drive. MNormal operat.on continues.

Check 03001 Tor expleanation of 'REAL TIME STATE' and 'STATUS'
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TEST 3 €RROR MENSSAGES (02200 TOU 03999)

CZLOC HRD ERK GC3001 ON UNIT D0 TST 003 SUB 000 PC: xxmrxxx

DISK FUNCTION DM PCixxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
TIME-OUT ON SEND

COMMAND WAS commend

REAL TIMZ STATE 000}

STATUS (R YO LY. 1312 1110 €908 0706 0504 0302 0100

If test X tricy (o send a lovel 2 command to the drive, and
receiver "ead; is Jdaasaerted, error 3001 occurs.
Where command is one of the following:

GET CCGHMON CHARACTERISTICS
ONL INE

DRIVE (L¥at

DISCONNECY

GET SUBUMTT CelARACTERISTICS
GET STaTUS

CHANGE 11J0E

INITIAIE RUCLIBRATE

SPIN P

REAL TIME STATFE etaie: HRESL TIME STATE 0003
The reel tim. steie is the resl Ctime drive state <<AFTERQ>> Test 3
detected the acrar, v<THIS VALUE IS DISPLAYED IN HEX>>. In this
example, receiver "tmiy and attention are both asserted.

The bit positiane - afined as follows:
0001 - Neudivu® ready (Test 3 able to transmit to drive)
00C2 - Artzat:ion (error occurred or onling timeout expired)
0V40 - Availuble (drive offline and usuable)
1000 - Raad/lr ite ready
The complete nearivia of inese bits is beyond the scope of this text,
please refer to the cpaiator documentation for the drive you are
work ing on.

STATUS (R TO L): wordb6 wordS words wordd word?2 wordl wordQ:
The ntatus is tha respocue to the SDI GET STATUS command. These
worde are printed in EX, (<«NOTE THAT THE STATUS IS PRINTED OUT
FROM RIGHT TO LEFT!'. 5>, vhe status' meaning ie beyond the scope
of this text, plense vefer to the operator oscumantation for the
drive you are marking on,

CZUDC HRD ERK 03002 ON 1#T7 ¢ TST 003 SUB 000 FC: xx<nxx

DISK FUNCTION DM PC:xxxx 10 AT wxuxnxw DRIVE xxx RUNTIME hMh:nwn:ss

TIME-OUT OF RECEIVE

COMMAND WAS GET COMMON CHMAKACTERISTICS

REAL TIME STATE 000:

STATUS (R TO L): 13t 111G QuUu3d 0706 0504 0302 0100

This crror s & tuilure of the drive to respond to an SDI
level 2 command (u=2» ‘e SDI specification) befor the
drive-supplied co.mtarr timeout expires,

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

03004

03005

03006

ZUDC HRD ERR ©3003 ON UNIT Or 7ST Q03 SUB 000 PC: mxxxxx

DISK FUNCTION DM PCixxxx UDA .7 xxxxxx ORIVE xxx RUNTIME hhh:mm:ss
FIRST WORD RECEIVEC WAS NOT A START FRAME

COMMAND WAS GET COMMON CHARACTIFEIISTICS

REAL TIME STATE 0003

STATUS (R YO L): 1312 1110 Q%38 0706 0504 0302 (¢100

Tne first word received by the UDA from the drive was not a
valid message start Ffrome,

Check 03001 fnr explansiion of '‘REAL 1.MF STATE’' and ‘STATUS'

CZUDC HRD ERR O 4 ON UNIT Q. 1SY 003 SUB 000 PL: sxxxxx

DISK FUNCTION DM PC:x -xx UDA 1 xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
FRAMING ERROR ON LEVEL 0 RESPD:.:LC

COMMAND WAS GET COMMON CHARACY:ISTICS

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 08 0706 0504 0302 0100

Error 3004 is coeused &>, one or more of the following

conditions: 1) Illege! ‘-eme code -- the framy is not
8 mes~age start, continue, or end frame. 2) Illegal
sequence of frames -- iuch ss a mess start frame

without ever raceivig = massage end frame. This cen De
caveed oy the drive 9siding a response before the UDA
ssserts rccaivur readv, or 8 random hit on the SUI cable
thot garbles a frame or a bLag drive transmitter or UDA
receiver,

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

CZUDC HRD ERR 03005 ON UNIT &0V 151 003 SUB 000 PC: wrxwxx

DISK FUNCTION DM PC:xxxx UDE A nxxxxx DRIVE xxx RUNTIME hhh:mm:ss
CHECKSUM ERROR DN LEVEL O RESFONOE

COMMAND WAS GET COMMON CHMARACY L1¢TICS

REAL TIME STATE 0003

STATUS (R TO LD): 1312 1110 uf Q106 (504 0302 0100

The chechsum attached ) n messsge end frome dic not matceh
the checks.um cumcuted over the level 2 command, This could
be caused by a btd dv' e Creremitter, bad UDA receiver,
incorrectly computad ¢nickeum by the drive (unlikely)

or a random hit orn tha Ul cable,

Check 03001 for explan.:ion of 'REAL TIME STATE' and 'STATUS’

CZUDC HRD ERR OX006 ON UNILIT <, IST 003 SUB 000 PC: xwxnmnx

DISK FUNCTION DM PC:xxxx  UDA A7 yxuxxx DRIVE xxx RUNTIME hhh:mm:ss
RESPONSE LONGER THAN EXPETTE !

COMMAND WAS GET COMMON CHARALTYRISYICS

REAL TIME SYATE OGC3

STATUS (R TO L): 1312 1110 o098 0706 0504 0302 0100

The Luffer size yet uside for the response was not large
enough for the respo. v received. This is caused by the
drive sending o reypc ae that is incorrect for the request
sent Lo the drive, or the drive sending soma garbage w' th
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03007

03008

03009

03011

the responae,
Check 03001 for eaplenacion of 'REAL TIME ST/TT' and 'STATUS

<UOC HRD ERR 03007 ON iVt 09 TST 003 SUB GO0 ©C: mxxwxx

DISK FUNCTION DM PCixxxx LOA »7 xxxxux DRIVE xxx RUNTIME hhh:mm:sas
CODE TROtt RECEIVE WAS UNINE[! TGYBLE FROM SUBSYSTERM = QQOO

COMMAND WAS GET COMMON CHARACTERYISTICS

REAL TIME STATE Q003

STATUS (R TO LJ): 1¥12 110 9%°¢ 0706 0504 0302 0100

The unknown error code t:zcurs when the UDA returns an error
code f-rom wn operotion that test 3 does not recognize,
Possibla LDA micerucad: ‘honge without teat 3 update,

Check 030Ul fo» explaunstion of 'REAL TIME STATE' and 'STATUS!

CZUDC HMRD ERR  O30)3 ON UN1TY QO IST 003 L,UB 000 PC: xxxxxx
DISK SUNCTION DM PC:xxxx UDA AY xxuxxx DRIVE xxx RUNTIME hhh:mm:ss
COMMAND OID NOT RETURN EXPECTED RCUSPONSE CODE
COMMAND WAS GET COMMON CHARACTYTERISTICS
EXPECED RESPUNSE Tt
ACTIJAL RESPONSE 7D
REAL TIME STAVE Q003
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

This is caused by race ' v.ng an UNSUCCESSFUL ~ewponse from
the drive, or the Jdrive gending some response other than
the corvecl response for the reguest sent tc the drive,
See the contents of status fFor the unexpected response
error (or resson),

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

CZUDC HRD ERR 03009 ON 'WIT OO0 ST 003 SUB 020 PC: xxxxan
DISK FUNCTION DM PCixxxx URA Al xaxxxx DRIVE xxx RUNTIME hhh:mm:ss
DRIVE NUT AGSFERTING RECEIVER READY IN DRLIVE STATE
REAL TIME STATE 0002
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100
Tewt 5 inite th: ¢rive and checks ‘he drive's real time
state., If RECEIVER Ri8D7 was not asserted aftyr a period
of time this error nersage is printed.

Check 03001 ¥or e planution of 'REAL TIME STATE' and 'STATUS!

CZUDC HRD ERR  O3011 NH uNY . QU ST 004 SUB OO0 PC: xwwwax

DISK FUMCTION DM PCinsxn  UDA AY wxxxxxn DRIVE xxx RUNTIME hhh:mm:ss
NO VALID STATE rROHM DRIVE

NO DRT'/E CLOCKS

CHECK THAT DRIVE IS POWERED ON.

If tes” T attemptes ., Jet the drive state, anu Fiinds that
there are no Jdrive = ocks on the port, the asbhove mess

is occurrg., This «+~or uasually means that the SDI cable
'8 rot connected e drive is not powered on or the
drive's port button that connects it to this UDA is not
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03012

03014

03015

03016

03017

03018

deprecoged,

CZUDC HRD ERR 030312 ON UNIT Q00 TST 003 SUB 000 PC: xrxxxx

DISK FUNCTION DM PC:ixxxa WOA AT x-xxxx DRIVE xxx RUNTIME hhh:mm:ss
NO VALID STATE FROM CRIVE

HARD PARITY OR PULSE ERROR FCI 1/2 A SECOND

1f *est 3 ottemrts to et the drive state, osnd gets pulse

or purity errors for a iull 1/2 second, the above message is
prirted. This arro.- ususlly indicaces a poor connection

or grounding of the 501 csbles, o bad dorive transmitter, a
bad UDA receiver or a urcken SDI cable.

CZU0C HRD ERR 03014 ON UNIT 00 TST QUY SUB 000 PC: xxxxAx

DISK FUNCTTUN DM PC:xwx: WDA AT sxxxx DRIVE xxx RUNTIME hhh:mm:ss
SUBUNIT CHARACTLRISICS SAY TRt ARE ZERQ READ ONLY GROWS

IN THE DIAGNNSTIC AREA

After interrogating tre subunit characteristics, teswt 3
finds out that the dirive ¢ la me there are zero read onl -
groups in the cliagnostic srea, There must be a*t leaq?
one for the test to run,
CZUDC HRD ERR 03015 OMN UNIT O Y457 003 SUB 000 PC: xxXxxx
DISK FUNCTION OM PCisxsxn UDR A7 xamnxx DRIVE xxx RUNTIME hh...=n:3s
SUBUNIT CHARACTERISTICS SAY THRE ARE LLESS THAN 1 READ/WRITE
GROWUPS IN THE DYAGNOSTIC AREA

After interrogating the aub nit chersacteristics, test 3
finds out that the driva laims there aice zerc read/write
groups in the diagiostic aren, There must be at least
one for the test to run,

CZUDC HRD ERR  O3016 ON UNIT OO 7,7 00X SUB 000 PC: wxmnmnx

DISK FUNCTION DM PCixxxxn WOR A7 »uxxxx DRIVE axx RUNTIME hhhimm:ss
NCITHER R/W REACY NOR QTTENTIOMN el AFTER RECALIBRATE COMMAND

REAL TIME STATE 0Q0O3

STATUS (R TO L): 1312 1110 O908 0706 0504 0302 0100

After = RECALIBRAIE cummrand, R/W READY c¢r ATTENTION did
not set. Chech the otute for further information., This
could be cause by a »ud tranemitter or receiver or by A
hit on the SDI cable.

Check 03001 for explanacion of 'REAL TIME STATE' and 'STATUS®

CZUD. MRD ERR  C3017 ON UNIT 00 141 (0% CUB 000 PC: xmaxxn
DISK FUNCTION DM PC:x=xx UD® Af wwxowxx ORIVE xxx RUNTIME RRhh:mm:ss
SUBIMNIT CHARACERISTICS SAY LSS THAN . DIAGNOSTIC CYLINDER

Afier interrogeti g tha 2.unit characteriotics, test 3
finds out that “he drive cloime there are zero diagnostic
Vinders. There must he at least one for the tuest to run,

CZVOC HRD ERR 03014 ON UNTT 00 TST U038 SUB 000 PCi »wawnr-

DISK TUNCTION DM PC::mxx UDA AT xwxxxx DRIVE xnxx  RUNTIME Whh:imm:ss
READ.WRITE RUADY DROPPED BUSORE FORMAT OPERATION

CYLINDER asa. GROUP bb., TRACK cc.

SEQG QU47
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03019

03020

0302

REAL TIME STATE QuL3l
STATUS (R TO L): 13'2 1110 0908 0706 050« 0302 0100

The R/W READY signei .as ceasnert:d oy the drive be ore
a format cpera un wae going ' ba sent hy the UDA,

The drive vy vve gone off line o is nal transmitting
properly or the UDA mny ot be receiving propwrly or
the SDI cable trak a hit.

Where:
asy is the cylind:r value in decimal,
b is tne group velue in decimal.
cc 18 ha treck value in dacimal.

Check 03001 for - «planati-.r of 'REAL TIME STATE' and 'STATUS!

CZUDC HRD ERR 03U19 ON UNIT OO0 TST 00% SUB 30 PC: axxxax

DISK FUNCTIUN DM Pl :ixvxax 'WOA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
FORMAT OPERATION RFPORTED ' [ME-OUT FAYILUKE

CYLINDER aan. GROUP bh. TRACK c¢.:.

RCAL TIMF STATE 0003

STATUS (K TO L): 1312 1113 Q9 /06 0504 0302 009

The format operaticn sent by the UDA failed. The ¢command
timed out possibly “ue ¢, receiver ready being dropnec or
communication problem (bud trarsmitter or receiver or hit
on the SDI cable)

Where:
ass is the cylinder value in decimal,
bb is the group velue in decimal.

Check 0Z001 For e o..netion of 'REAL TIME STATE' and 'STATUS’

cc is the track value in cecimal.
CZUOC HRD ERR 03020 ON UNIT 00 TST 003 SUB 000 PC: =xxxxnx
DISK FUNCTION DM PC:xxxx WUDA AT xxxxxx DRIVE xxx RUNTIME hhh:ma:ss
AF1ER RECAL, ERRDR BITS WERE SET
REAL TIME STATE 0003
STATUS (R TO L): 1312 1110 0908 0/06 0504 0302 0100

After sending a RECALIBRATE command, the ATTENTION
bit wus set. Test 3 then sent a GET STATUS (ommand
and found the error bits were set. For further
inTormation, check the state and the status.

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

CZUDC HRD ERR 03022 ON UNIT 00 TST 003 SUB 000 PC: »xxxxxx

DISK FUNCTION DM PC:xowxx  UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
READ/URITE READY NDROPPED B=FDRE WRITE OPERATION

CYLINDER wsaa. GROWP bb, TRACK cc

REAL. TIME STATE 00uL3

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

The R./W READY signal was deasserted by the drive before
a write operation was going to be sent by tre UDA,
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The drive mn¥ have gone off line or is rot trarsmitting
properly or the UOA moy not be receiving properly or
the SDI cable took a hit,

Where;
saa is the cyliinder velue in decimal.
bb is the group value in decimal,
cc is the track value in decimal.

Check 03001 for explanatinn of 'REAL TIME STATE' and 'S5TATUS!

03023 CZUDC HRD ERR 03023 ON UNIT 00 TST 003 SUB 000 PC: xxaxxx
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK. ON LAST BLOCK:
WRITc CFERATION REPORTED FAILURE -- ERROR CUODE asa OCTAL.
DBN bbb. CYLINDER ccec. GROUP do, TRACK ee.
REAL TIME STATE 0003
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100

After each track in the diagnostic space is formatted, at
least one block must te able to have dates written to it

oend read from it and the data must be correct. Nct one

tlock (DBN bbb.) from track (ee) was able to pass. The

:rrTr code (oaa) gives the reason for the write oparation
ailure,

Where:
ana is the error code in octal.
It may have one of the following values:
2 = drive failure
3 » reguested LBN iy a secondary
revector,
<<< NOTE >>° Wa are uorkin? with DBN's
4 « header compere ftailure
(1evwired teader not found)
153 « suspected positioner error
213 * read/write ready failure
253 = drive data or state clock timeout
( 'ndicates cable/tranamitter/
rectiver broken)
313 * reczivar ready timeout
413 - drive state receive error during write
bbb is the UBN in decimal,
ccc is thne cylinder value in decimal.
dd is the group vulue in decimal,
ee i3 the track value in docimal.

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

03024 CZUVOC HRD ERR 03024 ON UNIT 00 TST 003 SUB 000 PC: xxwrnn
DISrk FUNCTION OM PC:xxax UQA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
READ/WRITE RCADY DROPPED BEFNRE READ OPERATION
CYLINDER ane. GRUUP bb. TRACK ce.
REAL TIME STATE 0003
STATUS (R TO LDY: 1312 1110 0908 0706 0504 0302 0100

The R/W READY siynal was deasserted by the drive before
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0302%

03026

a read osperation was goini 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 ¢able took a hit,

Where:
asa is the cylinder value in dec'mal.
bb is the group value in decimal.
¢¢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 Q03 SUB 000 PC: »xxxnn

DISK FUNCYTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
COUD NOT WRITE AND READ ANY BLOCK ON THIS TRACK, ON LAST BLOCK:
READ NPERATION REPORTED FAILURE -- ERROR CODE aama OCTAL.

CYLIMNDER ccc. GROUP dd. TRACK ece.

REAL TIME STATE Q003

STATUS (R TO L): 1312 1110 9908 0706 0504 0302 0100

After eacih track in the diagnostic space is formatted, at
least one block must be able tr 'ave data written to it
and read from it and the data muet be correct. No block
from track (ee) was able to pass. The error code (aas)
gives the reason for the read operation failure,

Where:
ana i9 the error code in octel.
It may have one of the following values:
¢ = drive failure
3 » reguested LBN is a secondary
revector,
¢<<< NOTE >3>> We are uorkin? with DBN's
4 = hgader corngare ftailure
{(desired header no* found)
52 = SERDES overrun error

150 = data sync timecut on read

153 = suspected positioner error

213 = resd/write ready failure

253 = drive Jata or state clock timeout

(ndicates cable/transmitter/
raceiver oroken)
313 = receiver ready timeout

413 = orive statve receive error during write

¢cc it the cylinder value irn 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 E]R 03026 ON UNIT 00 TST Q03 SUB 000 PC: »xxxxx

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

DATA COMPARE FAILURE DN WORD as.

EXPECTED DATA bbbb

ACTUAL DATA ¢cce

CYLINDER ddd, GROUP ee. TRACK ff,

SFEQ Q050
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03027

03028

03029

After each track in the diagnostic space is formatted, at
least one block must be able to have data written to it
and read from it and the dota must be correct. Not one
block (DBN bbb.) from track (ec) was able to pass. The
date read did not mateh the data written,

Where:
Baa is the offsel in decimal into the buffer where
the error occurred,
bbbb is the expected data in hex,
ceccc is the uctual date 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 OO0 TST 003 SUB 000 PC: xxrXxx

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

SEEK WPS TO CYLINDER ama. GROUP bb.

REAL TIME STATE 0003

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

After a SEEK command has been successfully sen: 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 i: asserted by the drive after the scek, the seek
times out and error 3027 is presented,

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

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

CZUDC HRD £RR 03028 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx

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

aBN hbbb. CYLINDER cce. GROUP dd. TRACK ee.

After a seek to a track, at least one block must be able
to be read to asgure that test I can ~ead the header. 1If
not one block was successful, error message 3028 appears,

Where:
a is 'L' for LLBN, 'D’' for DBN, or 'X' For XBN,
bbbb is the block mumber in decimal,
¢ce is the cylinder in decimal.
dd is the group number in decimal.
ec is the track number in decimal,
CZUDC MRD ERR 03029 ON UNTT OO0 TST 003 SUB 000 PC: »xxxxxx
DISK FUNCTION DM PC:xxxx UDA AT xxxxux DRIVE xxx RUNTIME hhh:mm:ss
AVAILHABLE WAS NOT ASSERTED AFTER DISCONNECT
REAL T(ME STATE Q003
STATUS (R TO LJ: 1312 1110 0908 0706 0504 0302 0100
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03030

03031

03032

After the DISCONNECT command was sent, the AYAILABLE flag
should be asserted after a period of time. It it never
was, then error 3049 appears. There maybe a problem with
& transmitter or a receiver or the SDI cable =t this point.

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

CZUOC HRD ERR 03030 ON (INIT 00 TST 003 SUB 000 PC: xxxxxx

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss
INVALID LEVEL 2 COMAAND OPCODE amams WAS SUCCESSFUL

REAL TIME STATE 000X

STATUS (R TO LJ: 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 appoar.

Where agasa is the invalid command in hex.
Check 03001 for explanatior of 'REAL TIME STATE' and ‘STATUS’

CZUOC HRD ERR 03031 ON UNIT 00 TST 003 SUB OCO PC: xxxXxx

DISK FUNCTION DM PC:xxxx UDA AT wxxxxxx ORIVE xxx RUNTIME hhh:mm:ss
COMMAND WITh type LENGTH = & WAS SUCCESSFUL

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 9908 0706 0504 0302 0100

SUI level ¢ commands v.th invalid lennths are
sent to the drive to check if the drive can find them.

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

Check 03001 for explanation of 'REAL TIME STATE' and 'SYATUS'

CZu™ HRD ERR 03032 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx

DISK, FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xx» RUNTIME hhh:mm:ss
UNI™ DIC NOT REPORT TRAMSMITTION E™ROR

WHE'] reason

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 09 ' C706 0504 0302 0100

Invalid level 1 sequences were sent to the drive,
Seversl sequeances are tried and the drive should find
fault with everyone of them,

Where resson could be one of the following:

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

AN END FRAME WIH A BAD CHECKSUM WAS SENT

A CONTINUE FRAME WAS SENT WITH NO START FRAME

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

SF@ 0652
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TION

03033

03035

03036

03037

03038

CZUDC HRD ERR 03033 ON UNIT 00 TST 003 SUB Q000 PCi sxmxx»

DISK FUNCTION DM PC:xnxx UDA AT xxxuxxx DRIVE xxx RUNTIME hhh;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 command with an illegal group number
19 sent to the drive. If the drive accepted it, then error
3033 will be displayed,

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

CZUDC DVC FYL ERR 03035 ON UNIT 00 TSY 003 SUB 000 PCi wxxxxx

DISK FUNCTION DM PCixxnx UDA AT xaxnxx DRIVE xxx RUNTIME nnhh:mm:es
SUCCESSFULLY WRUTE ON DBN AREA WHEN DRIVE WAS WRITE PROTECTED

REAL TIME STATE 0003

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

An attespt was made to write or. a write protacted
drive, It ehould have resulted in an error response
from the disk drive, but it didn't,

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

CZUDC DVC FTL ERR 03036 ON UNITYT 00 TST 003 SUB 000 PC: xxxxnn

DISK FUNCTION DM PCixxnn UDA AY xxxxxx DRIVE xxx RUNTIME nhh:mm:es
DRIVE IS NOY PROPERLY FORMATTED.

UDA WILL SPIN DOWN THIS DRIVE IF USED IN NORMAL SYSTEM OPERATIOM

THIS DRIVE NEEDS YO BE FORMATTED.

Test 3 reade a copy of the FCT in the XBN ares snd determined
that the FCT wes corrupted. Any normal operating system
(which uses the UDA ae & con®roller) will spin down the drive,
%0 the drive will need to be reformatted.

CZUDC DVC FTL ERR O3037 ON UNIT 00 TST Q03 SUB 000 PC: mxnmxnn

DISK FUNCTION DM PCinanx UDA AT xx:xax DRIVE sxx RUNTIME Rhh:mm:es
DRIVE IS FORMATTED IN 576 BYTE MODE .

TO RUN WITH A UDA, THIS DRIVE NEEDS TO BE FORMATYED IN 512 BYTE MODE,
UDA WILL SPIN DOW THIS DRIVE TIF USED IN NORMAL SYSTEM OPERATION

THIS DRIVE NEEDS YO BE FURMATTED.

Test 3 reads & copy of the FCT from the XBN ares and determinec
that the drive was formatted in 576 byte mode. Ariy normal
operating systom (which usew the UDA as & cont-oller) will spin
down the drive, 80 the drive will need to be reformatted.

CZUDC OVC FTL ERR (3038 ON UNIT OO0 TST 008 SUB 000 PCI maxsnn

DISK FUNCTION DM PCixuxxn UDA AT wxnaxx DRIVE wxx RUNTIME Mhh:mm:us
NO COPY OF THE FCT COMLD BE READ.

UDA WILL SPIN DOWN THIS DRIVE IF USED IN NORMAL SYSTEM OPERATIONMN

THYS DRIVE NEFDS TQ BE FORMATTED,

Test 3 attempted t~ read svery copy of the FCT without success.
Rf_\{ normal opersting system (which uses the UDA as a controller)
will apin down the drive, wo the drive will neesd to be reformatted

S maccema e - LT T T [
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3.2.7

TEST 4 INFORMATIONAL HMESSAGES

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

UNIT u UDA AT cccece DRIVE n RUNTIME hh:mm:es
A CORRECTABLE ECT ERROR EXISTS IN type bn
SECTORS FROM INDEX sector TRK track GRP group CYL cvylinder

The above message occurs when Test 4 1) detects an ECC error and
2) is able to correct it, and 3) the corrections are less than
the drive ECC thresrold, (& SDI DRIVE CHARACTERISTIC) and 4) the
EDC computed over the corrected sector matched the EDC read.

UNIT unit UDA AT udeedr DRIVE plug RUNTTME hh:mm:ss
INITIAL WRITE COMPLETE

Whenever Test 4 is STArted with initial write enabled, <<OR>> whenever
it is STArted or REStarted and the diegnostic area ie be! tested on &
drive not in reed only mode, the d sk will be initially written,

The above message occurs when the initial write completes.

UNIY unit UDA AT udeadr DRIVE plug RUNTIME hh:mm:ss
READ OMLY DRIVE, INITIAL WRITE WILL NOY BE PERFORMED

If an initial write is to be performed (see above for conditions)

and a unit or mubunit is in read only mode, (can be set in the manual
intervention quettions) en initiel write will not be performed, and
this message will print to inform the operator.

NOTE: DATA COMPARE ERRORS RESWLT IF THE DISK IS NOT INITIALLY WRITTEN!!

UNIT unit UDA AT udaadr DRIVE plug RUNTIME hh:mw:es
THE PREVIOUS DEVICE FATAL WILL CAUSE THE FOLLOWING DRIVES
TO BE DROPPED: plug. plug+l, ~lug+2, plug*s

plug: drive plug number -- esch subimit's plug number is
displayed. for a single subunit drive (such as
snd RABO) only one plug number ie Jdisplayed,

If & device fatal error occurs and dropping is ensblad, <<ALL>> subunits

on the unit that the device fatal occurred must be dropped. To inform

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

NOTE: IF MORE THAN OnE UDA IS ON A SYSTEM, THIS MESSAGE MAY WOT
IMMEDIATELY FOLLCw THE DEVICE FATAL IF AN ERROR HAPPENS AT THE SAME
TIME ON ANOTHER WDA,
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2,2.8  TEST 4 ERRUR MESSAGES {04000 TO 04999)

-------------------------------- PR I IR

C3001 cZuoC SFT ERR Q4001 ON UNIT 0N TST 04 SUB 000 PC: xxxxx

DISK EXERCISER OM PCixxxx UDA AY xxxxxx DRIVE xxx RUNTIME hh:mm:ss

ATTN ASSERTED DURIKG SEEK

SEEK FROM GRP ErOup CYL ¢ylinder TO GRP group CYL cylinder
REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0903 0706 0%04 0302 0100

This error oucurs wher. the drive sssartes the SDI ATTENTION signal
with>ut asserting the READ/WRITE READY sipgnal, indicating the

unsucetssful completion of a seek,

See retry/recovery section for recovery details,

G202  CZUDC SFT ERR 04002 ON UNIT 00 TST 04 SUB Q00 PC: xaxxxx

DISK EXERCISER DM PC:xxxn UDA AV xxxxxx DRIVE sxxx RUNTIME hh:mo:se

ATTN ASSERTED UNEXPECTEDLY, ASYN DRIVE ERROR OR LOGGABLE
INFORMATION

REAL TIME STATE 0003

STATUS (R YO L): 1312 1110 0908 0726 0504 0302 0100

Thia is an asynchronous drive error. Asynchronous drive errors are
thosa arrors reported by the drive which are not related to s level 7
command. These errors ara reported by the drive using the SDI
ATTENTION signel. The operator must look at the status returned to

determine the error that occurrad.

See retry/recovery section for recovery details,

04003  CZUDC 3FT ERR 04003 ON UNIT 00 TST 04 SUB 000 PC: wm:imxnx

DISK EXERCISER DM PC:xxxx UDA AT xxuxxxx DRIVE wxx RUNTIME Mh:mm:ss

SEEX DID NOT COMPLETE, NEITHER ATTN OR R/W RDY WAS ASSERTED
BEFORE TIMEOQUTY

SEEK FROM GRP group CYL c¢ylinder TO GRP group CYL cylinder
REAL TIME 51ATE 00032

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

This error occurs wher: the drive fails to essert READ/WRITE READY
before the seek timeout, which indicates the succeseful comoletion of a scek,

See retry/recovery section for recovery deta’ls,

Q4004 C2UDC HRD ERR 04004 ON UNIT 00 TST 04 SUB 000 PC: xxnsx-ix

DISK EXERCISER DM PCixxxx UDA AT xawxxn DRIVE wxx RUNTIME hh:mm:ss

RCT AREA CORRUPTED, COULD NOT FIND REPLACEMENT FOR
LN TMAT WAS REVECTOURED

ATTEMPTING TO READ RCT LBN bn

SEARCHING FOR LBN bn

CZUpC HRD ERR 04C04 ON UNIT 00 TSY 04 SUB COO PCt wxanxw
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04005

04006

040Q07

DISK EXERCISER DM PCixxxx WUDA AT xxxxxx DRIVE =xx RUNTIME hh:mm:ss
RCT AREP CORRUPTED, COULD NOT FIND REPLACEMENT FOR

LBN WITH MEADER NOT FOUND

ATTEMPTING TQ READ RCT LBN bn

SEARCHING FOR LBN bn

Error 4004 will occurr only whan Teot 4 ic ruriiing in the

customer dats area. It occurs when 1) A se:tor is eithar marked revectored
cr the header can't be found in two revolutions of the disk (both cases
shruld be revectored) wnd 2) Tha replecement for that sector isn't found

in the RCT end 3) & NULL entry ien't fourd at the end of the RCT

(see DEC STANDARD 166, Replacement and Caching Teable Format). In either
case, thod-ubunit should be reformatted, ord the cause of the RCT corruption
determinad,

CZUDC MRD ERR 04005 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx
DISK EXERCISER DM PC:xxxx WUODA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
Bg:DER NOT FOUND DURING WRITE
bn
SECTORS FROM INDEX sector TRX track GRP group CYL cylinder
ORIGIN OF SEEK: GRAP group CYL cvylinger

Error 4005 occurs only whan lest 4 is writing ua DBN or RBN, This is because
bad blocks in the diegnostic area are not revectored. and 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,

c20C SFT ERR Q4006 ON UNIT 00 TST 04 SUB 000 PC - Xnxxxn

DISK EXERCISER DM PC:xxux UDA AT mxuxxax DRIVE xxx RUNTIME hh:mm:ss
SELECT TRACK AND WRITE LEVEL 1 CMD NOT SENT

ATTEMPT attempt

type bn

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder
URIGIN OF SEEK: GRF group CYL cylincer

REAL TIME STATE 0003

STATUS (R TO LJ: 1312 1110 0908 OQ70& 0504 0302 Q100

>elect track and reed or write nct executed occurw when the

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

but receiver ready is deassarted or the state is invalid so it

canrot send the commend (the SFRDES could elewo be broken 830 it's unable
to Jend the command). The same error is generated if the UDA gets a
header sync timeout, and when it looke st the drive's otate, it is
either invalid or reciever ready is dussserted (header sync timeout is
<<NOT>> o error -- it's guite normal on a high-density disk).

See retry/recovery section for recovery details,

CZuoC SFT ERR Q4007 TM UNIT 00 TST 04 SUB 000 PC: xxawun
DISK EXERCISER DM PCixwux UDA AT wxxxwx DRIVE wxxn RUNTIME hh:mm:ss
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04008

04009

04019

ECC DETECTED ERROR

RETRY retry

ERROR RECOVERY LEVEL level

type bn

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder

Error 4007 occurs . f an ECC error is detected but ECC correction is

disabled.

See retry/recovery section for recovery details,

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

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

RETRY retry

ERROR RECOVERY LEVEL level

tgpe bn
SECTORS FROM INDEX sector TRK track GRP grouy CYL cylinder

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

NOTE: THIS IS USUALLY (BUT NQT ALWAYS) INDICATIVE OF A BAD SPOT IN THE

ECC RESIDUE AREA AFTER THE DATA AREA OF Y. %€ SECTOR,

See retry/recovery saction for recovery details,

czZuiC SFT ERR 04009 ON UNIT 00 TS1 04 SUB 000 PC: xxwxnn

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hhi:mm:ss
ECC CORRECTIONS EXCEED THRESHOLD

RETRY retry

ERROR RECOVERY LEVEL level

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

Error 4009 occurs if an ECC error is Jdetected, the correction

algorithm succeeds in corre.ting the errors, but the number of bits

that were corrected excoeds the correction threshold (a SDI ORIVE
CHARACYERISTIC).

See retry/recovery section for racovery details,

CZudC SFT ERR Q4010 ON UNIT O0 TST 04 SUB 000 B0 <mxnn

DISK EXERCISER DM PC:xxxx UDA AT maxxwxx DRIVE »xx KUNTIME hhi:mm:ss
ECC CORRECTION SUCCEEDED, CUT 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 adec
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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 » few ECC errores that cun be corrected, but the EDC
was incorrectly computed or written, or 3) The ECC algorithm
incorrectly corrected the bu.fer and/or the EOC value, (but corrections
were less than the threshold) or 3) UDA buffer RAM problem,

See retry/recovery section for recovery detezils,

cZubnC HRD ERR 04011 ON WMIT 00 TST 04 SUB 000 P: xxxxxx
OISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xix RUNTIME hh:mm:ss
ERROR RECOVERY TRIED ALL LEVELS WITHOUY SUCCESS
type bn
G&P group CYL cylinder
Error 4011 occurs when retries are enabled, and Test 4 hasg tried

all retries on all levels of error recovery. See ECC oand EDC
retries in the retry/vecovery section,

CZudC HRD ERR 04012 ON UNIT 00 TST 04 SUB 000 PC: xxaxxx

DISK EXERCISER DM PC:xxxx UDA AT omxxx DRIVE sxxx RUNTIME hh:mm:ss

DATA COMPARISON FAILED

ECC OR EDC HAD DETECTED ERROR IN BUWFFER

type bn

SECTORS rROM INDEX sactor TRX track GRP group CYL cylinder

PATTERN NUMBER pattern

OFFSEY OF ERROR WITHIN BUFFCR: buffer_offset

OFFSEY OF ERROR WITHIN DISPLAYED LIST: list_offset (1ST WORD OFFSET 0)
datal datal data?l datal detad dataS
datab data? datafl data9 datal0 datall

cZunC HRD ERR 04012 ON UNIT OO0 TST 04 SUB 000 #C: Xxwuanan

DISK EXERCISER DM PC:ixxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhimm:ss
DATA COMPARISON FAILED

ECC OR EDC HAD <<NQOTY>> DETECTED ERROR IN BUFF:R

type bn

SECTORS FROM INDEX sector TRK track GRP group CYL cylinoer

PATTERN NUMBER pattern

OFFSET OF ERROR WITHIN BUFIER: buffer coffset

QFFSET OF ERROR WITHIN DISPLAYED LIST. liwmt_offset (1ST WORD QFFSET 0)
datal datal data? datal catad data®
Jdataé cata? data8 data9 dataly) datall

pattern: The pattern nuiber (decimal) that feiled the comparison.

buffer_offset: The offset of the error (Je:simal) within the sector read.
where the firat word in the sector is otfset O

ligt _offaet: The offset of tine error (decimal) within the dJisplayed list,
nhere the firdt worad ‘n the list is offset O
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dataX: Test 4 diepleys twelve datm worde read from the sector,
They are displayed left Lo right, top to botiom,

Error 4012 occurs when & dats compare detects a difference between

the buffer read and a known data pattarn, The operotor is informed if
the e~ror wao detected by the ECC or EDC, The firet word of the smector
which may or may not be printed, depending on the position of the error,
is the pattern numbar replicated in eech nibble of the word, If a disk
is not initally written, it is likely that data comparison failures will
occur in the fist word of the sector. The following is the first word
of th2 uector for the 9ixteen difierant patterns,

pattern word O pattarn word O
1 010421 9 114631
2 021042 10 105252
3 031463 11 135673
4 042104 12 146314
5 0525:® 12 156730
6 63146 14 1673458
7 C73567 15 117777
8 104210 16 000000

Note that pattern 16 is mapped to pattern 0.

CZuDC DEV FTL ERR 04013 ON UNIT 00 TST Q4 SUB 000 PC: waxaxx
DISK EXERCISER DM PC:xxxx UDA AT sooxxxyx CRIVE xxx RUNTIME Ah:imnias
NRIVE NOT ONLINE TO UDA, AND NOT SPINABLE

If a drive droppe offline wiilr Deing tested (a normal occuranrce dur ing
Test 4) and some event happe~s that makes ths drive unspinnable (sucrk as
the operator popp:ng ou. the rur/etop switch) error 4013 will be printed.
If the operator inhibits dropping unite, Test 4 will o into error recovery
and loop on arror 4023, spindle dropped reaay,

cZuDC DEV FTL ERR 04014 ON UNIT 00 75T 04 SUB Q00 PC: saxwxxx

DISK EXERCISER DM PC:anxxx UDAR Al xrxxnax DRIVE wxx RUNTIME hh:wm:ge

UWAELE TO COMPLETE SEEK -- TRIED 3 TIMES

t£pe bn

GRP group CYlL ¢yl inder
Cncw a seek has been attempted X timeu, end naver successfully completesd,
¢rror 4014 will be prisited and the entire unit dropped. 1f the operator

inhibits dropping units, the drive will be recalibrated, and the seek
will be attempted again,

CZuDC SFT ERR  QA4UL1S ON UNIT 00 TST 04 HUB 000 PC: »uswnun

DISK EXERCISER OM PC:xxxx UJA AT xxxsmnx DRIVE waw RUNTIME hivimm:ss
SEEK REQUIRED retriee RETRILS BEFORE COMPLETING

GRP group CYL c¢ylinder

SFQ 0059




15

CZUDCEO VDA & DISK DRV DIAG MACRO V05,00 Wednesday 04-uan-84 16:12 Pege 45-5

USER DOCUMENTATION

04016

04017

04018

retries: The number of times the sesk was re-issued

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

CZJUD" DEV FTL ERR 04016 ON UNIT 00 TST Q4 SUB 000 PC: x»xxxxx

DISK EXERCISER OM PC:xaxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
ERRORS DURING DRIVE INITIALIZATION AND SETUP

THIS UDA AND AL DRIVES ATTACHED WILL BE REMOVED FROM TESTING

If any errore occur during drive and test initialization, DRIVES
ATTACHED TO THE UDA THAT HAD THE DRIVE INITIA' IZATIOM ERRORS WILL
NOT BE TESTED. In this case, error 4016 will be printed to notify
the operator. THIS ERROR DOES <<NOT»> HEFER TQ UDA INITIALIZATICN.
Thi: error is unaffected by the operator inhibiting the droppian of
units,

czunc DEV FTL ERR 04017 ON UNIT Q00 TST 04 SUB 000 PC: rrwxxx

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

NO DRIVE CLOCKS

czunc DEV FTL ERR 04017 ON UNIT 00 TST 04 SUB 000 PC: mxuxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
NG VALID STATE FROM DRIVE

HARD PARYTY OR PULSE ERROR FOR 1/2 A SECOND

It Test 4 is <<EVER>> unable to t vilid drive state, the drive is
immediately dropped, and error 4017 is printed, There are two types

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

are normal, so Test 4 tolerates them, <<UNLESS THEY HAPPEN CONTINUQUSLY
FOR 172 A SECOND>»>, Tf they do occur for 1/2 a second, either the
transmitier or receiver is bad, and the drive is dropped. If the

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

czZuoC DEV FTL ERR 04013 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx WUDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
ATTEMPT TO WRITE ON WRITE PRUITECTED DRIVE

ERROR CODE RETURNED FROM UDA: code

REAL TIME STATE Q003

STATUS (R TO L): 1312 1110 N908 0706 0O%04 0302 0100

code: The error (in octal) returred to Test 4 from the UDA

when Test 4 attempted to write on the write protected drive,

The UDA error coces (in octal) are as Ffollows:

code error
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04019

04020

04021

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

4 HEADER NOT fOUND

15 SEEK OR HEAD SELECT ERROR

213 R/W RDY DROPPED

s DATA OR STATE CLOCK TIMEOUT

313 RCVR RDY OROPPED

413 REAL TIME STATE RECEIVE ERROR

If Tast 4 attempts to write on a write protected drive, error 4018

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

CzunC HRO ERR O4019 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx
DISK EXERCISER DM PC:xxxx UDA AT uxxxxx DRIVE xxx RUNTIME hh:mm:ss
HEADER NOT FOUND DURING REAC

type bn
S§CTORS FROM INDEX sector TRK track GRP group CYL cylinder
ORIGIN OF SEEK: GRP group CYL cylinder

Error 4019 occurs only when Test 4 is resding a DBN or RBN. This is because
bad blocks in the diagnostic area are : ot revectored, and RBN's are what
LBN's are revectord to, 8¢ 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,

CcZuoC SFT ERR 04020 OM UNIT1 00 VTSI 04 SUB 000 Pl: xxxnanx

DISK EXERCISER OM PC:xwxxx LOA AT xxxaxx DRIVE xxx RUNTIME hh;mm:ss
SELECT TRACK AND READ LEVEL 1 CMD NOT SENT

ATTEMPT attempt

type bn

SéCTDRS FROM INDFX sector TRK track GRP groug CYL cylinder

ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE G003

STATUS (R TO L): 1312 11i0 0908 0706 0504 0302 0100

Select track and read or write not executed occurs when the

UOA attempte to send he select track snd read/write level 1 cmd,

but receiver ready is Jeasserted or the stete is invalid so it

cannot send the command (the SERDES could aleo be broken so it's unable
to wend 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
¢ither invalic or reciever ready is dessserted (haader sync timeout is
€<NOT>> & error -- it's guite norma. on a high-density disk),

See retry/recovery section for recovery details,

C2U0C OEV FTL ERR 04021 UON UNIT 00 TST Q4 SUS 000 PC: wxwnws
DISK EXERCISER DM PCixxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
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DOCUMENTATION

CZ

USE
DRIVE NOT FORMATTED IN 512 BYTE MODE -- UNABLE TO TEST
FCT DLOCK ZERQ MODE WORD: mode

%4 THIS PACK HAS AN TMVALID FORMAT AND CANNOY BE USED aas
mode ; The mode word found on the drive's FCT block zerc.

Error 4021 occurs only when Teet 4 Finds that the mode word found in
FCT block zero .8 not the 512 byte mode word (126736 octal). See DEC
STANDARD 166 "FCT Structure”, Inhibiting the dropping of units has
no effect on this error.

04022 cZuoC DEV FTL ERR 04022 ON UNIT 00 TST 04 SUB 000 PC: xxxxxXx
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
COULD NOT READ FCY BLOCK ZERO

#4a THIS FACK HAS AN INVALID FORMAT AND CANNOT BE USED asa

Ervor 4022 occurs when tect 4 is urable to ruad any copy of FCT
block zero. See DEC STANUARD 166 "FCT Structure”. Inhibiting
the dropping of units has no effect on this error,

04023 czuDC DEV FTL ER? 04023 ON UNIT 00 TST Q4 SUB 000 PC: »xxmxxx
DISK EXERCISER DM DUixxxs. UDA AT xxxxxx ORIVE xxx RUNTIME hh:mm:ss
UNABLE TO CONTINUE TESTING
PORT SWITCH OUT
REAL TIME STATE 0003
STATUS (R TO L): 1312 1110 0908 0706 0S04 0302 0100

If, during testing, the operator disables the port trat Test 4 is using
by pooping out the port switch, Test 4 prints error 4025, CHANGING

THE STATE OF THE PORT SWITCH FOR THE PORT THAT Test 4 IS <<NOT>> USING
HAS NO EFFECT ON THE TEST., 1If dropping of units is inhibited, Test 4
will loop in errcor recovery, printing this error, until the error

state is corrected (by some external action).

cCZubC DEV FTL ERR 04023 ON UNIT 00 TST 04 SUB 000 PC: mxanxx

DISK EXERCISER DM PC:xxxx UDA AT xuxxxx DRIVE xxx RUNTIME Wh:mm:ss
UNABLE TO CONYINUE TESTING

RUN/STOP SWITCH OuT

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 OSD4 0302 0100

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

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

CZUDC  DEV FTL ERR 04023 ON UNIT 0O TST 04 LUB 000 PC: xxxanx
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04025

04026

04028
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DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mw:ss
UNABLE TO CONTINUE TESTING

SPINDLE

DROPPED READY

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

CZUoC

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

error 4C25 is printed, IFf dropping of units is inhibited, Test 4
will loop in error recovery, printing this error, until the error
state is corrected (by some external saction),

SFT ERR 04024 ON UNIT 00 TST 04 SUB 00U PC: xxxxxx

DISK EXERTISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
EDC DETECTED ERROR BUT ECC DID NOT

RETRY retry

ERROR RFUOVERY LEVEL level

type bn
SECYOHS FROM INDEX sector TRK track GRP group CYL cylinder
FAC COMPUTED edc

EDC READ

CZUDC

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 EOC was incorrectly computed or written, or 2) UDA
buffer RAM problem, or 3) The error is such that the ECC really doesn't
cgetect an error... This is unlikely,

See retry/recovery section for recovery details,

HRD ERR 04025 ON UNIT QO TYST 04 SUB 000 PC: xxxxax

DISK EXERCISER DM PC:xxxx UDA AT xuxxxx DRIVF xxx RUNTIME hh:mm:ss
WRITE ATTEMPTED MAXIMUM TIMES

type bn

CZuoC

If thyree I/0 errors occur when sttempting to write to the drive
(one I/C error if retries are disabled) error 4025 is printed
to inform the operator,

HRDO ERR 04026 ON UNIT Q0 TST 04 SUB 000 PC: xxxwxx

DISK EXERCISER OM PC:xxaxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
READ ATTEMPTED MAXIMUM TIMES

type bn

CZuUoC

If three 1/0 errors occur when attempt.ng to read : .mn the drive
( ne I/0 error if retries are cdisabled) error 4020 is printed
to :yform the operator,

DEv FTL ERR 04028 ON UNIT 00 TST 04 SUB 000 PC: xxxxwux

SFQ 0063
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04034

04035

04036

DISK EXERCISER DM PCixxxx UDA AT xxxxx»x DRIVE xxx RUNTIME hh:mm:ss
BOTH KEAD ONLY <AND> WRITE ONLY BITS SET -- HOST ERROR

trror 4028 prints ONLY IF THERE IS A HOST COCE ERROR -- THIS IS NOT
AN ERROR FROM A DRIVE. Inhibiting the dropping of units has no effect
orin this error,

CZuDC SFT ERR 04034 ON UNIT 00 TST ud4 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

REA_ TIME STATE Q007

STATUS (R TO L): 1312 1110 0S08 0706 0504 0302 0100

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

See retry/recovery section for recovery cdetails,

CZunC SFT ERR O4035 ON UNIT 00 TST Q4 SUB 000 PC: xxxxax

DISK EXERCISER DM PC:xxxx UDA AT xrxxxx DRIVE xxx RUNTIME hh:mm:ss
DATA OR STATE CLOCK TIMEOUT DURING RF D

ATTEMPT attempt

type bn

SECTORS FROM INOEX sector TRK track GRP group CYL cylinder
DRIGIN OF SEEK: GRP group CYL c¢ylinder

REAL TIMC STATE 0003

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

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

See retry/recovery section for recovery details.

CzZuoC SFT ERR 04036 ON UNTIT ¢CUO TST 04 SUB 000 PC: xmxxxx

DISK EXFRCISER DM PC:axxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
DATA Sy, FiveOUT DURING READ

HTTEHP1 ﬂt'ttupt

tEpe bn

SECTOR, FROM INDEX sectur TRK track GRP group CYL cylinder

ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE (003

STATUS (R TO L): 1312 1110 OS08 0706 0504 0302 0100

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

SFQ 0064
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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,

CzZupC SFT ERR 04037 ON '5'TT Q0 TST 04 SUB 000 PC: xxxxnx

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

ATTEMPT attempt

type bn

SECTORS FROM INCEX 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 loes of read/write ready error is detected either before an
I/0 ras begun when trying to send out the real *ime command or at
the end of an I1/0 operation when checking for errors,

See retry/recovery section for recovery details,

czubc SFT ERR 04038 ON UNIT 00 TST 04 SUB 000 PC: srxnmx

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

ATTEMPT attempt

type bn

SECTORS FROM INDEX mactor TRK track GRP group CYL cylinder

ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE 0003

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

The loos of drive receiver ready is detected when the UDA is trying
to send out & real-time read or write command,

See retry/recovery section for recovery detsils,

cCzZuoC HRD ERR (4040 ON UNIT 00 TST 04 SUB 000 PC: Xx»xnnx

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

LBN THAT WAS REVECTORED

LAST RCT LBN SEARCHED bn

SEARCHING FOR LBN bn

CZ2uDC RO ERR 04040 ON UNIT 00 TST 04 SUB 000 PC: Xxaxnn

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNYTIME hh:mn:ss
ALL COPIZS OF RCT READ WITH ERROR, SEARCHING FOR

LBN WITH HEADER NOT FOUND

1LAST RCT LBN SEARCHED L~

SEARCHING FOR LBN bn

Error 4040 occurs when Tent 4 is trying to find the RSN that replaces
a LBN that was revectored or whose hecder could nol be found (both should
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04041

04042

04044

be revectored). Test 4 wee unable to t o valid copy out of the M copies
of the RCT due to 1I/0 errors or ECC/EDC errore. M ie & SDI DRIVE
CHARACTERISTIC and 18 defined by the drive. This ie indicitave of either
e bad pack (HOA) or that something wrote over the RCT incorrectly., Try

to reformat the subunit,

c2uDC HRO ERR  O4041 ON UNIT Q0 7ST 04 SUB 000 PCt wxmanxn

DISK EXERCISER DM PC:xxxx UDA AT xaxxxx DRIVE xxx RUNTIME nhimmise
COULD NOT FIND REPLACEMENT FOR

LBN THAT WAS REVECTORED

LBN TO REPLACE bn

CZuDC HRD ERR 04041 ON UNIT QO TST O4 SUB 000 PC: Xxninx

DISK EXERCISER DM PC:xxxm UDA AT xuxxxx DRIVE xxx RUNTIME nh:mm:se
COULD NOT FIND REPLACEMENT FOR

LBN WITH HEADER NOT FOUND

LBN TO REPLACE bn

Error 404} onl¥ occure whan Test 4 i runnina in the customer datz msres, and

K] tryigs to find the RBN that replaces a LBN that was revectored (must be

in the T) or whoee header could not be found (should be in the RCT., unless

the madie under the hesder hee 'grown & bad spot recently). In either case,
Test 4 was unsbie to Find an entry in the RCT for the the sector end the subunit
should be reformatted. In the ceavte of the revectored LEN, the cause of the
RCT'e corruption should be determined (even witn the hesder not found,

the RCT may heve been corrupted becsuse 8 header going bed nithout warning

([eg. the formatter not being able to see it as a weak wpot) is a very

low probibility occurance),

c2upC DEV FTL ERR 04042 ON UNIT OO0 TST O4 SUB QOO0 PC: snmanmw

DISK EXERCISER OM PCimxxn UDA AT wmnaxxn DRIVE xxx RUNTIME hh:mm:ss
TIMEOUT WAITING FOR SECTOR OR INDEX PULSE

GRP group CYL cylinder

REAL TIME STATE 0903

STATUS (R TO L): 1312 1110 0908 0706 O0%04 0302 0100

Error 4042 occures when the UDA microcode never detecto a sector
or index pulee from the drive before a read or write operation,
If dropping of unites ie inhibited, @ swek will be issued, and
the write attempted again.

CZuDC SFI ERR 04044 ON UNIT 00 TST O4 SUB 000 PC: wanwnn

DISK EXERCISER DM PCianxx UDA AT xananxx DRIVE xxx RUNTIME nh:mm:se
SEEK OR MEAD SELECT ERROR DETECTED DURING WRITE

ATTEMPT attampt

LBN bn

SECTORS FROM INDEX sector TRK track GRP group CYL cy!linder

ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE 0003

STATUYS (R 7O L): 1312 1110 0908 076 Q504 0302 Q100

See error 4045 for description,
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04045

0A047

04048

See retry/recovery section for recovery details.

.ZUDC SFT ERR 04045 ON UNIY' 00 TST 04 SUB 000 PC: xxxnxx

DISK EXERCISER OM PC:xxxx UDA AT xanxxx DRIVE xxx RUNTIME Mh:mm:sse
SEEK OR MEAD SELECT ERROR DETECTED DURING READ

ATTEMPT attempt

LBN bn

SECTORS FROM INDEX eector TRK track GRP group CYL cylinder

ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATt 0003

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

Errors 4044 and 4045 occur when the header comperison routine determines
that the drive is positioned at t™e wrong physicel cylinocer, or that the
wrong head (which 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 misseek or incorrect head selected,

NOTE: These errore will only be detacted when the operastor is running

Test 4 in the customer date area. This error will <<never>> appear

when running in the diagnostic araes,

See retry/recovery section for recovery details,

CzZuolC SFT ERR O4047 DN UNIT 00 TST 04 SUB 000 PCi Xummnx

DISK EXERCISER DM PCixxnx UDA AT xxxxux DRIVE xxx RUNTIME hh:mm:ss
DATA OR STATE CLOCK TIMEOUT DURING WRITE

ATTEM-T attempt

typs bn

SECTORS FROM INDEX sector TRK treck GRP group CYL cylinder

ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 O%04 0302 0100

The loss of drive clock occurs when the UDA is clocking data to or
from the drive throuTh the SERDES., Failure of a word to be
clocked in during & 125 millisecond time period triggers a loss of
drive clock s~ror,

See retry/recovery section for recovery details,

CZuoC SFT ERR 04048 ON UNIT 00 TST 04 SUB 000 PC: xuxwan

DISK EXERCISER DM PC:ixxnx UDA AT axxuxx DRIVE xxx RUNTIME hh:mm:ss
R/W RDY OROPPED BEFORE/DURING WRITE

ATTEMPT attempt

tEpc on

SECTORS FROM INOEX sector TRK track GRP group CYL cylinder

ORIGIN OF SEEK: GRP group CYL cylinder

REAIL TIME STATE 0003

STATUS (K TO L): 1312 1110 0908 O706 0504 0302 109

The loess of read/write ready error ip detected e ther before an
170 has begun when trying to aend out the real time command or at
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04049

04050

04051

04052

the end of an I1/0 operation when checking for errors,

See retry/recovery section for recovery details,

czuoC SFT ERR 04049 ON UNIT 00 1ST 04 SUB 000 PC: Xxxxxx

DISK EXERCISER DM PCixxxx UDA AT nxxxxx DRIVE xxx RUNTIME hh:mm:ss
RCVR RDOY ODROPPED BEFORE/DURING WRITE

ATTEMPT attempt

type bn

S!CTORS 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 loes of drive receiver ready iy detected when the UDA is trying
to send out a real-time read or write command.

See retry/recovery section for recovery details,

CruDC DEV FTL EPR 04050 ON UNIT 00 TST 04 SUB 000 PC: mxxnxx

DISK EXERCISER DM PC:i:xxxx UDAR AT xxxxxx ODRIVE xxx RUNTIME hh:mm:ss
DPERATOR ERROR IN ANSWERING MAWAL INTERVENTION QUESTIOUNS FOR TMIS UNIT
BEGIN/END SET STARTING BLOCK NUMBER GREATER THAN ENDING BLOCK NUMBER

This is & Test 4 initialization error due to an operator error. Go back

to the manual intervention guestions and check the snswers to the

BEGIN/ZND set questions, Inhibiting the dropping of unite has no effeqt

on this error,

CZuoC DEV FTL ERR O4051 ON UNIT 0O TST 04 SUB 000 PC: xuumxx

DISK EXERCISER DM PCixnxx UDA AT xxxxxn ORIVE sax RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSWERING HMANUAL INTERVENTION QUESTIONS FOR THIS UNIT
THE BEGIN/END SETS OVERLAP

This is a Test 4 initialization error due to en operator error. Go bacw

to the menual intervention questions and check ths snewers to the

BEGIN/END set questions., Inhibiting the dropping of units has no effect

on this error,

cZuwne OEV FTL ERR N4052 ON UNIT 0D 1ST 04 SUB 000 PC: waxnxn

DISK EXERCISER OM PC:xxxx UDA AT wnwuxxx DRIVE xax RUNTIME hh:mm:ss
OPERATOR EPROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
BEGIN/END 57 ENDING BLOCK NUMBER EXCEEDS MAXTIMUM

MAXIMM GLOCK NUMBER ON DEVICE IS meximum block number

man et _block _number: This is the highest block rumber the operator

can specify,
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04053

04054

04055

04056

This s a Test 4 initislization error dua to an oOperator error. Go back
to the manual intervention questions and check the anawers to the
BEGIN/END set queationr, Inhibiting the dropping of units has no effect
on this error,

czubC DEV FTL ERR Q4053 ON UNIT 00 TST 04 SUB 000 PC: xmxxmM

DISK EXERCISER DM PC:mxxxx UDA AT xxnxxx DRIVE xxx RUNTIME hh:mm:ss
OPERATOR ERROKR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
ODUPLICATE BAD BLGCKS

This is a Test 4 initializat'on error dua to &~ operator error. Go back
to the manual intervention questions and check the arswers to the

BAD BLOCK questions., Inhibiting the dropping of units has no effect

on this srror,

cZuoC DEV FTL ERR 04054 ON UNIT 00 TST 04 SUB 000 PC: wnxixx

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

ON DEVICE IS maximum_block _number

max imum_block _number: This is the highest block number the operator
can specify,

This is & Test 4 initialization error due to an operator error. Go back
to the manual intervention guestions and check the onswers to the

BAD BLOCK questions., Inhibiting the dropping of units has no effect

on this error,

CZUDC DEV FTL.  ERR 04055 ON UNIT 00 TSY 04 S5UB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxux UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
STARTING CYLINDER GREATER THAN ENDING CYLINOER

Thiv is @ Test 4 initielization error due to an operator erro~. Go back
to the manual intervention questions and check the answers to the
STARTING AND ENDING CYLINOER questions., Inhibiting the dropping of units
has no effect on this error,

czuot DEV FTL ERR 04056 TN UNIT 00 TST 04 <“UB 000 PC: axxxaxx

DISK EXERCISER DM PC:xaxn UDA AT xxxxax DRIVE xxx RUNTIME hh:mm:es
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
RANCOM AND SEQUENTIAL SEEKS CANNOT BE MIXED WITHIN A UNIT

Error 4056 is an operator error, The error occurs on 8 multiple subunit
orive when one subunit is selected to run in random mode, and ancther |s
selected (o run in sequential mode. This mix iw not supported, so the
sbove meseage is issued, Inhibiting the croppirg of unites has no effect
on this error,
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04057

04058

04059

2UDC DEV FTL ERR 04057 ON UNIT 00 TST 04 SUB 000 PC: xxAxxx
DISK EXERCISER DM PCixxxx UDA AT xxxxxx DORIVE xxx PRUNTIME hh:mm:ss
OPERATOR ERRNDR IN ANSWERING MANUAL INTEQVENTION QUESTIONS FOR THIS UNIT
OVERFLOW WHEN CALCULATING THE L/0Bw FROM THE GIVEN CYLINDER
CYLINDER TOO LARGE

This is a Test 4 initialization error due to an operator error,

The operator entered a cylindir number, that when converted to a block
number, the block number exceeded (2+4428) - 1. Go back

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

CZwoC DEV FTL ERR 04058 ON UNIT 00 TST 04 SUB 000 PC: =xuxxx

DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:es
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
TRACK EXCEEDS MAXIMUM FOR DEVICE, MAXIMUM IS maximum_track

moximum_track: [his is the highest track number the operator can
spacify,

This is a Test 4 initializetion error due to an operator er~or. Go back
to *he manual intervention questions and check the answers to the

TRACK questions, Inhibiting the dropping of units has no effect

on this e¢rror,

CZuDC DEV FTL ERR 04058 ON UNIT 00 TST Q04 SUB Q00 PC: mxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mmn:ss
OPERATOR ERROR IN ANSHWERTG MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
GROUP CXCEEDS MAXIMUM FCOR DEVICE, MAXIMUM IS maximum_group

max i mumn_group: Thi.';s the highest group number the operator can
specify.

This is a Test 4 initialization error due to an operator error. Go back
to the maual 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 04059 ON UNIT 00 TST 04 SUB 000 PC: »xxXuxx

DISK EXERCISER DM PC:xxxx UDA AT xaxxxn DRIVE xxx RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THTS UNIT
TWO IDENYICAL TRACKS

This is a Test 4 initislization error dus to an operator error. G5 back
to the manual intervention guestions and check the answars to the

TRACK questions, Inhibiting the dropping of unite has no effect

on this error,

cZuUog ODEV FTL ERR 04059 ON UNIT 00 TST Q4 sSUB 000 PC: wxxnwx
DISK EXERCISER DM PCixxxx UDA Al xxxxnx DRIVE xxx RUNTIME hh:mmn:ss
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04062

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 back
to the manual intervention quastions and check the answers to the

GROUP questions, Inhibiting the drupping of units has no effect

on this error,

czuoc DEV FTL ERR 04062 ON UNIT 00 TST 04 SUB 000 PC: xxmxxx

DISK EXERCISER DM PC:xxxx WUDA AT x»xxxx DRIVE xxx RUNTIME hh:mm:9s
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
D8N COMPUTED FROM END CYL.INDER GIVEN EXCEEDS MAXIMUM DBN NUMBER ON
DEVICE - CYLINDER TOO LARGE

This is ¢ Test 4 initialization error,

Note that though there may be writeable DBN's on the 'last' cylinder,

the resd only disgnostic area may start on that same cylincer, and Test 4
tries to write to the and of the cylinder that the operator specified.
Therefore, specify the previous cylinder if cylinders must be specified.
Inhibiting the dropping of units has no effect on this error.

CZuDC DEV FTL ERR 04062 ON UNIT 00 TST 04 SUB 000 PC: xxx»xx

DISK EXERCISER OM PC:xxxx DA AT xxxxxx DRIVE xx:x RUNTIME hh:mm:ss
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT
LBN COMPUTED FROM END CYLINDER GIVEN EXCEEDS MAXIMUM LBN NUMBER ON
DEVICE - CYLINDER T0OO LARGE

This is a Test 4 initialization error.

Note that though the''e may be writeable LBN's on the 'last’' cylinder,

the RCT area may start on that same cylinder, and Test 4 tries to

write to the end of the cylincdar that the operator specified., Therefore,
specify the previous c/linder |f cylindere must be spec:fied.

Inhibiting the dronping of unita has no effect on this error,

CZuoC 2FT ERR 04063 ON UNIY OO0 TST 04 ZLB 000 PC: xvxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hhi:mm:ss
REAL TIME STATE RECEIVE ERROR CURING WRITE

ATTEMPT attempt

type bn

SECTORS FROM INOEX sector TRK track GRP group CYL cylinder

ORIGIN OF SEEK: GRP group CYL cylinder

REAL TIME STATE 0003

STATUS (R TO LY: 1312 1110 0938 0706 0504 Q302 0100

The real time drive stave receive error is cetected at the end of an
I/0 operation and indicates that trer. wau a pulse or parity error
in the receipt of the drive's stote during the 1/0 operation.

See retry/racovery section for recovery detsils,
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04064

04068

04069

04079

CZuWocC SFT ERR Q4064 ON UNIT 00 TST 04 SUB 000 PC: xxxxXXx

DISK EXERCISER DM PCixxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
REAL TIME STATE RECEIVE 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 Q003

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
I/0 operation and indicates that there was a pulse or parity error
in the roceipt of the drive's wtate during the I/0 operation.

See retry/recovery section for recovery details,

£ZubC HRD ERR 04068 ON UNIT 00 TST 04 SUB 000 PC: Xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx SQUNTIME hn:mm:ss
UNKNOWN ERROR CODE DURING WRITE

ERROR CODF RETURNED error_code

RE/ 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
thot Yest 4 does not recognize.

The unknown error code occurs when the UDA returns an error code from
an operetion that Test 4 does not recognize. Possible UDA microcode
change without Test 4 update.

See¢ retry/recovery section for recovery details,

cZudC HRD ERR Q4069 ON UNIT 00 7ST 04 SUB 000 PC: xaxwxx

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

ERROR CONE RETURNED errov _code

REAL TIME STATE 0003

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

error_code: This is the error code reaturned to Test 4 by the (DA
that Test 4 does not recognize,

The unknown error code occurs when the UDA returns an error code . rom
an oparation that Test 4 does not recsgnize, Possible UDA microcode
change without Test 4 update,

See retry/recovery section for recovery details,

CcZ:)0C SFT ERR 04070 OM UNIT Q0 TST 04 SUB 000 PL: xunw .a
DISK EXERCISER DM PCixxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
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Ga071

04072

04073

TIMEQUT OF SEND

command _type

REAI. TIME STATE 0003

STATUS (R TO LJ: 1312 1110 0908 ~T... 0504 0302 0300

command_type: See sectic~ following error 4078 for o descrigtion

If Test 4 tries to sand a level 2 command to the dirive, and receiver
ready is deasserted, error 4070 occurs,

See retry/recovery section {or recovery details,

czZuoC SFT ERR 04071 ON UNIT OO TST 04 SUB 000 PC: xxxmxx

DISK EXERCISER DM PC:i:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
TIMEQOUT OF RECEIVE

command _type

REAL TIME STATE (003

STATUS (R TO L): 1312 1110 0908 9706 0504 0302 0100

command _type: See saction rolliwing error 4078 for a description

This error is a failure of the dr ve to respond to an SDI level 2
vommand (seec the SDI specification) before the drive-supplied
command timeout expires.

See retry/recovery section for recovery details.

cZuwC SFT ERR 04072 ON UNIT 00 TST 04 SUB 000 PC: xxxwax

DISK EXERCISER DM PC:xxxx UDA AT »xxxxxx DRIVE xxx RUNTIME hh:mm:ss
FIRST WCORD RECEIVED WAS NOT START FRAME

command _type

REAL TIME STATE 0003

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

command_type! Ses section following error 40\ for a description

Tne fFirst word received by the UDA from the drive was not a valia
messoge start franre,

See retry/recovery section for recovery details,

cz2unC SFT ERR 04073 ON UNIT OO0 TST 04 SUB 000 PC: Xmxnxn

DISK UXERCISER UM PC:xxxx  UDA AT xxuxxx DRIVE xxx RUNTIME hh:mmn:ss
FRAMING ERROR ON LEVEL © RECEIVE

command _type

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0%04 0302 0100

command type: See section following error 4078 tor a description

Error 4073 is coused by one or more of the following conditions:
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04074

04075

Q4076

1) Illegal frame code -- the freme is not a message atart, continue,
or end frame, ¢2) Illegal wequence of frames -- such as a message
start frame without ever receiving s message eand frame, This can be
caused by the crive sending a response before the UDA asserts receiver
ready, or a random hit on the SDI cable that garbles 2 frame or a bad
drive tranemitter or UDA receiver,

See retry/recovery section for recovery details,

ol SFT ERR 04074 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
CHECKSUM ERROR ON LEVEL 0 RECEIVE

command _type

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 03%02 0100

command_type: See¢ section following error 4078 for a description

The checksum attached to a message end freme did not match the checlisum
computed over the level 2 commard. This could be caused by a bad drive
transmitter, bad UDA receiver, incorrectly computed checksum by the
drive (unlikely) or a random hit on the SDI cable.

See retry/recovery section for recovery details,

CZUoC ST ERR Q4075 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxxn ORIVE xxx RUNTIME hh:mm:ss
BUFFER SIZE SMALLER THAN LEVEL 2 RESPONSE

command _type

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 0706 0504 C302 0100

command_type: See seaction following error 4078 for a description

The buffer size set sside for the response was not large erough for the
responve receaived, 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.

See retry/recovery section for recovery details,

cZuDC SFT ERR 04076 ON UNLIT OC TST 04 SWUE 000 PO : xxwnna

DISK EXERCISER DM PC:imaxx UDA AT xavaxx  DRIVE xxx RUNTIME hhimm:se
RESPONSE 0F LEVEL 2 CMD NOT AS EXPECTED

command _tvpe

EXPECTED RESPONSE expected_respcnse

RESPONSE RECEIVED rey )onse received

REAL TIMC STATE 0003

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

command _type: See section fcollowing error 4078 for a description
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04077

04078

expeacted_response: This is the correct response (HEX) for the commend.

response_receved: Thia i3 the response received from the drive, (HEX)
where a 7D is an unsuccessful response. Any other
thanr a 70 for this value indicates a <<VERY>> gick
Jdrive,

This is caused by receiving an UNSUCCESSFUL responce from the drive, or
the drive sending some response other than the correct response for the
request sent to the drive, Sec the contents of status for the unexpected
response error (or reason),

See retry/rocovery section for recovery details,

CZU0C HRD ERR 04077 ON UNIT OO0 TST 04 SIUB Q00 PC: » 4:.xxx

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx HRUMNTIME hh:mm:ss
DRIVE NEVER DEASSERTED RECEIVER READY AFTER LEVEL 2 SEND

command _ty

REAL TIME STATE Q003

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

command _type: See mection following error 4078 for a description

This is caused by the drive not seeing s command sent by

the UDA. The drive must decssert receiver ready to acknowledge
that it did see 8 command via the SDI. If the drive saw only
part of the command, it would have marked the command as
unsuccessful. But in this case, the drive did not see any

of the command and is now waiting for & command to be sent

from the ULA.

CZUDC HRD ERR 04078 ON UNIT 00 TST 04 SUB Q00 PC: wwwrxx

DISK EXERCISER DM PC:xwxxx UDA AT xx»axx DRIVE axx RUNTIME hh:mm:os
UNKNOWN ERRDR CODE RETURNED FROM LEVEL 2 RECEIVE

command _type

ERROR CODE RETURNED error_code

REAL TIME STATE 0003

STATUS (R TO L): 1312 1110 0908 07056 0504 0302 0100
commond _type: See section following error 4078 ftor a description

error_code: This is the error code returned to Test 4 by the UDA
that Test 4 does not recognize.

The unknown uerror code occurs when the UDA returns an error code from
an operation that Test 3 does not recognize. Possible UDA microcode
change without Test 4 update,

Sec retry/recovery section for recovery details,

NOTE ; Err~re 4070 - 4078 will become device fatals if attempted 3 times,
If dropping of units are inhilLited, error recovery is the same as
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if the error was a soft error.

command _type:

in errors 4070-4078 command_type is one of the following
level 2 commands:

ATTEMPTING 7O BRING DRIVE ONL.INE
ATTEMPTING TO ISSUE SEEK
ATTEMPTING TO GET STATUS
ATTEMPTING DRIVE CLEAR CMD
ATTEMPTING TO BRING DRIVE ONLINE
ATTEMPTING TO CHANGE MODE
ATTEMPTING ERROR RECOVERY CMD
ATTEMPTING 10 ISSUE SEEK
ATTEMPTING TO RECALIBRATE

The following commands_types occur only during
initiaslizetion, and will coause a 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 initislization, <<NO>> testing
is done on «<ANY>> drive attached to the UDA that the
initialization erorr occured on, See error number 4016.
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05000

SPECIAL DEVICE FATAL (05000)

CZUDC DVC FTL 05000 ON UNIT OO0 TST 002 SUB 000 PC: x»xxrxxx

DISK zzzz222z DM PC:xxxx UBA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss
UNABLE YO FIND REQUESTED DRIVE FOR TESTING

THE FOLLOWING IS VISIBLE ON THE PORTS

VDA PORT O -- Jdescription

UDA PORT 1 -- description

VDA PORT 2 -- description

VOA PORT 3 -- description

Where zzzzzrzz is either 'RESIDENT', 'FUNCION' or 'EXERCISER:.

This message is presented when the specified Arive
was not found by test 2, test 3 or test 4 on any of
the ports. A description of whnt was each port follows.

NO DRIVE ATTACHED
- There is nothing or the port. If there is suppose to be
a drive on this port, make sure there is an odd 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,

TIMEQUT OF SEND
- Sending an SDI command timed out., RCVR RDY is not
asserted.

TIMEQUT OF RECEIVE
- Receiving an SDJ command timed out. The drive failed
to fesgond to an SDI level 2 command before a timeout

expired,

FIRST WORD RECEIVED WAS NOT START FRAME
- The first word received by the UDA i'rom the drive was
not a valid message start frame,

FRAMING ERROR ON LEVEL O R:ICEIVE

- The device and the UDA are out of sync or an illegsal
frome code (the frame i8 not a message start, continue,
or end frame) or illegal sequance of frames. This can
be caused by the drive sending a response before¢ the
UDA asserts receiver ready, or a random hit on the SDI
cable that garbles a frame or a bad drive tranamitter
or UDA receiver,

CHECKSUM ERROR (N LEVEL O RECEIVE
- The checksum attached to & message end frame did not
match the checksum computed over the level 2 command,
This could by caused by a bad drive tranemitter, bad
UOA receiver, incorrectly computed checksum by the
drive (unlikely) or a random hit on the SDI cable,
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RESPONSE LOMNGER THAN EXPECTED FOR CMD
- The buffer size set aside for the response was not
large enough for the reuponse 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.

DRIVE n{. consecutive driva numbers if subunited drive) [further explanation)
A drive was found at the end of the cable. It may be a subunited
drive, so all the subunit numbere are printed. A further
explanation may be preserted. These further explanations ares:

DRIVE NOT k AILABLE TO THIS UDA
- Tre drive was found but is not available to this
UDA. It may be dual ported and the drive is online
to snother controller,

UNSPINABLE DRIVE
- The drive is unspinable. The drive may be powered
up hut the RUN/STOP switch may be popped out,
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3.3 TEST 4 RETRY/RuUCCVERY METHODS

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

ECC Error on Disk Read

ECC DETECTED ERROR, BUT CORRECTION FAILED
ECC CORRECTIONS EXCEED THRESHOLD
ECC DETECTED ERROR (If ECC correction dissbled)

Retry/hecovery - The UDA or Teet &4 will firet re-resd the sector

with the erronsous ECC N times, then N times for esch leve' of

error recovery the drive oupports. The value of N is an SDI drive
characteristic, This retry mechanism will pereist until either

the recovery level resches zero or the operation succeeds.

It should be noted thet the manusl

intervention questions can disable retries (in this ceve the recovery
foils the firet time) and disable error correction (i.e., no ENC
correction will be performed). ECC correction and retries are
<<ALWAYS>> enabled when the Test 4 (s reading the RCT,

Recovery success - One soft error is counted for the entire operation
including retries,

Recovery Failure - Test 4 will icwsue a hard errar for the sector. No
s0ft errors will be counted,

Error Detecting Code (EDC) Error

EOC OETECTED ERROR BUT ECC CID NOT
ECC CORRECTION SUCCEEDED, BUT EDC DETECTS ERROR

This error is indicative of a UDA harcwea e error, either 8 SERDES
failure or an undetected RAM failure, or a sector that was written
with an incorrectly computed EDC.

Retry ‘Recovary - The UDAR or Test 4 will re-read the sector w'th

tne erroneous EOC N times, then N tines for each level of error
recovery the drive supports. The value of N ie an SOI drive
characteristic, This retry mechanism will persist until aither

the recovery level reaches zerc or the operation succeeds.

1t should be noted that the wenusl

intervention questions can disable retries (in this cese the recovery
foile the firet (ime), Retries sre <<ALWAYS>> enabled when the Test 4
is rending the RCY,

Recovery succese - One soft error ‘u counted for the entire operation
including retries,

Recovery Failure - Test 4 will iesue & hard error for the sector, No
soft arrors will be counted.
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SDI Level 2 and Asynchronous Errors

The SDI level 2 errors are as follows:

Packet acknowledge failure

Level 2 command error response, "DE” Hit eet

Level 2 command error response, "PE' or "RE" bit set
Receipt of erronecus drive response

Seek complete timeoutl

Asynchronous drive errors

000000

Level ¢ errors are always retried, even if retries are dieabled in
the manual intervention questions.

In the following retry/recovery algorithms, the Test 4 'Generic error
recovery' is the following steps:

1.
2\

NOYE :

Issue online command
Gat status

2a, If the port, run or spindle ready (PS, RU or SR) bit s
dessserted, un Irnwmediate davice Pntesl error is reported
ond the unit and all ite subuni‘s are dropped from testing,

b, if the recalibrate requested (RR)Y bit is set, fest 4 will
issue & RECALIBRATE, then SEEK <<AFTER>> generic error
recovery is complate.

ec., If the drive error (DE) bit is met, Test 4 will insue a SEEK
<<AFTER>> genaric error racovsry is complete.

If no drive errors, go to 5
Cend DRIVE (LEAR command

Change mode

If the drive's timeout expires once, 80 the dri.e asserts attention
just to get Test 4 to iwsue a level 2, Test 4 will go through the above
error recovery. Howsver, since the timeout expiring is not an error,
NO r1Or MENSEQR 8 iosued,
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Packet Acknowledge Failure

TIMEQUT OF SEND
TIMEOUT OF RECEIVE

The timsout of send occurs when the UDA attempts to send & level 2
command to the drive, but the drive's receiver ready is not asserted,
Timeout of receive is n failure of the drive to respond to sn SDI
level 2 command (sex the SDI mpecification) before the orive-supplied
command timeout expires. These errore ara grouped together because
their recoveries are the same.

Retry/Recovery - VDA - The steps listed belos are performed.

1. The drive is in'tialized,
2. An 5DI GET STATUS commend is issued.
5. 1If the atatus obtained in the previous step indicated

error conditions, these error conditions are resolved and
then clesred by an SDI DRIVE CLEAR commond,

4, An SDI SEEK command is issued.
5. The command e retried.

Retry/Recovery - Test 4 - The eteps listed below are performed.

1. The drive is initialized

2. Test 4 Gerneric error recovery is performed
3. An SDI SEEK command is iosued.

4, The command is retried,

Recovery success - One soft error is counted for the entire operation
including retries.

Re:overy Failure - The sbove sequence will be resealed

two times ano, if the failure persists, the Test 4 will issue a device
vatal arror snd the drive and all its subunits will be dropped.

It should be

noted that the retry strabdgy for SDI level 2 errors invelves

i8Muing additional {ovcl 2 commands. The reti'y 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 Command Error Rasponse - "DE” Bit Set

RESPONSE OF LEVTr 2 CMD NOT AS EXPECTED
SEEK RECEIVED UNSUCCESSFUL_ RESPONSE

An UNSUCCESSFUL response to a level 2 command, with the "DE” bit
set in the status response, notifies the Teat 4 that a drive
error was detected (or occurred) in connection with the execution
of the SDI command.

Retry/Recovery - UDA - The steps listed below are performed.
1. An SDI GET STATUS command is insued,

e. The drive arror is cleared by sn SDI DRIVE CLEAR command
and a SEEK command iu issued for the cylinder where the
drive was positioned when the error was reported.

3. The command is retried,
Retry/Recovery - Test 4 - The steps listed below are performed.

l. Test 4 Generic error recovery is performed
Note that because the "DE” bit 13 set, Test 4 generic error
recovery will issue a SEEK (see generic error recovery)

2, The command is retr:ed

Recovery success - One soft error ie counted for the entire operation
including retries.

Recovery Failure - The above sequence is repested two

times ond, if the failure persisto, the Test 4 will issue & device
fatal error and the drive and all its subunite will be dropped.
Note that the

retr{ strategy for SUI level 2 errors involves issuing additional
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 Command Error Response - "PEY or "RE" Bit Set

RESPONSE OF LEVEL 2 CMD NOT AS EXPECTED
SEEK RECEIVEDN UNSUCCESSFUL RESPONSE

An UNSUCCESSFUL responst to a level 2 command with *he "PE" or
"RE” bit set in the status response notifies the Test 4 that

the commond either was not approgriate for the state of the drive,
or that the command contained invalid arguments,

Retry/Recovery - UDA - The steps listyd below are performed,

1. An SDI GET STATUS command is issued
2. The drive error is cleared by an SDI DRIVE CLEAR command.
3. The controller s«rifies the state of the drive and, if

possible, retrieg the level ¢ command. Otherwise, the
UDA notifies the host and bypasses subsequent retries.

Retry/Recovery - Test 4 - The steps listed balow 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 above sequence is repeated two

times and, if the failure persists, the Test 4 will issue a device
fatal srror and the drive and all its subunits will be dropped.
Note that the retry

strategy for SOI level 2 errors involves issuing additional level
2 commands. The retry count is the sum of all retries on all SDI
level 2 comnands, inc{uding those commands issued in recovery
attempts.
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Receipt of an Erroneous Drive Response

FIRST WORD RECEIVED WAS NOT START FRAME

FRAMINC ERROR ON LEVEL O RECEIVE

CHECKSUM ERROR ON LEVEL O RECEIVE

BUFFER SIZE SMALLER THAN RESPOMNSE

UNKNOWN ERROR CODE RETURNED FROM LEVEL 2 RECEIVE (hard error)

The first word not start frame error is caused wher the UDA does not see a
valid message start fraome as the first frame received from the drive,
The framing error is caused by t).¢ UDA receiving an illegal Frame

code -- the frame is not a message start, continue, or eand frame or Il! :gal
sequence of frames -- such s a message stert freme without ever raceiving
a message end frame, The checksum error occurs when a mess end frame

checksum did not match the checksum computed over the level 2 command.
The buffer size smalle than response error occurs when the buffer set
aside for the response was nct lerge encugh for the response received.
The unknown error code is returned when the LUA returns en error code

that the Tast 4 does not recognize. These errors are grouped togethenr
because their recoverie¢s are the same,

Retry/Recovery - UDA - The steps listed below are performed.
1. An SDI GET STATUS command is |ssued,

c. 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,

3. The comnand is retried,

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 scft error is counted for the entire operation
including retriew.

Recovery failure - Tre above sequence is repested two

times and, if the failure persists, the lest 4 will issue » device
fatal error and the drive and all ite subunits will be dropped.
Note that the

retry strategy for SOI level 2 errors involves issuing additional
level 2 commands. The retry count is the sum of all retries on
a8li SDI level 2 commands, including those commands issued in
recovery attempts.
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Seek Complete Timeout

ATTN ASSERTED OURING SEEX
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 o seek, or asserts the SDI
ATTENTION signal without asserting the READ/WRITE READY signal,
indicating the unsuccessful completion of a seek.

Retry/Recovery - UDA - The steps listed below are performied,
1. An SDI GET STATU: and is iequed,

e, If the status obtained in the previous step indicated
error corditions, these error conditions are resolved and
theiy cieared by an SD1 DRIVE CLEAR command.

3. The SEEK is retried,

Retry/Recovery - Test 4 - The steps listed below are perFormed..
1. Yest 4 Generic error racovery is performed

2. The SEEK is retriec

Recovery success - (re soft error ie counted for the entire operation
including retries,

Recovery Failure - The above sequence s repeated two

times ond, if the failure persists, the Test 4 will issue & device
fatal error and the drive and all its subunits will be dropped.
Note thoat the

retry strategy for S0I level 2 errors involves issuing sdditional
level 2 commands, The retry count is the sum of all retrias on
all SOI level 2 commands, including those commands issued in
recovery attempts,
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Psynchronvus Drive Errors

ATTN ASSERTED UNEXPECTEDLY, ASYN DRIVE ERROR OR LOGGABLE
INFORMATICN

Asynchronous drive errors are those errors reported by the drive
which are not related 5> a level 2 or command, These errors are
reported by the drive using the SDI ATTENTION signal. Examples
sre OFF CYLINDER and HDMA OVERTEMPERATURE errors. Orive errors are
reported to the controller by the "DE" or "WE" bit being set in
the error byte in the astatus resporse.

Retry/Recovery - UDA - The steps listed below are performed.

1. An SDI GET STATUS cowmand is issued,

€. The drive error is ~leared by an SDI DRIVE C_EAR r ommand
and, if the error is not "WE", a SEEK command is i(ssued
for the cylinder where the drive was last pcsitionad.

Retry/Recovery - Test 4 - The steps listed below are performed.

1. Test 4 Ganaric error recovery is performed

2. A SEEK is issued

NOTE : A "WE” i & write on B write protected drive; Test 4 detects
this in a different mannei, 30 "“WE" will never be get.

Ruecovery Failure -

NOTE:; There is a d:fferenca between the UDA in controller mode and
the Test 4 for this type of erve: .

The VWA in controller mode will repeat the above sequence
two times and, if the drive error persista, the drive would
be marked as offline.

Teat 4 will <<NOT>> drop the drive after two retries. Instead,
the drive will be dropped due to a side affect of sucn an
error: A seek never completing, (causing » device fFatal error)
or Spindle ready dropping (causing a device fatal error),
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Orive I/0 Errowrs

The drive I/0 errors occur ¢ither during the header compare
proceas (i.e., before I/0 actually begine) or during the I/0
operation itself, They are as follows:

Header not found

Seek ©o'' head salect error

Datas sync timeout

Data or state c¢lock timeout during operalion (rend/write)
Receiver ready dropped during operation (read/write)
Read/write reedy dropped during operation (read’/write)
SERDES overrun error

Drive failed to wxecute select trock and (read/write)
Re¢al time state receive error

000000000

Header not found (header compare error)
HEADER NOT FOUMND DURING (road/write)

This error occurs whan the header 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 rotations of the disk will caust the Test 4 to search the
Replacement and Caching lable (RCT) to check if the logical block
number has been replaced. If a match is found, the Test 4 will perform
the desired operation on the revectored block. Enobling/disabling
retries has ro affect on this operation.

Recovery success - No error is reported or counted.

Recovery Failure - A hard error (header nat found) ie reported,
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Seek or head select error (Positioner Error)
SEER OR HEAD SELECT ERRUR DETECTED DURING (read/write)
This error occurs when the header comparison routine determines

that 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 <<0ONLY>> in the
customer data area. Thig arror will never be detected
in the diagnostic area.

Retry/Recovery - JDA - The steps listed below are performed.

) An SDI GET STATUS command s issued.

. If the status obtained in the previous step indicated
error conditions, vhese error conditions are resolved and
then cleared by an SDI DRIVE CLEAR command.,

An 5DI RECALIBRATE command is issued,

b

An SDI SEEK command is issued.

[0,

The 1/0 operation is ratried,

Retry/Recovery - Test 4 - The steps listed below are performed,

1. Test 4 Generic error recovery is perfcrmed

2 An SDI RECALIBRATE command is issued,

3. An SDI SEEK command is issued.

4 It retries are disabled, Immediate recovery failure,

Retries are <<ALWAYS>> enabled when the Test 4
is reading the RCT,

5. The I/0 operastion is retried.

Recove.y success - Dne soft error is counted for the entire operation
including retries,

Recovery Failure - The above sequence is repsated two

times and, if o drive I/0 error persists, a hard error is reported for

the sector. No soft errors are counted,

A vt gy St -
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Data Sync Timeout Error
DATA SYNC TIMEOUT DURING READ

This error occurs on a read operatior. after the correct header has
been found and the UDA times out waiting for the data sync word.

Retry/Recovery - UDA - The steps listed below are performed.
An SOI GET STATUS command is issued.

e, If the status obtained in the previous atep indicated
error conditions, these error conditions are resolved and
then clearsd by an SDI DRIVE CLEAR COMMAND.

x. An SDY SEEK command is issued.

4, The read opernation 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 (ssued.

€]

If retries are disabled, Immediate recovery failure,
Retries are <<ALWAYS>> enabled when the Teat 4
is reading the RCT,

4, The read operation is retried,

Recovery success - One soft error is counted for the entire operation
including retries,

Recovery Failure - Tne above seguence is repeated two
times and, if @ drive I/0 error persists, a hard error
is reported for the sector, No soft errors are counted,
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Data or state clock timeout (Loss of Drive Clock)
Receiver ready failure (Loss of Drive Receiver Ready)

DATA OR STATE <uOr.: TIMEQUT DURING (read/write)
RCVR RDY DROPPEL LJRING (read/iirite)

COULD NOT SEND SELECT TRACK AND {(read/write) CMD OR
HEADER SYNC TIMEOUT WITH INVALID STATE

The loss of drive clock occurs when the UDA is clocking data to or
from the drive throu?h the SERDES. Failure of a word to be

clocked in during a 125 millisecond time period triggers a loss of
drive clock error. The loss of drive receiver ready is detected

wiven the UDA is trying to send out a real-time read or write

command. Unable to selact track and read or write occurs when the

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

but receiver ready is deasserted or the state is inval.d so it

cmnnot send the command (the SERDES could also be broken so it's unable
to send tha command), The same error is genarated 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>> a error -- it's quite normal on a high-density disk), These
errors are grouped together because their recoveries are the same.

Retry/Recnhvery - UDA - The steps listed below are perrormed.
1. The drive is initialized.

2. An SDI GET STATUS command is issued,

3. If the stutus obtained in the previous step indicated

errnr conditions, these error conditions are resolved and
then cleared by an SDI DRIVE CLEAR command,

4, An SCI SEEK command is issued.
5. 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 icsued,

1 If retries are disabled, Immediate recovery failure,

Retries are <«<ALWAYS>> enabled when tha Test 4
is reading the RCT,

5. The 1/0 operation is retried,

Recovery success - Cne soft error is counted for the entire operation
including retries,

Recovery Failure - ‘he above sequence is repested two
times and, if a drive [/0 error persiuts, a hard error
ts reported for the sector., No gofi errorg are counted,
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Read/Write ready dropped (Loss of Drive Read/Write Ready)
SERDES Overrun Error

Real Time State Receive Error (Real Time Drive State Receive Ervor)

R/wW RDY DROPPED DURING (read/write)

SERDES OVERRUN ERROR DURING READ

REAL TIME STATE RECEIVE ERROR DURING (read/write)
UNKNOWN ERRDR CODE DURING (read/write)

The loss of read/write ready error is detected either before an

I/0 has begur whan trying to send out the real time command or at
the end of an I/0 operation when checking for errors, The SERDES
overrun error is detected on a read operation and is indicative of
a drive whose trunsfer rate is greater then 23 MHZ o1 & broken
SERPES., The real time drive state receive error is detected at

the end of an 1/0 operation end indicates that there was a pulse

or parity error in the receipt of the drive's state during the 1/0
operation. The unknown error code is returned when the 4 returns
an error code that the Test 4 does not recognize. They -‘re grouped
together because their recoveries are the same,

Retry/Recovery - U\ - The steps listed below are performed.

1. An SDI GEY STATUS command 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. An DI SEEK command is issued.

4, The 1I/0 operation is retriad.

Retry/Recovery - Test 4 - The steps listed bclow are performed,

1. Test 4 Generic error recovery is performed
2. An SDT SEEK command is issued,
3. If retries are disablec, Immedinte recovery “ailure,.

Retries are <<ALWAYS>> eriabled when the test 4
is read' ng the RCT,

4, The read operation is retried,

Recovery success - One soft error is counted for the entire operation
including retries,

Recovery Failure - The above sejuence is repeated two
times and, if a drive I/0 error persists, a hard error
is reported for the sector., HWo soft errors are counted,
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DEC STANDARD 166 EXCERPTS

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

«1  THE REPLACEMENT AND CACHING TABLES

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

The Replacement and Caching Tables record the locstions of sll revectored LBN
sectors and the status of each RBN on the unit., Each copy of the table 's
organized in ascending RBN order, with en untry for each RB sector on the
unit, Thare are "n" copies of the table o the unit, where "n" ig a device
chergcteristic, The tablas ere stored st the high sddress end of the LBN ares
of the unit, Table entries (and RBNs) are allocated via a hash algorithm
describaed later,

Replacement And Caching Table Format -

Each entry in the Replacement and Cachl Table represents an RBN on the unit,
The table is ordered in pecending RBN order. Thus the firat entry corresponds
to the firet RBN on the unit, etc. The size of each copy of the table may
enceed thest required to contain an ontry for esch RBN on the unit since
asdditionsl entries may be required to .1ign the table so that sdjecent copies
can begin on a track boundary. Entries that do not correspond to RBNs on the
unit are called “null entries’; there is always at lesst one null entry at
th;ef.ndd of the RCT, All other entrieas past this Jlast null entry are
un ined,

NOTE

The RCT pad asrea is controiler epecific and
ehould never by gccesved by the hoat,

The format of a replacement block descriptor in the Replacement and Caching
Tableg is:

3 16 Dit@ e vncnnonmiane e, »)
$ m omom oMo ou s om oMo om o oW ow oL M ow oM om N 4 4 oEoamoemoa e A 4o o4 w o=t um o omemeom e .o e oo »
! LBN (low) !
L T T T T T T T - - N
! CODE ! LBN (high)

SFEQ 0092
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Whare:
L8N is the Logical Block Number of s revectored LBN gector,
CODE is one of the following cctal values:
00 - Unallocated (empty) replacement block,
02 - Allocated replmcement block - primary RBN,
03 - Allocasted replacement block - non-primary RBN,
04 - Unussble replacement block.
¢« 05 - Alternate unuseble replecement block
10 - Null entry - no corresponding RBN sector,
For codes 00, 04, and 10 the LBN figld ie always zero,

NOTE
+ This code ia reserved, Programs should treat
this code as if it were code 04,
Embedded-controllers with no diwtinction between primary and secondary RBN's
must use:

1. Code 02 if the replecnment block csn be ret-ieved with little
degradation of performence fur all blocks,

2. Ccde 03 if accesaing the replacement block has a large impact on
parformance For all blocks,
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Each cop{ of the FCT is composed of one volume information block, one 512 b te

format

format:

- wemEmeeow

volume
information
black

128 bad block
descriptors
512 mode

128 bad block
dascriptors
512 mode

128 bad block
descriptors
576 mode

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

128 bad block
descriptors
576 mode

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

128 bad block
descriptors
576 mode

subsystem
scratch
storage

subesystem
scratch
storage

 table, one 576 byte format tasble, and ona subsystem temporary storage
area (distriluted omongast the alignment pads).

An FCT copy has the following

LY Y

Sl D P G A Y P

-

SECTOR

SCTOR

SECTOR

SECTOR

SECTOR

SECTOR

SECTOR

SECTOR

mes ]l

pel

Fat-1

SFQ 0094
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The XBN ares itself is always formatted to contain
calculations for m and p are:

m = ((((Lcogatar):+1)/2)+127)/128

p 1= 24m
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512 byte

Sector O contains various volume dentification nformation.

! media mode !

! ! WORD ©
T T +

! formatting instonce !

! number ! WORD 1
[ B R T T TR +

! volume serial number !

! least significant word! WORD 2
U &

! volume serial number !

) ! WORD 3
L R N R I N I L]

! volume serial number !

! ! WORD 4
# e m e mm e s m e s a et am - *

! volume serial number !

! most significent word ! WORD 5
R I e i i *

! date that olume was !

! first formatted "low) ! WIRD 6
#rm et rm e A s maaa— *

! dste that volume was !

! firat formatted ! WORD 7
Tt *

! date that volume was !

! first formutted ! WORD 8
P e e e m e w o — - m - - = +

! date that volume wase !

! first formatted (high)! WORD 9
S s +

! date of most recent !

lvolume formatting (low)! WORD 10
L R *

! date of moat recent !

! volume formatting ! WORD 11
! daty of most ;occnt !

! vi.lume formatting ! WORD 12
[ R T T R . - omoa e m ot o e [

! date of most recent !

!volum formatting (high)! WORD 13
B 7 = 4 e e ome s mmme - -m-—— +

! number of used entries!

! in 512 table (low) ! WORD 14

sectors,

The format

The

is:

SFG 0095
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! number of used entries!
! in 512 table (high) ! WORD 15

! number of used entries!
! in 576 table (low) ! WORD 16

!' numbor of used entries!
! in 576 table (high) ! WORD 17

! XBN of scratch ares 4
! in this copy (low) ! WORD 18

! XBN of scratch area !
! in this copy (high) ! WORD 19

! gize of scratch area !

! in this copy ! WORD 20
p oIt '

. zZeros .

' )

[ R T T T T TR Ar MRy U D)

! zeros !

' ! WORD 255

Where:

WORD O: "Media Mode"” - ig "1267%6" for a S12 byte fornat and "074161"
for a 576 byte format. During formatting the media mode word is set to
2erQ.,
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4.0 PERFORMANCE AND PROGRESS REPORTS

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

CZUOCEQ UDA & D
USER DOCUMENTAT

At the end of each pass, the pass count is given along with the total
nimber of errors reported since the diagnostic was started. The "EOP"
switch can be used to control how often the end of psss message is
printed., Section 2.2 describes switches,

A statistical report will automatically be printed periodically
(approximately every fifteen minutes) and at the end of test 04, It
con be sunpressed by setting the inhibit Statistical Report flag (e.g.
START/FLAGS:ISR), his is the some report that can be printed on
demand with the PRINT command,

During tests 1, 2, and 3, the report will look like the following
example:

TEST 1 IN PROGRESS RUN TIME 2:24:10

During test ¥4, the report will contain statistics on each drive for
the current pass of the test; for example:

TEST 4 IN PROGRESS RUN TIME 2:24:10

UNIT DRIVE SERIAL -NUMBER SEEKS MBYTES MBYTES HARD SOFT ECC
X1000 READ WRITTEM ERRORS F.RRORS
0 0 1002 12 36 22 0 0 1
1 4 7342102112 14 42 29 4] e 0
Explaration of each column:
UNIT The unit rumber (number of HW P-table),
DRIVE The drive number (the number which mppears on the

"unit plug” on the front of the disk drive),
SERIAL -NUMBER The decimal serial number of the disk drive.

SEEKS X1000 The decimal number of seeks performed b{ this drive
during this pues of test 4, Multiply value by 1000,
MBYTES READ The number of mega-bytss (million bytes) read by this

drive during this pass of test 4, It is this value
that is used to optionally drop a drive by the READ
TRANSFER LIMIT software question,

MBYTES WRITTEN The number of mega-bytes written by this drive during
this pase of test 4,

HARD £RRORS The number of hard error reporte printed for this
drive during this poss of test 4, It ‘s this value
trat is Uused to optiontlly drop a drive by the ERROR
LiMIT software question.
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SOFT ERRORS The number of soft errors reported for the drive

during this pass of test 4, A soft error is any error
condition that resultec in a retry operation that
eventuslly succeaded in recovering from the error
condition, One soft error is counted even though
sevearal re.ry attemptes may be made and does not
correspond to the number of soft error reports
printed. To see the esoft erro~ reports. you must
change the default answer to the SUPPRESS PRINTING
SOFT ERRORS software question,

ECC The number of times dota read from the drive was
modified using the error correction code (ECC) and
resulted in a matchiy error Jdetection code (EDC),
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5.0  YEST SUMMARIES

The UDA Host Resident Diagnostic consists of one PDP-11 diagnostic
supervisor progroam that runs in the PDP-11 processor and four programs
that run in the UDA's buffer memory through sn interpreter called

the "diagnostic machine” which -~eesides in the UDA, The PDP-11 program
mainly is responsible for downline loading the “disgnostic machine"”
programs into the UDA and starting their execution., The "disgnostic
machine" program controls the testing from that point by requeeting
the POP-11 processor to supply information, print error mesrages and
update statistics. The "disgnostic machine'" progrem informs the PDP-1}
processor when a test is cowplete.

Four "diagnostic machine ' programs are in the ZUDDEQO, PAK data file
which is read from the XXDP+ syst:m device by the PDP-11 program,
The data file comes with list'n'ms of each program,

5.1 TEST @ 1 - UNIBUS ADDRESSING TEST

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

The purpose of test @1 is to complete the testing of the Unibus
interface in the UDA. The UDA resident diagnostic is not able to
completely test the Unibus interfuce because communication with the
POP-11 processcr is necessary. Specifically, this test will:

1. Check that every address line on the Unibus can be
driven to both one ond zero states,

2. Chack that the VWA can interrupt the PDP-1}! processor
at the proper priority leavel and vector,

3. Exercise the Unibus interface by tranasferring blocks of
dota to and from Unibus memory.

This test assumes that the following sre being tested by the UDA
Resident Diagnostic:

1. All data bits coan be written snd resd correctly,
2. NPR cycles can be executed correctly,

Test 1 19 divided into six subtests., One at a time, each UDA selected
for testing will run each subtevt,

Subtest 1 makes sure that the UDAIP and UDASA registers arc existant
and runs the Firest part of the UDA's resident diagrostics.

Subtest 2 initislizies the UDA into diagnostic loop mode,
In thia mode any value written into the UDASA is echoed in the UDASA,
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In subtest 3, the UDA ig initialized with interrupts

enabled. The vector address and priority level will be determined
solely from the snswers to the hardware questions., If the hardware
vectors toc the wrong address, 't ig impossible to determine the
result. A descriptive error messags of the problem will not occur (the

program or processor may hong or an unrelated mess may occur),
Therefore, the message "TESTING INTERRUPT ABILITY UDA AT ADR xxxxxx
VEC xxx...” isprinted just before the UDA is requestad to .ause

an intarrupt and the word "COXWPLETED” ie printed (on the same

line) when the interrupt test is completed, If the word "COMPLETED"
does not follow the first mussage, it should be apparent that the
interrupt caused the diagnostic or processor to go astray. The
priority level of the interrupt request is also verified.

Subtest 4 and 5 initializes the UDA using different sizes of

the host communications orca. The different sizes of tne host
commun ications area are supplied to allo. the UDA Resident
Diegnostic to do the most Unibus eddress testing possible.
Interrupts are dissbled. Any UDA Resident Di ocstic errors

will be reported. Subtest 4 initializes tne A with the smallest
ring buffer size possible. Subtest S initializes the UDA with

a large ring buffer area,

Subtest 6 downline loads a "diagnostic machins” progrem into the UDA.
The "diagnostic mechine” program is downline loaded from the memory
spoce included in the host communications area when the UDA was first
initiaslized, The UDA Regsidunt Diagnostic hee already verified thav

it can access these mmr¥ addresses, so the downline load cemmand
should perform properly. The "disgnostic machine” program is then
started.

The “diagnostic machine" program asks the PDP-11 progrem to fill

free memory (that meamory available to the POP-11 program that is not
being used by the progrem or the Runtime Servicaes) with an addressing
pattern and report the location and size of the free memory, Every
location of free memory is read and the data checked, Then, one

by one, ench address line iv tested as follows:

l. Determine a test address by taking the first address of free
memory and complimenting the address bit to be tested,

2. Read from the test address.
5. If a non-existant memory error occurs, the test is c:imnlete.
4, Write all ones to the firat¢ address of free memory then read

from the test sddress. If data read is not all ones, then
test is complete.

wn

. Write zeros to the first address of free memory then read
from the test asodress. If data read is not zeros, then test
‘s complete.

6. Report Unibus addressing error.,

—
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When all address bits have been tested, then block traicfers to and
from memory are tested with different data patterns., This data

is transferred at the rate dish data 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 tasted, test &1 ends.

5.2 TEST # 2 - DISK RESIDENT DIAGNOSTIC TEST

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

The purpose of test 42 is to execute the diagnostics that run in each
disk drive. These di ostic programs may be resident in the disk
drive or require downline loading fr yn the ZUDDEO.PAK data file,
(There currently are no disk drives that require downline loading and
no such fFiles exist in the ZUDDEO.PAK file. This program is dcsigned
such that they can be easily adowd in @ future release.) This UD
diagnostic program only knows (he procedure to execute the disk

;ogid;nt diagnostics and how to determine whether o test paissed or
ailed.

One at a time, each UDA selected For testing is initialized and a
“diagnostic maechine” progroam downline loaded. The "diagnostic
machine" program osks what drivee are to be tested, then issues
several commands to the disk drive and check for the correct response
from the drive, This should serve as o good 'ndicator that the UDA
end disk drive can communicate,

A DIAGNOSE command is then issued to the drive to reqiest the drive

run all of its diapnostice., If the disk drive requests a downline load

of a drive diagnostic, the diagnostic program is read from the XXDP+
load device, downline lcaded into the disk drive and started. There is

zo_limit to the nurber of downline loads that cen be requested by a
rive.,

If the "Manual Intervantion Moda'" software guestion was answered "N“
(defuult) 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 nl]l UDA's have been tested, test @2 ends.

If the "Manual Intervention Mode"” software question was answered "Y',
an interactive mode ig entered to allow the operator to perform
diasgnostic activities on the disk drive as desired, The Ser.ice
Hanual for the disk drive m.st be used to determine what diagnostic
capabilities are available.

SFEQ 0101
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Firgt, a brief description of available commands is printed as
follows:

TEST &2 MANUAL INTERVENTION ON UNLY xx UDA AT «xxxxx DRIVE xxx
TO WRITE AND READ MEMORY:
W OATA REGION OFFSET
R REGION OFFSET
TO RUN A DIAGNOSTIC:
D REGION
TOEEXIT QUESTIONING:

DATA, REGION AND OFFSET ARE HEX VALUES,
?

Commends may be typed after the question mark prompt. Each command
is processed as entered and results displeyed immediately, The exit
command will allow the diagnostic to proceed,

Read and write commands remember the region and offset values.
Successive read and successive write commands automatically increment
to the next offset if the re?ion ond of fset values are not typed, If a
region is typed but not an offset, offset zero is used.

Examples:

FF FFFC 4

02

+FFC 4

FFFC 0004/ FF

FFFC 0005/ Q2
21 FFFC

FFFC 0000/ 21

anm bh WU
¥ X DVILEL

Command 1 writes one byte (FF) into region FFFC, offset 4, Command 2
writes one byte (02) into the next byte - region FFFC, offaet 0005,
Commaride 3 and 4 read the bytes back, Command 5 writes one hyte (21)
into the first byte of region FFFC, Command 6 reads back that byte.

The diagrose command remembers the region from previous diagnose
commands only, because the region conteining the diagnostic is
generally not the same region used to write parameters or read
recults, If the diagnostic returns any data, the data is printed
immediately,
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5.3 TEST & 3 - DISK FUNCTION TEST

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

The purpose of test @3 is to functionally test the disk drive, On a
drive that is well diagnosed by its disk resident diagnostics (exe-
cuted by test &#2) these functional tests will have little value. On a
drive that has no or minimal residant diagnostics, these functional
tests will have more value,

Test &3 starts 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 aél UgAs. When all the UDAs have indicated the end of testing.
test &3 ends,

The "diagnostic machine” program performs the following functions on
each drive:

1.
2.
3.

12.

13,

Isgue a DRIVE CLRAR command.
Issue RECALIBRATE command.

Issue a CHANGE MODE command to enable diagnostic cylinder
access, set the drive to 512 bvte sector size, and write
protect.

Iygue INIT1ATE SEEK command to last diagnostic cylinder,

Read all factory formatted sector headers. If mo headers on
a track can be reed, report the error, otherwise continue,

Starting with cylinder 0, group 0 and incrementing through
every cylinder on the disk, seek to a group, read =

header on track 0 and then seek to the factory formatted
di ostic cylinder, Read from the diagnostic cylinder to
verify disk positioned correctly.

AttempiL to write on the first diagnostic cylinder while wr:te
protected.

Issue a CHANGE MODE command to enable formatting operations
and disable write protect,

. Format all writable DBNs in 512 byte format,

. HWrite and read several data patterns to each writable DBN,

Report an error if all DBNs on one track have an error,

Send invalid SDI level 2 and level 1 commands and check the
results,

Go to the XBN ares and read a copy of the FCT. Check to see
if the drive has been properly formatted in 512 byte mode.

lgsue a DISCONNECT command,

SFQ 0103
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5.4 TEST & 4 - OISK EXERCISER

I T T T T T e P e AT

The purpose of test #4 is to exercise the disk drives in a manner
similar to ncrmal usage under standarc operating systems. Execution of
this test should give an indication of the performance of the disk
drive. This test may be run for long or short periods of time,
depending on how the software questions are ansvered.

These are twe modes of operation for test 4.

1. Default operation nn the entire area selected (customer or
diagnostic) with all parameters selected for random
operation as shown by default answers below.

2. Manual intervention mode where a number of questions are
avsked and oneration is controlled by their answers.

Which mode is entirely determinad by the answer to the first software
question asking, "Enter manual intervention mode for specisl dia?-
nosis?" This qguestion would normally have been answered "N (default)
ond testing will begin immediately. If answared "Y', the following
series of questions will be asked for each unit selected for testing:

THE FOLLOWING QUESTIONS REFER TO UNIT xx UDA AT xx»xxxx DRIVE »xx

This message will identify to which drive the questions arc
being asked., The entire series of questions will be asked for
tach drive, there is no short way to answer like in the
hardware questions.

NUMBER OF BAD BLOCKS (D) O ?

An answer in the renge of 1 to 16 will allow that many bau
block num>ers to be untered. 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 appear in the statistics. Answer zero to bypass
entering bad blocks,

BAD BLOCK (A) ?

This question will be asked the number of times requested by
the previous snswer. Any decimal numbe: that can be con-
vertec into a 28-bit binary value will be mccepted. No other
error chacking will be made at this time to determine If the
hblock number actually exists on the disk,

DO YOU WANT TO (IANGE TESTING PARAMETERS FOR THIS DRIVE (L) N ?

Angwer “N” to bypass all firther questioning on this drive,
Aaswer "Y" to be asked the following questions,

SFQ 0104
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READ ONLY (L) N 7

Answer “Y" to dictate read on1¥ and prevent test 94 from
performing any writes to the disk,

WRITE ONLY (L) N ?

This muewtion will only be esked if the previous gquestion was
answered "N", Answear "Y" to dictate write only.

CHECK ALL WRITES BY READING (L) N ?

Angwer “Y" to cause all writes tc be checked by reading the
dats immediately after the write operation,

RANGOMLY CHECK WRITES BY READING (L) Y ?

This gquestion will only be asked if the previous question was
aneweared “N". Answer "Y' for the write check to be performed
rendomly. Anewer "N" if write checke are not desired, This

question is asked no matter how previous queastions were asked,

DATA PATTERN - O FOR RANDOM SSLECTION (D) O 2

There sre 16 date patterns svailsble. selectead as | to 16,
Pattern number O will cause patterns 1 to 15 to be rendomly
selected for eech write. If pattern number 16 i selected,
the following set of guestions will be asked for a pattern to
be input.

ENAGLE ECC DATA CORRECTION (L) ¥ ?

A "Y" snewer will enable the uee of ECC to correct dots
errores. If the number of corrections i within the drive's
threshold, an informational mescege will be printed
idtntifvin the block number. These ECC corrections will also
appear in the statistical report for the drive,

An "N" snewer will prevent the use of ECC. All ECC ¢rrors will
cause an arror messsge to be printed and retries to be
sttempted.

COMPARE ALL DATA READ (L)Y N ?
Answer "Y' to ceuse a dats compare after every reasd,

RANDOMLY COMPARE DATA READ (L) Y 7
This question will only be esked i f the previous auestion weas
snswered "N, Answer "Y' for the dats compare ty be performed

on rendom records. Answer “N* 1P gata compares are not
dRaired,
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ENABLE RETRIES (L) v

A "Y" answer will enable retries to be performed on disk
errors,

RANDOM ACCESS MODE (L) Y ?

Answer "1" to cause block nunbers to be chosen randomly.
Answe= "N" to cause block numbers to be selected saquentially
up and down the disk gsurface,

00 YOU WISH TO:
O - TESYT ENTIRE AREA SELECTED
1 - SPECIFY BEGIN/END SETS TO TEST
2 - SPECIFY TRACKS AND CYLTINDERS TO TEST
3 - SPECIFY GROUPS AND CYLINDERS YO TEST
)40- SPECIFY CYLINDERS TQ TEST

(0 ?

This question spacifies the optione availeble to Limit testing
to a portion of the selected orea (customer or di-pont:c) of
the disk, A zero snswer is the defeult which specifies to use
the entire aree for the test. Other asnswers will cause
additional guestiors to be asked,

NUMBER OF BEGIN/END SETS (D) 1 ?
BEGIN BLOCK (A) O ?
END BLOCK {(A) O ?

These questions are asked if in‘eand sate wore es¢lected to
limit the tasting ares (Anewer 1l). One to four sety may be
specified. Tne BEGIN BLOCK and END BLOLK guestions are asked
28 many times &S needed.

NUMBER OF TRACKS TO TEST (D) t ?
TRACK (D) 0 ?

NMBER OF GROUPS TO TEST (D) | 7
GROUP (D) 0 ?

One of these sets of questions is sekad ! eicther trecks and
cylinders or groupe and Cylinders wae enecified to limit the
testing area (Answers 2 or 3), Up to sevan tracks or groups
may be specified on which testing will be limited.

DO YOU WISH TO LIK.Y THE CYLINDERS TESTED (L) N ?

This question is sshad only after the tracks or groupe have
been specifiad above. If testing is to be further limited to
a set of cylinderw, answer "Y' and the following two cues-
tions will be askad:
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These questions are asked if the question immadiately above
was anewetred “Y" or if cylindere were selacted to limit the
testing ares (Answer 4), One set of cylinder numdsrs may be
specifFied to limit the tewting area,

After the shove questions have been asked for all drives selected for
testing, the following Quuations will be msked if dnto pattern 16 was
selected for any drive:

NUMBER OF WORDS IN DATA PATTERN 16 (D) 1 ?
DATA WORD (0) 0 ?

Deta pattern 16 can be input by these questions. A data
pattern consiste of 8 buffer of one to 16 worde which is
repeated thr t the data portion of the disk block. Enter
the contents of the dats pattern buffer. The DATA WORD
auestion will be repsated ae® needed.

Test M will then initislize each UDA selected for testing and
downline loac e "“di tic machine"” program into each UDg.

Becaus the "disgnostic machine” progrems are too large to fit both
copies in memory at the uame time ( as done in Tests 1 thr 3,

the program checks which type of UDA-5Cn sre being tested, f all

ore of the same type, that progrem is resd. I® both types are sealected
for testing, the progrem for the UDA-50 with the M7485 and M7486

boards is reasd.

The "diegnostic machine” prograr asks what drives sre to be

tested and then for the paramiters for eoch drive (the answers

to the monual intervention queutions or their defaults)., Once

all UDAs have been started, the POP-11 program responds to

reguests from all UDAs.

The diske are then be exercisdd sccording to the parameters.
The erercise cunsists of selecting a aisk sector, seeking to
the proper cylinder, then rosding or writing the sector. The
parameters control how the cisl suctor is selacted, whether
the sector is written or reac ari whether a write is followed
by & read (write chack),

The "di stic machine” progrmn .eriodically sends statistics
to the -11 program. These statistics include cuunts of
resdd, writes, seeks and errcrs on 2 per drive basis. The
PDP-11 program accumulates the statistices from all the UDAs
and watches for the trensfer limit to be exceeded., As long as
the error log is not enabled, *he excaeding of the trangfer
limit will cause the end of test 04,

SFQ 0107
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Each time an error occurs, the "diagnostic machine" tells the
POP-11 program. A message is printed (or stored in the log
buffer) and then the error limit for the drive is checked, IFf
the error limit has been reached, the drive is dropped from
testing, If no more drives remain to be tested, test #4 will
end (unless the error log is enabdbled).

When the end of test &4 occurs, the sccumulated atatistics for
each drive is printed, This statistical report can be printed

at any time during test #4 by typing coantrol-C then the PRINT

command,

The dato patterns used by test #4 are indiceted below. Each
pattern is generated by writing the psttern number in each
4-bit nibble of the firet word, then repeating the data
pattern (sequence of one to 16 words) thr t the rest of
the data buffer. Pattern number 16 writes nibbles of zeros.
When pattern number zero is used, the actual pattern number
written (1 to 15) is placed in the nibbles.

PATTERN O This pattern number is used to indicate any pattern

number 1 to 15 chosen at random,
PATTERN 1 Words in pattern sequence - 1

Sequence (Octal) 105612
Sequence (Hox) 8BaB

PATTERN 2 Words in pattern sequence - )
Sequence (Octal) 031463
Sequerce (Hex) 3x33

PATTERN 3 Worgs in pattern seguence - 1

Sequence (Octal) 030221
Sequence (Hex) 3091

PATTERN 4 Words in pattern sequence - 1¢ (Shifting ones)

Sequence (Octal) 000001, 000003, 000007, 000017, 000037,
000077, 000177, 000377, 000777, 001777,
Qv3777, 007777, 017777, 037777, Q171?77,

1717717

Sequence (Hex) 0001. 0003, (007, OOOF, CQOLF, OOQ3F,
007F, OOFF, OLFF, Q3FF, O7FF, OFFF,

\FFF, 3FFF, FFF, FFFF

SFQ 0108
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PATTERN 5

PATTERN &

PATTERN 7

PATTERN 8

PATTERN 9

PATTERN 10

Words in pattern geguence - 16 (Shifting zeros)

Sequence

Sequence

Words in

Sequence

Sequence

Words in

Sequence
Sequence

Words in
Sequence

Sequence
Words in

Sequence
Sequence
Worde in

Sequence

Sequence

(Octal)

(Hex)

pattern

(Octal)

(Hex)

pattern

(Octal)
(Hex)

pattern
{Octal)

(Hex)

gcattern

(Octal)
(Hex)

patterr
{Octal)

(MHex)

17?7776, 177774, 177770,
177700, 177600, 177400,
174000, 170000, 160000,
000000

FFFE, FFFC, FFF8, FFFO,
FF80, FFOO0, FEOO, FCOO,
E0CO, CO0O, 8000, 0000

177760, 177740,
177000, 176000,
140000, 100000,

FFEO, FFCO,
F800, FO00,

sequence - 16

000000, 000000, 000000,
177777, 000000, 0000V0,
Q00C0v, 177777, 0N0000,
1777717

177777, 177777,
r77777, 11777,
177777, 000000,

0000. 00000 00000 FFFF. FFFFt FFFF-
0C00, 0000, FFFF, FFFF, 0000, FFFF,
0000, FFFF, 0000, FF*F

gsequence - (BINARY 1011011011011001)
133333

8609

sequence - 16

052525, 052525, 052525, 125252, 125252,
125252, 052525, 052525, 125252, 125252,

052525, 125252,
125252

5555, 5555, 5555, ARAA,
5555, 5555, AAAA, AARA,
5555, AAAA, 5555, AAAA
sequence - 1 (BINARY 1101101101101100)

155554
D86C

032525, 125252, 052525,

RAAA, ARAA,
5555, AAAA,

seguence - 16

026455, 026455, 026455,
151322, 026455, 026455,
026455, 151322, 026455,
151322

2020, 2020, 202D, DzD2,
2020, 2020, D202, D202,
202D, DeDe2, 202D, D2De

151322, 151322,
151322, 151322,
151322, 026455,

0202, D202,
2D20, D202,
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PATTERN 12

PATTERN 13

PATTERN 14

PATTERN 15

PATTERN 16

Words in

Sequence
Sequence

Words in

Sequence

Sequence

Words in

Sequence

Sequence

Words in

Sequence
Sequence

Words in

Sequence

Sequence

69
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pattern

(Octal)
(Hex)

pattern
(Octal)

(Hex)

pattern

(Octal?

(Hex)

pattern

(Octal)
{Hex)

pattern

(Octal)

(Hex)

sequence - 1 (BINARY 0110110110110110)

066666
6006

sequence - 16 (Ripple one)

000001, 000002, 000004, 000010, 0C0020,
000040, 000100, 000200, 000400, 001000,
Oggggg. 004000, 010000, 020000, 040000,
1

0c”1, 0002, 0004, 0008, 0010, 0020,
0040, 0080, 0100, 0200, 0400, 0800,
1000, 2000, 4000, 8000

sequence - 16 (Ripple zero)

A77776, 177775, ATI773. 177767, 177757,
177737, 177677, 177577, 177377, 1.6777,
13;;;7. 173777, 167777, 157777, 137777,
0 7

FFFE, FFFO, FFFB, FFF7, FFEF, FFDF,
FFBF, FF7F, FEFF, FDFF, FBFF, F7FF,
EFFF, OFFF, BFFF, 7FFF

sequence - 3

155555, 133333, 155555
DB6D, B6DB, DBED

sEQquence - 16

153331, 133331, 133331, 155554, 155554,
155554, 133331, 133331, 155554, 155554,
1%%%;%' 155554, 133331, 155554, 133331,
1

B6D9, B609, B6D9, DB6C. DB6C, DB6C,
B6D9, B609, 0B6C, DB6C, B6D9, DB6C,
B609, DueC, BeDI., DOB6C

This is the operator selectable pattern in manual
intervention mode, (uestions are asked when test 24 s
started for t'>» operator to input the number of words in
the sequence and the contents of the words,

L mmn s L A e oy S —————— = oy = = ©
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Sarple of terminal dialogué going through manuel intervention
questions:

DR>STA/TEST : 4

CHANGE HW (L) ? N
CHANGE SW (L) 7 Y
ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS (L) N ? Y

REMAINING SOF TWARE QUESTIONS APPLY TO TEST 4 ONLY

ERRQOR LIMIT (D) 32 ?
READ ‘RANSFER LIMIT IN MEGABYTES - O FOR NO LIMIT ¢(B) O 7
SUPPRESS PRINTING SOFT ERRORS (L) Y ? N
DO INITIAL WRITE ON START (L) Y ?
ENASLE ERROR LOG (L) N ?

THE FOLLOWING QUESTIONS REZFER YO UNIT O UDA AT 172150 DRIVE ©
NUMBER Of BAD BLOCKS (D) 0 7 2
BAD BLOCK (A) ? 234

BAD BLOCK (A) ? 8900

DO YOU WANT TCO CHANGE TESTING PARAMETERS FOR THIS DRIVE (L) N ? Y
READ ONLY (L) N ?
WRITE ONLY (L) N 7

CHECK ALL WRITES BY READING (L) N ? ¥

DATA FATTERN - O FOR RANDOM SELECTION (D) O 7 1

ENABLE

ECC DATA CORRECTION (L) Y ?

COMPARE ALL DATA READ (L) N 2?2 Y

ENRBLE
RANDOM

DO QU
0 -

[} I [ S

- NP R VY

(D} ©
NUMBER

RETRIES (L) ¥ ?
ACCESS MODE (L) ¥ 72 N

WISH TO:

TEST ENTIRE AREA SELECTED

SPECIFY BEGIN/END SETS TO TEST
SPECIFY TRACKS AND CYLINDERS 1O TESTY
SPECIFY GROUPS AND CYLINDERS TO TEST
SPECIFY CYLINDERS TO TEST

?

OF BEGIN/END SETS (D) 1 7

BEGIN BLOCK (A) 0 !

S5FQ o111
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END BLOCK (A) O ? 200

NUMBER OF WORDS IN DATA PATTERN 16 (D) 1 ?
DATA MWORD (0) O ?

o
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1

2
358
367
368
394
396
397
398
400
402
403
404
405
406
408
425
427

000000

002000
002000
002001
002002
002003
002004
002005
002006
002007
002010
002010
002011
002011
002012
002012
002014
002014
00201¢
002016
002020
002020
002022
002022
0020¢4
002024
002026
002026
002030
002030
002032
002032
002034
002034
002036
002036
002040
002040
002042
002047
002044

002000

103
152
125
104
103
000
000
000
105
060
000001
000000
113266
113526
064356
(64374
114312
000000
000000
000001
000000
064342

000340

1#LAST REVISION 04-0CT-83
TITLE (CZUDCEO UDA & DISK DRV DIAG
.SBTTL PROGRAM HEADER

LASECT
. *NABL

HE A

AMA

2000

i THE PROGRAM MEADER IS THE INTERFACE BETWEEN
; THE DIAGNOSTIC PROGRAM AND THE SUPERVXSOR,

P - -

LSNAME: :

JASCI1

LASCIT

LASCII

JASCII

JASCTI

.BYTE

.BYTE

.BYTE
L$REV::

LASCII
L$0EFO; ;

JASCII
LSUNIT::

.WORD
L$TIML::

. WORD
L$HPCP:

.WORD
L$SPCP: :

. WORD
L$HPTP:

JWORD
L$SPTP; ;

.WORD
L$LADP: :

L WORD
LL$STA::

. WORD
L$CO::

. WORD
L$DTYF ;

.WORD
L$APT: :

.WORD
L$DT#:

. WORD
L$PRIO:

.WORD
LIENVI::

10IAGNOSTIC NAME

/C/
/27
U/
0/
/C/
0
4]
[y
yREVISION LEVEL
/E/
30
70/
tNUMBER OF UNITS
T$PTHY
o tLONGEST TEST TIME
tPOINTER TO H.W. QUES.
L $HARD
tPOINTER TO S.W. QUES.
L$SOFT
tPTR. TO DEF, H,W. PTABLE
L $HW
tPTR. TO S.W. PTABLE
L$SW
1DIAG. END ADDRESS
L.$LAST
o ;RESERVED FOR APT STATS
0
. tDIAGNQSTIC TYPE
o tAPT EXPANSION
1PTR, TO DISPATCH TABLE
LSDISPATCH
tOIAGNOSTIC RUN PRIORITY
PRIQ?

tFLAGY DESCRIBE HOW IT WAS SETUP

SFQ 0113




K9

CZUDCEO VOA & DISK DRV DIAG MACRO V053,00 Wednesday GA-Jan-84 16:1i2 Page 83-1

PROGRAN

436

HEADER

002044
002046
002046
002050
00205¢
002051
002052
002052
002054
02056
002056
002060
002060
002062
002062
002064
002064
002066
002066
002070
002070
002072
002072
002074
002074
002076
002076
002100
002100
002102
002102
002104
002104
002106
002106
002110
002110
002112
002112
002114
002114
002116
002116
002120
002120

00C000
000000

003
003

000000
000000

000000
064700
106€54
000000
000000
000C 20
000000
000000
064724
104035
064402
107636
111302
111300
107630
0C0000
000000
000000

WORD
LSEXP1::

.WORD
L$MREV::

.BYTE

BYTE
L$EF:

.WORD

.WORD
LL$SPC::

.WORD
L$DEVP::

JWORD
L$SREPP; :

.WORD
L$EXP4::

.WORD
LS$EXPS,:

WORD
L$AUT: .

WORD
L$DUT:

.WORD
L3LUN:

.WORD
L$OESP: :

L WORD
L$LOAD: :

EMT
LEETP: ;

. WORD
L$ICP;:

.WORD
L$CCP: :

.WORD
L$ACP:

. WORD
L$PRY::

. WORD
L$TEST

.WORD
L3$DLY::

. WORD
LSHIME :

+WORD

0
. tEXPANSION WORD
1SVC REV AND EDIT #
C$REVISION
C$EDIT
1DIAG, EVENT FLAGS
0
0
0
; POINTER TO DEVICE TYPE LIST
L$DVTYP
tPTR. TO REPORT CODE
L$RPT
0
0
;PTR. YO ADD UNIT CODE
o
. ;PTR. TO DROP UNIT CODE
;LUN FCR EXERCISERS YO FILL
0
tPOINTER TO DIAG. DESCRIPTION
L $DESC
1GENERATE SPECIAL AUTOLOAD EMT
E$LOAD
;POINTER TO ERRTBL
L $ERR [BL
tPTR. TO INIT COOC
LS$INIT
tPTR. TO CLEAN-UP CODE
L$CLEAN
:PYR. TO AUTO CODE
L$AUTO
:PTR. TO PROTECT TABLE
L$PROT
; TEST NUMBER
0
:DELAY COUNT
@
iPTR. TO HIGH MEM
0
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; THIS LOCATION MUST BE AT THIS PUSITION. SEPERATE CODE, STORED IN
i THE PAK FILE, WAS ASSEMBLED WITH THIS ADDRESS

STNSIZ = 25000, - 256, 1 STORAGE SIZE
STORAG: .BLKB STOSIZ
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[

BT B W)

1)

064 342
064343
064344
064346
064350
064352

000004

111344
112420
112516
112554

.SBTTL DISPATCH TABLE

(b

M9

: THE DISPATCH TABLE CONTAINS THE STARTING ADDRESS CF EACH TEST.
i IT IS USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST,

. WORD
L3DISPATCH: ;

. WORD

. WORD

. WORD

+WORD

4

T1
T2
T3
T4

e = i b

e - = e -

-— e

SEQ 0116




UDA &
HAROWA

064354
064356
064356
064356
064360
064362
064364
064366
064370

064372

EISK DRV
E P-TABL

000006

172150
000154
000005
000077
000000
000000
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.SBTTL DEFAULT HARDWARE P-TABLE

HRS

-y me we wo ¢

.WORD
L$HW: :
DFPTBL::
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD

1.10000:

L10000-L$HW/2

172150
154

5,

€3,

0.

0.

- W W Wy wr ws

THE DEFAULT HARDWARE P-TABLE CONTAINS DEFAULT VALUES OF
THE TEST-DEVICE PARAMETERS
IS 1DENTICAL TO /HE STRUCTURE OF THE HARDWARE P TABLES,
AND IS USED AS A "TEMPLATE" FOR BUILDING THE P-TABLES,

THE STRUCTURE OF THIS TABLE

UNIBUS ADDRESS
VECTOR ADDRESS

BR LEVEL

UNIBUS BURST RATE
LOGICAL ORIVE NUMBER
CUSTOMER DATA AREA

e e e emoeee
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il

13
el
29
30

8

Q6A372
064374
064374
064374
064376
064400

06440a

000003

000040
000000
040400
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.SBTTL  SOFTWARE P-TABLE

*

AT RUN TIME,

W G G g

. WORD
! ISW::
SEFPTBL

L10001:

L10N01-LeSW/2

32,
0.
t50100000100000000

L]
THE SOFTWARE TABLE CONTAINS VARTIOUS DATA USED BY THE
PROGRAM AS OPERATIONAL PARAMETERS,

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

JERROR L IMIT
}DATA TRANSFER LIMIT (MEGABITS)
1SINGLE BIT QUESTIONS

SEQ 0118



CZUDCED LWDA £ DTt
GLOBAL EQUATES SE.

12
40
S0
5
53
54
55
56
37

100000
040000
220000
01000C
004000
002000
001000
000400
000200
000100
000040
000020
000010

000001

¢. X0
000400
000200
000100
000040
000020
000010

000002
000001

000040
CO00%7
000036
000035
0000354

000340
000300
000240
000200
000140
000100

1AG MACRO V05,00 Wednesd

CLO
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SBTTL  GLOBAL EQUATES SECTION

e

i THE GLOBAL EQUATES SECTION CONTAINS PROGRAM EQUATES THAT

1 ARE US
i--

i
y BIT DI
|

BIT15ew
BIT14es
BITi3w»
BIT12=~
BITile=
B8IT1Qe=
BIT09s»
BITO8=«
BITQ7.-
BITO6=~
BITQS5=»
BITOA«»
BITO3wsx
BITQ2=-
BITO1l«-
BITOQ=«

i
BIT9we
BIT8a.
BIT7es
BIT6n-
BITS=»
BITane
BIT3=»
BIT2="
B8IT1e-
BITO==

)
t EVENT

ED IN MORE THAN ONE TEST,

FINITIONS

100000
40000
20000
10000
4000
2000
1000
400
00
100
40

20

10

4

bg

1

B8IT09
alrros
BITO?
81706
BITOS
8IT04
BIT03%
BIT02
BITO1
8IT00

FLAG DEFINJTIONS

} EF32:EF)17 RESERVED ¥FOR SUPERVISOR TO PROGRAM COMMUNICATION

{
EF .START

.o 5‘?.

EF . RESTART v 31.

EF.CONTI
EF \NEWe»
EF . PWR=»
]

NUE v = 30,
29,
8.

}
1 PRIORITY { EVEL DEFINLITIONS

i

PRIQ7 =
PRIOG
FRIOS=-
PRIOA =«
PRIQ3=s
PRIQZsa

340
300
<40
200
140
100

} START COMMAND WAS ISSUED

1 RESTARY COMMAND WAS ISSUFD

1 CONTINUE COMMAND WAS ISSUED

i A NEW PASS AAS BESN STARTED

1 A POMER-FAIL/POWER - OCCURRED

A e A g re— = ¢

e et S A4t S ——— ey e w e o w s -
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000040
000000

000004
0CJ010
000020
000040
0G0100
000200
00G400
001000
00200C
004000
010000
c20000
040000
100000

PRICl=» 40

PRIQO

i
1OPERATOR FLAG BITS

i

EVL=»
LOT ==
ADR~»
IV »
ISR=»
UAM= =
DOEn~=
PNTs=
PRI»~
IXE=»
IBE==
IERu~
LOEUJ
HOE=w

0

4
10

20

40

100
200
400
1000
2000
4000
10000
20000
40000
100000

D10

. AR R ——

—— Rt e b e —
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Ber &S nam on age

FINI

100000
040000
020000
010000
004000

003777

000177
000200
0034CL
034000
040000
100000

000400
004000

002000
001000
000400

000001

000007
000070

000200
003400

100000

+SBTTL UDA BIT DEFINITIONS

tUDASA REGISTER UNIVERSAL RFAD BITS

SA.ERR = 100000
SA,S54 = 040000
SA,°7 = 020000
SA.5¢2 = 010000
SA,S51 = 004000

1UDASA REGISTER ERROR STATUS BITS
SA.ERC = 003777

1UDASA REGISTEK SYEP 1 SEND BITS

SA.VEC = 000177
SA.INT = 000200
SA.MSGC = 003400
SA.CMO = 034000
SA.WRP = 040000
SA.STP = 100000
SA.MS1 = 000400
5A.CM1 = 004000

1UDASA REGISTER STEP 1 RESPONSE BITS

SA.NV = 002000
SA.A2 = 001000
SA,DI = 000400
H 000377

1UDASA REGISTER STEF 2 SEND BITS
SA,PRG = 000001

i 177776

tUDASA REGISTER STEP 2 RESPONSE BITS
SA.MSE = 000007

SA,.CMZ = 000070

3 000100

SA.STE = 000200

SA.CTF = 003400

tUDASA REGISTER STEP 3 SEND B1TS

} 017177
SA,TST « 100000

SEQ 0121

1ERROR INDICATOR

1STEP 4 STATUS BIT
1 STEP 3 STATUS BIT
1 STEP 2 STATUS BIT
1 STEP 1 STATUS BITY

1ERROR CODE

3 INTERRUPT VECTOR (DIVIDED BY 4)

3 INTERRUPT ENABLE DURING INITIALIZATION
sMESSAGE RING LENGTH

1 COMMAND RING LENGTH

| WRAP BIT

1 STEP - MUST ALWAYS BE WRITTEN A ONE

1LSB OF MESSAGE RING LENGTH
1LSB OF COMMAND RING LENGTH

1NON SETTABLE INTERRUPT VECTOf.
122 BIT ADDRESS BUS

1 ENHANCED DIAGNOSTICS

1ALL BITS RESERVED

; ENA3LE VAX UNIBUS ADAPTER PURGE INTERRUPT
:LOW ORDER MESSAGE RING BYTE ADDRESS

tMESSAGE RING LENGTH ECHO
1 COMMAND RING LENGTH ECHO
1RESERVED

1 STEP ECHO

1 CONTROLLER TYPE

tHIGH ORDER MESSAGE RING BYTE ADDRESS
tPURGE POLE TEST ENABLE

A ) N ——— s o e e Ak AL e e s o - e ememm ma e em hn s © m ey e % =




CZUDCED UDA
UDA BIT DEFI

58
59
60
61
62
63
64
6"
66
57
68
69
70
71
72
73
74
75
76
77
78
79

& _DISK
NITIONS

000177
000200
000400

000001
000002
000374

000017
000360

F10
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tUCASA REGISTER STEP 3 RESPONSE BITS

SA.VCE = 000177
SA.INE = 000200
SA.NVE = 000400
i 003000

tUDASA 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
| 003400

R » - e — ——et —— b

t INTERRUPT VEZTOR ECHO

y INTERRUPT ENABLE ECHO

s VECTOR NOT PROGRAMMABLE
$ RESERVED

;GO BIT TO £TART UDA FIRMWARE
tLAST FAILURE CODE REQUEST
;BURST LEVEL

;UDA MICROCODE VERSION
i CONTROLLER TYPRE
: RESERVED

SFG@ 0122
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HOST COMMUNICATION AREA DEFINIIONS

Nelo JENTo NV, WY S

100000
040000

000000
000001
177777
001000

000004
000004
000004
000060
000106

000000

000004
000006

000010
000012

000014
000020

000014
000020

000100
000206

000314

.SBTTL  HOST COMMUNICATION AREA DEFINIIONS
. COMMAND/MESSAGE RING BIT DEFINITIONS

RG.OWN
RG.FLG

100000
040000

1SET WHEN UDA OWNS RING
sFLAG BIT

i VIRTUAL CIRCUIT IDENTIFIERS

MSCP
LOG
DIAG
pup

0

1

-1
1000

tMSCP CIRCUIT

iLOG CIRCUIT

sDIAGNOSTIC CIRCUIY

;OTAGNOSTIC AND UTILITIES PROTOQCOL

;OFFSETS INTO HOST COMMUNICATIONS AREA WITH ONE DESCRIPTOR TO EACH RINC
$}AND TWO PACKET

HC.ISZ
HC .RSZ
HC.ESZ
MC.PSZ
HC.B85Z

HC . MSG
HC.MCT

HC . CMD
HC.CCY

HC.mV
HC . MPK

HC.CEV
HC.CPK

HC.BF L
HC.BF2

HC.S1Z

4,
4'
4.
480
70,

0.

HC, INT+HC, ISZ

RC . MSGe2.

HC .MSG+HC,RSZ

HC.CMD+2,

HC . CMO +H( ,RSZ
HC.MEV+HC ESZ
HC

MEV

= HC.MPK

HC ., CPKC+HC . PS2Z
HC.BF1+HC,BSZ

HC.BF2+HC,BSZ

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

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

1 INTERRUPT INDICATOR WORDS START

tMESSAGE RING STARTY
tMESSAGE RING CONTROL WORD

1 COMMAND RING START
$COMMAND RING CONTROL WORDS

tMESSAGE ENVELOPE START
tMESSAGE PACKET S&TART

1 COMMAND ENVELOPE START
; COMMAND PACKET START

tFIRST BUFFER
1 SECOND BUFFER

i TOTAL SIZE OF HOST COMMUNICATION AREA

SE@ 0123
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HOST COMMUNICATION AREA LAYOUT

NeloIENTo UL -R& RN )

,SBTTL HOST COMMUNICATION AREA LAYOUT

s Wr Be We wr BF Wr We wr wr

tMC O MEY
H
t HC . MPK

4 B B ke B B B B SR B B

e Ar Bu we &r e

*
HC . INT ;

HC.MSG )
HC.MCT )
L
HC.CMO )
HC.CCT )
+
& HC.CEV%
& HC.CPK;
);
)
}
+
HC.BF1 !
1
E
H
HC.BF2

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

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

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

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

MESSAGE & COMMAND ENVELOPE
MESSAGE & COMMAND PACKET

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

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

NOTE: BYTES ARE GIVEN IN DECIMAL

Tt g W gt gt

S St #

P rm i rm s P N N N NS

A san rw vem

48

70

70

BYTES

BYTES

BYTES

BYTES
BYTES

BYTES

BYTES

SFQ 0124
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COMMAND PACKET OPCODES DEFINITIONS

- NP RPN

.

10
11
12
13
14
15
16
17
18
19
20
2l
e
23
24
25
26
27
28
29
30
31
32
33
34
15
36
37
38
39

a1
42
a3
44
a5
46

.SBTTL COMMAND PACKET OPCODES DEFINITIONS

OP,ABO = 1 1 AFIORT COMMAND

OP ACC = 20 1 ACCESS COMMANC

OP.AVL = 10 tAVAILABLE U DMMAND

OoP.CCO =« 21 : COMPARE CONTROLLER DATA COMMAND
OP.CHP = 40 ; COMPARE MHOST DATA COMMAND

OP.ERS = 22 ; ERASE COMHAND

OP.FLU = 23 1FLUSH COMMRND

OP.GCS =~ 2 tGET COMMAND STATUS COMMAND

OP.GUS =« 3 $GET UNIT STATUS COMMAND

GP.ONL = 11 1 ONLINE COMMAND

0P .RD = 41 ;READ COMMAND

OP RPL = 24 tREPLACE COMMAND

oP.SCC =~ 4 tSET CONTROLLER CHARACTERISTICS COMMAND
oP.SUC = 12 1SET UNIT CHARACTERISTICS COMMAND

0P . WR = 42 (WRITE COMMAND

OP . MRD = 30 tMAINTENANCE READ COMMANC

oP MR =« 31 tMAINTENANCE WRITE COMMAND

OP . ENO = 200 tEND PACKET FLAG

OP,SEX = 7 1 SERTOUS EXCEPTION END PACKET

OP.AVA = 100 tAVAILABLE ATTENTION MESSAGE

OP.DUP = 101 yOUPLICATE UNIT NUMBER ATTENTION MESSAGE
OP.SHC = 102 1 SHADOW COPY COMPLETE ATTENION MESSAGE
OP,RLC = 103 tRESET COMMAND LLIMIT ATTENTION MESSAGE
oP,.GSS = 1 :OUP GET DUST STATUS

OP.ESP = 2 ;OUP EXECUTE SUPPLIED PROGRAM

OP.ELP = 3 10UP EXECUTE LOCAL PROGRAM

OP.SSD « 4 ;OUP SEND DUST DATA

OP.RSO = 5 1OUP RECEIVE DUST DATA

tNOTE: END PACKET OPCODES (ALSO CALLED ENOCODES) ARE FORMED BY ADDING THE END
tPACKET FLAG TU THE COMMAND OPCODE. FOE EXAMPLE, A READ COMMAND'S END PACKET
;CONTAINS THE VALUE OP RO-OP.END IN ITS OPCODE FIELD. THE INVALID COMMAND END
iPACKET COMTAINS JUST THE END PACKET FLAG (T.E,, OP.END) IN ITS OPCODE FIELD.
i THE SERIOUS EXCEPTION END PACKET CONTAINS THE SUM OF THE END PACKET FLAG
:Shggoé%lgfglws EXCEPTION OPCODE SHOWN ABOVE (I.E,, OP.SEX+OP.END) IN I'S

H F .

H

SEWF‘!&W O:CWE BITS 3 THROUGH 5 INDICATE THE COMMAND CLASS, WHICH IS ENCODED
tAS LOMS:

3 C00 TIMMEDIATE COMMANDS

] 001 SEQUENTIAL COMMANDS

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

H 100 NON-SEQUENTIAL COMMANDS THAT DO INCLUDE A BLFFER DESCRIPTYOR
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USER DOC ATION

UMEN

040ae

04023

DRIVE NOT FORMATTED IN Sile BYTE MODE -- UNABLE TO TEST
FCT BLOCK ZERQO MODE WORD: mode

»44 THIS PACK HAS AN TMVALID FORMAT AND CANNOY BE USED #as%
mode : The mode word found on the drive's FCT block zerc,

Error 4021 occurs only when Test 4 Finds that the mode word found ir
HCT block zero .8 not the 512 byte mode word (126736 octal). See DEC
STANDARD 166 "FCT Structure”, Inhibiting the dropping of units has
no effact on this error,

cZuoC DEV FTL ERR 04022 ON UNIT 00 TST 04 SUB 000 PC: xxuxxXx
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss
COULD NOT READ FCT BLOCK ZERD

aad THIS FACK HAS AN INVALID FORMAT AND CANNOT BE USED asa»

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

czZubcC ODEV FTL ERR 04023 ON UNIT OO0 TST Q04 SUR 000 PC: »xxxxx

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

PORT SWITCH OUTY

REAL. TIME STATE 0003

STATUS (R 70 L): 1312 1110 0908 0706 0504 0302 0100

If, during testing, the operator disablesw the port trat Test 4 is using
by pooping out the port switch, Test 4 prints error 40235, CHANGING

THE STATE OF THE PORT SWITCH FOR THE PORT THAT Test 4 IS <<NOT>> USING
HAS NO EFFECT ON THE TEST. 1If dropping of units is inhibited, Test 4
will loop in errcr recovery, printing this error, until the error

state is corrected (by some external action).

cCZuDC DEV FTL ERR Q4023 ON UNIT Q0 TST 04 SUB 000 PC: sx.axxxs

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

RUN/STOP SWITCH OuUT

REAL TIME STATE 0003

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

I7, during testing, the operator gops 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
gstate is corrected (by some external action),

CZUDC  DEV FTL ERR 04023 ON UNIT QO TST 04 “UB 000 PC: xxxaxx

SFQ 0062




000000
000004
0GO010
000012
000014
000020
000220
000034

0C0014

000016
000020
000034
000040
000042

000014

000014
000016
000020
000022
000024

000034
000040

000024
000034

<10
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SBTTL COMMAND PACKET QFFSETS

iGENERIC COMMAND PACKEY OFFSETS

P.CRF = 0,
P.UNIT = g,
P.OPCD = 8,
P.MOD = 10.
P.BCNT = 12,
P.BUFF = 16,
P.URDR = 16.
P.LBN = 28,

1 COMMAND REFERENCE NUMBER

s UNIT NUMBER

1 OPCODE

$ MODIFIERS

;1BYTE COUNT

;1BUFFER DESCRIPTCR

;UNIBUS ADDRESS (F BUFFER DESCRIPTOR
1LOGICAL BLOCK NJUMBER

; ABORT AND GET COMMAND STATUS COMMAND PACHET OFFSETS

P,OTRF = 12,

s OUTSTANDING REFERENCE NUMBER

tONLINE AND SET UNIT CHARACTERISTICS COMMAND PACKET OFFSETS

P.UNFL = 14,
P.HSTI = 16.
P.ELGF = 28,
P.SHUWNN = 32,
P.CPSP +» 34,

iREPLACE COMMAND PACKEY OFFSETS
P,RBN = 12,

+SET CONTROLLER CHARACTERL1STICS COMMAND

P.VRSN = 12,
P.CNT¢H = 14,
P .HTMO = 16,
P.USEF = 18,
P.TIME = 20,

iMAINTENANCE READ AND MAINTENANCE WRITE

P.RGIO = 28,
P.RGOF =~ 32,

sUNIT FLAGS

sHOST IDENTIFIER / RESERVED
tERROR _0G FLAGS

; SHADOW UNIT

; COPY SPEED

s REPLACEMENY BLOCK NUMBER

PACKET OFFSETS

iM5CP VERSION

1 CONTROL_LER FLAGS

tHOST TIMeOUT

tUSE FRACTION

:QUAD-WORD TIME AND DATE

COMMANI) PACKET OFFSETS

tREGION ID
tREGITMN OFFSET

tEXECUTE SUPPLIED PROGRAM COMMAND PACKET OFFSETS

P.OMDT = 20,
P,OVRL = 28,

$OMGT TERMINAL ADDRESS (MAINT WRITE ONLY)

1BUFER DESCRIPTOR FOR OPERLAYS

B e R e S

SFQ 0127
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000000
000004
000010
000011
000012
000014
000034

000014
000020

000014
000016
000020
000024
000034
030040
000042
000044
V00046
000050
000054
000056
000057

000014
000016
000020
000024
000034
000040
000042
000044
000050

000014
000016
000020
000022

.SBTTL END PACKET OFFSETS

;GENERIC END PACKET OFFSETS

P.CRF =
P.UNIT =
P.OPCO =
P.FLGS =~
P.STS =
P,BCNT =
P.FBBK =

iGET COMMAND STATUS END PACKET OFFSETS

P.OTRF =
P.CMST =

{GET UNIT

P.MLUN
P UNFI
P.HSTI
P.UNTI
P.MEDI
P.SHUN
P.SHST
P, TRKS
P.CRPS
P.CYLS
2 .RCTS
P.RBNS
P.RCTC

| DO DI B NV B BN BN RN SR BN R

12.

16.

STATUS END PACKET OFFSETYS

12,
14,
16.
20,
28,
52,
34,
36.
38,
40,
44,
46‘
47,

1 COMMAND REFERENCE NUMBER
tUNIT NUMBER

i OPCODE (ALSO CALLED ENDCODE)

tEND PACKET Fi.AGS
t STATUS

tBYTE COUNT
+FIRST BAD BLOCK

tOUTSTANDING REFERENCE MIMBER

1 COMMAND STATUS

tMULTI-UNZT CODE
tUNIT FLAGS
tHOST IDENTIFIER
sUNIT IDENTIFIER
tMEDIA TYPE IDENTIFIER
t SHADOW UNIT

t SHADPOW STATUS

i TRACK SIZE
tGROUP LIZE
{CYLINDER SIZE
tRCT TABLE SIZE
tRBNS / TRACK
tRCT COPIES

iONLINE AND SET UNIT CHARACTERISTICS END PACKET AND AVAILABLE
;ATTENTION MESSAGE OFFSETS

P.MLUN
P UNFL
JHSTI
JUNTT
MEDI
. SHUN
.SHST
.UNSZ
. VSER

Relnelacincin olinoine

12,
14l
16,
20.
28,
32,
34,
36.
40,

tMULTT -UNIT CODE

tUNIT FLAGS

+HOST 1DENTIFIER

tUNIT TDENTIFIER
yMEDTIA TYPE 1DENTIFIER
1 SHADOW UNIT

t SHADOMW STATUS

tUNIT SIZE

{ VOLUME SERIAL NUMBER

; SET CONTROLLER CHARACTERISTICS END PACKET OFFSETS

P.VRSN
P.CNTF
P.CTMO
P.CNCL

12.
14,
16,
18,

tMSCP VERSION

i CONTROLLER FLAGS

i CONTROLLER TIMEQW)

{ CONTROLLER COMMAND LIMIT

SFQ 0128
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58
59
60
61
62
63
64
65
66
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000024

000014
000017
000020
000024

P.CNTI

;GET DUST

P.DEXTY
P.DFLG
P .DPRG
P.OTHMO

20

STATUS END PACKET OFFSETS

12,
15,
16,
20,

1 CONTROLLER ID

;EX;E@SION FOR DOWNLINE | .OADABLE PROGRAM
tFLAG

i PROGRESS INDICATOR FOR REMOTE PROGRAM

s TIMEOQUT

SFQ 0129




5f

UOCFO LIDA

LB~ LNy

& DISK DRY DIAG MACRO V05,00 Wednesday 04-Jan-84 16:1'2 Page 96
ATUS AND EVENT CODE DEFINITIONS

000037
000040
000000
000001
000002
000003
000004
CO0005
000006
000007
000010
0C0011
000012
000013
000037
000400

010000
020000
030000
C40000
050000
060000

LSBTTL

ST MSK = 37
ST.5U8B = 40
ST.SUC =0
ST.CMD = 1
ST.ABO = 2
ST.OFL = 3
ST.,AVL = 4
ST.MFE = 5
ST.WPR = 6
ST.CMP =« 7
ST.DAT = 10

ST HST = 11
ST.CNT = 12
ST.DRV =« 13
ST.DIA = 37
ST.AOL =~ 400
;:DUP MESSAGE TYPES
DU.GUE = 10000
DU.DFL = 20000
DU.INF = 30000
DU.TER = 40000
DU.FTL = 50000
DU.SPC = 60000

N1O

STETUS AND EVENT CODE DEFINITIONS

STATUS / EVENT CGDE MASK
1 SUB-COLE MULTIPLIER

1 SUCCESS

1 INVALTID CCi'™MAND

; COMMAND ABORTED

tUNIT-OF FLINE
tUNIT-AVAILABLE

{MEDIA FORMAT ERRQOR
{WRITE PROTECTED

{ COMPARE ERROR

:DATA ERROR

;HOST BUFFER ACCESS FRROR
1CONTROLLER ERROR

+DRAIVE ERROR

{MESSAGE FROM AN INTERNAL DIAGNOSTIC
(ALREADY OMN-LINE

{QUESTICN
:DEFAULT QUESTION
i INFORMATION

: TERMINATOR
+FATAL ERROR
{SPECIAL

SEQ 0130
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CONTRULLFR TABLE DEFINITIONS

W e e
COBDAMNIF OO~ AD AN e

L33 )
r) -

bbnbauuuuuguuuummmwmm
BANNFOLBNIAIDBDUMNN~OOD-INDL

S>ab
-~

vO0077
000777
007000

100000
000020
000010

000020
000022
000024
000026
000030
000032

000036
000040
000042
000044

000046

.SBTTL CONTROLLER TABLE DEFINITIONS

1ONE TABLE WILL BE SET UP BY INITIALIZE SECTION FOR EACH UDA SELECTED
JFOR TESTING. TABLES ARE CONTIGUOUS, THE ENN OF THE TABLES IS
IMARKED BY A WORD OF ZEROS,

}
1 THE FIRST TABLE IS POINTED TO By THE CONTENTS OF CTABS,
1 THE NUMBER OF TABLES IS CONTAINED IN CTRLRS,

CT.UNT = 000077 JLOGICAL UNIT NUMBER MASK
CT.VEC = Q00777 1VECTOR ADDRESS MASK
CT.BRL « 007000 1BR LEVEL MASK
CT.AVL = BIT1S 1SET WHEN NOT AVAILABLE FOR TELTING
CT.U50 » BITS yCONTROLLER IS UDASO IF SET/UDAS2 If CLEARED
CT.REQ =~ 3IT4 yBUFFER HAS BEEN GIVEN TO UDA FOR REQUEST
;SET WHMENEVER READ STUD DATA COMMAND GIVEN TO uDA
Ci.MSC = BITS |MESSAGE RESPONSE RECEIVED
| WHENEVER THIS 8IT IS SET, CT.CMD IS CLEARED
CT.RN « BIT1 1OM PROGRAM RUNNING
Cr.CMD « BIT? 1COMMAND TSSUED, WAITING FOR RESPONSE
C.UADP = 0O yUNIBUS ADDRESS OF UDAIP REGISTER
C.UNIT = 2 yUNIT WUMBER TO TEST
C.vEC - 4 JVECTOR ADDRESS/BR LEVEL
€.8s71 LI . 1BURST LEVEL
C. JSR » 10 yINTEFRUPT SERVICE ROUTINE FOR CONTROLLER
C.JAD . 12 yTHESE TWO WORDS LOADFD WITH [JSR RO UDASRY])
C.FLG - 14 yFLAGS
C.HCOM « 16 yBEGINNING ADRS OF HOST COMM AREA IN MEMORY
C.DRO = 20 1POINTER TO ORIVE TABLES
C.DR) = 22 1 IF 2ERO, NQ DRIVE TABLE EXISTS
C.DR2 = 24 }
{..DR3 = 26 1
C.DR4 = 30 H
C.OR5 - 32 i
C.DRé6 = %4 }
C.ORY - 36 )
C.10 « 40 ) TIMEDUT COUNTER
C.TOH = 47 1 (TWO WORDS)
C.REF » 44 1COMMAND REFERENCE NUMBER
C.SIZE = 46 195126 OF CONTROLLER YABLE IN BYTES
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00Co77

100000
040000
20000
010000
004000
002000
001000
000400
000100
000040
000020
000010
000004
000002
000001
011012
140200

000000
000002
000004
000006
COC010
0C0012
000016
000022
000026
000052
000036
000042
000046
00052
000056
000062
Q00066
000072
000076
000102
000106

CZUDCFO UDAR & DIsk DRV DIAG MACRO V05,00 Wednemday 04-Jan-84 16112 Paéﬁ 98
CONTROULLER TABLE ODEFINITIONS

1ORIVE TABLE DEFINITIONS
'
1ONE DRIVE TABLE WILL BE SET UP BY THE INITIALIZE SECTION FOR EACH

JORIVE SELECTED FOR TESTING.

EACH TABLE IS POINTED TO BY A

1WORD 1IN THE CONTROLLER TABLE ON WHICH THE DRIVE EXISTS,
i
y THE FIRST TABLE IS POINTED YO BY THE CONTENTS OF DTABS,

DT .UNT

DY .AVL
D.Iu
D.OCy
D.ECC
D.RO

* 000077

BIT1S

BIT14

BIT1S

BIT12

BIT11

BXT10

BIT9

81718

BITé

BITS

BIT4

BITY

Blte

BIT1

8IT)
D.ECC+D.WC+D.DC+D,RET
BIT15+8177.D.,1IW

o]
e
r
6
10
12
16
22
26
32
36
42
46
52
56
62
66
12
76
102
106

= ¥ ¥§ » ¥§ 5 § ¥ & 8 F E E ¥ ¥ N B

& § # = 5 ¥ ®B § F " ¥ § F C g ¥ F 8 BN

3 LOGICAL UNIT NUMBER OF DRIVE

3} SET WHEN NOT AVAILAHLE FOR TESTING
P INITIAL WRITE

1DIAGNOSTIC CYLINDERS

1SCC CORRECTION ENABLED

(READ ONL Y

1WRITE ONLY

1RETRIES ENABLED

1 START/END CYLINDFRS SPECIFTED

1 SEQUENTIAL ACCESS

tBEGIN/END BLOCKS USED

JWHEN D.BE=0: 1 - TRACKS, 0 - GROUOS
IWRITE CHECKS ENABLED

s ALWAYS WRITE CHECK

1DATA COMPARES ENABLFD

}LWAYS DATA COMPARE

tOEFAULT D.PRM

1BITS TO BE CLEARED

10RIVE NUMBER

}

1 HARDWARE QUESTION FLAGS
tDATA PATTERN NUMBER
1BAD BLOCK COUNT

1BAD BLOCK 1

> W B e W S S W WS B O & OF o
P 1t et it Pt ft et
TN = OB~ AD WA

SFQ 0132
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CONTROLLER TABLE DEFINITIONS

OB -

000112
000114
000120
000124
000130
000134
000140
000144
000150
000154
C00160
000164
000166
000170
000172
000174
000176
000200

000206

000000
000004
000040
001000

8EC

BGN1
.END1
.BGN2
+ENC2
.BGN3
+END3
. BGN4
.END4
.BCYL
LECYL

wlelololviviolviciolelalw)

D.ECCC
D.SERN

D.SIZE

® ¥ & E § § ¢« 0B R BN S B XN B B . W

112
114
120
124
130
124
140
144
150
154
160
164
166
170
172
174
176
200

206

1DM PROGRAM HEADER DEFINITIONS

DMTRLN
DMOVRL
DMMAIN
DMFRST

0

a

40
1000

1BEGIN/ZEND SET COUNT
1BEGIN BLOCK 1
END

}

}BEGIN BLOCK 2
1 END
1BEGIN 8LOCK 3
END

)

1BF.GIN BLOCK 4

END

{BEGIN CYL INDER

{END CYLINDER
{MEGABITS WRITTEN COUNT
JMEGABITS READ COUNT
1HARD ERROR COUNTER
1SOFT ERROR COUNTER
iNUMBER OF SEEKS X1000
1ECC COUNTER

jDRIVE SERIAL NUMBER

1SIZE OF DRIVE TABLE IN BYTES

SEQ 0133

1OFFSEY TO SIZE OF PRCGRAM NEEDING DOWNLLINE LOAD
1OFFSET TO SIZE OF QVERLAY

1OFF3ET TO FYRST WORD OF MATN PROGRAM

1ADDRESS IN DM FILE CONTAINING FIRST BYTE OF HEADER

SrNLEmE e L Ll e R M i - - e = m
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GLOBAL OATA SECTION

T B N -

10
11
12
13
14
15
16
17
18
19
20
2l

23
24
25
26
27
8
29
30
31
32
33
34
35

064402
064402
064404
064406
064410

064412
064414
064416
06442C
064422
064424
064426
064430
064432

064434
064436

064440

064442
064444
064446
064450
064452
064454

000000
000010
000000
000000

000002

000010
000020

000000

Ell

.SBTTL GLOBAL DATA SECTION

1+

i ‘HE GLOBAL DATA SECTION CONTAINS DATA
1 IN MORE THAN ONE TEST,

‘-tll

L$ERARTBL : ;
ERRTYP::
ERRNBR: :
ERRMSG: :
ERRBLK: 3

FFREE:: .BLKW
FSIZE:: .BLKW
FMEM:; BLKW
FMEMS: .BLKW
DTABS:: .BLKW
CTABS:: .BLKW
CTRLRS: .BLKW
TSTTAB: .BLKW
DMPROG: .BLKW

KTBASA: .BLKW
KTBASO: .BLKW

IFLAGS: : .BLKW

Yt et et el et it ot b o et b

1

TCONT == BIIll
IREST «« BIT2
ISTRT == BIT3
ISTRTH «a= BITA

FNUM . WORD
TNUM: . WORD
URUN : BLKW

URNING: .BLKW
UCNT : .BLKW
INTRCV: .BLKW

0

Pt s ot (O3

. WORD
+WORD
.WORD
.WORD

[eJeoRoRe

SEQ 0134

THAT ARE USED

iFIRST FREE WORD IN MEMORY

1SIZE OF FREE MEMORY IN WORDS

1COPY OF FFREE AT ENO OF INIT SECTION

1COPY OF FCIZE AT END OF INIT SECTION
1START OF DRIVE TABLE STORAGE

1START OF CONTROLLER TABLE STORAGE

sCOUNT OF UDA CONTROLLERS IN PTABLES
;POINTER TO 1ST CONTROLLER TABLE UNDER TEST
$START ADDRESS OF UDAS2 DM PROGRAM

tHIGH TWO BYTES OF BASE ADDRESS FOR KT ACCESS
tLOW BYTE OF ADDRESS FOR KT ACCESS

+FLAGS FROM INIT CODE FOR TEST 4

i CONTINUE EVENT FLAG

i RESTART FLAG

3 START FLAG

3 START FLAG MOLD FOR T4UPRM ROUTINE

iFILE @ IN PAK FILE THAT [S CURRENTLY LOADED
sNUMBER OF TEST EXECUTING

INUMBER OF UNITS TO RUN AT OMNE TIME

sNUMBER OF UNITS STILL RUNMNING

tCOUNTER OF UNTTS UNDER TEST

$ INTERRUFT RECEIVED FLAG FCR INT TESTING
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064456

064472
064474
064476

064526

064532

064534
064536
064540
064542
064544
064546
064550
064552

064554
064556
064560
064562
064564
064566
064570
064572
064574
064576
064600
064602
064604
064606
064610
064612
v64614

132

000000
000000

125

000000

000002
000001

000000
00000

000000
000000

125

104

ne62

FNAME :
.EVEN

FDATA: ,WORD
FTLUPN: ,WCRD

0
¢

+ASCIZ NZUDDEOQ.PAIKKN

TEMP: JBLKW 12,

US2EXT: .ASCII

.EVEN
TYPCNT: ,WORD

TY . Us0 = BIT1
TY.USe = BITO

IPADRS: ,WORD
.WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD

PAT16C: .WORD
PATL6MW: .WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WwORD
. WORD
. WORD
L] Hmo
. WCRD
.WORD
. WORD
. WORD
. WORD
+WORD

COO0OCOODOOOLCOO0O0COr

“Usa i

0

OODO000C0O00

e ety —ras

1NAME OF DATA FILE

tFILE UPEN WHEN NON-ZERO

; TEMPORY STORAGE FOR GMANI RESPONSES

i TYPE OF CONTROLLER WORD

i EIGHT ENTRIES

:COUNT OF WORDS TN DATA PATTERN 16
1WORD SEQUENCE FOR DATA PATTERN 16

N R Nk e —— e+ % e et ce s s L oa uas -

SFQ 0135
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oo ENTe WV, PR R ST 0

064616 000000

064620
064622
064024
064626
064632

064636
064640

064642
064643
064646

064650
064652
064654

064656

064660
064662
064664
064666
064672
064674
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177777

tkWll CLOCK CONTROL

KW,CSR:
KW,RBRL ;
KW, VEC:
KW.HZ:
KW, EL:
STIME:

NXMAD:
KTMEM:

T2WRR ;
T2WR0
TeDR:

(ERROR LOG CONTROL WORDS

:DISK DIAGNOSTIC DLL CONTROL WORDS

. WORD
.BLKW
.BLKW
BLKW
.BLKW
.BLKW

JBLKY
. WORD

.BLKW
JBLKW
BLKW

L e O
[

s ps

LBUFS: .BLKW 1
LBUFN: .BLKW 1
I.BUFE: ,BLKW 1
DLL: BLKW 1
DLLOR: ,BLKW 1
DLLV: +BLKW
DLLR: .BLKK 1
DLLADR: ,BLKW ¢
DLLSIZ: .BLKW 1
DLLNAM: ,BLXuW 2

GL11

1yCS] GF CLOCK

1BR LEVEL

t+VECTOR

{HERTZ (50, OR 60.)
;ELAPSED TIME
1STATISTICAL REPORT TIMER

1SET TO ALL ONES BY NON-EXISTANT ADDRESS
1SET TO ALL ONES IF [0 KT EXISTS

IWRITE/READ REGION
(WRITE/READ OFFSET
1CIAGNOSE REGION

:START ADDRESS OF LOG/ZERQO IF NONE
1ADDRESS FOR MORE DATA FOR LOG
1!.AST ADDRESS AVAILABLE FOR LOG DATA

sDOWNLLINE LOAD RESPONSE CODE = O - NO DATA,
i1l - PROGRAM PROVIDED, 2- PROGRAM NOY FOUND
sORIVE NUMBER REGQUESTING PROGRAM

A VALUE FROM DM PROGRAM TO BE RETURNED
sREGION

;s ADDRESS WHERE PROGRAM STORED

;SIZE OF PROGRAM IN BYTES

;NAME OF PROGRAM IN RADSO

SFQ 0136
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GLOBAL TEXT SECTION

-
HNWUVE UL (NN -

15
2l
22
23
25

34
a1
a3
44
45
46
47
48
50
51
52
53

55

57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

064700
064700

064724
064724

064760
064763

065037
065042
06504",
065070
065076
065101
065170
065245
065342
065437
065454
065560
065605
065713
065757
066056
066160
066214
066245
066271
056320
066335
C66364
066372
066445

114

103

040
101

045
045
042
104
104
042
116
116
116
042
116
045
116
116
116
116
042
042
042
042
042
042
04z
0acz
042

117

132

040
122

124
116
040
071
071
040
042
042
042
103
042
123
042
042
042
042
124
040
040
124
040
124
040
104
Q77

107

125

105

000
000
040
042
000
040
122
125
124
117
103
066
115
125
115
124
117
040
040
117
040
117
040
101
040

HT1

.SBTTL GLOBAL TEXT SECTION

jr

i THE GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS,
i MESSAGES, AND ASCII INFORMATION THAT ARE USED 1IN
; MORE THAN ONE TEST,

iNAMES OF DEVICES SUPPORTED B8Y PROGRAM
i
LIDVTYP: :

.ASCIZ
.EVEN

/LOGICAL DISK DRIVE/

i TEST DESCRIPTION

L SDESC: :

LASCIZ
.EVEN

/CZUDCED UDA & DISK DRV DIAG/

i UNFORMATTED MESSAGES

T40PT7:
INITMC:

LASCIZ
JASCIZ

NN
“ARE YOU SURE CUSTOMER DATA CAN BE DESTROYEDM

; FORMAT STATEMENTS USED IN PRINT CALLS

FRMTT:
CRLF :

RNTIM:
RNTIML:
RNTIM2:
ERRMEL :
MXFERP
ERRL IM:
INTSTO:
INTST1:
INITWA:
INITWB:
TAWARN:
MESSG:

T2WARN;
T2CMS1

T2CHMS5:

JASCIZ
LASCIZ
LASCIZ
.ASCIZ
LASCIZ
.ASCIZ
.ASCIZ
LASCIZ
LASCIZ
LASCIZ
JASCIZ
.ASCIZ
.ASCIZ
+ASC1Z
+ASCIZ
LASCII
.ASCII
.ASCII
LASCII
JASCII
.ASCII
LASCLI
+ASCIT
.ASCIZ
+ASCILZ

\STN

SN\

N RUNTIME "D16":"\

\ND9" s N

\D9N

A 4 e & ERROR PROCESSING MESSAGE STRING &
\N"REACHED TRANSFER LIMIT - TESTING STOPPED"N\
AN"UNIT "D6" REACHED ERROR LIMIT - WILL NO LONGER BE TESTED"N\
AN"TESTING INTERRUPT ABILITY OF UDA AY ADR "016" VEC "09"..."\
\"COMPLE TED "N\

AN"CUSTOMER DATA WILL BE DESTROYED OM:"NSS“UNIT*SS"UDA AT“S3DRIVE “N\
\ESESD2uSE406%S4uD SEN

A\N“MANUAL INTERVENTION NOT ALLOWED. TEST 4 USING DEFAULT PARAME TERS "N\
ANTUNTT "D6" UDA AT 016" DRIVE “D9S\

ANMANUAL INTERVENVION NOT ALLOWED, TEST 2 RUNNING UNATTENDED "N\
A\N"TEST #2 MANUAL INTERVENTION ON UNIT "D8" UDA AT "016" DRIVE “DYN\
AN'TO WRITE AND READ MEMORY : "N\

N W DATA REGION OFFSET"N\

N R REGION OFFSET "N\

N'TO RUN A DIAGNOSTIC: "N\

N D REGION"N\

NTO EXIT QUESTIONING: “NA

N EUNN

\"DATA, REGION AND QFFSET ARE HEX VALUES, "N\

\“? INPUT ERRCR”NA

'Y er\

SFQ 0137
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79
80
81
82
83
84
86
87
88
91
93
94
95
96
97
98

066466
066543
066575
066622

066651
066670
066714
066734
066754
066775
067013
067032
067047

067050

042
116
116
116

D42
042
042
042
042
042
042
042
000

122

116
042
042
042

110
125
1G4
104
104
040
040
040

066

117
103
105
105

117
116
111
111
111
040
040
040

122

NOCLOCK: ,ASCIZ
LOGML: LASCIZ
LOGM2: ,ASCIZ
LOGM3: ,ASCIZ

BASNO: LASCIZ
BASN1: .ASCIZ
BASN2: ,ASCIZ
BASN3: (ASCIZ
BASN4: [ASCIZ
BASL1+ ,ASCIZ
BASL2: (ASCIZ
BASL3: .ASCIZ
BAS: .BYYE O

BASLN: .ASCIZ

\“NO LINE CLOCK AVAIILLABLE FOR TIMING EVENTZL NN

NH“CONTENTS OF ERROR LOG
A\N"END OF ERROR LOG”N\
SNYERROR LCG IS EMPTY NN

\"HOST PROGRAM "\
N""UNIBUS ADDRES S3TNG"\
MUOISK RESIDENT "\
N'DISK FUNCTION"N
NDISK EXERCISER“N

N DM PC:v012N

N UDA AT 016N

N DRIVE "DO9A\

\R6R6R6R6\

HELAN

tNULL TO PRINT NOTHING
tUSED TO PRINT BASIC LINE OF ERROR MESSAGE

SFQ 0138
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GLOBAL

O JOUTE W) -

NN

A

TEXT SECTION

067061
067061
067061
057061
067160
067254
C67323
067406
067477
067573
067660
067725
0€7775
070061
070161
070260
070360
070460
07053..
070624
070640
070650
Q70730
070765
071066
071123
071235
071323
071400
071431
071445

07156G
071635

071751
072006
072101
072135
072174
072262
072321
072371
072476
072550
072622
072662
072775
073065
073117
073230
073310
073372
073426

123
123
122

o4z
ie2

042
122
N4

-
[

122
042
122
22
042
042
042
122
122
042
122
122
122
042
122

111
065
065
065
064
120
064
065
064
064

102
103
042
065
103
117
117
065
122
065
123
065
071
106
066
067
065

120
065

040
065
040
040
065
111

065
121
103
llz

065
101
065
065
065
127
065

040
122
122
122
042
114
042
122
042
042
042
131
117
103
042
110
122
122
042
105
042
124
042
242
111
042
117
c42

125
042

040
042
040
040
042
116
042
04

125
110
122
042
042
123
042
042
042
110
042

X1A:
X2A;
X3A:
X8A: .ASCIZ
X1: .ASCIZ
X2 LASCIZ
XX: JASCIZ
Xa: LASCII
.ASCIZ
X6 LASCIZ
x8: .ASCIZ
x5 .ASCIZ
X7: .ASCIZ
X14: LASCII
.ASCII
JASCII
.ASCIZ
X38: LASCTIT
JASCI1
LASCII
LASCIZ
Xal: LASCII
LASCIZ
xX22: LASCII
.ASC1Z
X23A: LASCII
.ASCII
.ASCII
LASCIZ
x238: .ASCIZ
X24: LASCII
ASCIZ
Xe5; ,ASCII
JASCIZ
X26: JASCII
LASCII
ASCIZ
X27: JASCII
.ASCILZ
x28: JASCIZ
Xa29: LASCII
JASCII
VASCII
.ASCI1Z
X30: JASCIZ
X31: LASCII
.ASCI1Z
X32: .ASCIZ
X35, LASCIZ
X336 LASCII
LJASCI2
X37: JASCIZ

\"T DON'T LIKE THE ANSWERS YOU GAVE TO THE MARDWARE QUESTIONS“N\
\R5N6"UDA HAS MORE THAN ONE VECTOR, BR LEVEL OR BUPST RATE"N\
NRSR6"TWO UNITS SELECT THE SAME DRIVE "N\

\RS5R6"MORE THAN FIGHT DRIVES SELECTED ON THIS UDA“N\

\R4 "NOT ENOUGH ROOM IN MEMORY TO TEST THE UNITS SELECTED "N\
N"PLEASE START PROGRAM OVER AND TEST FEWER UNITS AT A TIME"N\
\R4"TABLE CONSISTANCY ERROR, PLEASE RE-LOAD PROGRAM”NA
\RSR6"TWO UDA'S USE THE SAME VECTOR"N\

\R4"CHECKSUM ERROR IN DM PROGRAM FILE "N\

\R4“ERROR IN DM PROGRAM FILE, DM PROGRAM NOT FOUND"N\

\R4 "UDASO CONTROLLER IS AT A REVISION LEVEL NC LONGER SUPPORTED"NA
\"BY THIS DIAGNOSTIC PROGRAM., THIS PROGRAM REQUIRES A UDASO-A“N\
\N"CONTROLLER (MODEL 6) WITH MICROCODE REVISION AT 3 OR GREATER. "N\
\N”CONTROLLER REPORTED MODE CODE "D4" AND MICROCODE VERSION “D4NN
\R5"MEMORY ERROR TRYING TO READ UDA REGISTERS"N\

N“CHECK UNIBUS SELECTION SWITCHES ON UODA MODULE M7485"N\

NYOR UNIBUS "N\

\N"OR RN

\R5“UDA RESIDENT DIAGNOSTICS DETECTED FAILURE "NR8\

\"REPLACE UDA MOUULE M748"03N\

NR5"STEP BIT OID NOT SET IN UDASA REGISTER DURING INITIALIZATIOH"NA
\"STEP BIT EXPECTED "Ol6NRBR7\

NRS"UDA DID NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING INTITIALIZATION'NA

\09" WORDS WERE TO BE CLEARED STARTING AT ADDRESS "016N\
\N"FIRST SEVERAL WORDS NOT CLEARED (UP TO 6):“N\
\S6"ADDRESS "S4 "CONTENTS "N\

NS701655016N\

\R5"UDASA REGISTER DID NOT GO TO ZERO AFTER STEP ¥ WRITE OF INITIALIZATION"N

\"PURGE /POLE DIAGNOSTICS WERE REQUESTED"NRBR7\

MR57UDA DID NOT RETURN CORRECT DATA IN UDASA REGISTER DURING INITIALIZATION®

N\ UDASA EXPECTED "D16NRBR7\

\R5"DATA COMPARISON ERROR DURING DIAGNOSTIC PORT LOJP TEST"N\
\" DATA SENT YO UDASA “O16N\

N\ RECEIVED FROM UDASA "O16NR7\

\RS"UDASA REGISTER DID NOT CHANGE AFTER WRITING TO IT*N\

\“IN PORT LOOP DIAGNOSTIC“NR8BR7\

\R5"UDA DID NOT INTERRUPT THE PDP-11"NR7\

SFQ 0139

\R5"UDA INTERRUPTED AT DIFFERENT BR LEVEL THAN SPECIFIED IN HARDWARE "N\

NTQUESTIONS, INTERRUPT WAS AT BR LEVEL "O3NA
N'CHECK PRIORITY PLUG ON UDA MODULE M7485'"N\
\"0OR CHANGE HARDWARE QUESTIONS "N\

\RS"UDA REPORTED FATAL ERROR IN UOASA REGISTER WHILE RUNNING DM PROGRAM”NRS8\

NRSNQ INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES"N\
\N"ARSUME PROGRAM IS HUNG N\

\RS"MESSAGE BUFFER RECEIVED FROM DM PROGRAM WITH UNKNOWN REQUEST NUMBER"N\

\R5"OM PROGRAM ASKED FOR DATA ON UNKNOWN DRIVE "N\
\R5"NO INTERRUPT RECEIVED FROM UDA FOR 30 SFCONDS'"N\
N"WHILE LOADING DM PROGRAM"NN

\R5"UDA REPORTED FATAL ERROR IN UDASA REGISTER WHILE LOADING DM PROGRAM“NRSR
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SECTION
073543 o042 115 105 XMSGl: LASCIZ \"MESSAGE BUFFER CONTAINS: "N\
073577 123 063 117 XMGG2: (ASCIZ 1\S3016S1016510165101651016S101651016N\
073644 122 065 042 XPKT1: LASCII \RS"RESPONSE PACKET FROM UDA DOES NOT CONTAIN EXPECTED OATA“NA
073740 042 105 111 JASCII N\"EITHER UDA RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED CORRECTLY “N\
074050 123 063 042 +ASCIZ N\S3"COMMAND PACKET SENT"S6"RESPONSE PACKET RECEIVED"N\
074135 123 066 117 XPKT2: LASCIZ \S5601651016S14016S51016N\
074164 042 040 040 X3A: LASCIZ \" UDASA CONTAINS 016N\
074215 c42 122 105 XFRU: .ASCIZ N\"REPLACE UDA MODULE M7485"N\

.EVEN




oS
)

0

inlg)
N
m

0

~E AN D Wl

orcn)

29
30
31

32
33

34
35

36
37
38
X9
40
41

a4

45

a6
a7
a8

49
50

52
53

L1l
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074252
074252
074256
074262
074264
074266
074266

074270
074270
074274
074300
074302
074%04
074304

074306
074306
0743212
074316
074320
074322
074322

074324
074324
074330
074332
074134
074334

07433
074336
074342
074344
074346
074246

074350
074350
074354
074356
074360
074360

074362
074362
074364
074366

012746
004137
067160
000002

104423

012746
004137
0617254
000002

104423

012746
004137
067323
000002

104423
004137
067406
000000
104423
V04137
Q671725
000000
104423
004137
067775
000000
104423
010146

010346
004137

067061
075674

067061
075674

067061
075674

075674

075674

075674

075874

.SBTTL GLOBAL ERROR REPORT SECTION

N
i THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTFING AREAS

i USED BY MORE THAN TESTY TO OQUTPUT ADDITIONAL ERROR INFORMATION. PRINTB
v (BASIC) AND PRINTX (EXTENCED) CALLS ARE USED TO CALL PRINT SZRVICES,

¥
]

ERROQL::
MOV 4X1A,-(SP) 1 PUSH #X1A ON STACK
JSR R1,LPNTB s CALL LPNTB PRINT ROUTINE
. WORD X1 i ADDRESS OF ASCIZ STRING
. WORD ARG.CT t ARGUMENT COUNT « 2

L10002;
TRAP C$MSG

ERROO2: :
MOV OX2A, -(SP) tPUSH &X2A ON STACK
JSR R1,.PNTB t CALL LPNTB PRINT ROUTINE
. WORD X2 s ADDRESS QF ASCIZ STRING
.WORD ARG .CT s ARGUMENT COUNT 4 2

L1003,
TRAP C$MSG

ERROO3: :
MOV aX3A, -(SP) t PUSH &X3A ON STACK
JSR R1.LPNTB s CALL LPNTB PRINT ROUTINE
.WORD X3 ;1 ADDRESS OF ASCIZ STRING
.WORD ARG.CT s ARGUMENT COUNT * 2

L.10004;
TRAP C$MSG

ERRQOQ4 : :
JSR R1,LPNTB s CALL LPNTB PRINT ROUTINE
. WORD X4  ADDRESS OF ASCIZ STRING
JWORD ARG.CT s ARGUMENT COUNT + 2

L1Q005:
TRAP CsMsG

ERROOS;
JSR R1.LPNTB ; CALL LFNTB PRINT ROUTINE
.WORD %5 ADDRESS QF ASCIZ STRING
.WORD ARG.CT : ARGUSMENT COUNT &+ 2

L10006;
TRAP C$MSG

ERROO7; :
JSR R1,LPNTB i CALL LPNTB PRINT ROUTINE
. WORD X7 1 ADDRESS OF ASCIZ STRING
.WORD ARG.CT s ARGUMENT COUNT & 2

L10007:
TRAP CSMSG

ERRO14::
MOV R1,-(%P) 1 PUSH R1 ON STACK
MOV R%, -(S5P) }PUSH R3 ON STACK
JSR R1,LPNTB {1 CALL LPNTB PRINT ROUTINE

SFQ 0141
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07437c
074374
54 07437¢
074376
55
56 074400
57 074400
Q74404
074406
58 074410
074410

60 074412
61 074412
074416
074422
074424
62 074426
074426
63
74
75 074430
76 074430
77 074432
78 074434
79 074440
80 074442
81 074444
82 074444
83 074452
074454
074456
074462
073464
84 074466
074466
8%
86 074470
87 074470
88 074476
074500
074504
07451¢
074512
89 074514
074514
90
9. 074516
92 074516
074522
074524
074530
074532
93 074534
94 074536
95 074540
96 074542

070061
000004

104423
004137

067573
000000

075674

104423

012746
004137
067660
000002

104423

067061
075674

010201
000301
042701
C06201
005201
010103
062703
010346
010246
004137
070650
000004

104423

177775

000004

075674

042737
010246
013746
004137
070765
000004

100000

105546
N75674

104423

013746
010146
004137
071123
000004
005742
005712
001410
0llede

064412
075674

105546

L10010:

ERROO6:

L.10011:

ERROOQ8 :

L.10012:

ERRO21 :

L10013:

ERRO22:

L10014:

ERRO23:

ERR23A;

. WORD
.WORD

TRAP

" JSR
. WORD
"WORD

TRAP

MOV
JSOR
. WORD
.WORD

TRAP

MOV
SkWAB R1
BIC
ASR
INC
MOV
ADD
MOV
MOV
JSR

. HORD
. WORD

TRAP

B1C
MOV
MOV
JSR
.WORD
. WORD

TRAP

MOV
MOV
JSR
. WORD
.WORD
TST
151
BEQ
MOV

M11

xX14
ARG.CT

C$MSG

R1,.LPNTB
X6
ARG.CT

C$MSG

oX8A, -(SP)
R1,LPNTB
X8

ARG.CT

C3$MSG

R2,R1

#tC<2>,R1
R1

R1

R1,R3

94 ,R3

R3, -(5P)
R2| ‘(SP)
R1,LPNTB
X21
ARG.CT

C$MSG

#SA.ERR, UDARSD
Ra. '(Sp)
UOARSD, -(SP)
R1,LPNTB

xXee

ARG.CT

C$MSG

FFREE, -(SP)
Ri, -(SP)
RY1,LPNTB
X23A

ARG . CT
-(R2)

(K21

ERK 3B
(R2},-(SP)

P

SKFQ 0142

i ADDRESS OF ASCIZ STRING
i ARGUMENT COUNT #+ 2

1 CALL LPNTB PRINT ROUTINE
i ADDRESS QF ASCIZ STRING
t ARGUMENT COUNT * 2

:PUSH #X8A ON STACK

i CALL LPNTB PRINT ROUTINE
i ADDRESS QF ASCIZ STRING

s ARGUMENT COUNT & 2

1PUSH R3 ON STACK

iFUSH R2 ON STACK

s CALL LPNTB PRINT ROUTINE
: ADDRESS OF ASCIZ STRING

i ARGUMENT COUNT » 2

i PUSH R2 ON STACK

i PUSH LMARSD ON STACK

i CALL LPNTB PRINT ROUTINE
: ADDRESS OF ASCIZ STRING

r ARGLMENT COUNT » 2

1PUSH FFREE ON STACK

tPUSH R1 ON STACK

i CALL LPNTB PRINT ROUTINE
1 ADDRESS OF ASCIZ STRING

s ARGUMENT COUNT #+ 2

{PUSH (R2) ON STACK
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071544 010246
074546 Q04137
074552 071431
074554 000004
97 074556 005304
38 074560 001403
99 074562 005722
100 074564 005305
101 074566 001363
102 074570
074570 004137
074574 Q74215
074576 000000
103 074600
074600 104423
104
105 074602
106 074602 010246
074604 004137
074610 071445
074612 000002
107 ¢74614
074614 104423
108
109 074616
110 07461€ 010246
074620 010146
074622 004137
074626 071635
074630 000004
111 074632
074632 104423
112
114 074631
115 074634 016446
074640 010246
074542 004137
074646 072006
074650 000004
116 074652
074652 104423
117
118 074654
119 074654 016446
074660 004137
074664 (72174
074666 000002
120 074670
0734670 104423
121
122 074672
123 074572 004137
074576 072321
074700 000000
124 074702
074702 104423
125

TION

Q73674

075674

075674

075674

000002
075674

000002
075674

075674

MOV
JSR
.WORD
. WORD
DEC
BEQ
ERR23B: TST
DEC
BNE
ERR23C:
JSR
.WORD
.WORD

TRAP

L10015;

ERRQ24: ;

MOV
JSR

. WORD
.WCRD

TRAP

L10016:

ERRO25: :

HOV
MOV
JSR

. WORD
LHWORD

TRAP

L10OrL7:

ERROZ6: :

HO\.v
MOV
JSR

. WORD
LWIRD

TRAP

ERROR27::
MOV
JOR
. WORD
.WORD

TRAP
ERRO28; :

JSR

. WORD

.WORD

TRAP

1.10020;

L10021:

L10022:

NT1
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R2| '(Sp)
R1,LPNTB
X238
ARG.CT
R4
ERR23C
(R2)+

R3
ERR2ZA

R1,LPNTB
XFRU
ARG, CY

C$MSG

R2| -(SP)
R1,LPNTH
X224
ARG.CT

C$MSG

R2, -(SP)
R1,-(SP)
R1,LPNTB
X5
ARG.CT

C$MSG

2(R4), -(5P)
Re, -(SP)
R1,LPNTB
X26

ARG.CT

C3$MSG
2(R4), -(SP)
R1.,LPNTB
xXe7

ARG, CT
CH#MSG
R1,LPNTB
xX28

ARG.CT

CHMSG

iPUSH R2 ON STACK

1 CALL LPNTB PRINT ROUTINE
tADORESS 0F ASCIZ STRING

} ARGUMENT COUNT % 2

1 CALL LPNTB PRINT ROUTINE
1 ADDRESS QF ASCIZ STRING
s ARGUMENT COUNT & 2

iPUSH R2 ON STACK

i CALL LPNTE PRI ROUTINE
i ADDRESS QF ASCIZ STRING

i ARGUMENT COUNT * 2

:PUSH R2 ON STACK

iPUSH R1 ON STACK

s CALL LPNTB PRINT ROUTINE
tADDRESS OF ASCIZ STRING

i ARGUMENT COUNT & 2

iPUSH 2(R4) ON STACK

iPUSH R2 ON STACK

i CALL LPHTB PRINT ROUTINE
1 ADDRESS OF ASCLZ STRING
tARGUMENT COUNT a 2

1PUSH 2(R4) ON STACK

; CALL LPNTB PRINT ROUTINE
tADURESS OF ASC1Z STRING
tARGUMENT COUNT » 2

sCAaLL LPNTB PRINT ROUTINE
1 ADDRESS OF ASCIZ STRING
t ARGUMENT COUN,V » 2

SFQ@ 0143




126 074704
127 074704
074706
074712
074714
128 074716
074716
13¢
131 074720
132 074720
074722
074726
074730
133 074732
074732
134
135 074734
136 074734
074740
074742
137 074744
074744
138
139 074746
180 Q74746
074752
O74754
141 074756
142 074762
074762
1458
144 074764
145 074764
146 074770
074770
147
148 074772
149 074772
150 074776
074776
151
152 075000
153 075000
075004
075006
154 075010
155 075014
075014
156
157 075016
158 075016
075022
075024
159 075026
075026
140
161 Q75030

010146
004137
072371
000002
104423
010146
004137
072662
000002
104423
004137
072175
000000
104423
Q04137
073117
000200
004737
104423

004737
104423

004737
104423
004137
073230
000000
004737
104425
004137
073310
000000

104423

075674

075674

075674

075674

075150

075056

075056

075674

075150

075674

ERR029:
MOV
JSR
. WORD
 WORD

TRAP

ERRO30::
MOV
JSR
. WORD
. WORD

TRAP

L10023:

L10024:

ERRO31:

-

JER
. WORD
.WORD

TRAP

L1002%;

ERRO321:

JSR

. WORD
. WORD
CALL

TRAP
ERROXS; ;

CALL
L10027:
TRAP

ERRO3A . ;
CALL

TRAP

ERRO35::
JSR
. WORD
. wORD
CALL

TRAP
ERRO3b;

JSR

. WORD

.WORD

TRAP

ERRQY 7,

L10026:

L10CRO:

1_10031;

1.100%2;

R1,-(SP)
R1,LPNTB
Xe'9

ARG, CT

CIMSG
Rl.'(SP)
R1,LPNTB
x30

ARG, CT
CIMSG
R1,LPNTB
x31

ARG, CT
C#MSG
R1,LPNTB
x32
ARG,.CT
MSGPKT

C#MSG

PNTPKT
CIMSG

PNTPH ¥
CsMSG
R1,L.LPNTH
X35
ARG . CT
MSGPKT

C M5S0
R1,LPNTHB
x 56

ARG ,CTY

CHM3G

B
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1PUSH R1 ON STACK

s CALL LPNTB PRINT ROUTINE
1 ADORESS OF ASCIZ STRING

s ARGUMENT COUNT » 2

tPUSH R1 ON STACK

pCALL LPNTB PRINT ROUTINE
1 ADORESS OF ASCIZ STRING
1ARGUMENT COUNT & 2

i CALL LPNTB PRINT ROUT INE
s ARDDRESS OF ASCIZ STRING
P ARGUMENT COUNT » 2

sCALL  LPNTB PRINT ROUTINE
s ADORESS OF ASCIZ STRING
) ARGUMENT COUNT & ¢

1 CALL LPNTB PRINT ROUTINE
yADORESS OF ASCIZ STRING
P ARGUMENT COUNT & 2

y CALL LPNTB PRIN! ROUTINE
VADDRE SS OF ASCIZ STRING
1ARGUMENY COUNT « 2

SFaG 0144



162

170

17¢e
173
174
175
176

177
178
179
180
181
182
183

184
185
186
187

188

075030
075032
075036
075040
075047
075042

075044
075044
075050
0?5052
075054
075054

Q75056
07vUS6
075062
075064
075066
075070
075074
075076
075102

075106
075106
075110
075114
075116
075122
07512¢
075130
075132
075136
075142
075144
075146

075150
075150
075154
075156
075160
075164
075170
075174
075174
N75200
075204
075210
075214
075220
075224
075226
075232
075234
075236

010146
004137
073426
000092

104423

004137
070460
000000

104423

004137
073644
000000
010401
062701
010402
062702
012703

011246
016246
011146
016146
004137
074135
Q0010
262701
062702
005303
001360
000207

004137
073543
000000
016504
062704
012703

016446
016446
0l6446
01644¢
016446
016446
0ll444
0CA137
073577
000016
062704

075674

075674

075674

000020

000020
000014

000002

000002
075674

000004
000004

075674

000016
000206
000005

000014
000012
Qo010
00 6
000004
000002

07564

000016

L10033:

ERRO38::

L10034,

PNTPKT

PNTPKL.:

MSGPKT ¢

MSGRKL ¢

MOV
JSR
. WORD
. WORD

TRAP

JSR
. WORD
 WORD

TRAP

JSR
. WORD
. WORD
MOV
ADD
MOV
ADD
MOV

MOV
MOV
MOV
MOV
JSR
. WORD
. WORD
ADD
ADD
DEC
BNE
RETURN

» - (5SP)
iLPNTB

ARG ,CT
CIMSG6

R1
R1
xX:

R1,LPNTB
x38
ARG .CT

CIMSG

R1,LPNTB
XPKT1
ARG.CT
na,r1
MC . CPK,R1
RA,R2
MHC . MPK R2
212, ,R3

R1,LPNTB
Y361

ARG .CT
C.HCOM(RS5),R4
MC . BF 2, R4
¢5,R3

AM5G2
ARG.CT
2414, ,R4

Cle
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(PUSH R1 ON STACK
1CALL  LPNT8 PRINT ROUTINE
1ADDRESS OF ASCIZ STRING

} ARGUMENT COUNT 4 2

1 CALL LPNTB PRINT ROUTINE
1 ADDRESS OF ASCIZ STRING
$ ARGUMENT COUNT + 2

i CALL LPNTB PRINT ROUTINE
1 ADDRESS OF ASCIZ STRING
1t ARGUMENT COUNT + 2

1PUSH {R2) ON STACK

1PUSH 2(R2) ON STACK

1PUSH (R1) ON STACK

1PUSH 2(R1) ON STACK

s CALL LPNTB PRINT ROUTINE
1 ADDRESS OF ASCIZ STRING

$ ARGUMENT COUNT « 2

1 CALL LPNTB PRINT ROUTINE
1 ADDRESS OF ASCIZ STRING
1 ARGUMENT COUNT & 2

1PUSH 12,(R4) ON STACK
1PUSH 10, (R4} ON STACK
1PUSH 8.{R4) ON STACK

1PUSH 6(R4) ON STACK

1PUSH 4(R4) ON STACK

1PUSH 2(R&) ON SIACK

1PUSH (R4) ON STACK

s CALL LPNTB PRINT ROUTINE
1 ADDRESS OF ASCIZ STRING
tARGUMENT COUNT & 2

SFQ 0145
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183

191
192
193
194
195
196
197
198
199
200

202
203

204
205
206
207
<08
209
210
211
212
213
214

215

378544

075c46

075250
075250
075254
075256
075262
075266
075270
075274
075274
075300
075302
075304
075310
0’5312
075316
Crs3ge
07538c0
075330
075332
075336
075342
075346
075352
075354
072356
075362
075366
075370
075372
075374
075402
075406
0754056

861183

000207

013702
006302
012703
005764
120002
012703

C16446
010346
011546
01274¢€
011445
012746
016246
004137
067050
1
004’37
11220
004717
062774
012402
006302
063702
067702
105712
001001
005202
012737
004737

104423

064444

067032
000004

v6 7047
000004

067013

066775
076272
075674

10&362
000015
075506
000006

064432
167044

075612
J757712

ERR, TN;:

1¢%:

075770 MCON:
L10035:

BNe
RETURN

MOV
ASL
MOV
15T
B8PL
MOV

MOV
MOV
MOV
MOV
MOV
MOV
MOV
JSR
. WORD
. WORD
CALL
MOVB
JSR
ADD
MOV
ASL
ADO
ADD
1578
BNE
INC
MOV
CALL

TRAP

D1le
R3
MSGPKL

TNUM, R2
Re

¢BASL3 ,R3
A(R4)

14

oBAS ,R3

4(R4), -(SP)
RS. '(Sp)
MASL2, -{SP)
(R4),-ISP)
#BAS5L1, -(SP)
TNAMES -2(R2), -(SP)
Ri,LPNTB
BASLN

ARG .CT

RNT I™ME

oCR, RO
PC,PRINTC
%.R‘

(R4)+ R2

R2

DMPROG , R2
SOMPROG , R2
(R2)

NCON

Re

X ,PTYPE
OSTRNG

C$MSG

3GET TEST NUMBER

1DOUBLE

)GET ADDRESS OF DRIVE PRINT LINE
tCHECK IF ORIVE NUMBER GIVEM

1BRANCH IF S0

tPUSH 4(R4) ON STACK

1PUSH R3 ON STACK

sPUSH (R5) ON STACK

tPUSH #BASL.2 ON STACK

tPUCH (RA) ON STACK

1PUSH #BASLYI ON STACK
{PUSH TNAMES -2(R2) ON STACK

1 CALL LPNTB PRINT ROUTINE

tADDRESS OF ASCIZ STRING

$ARGUMENT COUNT » 2

;GET RUNTIME PARAMETERS

1STORE OoCR IN RO AND

tPRINT THE CHARACTER.

1 INCREASE RA TO POINT TO MESSAGE PQINTER
1GET MESSAGE POINTER
ILOUBLE TO MAKE BYTFE OFFSET
1ADD TO START OF MESSAGE STRINGS
1ADD SIZE OF MAIN PROGRAM

1CHECK FIRST BYTE

yIF ZEROQ
i INCREMENT TO NEXT BYTE
tCHANGE T0O EXTENDED QUTPUY

tQUTPUT ACCORDING TO STRING

STQ 0146
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.SBTTL GLOBAL SUBROUTINES SECTION

1 MEMORY ALLOCATION ERROR

H

i THIS ROUTINE PRINTS A SYSTEM FATAL ERROR AND EXITS THE TEST
075410 FMERR:
075410 104454 TRAP CSERSF
075412 000004 .WORD 4
075414 000000 JHORD 0
075416 074324 .WORD ERROO4

100 CLEAN-UP TRAP

075420 104444 TRAP C4$DCLN



=0

CZuUD
GLO8

DR NPT L N -

Y]
L SLBRD T

075422
V75422
075426
075432
075434
075436
075442
075444

gy -

013746 064412
160137 064414
G02766
060101
050137 064412
012601
Nod207

Fle
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; ALOCM

:
1 ALLOCATE A BLOCK OF FREE MEMORY. REPORY EPROR IF MEMORY EXHAUSTED,

i
: INPUTS;
H Rl - NUMBER OF WORDS TO ALLQCATE
; FFREE - FIRST FREE WORD IN MEMORY

FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS
:OUTPUTS
; Rl - ADDRESS OF FIRST WORD OF ALLOCATED MEMORY
' FFREE - NEW FIRST FREE WORD IN MEMORY

FSIZE - SIZE OF FREE MEMORY LEFT AFTER ALLOCATION
xSYSTEH FATAL ERROR WILL BE REPORTED IF NOT ENOUGH MEMORY AVAILABLE
;AND ENTIRE PROGRAM WILL BE STOPPED.

ALGCM:
MOV FFREE, -(SP) 1 1PUSH FFREE ON STACK
SUB R1,FSIZE tREDUCE SIZE OF FREE MEMORY
BLT FMERR tREPORT ERROR IF NOT ENOUGH MEMORY
ADD R1.R1 1 CHANGE. WORDS TO BYTES
ADD R1,FFREE 1CALCULATE NEW START OF FREE MEMORY
;?v ggp)+.Rl 1¢POP STACK INTO R1
S

SFQ 0148
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DI Bl

075446
075452
075456
075460

075464
075470
075474
075500
075504

012701
004737
010104
C10465

062701
010164
062701
010164
000207

000146
015422

000016

000020
000004
00N000
000010

; HCOMM

Gle

SFQ 0149

!

1ALLOCAIES MEMORY FOR HOST COMMUNICATION AREA AND PACKET BUFFERS WITH ONE
;OESCRIPTGUR IN EACH RING. TO BE CALLED AFTER INITIALTZING

1A CONTROLLER WITH SA.MSG=0 AND SA.CMD=0,

1 INPUTS ;
H
L OUTPUTS :

RS - ADDRESS OF CONTROLLER TABLE

H CONTROLLER TABLE PQINTING TO HOS1 COMMUNICATION AREA,

- we

HCOoMM: MOV
JSR
MOV
MOV

ADD
MOV
ALD
MOV
RTS

RING POINTERS TO PACKETS,
R4 - ADDRESS OF HOST COMMUNICATION AREA

#4942, 512>/72,R1
Py ,ALOCM

R1,K4
R4,C.HCOM(RS)

oHC , MPK ,R1
R1,PC.MSG(R4)

&<HC .CPK-HC ,MPK> ,R1
gé.HC.CHD(R4)

1GET SIZE OF AREA TO ALLOCATE

1ALLOCATE THE MEMORY

1GET NDDRESS OF HOST COMM AREA

;PLAU BEGINNING ADRS OF HOST COMM AREA IN THE
;CONTRO._LER TABLE

; COMPUTE START OF MESSAGE PACKET

;PLACE IN RING

;COMPUTE START OF COMMAND PACKETY

:PLACE IN RING
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-
PO ORI B AN -

el rd sl el e
e~ bW

19
20

21
2l

23
24

25
26
27
28
29

075506
075512
075514
075520
075524
075526

075532
075536
075540
075542
075%42
075546
07555¢C
075554
075556
075560
075564
¢75566
075566
075572
07,574
075600
075602
075604
075610
075612
075612
075616
075620
075624
075626
075630
075634
075636
075636
075642
07964
075650
075652
075654
075660

075660
075663

110027
010146
012701
120027
001002
012701

004777
012601
000207

012746
010146
012746
010600
104417
062706
000207

012746
010146
012746
010600
104414
062706
000207

012746
010146
012746
010600
104415
062706
000207

012746
010146
012746
010600
104416
062706
000207

000
000

075662

065037
000015

065042
000232

075662

000002

000006

075662
000002

000006

075662
000002

000006

075662
Q00002

¢00006

{tPRINTC

H
'PRINT A CHARACTER
:CALL WITH MACRO PRINT

PRINTC: MOvB
MOV
MOV
cmeg
BNE
MOV

14: JSR
MOV
RTS

MOV
MOV
MOV
MOV
TRAP
ADD
RTS

MOV
MOV
MOV
MOV
TRAP
ADD
RTS

MOV
MOV
MOV
MOV
TRAP
ADD
RTS

MOV
MOV
MOV
MOV
TRAP
ADD
RTS

BYTE
BYTE
EVEN

PF:

Pa:

PX:

PS:

TTYOUT s

RO, TTYOUT
R1| -(SP)
SFRMTT ,R1
RO, #CR

i

#CRLF ,R1

PC.IPTYPE
(SP)+,R1
PC

OTTYOQUT, -(SP)
Rll-(sp)

22, -(SP)
SP,RO

CIPNTF

26, 5P

PC

R1,-{SP)
92, -(SP)
SP,RO
C$PNTB
#6,SP
PC

Q@TTYOUT, -(SP)
R1,-(SP)

02. —(Sp)
SP.,RO

CIPNTX

&6,5P

PC

eTTYOUT, -(SP)
Rln'(sp)

02. '(Sp)
SP,RO

C3$PNTS

26, 5P

PC

0
Q

—- L e T L T N

1SAVE CHARACTER FOR TTY OQUTPUT

1 1PUSH R1 ON STACK

tPICKUP FORMATTED ASCIZ STRING STATEMENT
i IF NOT A CARRIAGE RETURN, THEN

tPRINT SOME QOTHER CHARACTER, ELSE
tPICKUP FORMATTED ASCIZ STRING STATEMENT
1GO PRINT CR-LF,

tPRINT THE ASCIZ STRING,

{ ;POP STACK INTO R1

1 TTY OUTPUT BIFFER
} TERMINATOR FOR ASCIZ STRING

SFQ 0150
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GLOBAL S

O N B NN

18
19
20
21
22
23

24
25
26
a7

UDA &
UBROUT

075664
075672

075672
075702

075704
075712

075714

075722
075722
075724
075726
075730
075732
075734
075736
075742
075744
075750
075752
075754
075756
075760
075762
075764
075766

07577¢Q

DIS
INES

012737
000413

012737
000407

012737
000403

012737

010246
010346
010446
010546
012102
010604
062704
010146
004737
012600
012605
012604
012603
012602
012601
062006
000110

Q75542

075542

075566

075612

075636

000012
Q75772

075770

075770

075770

075770

iPRINT FORMATTED MESSALC
i
1CALL WITH MACRO PNT, PNTF, PNTB, PNTX, OR PNTS

LPNTF: MCV

BR

MOV
BR

MOV
BR

MOV

LPNTB:

LPNTX:

ILPNTS:

LPNT:
MOV
MOV
MOV
MOV
MOV
MOV
ADD
MOV
JSR
MOV
MOV
MOV
MOV
MOV
MOV
ADD
JMP

PTYPE: .WORD

9PF ,PTYPE
LPNT

P8 ,PTYPE

LPNT

*PX,PTYPE
LPNT

aPS ., PTret

R2,-(SP)
RB. '(Sp)
R4| '(SP)
RS. '(Sp)
(R1)+,R2
SP,R4
+12,Ra
Rln "(Sp)

I12
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SECTION

t1tPUSH R2 ON STACK

t1PUSH R3 ON STACK

11PUSH R4 ON STACK

t1PUSH RS ON STACK

+GET ADDRESS OF ASCIZ STRING
{COMPUTE ADDRESS OF 18T ARGUMENT AND
t1SAVE IT IN R4.

11PUSH R1 ON STACK

1PRINT THE FORMATTED MESSAGE

11POP STACK INTO RO

1 tPOP STACK INTO RS

1 :POP STACK INTO R4

1 1POP STACK INTO R3Z

;1 POP STACK INTO R2

1:POP STACK INTO R1

tADJUT " STACK POINTER OVER ARGUMENTS
tRE TURN

{PRINT TYPE

SFQ 0151
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GLOBAL SUBROUTTNES SECTION

075772
0757714
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

s OSTRNG

i
tOUTPUT A MESSAGE ACCORDING TO A FORMAY STRING
iFORMAT OF THE ASCIZ STRING IS AS FOLLOWS:

:

:CHARACTERS SNCLOSED IN QUOTES ARE TQ BE FRINTED AS THEY ARE.

i

iOTHERWISE CODE IS A SINGLE LETTER FOLLOWED BY AN OPTIONAL DECTMAL

.
-

On - PRINT OCTAL MUMMBER. n REPRESENTS SIZE OF BINARY NUMBER PASSED
IN PARAMETER IN BITS. MAY BFE IN RANGE 1 TO 32. IF n>16, TWO PARAMETER
WORDS ARE USED, OTHERWISE ONLY ONE WORD. LEADING ZEROS ARE PRINTED.,
n 1S ALMWAYS SPECIFICD,

Dn - PRINT UNSIGNED DECIMAL NUMBER FROM n BIT PARAMET.R. LEADING ZERDS
ARE NOT PRINTED, A 16 BiT NUMBER EQUARL TO ZERO WILL PRINT "0,

Hn - PRINT HEX NUMBER FROM PARAMETER OF n BITS., IF n>16 TWO PARAMETERS
ARE USED, OTHERWISE ONLY ONE PARAMETER, LEADING TEROS ARE PRINTED.

Sn - PRINT n SPACES. n ASSUMED TO BE 1.

Nn - S/ART NEW LINE (CR-LF SEQUENCE). » ASSUMED TQ BE 1,

An - PRIMT N ASCII CHARACTERS FROM PARAMETERS, n ASSUMED TO BE 1.
n/2 PARAMETER WORDS USED.

Rn - EXECUTE ROUTINE #n, n MUST BE GIVEN AND DEFINED IN HOST PROGRAM.

tA NULL CHARACTER MEANS END OF MESSAGE, A NULL AS FIRST CHARACTER IN SYRING
iMUST BE IGNORED.

:

t INPUTS :

; Re - ADNRESS OF START OF FORMAT STRING
; P4 - ADURCESS OF PARAMETERS

;OUTPUTS::

: R2 AND R4 UPDATED TO END OF STRING AND PARAMETERS

OSTRNG: MOvB (R2)+,R1

W WE W WP W B WP Wr NS B2 BE W Wr B e

:SEE IF TERMINATOR IN ASCIZ STRING,

BEG OSTRE (EXIT

MOV OERRC,RO iGE1 POINTER TO CHARACTER TABLE
NCUNS: CMPB R’ ,(RO) ; COMPARE CHARACTER WITH TABLE ENTRY

BEQ NCONF 1BRANCH IF MATCH FOUND

7578 {RO)+ : INCREMENT POTINTER

BNE NCONS 1 CONTINUE SEARCH IF NOT END OF TABLE

JSR R1,LPNTF ; CALL LPNTF PRINT ROUYINE

.WORD ERRME1 s ADDRESS OF ASCIZ STRING

. WORD ARG,CT ; ARGUMENT COUNT » 2

BR OSTRE
NCONF: SUB QtRRC, RO :GET INCREMENT INTO TABLE

ASL RO ;DOUBLE TO WORD COUNT

JSR PC,atRRD(RRO) iDISPATCH TO PRINT ROUTINE

BR OSTRNG iGET NEXT
OSTRE: RTS PC

SFQ 01S2
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076042
076044
076050
076052
076056
076060

0760462
076066
076066
075070
o607
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

je] )
Zr

000042
075506

102364

075506

000001

000012
102442

000020
102442

CON.QU:

CON.QX:

CON,A:
CON,AL:

CON.A2:

CON.D:

CON,H:

IKle
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1 CONTROL CHARACTER WAS £ QUOTE, SO PRINT ALL CHARACTERS TO
i THE NEXT QUOTE,

MOvB (R2)+,R0O
cMPB RO, 4"

1GET CHARACTER
i CHECK IF ENDING QUOTE

BEQ CON. QX 1 IF SO, GO GET NEXT CONTROL CHARACTER
JSR PC,PRINTC ;PRINT THE CHARACTER,
g?S ggN.GU i CONTINUE PRINTING

1CONTROL CHARACTER WAS AN 'A', SO PRINT ASCII CHARACTERS FROUM
1 PARAMETERS.,

JSR PC,GETCNT 1GET COUNT OF CHARACTERS
MOvB (R4)+,RO tSTORE (R4)+ IN RO AND
J5R PC,PRINTC tPRINT THE CHARACTER,

DEC R1 ;COUNT THE CHARACTERS

BNE CON. Al iPRINT UNTIL COUNT REACHES ZERQO
8I7 #1,R4 1CHECK IF RA NOW 000

BEQ CON, A2

INC R4 s IF SO, INCREMENT TO NEX' EVEN ADDRESS
RTS PC iNOW GET NEXT CONTROL CHARACTER
; CONTROL CHARACTER WAS A 'D', SO PRINT A DECIMAL NUMBER.,

MOV ¢10. ,RL 1LOAD RADIX

JSR PC,PNTNUM i PRINT NUMBER

RTS PC iNOW GET NEXT CONTROL CHARACTER
; CONTROL CHARACTER WAS AN ‘H', SO PRINT A HEX NUMBER.

MOV 916, ,R1 iLOAD RADIX

JSR PC.PNTNUM iPRINT NUMBER

RTS PC iNOW GET NEXT CONTROL CHARACTER

SFQ 0153
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HOOZIOUTE WM

|l

12
13
14
15
16
17
18
19
20
2l
22
23
24
e5

26,

e
28
Q9
50
31
32
33

34
35
36

076136
076142
076146

076150
076154
076154
076160
076164
076166
076170

076l7¢
076176
076202
076204
076206
076212

76214
076214
076220
0/6222
076224
076226

076230
0/6234
076234
076240
076244
076246
076250

012701
004737
0V0207

0047357

112700
0047357
005301
001:7¢
000207

004737
0co127
101004
060101
0041771
000207

004137
065101
00000C
012601
000207

004737

112700
004737
005501
001372
000207

v
CT

JIA
I0ON

000010
102442

102364

000015
075506

102364
000011

076250

075664

102304

000040
073506

CON.O;

CON,N:
CON,N1:

CON.R:

CON,R1:

CON.S:
CON.b1:

L1e2
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1 CONTRUL CHARACTER WAS AN '0O', SO PRINT AN OCTAL NUMBER.,

1 LOAD RADIX
1 PRINT NUMBER
tNO¥ GET NEXT CONTROL CHARACTER

. S0 PRINT A CARRIAGE RETURN-LINE FEED,

;GET COUNT

i STORE 4CR IN RO AND
tPRINT THE CHARACTER,
tCOUNT THE SERUENCES

tNOW GET NEXT CONTROL CHARACTER

;CONTROL CHARACTER WAS AN ‘R', SO CALL ONE OF THE PRE-PROGRAMAED

MOV #8,,R1

JSR PC,PNTNUM

RTS PC

tCONTROL CHARACTER WAS AN 'N!
JSR PC,GETCNT

MOVB #CR,RO

JSR PC,PRINTC

DEC R1

BNE <ON,N1

RTS PC

1ROUTINE,

JSR PC,GETCNT

CHP R1,#ERR,SZ

BHI CON.R1

PDD P1.,k1

J5n PC,RERR.TB-2(R1)
RTS PC

JSR R1,LPNTF

.HORD ERRME1

. WORD ARG.CT
HOV (SP)+,R1
RTS PC

sGET ROUTINE NUMBER
tCHECK 1F DEFINED ROUTINE NUMBER

;DOUBLE COUNT TO GET WORD INDEX
s CALL ROUTINE
tNOW GET NEXT CONTROL CHARACTER

1 CALL LPNTF PRINT ROUTINE
; ADDRESS OF ASCIZ STRING

: ARGUMENT (COWIT » 2

::POP STACK INTO R1

tCONTROL CHARACTER WAS AN 'S', SO PRINT SOME NUMBER OF SPACES.

JSR PC.GETCNT
MOVB # RO
JSR PC,PRINTC
oeC R1

BNE CON, S}
RTS rC

oA N

$GET COUNT

;STORE &'  IN RO AND
tPHINT THE MHARACTER,
i COUNY THE SPACES

iNOW GET NEXT CONTROL CHARACTER

SEQ 0154
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LOBAL st ROUTIN::S SECTION

1

2 1 PRE -PROGRAMMED ERROR ROUTINE DISPATCH TASLE

3

4 076252 101726 ERR.TB: .WORD CALR1 1 CALL ALTERNATE PRIMT STRING 1IN DM MEMORY IMAGE
5 076254 101754 . WORD CALRZ tPRINT AN SD1 DIAGNOSE RESPONSE

6 076256 102052 .WORD CALR3 tDECIOE WHETHER TO PRINT RBN

7 076260 102066 .WORD CALR4 sPRINT BASIC LINE WITHOUT JUDA ADDRESS

8 076262 102142 .WORD CALRS s PRINT BASIC LINE WITH UDA ADDRESS

9 076264 102220 . WORD CALRS 1 CALL ALTERNATE PRINT STRING IN PDP-11 MEMORY
10 076266 102234 . WORD CALR7? tPRINT  “"REPLACE UDA MODULE M7161"

11 076270 102252 .WORD CALRS tPRINT » UDASA CONTAINS  XXXXXX*

12 076272 102270 .WORD CALRS tREPRINT LAST NUMBER

13

14 000011 ERR.SZ = <, -ERR.TB>/2

15

16 076274 TNAMES :

18 076274 066670 . WORD BASN1

19 076276 066714 .WORD BASN2
20 076300 066734 .WORD BASN3
<3 076302 066754 . HORD BASNA4
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LT H NI

—

1/
18
19

21
31

076304
076304
076305
076306
076307
076310
076311
076312
076313
076314

076316
076316
076320
076322
076324
076326
076330
076332
076334

042
101
104
110
117
116
122
123
oof.

076042
076062
076112
076124
076136
07615¢
076172
076230

N1
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SECTION

1BUILD TWO TABLES
] FIRST CONTAINING CONTROL CHARACTERS
H SECOND CONTAINING ROUTINE ADDRESSES

tHERE IS FIRST TABLE

ERRC:
.BYTE
.BYTE
BYTE
BYTE
.BVTE
.BYTE
.BYTE
.BYTE
.BYTE
.EVEN

tHERE IS SECOND TABLE
ERRD:

MDZOIOE =

o - m = . - - .

. WORD CON.QU
. WORD CON.A
. WORD CON.D
. WORD CON.H
. WORD CON.O
. WORD CON.N
. WORD CON.R
« WORD CON,S

{FOLLOW WITH A NULL BYTE

......

SFQ 0156
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PR R0 I B Lo WN

o

51
%
41

076336
076342
076346
076352
076360
076366
076372
076374
076400
076402
076406
076414
076420
076422

076424
076424
076426
076430
0764372

076434

010137
004737
005037
013737
0137%7
022701
001413
020137
001410
012705
012737
004737
103401
000207

104454
000007
00000
074350

104444

064444
106260
064650
064416
064420
000004

064442
001122

002122
105630

064412
064414

064432

s TINIT

i
1 INITIALIZE VARIABLES FOR TEST

}

1 INPUT S,
i

1 OUTPUTS,

R1 - TEST NUMBER

1 LBWUFS - CLEARED (DELETES ERROR L0OG)

TNUM -
FNUM .

-

TINIT: MOV
CALL
CLR
MOV
MOV
oy o
BEQ
cHP
REQ
MOV
MOV
CALL
BCS

TIEXIT: RETURN

YINITE:
TRAP
. WORD
. WORD
. WORD

TRAP

TEST NUMBER FROM R1
~AST LOADED TEST IN TNUM < 4
ALL REGISTERS CLOBERED

R1, TN

RESET

LBUFS

FMEM FFREE
FHENS FSIZE

4 ,R1

TIEXIT

R1,FNUM

TIEX]IT
@<«STORAG -OM RS Tx \RY
#STORAG , DMPROG
RODREC

TINITE

CHIERSF
7
0
ERROO/

CSDCLN

1SAVE TEST NUMBER

JRESET ALL VDA'S

1CLEAR ERROR L.OG BLFFER POINTER
yINIT FREE

yINIT FSIZE

JARE WE DOING TEST 4 ?

-— e e W dem e

IF SO, EXIY

iF FILE ALREADY IN MEMORY?

IF SO, EXIT

RS ->ADORESS 10 5STORE - DM FIRST ADDRESS
SAVE DMPROG ADORESY

READ IN RECORD

IF ERROR, REPORT

100 CLEAN-UP TRAP

SEQ 0157
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LB -iT S Ay

076436
076442
076446
076452
076460
0/6466
0l6a?2
076476

005037
005037
010137
0127137
013737
01370%
004737
000421

064450
064532
064446
002122
064446
0644 30
076500

064432
064452

1RNTADM

!
1ILOAD AND RUN A TEST 4 N THE CONTROLLERS,
|DH PROGRAMS HAVE TERMINATED,

JINPUTS:

RETURN WHEN ALL

| JSTTAB - POINTER TO FIRST CONTROLLER TABLE

R1 - NUMBER OF CONTROLLERS TO TEST
IOUTPUTSz

l DMPROG - POINTER TN START OF DM PROGRAM IN MEMORY
Z SET IF NO CONTROLLERS SUCCESSFULLY STARTED
IALL REGISTERS ARE USED AND PREVIOUS CONTENTS DESTROYED,

RNTADM: CLR URNING

CLR TYPCNY ]
MOV R1,URUN )
MOV #STORAG , DMPROG )
MOV URUN , UCNT

MOV TSTTAB,RD )
CALL GTT1452 )
BR STLDOM }

CLEAR FLAGS
URUN - & OF UNITS
DMPROG -> WHERE EITHER TEST 4 IS LOADED

RS -» CONTROLLER TABLE
GET TEST 4 FOR USS
GO START LOADING DM PROGRAMS

SFQ 0158
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SFQ 0159

GLOBAL. SUBROUTINES SECTION

1

% 1GTT4S2

b, }

4 1GET TEST 4 FOR UDASY

5 |

6 076500 0127 000005 GTT452: MOV 5. Rl } R1 = T4 FOR 52 FNUM

7 076504 OY'27¢ 001122 MOV 9<STORAG -DMFRST> RS

8 076510 02017 06444 (ol R1,FNUM i DMPROG ALREADY IN MEMURY?

9 076514 00140 8EQ 13 i IF SO, EXIT

10 076516 00473, 105630 CALL RDREC s EL.SE, READ RECORD,

11 076522 103002 B8CcC 13

12 076524 000137 076424 JMP TINLITE | BRANCH IF ERROR

13 076530 Q00207 14: RE TURN

e meraaw = C e aa g - mer - 4+ e wma vo- P - .
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-
OO BN

P s e s
X~dN DLW

[

h;bhbuuuuuguuummmmwm
BN OLENONBWFROONWORLO

H oD
~onn

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
004737
001402
005237
062705
005337
001356

005737

000207

064446
064450

064446
064430

000014
000002
000002
103410
064450

000046
064452

064450

064452

002074

{ RUNDM

H
iLOAD AND RUN A DM PROGRAM IN THE CONTRCLLERS., RETURN WHEN ALL
;OM PROGRAMS HAVE TERMINATED,

i
t INPUTS
x TSTTAB - POINTER TO FIRST CONTROLLER TABLE
R1 - NUMBER OF CONTROLLERS TO TEST
;IHPLICIT INPUTS:
OMPRCG - POINTER YO START OF DM PROGRAM TN MEMORY
|0UTPUTS
Z SET IF NO CONTROLLERS SUCCESSFULLY STARTED
iALL REGISTERS ARE USED AND PREVIOUS CONTENTS DESTROYED.

RUNDM: MOV R1, URLN SAVE NUMBER OF UNITS TO RUN
CLR DRNING CLEAR NUMBER OF UNITS RUNNING
;LOAD OM PROGRAM INYU EACH CONTROLLER
STLDDH: MOV URUN, UCNT ;SET COUNTER OF UNITS
o MOV TSTTAB,RS tGET FIRST CONTROLLER TABLE
" CLR € .FLG(RS) tCLEAR ALL FLAGS
MOVE  C.UNIT(RS),L$LUN iSEE IF UNIT TO BE TESTEU
TST C.UNIT(R5]
BMI LDNEXT 1IF NOT, DON'T LOAD THIS UNIT
CALL LOADDM 1LOAD THE DM PROGRAM
BEQ LONEXT ;IF ERROR, GO TO NEXT CONTROLLER
INC URNING 1IF NO ERROR, COUNT UNIT RUNNING
LDNEXT: ADD oC.SIZE,R5S {MOVE TO NEXT CONTROLLER TABLE
DEC UCNT ;CHECK IF MORE CONTRCLLERS
BNE L.ODM ;LOAD NEXT
;CHECK IF ANY CONTROLLERS LOADED
15T URNING VANY UNITS LOADED?

i THE DM PROGRAMS ARE NOW IN CONTROL
{RESPOM MUST BE CALLED TO RESPOND TO YHEIR REQUESTS

RETURN

SFQ 0160
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GLOBAL SUBROUTINES SECTICN

076626
076632
07664C
076644
076652
076654
076662
0766170
076672
16 076700

013705
013737
016504
032765
001446
116537
032765
001071
032765
001520

064430
064446
000016
000002

000002
000010

000004

el el
NBEWV~ OO ITUTE W -

ol o
£ D~

076702
076704
076710

076712
076714
76716
076720
25 076722
26
27
28
29 076724
39 076724
40 076730
41 076732
42 076740
43 076742
44 076744
25 076752
46 076754
076754
076756
076760
076762
47 076764
48 076766
49
50 076766

011503
016301
001405

104455
000036
000000
074720
000445

000002

RN
&N O

005737
001416
023765
10100%
C01011
023765
103405

104455
000037
000000
074734
000424

064616
064630

064626

104422

064452
000014

002074
000014

000014

000042

000040

F13

; RESPOM

i
tRESPOND TO OM REQUESTS. RETURN WHEN ALL DM PROGRAMS

1 HAVE TERMINATED,

RESPDM: MOV TSTTAB,RS
MOV URUN, UCNT
RESPCT: MOV C.HCOM(RS5),R4
BIT #CT .RN,C.FLG(RS)
BEQ RSPNXT
MOvVB C.UNIT(RS),L$LUN
BIT 4CT ,MSG,C,FLG(RS)
BNE RSPIN
BIT #CT,.CMD,C.FLG(RS)
BEG RSPOU
{CHECK IF UDA STILL RUNNING
MOV (R5),R3
MOV 2(R3),R1
BEQ RSPTM
TRAP CSERDF
. WORD 30
. WORD 0
.WORD  ERRO3C
BR REPDRP

;CHECK FOR TIMEQUT OF RESPONSE
RSPTM.

TS7T KW, LSRR
BEQ RSPNTO
e KW.EL-2,C, TOH(RS)
AHT RSPTMN
BNE RSPNTO
CcCMP KW.EL,C, TO(RS)
BLO RSPNTO
RSPTMO:
TRAP CIERDF
. WORD L3l
. WORD v
. WORD ERROZ1
8R RSPDRP
RSPNTO;

TRAP C$BRK

1GEY CONTROLLER TABLE ADDRESS
i SET COUNTER OF UNITS
$)GET HOST COMM AREA ADDRESS
s CHECK IF PROGRAM RUNNING
yIF NOT, LOOK AT NEXT
tSTORE UNIT NUMBER UNDER TEST
15EE IF INTERRUPT RECEIVED
yIF SO, LOOK AT PACKET
tSEE IF COMMAND HAS BEEN SENT
1 IF NOT, SEND ONE

1GET ADURESS OF UDAIP

tLOOK AT UDASA REGISTER
tIF ZERO, VDA STILL RUNNING
{REPORT UDA HAS FATAL ERROR

;DROP CONTRULLER FROM TESTING

tSEE IF A CLOCK ON SYSTEM
;OON'T TIME TF NO CLOCK
1COMPARE TO TIMEOUT COUNTER

SFQ 0161

tIF TOO MUCH TIME ELAPSED SINCE LASY INYERRUPT

{DROP CONTROLLER FROM TESTING

1335353333 >BREAK BACK TO MONITURe«<<<cc<ces




GL3

EHS%EOSHBSOSTgﬁgg gEngénG MACRO V05,00 Wednesday 04-Jan-84 16:12 Page 122

Nelo-IENTa RV RO Y Tl g

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
DO5337
001302
000674

042765
005337
001347
000207

064616
064630

064626

000046
064452

000012
064450

tCHECK FOR TIME TO PRINT STATISTICAL REFORT

RSPNXT :
064634

064632
RSPRPT :

i SWITCH
RSPNRP ;

: REMOVE
000014 RSPODRP:

TST KW.CSR

BEG RSPNRP

CMP KW.EL+2,5TIME+2
BMI RSPRF

BNE RSPNRP

CcHP KW,EL ,STIME

BLO RSPNRP

TRAP CSDRPT

TO NEXT CONTROLLER

HAOD #C.5IZE,RS

DEC UCNT

BNE RESPCT

BR RESPCM

A CGNTROLLER FROM TESTING
BIC 4CT ,PN+CT M5G,C.FLG(RS)
DEC URNING

BNE RSPNXT

RETURN

1 ANY CLOCK ON SYSTEM?
+BYPASS IF NOT
i A STATISTICAL REPORT

{PRINT A STATISTICAL REPORT

tMOVE TO NEXT TABLE
i CHECK IF MORE CONTROLLERS
;LOOK AT NEXT CONTROLLER
;LOOK AT FIRST CONTROLLER AGAIN

1 CLEAR PROGRAM RUNNING

s REDUCE RUNNING CONTROLL.ERS COUNT

s IF ANY STILL RUNNING, LOOK AT THEM
$ELSE RETURN TO TEST SECTION

SFQ 0162
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23
24
25
26

-

28

077054
077060
077066
077070
077074
077100

077102
077110

077112
077120
077122
077122
077124
077126
077130
077132

077134
077142

012700
032765
00140¢
012700
120064
001010

032764
001004

026564
001405

104455
000041
000000
074764
000741

032765
001445

000204
000020

000205
000030

000037

00Q044

000020

000014

000032

000020

000014

1CONTROLLER HAS RESPONDED, LOOK AT MESSAGE PACKET
tCHECK FOR PROPER OPCOOE IN END PACKET

RSPIN:

RSPMUR ¢

:LOOK AT STATUS

MOV
BIT
BEG
MOV
CHPB
BNE

BIT
BNE

Q0P ,END+QP, S5D, RO
#CT.REQ,C.FLG(RS)
RSPMWR

S0P END+OP . RSD, RO
RO,HC,MPK+P.0PCD(R4
RSPERR

CODE

@ST.MSK,HC . MPIK+P,STS(R4)
RSPERR

; CHECK FOR EXPECTED REFERENCE NUMBER

RSPERR ;

RSPPTW:

RSPQU;

cMe
BEQ

TRAP
L HORD
.WORD
.WORD
BR

BIT
BEQ

C.REF(R5),HC.MPK+P,CRF(R4)

RSPPTW

CHERDF
33

0
ERRO33
RSPDRP

€CT.REQ,C.FLG(R5)
RSPOUT

1GET SEND DATA END PACKET OPCODE
1LOOK IF SEND DATA OR RECEIVE DATA

TO0 RECEIVE DATA END PACKET OPCODE
1 COMPARE TO OPCODE IN END PACKET

: CHANGE

SFQ 0163

iCHECK FOR STATUS CODE $T,SUC (ZERQ)

iCHECK IF CORRECT REF NUMBER

sOR0OP UNIT FROM TESTING
{CHECK IF RESPONSE FROM SEND OR RECEIVE DATA COMMAND

;CHECK IF RLSPONSE FROM Dt PROGRAM
:LOOK AT REQUEST NUMBER IF SO

C A e e R A e — e e e
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13
14
15
16
17
18
19
v
1
22
a3
24
25
26
21
28
29
30
3i
32
313
34
35
36
37
18
39
40
41
42
43
44
45
46
47
4¢

UDA & DISK DRV DIAG MA
SUBROUYINES SECTION

077144
077150
077154
077160
077162
077170
077174
077200
077202
077202
077204
Q77206
077210
077212

077214
077220
077224
077230
077234
077236
077242
077244
077246
0717250
077254

077256
077264
77272

Q77274
077300
077304
077310
077314
077322

077324
0717332
07733:
077336
077342
077344
077350
Q77354

016401
042701
022701
00101C
042764
016401
020127
103405

104455
000040
000000
074746
000711

012700
004737
012700
004737
010403
062704
011401
012423
060101
004771
001270

042765
032765
001014

01700
004737
012700
004737
052765
000403

042765

004737
012700
010501
062701
004737
000137

000206
007777
0600C0

17000¢C
000206
000017

000004
104124
000100
104256

000106

0?7360

000010
000020

000005
104124
002206
104256
Q00020

000020

104210
000264

000040
104530
076770

000206

000014
000014

000014

000014

113
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iMAINTENANCE READ END PACKET RECEIVED, LOOK AT REQUEST FROM DM PROGRAM

RSPPT2: MOV HC.B8F2(R4),R1
BiC #007777,R1
CMP DU, SPC,R1
BNE 1%
BIC #tCO07777 ,HC.BF2(R4)
MOV HC.BF2(R4),R1
CHP R1,#D5PSIZ
BLO RSPPTZX
1%:
TRAP C$ERDF
.WORD 3
.WORD ERRO32
BR RSPDRP
RSPPT3: MOV #0P . SSD,RO
CaLL BLDOCMD
MOV OHC ,BF 1 ,RO
CALL CLRBWF
MOV R4 ,R3
ADD oHC ,BSZ .14
MOV (R4),R1
MOV {(R4): ,(R3).
ADD R1,R1
CAaLL BRSPDSP(R1)
BNE RSPDRP

1 SEND COMMAND BACK TO UDA

RSPOUT: BIC
BIT
BNE

MOV
CALL
MOV
CALL
BIS
BR

BIC

CALL
MOV
MOV
ADD
CALL
JMP

RSPOU2:
RSPOU3:

9CT MSG,C.FLG(RS)
@CT.REQ,C.FLG(R5)
RSPOUR

o0P ,RSD,RO

BLDCMN

oriC . dF 2 ,RO

CLRBUF

oCT . REQ,C.FLG(RS)
RSFOU3

¢CT.REQ,C.FLG(RS)

SNDCMD
43,460, ,R0
R5,R1
4C.TO,R1
SETTO
RSPNXT

1GET REQUEST NUMBER

{CHECK TYPE

1 IS SPECIAL TYPE SET?

1 IF NOT,. ERROR

;CLEAR TYPE

1GET REGUEST NUMBER

jCHECK IF IN EXPECTED RANGE

;DROP UNIT FROM TESTING

:BUILD A SEND DATA COMMAND PACKET

i FOR ANSWER /O DM PROGRAM

;PCINT TO BUFFER IN PACKET

i AND CLEAR BUFFER

tR3 POINTS TO COMMAND BUFFER

1R4 POINTS 10 MESSAGE BUFFER

tGET REQUEST NUMBER

sPUT REQUEST NUMBER INTO COMMAND PACKEY
;DOUBLY: REQUESY NUMBER

i CALL REQUESTED ROUTINE

SFQ 0164

1ROUTINE RETURNS Z CLEAR TO DROP UNIT FROM TESTING

i Z SET IF COMMAND READY TO SEND

iCLEAR MESSAGE RECEIVED FLAG

i CHECK WHMICH COMMAND TO SEND
iBRANCH IF RESPONSE TO REQUEST
+BUILD RECEIVE DATA COMMAND
tPOINT TG MESSAGE BUFFER

i AND CLEAR IT

1SET REQGUEST BIT

;CLEAR REQUEST BIT

: SEND COMMAND TO UDA
$SET TIMEQUT FOR 3 MINUTES

1PUT TIME IN CONTYROLLER TABLE
INOW WALT FOR END PACKET

e ——— — ——

TO UNIT
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077360
077%62
077364
077366
0771370
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

i RESPONSE REWUEST DISPATCH TABLE

RSPDSP:

WORD TIMSIZ
.WORD T20DLL
WORD T2CMD
+WORD T4MPRM
.HWORD T4UPRM
.WORD T48B1
.WORD T4BB2
.WORD T4SOFTY
.WORD TASEEK
.WORD T4MXFR
.WORD UTOTST
.WORD ERRMES
.WORD ERRMC
.WORD MESSAG
+WORD DONE

CZUBCEO UDA & DISK DRV DIAG MACRO V05,00 Wednesday 04-Jan-84 16:12 Page 125
GLOBAL SUBROUTINES SECTION

DSPSIZ = <,-RSPDSP>/2

I -

N =2

. .

RN WLFLO

« & * & 4 =

SFQ 0165

SET UP FREE MEMORY FOR ADDRESS TESTING
PROVIDE DIAGNOSTIC PROSRAM FOR DISK ODRIVE

. GET MANUAL INTERVENTION COMMAND

TELL DATA PATTERN 16,

TELL UNIT FARAMETERS, CLEAR CONTENTS
TELL BfD BLOCKS (FIRST 14)

TELL BAD BLOCKS (LAST TWw0)

ADD TO SOFY ERROR AND ECC COUNTS

ADD 1000 TO SEEK COUNT

ADD TO MEGABITS READ AND WRITE COUNTS

. TELL WHICH DRIVES 10 TEST
. RcPORY ERROR MESSAGE

REPORT ERROR MESSAGE AND COUNT HARD ERROR

. PRINT A DESCRIPTIVE ME“SAGE
. MARK DM PROGRAM AS NO LONGER RUNNING

i LEGAL NUMBERS ARE LOWER THAN THIS
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;NORMAL. MAINTENANCE READ BUFFER DESCRIPTION

;BYTE QFFSET FROM
tSTART OF BUFFER
0

v B4 WE WE WP WP W WE WL W WP W WS BT WE PP WY W BP WS WO OF W PS Be W me we we Wr %w we &

o o &

10
12
14
16
18
20

68

__________

USED TO SELECT ROUTINE
R4 CONTALNS THIS ADDURESS

SEQ 0166
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1
g i NORMAL PSEUDO - TERMINAL IN PACKEY DESCRIPTION GIVEN IN RESPONSE TO ABOVE PACKET
4 iBYTE OFFSET FROM
5 :START OF PACKET R +
? : 0 ! REQUEST NUMBER ! ECHOED FRCM REQUEST PACKET
H L R i L I T +
g : 2 ! DATA ARG'MENT #1 ! R3 CONTAINS THIS ADDRESS
! D I I T R A L T TE T A R +
10 H 4 ! DATA ARGUMENT #2 ! ALL DATA ARGUMENTS ARE RETURNED
11 ; R R +  CONTAINING ZERDS UNLESS
12 H 6 ' DATA ARGUMENT #Z ! SPECIFICALLY INDICATED BY
13 ; R + RESPONSE ROQUTINE.
14 H 8 ! DATA ARGUMENT &4 !
15 H LA i e +
16 : 10 ' DATA ARGUMENT 0% !
17 H L e I R T TR T TR PN +
18 H 12 ! DATA ARGUMENT o6 '
19 H L +
20 ; 14 ! DATA ARGUMENT &7 !
21 H L i R TP IR *
22 i 16 ! CAaTA ARGUMENT «8 !
23 : L I I *
gg ; 18 H DATA ARGUMENT a9 !
H I T e TN +
S? : 20 H DATA ARGUMENT «¢10 !
H I e T T S PR i +
28 : 2e ! DATA ARGUMENT 211 !
29 : B rmemmmomemaee e e maum e N
30 H
31 H
32 H
33 ; .
34 i
15 ;
36 :
37 ; * - = e e e = e = .- . - L I I ) ’
38 : 68 ! DATA ARGIMENT 234 !
39 i I T +

vl ') £
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077416
0774.6
077422

077426
077430
077434
077436

077440
077444
077446
077452
077454
077460
077464
077466

077470
o774,
017474

> 077500

077502
077504
0775086

013701
013702

010111
062701
005302
001373

013723
005023
013700
006300
063700
162700
010023
Q05023

005023
005023
013700
005001
006300
006500
006300

064417
064414

000002

064412
064414

064417
Q00002

002120

i TIMSIZ - DM REQUEST ©

i SET UP MEMORY FOR ADDRESS TESTING FROM UDA,

;PLACE ADDRESS OF EACH LOCATION INTU EACH LOCATION IN FREE
sMEMORY., RETURN FIRST ILOCATION OF FREE MEMORY IN CMD.02 (LOW BITS)
;AND CMD,03 (HIGH BITS)., RETURN LAST LOCATION QF FREE MEMORY IN
:CMD.04 AND CMD.OS5. AL.SO RETURN FIRST EXISTANT LOCATIOMN IN CMD.OG
tAND CMD.07; LAST EXISTANT LOCATION IN CMD.08 AND CMD,09.

i INPUTS:
: R5 - CONTROLLER TABLE ADDRESS
R4 - MESSAGE PACKET DATA ADDRESS (POINTING TO MSG.02)
R3 - COMMAND PACKET DA&YA ADDRESS (PQINTING TO CMD.02)
;i OUTPUTS:
; COMMAND PACKET CONTAINING:

(R3) LOW ADDRESS BITS OF FIRST WRITABLE ADDRESS
3) HIGH ADDRESS BITS OF FIRST WRITABLE ADDRESSH
3) LOW ACDRESS BITS OF LAST WRITABLE ADDRESS
3) HIGH ADDRESS BITS OF LAST WRITABLE ADDRESS
3) LOW RDDRESS BITS OF FIRST READMBLE ADDRESS
gg HIGH NDDRESS BITS OF FIRST READABLE ADDRESS
)

[
»
L]
»
L]
[ 3
.
*
¥
L]
L}
L]
[
L}
.
L]

[.OW ADDRESS BITS OF LAST READABLE ADDRESS
14.(R3) MIGH AD{DRESS BITS OF LAST READABLE ADDRESS
Z S5ET
TIMSIZ:
MOV FFREE ,R1 iGET FIRST ADDRESS OF FREE MEMORY
MOV FSIZE R2 ;GET SIZE
FILL MEMORY WITH ADDRESS PATTERN
MEMFIL: MOV R1,C01) tWRITU DATA INTO LOCATION
AQD #2,R1 i INCREASE ADDRESS TO NEXT LOCATION
otcC R2 i COUNT THE WORDS
BNE MEMF IL iFILL ALL WORDS
i SEND LOCATION UF FREE MEMORY TO VDA
MOV FFREE ,(RZ)» :LOAD FIRST ADDRESS OF FREE MEMORY
CLR {R3). i HIGH ORDER BITS ARE ZER(D
MOV FSIZE , RO tGET SIZE OF FPHE MEMORY
ASL RO ; CONVERT TO BYIES
ADD FFREE,RO 1COMPUTE LLAST LOCATION
suB #2,R0O
MOV RO, (R3)+ ;LOAD LAST LOCATION

CLR (R3). {CLEAR HIGH ORDER BITS
i SEND LOCATION OF READABLE MEMORY

CLR Egig* tSERD ZERO AS STARTY OF READABLE MEMUORY
CLR '

MOV L.¢HIMEM ,RO tGET HIGH MEMORY ADDRESS

CLR R1 i CLEAR HIGH BITS

ASL. RO (SHIFT LEFT & PLACES

PSL. RO

ASL RO

N1 2

SFQ 0168
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LOBAL SUBROUTI

56
60
€l
62
63
64
65
66
68
69

077510
077512
077514
077516
077520
077527
077526
C77530
077532
077534

1SIK DRY
NES SECT
006300
006300
006101
006300
006101
052700
010023
010123
000264
000207

IA
ON

000076

ASL
ASL
ROL.
ASL
ROL
BIS
MOV
MOV
SEZ
RETURN

RO

RO

R1

RO

R1
#76,R0
RO,(R3).
R1,(R3)+

N13
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iSET LOW QRUER BITS
iPUT INTO BUFFER

SFQ 0169
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GLOBAL SUBROUTINES SECTION

077536
077536
07754,
077546
077552
077556
077%62

0771566
077572
C71600
077604
ol’e1e
077616
077620
07704
077630
0'7636

205037
012453~
012437
012437
012437
012437

00%07%
013737
005037
0153737
0047387
103002
005237
005287
0137%7
0137%/

064656
C64660
064662
064664
064674
064676

000000
064417
064670
O€aald
105570

064656
Ob4a656
ObAK ]
06441

064666
Q646 /¢

0Onad14
QoA

) T20LL - DM REQUEST 1
!
(PROVIDE DIAGNOSTIC TO DOWNLINE LOAD INTO DISK DRIVE,

)THE UDA MAY BE USED TO GET THE OIAGNOSTIC IF THE SYSTEM LOAD DEVICE
1 IS ON THE UDA. THIS ACTION WILL CAUSE A REINITIALIZATION OF THE UDA
}AND THE RING STRUCTURE HMOVED, SINCE THMIS PROGRAM HAS NO WAY TO
(ODETERMINE IF THE UDA IS USED, TIT WILL ALWAYS ASSUME IT IS USED AND
(WILL INITIALIZE AND RELOAD THE DM PROGRAM AFTER READING THE
1OIAGNOSTIC, THE OUTPUTS OF THIS ROUTINE ARF STORED AND SENT TO THE
1DM PROGRAM IN THE UTOTSY REQUEST,

} R% - CONTROLLER TABLE ADORESS

) RA - MESSAGE DATA ADDRESS

) (R4} DRIVE NUMBER

! 2.(RA) A VALUE THE DM PROGRAM WISHES RETURNED
; 4,(RA) REGION TO WHICH PROGRAM IS TO BE LOADED IN DISK
; 6.(R4) 2 WORD PROGRAM NAME IN RADS0

) R3 - COMMAND DATA ADDRESS

1QUTPUTS,

) COMMAND PACKEY COULD CONTAIN THE FOLLOWING:

i

i

i

!

)

}

i

+

(R3) ONE IF PROGRAM PROVIDED, TWO IF PROGRAM NOT AVAILABLE
2.(R3) DRIVE NUMBER
4.(R3) COPY OF THE VALUE FROM DM PROGRAM
6.(R3) REGION TO WHICH PROGRAM IS TO BE LOADED
0.(R3) ADORESS OF FIRST BYTE YO BE DOWNLINE LOADED
10.(R3) HIGH CROER BITS OF ADDRESS
21§é§R3) BYTE COUNT OF PROGRAM TO BE DOWNL INE LOADED
)
1 THIS PROGRAM WILL NOT SEND A COMMAND PACKET IN RESPONSE T(Q THIS REQUEST,
1 THE UDA WILL BE REINIVIALIZED AND THE DM PROGRAM RELOADED, THEN THIS DATA
iWILL BE APPENDED YO THE NEXT UTOTST REQUEST,

1COPY REQUEST DATA TO STORAGE

T20LL.:
CLA DLL tCLEAR CONTROL WORD
MOV {KA4):. ,DLLDR iDRIVE NMBER
MOV (R&), ,DLLY )y VALUE FROM DM
o 81" {Ra). , DLLR yREGION
MOV (R4 ). ,DLLNAM i PROGRAM NAME
MOV (R4 ,DLLNAM, i (TWO WORDS)
tRESET UDA AND READ DM PROGRAM
CLR BFIRS) yRESET THE UDA
MOV FFREE ,DILLACR 1GET ADDRESS WHERE PROGHRAM
CLR AL ADR.2 } 10 BE STORED
MOV FSIZE ,DLLS1Z 1 SAVE CURRENT SIZE OF MEMORY
CAlL RODuL. tREAD OLL PROGRAM FROM DATA F IL¢
Bee L 1 PROGRAM NOT FOUNG IF CARRY w1
INC OuL (RETLRN | IF PROGRAM F DUND
14 INC Dit JRETURN 0 [F PROGRAM NOT F (OUND
MOV DLLsLZ, e nIZ¢e 1COMPUTE STZE OF DULL PROGRAM

MOV FFREE ,DLLG1Z 1 AND RESTORE URIGINAL FFREL

SFQ@ 0170
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59
&0
bl
&0
tx
4
"5

“o

077¢.44
017652
077660
C77662
077666
or7672
077674
077700

163737
0137%7
005726
012701
Q04737
001402
000137
000207

ot4666 064617,
064666 06442

000001
076532

076626

cht

suUB
MOV
18T
MOV
CALL.
BEQ
JHP
RETURN

Cld

DLLADR,DLLSIZ
DLLADR,FFREE
(SPY

21,R1

RUNMDM

g

RESPDM

i AND VYSTZ2E VALUFS

i1POP RETURN ADDRESS DFF S TACK
jRUN THE OM PROGRAM AGAIN

SFQ 0171
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GLOBAL

r——
— 2L TN At

g

o e
N B

—
Folle JEN

;n

ro

MR ROTOR)
(L NS oo RN Re JU,B-NF §, VY g

L
o

(m n
o

46
47
48

SUBROUTINES SECTION

017702
077702
C11710
Q17712
077716
Ql?771é
or7720
077722
Q77722
N171726
077730
077732
077736
077740
077742
077744
077750
077752

Q77754
Q7171754
0717756
orrvéel
077764
0772170
Q17772
0727174
100000
104704

032737
001002
000137

104450
103406

00aly7
65757
000000
000137
012401
012422
001022
004737
001401
000207

Q11446
011546
0106446
004137
066056
000006
005037
0050137
0050%7

000200
100334

075664

100334

102274

0Q0000¢
075664

064647
064644
064646

064400

1 T2CMD -

D14

16:12 Page 130

OHM REQUEST 2

i
;GET MANUAL INTERVENTION COMMAND

}
1 INPUTS

- WS B W P B Wr ST R BT Bv S e ee e G e e W B S S

2CMO

T2CHOM:

T2CM09:

1%:

RS - CONTROLLER TADLE ADDRESS
R4 - MESSAGE DATA ADDRESS
(R4) DRIVE NJUMBER
2. (R4} OPERATION CLULE

SF@ 0172

0 ON FIRST REQUEST FOR DRIVE. ECHO OF PREVIOUS RESPONSE ALL OTHER TIMES,

IF OPERATION CODE = 2

4.(R4) DATA BYTE READ (10 BE PRIHTED)

R3 - COMMAND DA/A ADDRESS

QUTPUTS:

COMMAND DATA FILLED WITH THE FOLLOWING:

(R3) OPFRATION CODE

0 - EXIT

1 - WRITE

¢ - READ

3 - DIAGNOSE

IF OPERATION COOE - 1§,
2.(R3) REGIJUN NUMBER
4.(R3) OFFSET INTO REGION

IF OPERATION CODE = 1
6.(R3) DATA BYTE

4 SET IF DATA RETURNED

¢ OR 3

Z CLEAR IF DRIVE NUMHER NOT ON THIS CONTROLLER

BIY @SH , MAN, SFPTBL +50,.BIT
BNE. T2CHOM

JHP T2CHOX
TRAP C4MANI

8cs T2CHDO

JSR R1,LPNTF

. WORD T2WARN

. WORD ARG, CT

JHP T2CHMOX

MOV (R4)+,R1
MOV (R4 3+ ,R2
BNE TeCHO
CALL GTORVT

BEQ 14

RETURI4

MOV (R4), (5P)
MOV {(R5), (5P)
MOV D.UNIT(R4), -(4HP)
JSR R1,LPNTF

. WORC T2CMS]

. WORD ARG, CT

CLR T2wRR

CLR T2WRO

CLR T20R

1ILOOK AT MANUAL INTERVENTION MGDE
(EXIT IF NOT WANTYED

1CALL LPNTE PRINT ROUTINE
1ADDRESS OF ASCIZ STRIM,
JARGUMENT COUNT & 2

1GET DRIVE NUMBER

1IGET OPERATION CODE

1BRANCH [F NOT ZERO

1GET DRIVE TABLE ADORESS
:CHECK [F DRIVE FOUND
tRETURN W1TH Z CLEAR IF NOT

1PUSH (RA) DN STACK
1PUSH (R5) ON STACK
tPUSH D, UNIT(4) ON STACK
1CALL LPNTF PRINT ROUTINFE
JADDRESS OF ASCTIZ STRING
TARGUMENT CUUNT »
tCLEAR ALL STORAGE WORDS



49
50
51
5¢

53
54
55
56
57

58
59
60

61
62
63
64

65
66
&7
68
69
70
71
/2
73
74
75
76
17
78
79
80
81
8.
a3

B5

87
88
89
90
91
92
93

100010
100014
100G L6
100022
100026
100032
100036
100042
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
100224
100230
100232
100236

022702
001027
112700
004737
013701
004737
013701
004737
112700
04737
012401
04737
112700
004737

104443
000406
064476
000142
064760
1717i7
000001
000024

012701
112100
022700
00141%
022700
001016
012713
004737
001402
010437
013763
004737
001064
000461

012713
022700
001415
022700
v01053
012713
004737
001446
162700
003043
010463
013763

000002 T2CMD2

000040
075506
064642
103010
064644
103010
000057
075506

103040

000015
075506

T2CHDQ:

100004
064476

000105
000104

000003
103122

064646

064646 000002 1%
103122 T2CMDV:

000002 T2CM23:
000122

000127

000001
103122

000002

000006
064642 000002 T2CMDR;

CHP
BNE
Hova
JSR
MOV
CALL
MOV
CALL
MOVB
JSR
MOV
CALL
MOvB
JSR

k14
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982, ,R2
T2CHMOQ

¢' RO
PC,PRINTC
T2WRR,R1
T2PNTW
T2WRO,R1
T2PNTW
&'/ ,RO
PC,PRINTC
(R4): ,R1
T2PNTB
¢CR,RO
PC,PRINTC

tNOW ASK FOR COMMAND INPUT

TRAP
BR

. WORD
. WORD
. WORD
. WORD
. WORD
WORD

MOV
MOVE
cHP
8EQ
P
BNE
MOV
CALL
BEQ
MOV
MOV
CALL
BNE
BR

CiGMAN
10000
TEMP
T$CODE
TAOPT?
-1
T4LOLIM
THHILIM

eTEMP R1
(R1):,RO
¢'E,RO
T2CMDV
®'D,R0O
T2CHMD3
¢3,(R3)
T2GN

14

R4 ,T2DR
T20R,2(R3)
T2GNUM
TeCMOE
T2CHMDX

1SEE IF LAST OPERATION WAS READ
1BRANCH IF NOT TO QUESTION
:STORE #' IN RO AND

1PRINT THE CHARACTER,

1PRINT RECION

tPRINT OFFSET

t;STORE &'/ IN RO AND
1PRINT THE CHARACTER.
tPRINT THE DATA

iSTORE oCR IN RO AND
iPRINT THE CHARACTER,

1GET POINTER TO STRING
{GET COMMAND CHARACTER

1 STORE DIAGNQSE QPERATION CODE
{GET REGION FROM COMMAND

tMAKE SURE AT END CF LINE

1COMHAND MUST BE ELITHER READ OR WRITE

MOV 02, (R3Y
CHpP 2'R,RO
8EQ 12CMOR
CHP &' W, RO
BNE TeCMoe
MOV e1,(RX)
CALL T2GNUM
BtQ T2CMDE
suU8 02,R0
BGT TQCMDE

MOV R4 ,6(R3)
MoV T2WRR, 2(R3)

1CHECK IF REMD

pCHECK IF WRITE
1 IF NOT - ERROR

'GET DATA BYTE
tERROR IF ND DATA

1OR GRTATER THAN TWO DIGITS
iSTORE DATA BYTES IN BUFFLKR
tPUT REGION AND OFFSEY

W e T = R ATt WO W= WW A T w e gy v - s s v e - e e

StQ 0173
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GLOBAL SUBROUTINES SECTION

94
95
%
97
98
99
100
101
102
103
104
105
106
107
108
109
110
11}

112

100244
100252
100254
100256
100262
100266
100270
100274
100300
100224
100306
100312
100316
100320
100326
100334
100336
100340
100340
1C0344
100346
100350

013763
021302
001002
005243
004737
001411
010463
005063
004737
001402
010463
004737
001010
016337
016337
000264
000207

004137
066445
000000
000651

064644
000004
103122
000002
000004
103122

000004
103122

000002
Q00004

075664

000004

064642
064644

T2CMDN;

T2CMDW

T2CHMDX
T2CMDE ;

MOV
cMpP
BNC
INC
CALL
BEQ
MOV
CLR
CALL
BEQ
MOV
CALL
BNE
MCvV
MOV
SEZ
RETURN

JSR
. WORD
.WORD
8R

T2WAY,4(R3)
(R3),Re
T2CMDN
4(RS%)
T2GNUMH
T2CMOW

R4 ,2(R3)
4{R3)
T2GNUM
T2CMDU

R4 .4(R3)
T2GNUM
T2CMDE
2(R3), T 2WRR
4(R3),T2WRO

R1,.LPNTF
T2CMS5
ARG.CT
T2CMDQ

i INTO BUFFER
IIF SO:

t INCREMENT OFFSEY

1 SAVE REGION
1 SAVE OFFSETY

1 CALL

$ ARGUMENT COUNT » 2
1L0 ASK AGAIN

LPNTF PRINT ROUTINE
i ADDRESS OF ASCIZ STRING

SFQ 0174
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FoRe SENRS R UL IF -V RN

100352
100356
100362
100364
100366
100370
100372

012701 000021
012702 064554
012223
005301
001375
000264
00007

L14

i TAMPRM - DM REQUEST X

I
1REQUEST FOR TEST 4 CONTENTS OF DATA PATTERN 16,

H
s INPUTS::
t

- pe e e

- e W m wr W

TAMPRM:
13%;

R5 - CONTROLLER TABL.E ADDRESS
R4 - MESSAGE DATA ADDRESS

R3 - COMMAND DATA ADDRFSS
{ QUTPUTS

(NO DATA)

COMMAND DATA FTILLED WITH THE FOLLOWING:
(R3) NUMBER OF WORDS IN DATA PATTERN 16

2.(R3) DATA IN PATTERN 16

);
32.(R3)
Z SET

MOV
MOV
HOV
DEC
BNE
SEZ
RETURN

"

217, R
SPATI&C ,R2
(R2)¢ , (R3¢
R1

13

;GET COUNT
i AND ADDRESS OF PATTERN 16 PARAMETERS
;:COPY THE DATA TO BUFFER

;RETURN WITH Z SEY

SEQ 0175
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A DISK DR 1A
ON

v
ROUT NES SECTY

i TAUPRM - DM REQUEST 4

i
JREQUEST FOR TEST 4 UNIT PARAMETERS

i
t INPUTS:
RS - CONTROLLER TABLE ADDRESS
R4 - MESSAGE DATA ADDRESS
(R4) DRIVE NUMBER

2.§R4) DRIVE SERIAL NUMBER
5.(R4)

8.(R4) HDA SERIAL NUMBER

}
14,(R4)
k3 - COMMAND DATA ADDRES3S
i OUTPUTS:
COMMANL DATA FILLED WITH THE SOLLOWING:
(R3) PARAMETER BITS (1 FOR TRUE)
81T 14 INITIAL WRITE

BIT 13 - DIAGNOSTIC CYLINDERS
BIT 12 - ECC CORRECTION
BIT 11 - READ ONLY
BIT 10 - WRITE ONLY
BIT 9 - RETRIES
BIT 8 - TRACK/GROUP AND CYLINDERS SPECIFIED
BIT 7 - (NOT USED)
BIT 6 - SEQUENTIAL SEEXS
BIl S - BEGIN/END StTS SPECIFIED
BIT 4 - TRACK SPECIFTIEQ (O - GROUPS SPECIFIED)
HAS MEKNTING ONLY WHEN BIT S5 IS ZERO
airv 3 - WRITE CHECKS ENABLED
B17 2 - WRITE CHMECKS ALWAYS
BIY 1 - DATA COMPARES ENABLED
1T O - DATA COMPARE ALWAYS

3) DATA PATTERN NUMBER
RAHETER BIT 5 SET
3) COUNT OF BEGIN/END SETS
3) BEGIN BLOCK (2 WORDS) THEN END BLOCK (2 WURDS)

1 70 4 SETS

OR

) 1F COUNT OF BEGIN/END BLOCKS = 0

36,.(R3) START CYLINDER (2 WORDS) THEN END CYl INDER (2 WORDS)
END CYLINOER A NEGATIVE VALUE IF TO TEST ENTIRE AREA

IF PARAMETER DBIT S5 CLEAR
4,.(R3) STARTING CYLINDER
6.(R3) (2 WORDS)
8.(R3) EING CYLINDER (2 WORDS)
10, (RXY NEGATIVE FOR ALL CYLINDERS
12.(R3) NUMBER OF TRACKS OR GROUPS SPECIFIED
14 (R3) 1 T0 7 TRACK OR GROUP NUMBERS

) CETERMINED BY PARAMETER BIT 4
26,(R3)
Z SET 1F DATA RETURNED
Z CLEAR IF UNIT NUMBER NOT ON THIS CONTROULER

M W G mr W W WE BT W W B BE WS WP Be B W B B B we WA WS B Bk Br B2 W P W WS UL B B B W WS WS WP B W T SF B W G Pe e =
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-

orx
e—O oo

100374
100376
100400
100404
100406
100412
100416
100422
100426
100432
100440
100442
100450
100452
100456
100460
100464
1C0470

100472
100476
100500
100504
100506
100510
100512

100514
100522

100524
100530
100532
100536
100540
100544
100546
100550
100552
100556
100560
100564
10C566
100570
100572

100574
100602
100604
100610

004757
001122
012264
012264
012264
016401
042701
032737
001406
032737
w1402
052701
010123
016423
032701
001411

012701
010402
062702
012223
005301
001375
000457

032764
001441

005764
001421
012701
010402
062702
012223
005301
001375
012701
N10402
062702
012223
005301
001375
000427

052763
00503
ol1z701
010402

102274
000200
000202
050204
000004
140200
000020
040000
040000

000006
000040

000021
000112

000400

000112
000004
000154

000010
000112

000040
000004

TAUPRM

064440
064400

14

2%

000004 3%:

4%

5%

177774 6%

MOV
MOV
CALL
BNE
MOV
MOV
MOV
MOV
BIC
BIT
BEQ
BIT
BEQ
BIS
MOV
MOV
BIT
BEQ

tRETURN

MOV
MOV
ADD
MOV
DEL
BNE
BR

BIT
BEQ

tRETURN

ST
BEQ
MOV
MOV
ADD
MOV
OEC
BNE
MOV
MOV
ADD
MOV
DEC
BNE
BR

tRETURN

BIS
CLR
MOV
MOV

114
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(R4)+,R1

R4 ,R?

GTURVT

T4UPRX
{R2):,D.SERN(R4)
(Rc)e ,D.SERN+2(R4)
(R2)+,D,SERN+4(R4)
D.PRM(R4),R1

@D .ZERO,R)
QISTRYM, IFILLAGS

1
g?H.IH.SFPTBLOSO.BIT

SFQ 0177

yGET DRIVE NUMBER

1 SAVE DATA ADDRESS

1GET DR1VE TABLE ADDRESS

iCHECK IF DRIVE FOUND

1COPY DRIVE SERIAL NUMBER TO DRIVE TABLE

1GET PARAMETER BITS

1CLEAR SOME BIT:

1FLRGT TIME TEST 4 BEING RUN,
1BRANCH IF NOT, ELSE

1tGET INITIAL WRITE BIT,

tMOVE INTO PARAMETER BITS

1PUT INTO BUFFER

1PUT PATTERN NUMBER [N BUFFER
1 CHECK BEGIN/END PARAMETER BIT
1BRANCH IF NOT SET

;COUNT OF SETS TIMES WORDS PER SET PLUS COUNTY WORD
iGET INDEX INTO DRIVE TABLE

1 TRANSFER THE BEGIN/END LETS

;LOOK AT D,CYL BIT
1BRANCH IF NOT SET

1CHECIK IF ANY TRACKS/GROUPS
1BRANCH IF NONE
tCOUNT OF CYLINDER WORDS

tCYLINDERS

i TRACKS/GROURS

40.IW,R1
R1,(RZ)+
D.PAT(R4),(R3)»
oD .Bt,R1

L34

BEGIN/END SETS
94+4.+1 ,R1

R4 R

o0 BEC,RZ

(R ,(R3)+

R1

2%

T4UPRX

0 .CYL,D.PRM(R4)
as
TRACKS/GROUPS AND CYLINDERS
D.BEC(RA4)

64

24 Rl

R4 ,R2

2D.8CYL ,R2
(R2)+ ,(R3)»

R1

as

%8, Rl

R4 ,R2

o) . BEC, RS
(R2)e ,{R3)+

R1

St

TAUPRYX

CYLINOERS ONLY

a0 .3t , -A(R3)
(R3)
84 ,R1
R4 ,Re

pot T D HE FOR DM PROGRAM
1SEND ZERO BEGIN/ZEND COUNT
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GLOBAL SUBROUTINES LECTION

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

100612
100616
100620
100622
100624

100626
100634
100636
100640
100642
1000644
100650
100652

062702
012223
005301
001375
000412

052763
005023
005023
005023
005023
012723
000264
000207

000154

000040

1777717

ADD
7% MOV
DEC
BNE
BR

tRETURM

1717774 8$: BIS
CLR
CLR
CLR
CLR
MOV
SEZ
TAUPRX: RETURN

J14

day 04-Jan-84 16:12 Page 133-1

¢0.BCYL,R2
(R2) ¢, (R3)+

R1
74
T4UPRX

ENTIRE AREA
OD.BE. '4(R3)

(R3)+
(R3)+
(R3).
(R3)+
#-1,(R3)+

s 1 /i

} CYL.INDERS

15ET D.BE FOR DM PROGRAM
iBEGIN/END COUNT OF ZERO
: START CYLINDER OF ZERO

tEND CYLINDER NEGATIVE

SFQ 0178
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100654
100656
100662
100664
100670
100674
100676
100700
100702

KO

011401
004737
001007
062704
012701
012427
0053C1
001375
000207

IS DRV DIAG MACRO V05,00 We
NES SECTION

102274

000010
000035

;T4BBY - DM

K14

dnesday 04-Jan-84 16:12 Page 134

REQUEST 5

i
+REQUEST FOR FIRST 14 BAD BLOCKS

TINPUTS:
R5
R4

3
QUTPUTS ¢

2.
4,

56,
58.
Z S
ZC

T4BB1: MOV
CAL
BNE
ADD
MOV
1¢: MOV
DEC
BNE
T4BB1E: RET

W B Ws A B wr Be me e W We de me e B Wi W

- CONTROLLER TABL.E ADDRESS
- MESSAGE DATA ADDRESS
(R4) DRIVE NUMBER

- COMMAND DATA ADDRESS

COMMAND DATA FILLED WITH BAD BLOIKS

(R3) COUNT OF BAD BLOCKS
(R3) BAD BLOCK 1 (LOW)

(RE) (HIGH)
;

(R3) 8AD BLOCK 14 (LOW)
(R3) (HIGH)

ET IF DATA RETURNED
LEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER

(R4) ,R1 iGET DRIVE NUMBER
L GTDRVT tGET DRIVE TABLE ADDRESS
T4BB1E ;CHECK IF CRIVE FOUND
20 .88 ,R4 t INCREASE ADORESS TO DATA TO COPY
@clecll 225> R) iGET COUNT OF WORDS
é?ﬂ)*.(RS)» iCOPY THE WORDS
1%

URN

S¢EQ 0179

. e g — m—x oy Ty -
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GLOBAL SUBROUTINES SECTION

DN N B W

100704
100706
100712
100714
100720
100724
100726
100720
100732

011401
004737
001007
062704
012701
012423
005301
001375
000207

102274

000102
000004

1 T4BB2 - DM REQUEST 6
i
tREQUEST LAST TWC BAD BLOCKS

s INPUTS
RS - CONTROLLER TABLE ADDRESS
R4 - MESSAGE DATA ADDRESS
(R4) DRIVE NUMBER
RY - COMMAND DATA AUDRESS
QUIPUTS:
COMMAND DATA FILLED WITH BAD BLOCKS 15 AND 16
Z SET IF DATA RETURNED
Z CLEAR IF UNIT NUMBER NOT ON THIS CONTROLLER

=+ W s Ws @ We we we

TaBB2: MOV (R4 ,R1 1tGET DRIVE NUMBER
CALL GTDRVT :GET DRIYVE TABLE ADDRESS
BNE T4BB2E iCHECK IF DRIVE FOUND
ADD 40 .BB15,R4 t INCREASE ADDRESS TO DATA TO COPY
MOV 04 ,R1 iGET COUNT OF WORDS
1%; MOV (R4)+,(RS). iCOPY THE WORDS
DEC R1
BNE 1%

TABBZE: RETURN

SEQ@ 0180
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1
) : T4SOFT - DM REQUEST 7
3 ;
a ;ADD TO SOFT ERROR AND ECC COUNTS ?
5 i ,
6 : INPUTS : [
7 : RS - COTROLLER TABLE ADDRESS
8 : R4 - MESSAGE DATA ADDRESS ;
B4 : (R4) DRIVE NUMBER i
10 ; 2.(R4) VALUE TO ADD TO SOFT ERROR COUNT |
11 ; 4.(R4) VALUE TO ADD TO ECC COUNT ,
15 ; R3 - COMMAND DATA ADDRESS =
16
17 100734 012401 T4SOFT: MOV (R4)+ R1 {GET DRIVE NUMBER
18 100736 0108072 MOV R4 ,R2 : SAVE DATA ADDRESS
19 100740 024737 102274 CALL GTDRVT :GET DRIVE TABLE ADDRESS
o0 100744 001005 BNE 1% ; CHECK IF DRIVE FOUND
21 100746 062264 000172 ADD (R2)+,D.SERR(R4) ;ADD TO SOFT ERROR COUNT
22 100752 062264 000176 ADD (R2)+,.ECCC(RA) ;ADD TO ECC COUNT
26 100756 000264 SE7 SEXIT
27 100760 000207 16 RETURN

il Al



100762
100764
100770
10077¢
100776
101000

011401
Q04737
001003
Ousdtd
000264
000207

NL14
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102274
000174

T4SZEK:
: DM REQUEST 8,

;RECORD 1000 SEEKS COMPLETED ON DRIVE

: INPUTS:

: R5 - CONTROLLER TABLE ADDRESS

R4 - MESSAGE DATA ADDRESS
(R4) DRIVE NUMBER

R3 - COMMAND DATA ADDRESS

- W wr we »

MOV (R4),R1
CALL GTORVT

BNE SEKERE

INC D.SEEK(R4)
SEZ

SEKERE: RETURN

- ws W we W

GET DRIVc NUMBER
GET DRIVE TABLE ADDRESS
CHECK IF DRIVE FOUND

COUNT THE BI1S
NORMAL RETURN

TRANSFERRED

Sta 0182
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SFQ 01483
GLOBAL SUBROUTINES SECTION

i
. j TAMXFR . DM REQUEST 9,
3 1
F tRECORD 1M BITS TRANSFERRED ON UNITY., COMPARE Y0 TRANSFER LIMIT AND
" JREPORY LIMIT REACHED,
& l
7 1 INPUTS
8 ) RS - CONTROLLER TABLE ADDRESS
9 ) RA - MESSAGE DATA ADDRESS
10 ) (R4) DRIVE NMBER
11 ) 2.(R4) VALUE TO ADD TO READ COUNT
10 1 4, (RA) VALUE TO ADD TO WRITE COUNT
13 ] RS - COMMAND DATA ADDRESS
14 1 QUTRUTS
15 ! {R3) BIT 15 SET IF TRANSFER LIMIT REACHED
16 ) MESSAGE PRINTED IF TRANSFER L IMIT REACHED
17 I Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER
18
19 101002 010402 TAMXFR: MOV R4 ,R2 1GET MESSAGE DATA ADDRESS
20 101004 011401 HOV (R&),R1 1GET DRIVE NUMBER
21 101006 004737 102274 CALL GTDRVT 1GET DRIVE TABLE ADDRECS
22 101012 001053 BNE MXFERE 1CHECK IF DRIVE FOUND
23 101014 005764 000002 ST D.UNIT(R4) 1SEE IF 'JNIT HMAS BEEN DROPPED
24 101020 100093 BPL 1 ;CONTTNUE IF STILL TO 8E TESTED
26 101022 052713 100000 BIS MITLS,(R3) 1 TELL OM PROGRAM 10O STOP TESTING THIS UNIT
2; 101026 GOOA44 BK MXFERX 1 AND EXIT WITHOUT ADDING 70O ADDING TO COUNTS
2
29 101030 183
44 101030 066264 000002 000166 ADD 2(R2),D.XFRR(R4 ) 1 ADD MEGABITS READ
45 101036 066264 000004 000164 ADD A(R2),D. \FRW(RA) 1ADD MEGABLITS WRITTEN
46 101044 005737 064376 15T SFPTBL »SO. XL 1SEE IF LIMIT SPECIFIED
47 1010% 001433 BEQ MXFERX 1BRANCH 1F NOT
48 1010%2 026437 000166 O06A3Z76 cHP D.XFRR(R4),SFRTBL+S0, XL ;CHECK [F LIMIT REACHED
49 101060 103427 BLO MXFERX $1BRANCH IF LIMIT NOT REACHED
50 101062 104421 TRAP CHRFLA
51 101064 032700 000C40 BIT ¢,;DU.RO 1SEE TF DROPPING UNTTS IS INMIBITED
52 101070 001023 BNE MYTERX
53 101072 0%271% 100000 B1S #BIT15,(RY) 1 SET DROP UNIT BI7
54 101076 042765 000010 000014 BIC ®CT MSG,CL.FLGIRS) JCLEAR MESSAGE RECFIVED ! AG
5% 101104 Ol1446 MOV (R4), -(SP) 1PUSH (R4) ON STACK
101106 011%46 MOV (RS), (SP) 1PUSH (R%) ON STACK
101110 016446 GOV002 MOV D.UNIT(R4), -(4R) 1PUSH D INIT(RAY ON STACK
101114 004137 N71%704 JSR R1,LPNTX 1 CALL LPNTX PRINT ROUTINE
101120 06571} W00 MESSG 1ADDRESS (OF ASCIZ STRING
101122 000006 LWORD  ARG.CT 1ARGUMENT COUNT & ¢
H 101124 004737 106860 CALL RNTT. % 1PRINT RUNT IME
57 101130 004137 07157C4 JSH R1,LPNTX 1 CALL LPNTX PRINT ROUTINE
101134 065170 JWORD  MXFERP 1 ADDRESS OF ASCILZ STRING
101136  CCOO00 JWORD  ARU,CY 1ARGUMENT COUNT 4 ¢
8 101140 000264 MxFERX; SEZ 1NORMAL RE TURN
%9 101142 Q0QQY MXFERE: HEIURN
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GLOBAL. SUBROUTINES SECTIONM

Fule JENRe AN N - NN LR

101144
101146
101152
101156
101160
101162
1011€6
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

0000.'0
000010

000002

000164
000011

100000
064656

064660
000020

tuToTST

1
1 INPUTS

-

UTOTST:

UTOT1:

1%:

UTOT1A;
uTodT2;:

uToTS:

UTOT4:

- DM REQUEST 10

i
1TRELL DM PROGRAM WHICH DRIVES ARE SELECTED FOR TESTING
1ANG CLEAR STATISTICS IN DRIVE TABLE

RS - CONTROLLER TABLE ADDRESS
R4 - MESSAGE DATA ADDRESS

(NO DATA)

R3 - COMMAND DATA ADDRESS
QUTPUTS
CCHMMAND PACKET CONTAINING UP TO 8 DRIVE NUMHERS,

LIST IS ENDED BY A WD WITH PIT IS SET,

FOLLOWING LIST IS THE INFORMATION FROM T20LL PEQUEST IF APPL 1CABLE.
D.XFRW, D.XFRR, L.HERR, D,.SERR, D,.SEEK AND D.ECC CLEARED IN DRIVE TABLE

Z SET

MOV
ADD
MOV
MOV
BEQ
TST
BMI
MOV
ADD
MOV
CLR
DEC
BNE
DEC
BNE
MOV
MOV
BEQ
MOV
MOV
MCvV
OtC
BNE
SEZ
RETURN

RS ,.R%

oC .DRO,R4
48, .R2

(R4)+ ,RO
utoTe
D.UNIT(RO)Y
UTOT1A
(RO),(R3).
4D . XFRW, RO
0<D,SIZE-D.XFRW>s2,R]
(RO

R1

14

R

UToT}
MITLS.(R3).
DLL.(RS}&
UTOTA4

®OLIL DR, R
¢<DLLNAM:4 QLLDR> ,RQ
(R1)e ,CR3 )
R

UutQr3

1GET ADDRESS OF CONTROLLER TABLE
18BUMP 70 DRIVE TABLE POINTERS

1GET COUNT OF PORTS

ISEE IF DRIVE TAdLE POINTER EXISTS
tBRANCH IF NOT

1LOOK 1F UNIT AVAILASLE FOR TLSTING

1LOAD DRIVE NUMBER FRDM TABLE
tCLEAR STATISTICS IN DRIVE TABLEL

}CUUNT THE DRIVE TABLES

JREPE AT FOR EACH TABLE

JTERMINAIE | IST

1GET DLL CUNTROL WORD

1 It NON ZERU

t  TRANSFER ALL DLL WORDY INTQ BUFFER

tRETURN WITH £ SEY

SFQ 0184
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Pt et b e i et b s e
EE i = D LX T S en ( ae

LR PR DT
)= O

CrRNIRAANTA AL i PR
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101250
101250
101254
101256
101260
101264
101266
101272
101276
101300
101304
101306
101314
101316
101316
101524
1013532
101334
101342
101344
101350
LU1552
101354

005764
100406
104421
032700
021014
052713
016400
005100
032700
001004
032737
001063

042765
0227387
0C1004
032737
001005
004737
103045
000244
000207

000002

000040

100Q000
000002

140000
000400
000010
000004
001000
103250

064400

000014
064444

064400

(ERRMES - DM REQUEST 11

|
tPRINT AN ERROR MESSAGFE

1

1 INPUTS

i RS - CONTROLLER TABL(.E ADDRESS
R4 - MESSAGE DATA ADDRESS

SFQ 0185

1 (RA) ERROR PC IN DM PROGRAM
: 2.(R"Y «15:14> ERROR TYPE
H «<15:0 » ERROR NMBER
1 4 (R4) DRIVE NMBER (-1 IF NOT GIVEN)
3 6.(R4) MESSAGE POINTER
} 8.(R4) OPTIONAL PARAMETERS FOR ERROR PRINT ROUTINE
) 10, (R4) "
‘ ) "
} ), "
1 58,.(R4) "
i 3 - LOMMANL DATA ADDHRESS
OUTPUTS
) COMMAND PACKET CONTAINING THE FOLLOWING:
i (R3) - BIV 15 SET IF FATAL ERROR TO INDICATE DRIVE SHOWD NO LONGER BE TESTED
! Z SET T0Q INDICATE DATA RETURNED
i Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTYROLLER
ERRMES
TSt 2(R4) JCHECK IF FATAL ERRCUR
BMI St 1BRANCH TIF NOT
TRAP CIRFLA
BIT ¢IDY,RO ISEE IF ALLOWED TO DROP UNITJ
BNE 64 1BRANCH IF Q7Y
BIS "MINS,(R3) 1SET DROP DRIVE BIT
5% MOV 2(R4) RO ySEE IF SOFT ERROR
COM RO
BIT ¢1 40000 ,R0O
BNE 64 1BRANCH IF NQT
BIT #SHM, SSF,S0.BIT.SFPTBL 1SEE IF SOFT ERRORS SUPPRESSED
BNE ERRMGX sOON'T PRINT IF SO
64,
BIC #CT . HSG,C.FLGLRY) 1CLEAR MESSAGE RECEIVED FLAG
CHp 04, TNUM 1ARE WE DOING DISK EXERCISER TEST ?
BNE 14 1BRANCH IF NOT
BIT ASH. LOG,SFPTBL.SL.BITY 1 SEE IF LOG BEING USED
BNE tRRAMSL
1% CALL PNTERR yTF NOT, PRINT THE ERROR MESSAGE
BCC FRRMYX I DRIVE HASN'T BEEN DROPPED, PRINT
ct/ JELSE RETURN

RETURN
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=]
QO™ h U Wlre

101356
101362
1013064
101370
101372
101376
101402
101406
1014,0
101414
101420
101424
101432
101440
101442
101444
101450
101452
101454
101456
101460
101464
101466

005737
001016
015701
005721
010137
010137
067701
005741
010137
005037
013701
062737
023737
103007
0105¢1
012700
012421
005300
013875
000402
010137
000264
000207

064650
0644x)

064450
06465¢
163024

064654
064442
064652
000106
064652

000042

064652

064652
064654

FRRMSL ;

1%:

2 X

LY
ERRMSX

TSt
BNE
MOV
TST
MOV
MOV
ADD
TST
MOV
CLR
MOV
ADD
cHe
BHIS 3%
MOV
MOV
MOV
DEC
BNE.

MOV
St
RETURN

15

LBUFS

14

DMPROG ,R1
(R1)»
R1,LBUFS
R1,LBUFN
BOMPROG,R1
-(R1)
R1.L.BUFE
FNUM

LBUFN R}
oHC .BSZ,LBUFN
LOUFN,LBUFE

R5,(R1),

~<HC . B52-2>/2,R0
(Ra)+,(FP1)

RO

Pl ]

BR ERRMS X
R1,.LOUFN

1SEE IF LOG BUFFER ESTABL IGHED
1 LBUFS CONTAINS ADDRESS IF ESTABLISHED

i LBUFS <. (DMPROG):2

1 LBLUFE «- (LBUFS) » ((DMPROG))Y - 2

1GET ADDRESS OF DATA STORAGE AREA
1ADD BYTES OF STORAGE NEEDED

tSEE [F ENOUGH ROOM

1 BRANCH IF NOT

i5TORE CONTROLLER TABLE ADORESS
iGET COUNT OF REST OF DATA IN WORDS
i STORE DATA

tRESTORE ULD VALUE UF LBUFN

SFQ 0186



[ '[ C :1

ZVOCFO UDA & DISK DRy _DIAG MACRO VOS,00 v 04 Jan -84 1611 L 140
OB SUBROUTINES BEeTIaNC MAC 5,00 Wednesday 04 Jan-84 16:12 Page 142

QoW —iT b iy

1
b2
%)
vq
65

101470
101470
101472
101476
101500
101502
101504
101510
101514
101520
101%2¢
101526
101532
101534
101540
101546
101550
1015%2
101556
101560
101564
101570
101572
101574
101600
10160¢

1016004

010446
004737
012604
005715
1004 36
016401
01640¢
004737
001031
042702
022702
001022
005264
026437
103414
104421
032700
001010
016446
004137
065245
00000¢
052713
000264
00020/

Q00244

101250

000004
000002
1002274

o3v177
100000

000170
000170
000040
00000
075704

100000

064374

tERRMC - DM REQUEST 12,

;

:REPORT AN ERROR MESSAGE IDENTYCAL TO DM REQUEST ERRMES

i THEN ADD ONE 10 THE ERROR COUNT FOR THE DRIVF AND SEE IF
tERROR LIMIT REACHED.

¥
§ INPUTS

vy - e — s ey m———y — - — L SRR Ry

tSEE IF UNIT ALREADY 10 BE DROPPED
i IF SO, JUST EXIT NOW

itGET ERFOR TYPE
1 EXIT IF NO TABLE FOR UNIT

1 IF LIMIT REACHED, BRANCH
1SEE [F DROPPIMG UNITS INHIBITED
tPUSH NLUNIT(5.4) ON STACK

yCaLL LPNTX PRINT ROUTINE
1 ADDRESG OF ASCIZ STRING

i SET 7 FOR NORMAL RE TURN
i RETURN TO CAL LLING PROQGRAM

; RS - CONTROLLER TABLE ADDRESS
] R4 - MESSACE DATA ADDRESS
i (R4) ERROR PC IN DM PROGRAM
} 2.(R&) <« 9:8 > ERROR TYPE
: < 7:0 » ERROR NUMBER
' 4.(R4) DRIVE NUMB-ER (-1 IF NOT (GIVEN)
i 6.(R4)Y «15:12> TVPE
1 <11:0 > MESSAGE POINTER
1 8.(R4) OPTIONAL PARAMETERS FOR ERRQOR PRINT ROUTINE
! 10,(R4) "
H )] "
H ) "
i 58.(R4) "
; R3 - COMMAND DATA ADDRESS
OUTPUTS
i COMMAND PACKET CONTAINING THE FOLLOWING:
3 (R3) BIT 15 SET IF ERROR COUNT REACHED
: TO INDICATE DRIVE SHOUD NO LLONGZR BF TESTED,
! Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER
H £ SEY TO IMDICATE DATA RETURNED
ERRMC;
MOV RaA, -(SP) 1 1PUSH R4 ON STACK
CALI. ERRMES 1 CALL REQUEST ERRMES
MOV (SP)+,R4 : ;POP STACK INTO Ra
ST (R3)
BMI 34
HOV 4(R4),R1 + GET DRIVE NUMBFR
MOV 2(R4),R2
CALL GTDRVT i GET DRIVL TABLE
BNE S
BIC 0t 140000,R2
oy 2100000,R2 1CHECK [F MHARD ERROR
BNE 3 1BRANCH 1F NOT
INC D.HERR(R4) 1 COUNT THE ERROK
crp D.HERR(RA) , SFPTBL +SO.EL 1 CHECK IF AT LIMIT
BLO L )
TRAP CSRILA
BIT 0I0U,RO
BNE 5 1BRANCK IF SO
MOV D.UNTT(RA), -(SP)
JSR R1.LPNTX
WORD  ERRLIM
.WORD  ARG.C! PARGUMENT COUNT o Q2
BIS GBITLS,(R3) JSET STOP TESTING BIT
38, SEZ
RE TURN
5% tLs i FLAG AS ERROR

- e e a4

S5FQ 0187

S e e ——
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66 101606 000207 RETURN

} RETURN TO CALLING PROGRAM

SEQ 0188



6L 0BA

tO UDA £ D
L. SUBROUTI

Koo /AENRe SUUL I - N By

19 101610
20 1016156
21 101620
22 101622
23 101626
24 101630
25 101634
26 101636

101640

101642

101646

101652

101654
27 101656
28 101662
29 101664
30 101666
31 101670
32 101674
33 101700
34 101702
35 101704
36 101706
37 101712
38 101714
39 1017+~

101716
40 101720

ISK DRV
NES S

042765
012401
010446
00437
001033
005764
100430
Cl1446
011546
016446
004137
065713
000006
004737
012604
Gl12402
006302
063702
067702
105712
001001
00520.?
004737
C "¢b4
000207

012604
000207

D1A
ECTION

000010 000014
102274

000002

000002
075704

106362

064432
162532

orstre

tMESSAG - DM REQUISTY 13,

;PRINT A MESSAGE WITH HEADER AS FOLLOWS:

H1H
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i UUNIT XX UDA AT XXXXXX DRIVE XXX RUNTIME HH:MM:SS *
tENTTRE MESSAGE IS PRINTED WITH PRINTX CALLS,

i
1 INPUTS
:
}
i
'
|
:
;

MESSAG:

RS - CONTROLLER TABLE ADDRESH
RA - MESSAGE DATA ADDRESS

MOV
CALL
BNE
TST
BHI
MOV
MOV
MOV
JSR

. WORD
. WORD
CALL
MOV
MOV
ASL
ADD
ADD
1578
BNE
INC
CAL L
Skl
RETURN

MOV
RE TURN

DRIVE NuMB
MESSAGE PO
MESSAGE PQ

ER
INTER
INTER

OPTIONAL MESSAGE PARAMETERS

COMMAND DATQ ADDRESS
oCT .MSG,CL,FLG(RS)

(R43):+ R}
R4, -(SP)
GTDRVT

14
D.UNTT(RA)
14
(R4), (SP)
(R5), (SP)

D.UNIT(RA), ~(SP)

R1,LPNTX
ME SSG

ARC . CY
RNTIME
(5P)+ R4
R4+ RD
R2
DMPRIOG R
SUMPROG,R¢
(R2)

ot

R

QS TRNG

(SP)+ R4

Yo P

ICLEAR MESSAGE RECEIVED FLAG
tGET DRIVE NUMBER
11FUSH R4 ON STACK
1GET DRIVE TABLE ADDRESS
1CHECK IF DRIVE FOUND
t IF UNIT DROPPED FROM TESTING

i DON'T PRINT ANYTHING
tPUSH (R4) ON STACK
tPUSH (R5) ON STACK

tPUSH D.UNIT(R4) ON STACK

1 CALL LPNTX PRINT ROUTINE
1ADDRESS OF ASCIZ STRING
JARGUMENT CUUNT o 2

iGET RUNTIME PARAMETERS
1 :POP STACK INTO R4
1GET MESSAGE POINTER
100UBLE TO MAKE BYTE UFFSET
1tADD TO START OF MLESSAGE STRINGS
tADD SIZE OF MAIN PROGRAM
1CHECK FIRST BYTE
i IF ZEROQ
i  INCREMENT TO NEXT BYTt
{OUTPUT ACCORDING TO STRING

11PUP STACK INTQ R4

SFG 01489
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LTI i) e

13
14 101722 000044
15 101724 000207

;DONE - DM KEQUEST 14
{MARIC DM PROGRAM AS NO LONGER RUNNING

 INPUTS ¢
H R5 - CONTROLL:ZIR TABLE ADDRESS

! R4 - MESSAGE DATA ADDRESS

H {(NC DATA)

H R3 - COMMAND DATA ADDRFSS

1 QUTPUTS

: Z CLEAR TO DROP UNIY FROM TESYING

DONE: CLZ ;DROP UNIT FROM TESTING

RETURN

1 T ™~

SFQ 0190



PRE -PROGRAMMED SUBROUYINES

IO T B T e

10172A
101726
101730
101732
10i734
101740
101744
101750
101752

010246
012402
006302
063702
067702
004737
012602
000207

064432
1u2466
Q737172

.SBTIL  FRE-PROCRAMMED SUBROUTINES

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

CALRL:

MOV R2, - (5P)
0V (R4)+ ,R2
ASL Re

ADD DMPROG, R
ADD 0OMPROG ,Re
CALL OSTRNG

MOV (SP)+,R2
RETURN

J15
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I

1

1 s PUSH R2 ON STACK

1GET NEW STRING PUINTER
1DO'VBLE FOR WORD COUNT

tADu START OF STRING STORAGE
tADD SIZE OF MAIN PROCRAM
yOUTPUT USING THIS STRING

1 1POP STACK INTOQ Re

tNOW CONTINUE THE OLD STRING

SEQ 0191



&

A & DISK DRy

LIKG MA

RAMMED SUBROUTINES

101754
101754
101 /56
101760
101762
101766
1017790
101774
102000
102004
102010
102014
102016
102020
102020
10202¢
102024
102030
102032
102026
102042
102046
102046
102050

010246
012402
01Ge46
0421702
001414
012700
012701
004737
112700
004737
005302
001364

012601
000301
042701
001406
004737
112700
004737

012602
000207

177400

0000C0
000040
102450
000015
075506

177400

076066
000015
075506

CRO V05,00 Wednesday 04-Jan-84 16:12 Page 146

i PRE -PROGRAMMED ROUTINE 2

I<LS

H
;PRINT AN SDI DIACNOSE RESPONSE

CALRZ:

1%:

2%

K ¥

MOV
MOV
MOV
8IC
BEQ
MOV
MOV
CALL
MOvB
JSR
NEC
BNE

MOV
SWAB Rl
BIC
BEQ
CALL
MOvVB
JSR

My
RETURN

R2,-(SP)
(R4)+ ,R2
R2, -{SP)
#177400,R2
c$

¢1€&, RO
832, Rl
PNTNUS
4CR,RO
PC,PRINTC
Re

14

(5P)+ ,R1

2177400,R1
3

CON. Al
@CR,RO
PC,PRINTC

(SP)+ ,R2

1 1PUSH R2 ON STACK

iGET COUNTS

1 1PUSH R2 ON STACK

iGET BINARY (OUNT

:BYPASS BINARY IF COUNT 1S ZERO
tRADIX IS HEX

132 BIT NUMBERS

tPRINT THE NUMBER

1STORE #CR IN RO AND

{PRINT THE CHARACTER,

i :POP STACK INTO R1
16T ASCII COUNT

;BYPASS IS COUNT IS ZERQ
{PRINT THE ASCII

1STORE #CR IN RO AND
tPRINT THE CHARACTER,

11PUP STACK INTO Re

SEQ 0192

v vyt -
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oy
o™
p

el
m

i

L15

B}
m
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OGRAMMED SUBROUTINES

1

2 i PRE -PROGFAMMED ROUTINE 3

3 i

4 tDECIDE WHETHER TO PRINT RBN

5

6 :FOUR PARAMETERS ARE PROVIDED FOR THIS ROUTINE, THE FIRST PARAMETER

7 ; SHOUWLD BE CHECKED TO SEE IF BIT 7 IS SET:

a i IF SET - TURN INTO A CALL TO ROUTINE 1 (WHICH WIILL USE OTHER 3 PARAMETERS)
9 i  IF CLEAR - SKIP OVER NEXT 3 PARAMETERS AND END ROUTINE
10

11 102052 032724 000200 CALR3: BIT oBIT7,(RA): ;CHECK BIT 7 IN FIRST PARAMETER WORD
12 10205% 001323 BNE CALR1 i IF SET, YURN INTO A CALR1

13 102060 062704 000006 ADD #6 R4 tELLSE, SKIP OVER NEXT 3 PARAMETERS

14 102064 000207 RETURN




pREBROGHRMMED S

U WU

102066
102066
102072
102076
102102
102106
102112
102114
102116
102122
102126
102132
102140

SK DRV DIAG MACRC V05,00 W

UBROUTINES

012746
01274~
012746
012746
004137
067050
000010
004737
112700
004737
012737
000207

067047
067047
067047
066651
075674

106362
000015
075506
075612

075770

1 PRE -PROGRAMMED ROUTINE 4

M15
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;PRINT BASIC LINE FOR H0ST PROGRAM ERRDR WITHOUT UDA ADDRESS
: THEN SWITCH TO EXTENDED FORMAT

CALR4:
MOV
MOV
MCV
MOV
JSR
. WORD
. WORD
CALL
MOovVB
JSR
MOV
RETURN

0BAS, -(S
OBAS. '(S
#B8AS, -(5
MBASNO, -
R1,LPNTB
BASLN
ARG.,CT
RNTIME
#CR, RO
PC,PRINTC
aPX ,PTYPE

N

-

iPUSH #BAS ON STACK

tPUSH #8AS ON STACK

1PUSH #BAS ON GTACK

iPUSH #BASNO ON STACK

i CALL LPNTB PRINT ROUTINE
i ADDRESS OF ASCIZ STRING

t ARGUMENT COUNT » 2

i STORE #CR IN RO AND
{PRINT THE CHARACTER,

SFQ 0194




oo
N

S

L

peligll

m
NN D N QO

10
1

)

28
2T

102142
102142
102146
102152
10215¢
102160
102164
102170
02172
102174
102200
102204
102210
102216

& DISK DRV DIAG MA
MED SUBROUTINES

012746
012746
011546
012746
012746
004137
067050
000012
004737
112700
004737
012737
000207

067047
067047

067013
066651
075674

106362
000015
075506
075612 075770

1 PRE -PROGRAMMED ROUTINE 5

NT5
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;PRINT BASIC LINE FOR HOUST PROGRAM ERROR WITH UDA ADDRESS
i THEN SWITCH TO EXTENDED FORMAT

CALRS:
MOV
HOV
MOV
MOV
MOV
JSR
. WORD
. WORD
CALL
MOVB
JSR
MOV
RETURN

#BAS, -(SP
#BAS, -(SP)
(RS, -(SP)
#BASL2, - (S
#BASNO, -(S
R1,LPNTB
BASLN

ARG .CT
RNTTME
#CR,RO
PC,PRINTC
4PX ,PTYPE

)

P
P

;PUSH 0BAS ON STACK

tPUSH #BAS ON STACK

tPUSH (RS) ON STACK

tPUSH @BASL2 ON STACK

i PUSH @BASNO ON S5TACK

: CALL LPNTB PRINT ROUTINE
t ADDRESS OF ASCIZ STRING

i ARGUMENT COUNT &+ 2

i STORE #CR IN RO AND
tPRINT THE CHARACTER,

SEQ@ 0195
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PRE -PROGRAMMED SUBROUTINES

T Hde At

-

oC-

102220
102220
10222¢
102224
102230
102e3e

010246
01240¢
004737
012602
000207

01772

1PRE PROGRAMMED ROUTINE &
!
1ICALL ALTERNATE PRINT ROUTING [N PDP-1}

CALRG;

HOV
MOV
CAL L
MOV
RETURN

Rg. (SP)
(R4). ,R2
OSTRNG

(SPJ+ [

B l f)

MEMORY

1 'PUSH R2 ON STACK

}GET NEW STRIMG: POINTER
POUTPUT JSING THIS STRING

3} 1POP STACK INTO Re

tNOW CONTINUE THE OLD STRING

SFQ 0196
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PRE -PROGRAMMED SUBROUTINES

—

(o SRULIP B BVl g

C L~y

102234
102254
102236
102247
102246
102250

010246
012702
004737
012602
000207

Cle

i1 PRE -PROGRAMMED ROUTINE 7
“REPLACE UDA MODWE HM7161"

H
1 PRINT
CALR7;

MOV
MOV
CALL
HOV
RETURN

Re, (5P)
@XFRU,R2
OSTRNG

(SP)+,Re

1 1PUSH RZ2 ON STACHK

11PORP STACK INTO Re

SFQ 01737
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PRE -PROGRAMMED SUBROUTINES

oAl -

-

CcCLm-

102252
102252
102254
10226V
102264
1022606

010246
012702 074164
004737 Q75772
012602
000207

1 PRE -PROGRAMMED ROUTINE 8
" UDASA CONTATINS  XXXXXX*

:
1PRINT
CALRS8:

MOV
noy
CALL
MOV
RETURN

]2, (5P)
@XSA, K2
OSTRNG

(SPR)Y+ R

D16

1 1PUSH K2 ON STACK

1 1POP STACK INYO Re

SFU 0158
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PRE -PROGRAMMED SUBROUTINES SEQ 0199
1
g PRE -PROGRAMMEDN ROUTINE 9
~ !
4 ; REPRINT LAST NUMBER
b : R4 -» TABLE
9’ 02270 005744 CALR9: TST -(R4)

1
10g272 9000207 RETURN



CZUDCED UDA £ DISK DRY DIAG MACRO V05,00 Wednesday

PRE «PROGRAMMED SUBROUTINES

-
f - R RN ol Vo R R SR I~ IR e

et b e
FoEo JNE. BT,

A ERa VR (U (U S8
N wWmiore O

26
2!
28

-
€

30
5
32

34

102274
102274
102276
102300
102304
102310
102312
102314
102320
102322
102324
102326
102330
102330
102332
102334
102336
102340
102342
102344

10,3546
102350
102356
102360
102362

010246
010504
062704
012702
005714
001406
027401
00l412
005724
005302
001370

104455
000043
000000
0 75000
012602
000244
000207

011404
116437/
01260
000264
000207

000020
000010

000000

000002 QQ2074

1GTDRVT

16
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i
1GET DRIVE TABLE POINTER

4
i INPUTS
} RS

i
: OUTPUTS:

- CONTROLLER TABLE ADDRESS
R1 - DRIVE NUMBER

R4 - DRIVE TABLE ADDRESS
LOADED WITH UNIT NUMBCR QF DRIVE
IF DRIVE TABLE NOT FOUND AFTER ERROR PRINTED

l
1 L$L UM -
H 2 CLEAR

GYORVT
MOV
MOV
ADD
MOV

15 TST
BEQ
CHP
8rQ

es: TST
DEC
BNE

TRAP

. WORD
.WDRD
. WORD
MOV
cLZ
RETURN

4% MOV
MOvE
MOV
SE7
RETURN

34

R2, -(SP)
R%,R4
oC.DRO,RA
°8, ,R2
(R4)

3

8(R4) ,R1
44

(kh e

Rz

1

C$ERDF
345

0

ERRO35
(SP)+ ,R2

(Ra),R4
D.NIT(RA),L3LUN
(5F)+ ,R2

11PUSH R2 ON STACK

1tGET CONTROLLER TABLE ADRESS

yADY OFI'SET T2 DHIVE TABLE ADDRESS
1GEY COUNT OF DRIVES

iCHECK IF AN ADDRESS HERE

i COMPARE. DRIVE NKUMBERS
1BRANCH IF A HMATCH
1BUMP ADDRESS

1LOOK AT ALL OF THENM

i i1POP STACK INT(O RO
1CLEAR 2 AS ERROR FLAI,

(CET ADDRESS (F TABLE
CET UNIT NMBER

13 POP STACK INTQO R2
l'.oET Z FLAL"

SEQ 0200



SREBROGHRImED F08RETY 1R

_—
CLEITNB W

102364
102364
102366
102370
102374
102376
102402
102404
102406
102410
102412
102414
102416
102420
102424
102406
102430
102430
102434

2 1024546

10436
102440

010046
005001
1212027
103415
12122/
101012
006301
010100
006301
006301
060001
112200
162700
060001
000760
005701
001001
005201

012600
000207

b MACRD V05,00 Wednesday 04.Jan-84 16:12 Page 155

00000
000071

000060

JGETCNT

bl6

[
1GET COUNT IN NEXT CHARACTERS OF STRING PQINTED TO BY R,

tNUMBER WILL BE IN DECIMAL,

(DEFAULT OF 1,

IF NO NUMBER, RETURN A

H
1 INPUTS:
: R2 - POINTER T0O ASCII STRING
; OUTPUTS:
: R1 - NUMBER READ OR A ONF
: Re - POINTING TO CHARACTER NAFTER NUMBER
GETCNT:
MOV RO, -(5P) 11PUSH RO ON STACK
CLR R1 1START WITH ZERO COUNT
GETCNX: CMPB (R2),2'0 1CHECK IF CHARACTER A DIGIT
BLO GETCDN tBRANCH IF LOWER THAN ZERG
g (R2),0'9
BHI GETCDN 1BRANCH TF HIGHER TiHAN NINE
ASL R1 JMULTIPLY NUMBER BY 10
MOV R1.RO 1 SAVE 2N
ASL R1 1 COMPUTE AN
ASL R] i COMPUTE 8N
ADD RO,R1 it BN + 2N = 10N
MOVB (R2)+,RO 1GET DIGIT FROM STING
SLR o' 0,RO (CET RID OF ASCII
RDD RO,R1 1ADD TO NUMBER
BH GE TCNX 1GO TO NEXT CHARACTELR
GETCON: 15T R1 1CHECK IF NUMBER 14 ZERO
BNE GE ICXX i IF ZERO, CHANGE
INC R1 i TO DEFALT OF ONtb

GETCXX:
MOV (SP)+ RO
RTS PG

1iPOP STACK INTO RO

St@ 0201
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PRE -PROGRAMMED SURROUTINES

102442
102444
102450
102450
102452
102454
102456
102460
102462
102466
102470
102472
1024172
102474
102476
102%02
102504
102506
102512
102514
102520
102522
102524
102526
102530
102534
102536
102340
10254¢
102544
102550
102552
102554
102556
102560
102562
102964
102570
100572
1025174
102600
100,602
102606

010100
004737

010¢46
010346
010546
012403
005005
020127/
003401
012405

010446
010504
012702
160102
002002
062702
001414
012705
005302
001402
006205
000774
02012/
003402
040504
000401
040503
004737
010546
005202
004703
001372
0057C4
001370
020027
001423
010103
162700
003002
012700
Q47437

102364

000020

000020

000020
100000

000020

102704

00001,

000014

00000 %
102704

1 PNTNUM
:PRINT A
:INPUTS:
:OUTPUTS
’a

PNTNUM
PNTM G

o g I
3%

44

2% I
6%

73:

NUHHER

R1 - RADIA OF NUMBER

R2 - ASCII STRING TO COUNT Ot BITS IN NUMBER

R4 - PODINTER TO NUMBER (1.OW WORD)

NUMBER IS PRINTED. LEADING ZEROS ARE PRINTED EXCEPT FOR
DECIMAL NUMBERS (LEFT JUSTIFIED).

RO - CONTENTS DESTROYED

MOV Ri,RO 1 SAVE RADIX
JSR PC,GETCNT JGEY COUNT OF BITS
MOV Re, -(S5P) 11PUSH R2 ON STACK
MOV R3, -(5P) 1 1PUSH R3 ON STACK
MOV RS, -(s5P) 1 ;PUSH RS ON STACK
HOV (R4): ,RT iGET ONE PARAMETER WORD
CLR RS JCLEAR STORAGE FOR OTHER
cMP R1,e16 tMORE THAN 16 BITS TN NUMBER?
BLE 14
MOV {R3)*,R5 JYES, GET SECOND PARAMETER WORD
HOV R4, (sP) 1 :PUSH RA ON STACK
MOV RS ,R4 1P)T HIGH WORD IN R4
MOV 216. ,R2 i COMPUTE BITS NOT WANTED
suUB R1,R2 1BY SUBTRACYING BITY TO USE
BGE 23 (FROM 16,
ADD o116, R2 1IF NEGATIVE . ADD 16 FOR FIRST WORD
BEQ 64 IF ZERO, i JITS NERD BE CLEARED
MOV #BIT1S5,R5 1START MASNY L, ITH SIGN BIT SEY
DEC Ro ICOUNY BLTS TN HMASK
BEG 4%
ASR RS tSHIFT MOR!I BIYS TO RIGHT
BRR L3
gﬂp Rl1,016, JMORE THAN 16 BITS IN NUMRER?
LE Y}
g;c R5,R4 1YES, CLEAR IN HIGH WORD
&4
BIC R9,RE iNO, CLEAR IN LOW WORD
JSR PC,D1IVIDE tDIVIDE BY RADIX IN RO
MOV R%S, -(SP) 1 1PUSH RS ON STACK
INC H,! 1COUNT DIGITYS UON STACK
167 3 (CHECK 1IF QUOTIENT IS8 Z&EPN
BNt 63
1571 R4
BNE t
cre RO,®10, 1 IF RADIX IS DECIMAL
Bt Q 101 i JUST GO PRINT DIGITS ON STACK
MOV R1.,R3 tOTHERKISE COMPUTE NUMBER OF Lt BDING JEROS
sUB 812, RO JCIVIDEND Is BITS IN NUMBER
BGT rs t0IVISOR 1S BITS PER DIGIT PHRINTED
MOV 4% ,RO i (3 OR &)
JSR PC,DIVIDE

SFQ 0202
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54
55
o6
57
58
59

6U
61
60

[o%]
64
65
113
67

68
69
70

71

102612
102614
102616
102620
102622
102624
102624
102630
1026 34
102636
102640
102640
102642
102646
102652
102654
102660
102660
102662
102666
102670
102672
102674
102676
102700
102702

SUBROUTINES

005705
001401
005203
160203
001406

112700
004737
005303
001372

012605
062705
020527
003402
062705

110500
00A’x7?
005302
001363
012604
012605
012603
01260,
Qo007

000060
075506

000060
0000n71

000007

075506

Bs:
9%

10%:

115:

TST
BEQ
INC
SUR
BEQ

MOvB
JSR
DEC
BNc.

MOV
ADD
CHP
BL.E
ADD

MOvB
JSR
DEC
BNL
MOV
MOV
MOV
HOV
RTS

1716
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R5

84

R3
R2,R3
104

©'0,R0O
PC,PRINTC
R3

93

(SP)+ RS
2'0,R5

R5,0'9

114
Q<'A-'9-1> RS

RS ,RO
PC,PRINTC
R2

104

(SP)+ R4
(5P)+ RS
(SP)+ ,R3X
(SP)+, R
PC

1 IF REMAINDER NOT ZERQ
t INCREMENT QUOTIENT

1SUBTRACT DIGITS ON STACK
iNO LEADING ZERQS I+ ZERO

:STORE ©'0 IN RO AND
$tPRINT THE CHARACTER,

JREPEAT UNTIL COUNT REACHES ZERO

1 iFuP STACK INTO RS
1CNVERT TO ASCIT DIGIT

1 IF GRERYER THAN A 9

i CONVERT T0O A UR HIGHER
i FOR HEX DIGIT

1STORE RS IM RO AND
;PRINT THE CHARACTFR.,
sREPEAT FOR ALL DISITS
3 ON STACK

i iPOP STRACK INTO R4
1:POP STACK INTO RS

1 1POP STACK INTO R3
;1POP STACK INTO R2

SFQ@ 0203
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PRE -PROGRAMMED SUBROUTINES

PR EoRels ADNE RS - A E R V¥

102704
102704
102706
1021712
102714
102716
102720
102722
102724
102726
102720
102732
102734
102736
102740

010246
012702
005005
Cu6303
006104
006105
020005
101002
160005
005203
005302
001367
012602
000207

000040

tDIVIDE

J16

:
1DIVIDE A 32 BIT UNSIGNED NUMBER BY A 16 BIT UNSIGNED NUMBER.
JREPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER,

sWILL NOT CHECK FOR DIVIDE BY ZERD,

: INPUT S
! R3
; R4
; RGO
; QUTPUTS:
: R3
: R4
: RS
DIVIDE :
MOV
MOV
(LR
1%: ASL
ROL.
ROL
CHP
BHI
508
1NC
2 DEC
BNE
MOV
ars

LOW 16 BITS OF DIVIDEND
HIGH 16 BITS OF DIVIDEND

DIVISOR

LOW 16 BITS UF QUOTIENT
HIGH 16 BITS OF QUOTIENT
- REMATINDER

Re, -(SP)
932.,Ra2
R

R3

R4

RS

RO ,R5
2t
RO,R5
R3

RO

14

(SP)+ ,R2

PC

1 1PUSH R2 DN STACK

;SET UP SHIFT COUNT

i START WITH ZERD REMAINDER
it SHIFT LEFT INTO RS

sWILL DIVISOR GO INTQ REMAINDER
iONLY SUBTRACT TF IT WILL

1 SUBTRACT DIVISOR

tPUT A ONE INTO QUOTIENT

tCOUNT THE SHIFTS

1iPUP STACK INTO R2

SEQ 0204



K16

CZUBCEO UDA & DTSK DRV DIAG MACRO V05,00 Wednesday 04-Jan-84 16:12 Page 158
PRE-PROGRAMMED SUBROUTINES

102742
102742
102744
102750
102752
102754
102756
102760
102762
102764
102770
102772
102776
103000
103002
101004
103006

010046
012/00
00500%
006301
006102
006103
006104
006105
022705
101002
162705
005201
005300
001363
012600
000207

000100

000012
000012

:DIV1O

H

;OIVIDE A 64 BIT UNSIGNED NUMBER BY A 10,

{REPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER,
iWILL NOT CHECK FOR DIVIDE BY ZERO,

i INPUTS
R1
R2
R3
R4

QUTPU’S
R1
Re
R3
R4
RS

-t W Ws W ms We WE Ws @e @

DIV10:
MOV
MOV
CLR

1%: ASL
ROL
ROL
ROL
ROL.
CHP
BHI
SUB
INC

28! DEC
BNE
MOV
RTS

1 1 %

B ] t 3 ?

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)
464, RO
RS
Rl
R
R3
R4
RS
210, ,RY
g |
210, ,RY
R1
RO
1%
(SPY+ RO
PC

1 1PUSH RO ON STACK
s SET UP SHIFTY COUNT
i START WITH ZERO REMAINDER

$SHIFT LEFT INTO RS

tSILL DIVISOR GO INTO REMAINDER?
iONLY SUBTRACT IF IT WILL

1 SUBTRACT DIVISUR

tPUT A ONE INTO QUOTTENT

;COUNT THE SHIFTS

i ;POP STACK [MTO RO
i <R4,R3I,R2,Rl> AND REMAINDER IN RS

SEQ@ 0205
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1PRINT HEX NUMBERS WITH LEADING SPACE

103010
103010
103014
103020
10302¢
103024
17030
1o 32
103.36

103040
103040
103044

103050
103050
1045052
103054
103056
103060
103062
103066
103070
1030 /4
103100
103104
103106
103112
103112
103114
103120

112700
004757
010146
000301
004737
012601
004737
000207

112700
004737

010146
006001
006001
006001
006001
004737
012611
042701
062701
020127/
003402
062701

110100
004’57
000207

200040
075506
103050
103050

000040
075506

103070
177760
000060
000071

000007

075506

T2PNTW:

T2PNTB:

i PRINT TWO HEX DIGITS FROM NUMBEK IN Rl

T2PNT :

T2PNTO:

T2PNTD:

L.1%

MOVB &' RO

JSR PC,PRINTC
MOV R1,-(SP)
SWAB R1

CALL T2PNT

MOV (SP)+,R1
CALL T2PNT
RETURN

MOva #' RO
JSR PC,PRINTC

MOV R1,-(SP)
RCR R1

ROR R1

ROR R1

ROR R1

CALL TEPNTO
MOV (SP)Y: RY
BIC @tC17,R1
ADD ¢'0,R1
CMP R1,4'9
BLE T2PNTD

ADD @< A-9-1>, M
MOVB R1,RO

JSR PC,PRINTC
RETURN

M1

1STORE & IN RO AND
tPRINT THE CHARACTER,
1 tPUSH R1 ON STACK

iPRINT HIGH TWO DICIYS
i ;POP STACK INTO R1
{PRINT LOW TWO DIGITS

iSTORE #*  IN RO AND
i PRINT THE CHARACTER,

y PUSH K1 ON STACK
iSHIFT TO GEY HIGH DIGIY

tPRINT TWO DIGITS
i 1POP STACK INTO Rt
iCLEAR M IHER BITY
t CONVERT TU ASCII CHARACTER
+ IF GREATER THAN A 9
i  CONVERT 10 A OF HIGHFR
i FOR HEX DIGIT

:STORE RY IN RO AND
iPRINT THE CHARACTER,

SEFQ 0206
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RE -PROGRAMMED SUBROUTINES

1
e 1 TAGNUM
3 ;
4 tGET A HEX DIGIT FROM AN ASCII INPUT STRING
D H
& s INPUTS ;
! 3 R1 - STRING POINTER
3 i OUTPUTS :
9 i R4 - NUMBER
10 i R1 - UPDATED STRING TO CHARACTER AFTER NUMBER
11 : RO - COUNT OFf DIGITS (O IF END OF t_INF FOUND)
10
13 10%X122 005000 T2UNUM: CLR RO sCLEAR DIGIT COUNT
14 103124 105711 7518 (A1) jCHECK IF END OF L INE
15 103126 001442 BEQ T2GNX tREPORT NUAL. CHARACTER FOUND
16 103130 121127 000040 CHPB (R1), & ;CHECK 1IF A SPACE
17 103134 001002 BNE T2GNDL tIF SO, IGNORE IT
18 10313 005201 INC R1
19 103140 000770 BR T2GNUM
20 103142 005004 T2GND1: CLR R4 sCLEAR NUMBER STORAGE
21 103144 T2GND2 ¢
103144 010246 MOV Re,-(5P) 3 PUSH Re ON STACK
¢ 103146 112102 MOve (R1)+ ,R2 tGE T CHARACTER
3 103150 162702 000060 SU8B #'0,R2 ¢CONVERT TO HEX DIGIT
<4 103154 100431 BMI T2GNE
25 103156 020227 000011 CHP Re,#9,
26 103162 003410 BLE T2GNDZ
27 103164 020227 000021 CMP Re,#<'A-"0>
28 103170 10342% BLO TZ20GNE
29 103172 020227 000026 CHP RS, O F 10>
30 103176 101020 BHI Te2GNE
31 103200 162702 0000Q7 Se #<'A-'6-1> Re
2 103204 006304 T2GND3: ASL R4
33 103206 006304 ASL k4
34 1C3210 006304 ASL. R4
35 103212 006304 RSL. R4
36 103214 050204 BIS KRe R4
3? 105216 005200 INC RO
38 103220 012602 MOV (SP)Ys RS y tPOP S TACK INTO Re
39 1032¢¢ 105711 TST8 (R1)
40 103224 001403 BEQ T2GNX
41 105226 121127 Q00040 CHPB (R1), ¢
42 103232 (001344 BNE T2GND2
41 103234 005700 T2HGNX 76T RO
34 103236 000207 RETURN
o)
46 103240 T2GNE:
103240 012002 MOV (SP)Y+ ,R2 ;i POP STACK INTO R
103242 012600 HOvV (SP)+ ,RQ 1 tPUP STACK INTU RO

47 103244 000137 100340 JMP TeCMDE



USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTAT 10N
DOCUMEN I NT ;N
DOCUMENTA . TON
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION

DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENT/ TION
OCCUMENTATION
DCCUMENTATION
DOCUMENTATIUN
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION

DOCUMENTATION
DOCUMENTATTION
DOC{MENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATICON
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
BOCUMENTATION

DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATYON
DOCUMENTATICN
DOCUMENTATTION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION

R
.i‘lFe
PN

USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

LISER
USER
USER
USER
USER
USER
USFE 4
USE.
UStn
USED
USEH
USER
USER

USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTAYTON
DOCUMENTATION
DOCUMENTAT ION
DOCUMCNTATION
DOCUMENTATICN
DOCUMENTATION
DOCUMENTAT ION
DOCUMENTATION
DUCUMENTATION
DOCUMENTATION

DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
LOCLMENTATION
DOCUMENTATION
DOCUMENTATION
NOCUMENTATION
QOCUMENTATION
DOCUMENTATION
DOCUMENTAT ION
DOCUMENTATION

DOCUMENTATION
DOCUMENTATION
DOCUMEN I AT TON
DOCUMENTAT LUN
DOCUMENTAT ION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION

DOCUMENTATIUN
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DUCUMENTATION
DOCUMCNTATION
DUOCUMENTATION
DOCUMENTATIUN
DOCUMENTATION
DOCUMENTAT TON
DOCUMENTATION

LI T

ALHIT TTOOO
g e i

[

LI

zx

USER DOCUMENTATION ... .B9
USER DOCUMENTATION ....(9
USER DOCUMENTATION ....D9
USER DOCUMENTATION ... .E9
USER DOCUMENTATION .,..F9
USER DOCUMENTATION ,...G9
USER DOCUMENTATION ... .H9
USER COCUMENTATION ....I9
USER DOCUMENTATION ....J9
PROGRAM HEADER «. .. K9
PROGRAM HEADER N W
DISPATCH TABLE M9

DEFAULT HARDWARE P-T....N9

SOFTWARE P-TABLE ....B10
GLOBAL EQUATES SECTI....C1O
GLOBAL EQUATES SECTI....D10O
UDA BIT DEFINITIONS ....E10
UDA BIT DEFINITIONS ....F10
ROST COMMUNICATION A, ...G10O
HOS T COMMUNICATION A, .. H1O
COMMAND PACKET OPCOD....I10
COMMAND PACKET OPCOD....J10
COMMAND PACKET OFFSE. .. K10

ENO PACKET OFFSETS ....L10
END PACKET OFFSETS ... .M10O
STATUS AND EVENT COD....N1O

CONTROLLER TABLE DEF....B1l
CONTROLLER TABLE DEfF. ., .C11
CONTROLLER TABLE DEF....D11

GLOBAL DATA SECTION ....E11
GL.OBAL DATA S5ECTION ....F11
LEOHAL DATA SECTION ., ,G1l
GLOBAL TEXT SECTION .. H1Y
GLOBAL TEXT1 SECTION ... .T11
GLOBAL TEXT SECTION ....J11
GLOBAL TEXT1 SECTION ....K11
GLLOBAL ERROR REPORT ., .L11
GLOBAL ERROR REPORT ., .M11
GLOBAL ERROR REPORT . ,..Nl1
GLOBAL ERROR REPORT ... .Bl2
GLOBAL ERROR REPORT ,...C12
CLOBAL. ERROR REPORT ., . .D12

GLOBAL SUBROUTINES §&,...E12
GLOBAL SUBROUTINES S....F12
GLOBAL SUBROUTINES S....612
GLOBAL SUBROUTINES S

GLOBAL SUBROUTINES S....
GLOBAL SUBROUTINES S, .,.J12
GLObAL SUBROUTINES S

Gl OBAL SUBRROUTINES S....1.12
GLOBAL SUBROUTINES 5., . . M12
GLOBAL SUBROUTINES S....N12

GLOBAL SUBROUTINES S....H13
GLOBAL SUBROUTINES G,...C13
G/ OBAL SUBROUTINES G, ., .C13
GLOBAL SUBROUTINES 5....E13
GLOBAL SUBROUTINES S.., ,F13
GLOBAL SWUPROUTINES 5..,.G13%
GLOBAL SUBROUTINES S....H13
GLOBA! SUBROUTINES G....I13
GLOBAL SUBROUTINES S....J13
GLOBAL SUBROUTINES S.,. K13
GLOBAL SUBROUTINES S....L13
GLOBAL SUBROUTINES S....M13
GLOBAL SUBROUTINES S....N13
GLOBAL SUBROUTINES S....Bl14
GLOBAL SUBROUIINES S....Cl14
GI.OBAL SUBROUTINES S.., D14
GLOBAL SUBROUTINES &....t14
GLOBAL SUBROUTINES S....F1l4
GLOBAL SUBROUTINES S....G14
GL.OBAL SUBROUTINES 5....H14
GLOBAL SUBROUTINES S.,, .T114
GLOBAL SUBROUTINES S....J14
GLOBAL SUBROUTINES S....Kl4
GLOBAL SUBROHITINES S....l14
GLOBAL. SUBROUTINES S....Ml14
GLOBAL SUBROUTINES S....N1a
GLOBAL SUBROUTINES S....Bl5
GLOBAL SUBROUTINES S....C15
GLOBAL SUBROUTINES $....01%
GLOBAL SUBROUTINES G....E15S
GLOBAL SUBROUTINES S....t15
GLOBAL SUBROUTINES S....G1S
GLOSAL SUBROUTINES S....H1Y
GLOBAL SUBROUTINES S....I15

PRE -PROGRAMMED
PRE -PROGRAMMED
PRE -PROGRAMMED
PRE -PROGRAMMED
PRE - PROGRAMMED

PRE -PROGRAMMEL

SUBRO. .. . J15H
SUBRO. .. .«K15H
SUBRO. ...l 15
SUBROQ. .. .M1YH
SUBRO....N15

SUBRO. .. .Bln

PRE -PROGRAMMED SUBR( ... .l16
PRE -PROGRAMMED SUBRO., .. .Dla
PRE -PROGRAMMED SUBRO....t1n6
PRE -PROGRAMMED SUBRO, .. .I'lo

PRE -PROGRAMMED
PRE -PROGRAMMED

SUBROD... .LGln
SUBRD., .. .Hle

PRE -PROGRAMMED SUBRU. .. .. lies
PRE -PROGRAMMED »UBRO. .. .. J16
PRt -PROCRAMMED SUBRD. ., . Kln
PRE -PROGRAMMEN SUBPO ., ., L 1¢

PRE -PROGRAMMED

SUBRU. ., \Mle
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PRE -PROGRAMMED SUBROUTINES

SO~ LN D (N

16
17
18
19
20

2l
22

o
23
26
32

33

55

37
38
39
40

42
43
44
45
46
47

45
49

20

103250
103250
103252
103254
103256
103262
103264
103272
103274
103274
103276
103302
103306
103310
103314
103316
10332
143324
103326
103326
10333¢
103334
103340
103342
103344
103346
103352
103356
103362
103364
103370
103372
103374
163374
103376
103400
103407
103404
103406

010046
010146
010246
005764
002004
116537
000416

010446
016401
004737
001036
005764
100004
052713
012604
000423

01504
012742
016412
006112
006112
006112
042722
016412
042722
003022
012712
104460
000241

01260¢
01261
012600
000207
C00261
000772

¢00002

000004
102274

000002
100000

064472
000002

177774
000002
140000

075250

B1
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002074

1PNTERR

i
1PRINT ERRUR MNESSAGE FROM DM PROGRAM REQUEST 1i OR 12,

'

1 INPUTS

i RS - CONTROLLER TABLE ADDRESS
) R4 - MESSAGE DATA ADDRESS

! R3 - COMMAND DATA ADDRESS
jOUTPUTS

i
)

PNTERR:

14:

3%
2 X

44

ERROR MESSAGE PRINTED
15 SET IN COMMAND DATA IF DRIVE HAS BEEN DROPPED

BIT

MOV
MOV
MOV
IST
BGE 1%
MOvVB
BR

MOV
MOV
CALL
BNE
TST
BPL
BIS
MOV
BR

MOV
MOV
MOV
RO
ROL
ROL
BIC
MOV
BIC
CLR
MOV
TRAP
CLC

MOV
MOv
My

RE 7 RN
SEC

BR

giUNIT(RS).LtLUN

R4, -(SP)
4(R4),R1
GTORVT

54
g.UNIT(Rd)

4
#MI715,(R3)

{SP)+ R4
#ERRTYP R2
2(’4),(R2)
(R2)

(R2)

(R2)
OtC3,(R2)
2(R4),(R2)
21840000,(R2)
(R2)e.
®ERR.TN,(R2)
CI1ERROR

—~
LLnw
o0
A
e
DD
L= LoV

a3

© A it e e R et v e et oy — = w vm e

11PUSH RO ON STACK

1 1PUSH R1 ON STACK

1 1PUSH R2 ON STACK

1GET DRIVE NUMBER

1CHECK IF BIT 1S SET

s IF SO, GET UNIT FROM CONTROLLER TABLE

1:1PUSH R4 ON STACK

1GET DRIVE NUMBER

1GET DRIVE TABLE ADDRESS

1 IF UNIT DROPPED, EX1T

1SEE IF UNIT HAS BEEN DROPPED FROM TESTING
s+ PROCEED IF STILL YO BE TESTED

sTELL DM PROGRAM TO STOP TESTING THIS UNIT
3 iPOP STACK INTD RA

11POP STACK INT{) R4
sGET POINTER TO ERROR YABLE
1GET ERROR TYPE

1CLEAR LOW 2 BITS

1MASK LOW 14 BITS

1CLEAR MESSAGE POINTER

iGET ROUTINE NUMBER

;ORIVE HAS NOT BEEN DROPPED
11POP STACK INTO R2

1:POP STACK INTO R1

1 tPOP STACK INTO RO

1ORIVE MAS BEEN URUPPED

s o P R - I

SFQ 0208
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1

c 1VOAINT

3 |

4 tFUNCTIONAL DESCRIPTION:

5 ) SUBROUTINE TC INITIALIZE A UDA AND BRING IT ON-LINE.

6 ) ALL STEPS ARE CHECKED, AN ERROR MESSAGE IS REPORTED IF ANY ERROR
? 3 DETECTED,

8 3

9 1t INPUTS

10 ) RS - ADDRESS OF CONTROLLER TABLE.

11 1 R4 - LENGTH, INTERRUPT AND VECTOR FIELDS TO SEND TO UDA

) s IMPLICIT INPUTS:

13 3 FFREE - FIRSTY FREE ADDRESS OF MEMORY. THIS ADDRESS IS GIVEN TO UDA

14 ' AS START OF RING BUFFER.
FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS.

}
16 s QUTPUTS:

R1 - SIZE OF RING BUFFER IN WORDS IF NO ERROR,

H

18 ! R4 - ADDRESS OF UDAIP REGISTER IN UDA,
19 i RS - UNCHANGED,
20 }
2l 3 Z CLR IF NO ERROR,
Eg 3 Z SET IF ANY ERROR REPORTED
< 3
gg :CHECK IF ENOUGH FREE MEMORY FOR RING BUFFER
26 104612 UDAINT:

104612 010346 MO R3, -(SP) b iFUSH RY ON STACK
2?7 104614 010400 MOV R4 RO 1GET MESSAGE LENGTH
28 104616 O00300 SWAB RO
29 104620 042700 177770 BIC #177770,R0
30 104624 004737 105550 JSR PC,CLOG jCOMPUTE LOGARITHMIC VALUE
31 104630 010102 MOV R} ,R2 1 SAVE RESULT IN R2
32 104632 010400 MOV R4 ,RO tGET COMMAND LENGTH
33 104634 000300 SWAB RC
324 104636 006000 ROR RO
35 104640 006000 ROR RO
36 104642 006000 ROR RO
37 104644 042700 177770 8IC e177770,RO
38 104650 004737 105550 JSR PC.CLOG tCOMPUTE LOGARITHMIC VALUE
39 104654 060201 ADD R2,R1 tADD THE TWO RESWLTS
40 104655 006301 ASL Rl IMUALTIPLY BY 2 WORDS PER RING
41 104660 062701 000002 ADD @HC . ISZ2>/2,R1 tADD SPACE FOR INTERRUPT INDICATORS
42 104664 020137 0€4414 LMP R1,FSIZE 1COMPARE WITH SIZE OF FREE MEMORY
43 104670 101402 BL.OS 14
2; 104672 000137 9075410 JMP FMERR 1FATAL ERROR IF NOT ENOUGH MEMORY
:fy‘ tFILL HOST COMMUNICATION AREA WITH ALL ONES
48 104676 013702 064412 14: MOV FFREE ,R2 1GET FIRST ADDRESS OF RING BUFFER
49 104702 010103 MOV R',R3 1GET SIZE OF RING BUFFER
5C 104704 012722 \71717177 2% MOV &-1,(R2)» tWRITE ONES YO BUWFFER
51 104710 005303 DEC R3 1COUNT THE WORDS IN BUFFER
g% 104712 003374 BGT 24 1LOOP UNTIL ENTIRE BUFFER WRITTEN
!'gé tD0 THE INIVIALIZATION
26 10471¢ 004737 105Q70 JSR PC,UDAIST 100 FIRST THREE STEPS

SFQ 0222
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PRE -PROGRAMMED

o7
58
e
6J
61
62
€3

54
65
£6
&7
8
65
70
71
72
73
74
75
T8
17
78
149
8c
81

83

a5
86

57
88
890

91
100
102
103
104
105
106
107
108
109
110
111
112

113
114

104724
104722
10472¢
104732
L SV A
12474y
1CA742
104744
104 /46
104750
104752

104754
104756
1354760
104754
104765
164772
104774
10475
105000

105002
105006
105010
105012
105014
105016
105020

105022
105022
105024
105026
105030
105032

105034
105040
1CH042
105044
105050
105054
105056
105060

105062
105062
105064
105064

SUBRGUTINES

103460
012364
012700
06402
00:410
100005
104455
000030
¢ 00000
74602
0004453

CO5%00
1565
;10264
211902
004 /37
103433
010146
004733
012601

0137¢2
010103
005722
001003
005303
003374
000405

104455
000027
000000
074516
000413

016500
OV6300
06300
052700
010064
012603
000244
000207

012603
000264
000207

000002
000310
000002

000002
105410

064412

000006

000001
000002

44
5%:

6%:

7%:

8%

9%

8Ccs
MOV
MOV
MOV
BEQ
3PL
TRAP
«WORD
WORD
. WORD
B8R

DEC
BNE
MOV
MOV
JSR
8CS
MOV
JSR
MOV

94

D&

(R3).,2(R4)

4200, ,RO
2{R4),R2
54

41
C$ERDF
24

0

ERRO24
St

RO

3t
R2,2(R4)
(R4),Re2
PC,UDARSP
9t
Rlo'(sp)
PC,B(R3).
(SP),R1

tGET OQUT If UDA MICROCODE REPURTED FAILURE

IWRITE NEXT WORD TO UDASA REGISTER
tGET TRY COUNTER

1 LOOK AT UDASA

(WRITE O TO UDASA (PURGE)

tREAD FROM UDAIP (POLL)

tWAIT FOR STEP OR ERROR BIT

1GET OUT IF UDA MICROCODE REPORTED FAILURE
4 tPUSH R1 ON STACK

;i CALL LAST ROUTINE

$1POP STACK INTO R1

1CHECK HOSY COMMUNICATION AREA FOR ALL 2EROS

MOV
MOV
TST
BRE
DEC
BGT
BR

FFREE ,RZ
R1,R3
(R2)»

74

R3

6%

8%

C$ERDF
23

¢
ERRO23
94

1GET FIRST ADDRESS OF RING BUFFER
1GET STZF OF RIWG BUFFER

1 CHECK WORD IN BUFFER

160 TO ERROR REPORTER IF NOT ZERD
;COUNT THE WORDS IN BUFFER

1LOOP UMTIL ALL WORDS CHECKED

1SENG GO BIT 10 UDASA REGISTER TD END INITIALIZATION

MOV C.B8S5T(R5),R0
asi. RO

ASL RO

BI: @5A.G0O,RO
MOV RO,2(R4)
MOV (SP)s ,R3
cL2

RIS PC

tERROR REY' RN

MOV (SPJ)+ R3
SEZ

RIS PC

1GET BURST VALUE
sSHIFT TO POSITION

1SET THE GO BIT

1 SEND TO UDA

1 sPOP STACK INTO R3

tCLEAR Z AS NO ERROR INDICATION

1 tPOP STACK INTO RSB
{1SET 2 T0 INDICATE ERROR OCCURRED

SFQ C223




olo VR U NNV J,0) g

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

0106
013702
162702
010246
012022
162703
001374
012602
012603
004737
001455
006203
060301
006303
160304
001347
012701
000675

160532
000040
064432
000C40

000214

064412
000214
000002

104006

200040

El
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iLOAD DM PROGRAM FROM MEMORY SPACE TESTED DURING
tINITIALIZATION IN TEST 1

LOADT1: MOV
SUB
MOV
apn
CLR

LTiL1l: MOV

Lill:

LT1L2: MOV

8DMPROG , R4
SOMMAIN, R4
OHPROG , RO
;?HHAIN.RO

@<HC.BSZ4+2> ,R3

R4 ,R3
LT11
R4 ,R3

R3,-(SP)
FFREE ,R?

@<HC ,B5Z42> ,R2

R2, -(SP)
(RO)+,(R2)+
92,R3
LTIL2
(SP)» RS
(SP)+,R3
LOAD
LOADER

R3

R3,R1

R3

R3.R4
LTILL
SOMMAIN  R1
LOADB

1IGET SIZE OF DM PROGRAM IN BYTES
1GET ADDRESS OF DM PROGRAM
1START WITH OFFSET OF ZERO

1GET SIZE OF BOTH BUFFERS
1IF FEWER BYTES REMAINING IN PROGRAM

IUSE ACTUAL BYTE COUNY

11PUSH R3 ON STACK
iGET ADDRESS OF BUFFER

11PUSH R2 ON STA(K
iMOVE DATA TO BWFFER
tCOUNT BYTES

1 1POP STACK INTO R2

1 tPOP STACK INTO R3

tLOAD INTO UDA

1IF ERROR, GET OUT NOwW

tCONVERT BYTES TO WORDS

1 INCREASE OFFSET FOR NEXT BUFFER
1CONVERT WORDS TO BYTES

tREQUCE REMAINING BYTE COUNT
iGET NEXT BUWFFER

1IGET A BYTE COUNT OF HEADER ONLY
iINOW START

SEQ 0211
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PRE -PROGRAMMIED SUBROUTINES

SFQ 0225

49 105244 103412 BCS 44 1GEF OUT IF ERROR

SO0 1059246 006337 105546 ASL UDAR 5D 1SHIFT TO NEXT STEP BIT

S1 105252 032737 040000 105546 BIT 8SA, 54, UDARSD 1CHECK IF NOW AT STEP 4

52 105260 001003 BNE z4 iGET QUT IF SO

53 105262 012364 000002 MOV (R3)+,2(R4) i1WPITE DATA TO UDASA REGISTER

Eg 105266 000762 BR 24 1STAY IN LOOP

56 105270 000241 3. cLC jCLEAR CARRY FOR NO ERROR INDICATION
S7 10521712 44;

105272 012601 MOV (5P)+,R1 1 1POP STACK INTO R1

ge 105274 000207 RTS PC

9

60 iDATA TO BE SENT AND RECEIVED BY UDA INITIALIZA'ION

61

62 105276 105314 INITBL: .WORD RSP.S1 11ST WORD RESPONSE CHECK ROUTINE
€3 105300 000000 SND,S1: .WORD © 11ST WCRD TO SEND TO UDASA

64 105302 105322 MORD RSP, S2 12ND WORD RESPONSE CHECK ROUTINE
65 105304 000000 SND.S2: .WORD © 12ND WORD TO SEND TO UDASA

66 105306 105342 .MORD RSP.S3 13RD WGRD RESPONSE CHECK ROUINE
67 105310 000000 SND,S3: ,WORD © 1JRD WORD YO SEND TO UDASA

58 105312 105360 .WORD RSP.S4 ;j4TH WORD RESPONSE CHECK ROUIINE
69

70 tRESPONSE CHECK FOR FIRST WORD (STEP 1) FROM UDASA

;é iCHECK FOR PROPER CONTROLLER TYPE

73 105314 012701 004400 RSP,.S1: MOV @SA.S1+SA,.DI,R1 1GET STEP ONE BIT

;g 105320 000422 BR RSP . CK INOW DO A RESPONSE CHECK

76 ;RESPONSE CHENK FOR SECOND WORD (STEP 2) FROM UDASA

;; tCHECK FOR ECHO OF INTI AND VECTOR

79 105322 013701 105300 RSP,S2: MV SND,S1,R1 1GET WORD SENT TO UDASA

80 105326 000301 SWAB R1 1GET RIGH 8 BITS

81 105330 042701 177400 BIC 01.7740( ,R1

82 105334 052701 010000 8IS #35A.52,R1 1SET STEP 2 BITY

gi 105340 000412 BR RSP . CK {NOW DO A RESPONSE CHECK

85 +RESPONMSE CHECK FOR THIRD WORD (STEP 3) FROM UDASA

g? 1CHECK FOR ECHO Of MESSAGE AND COMMAND RING ENGTHS

88 105342 013701 105300 RSP,S3: MOV SND.S1.R1 iGET WORD SENT TO UDASA

89 105345 042701 177400 BIC 0177400,R1 1JUST LOW 8 BITS

90 105352 52701 020000 BIS 0SA.S3,R1 1SET STEP 3 BIT

gé 105356 000403 BR RSP, CK INOW DO A RESPONSE CHECK

93 JRESPONSE CHECK FOR FOURTH WORD (STEP 4) FRUM UDASA

gg +CHECK FOR ECHO OF PURGE AND LFAIL BITS

96 105360 010201 RSP,S4: MOV R2,R1 1GET RESPONSE FROM UDA AND

gg 105362 010237 105406 MOV R2,SSTEPA 1SAVE STEP 4 VALUE.
lgg yRESPONSE CHECK, COMPARE EXPECTED DATA IN R1 WITH ACTUAL DATA IN R2
101 105366 020102 RSP.CK: CMP R1,R2 1COMPARE THE DATA
102 105370 001405 BEQ 1% JEXIT IF COMPARED CORRECILY
igz tERROR, 'UDA DID NOT RETURN CORRECT DATA IN

i UDASA REGISTER DURING INITIALIZATION'




CZUOCEC UDA & DISK DRV DIAG MA(

PRE -PROGRAMMCD

105

104
107
108
109

105372
105374
105376
103400
105402
105487

105406

SUBROUTINES

10445¢%,
€003
(00000
(74616
NC0261
200207

000000

R0 V05.00 Wednesday 04-Jan-84 16:12 Page 175-2

1%:
SSTEP4:

TRAP
. WORD
. WORD
.WORD
SEC
RTS

+WORD

C$ERDF
25

0
ERRO25

PC
0

Ge

1 SAVE STEP 4 VALUE HERE

SFQ 0226
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SEQ 0304
Cross reference “able (CREF Vv05.00)
207-6684 20N7-13 207-7%3¢
TSEXCP 530-?2 130-6%0 218-65 218-650 218-67 2i8-67¢ 218-69 21t 69¢ 218.71 214.71¢ 218-73% 218-734 220-12 220-124
Q- 220-158
TSFLAG 186-169 186-1690 186-169¢ 197-31 197-31 197-31¢ 197-31¢0 200-28 200-28 200-284 200-286 201-19 201-19¢ 201-194
202-20 202-20&¢ 202-204 203-70 203-70 203-700 203-704 216-54 216-54 216-544 216-544
T$FREE 220-100 221-24¢
TS$CMAN 83%-3744 130-64 130-64& 130-640
TSHILT égo-?g 130-6;0 218-65 218-658 218-67 218-67&% 218-69 218-69¢ 218-.71 218-710 218-73% 218-730 220-12 220-12%
20 - 220-15¢
TS$LAST B83-374¢ 220-1008 221-15
TS$LOLI égo-?g 133-6;0 c18-65 218-654 218-67 el18-674 218-69 218-694 218-71 21B-7146 218-73% 218-734 220-12 220-12%
O - 220-158
TSLSYM 83-374 83-317440 86-27 87-30 106-28 106-32 106-36 106-40 106-45 106 -49 106-54 106 -58 106-62 106 -84
106 -89 106-103 106-107 106-111 106-116 106-120 106-124 106-128 106-133 106-137 106-142 106-146 106-150 106-15%
106-159 106-163 106-167 106-214 171-13 172-22 181-10 181-14 186-200 198-43 199-18 200-43% e01-34 202 -35
c04-17 205-16 206 -33 207-79 208-5 209-8 210-9 210-29 211-40 212-34 216-73 218-79 220-32
TSLTINO 220-100&
TSNEST 83-3740 83.4D1 83-401 83-4)\0 86-10 86-10 86-104 86-27 86-27 86-27 86-270 87-10 87-10 B87-104
87-30 87-30 87-30 87-30& 87-31 &§7-31 87-31 87-314 83-51 88-51 B8-518 106-26 106-26 106-269
106 -28 106-28 106-28 106-284 106-30 1C6-30 106 -20¢ 105-32 106.32 106-32 106-224 106-34 106 -34 106 -54¢
106-36 10~ -36 106-36 106-36& 106-38 106-38 106-380 106-40 106 40 106-40 106 -40¢ 106-43% 106-43 106-43%
106 -45 106-45 106 -45 106-458 106-47 106-47 106-478 106-49 106 -i9 106-49 16 .49¢ 106-52 106-52 106-522
106-54 106 -54 106-54 106-540¢ 106-56 106-56 106-56¢ 106-58 106-58 106-58 106-5886 10.-60 106 -60 106 -604
106-62 106-62 106-62 106-620 106-75 106-75 106-75¢ 106-84 106-84 106 -84 106-844 106-86 106 -86 106 -8648
106-89 106-89 106-89 106-898 106-91 106 -91 106-91¢ 106-103 106-103 106-103 106-1032 106-105 106-105 106-105¢
106-107 106-107 106-107 106-107¢ 106-109 106-109 106-109¢ 106-11! 10¢-111 106-111 106-1110 106-114 106-114 106-1142
106-116 106-116 106-116 106-1160 106-118 106-118 106-118¢ 106-120 106-120 106-120 106-1200 106-122 106-122 106-122¢
106-124 106-124 106-124 106-1240 106-126 106-126 106-1264 106-128 106-128 106-128 106-1280 106-131 106-13] 106-131¢
106-133 106-133 106-133 106-133¢ 106-135 106-135 106-135¢0 106-137 106-137 106-137 ,06-1370 106-139 106-13Y 106-1392
106-142 106-142 106-142 106-1429 106-144 106-144 ;06-14492 106-146 106-146 106-146 105-1460 106-148 106-148 106-1482
106-150 106-150 106-150 106-1500 106-152 106-152 106-152¢ 106-155 106-155 106-155 106-1550 106-157 106-157 106-157¢
106-159 106-159 106-159 106-1599 106-161 106-161 106-1612 106-163 106-163 106-163 106-1638 106-165 1M6-165 106-165#
106-167 106-167 106-167 106-167¢0 106-193 106
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REPORT CODING SECTION

108
109
110
111
112
113
il4
115
116
117
118
119

121

145

146
1147
148
149
154
156

168
169

170
174
175
176
177
178
198
199
200

107062
107066
167070
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
167242
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
010€00
104416
06270€
01260%
012604
012603
005303
003265
C62705
005715
001251

012605
012604
012603
012602
012601
012600

000167
000344

116
116
042
045
045

000204

102742
000060

000164
000166
000174
064476

000002
107534
000007

000020
000176
000172
000170
107603
000004

000012

000046

042
042
0490
123
104

L3

V05.00 Wednesday 04-Jsn-84 16:12 Page 186-1

124
125
040
062
065

2%:

RPTDTN:
RPTCTN;

RPIXX:

RPTHSG:
RPTMSM:;

RPTHMSD :
RPTMD2:

L10042:

MOV
CLR
CALL
ADD
MOvVB
MOV
BIS
BIS
8IS
BN<
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
TRAP
ADD
MOV
MOV
MOV
MOV
MOV
MOV
TRAP
ADD
MOV
MOV
MOV
DEC
BGT RPTD
ADD
1S7
ANE

MOV
MOV
MOV
MOV
MOV
HOV

LHORD
«WORD

JASCIZ
JASCI1
LASCIZ
LASCIZ
.ASCIZ
EVEN

D.SERN+4(R5),R3

R4

DIV1O
&'0,RS
RS."(RO)
Rl. _(Sp)
R2,(SP)
R3,(5P;
R4.(Sp)§
24
(sP).,R1
D.XFRUW(R

SEQ 0241

;CIVIDE 8y 10
1CONVERT TO ASCII CHARACTER
tPUT DIGIT INTO TEMP STORAGE

$SEE IF QUOTIENT IS ZERO

1 IF NOT, DIVIDE AGAIN
1 1POP STACK INTO R1

1 .

) -(5P)
D.AFRR(R1),-(5P)
D,SEEK(RL), -(SP)

OTEMP, -(SP)

(R1),-(SP)
D.UNIT(R1), -(5P)

4RPTMSD,
e7,-(SP)
5P ,RO
CHPNTS
@20, 5P

D.ECCC(R1), -(

D.SERR(R

(
D.HERR(R1), -(

SRPTHD2,
24, -(SP)
SP.RO
CIPNTS
212,5P
(SP)+,R5
(SP)+ R4
(SP)+ ,R3
R3

y

aC.SIZE,RS

(R5)
RPTCT

(SP)+ ,R5
{SP): R4
{(SP):,R3
(SP):  R2
(SP)+,RL
(SP)Y+,RO

JuMe
L10042-2

\N"TEST

NN"UNIT DRIVE

\"

-(SP)

SP)
1)|' Sp)
SP)

-(SP)

1 1POP SYACK INYO RS
11POP STACK INTO R4
: 1POP STACK INTO R3
;COUNT THE DRIVE TABLES

11POP
1 POP
i 1 POP

1 1POP
1 1 POP
1 sPOP

h

"D3" IN PROGRESS.

AN

tREPEAT FOR AL!. DRIVE TABLES
1GO TO NEXT CONTROLLER TABLE

STACK INTO RS
STACK INTO R4
STACK INTO R3
STACK INTO Rz
STACK INTO R1
STACK INTO RO

SERIAL -NUMBER SEEKS MBYTES MBYTES HARD SO+ T

X10L0 READ MWRITTEN ERRORS ERRORS "N\

\S528D2HS S0 I8 1w TS 1MDSRS2KHDERSINDHUS 2\
\#D3N52eD5MS LD 5NN

ECC"NN




CZUDCEO UDA & DISK DRV CIAG MACRO V05,00 Wednes
PRE -PROGRAMMED SUBROUTINES

NeXo JENT XU, - ¥

105550
105550
105552
105554
105556
105560
10,562
105564
105566

010046
005001
000261
006101
005300
100375
012600
000207

{1 CLOG

Je

day 04-Jan-84 16:12 Page 177

1COMPUTE LOGARITHMIC VALUE OF NUMBER TO BASE 2.

i
t INPUTS
;
i OUTPUTS

1]

CLOG:

1%

RO - LOGARITHM TO BE CONVERTED

R1 - VALUE OF 2 RAISED TO POWER OF INPUT NUMBER

MOV
CLR
SEC
ROL
DEC
BPL
MOV
RTS

RO, -(SP) 11:USH RO ON STACK

R1 1SET UP ZERO START VALLE
iMITH CARRY READY TO SHIFT IN

R1 iSHIFT VO LEFT

RO iUNTIL RO

1 :GOES NEGATIVE

(SP)+ RO 13POP STACK INTO RO

PC

SFQ 0229



CZUDCEO UDA & DISK DRV DIAG MACRO V05,00 Wednes
PRE -PROGRAMMED SUBROUTINES

-
ORI UTH MO

P
NN B WM

-
o~

105550
105550
105552
105554
105556
105560
105562
105564
105566

010046
005001
000261
006101
005300
100375
012600
000207

; CLOG

Je

day 04-Jan-84 16:12 Page 177

:COMPUTE LLOGARITHMIC VALUE OF NUMBER TO BASE 2.

H
t INPUTS ;
i
{ UTPUTS

CLOG;

1¢:

RO - LOGARITHM TO BE CONVERTED

R1 - VALUE OF 2 RAISED TO POWER OF INPUT NUMSER

MOV
CLR
SEC
ROL
DEC
BPL
MOV
RTS

RO, -(SP)
R1

R1
RO
14
(SP)+,RQ
PC

31 USH RO ON STACK

1SET UP ZERO START VALUE

1 MITH CARRY READY TO SHIFT IN
1SHIFT TO LEFT

UNTIL RO

:GOES NEGATIVE

1 1POP STACK INTO RO

SEQ 0229
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ZUDCEOQ UDA & DISK DRV DIAG MA
RE-PROGRAMMED SUBROUTINES

104472
10447¢
104500
104502
104504
104506

016001
006301
011002
100001
005201
000207

000002

L1

CRO V05,00 Wednesday 04-Jan-B4 16:12 Page 170

i RAPRINT

i
:CONVERT AN 18 BIT ADDRESS STORED IN TWO WORDS INTO A FORMAT
i THAT WILL ALLOW PRINTING OF THE 18 BIT NUMBER.

H
: INPUTS
RO - ADDKESS OF TWQ WORD BLOCK COWNTAINING ADDRESS.
FIRST WORD CONTAINING LOW 16 BITS,
SECOND WORD CONTAINING HIGH 2 BITS.
s OUTPUTS

R1 - HIGH 3 BITS Of ADDRESS
R2 - LOW 15 OITS OF ADDRESS

- mr @ ®r

APHINT: MOV 2(RO),R1 tGET HIGH 2 BITS
ASL Rkl JSHIFT LEFT
MOV (RO),R2 ;GET LOW 16 B4TS
BPL APRIZ :F 16TH BIT SET
INC R1 (PLACE IT IN WITH HIGH 2 BITS

APRIZ: RETURN

SFQ 0218



SREBROGRAMMED

(Folle-IENTo WU BN - R B0 Y

105630
105630
105632
105634
105636
105640
105542
105644
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

DISK DRV D
SUBROUTIN

010C4a6
010145
010246
010346
010446
01054¢€
005037
005737
001005
012700
104434
005237
005105

104422

104426
110004
005704
001773
022704
001142

104426
060004
005700
001431
020001
103427
101121
004737
013702
004757

104426
060004

I
E

064442
064474

064456
064474

000001

1006150
06447
106150

Me
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1 ROREC

;READ A RECORD FROM THE INPUT FILE. PLACZ DATA INTO FREE MEMORY.

i INPUTS ;
Rl - FILE TYPE
- UDAS2 TEST 1 DM PROGRAM
UDAS2 TEST 2 DM PROGRAM
UDAS2 TEST 3 OM PROGRAM
: TEST 4 GQUESTIONS
; UDA52 TEST 4 DM PROGRAM
6 - DRIVE DIAGNOSTIC DOWNLINE LOAD PROGRAM
; DLLNAM - IF R1 CONTAINS 6, TWO WORDS AT THIS ADDRESS CONTAIN
; NAME OF PROGRAM IN RADSO.

. R5 - ADJUSTED ADDRESS WHERE TO BRING DATA INTO.
; OUTPUTS

; DATA FROM RECORD IN MEMORY

; CARRY CLEAR IF NO ERROR, CARRY SET IF ERROR

RDREC:

MOV RO, -(SP) 1 1PUSH RO ON STACK

MOV R1,-(SP) 1 ;PUSH R1 ON STACK

MOV R2, -(SP) ; sPUSH R2 ON STACK

MOV R3,-(SP) i tPUSH R3 ON STACK

MOV R4, -(SP) 1 tPUSH R4 ON STACK

MOV RS, -(SP) : tPUSH RS ON STACK

CLR F UM

TST FILOPN {SEE IF FILE ALREADY OPEN

BNE RDSTS

MOV &F NAME ,RO

TRAP C30PEN

INC FILOPN :AND MARK AS OPEN
RDSTS: COM RS : COMPLEMENT LOAD ADDRESS (SEARCH MODE)
RDST: i>2>>>>3>>>»>BREAK BACK T() MONITOR<¢<¢<¢c¢cccc«

TRAP C$8RK

TRAP C$GETE
MOVE RO,R4

:READ A BYTE FROM FILE

T67 R4 i IF ZERO

BEQ RD. i KEEP READING

cHP ¢1,R4 s WHEN NOT ZERO

BNE RWRDE 1. i IT BETTER BE A ONE

{READ A BYTE FROM FILE
TRAP CsGETH

ADD RO,R4

TST RO t IF ZERO, PROCESS DATA

BEQ RDDAT

CHP RO,R1 iCHECK IF TYPE OF FILE LOOKING FOR
BLO RODAT i IF TOO SOON IN FILE, KEEP SEARCHING
BHI RDERR i IF PAST TYPE, GIVE ERROR RETURN
CALL FWORD $GET NEXT TWO WORDS

MOV FDATA ,R2

CALL F WORD

tREAD A BYTE FROM FILE
TRAP C$GETH

ADD RO,R4 {ADD TO COMPUTED SUM

SEQ 0232

cw—
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19 1045:0

<0 104520
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22 104506
104526
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052710 000010
012600

090002

N1
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: UDASRY

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

i THIS ROUTINE IS CALLED BY A [JSR RO,UDASRV] INSTRUCTION FROM WITHIN

s THE CONTROLLER TABLE. THE PC SIORED IN RO IS THE ADDRESS OF THE C.FLG
iWORD IN THE CONTROLLER YABLE. THE STACK CONTAINS THE SAVED CONTENTS
:OF RO FOLLOWED BY THE INTERRUPTED PC AND PS,

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

; QUTPUTS:
H CT.CMD CLEARED AND (T .MSG SET IN C.FLG WORD OF CONTROLLER TABLE
: RO - KRESTORED FROM STACK
UDASRYV . :
BIS oL T, M5G,(RO) ;SET CT,MS6G
MOV (SPY+,RO :1:POP STACK INTO RO
L10037;

RTI

SEQ 0220

oO
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104530
104530
104532
104534
104536
104542
104544
104546
104550
104552
104554

104556
104562
104566
104572

104574
104576

104600
104602

104604
104606
104610

010246
01034¢
00500¢
01,703
006200
103001
060302
006303
005700
001372

013700
013703
020037
001371

060200
005503

010021
010311

012603
012602
000207

054624

064626
064630
064626

B2
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§ 1PUSH R2 ON STACK

1 $PUSH RI ON STACK

;CLEAR PRODUCT

$GET MULTIPLICAND

;SHIFT MATIPLIER TO RIGHT

+IF A ONE BIT SHIFTED OUT

i ADD MULTIPLICAND TO PRODUCT
;D0UBLE THE MU TIPLICANO

1CONTINUE UNTIL MATIPLIER IS ZERO
1GET TIME

1 IF CHANGED DURING RETRIEVAL
i GEY IT 4GAIN

1ADD

3 1POP STACK INTO R3

VSETTO
:
1SET TIMEOQUT COUNTER TO SOME NUMBER OF SECONDS FROM CURRENT TIME,
i
t INPUTS
i RC - NUMBER OF SECONDS FOR TIMEOUT
H R1 - ADDRESS WHERE TWO WORD TIME TO BE PUT
i QUTPUTS
3 RO - CONTENTS DESTROYED
H R1 - INCREMENTED BY 2
tCOMPUTE CLLOCK TLCKS TIL TIMEQUT
SETTO:
MOV Re,-(SP)
MOV R3,-(SP)
CcLR R2
MOV KW, HZ,R3
SET00: ASR RO
BCC SETOL
ADD R3,.R2
SETO1; ASL R3
TST RO
BNE SETOO
1GET CURRENT TIME
SETQ2: MOV KW, EL,RO
MOV KW, EL+2,R3
oy $0,KM . EL
BNE SETQ2
(ADD TIME TIL TIMEQUT
ADD R2,RO
ADC R3
1PUT RESWL T IN STORAGE
MOV RO,(R1).
MOV R3,(R1)
MOV (SP)+ , RY
MOV {SP)s R

RETURN

1 1POP STACK INTO Re

[T PP S

SEQ o221

e e v sk
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1

2 tUDAINT

3 !

4 1FUNCTIONAL DESCRIPTION:

S } SUBROUTINE TC INITIALIZE A UDA AND BRING IT ON-LINE.

& ! ALL STEPS ARE CHECKED, AN ERROR MESSAGE IS REPORTED IF ANY ERROR
7 i DETECYED,

8 }

9 1 INPUTS

10 ' RS - ADDRESS OF CONTROLLER TABLE,

11 ' R4 - LENGTH, INTERRUPT AND VECTOR FIELDS TO SEND TO UDA

12 s IMPLICIT INPUTS:

13 1 FFREE - FIRST FREE ADDRESS OF MEMORY, THIS ADDRESS IS GIVEN TO UDA

14 t AS START OF RING BUFFER,

15 } FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS.
16 s OUTPUTS
17 : Rl - SIZE OF RING BUFFER IN WORDS IF NO ERRCR,
18 : R4 - ADDRESS OF UDAIP REGISTER IN UDA,
ég : RS - UNCHANGED,
}
21 ; Z CLR IF NO ERRUDR,
gg : Z SET IF ANY ERROR REPORTED
H
gg ;:CHECK IF ENOUGH FREE MEMORY FOR RING BUFFER
26 104612 VOAINT:
104612 010346 MO R3, -(SP) 31 iFUSH R3 ON STACK
27 104614 010400 MOV R4 ,RO tGET MESSAGE LENGTH
28 104616 000300 SWAB RO
29 104620 042700 177770 BIC @177770,R0
30 104624 004737 105550 JSR PC,CLOG ;COMPUTE LOGARITHMIC VALUE
31 104630 010102 MOV R1,R2 1SAVE RESWLT IN R2
32 104632 010400 MOV R4 ,RO {GET COMMAND LENGTH
33 104634 000300 SWAB RC
32 104636 006000 ROR RO
35 104640 006000 ROR RO
36 104642 006000 ROR RO
37 104644 042700 177770 BIC 0177770 ,R0O
38 104650 004737 105550 JSR PC.CLOG 1COMPUTE LOGARITHMIC VALUE
39 104654 060201 ADD R2,R1 1ADD THE TWQ RESWLTS
40 104655 006301 ASL R1 iMULTIPLY BY 2 WORDS PER RING
41 104660 062701 000002 ADD 9<HC.ISZ2>/2,R1 1ADD SPACE FOR INTERRUPT INDICATORS
A2 104664 020137 0€4414 LMP R1,FSIZE tCOMPARE WITH SIZE OF FREE MEMORY
435 104670 101402 BL.OS 14
:g 104672 000137 075410 JMP FMERR tFATAL ERROR IF NOT ENOQUGH MEMORY
gg 1FILL HOST COMMUNICATION AREA WITH ALL ONES
48 104676 013702 064412 14: MOV FFREE ,R2 1GET FIRST ADDRESS OF RING BUFFER
49 104702 010103 MOV R' ,R3 1IGET SIZE OF RING BUFFER
5¢ 104704 012722 1717177 2% MOV ®-1,(R2) IWRITE ONES TO B\FFER
51 104710 0053053 DEC R3 1COUNT THE WORDS IN BUFFER
gg 104712 003374 BGT 23 tLOOP UNTIL ENTIRE BUFSER WRITTEN
gg 100 THE INIYIALIZATION
56 104718 QQ4737 105070 JSR PC,UDAIS! 100 FIRST THREE STEPY

SFQ 0222
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PRE -PROGRAMMED

57
58
sy
6J
&1
62
€3

$4
65
£6
€7
&

65
70
71
12
13
74
75
e
17
78
79
8¢
81
82
83

as
86

57
88
890

91
100
102
103
104
105
106
107
108
109
110
111
112

113
114

104724
104722
104 72¢
104732
104784
10476y
1CATA2
104744
104 (46
104750
104752

104754
104756
134760
104754
104765
1064772
104774
1047158
105000

105002
105006
105010
105012
105014
105016
105020

105022
105022
105024
105026
105030
105032

105034
105040
1C5042
105044
105050
105054
105056
105060

105062
105062
105064
105066

SUBRGUTINES

103460
0lo364
012700
016402
001419
100005
10445S
003030
C 00000
w4602
000AAS

CO5%00
1565
110264
V11402
004 /37
103433
010146
004733
012601

0137¢2
010103
005722
001003
005303
003374
000405

104455
000027
000000
074516
000413

016500
0V6300
06300
052700
010064
012603
000244
000207

0120603
000264
000207

000002
000310
000002

000002
105410

064412

000006

000001
000002

44
5%:

63%:

74:

8s%:

9%

BCS
MOV
MOV
MOV
BEQ
aPL
TRAP
WORD
. WORD
.WORD
BR

DEC
BNE
MOV
MOV
JSR
BCS
MOV
JSR
MOV

9%

De

(R3)+,2(R4)

8200, ,RO
2(R4),R2
5%

43
C$ERDF
24

0

ERRO24
3 |

RO

34
R2,2(k4)
(R4),R2
PC,UDARSP
94

Rl. '(SP)
PC.Q(RS)f
(SP)+,R1

1GET QUT IF UDA MICROCODE REPORTED FAILURE

1WRITE NEXT WORD TO UDASA REGISTER
1GET TRY COUNTER

1LOOK AT UDASA

tWRITE O TO UDASA (PURGE)

tREAD FROM UDAIP (POLL)

tWAIT FOR STEP OR ERROR BIT

1GET OUT IF UDA MICROCODE REPORTED FAILWRE
$ tPUSH Rl ON STACK

1 CALL LAST ROUTINE

$ 3POP STACK INTO R1

1CHECK HOSYT COMMUNICATION AREA FOR ALL ZEROS

MOV
MOV
TST
BNE
DEC
BGY
BR

FFREE ,R2
R1,R3
(R2)»

74

R3

64

83

C$ERDF
23

0
ERRO3
93

yGET FIRST ADDRESS OF RING BUFFER
sGET STZF OF RIWG BUFFER

1 CHECK WORD IN BUFFER

160 TO ERROR REPORTER IF NOT ZERO
;COUNT THE WORDS IN BUFFER

$LOOP UNTIL ALL WORDS CHECKED

+SENO GO BIT 10 UDASA REGISTER TO END INITIALIZATION

MOV C.BST(R5),R0
aASL. RO

ASL RO

8I: @5A,.G0,RO
MOV RO,2(R4)
MOV (SP)+,R3
CLZ

RTS PC

tERROR REV'RN

MOV (SP)+ ,R3
SEZ

RIS PC

1GET BURST VALUE
1SHIFT TO POSITION

1SET THE GO BIT

s SEND TO UDA

1 1POP STACK INTOD R3

1CLEAR Z AS NO ERROR INDICATION

i tPOP STACK INTO R3
1SET Z 7O INDICATE ERROR OCCURRED

SFQ 0223




29
30
3%
32

33
35

36
37
38
39
40
41
42
43
44
45
46
47
418

X
p=}

105070
105070
105072
105074
105100
105104
105112
105120

105°.26
10°.132

105136
105142
105146
105152
105156
105160
105164
105170

105172
105176
105200
105204
105206
105210
105212
105214
105216
105220

10522¢
105230

105234
105240
105242

104422
010146
052704
010437
013737
062737
012737

016504
0050357

012746
012746
012746
012746
104437
062706
005764
005014

012700
104436
005737
001406
104455
000046
000000
075044
000261
000424

012737
012703

004737
103414
004733

A & DISK DRY DIAG MA
MMED SUBROUTINES

100000
105300
064412

1060000

064636

000340
104510

000003
000010
000002
000004
064636

004000
105276

105410

105304
105304
105310

105546

tUDAISY

B2
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i

1START THE INITIALIZATION PROCESS ON THE SELECTED UDA.
1STOP BEFORE WRITING THE THIRD WORD SO UDA DOES NOUT
tATTEMPT ANY UNIBUS TRANSFERS,

;
i INPUTS

; R5 - ADDRESS OF CONTROLLER TABLE

; R4 - LEN, INTI AND VECTOR FIELDS TO SEND TO UDA
i
iLOAD TABLE OF DATA TO SEND TO UDASA REGISTER

VDAIST:
TRAP
MOV
BIS
MOV
MOV
ADD
MOV

C$BRK

R1, -(SP)
@SA,.STP,R4
R4,5ND,S1
FFREE,SND,S2
oHC . MSG, SND , Se
®SA,.TST,SND.S3

1>>3>>3355>BREAK BANK TO MONITOR<c<ccccccc

1 1PUSH RL ON STACK

1SET STEP BIT IN DATA 4ORD

1LOAD SEND DATA FOR STE> 1 OF UDA INIT
1GET MEMORY ADDRESS AND

tLOAD SEND DATA FOR SYEP > OF UDA INIT
1LOAD SEND DATA FOR STEP 3 OF UDA INIT

1START THE INITIALIZATION BY WRITING TO UDAIP REGISTER

MOV
CLR

MOV
MOV
MOV
MOV
TRAP
ADD
TST
CLR

MOV
TRAP
TS7
BEQ
TRAP
. WORD
. WORD
. WORD
SEC
BR

(SET P

1%: MOV
MOV

2% JSR
BCS
JSR

C.UADR(R5),R4
NXMAD

OPRIO7, -(SP)
43, -(SP)
C$SVEC
@10,SP

2(R4)

(R4)

®ERRVEC,RO
CsCVEC
NXMAD

1

CIERDF

38

0

ERRO38

a4

1GET ADDRESS OF UDAIP REGISTER
1CLEAR MEMORY ERROR FLAG
1SETUP TIMEOUT ERROR VELTOR

tACCESS UDASA REGISTER
{WRITE TO UDATP
tRETURN TIMEOUT ERROR VECTOR

1SEE IF A MEMCRY ERROR OCCURRED

LOOP PARAME iERS TO EXECUTE THE FOUR STEPS OF INXTIALIZATION

¢SA.51,UDARSD
@INITBL ,R3

PC,UDARSP
41
PC,3(R3)+

1STORE RESPONSE MASK

SFQ 0224

1GET INDEX TO UDA SEND/REPOND INITIALIZE TVABLE
iWALIT FOR AND CHECK RESPONSE DATA

iWAIT FOR STEP OR ERROR BITS
iEXIT IF ERROR
1CALL RESPONSE CHECKER FOR STEP
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49
50
51
32
53
54
55
56
57

58
59
60
61
62
€3
64
65
66
67
o8
69
70
71
72
73
74
75
76
77
1
79
80
81
a2
83
84
85
86
87
88
89
90
91
92
93
94
95
9%
97
98
99
100
101
102
103
104

105244
105246
105252
105260
105262
1C5266

105270
105272
105272
105274

105270
105300
105302
105304
105306
105310
105310

105314
105320

105322
105326
105330
105334
105340

105342
105345
105352
105356

105360
105362

105366
105370

103412
006337
032737
001003
012364
000762

000241

012601
000207

105314
000000
105322
000000
105342

000000
105360

012701
0004z2

013701
000301
042701
052701
000412

013701
042701
052701
000403

010201
010237

020102
001405

105546
040000 105546

000002

004400

105300

177400
010000

105300
177400
020000

105406

Xs:
4%:

INITBL:
SND.S1:

SND.S2:
SND,S3:

RSP,.S%:

RSP, S2:

RSP, S3:

RSP, 54;

RSP .CK:

BCS 44 yGE [
ASL UDARSD

BIT #SA ., S4,UDARSD

BNE 3 iGET
MOV (R3)+,2(RA)

BR 2%

CLe

MOV (SP)+,R}

RTS PC

tDATA TO BE SENT AND RECEIVED BY UDA
. WORO RSP S1 11ST
.WORD 0 11S7
WORD RSP, S2 1 2ND
.WORD 0 1 2ND
JH0RD RSP, 53 1 3RD
. WORD 0 1 3RD
WORD RSP. 54 t4TH

JRESPONSE CHECK FOR FIRST WORD (STEP
1CHECK FOR PROPER CONTROLLER TYPE

MOV @3A.S1+SA,DI,R1 1SET
B8R RSP . CK tNOMW

SFQ 0225

OUT I¥ ERROR

1SAIFT TO NEXT STEP BIT
}CHECK IF NOW AT STEP 4

OuUT IF SO

1WPITE DATA TO UDASA REGISTER
sSTAY IN LOOP

tCLEAR CARRY FOR NO ERRCR INDICATION
11POP STACK INTO R1

INITIALIZA'ION

WORD RESPONSE CHECK ROUTINE
WORD TO SEND TO UDASA
RESPONSE CHECK ROUTINE
TO SEND TO UDASA
RESPONSE CHECK ROU"INE
TO SENO TO UDASA
RESPONSE CHECK ROUYINE

1) FROM UDASA

STEP ONE BIT
DO A RESPONSE CHECK

tRESPONSE CHECK FOR SECOND WORD (STEP 2) FROM UDASA

iCHECK FOR ECHO OF INTI AND VECTOR

MOV SND.S1,R1 1GET
SWAB R1 1GET
BIC 9)7740( ,R1

BIS 23R, 52 ,R1 1SET
BR ISP, CK INOW

iRESPONSE CHECK FOR THIRD WORD (STEP

WORD SENT TO UDASA
hIGH 8 BITS

STEP 2 BIT
00 A RESPONSE CHECK

3) FROM UDASA

1CHECK FOR ECHO OF MESSAGE AND COMMAND RING LENGTHS

MOV SND.S1,R1 iGET
BIC 9177400,R1

BIS @5A.S3,R1 JSET
BR RSP, CK

WORD SENT TO UDASA

1JUST LOW 8 BITS

STEP 3 BIT

1INOW U0 A RESPONSE CHECK

IRESPONSE CHECK FOR FOURTH WORD (STEP 4) FRUM UDASA
1CHECK FOR ECHO OF PURGE AND LFAIL BITS

MOV
MOV

RZ,R1
Re,SSTEP4

1GET RESPONSE FROM UDA AND
1SAVE STEP 4 VALUE,

tRESPONSE CHECK, COMPARE EXPECTED DATA IN R1 WITH ACTUAL DATA IN R2

CHP R1,R2
BEG 14

jCOMPARE THE DATA
tEXIT IF COMPARED CORRECYLY
tERROR,

'UDA DID NOT RETURN CORRECT DATA IN
UDASA REGISTER DURING INITIALIZATION'
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105

108
107
108
109

105372
105374
105376
105400
105402
105487

105406

SUBROUTINES

104455
0003
(00000
74616
000261
Q00207

000000

JR0 V05.00 Wednesday 04-Jan-84 16:12 Page 175-2

TRAP
. WORD
.WORD
. WORD
SEC
1%: RTS

SSTEP4: ,WORD

C3$ERDF
25

0
ERRO25

PC
0

Ge

1SAVE STEP 4 VALUE HERE

SEFQ 0226
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O® R E G

39

a1
42
a3
44
a5

46
a7
48
49
50

105410
105410
105412
105420
105424
105426
105432
105436
105440
105446

105450
105452
15456
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

104422
005737
001770
023765
101005
001363
023765
103757
016402
104455
000026
000000
074470
0C0407

016402
100006
104455
000025
000000
074430
000261
000207

100000
000012

000040
104530

105546

064616
064630

064626
000002

000002

105546

000002

000042

000040

s UDARSP

H
iWAIT FOR UDA TO RESPOND WITH DATA IN UDNASA REGISTER,
tEITHER STEP BIT FROM MASK IN LOCATION WDARSD OR ERROR BIT

tWILL CAUSE A TERMINATION,

1AN ERROR MESSAGE WILL BE PRINTED IF THE UDA DOES NOT RESPOND

tIN 10 SECONDS OR IF ERROR SETS,
3
1 INPUTS:

' UDASRD - MASK OF STEP BIT TO LOOK FOR

} RS - ADDRESS OF CONTROLLER TASLE
R4 - ADDRESS OF UDAIP REGISTER

!
1OUTPUTS::

: ERROR MESSAGE IF TIME OUT ON RESPONSE OR ERROR BIT SETS

: R2 - DATA FROM UI'ASA REGISTER

CARRY SET IF ERROR BIT SETS OR TIME OUT

UDARSP:
MOV Rl, -(SP:
BIS 0SA . ERR,UDARSD
MOV €10..RO
MOV RS,R1
ADD ¢C.T0.R1
JSR PC,SETTO
MOV (SP)Y+ R1
1%: BIT UDARSD,2{R4)
BNE 3
TRAP CH1BRK
ST KW.CSR
BEQ it
cHP KW.EL+2,C. TOH(RS)
BHI ped |
BNE 14
cMe KW.EL,C.TO(RS)
8LO 1
24 MOV 2(R4) ,R2
TRAP CIERDF
. WORD 22
. WGRD 6]
. WORD ERRO22
BR 41
tCHECIK IF ERROR BIY SET
Is: MOV 2{R4),R2
8PL 514
TRAP CSERDF
. WORD 21
. WORD 0
.WORD ERROZ21
4% SEC
RTS PC
tNORMAL EXTT

3} 1PUSH R1 ON STACK

:SET ERROR BIT IN MASK WORD

1SET UP FOR 10 SECOND TIMEQUT

;POINT TO COUNTER IN CONTROLLER TABLE

13POP STACK INTQ R1

;1LO00K AT ERROR AND STEP BIT

1BRANCH IF EITHER SET

1>>>>>>>53,BREAK BACK TO MONITOR<<cccccccc<
15EE IF CLOCK ON SYSTEM

tCHECK IF TIME QUT OCCURRED

tGET REGISTER CONTENTS

tGET REGISTER COMTENTS
(EXIT IF ERROR NOT SET

SEQ 0227
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51 105542 000241
52 105544 000207
53
54
55
896 105546 0Q00Q000

5%

UDARSD;

CcLC
RTS

PC

12

esday 04-Jan-84 16:12 Page 176-1

1CLEAR CARKRY AS NO ERROR INDICATION

tLOCATION FOR STEP BIT MASK

+WORD

0

1LOAD BY CALLING ROUTINE

SEQ 0228
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PRE -PROGRAMMED SUBROUTINES

-
O LOR IR BT -

. s s s s s
Lo IENT o RE, - ST ¥

105550
105550
105552
105554
105556
105560
10,5562
105564
105566

(10046
005001
000261
006101
005300
100375
012600
000207

; CLOG

i
1COMPUTE LOGARITHMIC VALUE OF NUMBER TO BASE 2.

H
s INPUTS :
i
: UTPUTS

CLOG:

1$;

RO - LOGARITHM TO BE CONVERTED

Rl - VALUE OF 2 RAISED TO POWER OF INPUT NUMBER

MOV
CLR
SEC
ROL
DEC
BPL
MOV
RTS

RO, -(SP) 13- USH RO ON STACK

Rl 1SET UP ZERD START VALWE
1WITH CARRY READY TO SHIFT IN

R1 1SHIFT TO LEFT

RO iUNTIL RO

1% :GOES NEGATIVE

ggp)t.RO ; sPOP STACK INTO RO

SFQ@ 0229




Dm
OO~ B WA — 80

RAE LIS BRY DIAG MA
MMED SUBROUTINES
105570 012701 000006
105574 004737 105630
105600 006101

105602 004737 105612
105606 006001

105610 000207

<2
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;RDDLL

i

yREAD DISK DRIVE DOWNLINE LOAD PROGRAM INTO MEMORY

+ INPUTS :

: OLLNAM - NAME OF PROGRAM IN RAD50 (TWO WORDS)
;OUTPUTS

; FREE MEMORY CONTAINING PROGRAM
; CARRY CLEAR IF NO ERROR, CARRY SET IF PROGRAM NOT FOQUND

RDDLL: MOV 06.,R1

i TYPE OF PROGRAM IN DATA FILE
CALL RDREC

tREAD PROGRAM INTO MEMORY

ROL R1 tPRESERVE CARRY STATE IN R}
CALL CLOSEF i WHILE CLOSING THE DATA FILE
ROR R1 i AS NORMAL POSITION IS LOST

RETURN

SFQ 0230




105612
105614
105620
105622
105626

[Fe =3

D
IN

005737 064474
001403
104435
005037 064474
000207

1 CLOSEF

:CLOSE DATA FILE FOR DM PROGRAMS

L INPUTS :
L OUTPUTS

CLOSEF:

14,

FILOPN - ZERO IF FILE NOT OPEN

NONE

TST
BEQ
TRAP
CLR
RETURN

FILOPN
14

C3$CLOS
FILOPN

L
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1SEE IF FILE CURRENTLY OPEN

i AND MARK AS S0

SEQ 0231




BAEZBROGRAMMED

LR~ B WU

22
23
24
25

26
27
28
29
30
31

3
33
14
35
36
37
38
39
40
141
42

44
45
46
47
a8
49

105630
105630
105632
105634
105636
105640
105542
105644
105650
105654
105656
105662
105664
105670
105672
105672

105674
105676
105700
105702
105704
105710

105712
105714
105716
105720
105722
105724
105726
105730
105734
105740

105/44
105746

DISK

DRV DI
SUBROUTINE

010Ca6
010144
010246
010346
010446
01054¢€
005037
005737
001005
012700
104434
005237
005105

104422

104426
113004
005704
001773
022704
001142

104426
060004
005700
001431
020001
103427
101121
004737
013702
0047357

104426
060004

064442
064474

064456
064474

000001

106150
06447;
106150

i ROREC

Me
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;READ A RECORD FROM THE INPUT FILE. PLACC DATA INTO FREE MEMORY.

i INPUTS ;

.
[}
.
»
*
L]
[
.
)
[)
’
.
L]
.
*
.

OUTPUTS:

; DATA FROM RECORD IN MEMORY

DLLNAM - TIF

Rl - FILE TYPE

- UDASZ2 TEST 1 DM PROGRAM
- UDAS2 TEST 2 DM PROGRAM

- TEST 4 QUESTIONS

1
2
3 - UDAS2 TEST 3 DM PROGRAM
4
5

- UDAS2 TEST 4 DM PROGRAM
6 - DRIVE DIAGNOSTIC DOWNLINE LOAD PROGRAM

R1 CONTAINS 6,

TWO WORDS AT THIS ADDRESS CONTAIN

; NAME OF PROGRAM IN RADSO.
: R5 - ADJUSTED ADDRESS WHERE TO BRING DATA INTO,

; CARRY CLEAR IF NO ERROR, CARRY SET IF ERROR

RDREC:
MOV
MOV
MOV
MOV
MOV
MOV
CLR
TST
BNE
MOV
TRAP
INC

RDSTS: COM

RDST;
TRAP

TRAP
MOvVB
TGT
BEQ
cMP
BNE

TRAP
ADD
TST
8EQ
CHP
BLO
BHI
CALL
MOV
CALL

TRAP
ADD

FNUM
FILOPN
RDSTS

&F NAME , RO
C3$0PEN
FILOPN

RS

C$BRK

C$GETH
RO, R4
R4
RD
01,R4
RWRDE

C4GETY
RO, R4

RO

RDDAT

RO ,R1
RDDAT
RDERR
FWORD
FDATA ,R2
FWORD

C$GETH
RO,R4

1 ;PUSH RO ON STACK
i sPUSH R1 ON STACK
1 iPUSH R2 ON STACK
; tPUSH R3 ON STACK
::PUSH R4 ON STACK
$1tPUSH RS ON STACK

;SEE IF FILE ALREADY OPEN

:AND MARK AS OPEN
:COMPLEMENT LOAD ADDRESS (SEARCH MODE)
;1 >2>33>>33>>»>BREAK BACK T MONITOR<<¢<¢¢cccecc<

{READ A BYTE FROM FILE

i IF ZERO

i KEFP READING

iWHEN NOT ZERO

i IT BETTER BE A ONE
tREAD A BYTE FROM FILE

i IF ZERO, PROCESS DATA

1CHECK TF TYPE OF FILE LOOKING FOR

i IF TOO SOON IN FILE, KEEP SEARCHING
i IF PAST TYPE, GIVE ERROR RETURN
tGET NEXT TWO WORDS

{READ A BYTE FROM FILL

tADD TO COMPUTED SUM

SFQ 0232




CZ
PR

uD
t

€0 LuA & DISK "RV DIA

C
PROGRAMMED SUBROUTINES

0
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
10
71
12
73
74
S
76
77
78
79
80
81
a2
83
84
85
86
67
88
89
90
91
92
93
94
95
W
97
98

99
10u
101

105750
105752
10574
105760
105762
105766
105770
105776
106000
1060702

106004
106010
106014
106020
106024
106026
106030
106032
106036
106040
106044
106046
106050
106054
106056
106060
106060
106062
106064
106C66
106070
106072
106074

106076
106100
106102
106104
106106

106110
106110
106112
106114
106116
106120
106122
136124
106126
106130
106132
106134
106136
106140
106144
106146

105704
001121
020127
001007
023702
001341
023737
001335
005105
000733

00A737
013703
004757
162763
001131
005705
100413
013701
060501
020127
103452
060301
022701
103446
160301

204426
005705
100401
110021
060004
005303
001371

104426
060004
105704
001672
000443

104426
060004
105704
001037
005705
100663
012605
012604
012603
012607
012601
012600
010137
000241
000207

000006
064674
064676

10610
064472
106150
N00006

064472
002122

064342

064442

064472

1%:

RDDAT:

146:

2%

RWURDT ¢

7578
BNE
chHpP
BNE
CHP
BNt
CHP
BNE
ComM
BR

CALL
MOV
CALL
suB
BEQ
TST
BMI
MOV
ADD
CHP
BLO
ADD
CHP
BLO
suB

TRAP
TST
8MI
MOVE
ADD
DEC
BNE

TRAP
40D
1578
BEQ
BR

fRAP
ADD
157148
BNE
TST
8MI
HOV
MOV
A0V
MOV
MOV
MOV
MOV
cLC
RETURN

R4

RWRDE 1
R1, 06

14
DLLNAM,R2
RDSTY

DLLNAM+2,FDATA

ROST
A5
ROST

FWORL
FDATA 13
FWORD

26 ,RY
RWORDT
RS

14
FOATA,R1
R5,R1
R1,¢STORAG
ROERR
R3,R}1

#<STORAG+S/0SIZ>,R1

RODERR
R3,R1

CsGETH
RS

2
RO,(R1)+
RO,R4

R3

1s

C3GETB
RO,R4
R4
ROST
RWRDE 1

C3GETD
PO, R4
R4

N2
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SFQ 0233

;SEE IF THIS SUM IS ZERO
i IF NOT, REPORT CHECIKSUM ERROR
i IF FILE TYPE IS A 6

i MNATCH THE PROGRAM NAME
tKEEP SEARCHING IF NOT DESIRED PROGRAM

1GET STORAGE ADCRESS
sSWITCH FROM SEARCH TO STORE MUDE

iREAD BYTE COUNT

;SAVE IN R3

1READ LOAD ADDRESS

1SUBTRACT BYTES ALREADY READ FROM BYTE COUNT
1IF RESULT IS ZERO, THIS IS A TRANSFER BLOCK
i IF IN SEARCH MODE,

; BYPASS TRANSFER ADDRESS COMPUTATION

:GET LOAD ADDRESS

; R1 -> REAL STARTING ADDRESS

; R1 MUST BE GREATER THAN STORAG

i IF ROT, ERROR

;ADD BYTES IN RECORD

1 R1 MUST BE LESS THAN ENDING ADDRESS

: IF NOT, ERROR

;READ A BYTE FROM FILE

s IF IN SEARCH MODE ,

1 BYPASS DATA SIQRAGE
;STORE IN MEMORY
tUPDATE CHECKSUM
sCUUNT THE BYYE

;GET THEM ALL

sREAD 4 BYTE FROM FILE

;: ADD

i IF CHECKSUM CORRECT,

;i THEN GO READ NEXT RECOKD
: ELSE REPORT ERROR

:PEAD A BYTE FROM FILE

sADD TO COMPUTED CHECKSUM
;CHECK LOW BYTE OF SsuM

s BRANCH It CHECKSUM ERPROUR
1 IF IN SEARCH MODE,

1 KEEP ON SEARCHING
13POP STACK INTO RS

1 1POP STACK INTO R4

; iPOP STACK INTO R3

; 1POP STACK INTO 2

;1 s POP STACHK INTO R1

: :POP STACK INYO RO




CZUDCEO UDA & DISK DRv DI

PRE -PROGRAMMED S

102
103
104
105
106
107
108
109
110
1.1
112
113
1)4

115
116
117
118

119
120

106130
106150
106152
106154

106160
106162
106164
106170

106172
106176
106200
106202
106204
106206
106210
106212
106214

106216
106216
106220
106222
106224

106226

UBROUTINE

10442¢
060004
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FWORD:

110037 064472

10442%
060004

110037 064473

000207

004737
012605
012604
012603
012602
012601
012600
00061
000207

104454
000005
000000
074336

104444

10561

ROERR:

RWRDE1:

TRAP
ADD
MOV

TRAP
ADD
MOve
RETURN

CALL
MOV
MOV
MOV
MOV
MOV
MOV
SEC
RETURN

TRAP
. WORD
. WORD
. WORD

TRAP

CiGETH
RO, R4
RO,FDATA

CiIGETB
RO,R3
hOLFDATARL

CLOGEF

(SP,+,RS
(Sp) '0R4
P): RS

CHERSF
5
0
ERROOS

C$OCLN

B3

IREAD A BYTE FROM FILE

1UPDATE CHECKSUM ERROR
1START TO BUILD WORD
tREAD A BYTE FROM FILE

tUPDATE CHELKSUM
1COMPLETE WORD

tCLOSE FILE
11POP STACK
1 1POP STACK
1 1POP STACK
1 1POP STACK
1 1POP STACK
1 1POP STACK

1ERROR RETURN, FILE NOT FOUND

AS POSITION IS LOST

INTO RS
INTO R4
INTO R3
INTO R
INTO R1
INTO RO

100 CLEAN-P TRAP

SFQ 0234
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OO®R AU Bn P

106230
106230
106236
106242
106250
106250

106252
106252
106256
106256

062737
005537
0127717

000002

005237
000002

000001
064630
000105

064454

064626
156346

1KW11T

i
iLLOCK INTERRUPT SERVICE ROUTINE
KW11TI::

ADD 21 ,.KW,EL

ADC KW.EL:+2

MOV KW, 0UT , BKW,CSR
L10040;

RTI
INTSRY::

INC INTRCY
L1004l :

RTI

1COUNT THE INTERRUPT
1RESTART THE CLOCK

t FLAG INTERRUPT AS RECEIVED

SEQ 0235



PRE -PROGRAMMED SUBROUTINES

Lo~ B R —

16
17
18
19
20
2l
22
23
24
25
26

27

106260
106264
106266

106270
106274
106300
106304
106310
106312
106316
106322
106326
106330
106332
106334
1C6336
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
Q00207

064636

000340
1045190

000003
000010

000010
064534

064616
000105 156242

s RESET

INPUTS:

OUTPUTS ;
NONE

By W Be B W Be B B

RESET: CLR
MOV
MOV

MOV
MOV
MOV
MOV
TRAP
ADD
MOV
MOV
1%: TST
BEQ
CLR
DEC
BME
=3 TST
BEQ
MOV

MOV
MOV
RETURN

LR

D3
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NXMAD
R3,-(SP)
R4, -(SP)

OPRIOY, -(SP)
OERRVEC, -(SP)
03.'(SP)
CISVEC
#10,SP

08, ,R3
¢IPADRS,R4
(R4)

24

B8(R4 )

R3

14

KW.CSR

3

oKW, QUT , W, CSR

(SP)+ R4
(SP)+ A3

RESET ALL UDA-50S IN THE CONTROLLER TABLES

IPADRS - CONTAINS ALL IP ADDRESSES

1CLEAR NON-EXISTANT MEMORY ADDRESS
s 1tPUSH R3 ON STACK

3 ;PUSH R4 ON STACK

}SETUP TIMEQUT ERROR VECTYOR

tR3 = COUNTER OF ENTRIES

1R& -> IP KDORESS

1 IS THERE AN ENTRY?

1 IF NOT, DONE

$ INIT UDA

tMAKE SURE WE GO NOT EXTEND OVER AREA
1 IF NOT DONE., BRANCH

1SEE IF CLOCK PRESENT,

1BRANCH IF NOT, ELSE

1START THE CLOCK.,

3 1POP STACK INTO R4
$ 1POP STACK INTO R3

SEQ 0236



CZUDCE
PRE -PROGR

0
oG
1
2l
3
4
S
6
S
a

17
18
19
20
2l
22
23
24
25

26
e’
2R

29

30
31
32
33

35

6

106362
106366
106370
106372
106374
106376
106400
106404
106410
106414
106420
106424
106430
106432
106436
106440
106444
106446
106450
106454
106456
106462
106466
106466
106470
106472
106476
106300
106502
106506
106510
106514
106520
106520
106522
106526
106530
106532
106534
106536
106540
106542
106542
106546

UDA & DISK
AMMED SUBR

005737
001465
010046
010346
010446
010546
013703
013704
013700
004737
012700
004737
010546
Q04737
010346
004137
065045
000002
020527
003004
112700
004737

010546
004137
065070
000002
012605
020527
003004
112700
co4737

010546
004137
065076
0002
012605
012604
012603
012600

112700
004737

064616

064626
064630
064624
102704
000074
102704
102704

075722
000011
000060
075506
u75722
000011
000060
075506

075722

Q00040
075506

iRNTIME

i
1PRINT RUNTIME

i
1 INPUTS:

B3

8U¥IN§AG MACRD V05,00 Wednesday 04-Jan-84 16:12 Page 183

x KW.EL - CONTAINS ELAPSED TIM:
KW.HZ - HERTZ OF CLOCK
IOUTPUTS
i IF CLOCK ON SYSTEM:
i * RNTIME HH:MM:SS “ PRINTED
H IF NO CLOCK: ONE SPACE IS5 PRINTED
RNTIME: TST KW.CSR 1CHECK IF A CLOCK PRESENT
BEQ RNTIMX 1BRANCH IF NOT
MOV RO, -(SP) 1 tPUSH RC ON STACK
MOV R3, -(SP) 1 1PUSH R3 ON STACK
MOV R4, -(S5P) 3 1PUSH R4 UN STACK
MOV R5,-(SP) $ 1PUSH RS ON STACK
MOV KMW.EL ,R3 t1GET ELAPSED TIME
MOV KW.El.+2,.R4
MQV KW.HZ RO tGET SPEED OF CLOCK
CALL DIVIDE 1COMPUTE SECONDS OF Ei.APSED TIME
MOV 860, .RO sNOW DIVIDE BY 60
CALL DIVIDE i 10 COMPUTE MINUTES
HOV RS, -(SP) 3 1PUSH RS ON STACK
CALL OIVIDE ;0IVIGE 8Y 60 AGAIN
MOV RZ. -(SP) iPUSH R3 ON STACK
JSR R1,LPNT tCALL LPNT PRINT ROUTINE
. WORD RNTIM s ADDRESS QF ASCIZ STRING
. WORD ARG.CT ;s ARGUMENT CORANT » 2
gg? 's RS, 89, 1t IF MINUTES 9 OR LESS
MOV 4'0,R0 1STORE @'0 IN RO AND
JSR PC,PRINTC tPRIMT THE CHARACTER.
1s:
MOV RS, -(SP) 1PUSH RS DN STACK
JSR R1,LPNT 1 CALL LPNT PRINT ROUTINE
. WORD RNTIM1 1 ADDRESS OF ASCIZ STRING
. WORD ANG.CT 1 ARGUMENT COUNT & 2
MOV (SP)Y+,RS i $POP STACK INTO RS
cHP RS, 29, 1 IF 9 DR LESS
BGT 2%
MOVB @'0,R0 1STORE @'0 IN RO AND
24 JSR PC,PRINTC {PRINT THE CHANACTER.
MOV RS, -(SP) tPUSH RS ON STACK
JSR R1,LPNT s CALL LPNT PRINY ROUT INE
. WORD RNTIM2 1 ADDRESS OF ASCIZ STRING
. WORD ARG.CT $ ARGUMENT COUNT o 2
MOV (SP)+ ,RY 1:1POP SYACK INTO RS
MOV (SP)+ R4 1 tPOP STACK INTO R4
MOV (SP)+,R3% 1POF STACK INTO RS
MOV (SP)+,RO : 1POP STACK INTO RO
RNTIMX:
MOVS ¢ ,RO 1STORE ©° IN RO AND
JSR PC,PRINTC tPRINT THE CHARACTER,

e s v e

SFG 0237
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37 106552 000207

F3
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RETURN

SEQ 0233
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Pt it b et s pus s
AN BWN I~ ODO AN D (W)

[
]

PO NS Pt
- oo

22
23
24
25
26
36
43

106554
1G5560
106562
106566
10657¢
106600

106602
106604
106610
106612
106620
106622
106624
106632
106634
106634
106636
106640
106642
106644
106646

106650
106652

012700
010501
062701
004737
026437
01022

104422
005737
001770
023765
101005
001363
023765
103757

104455
000033
000000
074654
000264
000207

000012
000040
104520
000002 106650

0€4616
064630 C00042

064626 000040

i WCHNG
}
H

WCHNG :

14,

3%

2s:

WCHNGD
BRLEV:

WATT UNTIL UDASA CHANGES FROM WHAT IS IN WCHNGD

ngg g%oéino :gE{N;I?EOET ?DR 10 SECONDS
. O CONTROLLER TA
ADD C.T0,R1 ' € BLE
CALL SETTO
cHP 2(R4) , WCHNGD } SYE IF CHANGED
BNE 23
RAP C$BRK ;1 >>>>33>3>»>BREAK BACK TU MONITOR<¢<¢cetccec
éga T?.CSR 1 SEF IF CLOCK ON SYSTEM
g:? ss KW,EL+2,C.TOH(RS) tCHECK IF TIME OUT OCCURRED
BNE is
crHpP KW.EL,C,.TO(RS)
BLO 1%
TRAP CSERDF
. WORD 27
.WORD 0
.WORD ERROZ27?
SEZ i FLEZ RS ERL.OR
RETURN 1 RETURN YO CALLING PROGRAM
,BLKW 1 i OLD PORT CONTENTS
+BLKW 1 1 WORD FOR BRANCMH LEVEL STORAGE

SFQ 0239




REVBRTOCHBING RERTLBRY

12
40
42
43
44
as
46
a7
48
49

50

H1
52

53
57
58
66
é8
69
70
71

72
73
74
76
83
84
85
86
a7
88

S8

99
100
101
109
103
104
105
106
107

106654

106654
106656
106660
106662
106664
106666
10661720
106674
106700
106702
106704
106 /10
106714
106720
105724
106730
106734
106742
106744

106750
106750
106754
105756
106760

106764
106770
106772
106774
107000
107004
107006
167010
107014
107016
107020
107022
107024
107026
107032
107036
107042
107044
107046
107050
107052
107056

010046
010146
010246
010346
010446
010546
013746
004137
107262
000002
004737
112700
004737
012701
012700
004737
022737
001402
000137

004137
107316
060000
013705

005765
100520
010504
062704
012703
012401
00.511
005761
100504
010346
010446
010546
010146
012700
012701
112720
005301
001374
005010
011605
016501
016502

064444
075714

106362
000015
075506
064652
001604
104530
000004

107242

075714

064424
000002

000020
000010

000002

064476
000022
000040

000200
000202

064444

+SBTTL REPORT CODING SECTION

-
i THE REPORT CODING SECTTI CONTAINS THE

13
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S LB i e e g T T Y= LM tAb b s & FBR s teee e fam o im ammma e e s

; "PRINTS* CALLS THAT GENERATE STATISTICAL REPORTS,

aq-o
L$RPT::

14:

RPTCT:

RPTDT:

1§:

MOV
MOV
MOV
MOV
MOV
MOV
MOV
JSR
. WORD
. WORD
CALL
~#Ove
JSH

MOV
CALL
cre
BEQ
JHP

JSR
. WORD
. WORD
MOV

YST
BMI
MOV
AOD
MOV
NOV
Btd
13T
BHI
MOV
MOV
MOV
MOV
MOV
MOV
MOvB
DEC
BNE
CLR
MOV
MOV
MOV

PC. PRINTC
OSTINE R1
015.‘60..R0
SETTO

@4, TNUM

14

RP XX

R1,LPNTS
RPTMSH
ARG.CT
CTABS,R5

C.UNIT(RS)
RPTCTN
R5,R4

¢C .DRO,R4
¢8. ,R3
(R4)+ ,R1
RPTCTN
D.UNIT(R1)
RPYDTN
RS.'(SP)
R4 -(SP)
RS, -1 SP)
Rl.'(sp)
OTEMP RO
218, ,R1

¢' ,(RO).
R1

1¢

(RO)
(SP),RS

D.SERN(RS},R1
(. SERN+2(R5) ,R2

1 tPUSH RO ON STACK

1 tPUSH Rl ON STACK

3 31PUSH R2 ON STACK

3 tPUSH R3 ON STACK

i 1 PUSH R4 W STACK

1 $PUSH R5 ON STACK

tPUSH TNUM ON STACK

1 CALL LPNTS PRINT ROUTINE
1ADDRESS OF ASCIZ STRING
JARGUMENT COUNT » 2

1GET RUNTIME PARPMEVERY
1STORE €CR IN RC AND
tPRINT THE CHARACTER.

PAT 15 MINUTES FHCM NOW
1SET TIME FOR NEX! REPORT

1 IF NOT TEST 4
1BRANCH IF 40, ELSE
$EXIT REPORT SECTIOW.

s CALL CPNTS BRINT 2 20 INE
1ADDRESS OF ALTTS STRMG
tARGUMEN! COuMi v 2

1IGET ADODRESYS OF 151 CUNTROULLLGER

1SEE IF COMTRULLER aVYATLABLE
{COMPUTE ALDIWSGY F

iGET COUNT O7 L RIVES
iLOOY AT POINTER

1GO 1O NEXT IF NI TEPLE
1SEE IF DRIVE AVACLAGLE

1 1PUSH R3 ON S1H(K

1 :PUSH R4 OM STACK

1 1PUSH RS ON STAlMK

1:PUSH RL ON STACK

tPLACE 18 SP2ACE CHARALUTERS INTO
i TEMP STORAGE

TAULE
FOR (01 IMG
SUEVE TABLE FUINTERS

i THEN A NULL CHARACTER
iGET DRIVE TABLE STORAGE ADDRESS
1GET SERIAL NUMBER

SEQ 0240
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108
109
110
111
112
113
114
115
116
117
118
119

121

145

146
137
148
149
154
156

168
169

170
174
175
176
177
178
198
199
200

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
Cl0146
050216
050316
050426
001366
012601
016146
016146
016146
022746
011146
016146
012746
012746
010600
104416
062706
016146
016146
016146
Q12746
012746
010600
104416
06270¢
01260
012604
012603
005303
003265
C62705
005715
001251

012605
012604
012603
012602
012601
012600

000167
000344

116
116
o42
045
045

000204

102742
000060

000164
000166
000174
064476

000002
107534
000007

000020
000176
000172
000170
107603
000004

000012

000046

042
042
040
123
104

124
125
040
062
065

I3
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es:

RPTOTN:
RPTCTN:

RPIXX:

RPTMSG:
RPTHMSH

RPTMSD :
RPTMDZ2 :

L10042;

MBYTES HARD

SO+ T

SEQ 0241

ECC"NN

X1000 READ MWRITTEN ERRORS ERRORS N\

MOV D.SERN+4(RS),R3

CLR R4

EAgL DIViO tDIVIDE 3y 10

ADU &' 0,RS s CONVERT TO ASCII CHARACTER
MOVB RS.-(RO) }PUT DIGIT INTO TEMP STORAGE
MOV R1, -(SP)

BIS R2,(SP) :SEE IF QUOTIENT IS ZERO
BIS R3,(5P.

BIS R4,(SP):

BNE 2t s IF NOT, DIVIDE AGAIN
MOV fSP): ,R1 : 1POP STACK INTO R1

MOV D.XFRW(R1), -(SP)

MOV D.XFRR(R1), -(5P)

MOV L.SEEK(R1), -(SP)

MOV QATEMP, -(SP)

MOV (R1),-(SP)

MOV D.UNIT(RL ), -CSP)

MOV #RPTMSD, -(SP)

MOV 87,-(SP)

MOV 5P ,RO

TRAP C$PNTS

ADD #20,5P

MOV D.ECCCCR1)Y, -(5P)

MOV D.SERR{K1), -(SP)

MOV D.HERR(RL1),-(5SP)

MOV ORPTMD2, -(SP)

MOV 04, -(SP)

MOV SP,RO

TRAP C$PNTS

ADD Q12,5P

MOV (SP)s,R5 : 1POP STACK INYO RS

MOV (SP)+,R4 1 :POP STACK INTO R4

MOV {SP),R3 ; 1POP STACK INTO R3

DEC R3 ; COUNY THE DRIVE TABLES
BGT RPTD? tREPEAT FOR ALL DRIVE TABLES
ADD &C .SIZE,R5 1GO TO NEXT CONTROLLER TABLE
TST (RS)

BNE RPTCT

MOV (SP)+,RS ;1 1POP STACK INTO RS

MOV (SP):,R4 ; 1POP STACK INTO R4

MOV (SP)+,R3% 1 1POP STACK INTO R3

MOV (SP):,R2 ; 1POP STACK INTO Ry

MOV (SP)+,R1 11POP STACK INTO Rt

HOV {SP)+,RO $ 1POP STACK INTO RO
.WORD JIUMP

JWORD  L100482-2-,

JASZIZ  AN"TEST “D3" IN PROGRESS. N\

.:gg§} :N"UNIT DRIVE SERIAL -NUMBER SEFKS MBYTES
LASCIZ  \eS28D28S SDINS 1 T 851 8DSHS28DSKS IRDSKS 2\

.Eagﬁz \HDSNS 24D SES L DSHNN
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107626 104425

J3
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TRAP C$RPT

SFEQ 0z42




CZUDCEO UDA &
REPORT CODING

Moo SENTo N P RE R E o

10
11
12
13
14

D
S

107630

107630
107632
107634

IS
ECTION

1771777
177777
177777

.SBTTL PROTECTION TABLE

+ +

<3
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TO PROTECT THE LOAD MEDIA,

L$PROT::

i THIS TABLE IS USED BY THE RUNTIME SERVICES

iOFFSET INTO P-TABLE FOR CSR ADDRESS
;UFFSET INTO P-TABLE FOR MASSBUS ADDRESS
iOFFSET INTO P-TABLE FOR DRIVE NUMBER

SEQ 0243
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»SBTTL  INITIALIZE SECTION

*

THE INITIALIZC SECYION CONTAINS THE CODING THAT IS PERFURMED
AT THE BEGINNING OF EACH PASS.

e wy wa was

R e L Ry Y T Y Y Y Y LY P G R A S A,
IF HERE FROM START COMMAND

THEN

ENDIF SET ISTRI BIT & CLEAR OTHER BITS IN FLAG
M

IF ?ERE rROM RESTART COMMANU

HEN

SET TREST BIT IN IFLAGS

ENDIF
IF ?EEE FROM START OR RESTART COMMAND

H

RESET ALL UNITS
ESTABLISH FREE MEMORY
CLEAR TNWM
INITIALIZE CLOCK
BUILD CONTROLLER & DRIVES TABLES IN MEMORY
EXIT INIT SECTION

ENDIF

IF ?&25 FROM CONTINUE COMMAND
SET ICONT BIT IN IFLAGS
EXIT INIT SECTION

ENDIF

IF HERE FROM POWER FAIL RESTART

THEM

LEXLT INIT SECTION

ENOIF

IF HERE FROM NEW PASS OR SUB-PASS

THE

LOOK FOR ANY ADDED OR DROPPED UNITS
EXIT INIT SECTION

ENOIF

JREBRUIRAARDEERDREA SRR BADARA DA DD B RAR AR bRk b bR R b AR b AR AR kAR AR AR R LA RAR SRR

ME W BE T WMEF WP S B WE WS W WA A PP W WP B BT WP NF WP WE WS BF A9 We WP W wa @y ws s wr

SEQ 0244




EﬁY?EEEIyEASQCQfaﬁ DRV DIAG MACRO V05.00 Wednesday 04-Jan-84 16:12 Page .79

O VOO Whom

[
H

207636

107636
107642

107644
107646
107654
107656
107656
107662

107664
107666
107674
107676
107676
10777

107704
107706
107714
107722
107724
107724
107730

107752
107734

012760
104447

103004
012737
000531

012700
104447

103004
052737
000521

12700
104447

103007
042737
052737
€00476

012700
104447

103001
000471

000040

000010

Q00037

000004

000036

000020
000002

000034

064440

064440

064440
064440

LSINLT::

1¢:

24

3%

MOV
TRAP

B8CC
MOV
BR

MOV
THAP

B8LC
BI1S
BR

MOV
TRAP

BCC
BIC
BIS
BR

MOV
TRAP

BCC
BR

M3

4€F .STA,RO
CIREFG

1%
QISTRT, IF LAGS
INIT1

¢tF .RES,RO
C$REFG

s
2IREST, IFLAGS
INIT1

QEF ,CON,RO
CS$REFG

3¢
QISTRTH, IFLAGS
:%EONT.IFLAGS

#EF .PWR,RO
C$REFG

4%
13

tHERE FROM START COMMAND?

{BRANCH TO 1¢ IF NOT, ELSE
:SET START BIT IN FLAG.
tHERE. FROM RESTART COMMAND?

:BRANCH TU 2$¢ IF NOT, ELSE
$1SET RESTART BIT IN FLAG.
{HERE FROM CONTINUE COMMAND?

:BRANCH 10 3¢ IF NOT, €LSE

;CLEAR 1ST TIME THRU TEST 4 FLAG AND
:SET CONTINUE BIT IN FLAG.,

;HERE FROM POWER FAIL?

;BRANCH TO 4¢ IF NOT, ELSE

SEQ 0245
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I7E SECTION

107736
107742
107750
107752
107756
107762
107764
107766
107774
107776
110000
110004
110006
110010
110014
110016

110020
110022
110022
110024

110026
110030
110934
110034
110040
110044
110046
110050
110050
110052
110054
110056

110060

110¢ 2
110066
110072
11¢074
110102
110110
110112
110116
110120
110124
11013¢
110134

013705
oL2765
010502
062702
012703
012200
c01403
052760
005303
001371
062705
005715
001012
062705
005715
001351

005003

010300
104442

103030
013705
021015
001411
v62705
005715
001372

104454
000006
000000
074400

104444

016001
004737
00136¢€
042765
042764
005203
¢ 337

2741

T
L: -9
r v

N L37

064424
100000

000020
000010
100000
000046

000046

064424

000046

000010
102274

10C000
100200

00201°

CHaG352
00164
104530
111170

Q00002

000002

002002
000002

N3
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iMAKE ALL CONTROLLER/DRIVE TABLES NOT AVAILABLE FOR TESTING

44%;
S5%:

63%:

7%:

8%

9%

10%:

116

MOV
BIS
MOV
ADD
MOV
MOV
BEQ
BIS
DEC
BNZ
ADD
TST
BNE
ADD
TST
BNE

CTABS,R5
4CT,AVL,C.UNIT(R5)
R5,R2

oC .DRO,R2

€8, ,R3

{R2)+,RO

74
:gT.AVL.D.UNIT(RO)

6%
#C.SIZE,R5
(RS)

9%

oC . SIZE,R5
(RS)

5%

tGET
1SET
;GET

ADDRESS GF 1ST CONTROLLER TABLE
CONTROLLER TABLE NCT AVAILABLE
POINTER YO DRIVE TABLES

yGET NUMBER OF DRIVES PER CONTROLLER TABLE
1SEE IF THIS DRIVES HAS A TABLE,

1BRANCH IF NOT, ELSE

$SET DRIVE TABLE NOT AVAILABLE.

;LOOK AT NEXT DRIVE IN CONTROLLER TABLE,
sBRANCH IF NO DRIVES, ELSE

sLOOK AT NEXT CONTROLLER TABLE,

1SEE IF THERE IS ANOTHER CONYROLLER TABLE,
tBRANCH IF SO, ELSE

:MOVE TO NEXT CONTROLLER THBLE

;IS THERE A NEXT ONE?

;:IF S0, CLEAR THE BITS THERF

iNOW GET EACH P-TABLE AND MAKE THE APPROPRIATE CONTROLLER/DRIVE
1 TABLES AVAILABLE FOR TESTING.

CLR

MOV
TRA

8CC
MOV
CHP
BEQN
ADD
TSV
BNE

TRAP
. WORD
ORD
. WORD

TRAP

MOV
CALL
BNE
BIC
BIC
INC
CHP
BLY
MOV
MOV
CaLy
JMP

R3

R3.RO
C$GPHRD

12
{TAB:,R5
(RO ,(RS)
118
OC.SIZE.RE
(R%)

G4

C$CRSF
6
¢
ERROQO6

C$DCLN

H.DRV(RO),f1
GTIORVT

103
QCT.AVL [ C.UNTLRS)
ggl.AVL.D.UNIT(Rd)
VI LLSUNIT

At

i+ T'TME , R

15 .+50, ,R0

‘_T'E \. TO

IrviVga

;START W TTH LOGICAL UNIT O
;GET POGIER TO IT'S P-TABLE

1tBRANCH T0 124 IF NOT AVAILABLE

1GET ADGRESS (F 1ST CONTROLLER TABLE

1SEE TF 'JOA ADDRESIES ARE THE SAME,
itRANCH T5 SO, ULSE

LU AT NEXT COMTROLLER TABLE,

JSEE 1t THERE IS ANOTHER CONTROLLER TABLE,
:CRANCH IF 50, ELSE

1 REPORT TABLE CONEISTANCY ERROR,

i CLEAN-UP TRAP

1 CET DAIVE NUMBEP FRCM P-TABLE

;FIND THE DRIVE TARL." IDRESS

;BRANCH IF NOV rOWD, clLSE

;CLEAR AVATLABLE BiT M CONTROLLER AND
1 14E DRIVE TABLES.

1 IMCREMENT TO NEXT UNIT IN P-TABLE
1SEE TF ALL. P-TABLES CHECKED,

1BelCH IF NOT, ELSE

sAT 15 MINUTES FROM NOW

tSET TIME FCR MEXT RCPORT

tEXIT THE INITIALIZE SECTION,

SEQ 0248
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RN OB Dl

-

2l
b
2€
c?
29
30

31
33

110140
110144
110150
110154
110156
110160
110164
110166
110170
110174
110200
110202
110204

110206
110212
112216
110222

110226
110232
110236
110242
110246
110250
110234
110262
110266
110272
110276
110302
110304
110310
110216
110322

005037
G05037
012700
104462
103413
014700
104462
103407
005037
004137
066466
000000
0004 34

012037
012037
012037
0120%7

012746
012746
013746
012746
104437
062706
012777
012701
012700
004737
004737
104431
010037
0177%°
Q05087
005037
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064626
064630
000114

000120

064616
075664

064616

064622
064624

000340
106230
064622
000003

000010
000105
064632
001604
104530
106260

064412
154076
064444
064442

154534

064414

B4

SFG 0247

1INITIALIZE KW1l CLOCY, FREE MEMORY AND IP ADDRESS TABLE

1DURING START OR RESTART COMMAND OMLY

INIT]:

1%:

1 ¥

CLR
CLR
MOV
TRAP
BCS
MOV
TRAP
BCS
CLR
JSR

. WORD
. WORD
BR

MOV
MOV
MOV
MOV

HOV
MOV
MOV
MOV
TRAP
ADD
MOV
MOV
MOV
CALL
CALL
TRAP
MOV
MOV
CLR
CLR

KW, EL
KW,EL+2
®'L,RO
CeCLCK
1s
®'P,RO
C#CLCK
14
KW,CSR
R1,LPNTF
NOCL OCK
ARG.CTY
24

(RO)+ KW, ,CSR
(RO)+ ,KW,.BRL
(RO)+ ,KW,VEC
(RO)+ KW . HZ

®PKI07, -(SP)
MWLiI, -(SP)
KH.VEC. '(sp)
o3, -(SP)
CSSVEC
€10,5P

KW, 0UT, 8KW,.CSR
eSTIME ,R]
415,460, ,RO
SETTO

RESET

CHMEM

RO ,FFREE
OFFREE ,FSIZE
TIemM

FNUM

yCLEAR ELAPSED TIME

1 IF NEITHER, CLEAR CSR STORAGE WORD
1 CALL LPNTF PRINT ROUTINE

1 ADDRESS OF ASCIZ STRING

$ ARGUMENT COUNT « 2

1STORE DATA RETURNED

tSETUP KW11l VECTOR ADDRESS

1START Tt CLOCK
AT 15 NMINUTES FROM NOW
1SET TIME FOR NEXT REPORTY

tRESET ALL UDA'S
IRESE SIZE OF FREE MEMORY

PINITIALIZE TEST NUMBER TO NO TEST RUNNING
tINITIALIZE FILE NUMBER TO NO FILE IN MEMORY



TRYPERO YR B REON DRV

Mol BT N - T N VY

110326
110334
110340
110344
110350
110354
110356
110360

110364
110372
110376
110402
110406
110412
110414
110416

013737
005077
013700
012701
062701
005300
001374
004737

013737
005077
N05037
012701
012702
005021
005202
001375
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064412
154062
002012
000001
000105

075422

064412
154026
064426
064534
0G0010

064422

064424

+ALLOCATE ORIVE TABLES TO MEMORY

INIT2: MOV
CLR
MOV
MOV
1%: ADD
DEC
BNE
CALL

C4

FFREE ,DTABS

8DTABS
LIUNIT,RO
#1,R}

#<D,S5IZE>/2,R1
RO

14
ALOCM

1STORE START OF DRIVE TABLES AND

1MARK ZERQ ENO,

1GET NUMBER OF LOGICAL UNITS TO RUN,
1GET INITIAL SIZE OF DRIVE TABLE AND
tACCUMULATE DRIVE TABLE SIZE,

;SEE IF ANY MORE LOGICAL UNITS,
$BRANCH IF NOT, ELSE

}ALLOCATE ALL DRIVE TABLES 7O MEMORY,
+ R1 POINTS TO 1ST WORD IN DRIVE TABLE

tINITI1ALIZE CONTROLLER TABLE STORAGE WITH A WORD OF ZEROS
INITZ: MOV FFREE,CTABS

CLR
CLR
MOV
MOV
1%: CLR
DEC
BNE

SCTABS
CTRLRS

#IPADRS ,R1

8. ,R2
(R1)»
Re

1t

™ 4

1STORE START OF CONTROLLER TABLES AND
1 MARK ZERUS END.

tCLEAR CONTROLLER COUNT

1 R1L -> IP ADDRESS

i+ R IS A COUNTER

1+ CLEAR ENTRY

1 DONC?

+ IF NOYV, BRANCH

SEQ 02438
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110420
110422
110424
110424
110426

110430
110432
110436
11.0440
110442
110444

110446
110452
110454
110456
110462
110466
110470
110476
110500

110504
110510
110514
110520
110522

110526
110532

005005
005002

010200
104442

103156
013703
005713
001435
021013
001017

016004
000304
006104
056004
020463
001004
026063
001461
000137

016304
042704
026004
001002
Q00137

062703
000741

D4
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064424

000004
000002
000004
0000
111212
000004
177000
000002
111262

000046

OC UG

JUUILD CONTROLLER TABLES

INITA,
1%:

CLR
CLR

MOV
TRAP

B8CC
MOV
TST
BEQ
CMF
BNE

MOV
Su.AB
ROL
B1S
CMP
BRE
oty 1
BEW
e JHP

L MOV
BIC
cMP
BNE
JMP

ADD
BR

P N

LT
-

R5
Re

Re RO
CiGPHRD

163
CTRBS.RY
(RX)

64
(RO),(R3)
a1

H,8RL(RO),R4
R4
n4
H.VEC(RO),R4
g:.C.VEC(RS)

?i?ST(RO).C.BGT(RB)
CTABER

C.VEC(RS),R4
e+C<CT,VEC> R4
H.VEC(RO),R4
5%

SAMVEC

eC,5IZE,R3
24

1CLEAR CUSTOMER DATA FLAG
1START WITE LOGICAL UNIT O
1GET POIMTEY TO IT'S P-TABLE

1BRANCH TO 164 IF WOT AVAILABLE

1GET ADDRESS OF 1ST CONTROLLER TABLE
1CHECK IF ANY MORE TABLES

1BUILD NEW TABLE IF FOUND ZERO WORD
1CHECK IF SAME UNIBUS ADDRESS,
1BRANCH IF NOT, ELSE

1CHECK THAT OTHER PARAMETERS MATCH,
1GET BR LEVEL FROM P-TABLE

I1SWAP TO MIGH BYTE

1SHIFT ONE MORE TO LEFT

1ADD VECTOR ADDRESS

1COMPARE VECTOR AND BR LEVELS,
1BRANCH IF DIFFERENT, ELSE

1COMPARE BURST RATES,

1BRANCH IF SAME, ELSE

1FOUND SAME UDA WITH DIFFERENT

1BR LEVEL, VECTOR ADDRS OR BURST RATE.
:258 VECTOR FROM CUNTROLLER TABLE

!

1COMPARE VECTOR ADDRESSES,

1BRANCH IF DIFFERENT, ELSE

tFOUND TWO UDA'S WITH SAME VECTOR ADDKESS.

tPOINT TO BEGINNING OF NEXT CONTROLLER
i TABLE IN MEMORY,

SFQ 0249



TRIVERC (B sEcREGN ORY

ORI NEWN»r

110534
110540
110544
110546
110550
110552

110554

110556
110562

110566
110570
110572
110576
11060C
110602
110606
110610
110614
110620

110624
110630
110632
110634
110636

012704
020427
101004
005724
001401
00071¢t2

011044

01270
004737

011021
010221
016004
000304
006104
056004
010421
016921
Cle721
012721

012704
005021
005304
002375
005237

E4
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064534
064554

000023
075422

000004

0000¢2
000006
004037
104520

0Co015

064426

18UTLD NEW CONTROLLER TABLE

64
7%

B
9.

104

MOV
CMe
Bhl
TST
BCQ
BR

MOV

MOV
CALL

MOV
MOV
MOV
SWAB
ROL
8IS
MOV
MOV
MOV
MOV

MOV
CLR
DEC
8GE
INC

QIPACRS,R4

R4 ,8IPADRS+ 16,
93

(R4)+

81

73

(RO), -(R4)

0<C.512E>/2,R1
ALOCHM

R2,(R1)»
H.BRL(RO),R4

R4

R4

K.VEC(RO),R4
R4,(R1)»
H.BST(RO),(R1)+
#4037,(R1)»
SUDASRY,(R1) .

&«C,SI12E-C.FLG>72,R4

(R1)e
R4

104
CTRLRS

SFQ 0250

{GET BEGINNING OF IP ADDRESS 1ABLE
1SEE IF ENO OF IP ADDRESS TABLE,
$1BRANCH IF SO, ELSE

1010 WE FIND AN OPEN ENTRY ?
1BRANCH IF SO, ELSE

1LOOK AGAIN,

1 TAKE UNIBUS ADDRESS FROM P-TABLE

tAND STORE IT IN THE IP ADDRESS TABLE,
1GET @ OF ENTRIES IN CONTROLLFQ? TABLE
i AND ALLOCATE A TABLE TO MEMORY,

3 RO POINTS TO 1ST WORD P-TABLE

1 R1 POINTS TO 1ST WORD IN CONTROLLER TABLE
1STORE UDA IP ADDRESS AND

1LOGICAL. UNIT NUMBER IN THE CONTROLLER TABLE.
;GET THE BR LEVEL,

1 SHAP TO HIGH BYTE,

1SHIFT ONE MORE TO LEFT,

1ADD VECTOR ADDRESS AND

1STORE IT IN THE CONTROLLER TABLE,
1STORE THE BURST RATE,

1 THE 'JSR RO’ INSTRUCION AND

1 THE ADDRESS OF THE TNTERRUPT SERVICE
1IROUTINE IN THE CONTROLLER TABLE.

1GET @ OF ENTRIES TO END GF TABLE,
1CLEAR REST O TABLE AND

;ADD ZERO WORD AT END,

iLOOP TIL ALL CLENRED

{KEEP TRACK OF CONTROLLER COUNT




c2u
Yhy

J
o
]

£
T

4!
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' .Jeaz
D686
. 10652
110656
110660
110662
110666
110670

110674
110676
110700

110704

110706
110712
110714
110720
110722
110724
110730
110734
110740
110742
110744
11074¢€

110754
110762
110766
110770
110774
110776
111002

013701
062703
012704
0C5713
001411
026033
001002
000137

005304
001367
000137

010113

016021
010221
01€01!
051105
005111
04271;
052721
012704
005521
005304
003375
012761

062737
005077
005202
020237
002613
01270}
0047357

064422
000020
200010
100010

111226

111244

000010
000012
157777

011012
000100

177777

000226
157434

002012

00000n1
075422

1771%a
0644z

F 4
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:BUILD DRIVE TABLES

114 MOV
ADD
MOV
L ST
BEQ
[y 1
BNt
JME

DU
BNY,
e

1%5,

1A% o

[
YOAN
b
BiI5
CuM
21c
£1s
MOV
CLR
JEC
BGT
H3V

ADD
CLR
INC
CHP
BLT
MOV
CALL

10%:

D1ABS,R1
4C.DRO,R3

28.,R4

(R3)

144
H3?RV(R0).8(R3)*

MLDRER

14
124
TOOMER

1, .59

H,.PRAVIRC),(R1)»
Re . (R1)»
H.EIMORO),(R1)
{R:Y,R5

Ty

M YL, (RY)
omMET (11 ).
2-0,51207/2>- R4
(R1)e

R4

154

-1, «C.ECYL+2-D,STIZE>(R1)

&0 .SIZE,DVABS
D rABS

K

R2,\._$UNIT

1%

Q91 ,K1
ALOCM

1GL.T ADDRESS OF CURRENT DRIVE TABLE

1 INDEX TO 1ST DRIVE IN CONTROLLER TABLE
1CET MAXIMUM & OF DRIVES PER CONTROLLER
1ANY ENTRY TO DRIVE TABLE,

1 BRANCH IF NOT, ELSE

1 COMPARE DRTVE NUMBER IN DRIVE TABLE,

1 BRANCH IF DIFFERNENT, EI.SE

;FOUND TWO P-TABLES WITH SAME DRIVE.

1 COUNT DRIVES
: IF EIGHT DRIVE TABLES EXIST,
1+ THEN REPORT ERROR

i STORE ADDRESS OF DRIVE TABLE IN

i CONTROLLER TABLE,

1STORE ORIVE NUMBER AND

itLOGICAL UNIT NUMBER IN DRIVE TABLE.
;GET TEST AREA BIT

1 SAVE "OR” OF BIT ¥ROM ALL DRIVES

; COMPLIMENT 17

;LOAD DEFAWULT PPRAMETER BITS
i CLEAR REST OF TABLE

iMARK CYLIMOERS AT TEST ALL

+NEXT DRIVE TABLE ADDRESS AND

tMARK ZERO END.

: INCREMENT LOGICAL UNIT NUMBER

s CHECK IF GOT ALL TABLES

1 IF NOT, GO BACK FOR NEXT, ELSE

tGET 1 WORD TO TERMINATE ALL CONTROLLER
: TABLES AND ALLOCATE IT TO MEMORY,

SFQ 0251



CZUDCED VDA £ DISK DRV
INITIALIZE SECTION

T B NN

16
17
18
19
20
2l
23
24
25
26
2/

28
29
30
31
33
34
35
36
37

111006
1t10le
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
11162

032705
001460
004137
065454
000000
013705
010504
062704
01211
012402
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

015737
Q13737

G4
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020000
075664
064424
000020
00001V

02000¢ 0000V4

000002
065560
000004

000012

000046

000001 064470

064412 00vd416
064414 Q54420

:UHEUK FOR CUSTOMER WARNING MESSAGE

INYTS: BIT
BEQ
JSR
. WORD
. WORD
MOV
1% MOV
ADD
MY
MOV
BEQ
BIT
BNE
MOV
HOV
MOV
MOV
MOV
MOV
TRAP
ADD
B DEC
BNE
ADD
TST
BNE

ed:

tGET CONFIRMATION TC PROCEED

TRAP
8CC
TRAP
BR
.WORD
.WORD
. WORD
LWORD
1OU00S:
BIT
BNE

TRAP

oHM . CYi. . RS
5%
R1,LPNTF
INITWA
AitG.CT
CTABS,RS
RS,R4
#C.DRO,N4
28, ,R1
(R4)+ ,R3
4

40 .0CY,D.PRM(R3)

34

(R3),-(SP)
D.UNIT(R3),-(SP)
@INITWB, -(SP)
‘4.'(SP)
SP.RO

CHPNTF

€12,5P

R1

2%

¢C,SIZE ,RS5
(RS)

13

C$MANI
3
CsGMAN
100004
TEMP
1$CODE
INITWC
1

¢l , TEMP
St

C$LCLN

tCHECK IF BIT EVER SET

$)BYPASS IF NOT

s CALL LPNTF PRINY ROUT INE

s ADDRESS OF ASCIZ STRING

s ARGUMENT COUNT & 2

1GET ADDRESS 1ST CONTROLLER TABLE

1GET ADDRESS OF POINTER TO DRIVE TABLE

1)GET COUNT OF DRIVE TABLES
t}GET ADDRESS OF DRIVE TABLE

1CHECK IF CUSTOMER DATA SELECTED

tCOUNY THE DRIVE TABLES
1LOOK AT ALL OF THEM
1HOVE TO NEXT CONTROLLER TARLE
:SEE IF ANOTHER TABLE ANC
i LOOK AT IT

tL.OOK AT RESPONSE
tBRANCH If YES WAS ANSWER
1D0 CLEAN-UF TRAP

1t SAVE CURRENT PARAMETERS TO FREE MEMORY SO EACH TEST CAN USE ALL OQF IT

DY MOV
MOV

FFREE ,FHEM
FSIZE,FMEMS

1 SAVE START ADDRESS
1 SAVE SIZE

SFQ o2
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CZUDCED UDA £ DISK DRV
INITIALIZE SECTION

1
2
3
4

aun

30
31

111170
111170
111174
111176
111202

111206
111210

0127100
104441
005037
004737

104432
00006¢€

GCIAG MACRD VGC5,00 Wscneaday 04-Jan-84 16:12 Page 197

006000

U645656
105612

ttXIT INITIALIZE SECTION

INITRX:

MOV
TRAP
CLR
CALL

TRAP
.WORD

4PRI00,RO
C$SPRI
DLL
CLOSEF

CHEXIT
Llooqq Y

H4

tERASE DOWNLINE CAD DATA
{MAKE SURE DATA FILE IS CLOSED

SFQ 0253
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INITIALIZE ERRORS

LI B P

14
15
16
17
18
19
20

2l
22
23
24
25
26

27

<8
29
41

43

111212
111214
11121¢
111220
111222

111224

111226
111232
111234
1112236
111240

1lic42

111244
111250
111252
111254
111256

111260

111262
111264
111266
111270
111272

111274

11ic¢76
111276

010305
104454
000001
0003000
074252

104444

013705
104454
00G002
000000
074270

104444

013705
104454
000003
000000
0747306

104444

010305
104453
000010
000020
074417

104444

104411

«SBTTL

CTABER:
064476 H.DRER:
064476 TOUMER:
SAMVEL
L1044,

INITIALIZE ERRORS
+DIFFERENT VECTORS, BR LEVELS QR BURST RATES FOR ONE CONTROLLER

MOV R3,R5 {GET CONTROLLER ADDRESS
TRAP CH4ERSF

. WORD 1

LWORD O

.WORD  ERROO1
TRAP C4DCLN
;1 TWO P-TABLES FOR SAME DRIVE

100 CLEAN-UP TRAP

MOV TEMP ,RS 1GET CON"ROLLER ADDRESS
TRAP C$ERSF

LHORD 2

.WORD ¢

.HWORD  ERROOZ
TRAP C$OCLN

tMORE THAN EIGHT DRIVES SELECTFN ON ONE CONTROLLER

;00 CLEAN-UP TRAP

MOV TEMP,R5 .GET CONTROLLER ADDRESS
TRAP C$ERSF

HORD 3

.WORD O

.WORD  ERROO3
TRAP CS$OCLN
1 TWO UDA'S USE THE SAME VECTOR

100 CLEAN-UP TRAP

MOV P3,R5 tGET CONTROLLER ADDRESS
TRAP C$FRSF

.WORD 8

. WORD

0
. WORD FRROO4

TRAP C$DCLN
.EVEN

;D0 CLEAN-UP TRAP

TRAP C$INIT

SEQ 0254
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(=

(wlgy)
xm
]

UD# ? DISK DRV DIAG PMACFO V7,00
P SECTION

p-le
TN

T

JoRa RN RUN-RIE BN

10 111300
1
18 111300
111300 104461

J4
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LSBTTL AUTODROP SECTION

P
THIS COOE TS FXECUTED IMMEDIATELY AFTER THE INITYALIZE CODE IF
T "ADR™ 4 WAS SET.  THE UNIT(S) UNDER TEST ARE CHECKED TO

St IF THEY WI'.. RESPOND, THOSE THAT DON'T ARE IMMEDIATELY
DRUPFED FROM THLSTING,

- we we v o

L3AUTO -

IV eL I H
TRAP C$AUTO

SFQ 0255



CZUBCEO
CLEANUP

.—.
OO NI WM -

UDA & DISK DRV DIAG MA

CUDING SECTION

111302

111302
111306
111314
111316
111322

111322
111324

111326
111326

004737
022737
001402
004737

104432
000002

104412

105612
000004 064444

106250

<4
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.SBTTL CLEANUP CODING SFCTION

HRE

: THE CILEANUP CCDING SECTION CONTAINS THE CODIMG THAT IS PERFORMED
; AFTER THE HARDWARE TESTS HAVE BEEN PERFORMED,

- -

L $CLEAN: :

CALL

cHMP

BEQ

CALL
1%:

TRAP
.WORD

.EVEN

L.10046;
TRAP

CLOSEF :CLOSE DATA FILE

84, TNUM ;ARE WE DOING TEST 4 ?

1% iBRANCH IF SO, DON'T RESEY BUS
RESET {RESET ALL UDA'S

C$EXIT

L.10046 -,

CS$CLEAN

B s mm— e - - e bE e G e L R — i | e A e o A e m s = s L



VN BN

111330

e lie ~

19 11330
*q0 -2

32

33

34 111334
171334

000167
000000

104453

.SBTTL OROP UNIT SECTION

i TO NO LONGER BE TESTED,

L$DU: s

L1004 7

.WORD
.WORD

.EVEN

TRAP

JiJHP
L10047-2-,

Csov

4
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+**
i THE DROP-UNIT SECTION CONTAINS THE CODING THAT CAUSES A DEVICE

SEQ 0257



gSBDCEO

T s
QOO URdOUTE WM P

Y
£ M-

35

UNL

111336

111336
111340

111342
111342

000167
000000

104452

.SBTTL ADD

P

M4

U ATaSEé?§ORRV DIAG MACRO V05.00 Wednesday 04-Jan-84 16:12 Page 202

UNIT SECTION

e b —————— wa

i THE FDD-UNIT SECTION CONTAINS ANY CODE THE PROGRAMMER WISHES

s TO BE EXECUTED IN CONJUNCTION WITH THE ADDING OF A UNIT BACIK
TO THE TEST CYCLE.

L$AU: :
WORD
.WORD
.EVEN
L10030;

TRAP

J$IMP
L10050-2-,

CsAV

A e et s aaams

SFQ 0258




CZUOCEO UDA & DISK DRV
HARDWARE TESTS

2
14
51
54
59
60
61
62
63
64
65
67
68
69
70

71
72

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
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000001
076336
64429
064430
000002
000002

000046
153014

106260

064430
002074

064430

N4

.SBTTL HARDWARE TESTS

SBTTL
Tl::

TINEXT:

T13KIP:

TINQW:

TEST 1: UNIBUS ADDRESSING TEST

MOV
CALL
MOV
MOV
MOVB
TST
BPL
ADOD
TST
BNE
TRAP
.WORD

caLL

¢1,R1

TINIT
CTABS,TSTTAB
TSTTAB,R5
C.UNIT(RS5),L3LUN
C.UNIT(R5)
TINOW
#C.SIZE,TSTTAB
BYSTTAB

TINEXT

C$EXIT
L10051-.

RESET

INITIALIZE TEST PARAMETERS
GET ADDRESS OF 1ST CONTROLLER TABLE

i GET CONTROLLER TABLE ADDRESS

-s we wa

CHECK IF UNIT AVAILABLE FOR TESTING

TEST IF AVAILABLE
MOVE TO NEXT CONTROLLER
CHECK IF ANOTHER CONTROLLER TABLE

+RESET ALl UDA'S

SEQ 0259

-0



CZUOCEO UD

TEST 1:

N Ve

14
15
16
17

A&
UNIBUS

111506
111510
111512
111514
111516
111520
111522
111522
111522

DISK DR

v
ADDRESSI

104402
005037

012746
012746
012746
012746
104437
062706
011504
005714
005764

012700
104436
005737
001406
104455
000046
000000
075044
104406
000730

104403

DIAG
7

NG TE

064636
000340
104510
000004
000003

000010

000002
000004
(64636

Tl.1:

T1GO00 ;
L1005

TRAP
CLR

MOV
MOV
MOV
MOV
TRAP

MOV
ST
TSt

MOV
TRAP
TST
8eQ
TRAP

. WORD
TRAP
BR

TRAP

ciBSUB
NXMAD

®RI1I07, - (S
ONXMT, - (SP
*RR‘EC ’ ‘(
o3, (SP)
CHSVEC
#1C,SP
(RS),R4
(R4)

2(R4)

®ERRVEC ,RO
CSCVEC
NXMAD
T1G000
COERDF

30

0

ERRO38
CsCLP1
T1SKIP

CIESLE

e
-J

g?CRU V05,00 Wadnesday 04-Uan-84 16:12 Page 204

P)
)
SP)

1CLEAR MEMORY ERROR FLAG
)SETUP TIMEQUT ERROR VECTOR

1GET ADURESS OF UDAIP REGISTER
1READ UDAIP

1READ UDASA

yRETURN TIMEDUT ERROR VECTOR

1CHECK FLAG

tEND TEST NOW

SFQ@ 0260



1[40

OE P ND N e

111524
111524
111526
111530
11153¢
111542
111544
1)1552
411560
111564
111564
111564

104402
005014
012737
004737
103410
012764
012737
C0a 737

104403

004000
105410

100200
010000
105410

105545

000002
105546

CS
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MAKE SURE UDR PASSES INTERNAL OIAGNCSTIC
MAKE SVRE UDA CAN SENSE STEP 1 AND 2

TRAP
CLR
MOV
CALL
8CsS
MOV
MOV
CALL

TRAP

C¢8SuUB

(R4}
®S5A,.S51,UDARSD
UDARSP

19

9SA.STP 2(R4)
#SA .52 ,UDARSD
UDARSP

CSESLB

IND™

INIT UDA

STEP 1 ASSERTED?
WALT FOR RESPONSE
IF FAIL, EXIT
TEND STEP 1

STEP 2 ASSERTED?

SEQ 0261
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O~ UL (N e

<8

30
31
32
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
111706
111710
111712
111714
111716
111720
111720
111720

1044(?
011504
00501+
012737
004737
103444
016437
012764
Q04 73;
001433
022764
001017
012702
012703
016437
010:64
004737
001413
020264
001405

104455
000032

000000
074634
000403
Q06302
005303
001355

104403

004000
105410

000002
14¢000
106554

140000

VLU0
QOO0
0“ '.‘2\102
C.I0S
106554

JOG00V02

105546

106650
V00002

000002

106650

T1.3:

13;
2%

3s:

ay.

5%
L1Q054;

TEST THE OUTAGNOSYIC LOOP MOD:z OF ALL UDA'S ON THE SYSTEM

TRAP
MOV
CLR
MOV
CALL
BCS
MOV
MOV
CALL
BEQ
cHe
BNE
MOV
MOV
MOV
MOV
CALL
BEQ
Apn
BEQ

TRAP
. WORD
. WORD
.Hmo
B8R
ASL
DEC
BNF

TRAR

CiBsSuB

(R5),R4

(R4

@3A.51,UDARSD

LDARSP

54

2(R4 ), HCHNGD

2<SA STP+SA, WRP>, 2(R4)
gEHNG
;;SA.STPoSﬂ.Hﬂpb.E(H4)
o1,R2

016, .R3

2(R4), WCHNGD

R2,2(R4}

WCHNG

54

Re,2(R4)

4%

C$EROF
26

0
ERRO26
54

RZ

R3

2

CHESWR

Y s B WS P W W B T Wt e e S e A ar we e

R4 POINTS TO UDAIP REGISTER
INITIALIZE THE UDA

LO(K FOR STEP 1

WAIT FOR RESPONSE

If ERROR, BRANCH

HMOVE OLD PORT CONTENTS TO STORAGE
INITIALIZE FOR PORT WRAP

WAIT 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 L.OCP
WAIT FOR UDASA TC CHANGE

IF ERROR, BRANCH

COMPARE RO WITH WHAT WAS ECHOED
IF MATCH, BRANCH

BRANCH

MOVE THE SHIFTING ONE LEFT BY 1}
DECREMENT COUNT

IF L00OP INCOMPLETE, BRANCH

SFQ 0262
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UDA & DISK DRV DIAG M
UNIBUS ADDRESSING TES

111722
111722
111724
111726
111732
111734
111740
111744
111750
111752

5 111754

111756
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
112136
112132
112140
l11cl4e
112144

104402
011504
016503
010302
22703
042702
012701
006202
005301
001375
010237
010346
011546
004137
065342
000004

012746
012746
010346
012746
104437
062706
012700
104441
006203
006203
052703
005G37
005014
012737
004737
010364
012700
010501
062701
004757
005737
001016

104422

005737
001771
023765
101041
001364
023765
103760
00Ca33
005037

000004
1770G0

170777
000011

106652

075704

106252
000003
000010

100200
064454

004000
105410
000002
000012
000040

104530
064454

064616
064630

064626

064454

105546

2%

000042

000040

ES

?CRO V05,00 Wednesday 04-Jan-84 16:12 Psge 207

TEST THE INTERRUPTS VECTOR AND BR LEVEL

TRAP
MOV
MOV
MOV
BIC
BIC
MOV
ALR
DEC
BNE
MOV
HOV
MOV
JSR
. WOR

v

. WORD

MOV
MOV
MO\
MOV
TRAP
ADV
HOV
TRAP
ASR
ASR
BIS
CLR
CLR
MOV
CALL
MOV
MOV
MOV
ADD
CALL
147
BNE

TRAP

ST
8EQ
Cr1e
BHI
BME
cMe
BLO
8r

CLR

7

2

$

C+8sSUB
(R5),R4
C.VEC(RS),R3
R3,R2
@tCCT.VEC,R3
0tCCT.BRL ,R2
9. ,R1

R2

R1

14

Re,BRLEV

8, -(SP)
R1,LPNTX
INTOLTO

ARG .CT

#PRI00, -(SP)
#INTSRV, - 58}
RS. ‘(Sp)

05. -‘Sp)
CsSVEC

€10,5P
&PRIOO,RO
C3SPRI

R3

R3

#<SA STP+SA INT>,R3
INTRLV

{R4)
45A, 51 ,V0ARSD
UVJARSP
R3,2(R4)

#10. ,RC

RS ,R1
¢C.TO,R1
eTT0

INTRCY

3

CtBRK

KW.CSR

24

KW.EL+2,C, TOH(RS)

24
KW.EL,C,TO(R3)

T
INTRCY

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, BFRANCH

SAVE THE BRANCH (EVEL

tPUSH RX ON STACK

1PUSH (RS) ON STACK

1CALL  LPNTX PRINT ROUTINE
tADDRESS OF ASCIZ STRING
JARCUMENT COUNT + 2

t SETUP INTERRUPT VECTOR ADDRESS

s G s W e W W W W

DIVIDE VELTOR BY 4 FOR UDA INITIALIZATION
DIVIDE VECTOR HY 4 FOR UDA INITIALIZATION
SET OTHEF BI1S FOR UDA INITIALIZATION
FLAG AS MO INTERRUPTS RECCIVED

INIT UDA

LOOK FOR STEP 1 COMPLETION
WALT FOR COMPLETION

MOVt STEP 1 DATA TO UDA
ISET U TIMECUT OF 10 SECONDS

1POINT TO CONTROLLER TABLE
it SEE IF INTERRUPTED

i IF SO, EVERYTHING'S OK, SO BRANCH
$1>>>33333 »BREAK BACK TO MONITOR<<<<<cccc<<

T W W WE W B B

tSEE Ir CLOCK ON SYSTEM
1 SEE IF TIiE ELAPSED

i BRANCH
i FLAG AS NO INTERRUP1S RECEIVED

SFQ 0263




67
68
69

70
71
72
75

14

-

76
17
78

79

VDA & DISK DRV DIAG MACRO V05,00 Wednesday 04 -Jan

: UNIBUS ADDRESSING TEST

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
112064
112266
112270
112272
112274
11274
112300
112502
112304
112510
112314
112516
112320
112320

012700
104441
005064
012702
005302
001376
012701

010146
012702
006301
005302
001375
0101C0
104441
012601
005737
001007
005301
100362

104455
000034
000000
074672
000420

012700
104441
005201
0235701
001405
104455
000035

000000
074704
000404

004137
065437
00000W
016503
042703
010300
104436

104407

000340
000002
000144
000007

000005

064454

000000

106652

075704

000004
177000

44

54;

6%

1s;

8%;

9%:

10¢:

L10055:

MOV
TRAP
CLR
MOV
DEC
BNE
MOV

MOV
MOV
ASL
DEC
BNE
MOV
TRAP
MOV
TSY
BNE
DEC
BPL.

TRAP
. WORD
. WORD
. WORD
BR

MOV
TRAP
INC
Cre
BEQ
TRAP
. WORT
. WORD
. WORD
BR

Jst

. WDRD
. WORD
MOV
BIC

MOV
TRAP

TRAR

F5

-84 16:12 Page 207-1

¢PRIO7,RO
CHSPRI
2(R4)
2100, ,R2
R2

44

7. ,R1

R1,-(SP)
25, \R2
R1

Re

6

R1,RO
C3$SPRI
(SP)Y+,RL
INTRCV
8

R1

5%

CHERDF
28

0
ERROZ23
10¢

OPRIOO,RO
C$5PRI

R}
BRLEV,R1
9%

C4ERDF
29
0

ERRO2
103

R1,LLPNTX
INTSTY
ARG.CT
C.VEC(R5),R3
¢tCCT.VEC,R3
R3,RO

C3CVEC

Cstsue

WRITE SECOND STEP TO UDA

SET UP DELAY SO WE KNOW WE'Rt INTERRUPTED
DECREMENT COUNT

IF INCOMPLETE, BRANCH

R1 IS PROCESS PRIORITY LEVEL

1t1PUSH R1 ON STACK

1} SET UP FOR SHIFTING PRIORITY
1 SHIFT PRIORITY

} DECREMENT SHIFT COUMT

i IF INCOMPLETE, BRANCH

e e S e S

11POP STACK INTO R1

1 SEE IF INTERRUPY RECETIVED

i IF SO, BRANCH

i DECREMENT PRIORITY LEVEL

i IF ALL LEVELS UNTESTED, BRANCH

+ BRANCH

i 50 PRIORITY = BR LEVEL
3 SEE Ir BR LEVEL MATCHES PRIORITY
t IF SO, BRANCH

1 BRANCH

1CALL LPNTX PRINT ROUTINE
1MDRESS OF ASCIZ STRING
ARGUMENT COUNT + 2

i GET VECTOR ADDRESS

i CLEAR UNUSED BITS

SFQ 0264




i

Ubn e

UOA &
UNIGUS

112322
112322
112324
112326
112332
112332

P ABORESST

104402
005004
004737

104403

104612

T1.5:

L10056:

TRAP
CLR
CALL

TRAP

L5

OING MACRO V05,00 W 4 - - :
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C4BSUB
R4
UDAINT

CsESUB

i INITIALIZE UDA WITH SMALLES)
i RING BUFFER AND INTERRUPTS DISABLED

SFQ 0265




TESTCL

PR T, I IV YTOA

112334
112334
112336
112342

112346
112346

104402
012704
004737

104403

HS
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T1.6:
TRAP csAsLa
126400 MOV @<SA, STP+¢BaGAMS15>+¢545A,CM1>>,R4 | INITIALITE UDA WITH RING BUFFER
104612 CALL, UDAINT tLARGE ENOUGH TO COUVER NORMAL
1HOST COMM AREA PACKET AND BLFFER
1 SPACE (A S IN MESSAGE LENGTH AND
tA 5 IN COMMAND LENGTH)
L1005%7:
TRAP C3ESuUB



RS

Q- N MOr

10
27
28
29

30

R ED
UNIBUS

112350
112350
112352
112356
112362
112366
112372
112374
112400
112400
112404
112410
112410
112412

112416
112416

iBERE%gIBéA?EE?CRO V05,00 Wedresday 04-Jan -84 16:12 Pags 210

104402
013746
013746
012701
004737
001492
004737

012637
012637

104403
000137

104401

064412
064414
0VC001
076532
076626
064414
064412

111402

T1.7:

14:

L10060;

L1005}

THAP
MOV
MOV
MOV
CALL
BEN
CFLL

MOV
MoV

TRAP
JMP
.EVEN

TRAPR

15

C#BSLAS
FFREE, - (SP)
241,R1

RUNDM

1t

RESPDM

(SP)Y+,FSIZE
{SP).,FFREE

CsESUB
T1SKIP

CSETST

1 1PUSH FFREE ON S5TACK
t ;PUSH FSIZE ON STACK
1 RUN DM PROGRAM IN

it ONE CONTROLLER ONLY

1 tPOP STACK INTO FSIZE
1 1POP STACK INTO FFREE

SEQ 0267




CZ')OCEO
TEST 2:

112420
112420
112424
112430

112436
112442
112446
112452
112456
112462
112461
112470
112470
112474
112520
112506
11251c

112514
112514

012701
004737
013737

004737
N13746
013746
012701
0047357/
001402
004737

Cl2637
012637
062737
005777
001351

104401

000002
07633&6
064424

L0626C
064412
064414
000N01
076532

076626

064414
064412
000046
151716

ES

064430

064430

.SBTTL
T2::

2s$:

L10C61

J5
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TEST 2: DISK RESIDENT DIAGNOSTIC T&<T

MOV
CALL
MOV

CALL
MOV
MOV
MOV
CALL
BEQ
CALL,

MoV
MOV
ADD
TS7T
BNE
.EVEN

TRAP

TINIT
CTABS,TSTTAB

RESET
FFREE, -(SP)
€1 ,R1

RUNDM

23

RESPDM

(SP)Y. ,FSIZE
(SP).,FFREE
#C.SIZE,TSTTAB
ATSTTAB

1%

CSETST

tINITIALIZE TEST PARAMETERS
iGET ADDRESS TO 1ST CONYROLLER TABLE

tRESET ALL UDA'S
13PUSH FFREE ON STAZK
1:PUSH FSTZE ON STACK
iRUN DM PROGRAM IN

i ONE CONTROLLER ONLY

1:POP STACK INTO FSIZE

1 1POP STACK INTO FFREE

tHOVE TO NEXY CONTROLLER

tCHECK IF ANY MORE CONTROLLER TABLES

SFQ 0268




WA & DISK DRV _DIA

OISK FUNCTION TEST

112516
112516
112522
112526
112534
112540
112544
112546
112552

11552
112552

012701
004737
013737
013701
004737
001402
004737

104401

000003
076336
064424
064426
076532

076626

064430

.SBTTL  TEST 3:

T3::

1%:

10062

MOV
CALL
MOV
MOV
CALL
BEQ
CALL

.EVEN

TRAP

<5
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DISK FUNCTION TEST

¢3,R1

TINIT
CTABS,TSTTAB
CTRLRS,R1
RUNDM

14

RESPDM

CSETST

S e wme e

tINITIALIZE TEST PARAMETERS

sGET ADDRESS OF 1ST TABLL ADDRESS
tRUN DM PROGRAM ON ALL CONTROLLERS
i AT ONCE

SFQ 0269

e ——— e —— . —— et m————



UDA & DISK DRV
OISK EXERCISER

112554
112554
112562
112564
112572
112574
112600
112604
112666
112612
112614
112616
112622
112624

> 112630

112634
112640
112642
112646
112650

3 1126352

112674
112662
112664
112670
112672
112674
112700
112702
112706

V22737
001053
022737
n01047
¢C5037
013704
001423
004137
066543
000000
005037
012405
004737
062724
020437
1C3770
004137
066575
000000
000410

032737
001404
004137
066622
000000
005737
001404
004737
000137

LS
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000004
000002

064440
064650

075664

064650
103250
000104
064652

075664

0010¢0
075664

064450

07662¢
1135240

LSBTTL
4.
064444
064440
LOGOUT :

064400 LOGCHK:

T4CCON:

TEST 4: DISK EXERCISER

CHP 44 , TNUM

BNE TASTRT

TMP OICONT, IFLAGS
BNE T4STRT

CLR IFLAGS

MOV LBUFS,.R4

BtQ LOGCHK

JOR R1,LPNTF

L WiRD LOGM1

. WMJIRD ARG .CT

CLR LBUFS

CALL PNTERR

ADD &<HC .BSZ-2>,R4
CMP R4 ,LBUFN

B8LO LOGOUT

JSR R1,LPNTF
WORD LOGM?2

. WORD ARG.CT

BR T4CON

BIT OSM. LOG,SFPTBL «50.,.BIT
BEQ TACON

JSh R1,LPNTF
.WORD LOGHMZ

. WORD ARG.C1

TST URNING

BEQ T4STRT

CALL RESPDM

JMP TAWAIT

tCHECK IF TEST 4 WAS IN PROGRESS
{BRANCH IF NOT

1CHECK IF HERE BY CONTINUE COMMAND
1BPANCH IF NOT

1CLEAR FLAGS FOR NEXT TIME MERE
1GET LOG BUFFER POINTER

i IF ZERO, NONE EXISTS

i CALL LPNTF PRINT ROUTINE

1 ADDRESS OF ASCIZ STRING

t ARGUMENT COUNT » 2

;CLEAR START ADURESS TO ERASE BUFFER
tGET CONTROLLER TASLE ADDRESS
tPRINT ERROR REPORT

iBUMP POINTER 10 NEXY ENTRY

iCHECK IF AT END

1PRINT ALL ENTRIES

s CALL LPNTF PRINT ROUTINE
tADDRESS OF ASCIZ STRING

§ ARGUMENT COUNT » 2

1CHECK IF LOG ENABLED

i CALL LPNTF PRINT ROUTINE

i RDDRESS OF ASCIZ STRING

i ARGUMENT COUNT o 2

tCHECK TF ANY CONTROLLERS STILL RUNNING
;RESTART IF NOT

tCONTINUE BY RESPONDING TO REQUESTS
{END OF TEST WHEN DONE

SFQ 0270
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YE9°a?

1

e

3
10
12
13
14
15
16
17

4
2

<D
21
ac
23
24
25
26
28
29
30
31
32
33
34
X5
36
37
38
39
41
45
46
47
48
49
50
51
52
H3
55
60

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
113C56
113062
113064
113066
113072
113076

012701
004737
032737
C01521
032747
001465
104450
103055
012701
020137
001406
005005
004737
1C3002
000137

005037
013705
012702
010504
062704
012403
001416
032763
001010
004737
022763
001002
005237
005302
00136C
062705
005715
001347
012701
004737
000436

M
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000004
076336
000014

000200

000004
064442
105630
076424

064452
064424
000010

000020V

100000

002122
000020

064452

000046

064554
002124

064440
064400

000002

000006

.
[

TASTRT:

1%:
T4PRM1:

T4PPM2:

TAPRM3 ;
T4PRM4 ¢

START TEST

MOV €4 ,R1

CALL TINIT

BIT SISTRT!IREST, IFILAGS
BEQ T4RUN

RIT #5M.MAN,SFPTBL+S0.BIT
BEQ TADEF

TRAP CS$MANI

BCC T4DEFW

MOV @4 ,R1

CMP R1,FNUM

BEQ 1%

CLR RS

CALL RDREC

BCC 14

JMP TINITE

: INPUT PARAMETERS

CLR
MOV
MOV
MOV
ADD
MOV
BEQ
BIT
BNE
cAaLL
CHP
ENE
NG
DEC
BNE
ADD
157
BNE
MOV
CALL
BR

UCNT
CTABS,R5
48.,R2
R5,R4

#C .DRO,R4
(R4a)+ ,R3
T4PRM4

40T AVL,D,UNIT(R3)
T4PRM3
STORAG
¢16. ,0.PAT(R3I)
T4PRM3
UCNT

R2

T4PRM2
¢C.SIZFE RS
(RS)
T4PRM1
oPAT16C,R1
STORAG+2
TARUN

s INITIALIZE TEST PARAMETERS

tHERE FROM OPERATOR COMMAND?

1RUN WITH PREVIJUS PARAMETERS IF NEW PASS
t MANUAL INTERVENYTON MODE?

s IF NOT, SET UP DEFAUL.T PARAMETERS

R1 = TAQUEST FILE NUMBER
IS IT ALREADY LOADED?

IF SO, BRANCH

ELSE RS = ADJUSTED ADDRESS
READ IN FILE

IF OK, BRANCH

ELSE, ERROR

s We we B wE W we

;CLEAR COUNT OF UNITS USING PATTERN 16
tGET ADDRESS OF 15T CONTROLLER TABLE
tGET COUNT OF DRIVE TABLES

;:GET FIRST DRIVE TABLE POINTER

t+GET DRIVE TABLE ADDRESS
;GO TO NEXT CONTROLLER IF NUNE
;SEE IF TO BE TESTED

: ASK QUESTIUNS

; COUNT DRIVE TABLES
$1GO LOOK AT NEXT

:GO TO NEXT CONYROLLER
+ IF THERE IS ONE

i Rl -» PAT16C FOR INPUT
i ASK LAST QUESTIONS

SFQ 0271
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Lo Wi

UDA 4 DISK DR
: OISK EXERCISER

113100
113100
113104
113106

004137
065605
000000

075664

]
[

T4DEFW;

ND
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NOW GET DATA PATTERN 16 IF SELECTED BY ANY DRIVE
GIVE WARNIWG MANUAILL INTERVENTION NOT ALLOWED

JSR R1,LPNT# s CALL LPNTF PRINT RQUYINE
. WORD TAWARN 1 ADDRESS OF ASCIZ STRING
JWORD  ARG.CT s ARGUMENT COUNT % 2

SEQ 0272




CZUDCEC
TEST 4.

el BNEe NN FF NS o

UDA & DISK DRV
DISK EXERCISER

413110
113114
113120
113122
113126
113130
11353
11316
113142
113146
113152
113154
113156
113160
113162
113164
113170
113172

113174
113200
113206
113214
113220
115224
113226
113234
113240
113246

113250
113252
113254
113254
113256
113260

113262
113262

013705
012702
010504
062704
012403
001415
062703
042713
052723
012700
005023
005300
Q01375
005302
001361
062705
005715
001350

006157
042737
0137%7
013701
004737
001405
013737
004737
032737
001402

104422
000772

104424

104432
000002

104401

B6
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064424
000010

000020

000004
A\87777
01101e
000067

000046

064440
177757
064324
064426
076436

064424
0764526
001000

064440
064430

064430
064AC0O

TADEF :
TADEFA:;

TADEFB:

TADEFC:

TADEFD:
T4DEFE:

TARUN:

TAWAIT:

TAEXIT

L10U6S:

SET UP DEFAULT PARNMETERS

MOV CTABS,RS

MOV 8. .R2

MOV RS ,R4

ADD #C .DRO R4
MOV (R4). ,R3

BEG TADEFE

ADD ). PRM R3
8IC etC<D.DCY>,(R3)
81sS #00EF ,(R3)»
MOV #55, ,RO

CLR (R3),

DEC RO

BNE TADEFC

NEC R2

BNE TADEFB

ADD ®C.SIZE ,R>3
TSTY (RS)

BNE TADEFA
1START TEST

ROL IFLAGS

BIC tC<ISTRTH> , IFLAGS
MOV CTABS ,TSTTAB
MOV CTYRLRS ,R1
CALL RNTADM

BEQ TAWALT

MOV CTAHS, TSTTAB
CALL RESPDM

BIT #SM LOG,SFPTBL +50,BIT
BEQ TAEX]T

TRAP CeBRx

BR TAWALT

TRAP CtORPT

TRAP CoexIT

. WORD L10063X -,
.EVEN

TRAP CSETST

1IGET AUDRELS OF 1ST CONTROULLER TABLE
1IGET COUNT OF ORIVE TABLES
IGET FINST DRIVE TABLE POINTER

1GET DRI* TABLE ADDRESS
1GU YO NEXT CONTRGLLER IF NOME

1COUNT DRIVE TVABLES
1GO LOOV AT NEXT

1GO TO NEXT CONTROLLER
i IF THERE IS ONE

1CLEAR FLAGY FOR NEXT TIME “-ERE

1GET ADORESS OF 15T CONTROLLER TAGBLE
tRUN DM PROGRAM ON ALL CONTROLLERS
1 AT ONCF

1 MAKE SURE TSTTAB MAS CONTROLLER INFO
1CHECZK IF LOG 1S ENABLED

1EXIT IF NOT

1223333393 BREAC BACK TO MONITOR¢<cc<<crecg

IMAIT TILL STOPPED Br CONTR(L C
IPRINT A STATISTICAL REPQRY

SEQ 0273
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TEST 4.

e
13
14
42
44
45
40
47
48
49
50
51
32
53

55
56
57
58
59
60
61
62
64
65

66
67

68
69

70
71

72
13

75
76
77

79

DISK EXERCISER

113264
113266

113266
113270
113272
113274

113276
115300
113302
113304

113306
113310
113312
113314
113316

113320
113322
113324
113326
113330

113332
113334
113336
113340
113342

113344
113346
113350

000032

000000
000002
000004
o00C06
000010
030012

020000

000031
113352
160000
177774

CO1032
113400
000004
000774

002052
113407
17727717
000004
000007

003052
113420
1777117
000000
000077

004052
115442
177777
000000
000377

005130
1135452
020000

.TITLE PARAMETER CODING
.SBTTL HARDWARE PARAMETER CODING SECTION

-

-~ B G G G S G

L$HARD: :
H.UBA
H,VEC
M,BRL
4.8S8T
H,DRV
H.PRM

HH4, CYL

Co

v WORD L10064 -L$HARD/2

. WORD
. WORD
. WORD
. WORD

. WORD
. WORD
, WORD
+EVEN

T4CO0E
MSGUBA
THLOLIM
THHILIM

T4CODE
MSGVEC
THLOLIM
THHIL IM

T4CODE
H?GBRL
TSLOLIM
TSHILIM

T4CLOE
MSGBST
-1
TSLOLIM
TEHILIM

T$CODE
MSGLDR
-1
TSLOULIM
TSHILIM

T4C0O0E
MSGCST
HM, CYL

I Yz

THE HARDWARE PARAMETER CODING SECTION CONTAINS MACROS
THAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES. THE
MACROS ARE NOT EXECUTED AS MAI'HINE INSTRUCTIONS BUT ARE
INTERPRETED BY THE SUPERVISOR AS DATA STRUCTUURES. THE
MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS
WITH THE OPERATOR,

IUNIBUS ADDRESS
1UDA VECTOR

1BR LEVEL

1BURST RATE

1DRIVE NUMBER
1PROGRAM PARAMETERS

1 TEST CUSTOMER DATA AREA
tPRINT 'UNIBUS ADDRESS OF UDA?'

tPRINT 'VECTOR?'

{PRINT 'BR LEVEL?'

tPRINT "UNIBUS BURST RATE?'

itPRINT 'DRIVE 7!

tPRINT 'EXERCISE ON CUSTOMER DATA AREA
) IN TESTY 47!
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80
84
as
86
a7
88
90
92
96
106

113352

113352
113400
113407
113420
113442
113452

125
126
102

b
104
105

116
105
122
116
122
130

i1
103
040
i1
11}
105

L10064;

MSGUBA ;
MSGVEC:
MSGBRL :
MSGBST
MSGLDR
MSGCST:

+ASCIZ
LASCIZ
LASCIZ
VASTIZ
+ASCIZ
.ASCIZ
+EVEN

D6

Page 218-1

\UNIBUS ADDRESS OF UDA\

\VECTOR\

\BR LEVELN

\UNIBUS BURST RATE\N

\DRIVE o\

\EXERCISE ON CUSTUMER DATA AREA IN TEST 4\

SFQ 0275
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SOFTWARE. PARAMETER CODING SECTION

o
OLXD I NL M-

[y
)

P e
(W N N0, -3

IR
ODB-Ln

113524 000030

113526

000000
060202
000004

000200
000400
001000
040000

6

.SBTTL SOFTWARE PARAMETER CODING SECTION

++

- Wr BE S M fe W W

L$SOFT::
50.EL
SO. XL
SO.BIT

SM.MAN
SM, 5SF
SM.LOG
SM,IW

+WORD L10065-L$SOFT/2

0
2
4

we BITO7
== BITO8
=» BITO9
== BIT14

THE SOF TWARE PARAMETER CODING SECTION CONTAINS MACROS
THAT ARE USEN BY THE SUPERVISOR TO BUILL 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 £STABLISH COMMUNICATIONS
WITH THE OPERATOR,

tERROR LTMIT
1JATA TRANSFER LIMIT (MEGABITS)
1SINGLE BIT ANSWERS

MANUAL INTERVENTION MODE
SUPPRESS SOF 7 ERRORS
ERROR LOG ENABLED
INITIAL WRITE

- e we e

SEQ 0276




13
14
L5

16
17

18
19

20
2l

32

33
37
40
42
43
44
a5
46
a7
56
60
69
84
85
100

113526
1.3530
113532

113534
113536

113540
113542
113544
113546
113550

113552
113554
113556
113560
113562

113564
113566
113570

113572
113574
113576

113600
113602
113504

113606

113606
113673
118755
113756
113772
114054
114112
114144

114166

114306
11/ %10
114312

002130
113606
000200

000003
113673

000052
113756
1777177
000001
177777

001052
113772
177777
000000
177777

002130
114054
003400

002130
114112
040000

002130
114144
001000

105
122
000
105
122
123
104
105

00G050

114332
000010

VOS5,
NG S
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0
ECTION

116
105

122
105
125
117
116

124
115

122
101
120
040
101

L10065:

S.MAN:
S.MES:

S.EL-
S. XL
S.S95F:
S.IW:
5.L0G:

$PATCH: @

L$LAST:

tPRINT
)
. WORD T$CODE
.WORD S.MAN
HORD SM . MAN
1 PRINT
H
. WORD T4$CODE
. WORD S.MES
1PRINT
. WORD T$CODE
. WORD S.EL
JHORD -1
.WORD T$LOLIM
. WORD TSHILIM
t PRINT
H
. WORD T$CODE
WORD S.XL
.WORD -1
.HORD TSLOLIM
WORD TSHILIM
tPRINT
. WORD T$CODE
. WORD S.SSF
. WORD SM,SSF
tPRINT
LWORD T+CODE
. WORD S.IW
.WORD SM, IW
tPRINT
. WORD T$CODE
.WORD S.LOG
. WORD SM,.L00
.EVEN
LASCIZ
LASCIZ
.BYTE O
LASCIZ  NERROR LIMITN
JASCIZ
JASCIZ A\SUPPRESS PRINTING SOFT ERRORS\
JASCIZ NDO INITIAL WRITE ON STARTN
N>CIZ \ENABLE ERROW LOGN\
EVEN
.REPT 40,
.EVEN
.WORD TS$FREE

F6

"ENTER MANUAL IHTERVENTION MODE
FOR SPECIAL DIAGNOSIS?!

'REMATNING SOFTWARE QUESTICNS

APPLY TO TEST 4 ONLY!

‘ERROR LIMIT?!

*READ TRANSFER LIMIT IN MEGABYTES
- O FOR NO LIMIT?'

' SUPPRESS PRINTING SOFT ERRORS?!

'O0 INITIAL WRITE ON START:!

'ENABLE ERROR LOG?/

NENTER MANUAL INTERVENTION MOOE FOR SPECIAL DIAGNOSIS\
\REMAINING SOF TWARE QGUESTIONS APPLY TO TEST 4 ONLY\

\READ TRANSFER LIMIYT IN MEGABYTES - O FOR NO LIMIT\

+HORD T¢SIZE

SEQ 0277
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SOFTWARE PARAMETER CODING SECTION

1
14
16

17
18
19
20
21
27
23
23

114312
114314
114316
11431¢
114X20
114322
114324
114326
114330
114332

000000
000006

172150
000154
000005
000077
000000
000000

000001

+WORD
+WORD

. WORD
. WORD
. WORD
. WORD
. WORD
+WORD

L10066:

L10070:
+END

0
L10070 ,/2-1

172150
154

5.

63,

0,

0.

UNIBUS ADDRESS
VECTOR ADDRESS

BR LEVEL

UNIBUS YURST RATE
DRIVE NUMBLR
COSTUMER DATA AREA
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ADR = 000020 G CALRS 102142 CtDU =
ALOCH 075422 CALR6 10222¢ C$EDIT»
APRINT 104472 CALR7? 102234 C$ERDF =
APRIZ 104506 CALRS 102252 C4ERHR~
ARG.CT= 000000 CALRY 102270 C4ERRQO~
ASS = 100000 CF .ATN= 000200 C4ERSF =
ASSEMB* 000010 CF .M5C= 000100 C4ERSO-
Al = 000001 CF.0TH= 000040 C$ESCA~
AR = 000002 CF ,SHO= 000002 CHESEG.
A3l « 000020 CF.THS= 000020 CIESUY -
A4 = 000040 CF .576= 000001 CSETST~
BAS 067047 CLDG 105550 CIEXIT~
BASLN 067050 CLOSEF 105612 C$GE D=
BASL1 066775 CLRBFL 104304 CsGETW=
BASL.2 067013 CLRBUF 104256 CIGMAN=
BASL 3 067032 CON.A 076062 C$GPHR =
BASNO 066651 CON.Al 076066 C$GPLO»
BASN1 066670 CON.A2 076110 C$GPRI=
BASN2 066714 CON.D 76112 CI{NIT=
BASN3 066734 CON.H 076124 CIINLP=
BASN4 066754 CON.N 076150 CSMANI -
BELL = 000007 G CON.N1 076154 CiMEM =
BITO = 000001 G CON.O 076136 CIMSG =
BITOO = 000001 G CON.QU 076042 CSOPEN-
BITOl « 000002 G CON.QX 076060 C$PNTB~
BIT02 = 000004 G CON.R 076172 CHPNTF =
BITO3 » 000010 G CON.R1 976214 C4PNTS=
BITO4 = 000020 G CON.S 076230 CIPNTX=
B&TOS = 000040 G CON.S1 076234 CiQI10 =
BIiTO6 =~ 000100 G CR » 000015 G CIROBY-
BITO? = 000200 G CRLF 065042 CIREFG~
BITO8 = 000400 G CTABER 111212 CORESE=
BITO9 = 001000 G CTABS 064424 G CIREVI~
BIT1 = 000002 G CTRLRS 064426 CIRFLA=
BIT10 - 002000 G CT.AVL~ 100000 C4RPT =
BIT11 = 004000 G CY.BRL= 007000 CH4SEFGe
BIT12 = 010000 G CY.C1MO= Q00004 CHSPRI=
EIT13 » 020000 G CT.MSG= 000010 C$SVEC-
BIT14 = 040000 G CY.REQ~ 000020 CITPR]I =
BIT1S « 100000 G CT.RN = 000002 C.BSYT =
BIT2 = 000004 G CT.UNT=s 000077 C.DRQ =
BIT3 = 000010 G CT.US0~ 000040 C.DR}Y =
BIT4 = 000020 G CY.VEC= 000777 C.DR2 »
BITS =~ 000040 G C$AU = 000052 C.OR3 =
BIT6 <« 000100 G C$AUTO= 000061 C.DR4 »
BIT7 = 000200 G C$BRK « 000022 C.DRS -
BIT8 = 000400 G C$BSEG= 000004 C.DR6 -
BIT9 = 001000 G C385UB= 000002 C.DR/ =
BLODCMD 1041:-4 C$CEFG= 000045 C.FLG =
BLOCO 1041564 CsCLCK= 000062 C.HCOM~-
BLOC1 104172 CSCLEA= 000012 C.JARD =
BOt = 000400 G C$CLOS=- 000035 C.JSR =
BRLEV 106652 CsCLP1= 000006 C.REF =
CALR1 101726 CsCVEC= 000036 C.S51Z€-
CALR? 101754 C$DCLN= 000044 c.70 =
CALR3 102052 C+000U=- 000051 C.TOH =
CALR4 102066 C$ORPT= 000024 C.UADR»

HG
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000052
000003
000055
000056
000060
000054
000057
000010
000005
000003
0u0001L
000032
000026
000027
000043
00C042
000030
000040
000011
000020
000050
000031
000023
000034
000014
000017
000016
000015
000377
000007
000047
000033
000003
000021
000025
000046
00004}
000037
000013
000006
000020
000022
000024
000026
000030
000032
000034
000036
000014
000016
00N012
000010
000044
000046
000040
000042
000000

C.UNIT»
C.VEC =
DDEF =
DFPTBL
DIAG =
DIAGMC»
DIVIDE
DIV1O
DLL
DLLADR
DLLER
DLLMNAM
DLLR
DLLSIZ
DLLV
OMFRST»
DMMAIN=
DMOVRL .=
DMPROG
DMTRLN~
DONE
DSPSIZ.
DTABS
DT.AVL=
OT . UNT=
ouUP .
DU,OFL»
DU.FTL=
DU, INF =
DU.QUE=
OU.SPC»
DU, TER=
.BB »
.8B801-
.8802-
.BBO3 -
,BBO4 »
.B8OS~=
.BB06~
LEROT
.88~
.BBO~ -
.8B10+
.BB811-
; . RB12=
D.uB13-
D.BB14~
0.BB1S=
D.BB16"
D.BCyL=
D.BE =
D.BEC -
D.BGN1-=
D.BGNZ2«
C.BGNS-
D.BGNA =
D.CYL =

COOOO0OQ00oOOoOOoOCOoOQOoOo

Q00002
000004
011012
064356 G
177277
000000
102704
102742
064656
064666
064660
064674
064E64
064672
064662
0C1000
000040
000004
064432
000000
101722
000017
064422 G
100000
Q00077
001000
02¢000
050000
030000
010000
060000
040000
00010
000012
000016
000022
000026
Q00032
000036
000042
000046
000052
000056
00062
0L 066
Q00"
000070
000102
NO0106
000154
000040
Q00112
000114
Q00124
000134
000144
000400

o

t [
0
-

[ 2 I

D.SERR=
D.5IZE=
D.TR =
D.UNIT»
D.WC =
D.WCA =
D.WO =
D.XFRR=
D.XFRW=
D.ZERO~
EF .BBR=
EF .88U=
EF .CON=
EF.LOG.
EF .NEW®=
EF . PWR~
t.F .RES~
EF . SEX=
EF .STA=
EN =
EQ '
ERRBLK
ERRC
ERRD
ERRL IM
ERRMC
ERRMES
ERRME]L
ERRMSG
ERRMSL
ERRMSX
ERRNBR
ERRTYP
ERRVEC -
ERR, €2~
ERR. 1B
ERR, TN

000002
000001
0200C0
000000
010000
000176
000160
000120
000130
000140
000150
000170
040000
000006
000004
001000
004000
000174
000100
200200
000172
000206
000020
000002
000010
000004
002000
000166
0001¢4
140200
000200
000100
000036
000040
000035
000034
000037
000020
000040
040000
142000
064410
076304
076316
065245
101470
101250
065101
064406
101356
101464
064404
0644(2
000004
000011
076252
075250

o OO0 O

aao

SFEQ 0279
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ERROO1L
ERROO2
ERRGO3
ERROO4
ERROOS
ERROO6
ERROQ7
ERROO8
ERROQ14
ERROZ1
ERRC22
ERNHOZS
ERRO24
ERROZ5
ERRO26
ERRO27
ERROZ28
ERROZ29
ERRO30
ERRO31
ERRO32
ERRO33
ERRO34
ERRO35
ERRO 36
ERROXY
ERRO38
FRR23A
ERR23B
ERR23C
EVL =
ESEND =
E$LOAD=
FDATA
FFREE
FILOPN
FHEM
FHEMS
FMERR
FNAI ¥

FIAU =
F$AUTO =
FIBGN =
F$CLEA~
FiDU =
FSEND =
F $HARD =
FiMM =
F$INIT=
FSJMP =
F$MOD =
FIMSG =

074252
074270
074306
0743249
074336
074400
074350
0744127
074362
074430
074470
074516
074602
074615
0’4634
074654
074672
074704
074720
074734
074746
074764
074772
075000
075016
075030
075044
074536
074562
074570
000004
00,100
C00035
064472
064412
064474
064416
064420
075410
064456
064442
065037
100000
064414
106150
000015
000020

Q00011

(alnialakaiainialalainialiniainislialniainlalinlialainials]

F$PROT~
F{PWR =
FSRPT =
F$SEG =
F$SOfF T
F$SRV =
F$SUB -
F$SW =
F$TEST=
GETCON
GETCNT
GETCNX
GETCXX
GTORVT
GTT452
GSCNTO=
G3DELM-
GIDISP»
GAEXCP =
GIHILI-
GsLOLI»
GINO =
GIOFF S
GIOFSI~-
G4PRMA=
G#PRMD -
GIPRML -
G$RADA-
G$RADB =
G1RADD~
G$RADL =

000021
000017
000012
000003
000005
000010
000002
000014
000001
102430
102364
102370
102436
102274
076500
000200
000372
000003
000400

000014
000020
000004
000060
002004
000314
000000
020000
100000
000004
000006

H.DRV
H.PRM
H.UBA
H.VEC
IBE
JCONT
IV
IER
IFLAGS
INITBL
INITWA
INITWB
INITWC
INITXX
INITY
INITR2
INLTS
INITA
INITS
INTRCY
INTSRV
INTSTO
INTST]
IPADRS
IREST =
ISR .
ISTRT =
ISTRTH=
IXE -
ItAY =
I$AUTO=
ISCLN =
10V =
I4HRD »
T$INIT»
I$MOD »
I4MSG ~
I$PROT»
IiPTAB~
I4PWR =
ItRPT =
I$SEG =
I$SETY=
I4SFT
ISRV
IiSUB
I$TST
JIoMP
KTBASA
KTBASO
KTMEM
KW,.BRL
K, CSR
KW, EL
KW, HZ
KW,.0uUT =
KW.VEC

000010
000012
000000
000002
010000
000002
000040
020000
064440
105276
065454
065560
064763
111170
110140
110326
110364
110420
111006
064454
106252
065342
065437
064534
000004
000100
000010

000041
000041
000041
000167
064434
064436
064640
064620
064616
064626
064€24
N00105
064622

Inkalnlnla

o

nlaininla)

KWill
LBUFE
LBUFN
LBUF S
LDDM
LONEXT
LF ~
LOAD
LOADB
LLOARDDM
LOADER
LOADEL
LOADT1
LOE -
LOG "
LOGCHK
LOGML
LOGMZ
LOGM3
LOGUUT
LOT =
LPNT
LPNTB
LPNTF
LPNTS
LPNTX
LTILL
LTiLe
L7111
L$ACP
LS$APT
L$AV
L$AUT
L$AUTO
L$CCP
L$CLEA
L$CO
L$DEPO
L$DESC
L3DESP
L$DEVP
L3DISP
LSDLY
L.$DTP
L4DTYP
L$DU

L $DUT
LsOVTY
LEF
L$ENVI
LS$ERRT
LIETP
L$EXP]
LIEXPS
LSEXPS
L $HARD
L$HIME

106230
064554
064652
064650
076554
076606
000012
104006
103600
103410
104120
104110
103674
040000
000001
112654
066543
066575
066622
112622
000010
075722
075674
075664
075714
075704
103716
103744
103730
002110
002036
111336
002070
111300
002106
111302
002032
002011
0641724
002076
002060
064344
002116
002040
002034
111330
002072
064700
002052
002044
064402
002102
002046
002064
002066
113266
002120

G

alalsialialalainialiainialainisinisinininisinlalalslalale

L ¢HPCP
L$HPTP
L $HW

L$ICP

L$INIT
LS$LADP
L$LAST
L$LOAD
L$LUN
L$MREV
L $NAME
L$PRIO
L$PROT
L$PRT

L $REPP
LS$REV

LIRPT

I 3SOFT
L :SPC

L $SPCP
L$SPTP
L$STA

L$SW

LSTEST
L$TIM
L SUNIT
L10000
L10001
L10002
L10003
L10004
1.10005
L10006
L10007
L10C10
L10011
L10N12
Li0013
L10014
L10015
L10016
110017
L10020
L10021
L10022
L10023
£ 10024
L10025
L 10026
L10027
L 10030
L10031
L10032
L10033
L.1C034
L10035
L10036

002016
002022
064356
002104
107636
002026
114312
002100
002074
002050
002000
002042
107630
002112
002062
002010
106654
113526
002056
002020
002024
002030
064374
002114
002014
002012
064372
064402
074265
C74304
074322
074334
074346
074360
074376
074410
074426
074466
074514
074600
C74614
074632
C74652
t 74670
L74702
074716
0747132
074744
074762
074770
0747176
075014
075026
075042
075054
015406
104516

nininiaininiaiaiainialaialialninlalalalinlinlalalnlnlins]
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L10037
L10040
LiQO41
L10C4.2
L 10044
L 10045
L10046
L10047
L10050
L1005
L10052
L10053
L10054
L10055
L 10056
110357
L 10060
L10061
L10062
L1006%
1.10064
L1006S
L10066
L10070
MC »
HD "
MO . CMP=
MO .CWB =
M0 .ERR~
MO .EXP=
MD.FEUR
MO . IMF =
MO, NXU =
MD. PRI-
MO .RIP=
MO, SCHas
MO.S5CL ~
MO .SECs
MD,SEQe
MD.SER=
MG . SPD=
MD.SSA=
MD,.SWP =
Ho . VOL =+
MO . WBN-
MD.WBV=
MEMF YL
MESSAG
MESSG
M. DORER
MM x
MSCP =
MSGBRL
HM56BGT
MSGCST
MSGL.DR
MSGPKL

104526
106250
106256
107626
111276
111300
111326
111334
111342
112416
111522
111564
111720
112320
112332
12346
112410
112514
112552
113262
113352
113606
114316
114332
000314
000125
040000
000010
010000
100000
000001
000002
000001}
(00001
000001
001000
002000
000100
000020
000400
000001
000200
000004
000002
000100
000400
077426
101610
OLS5713
111226
000377
000000
113407
13420
113452
113442
075174

MSGPKT
MSGUBA
MSGVEC
MX =
MXFERE
MXFERP
MXFERX
M1

M2

M3

O3IGNSW =
O$PQIN-
O$SETU~

075150
113352
113400
000252
10114c
065170
101140
000004
000010
000100
000200
075374
076024
076002
066466
064636
104510

0001l
000004
000012
000042
076040
Q75772
000000
000N00
000001
000001
Q00000
J00C01
000001
000001
000001

PAT16C
PAT16W
PB

PF

PNT =
PNTERR
PNTNUM
PNTNUS
PNTPKL
PNTPKT
PRI =
PRINTC
PRIOO =
PRIOL =
PRIO2 =
PRIO3
PRI04
PRIOS
PRIOG
PRIO?
PS
PTYPE
PX
P,BCNT»
P.BUFF =
P.CMST=
P.CNCL =
P.CNTF »
P.CNT1«
P.CPSP=
P.CRF «
P.CTHO-
P.CYLS=
P.DEXT»
P.DFLG~
P.DMDT~
P.DPRG s
P,DTMO=
P.ELGF =
F.FBBK=
P.FLGS~
P.GRPS~
P.HSTI«
P.HTMO=
P.LBN
P.MEDY -
P.H_UN-
P 3D »
P,OPCE -
P . 0TRF =
F . OVRL =
P.RBN =
P ARNS~
P RCICs
P.RCTS~
P.RG1D~
P . RGOF =

064554
064556
075566
075542
001000
103250
102442
102450
075106
¢ 75056
002000
075506
000000
000040
000100
000140
000200
000240
0C0300
000340
075636
075770
075612
000014
000020
000020
000022
000016
002024
000042
0CO000
000020
000050
000014
000017
000024
000020
0C0024
000034
000034
000011
000046
Q00020
000020
000034
000034
000014
00C01 ¢
000010
¢00014
MO0034
J00014
000056
000057
000054
0000134
000040

oo o

P.SHST=
P, SHUN=
P.STS =
P, TIME=
P.TRKS=
P.UADR=
P.UNFL~
P,UNIT»
P.UNSZ~
P,UNT]-
P.USEF =
P.VRSN=
P.VSER=
RDDAT
RDOLL
RDERR
RDREC
RDST
RDSTS
RESET
RESPCT
RESPDM
RG.FLG-
RG.OWN=
RNTIM
RNTIME
RNTIMX
RNTIML
RNTIM2
RNT4DM
RPTCY
RPTCTIN
RPTDT
RPTDTN
RP TMD2
RPTMSD
RPTMSG
RP TMSH
RP T XX
RSPDRP
RSPDSP
RSPERR
RSPIN
RSPMUWR
RSPNRP
RSPNTO
RSPNXT
RSPOU
RSPOUT
RSPOU2
RSPOUS
KSPPTW
RSPPT?
RSPPTS
RSPRPT
RSPTH
RSPTHMO

000042
000040
000012
000C24
000044
000020
000016
000004
000044
000024
000022
000014
000050
106004
105570
106172
105630
105672
105670
106260
076640
076526
040000
100000
065045
106362
106542
065070
065076
076436
106764
107232
107004
107226
107603
107534
107262
107316
107242
277036
077360
077122
077054
077074
077022
076766
0767170
077142
077256
077324
077332
077,34
077144
077214
07702¢
076 172:
076754

RSP, CK
RSP, S1
RSP, 52
RSP ,S3
RSP, S4
RUNDM

RWORDT
RWRDE 1
SAMVEC
SA.A2 =
SA.BST=
SA,.CHD~
SA,CME -
SA.CM1=
SA.CNT=
SA.CTP=
SA.DI =
SA.ERC=~
SA.ERR*
SA.GO =
SA ., INE =
SA,INT=
SA.LFC=
SA MLV
SA MSE =
SA,MS5G-
SA,M51-=
SA.NV =
SA,NVE=
SA.PRG=
SA.STE=
SA.STP=
SA.S1 =
SA,S2 =
SAR,53 «
SA. 54 =
SA, TST =
SR, VCE=
SA,.VEC~
SA . WRF =
SEKERL
SETOO

SETOL

SETO2

SETTO

SFPTBL

SM,IW =
SM.LOG=
S5M, MAN
SM, SSF =
SNOCHO
SND . 51

S5ND .52
SND ,S3
S0.817-
SO.EL »
SO.XL =

105366
105314
105322
105342
105360
076532
106110
106216
111262
001000
200374
034000
Q070
001000
000360
003400
00400
003717
100000
000001
0G 2200
000200
000002
000017
000007
003400
000400
002000
000400
000001
000200
100000
004000
010000
020000
040000
100000
000177
coo177
040000
101000
104547
104550
1Ga45%,s
104530
064374
04 0000
001700
QL0200
OO0400
104210
105300
105304
105310
00004
QO00V0
Q0000

laEaialala
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SSTEP4 105406 T$COUE=~ 002130 T1GOOD 111522 14882 100704 urTeTZ 101214
STIME 64632 T$ERRN* 000035 TIMSIZ 077416 T4BB2E 100732 utoTs 10123¢
STLODM 076542 TSEXCP~= 0OCOO00 TINEXT 111362 TACON 112674 UtoTA4 101244
STORAG 002122 TSFLAG= D00040 TiINOW 111422 TADEF 113110 US2EXT 064526
STOSIZ= Q62220 T$FREE= 114332 TISKIP 13114092 TADEFA 1135114 WATITMS 104329
ST.ABO= 000002 T$GMAN= 0O0V00 T1.1 11142%6 TADEFB 113126 WCHNG 106554
ST .AQL = 000400 T¢HILI~ 177777 T1.2 111524 TADEFC 113152 WCHNGD 106650
ST.AVL= Q00004 T$LAST= 000001 T1.3 111566 T4DEFD 113160 XFRU 074215
S57T.CMD= 000001 TSLOLI= 000000 T1.4 111722 TADEFE 113164 XMSG1 07354%
ST.CHMP= Q00C07 T4LSYM= 010000 T1.5 112322 TA4DEFW 113100 XMSGe 073577
ST.CNT= 000012 TSLTNO= Q00004 T1.6 112334 TA4EXIYT 11354 XPKT1 073644
ST.DAT= Q00010 TSNEST= 177777 T1.7 112350 TAMPRM 100352 XPKT2 07413%
ST.DIA= Q00037 T$NSO = 000000 Te 112420 G TAMXFR 101092 XSA 074164
ST.DRV* 000013 TENSY1 = QOO00CS T2CHD Crrroe T40OPT? C6ATES X$AILWA= 000000
ST.HST= 000011 TINS2 = 000002 T2CMDE 100340 T4PRM1 113004 X$FALS = 000040
ST.MFE= 000005 T$PCNT = OO0000 T2CMOM 077716 T4PRHMZ2 113016 X$OFFS= 000400
ST . MSK= Q00003 T$PTAB= (010067 T2CMDN 100262 TAPRM3 113052 X$TRUE= 000020
ST.OFL= 000003 T$PTHY= Q00001 T2CHDG 100074 TAPRMA 113056 X1 067160
ST.S5UB= 000040 T$PTNU= 000001 T2CMDR 100236 TARUN 113174 X1A 067061
ST.SUC= 000000 1$SAVL= 177777 T2CMOV 100162 TASEEK 100762 X14 070061
ST.WPR= 00000€ T$SEGL» 177777 T2CHMOW 100312 T4SOFT 100734 X2 067254
SVCGBL = 000000 T$SIZE~ 000010 T2CHMDX 100334 TASTRT 112712 XZ2A 067061
SVCINS= 000000 T$SURN= 0O0000 T2CHDO O7773%6 TAUPRM 100374 xel 070650
SVCSuB = 000000 T$TAGL= 177777 T2CMDZ2 100010 TA4UPRX 100652 xee 070765
SVCTAG= 000000 T$TAGN= 010071 T2CHMD3Z 100172 TAWAIT 113240 XZ23A 071123
SVCTST=» Q000CO TSTEMP = Q00000 T2CHD9 Q77722 TAWARN 065605 X238 071431
SILSYM= 010000 T$TEST= 000004 T2CHMS1 066056 UAM = 000200 G xe4 071445
S.EL 113756 T$TSTHe 177777 T2CHSS D66445 UCNT 064452 xa5 071635
5.1uW 114112 T$TSTS= 000001 Te0LL Q77536 UDPINT 104612 xX26 072006
S.LOG 114144 T$$AU = 010050 T20R 064646 UDAIST 105070 xX27? 0712174
S.MAN 113606 T$$AUT= 010045 T2GND1 103142 UDARSD 105544 xX28 072321
S.MES 113673 T$$CLE= 010046 T2GNDZ2 103144 UVDARSP 105410 x29 072371
5.58SF 114054 T$$DAT= 010070 TeGND3 103204 UVDASRY 104520 G X3 067323
S. XL 113772 T$sDU = 010047 T2GNE 103X240 W . CMR= 000001 x3A 067061
TE 064476 TssHAR= 010064 T2GNUM 103122 UF  CMW= 000002 X30 072662
TIEXIT 076422 T$sHW = 010000 T2GNX 103234 UF . INA= 040070 X311 07277
TIMDEX= 000006 T$$INI~> 010040 T2PNT 103050 WUF . RPL= 120000 X332 071117
TINIT Q76336 THIMSG= 010035 T2PNTB 103040 UF . SCH= 004000 x3is 072230
TINITE 076424 T$$PC = 0O0001 T2PNTD 103112 WF .SCL= 002000 X1g 073319
TNAMES (76274 T$$PRO= £10043 T2PNYO 103070 UF . WBN= 000100 x37 073426
TNUM 064444 T$$PTA= 010067 T2PNTW 103010 UF . WPH= 020000 X338 070460
TOOMER 111244 TS$SRPT~ 010042 TSWARN 065757 iF  WPS= 001000 x4 067406
TSTTAB 064430 T44S0OF = 010065 T2WR0 064644 UF.576= 0000048 x5 0617725
TIYOUT 075662 T$ISAV= 010041 T2WRR 064642 URNING 064450 X6 0675173
TYPCNT 064532 T$4SUB= N10060 T3 112516 G URUN 06444¢ X7 067775
TY,UsO= 000002 T$$SW =« 010001 T4 112554 G UTOTST 101144 x8 067660
TY. USa= 000001 T43TES= 010063 146861 100654 UTOoT1 101156 ~BA 067061
T$ARGC= 000004 T1 111344 G T4BB1lE 100702 UTOT1A 101210 $PATCH  1'4166 G
. ABS. 114332 000 (RW,I,GBL,ABS,OVR)

000000 001

(RW,I,LCL,REL,CON)
Errors detected: O
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PARAMETER CODING MACRO
Cross reference table

$PATCH
Al

A2

Al

A4

ADR
ALOCHM
APRINT
APRIZ
ARG.CT

ASS

ASSEMB
BAS
BASL1
BASL2
BASL 3
BASULN
BASNO
BASN1
BASN2
BASN3
BASN4A
BELL
BITO
BITOO
BITO1
BITO2
BITO3X
BITO4

220-84¢
1-238
1-244%
1-27¢
1-28¢
88-574
108-174
170-15¢
170-18
106-27
106 -44
106-614
106-92
106-105
106-115¢
106-132#
106-166
106-183
106-187¢
106 -C00%@
130-45
138-55¢
143-26%
149-7
183-29
191-12
213-28
1-40¢0
1-285
83-364
85-8
103-29
106-113
138-30
162-88
186-63
213-2
220-23
83-374
103-96¢
103-93¢
103-944¢
103-95¢
103-98+4
10%-84¢
103-8"¢
105-8/4
103-88¢
103-91¢
88 bV
88 574
88-57
88-57
88-57
88-57
88-57

1-34
1-35
1-34
1-35

109-16

170-20¢
106-27
106 -440
106-612
106-92
106-106
106-115¢
106-1320
106 - 1660
106 - 1838
106 -1874
106 -200¢
130-45
138-550
143-264
149-7
183-29
191-12¢
213-28%
1-42
1-366
83-3€5
85-9
103-30
115-17
138-60
162-92
186-75
213-10
220-38
83-374
106 -199
106 - 200
106 - 200
106 - 196
106 -200
148-7
115-18
115-19
115-20
115-23

98 -26

88-574
88 .57¢
88-574
88-574#
88-374

1-44
1-45
1-46
1-47

192-11

106-274¢
106-48
106-83
106-92
106-1064
106-119
106-136
106-169
106-187
106-187¢
106-20C¢
130-454%
138-57
148-7
i49-7
183-29¢
196-6
213-33
1-43
1-450
83-366
85-10
103-31
115-22
140-26
169-22
186-89
214-7
220-39

148-7
149-7

148-7
149-7

101-23

1-203
1-285
1-564
1-646

194-14

106-27¢
106-484
106 -83
106-924
106-1060
106-119
106-1360
106-1699
106-187
10€-187¢
106 -2000
130-45¢
138-57¢
148-7
149.7
183-29¢
196-60
213-33¢
1-44
1-564
83-426
87-14
103-32
117-19
140-41
173-7
186-122
214-19
220-49

148-7

149.7

83-359
83-360
83-361
83-362

195-58

106-31
106-53
106-83
106-924
106-110
106-1194
106-140
106-176
106187
106-200
106-2004
130-45¢
142-55
148-7
149-79
183-34
207-18
215-5
1-45
1-646
85-427
97-15
103-33
117-42
140-61
173-18
186-120
214 -40
220-76

148-7

83-428
83-429
83-430
83-431

106-31
106-53
106-834
106-924
106-110
106-11%¢
106-140¢
106-176
106-187
106-200
106-200¢
130-45%
142-55
148-7
149-74
183-34
207-18
215-5¢
1-46
1-727
83-428
98 .27
103-42
118-1
140-69
173-32
186-179
214-54
220-83

149-7

M6
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103-26
103-27
103-30
103-31

106-31%
106 -53
106-83¢
106 -96
106-110
106-123
106-153
106-176
106-187
106 00
112-47
130-111
142-55¢
148-7
149-74
183-34¢
207-18

1-47
1-811
83-429
99-20
103-85
120-24
140-74
173-64
190-49
216-27

149-7

200-15
104-12
200-15
104-12

106-31¢
106-534
106-83¢
106-96
106-1104
106-123¢
106-153¢
106-176
106-187
106-200
112-47¢
150-111¢4
142-55¢
148-7¢4
149-70
183-34¢
207-18¢

1-48
83-357
83-430

101-6

103-90
121 -30
142-48
173 73
191-23
216-28

104-52
104 -52

106 -35
106-53¢
106-88
106-96
106-110¢
106-127
106-158
106-176
106-187
10€ -200
114-26
138-55
143-26
148-7¢
149-7%
186-50
207-18¢

1-49
83-358
83-431

101-7
104 -12
128-28
142-57
174-92
195-39
216-38

106-42
106-42

106-35
106-53¢
106-88
106-96¢
106-110%
106-127
106-1584%
106-1764%
106-187
106-200
114-26¢
138-55
143-26
148-7#
149-7&
186-50
207-18¢

1-50
83-359
83-432

103-24
104-20
129-39
159-1

178-12
196-22
218-74

106-113
106-113

106-35%
106 -57
106 -88
106 -964
106 -115
106-1274
106-162
106-1768
106-187¢
106 -200
130-36
138 -55
143-26
148-70
183-25
186-504
207-75

1-51
83-360
83-433

103-25
104 -52
130-30
161-27
179-11
200-11
218-89

216-38
216-38

10€ -350
106-57¢
106 -88¢4
106 -964
106-115
106-1274
106-162
106-1764
106-187¢
106 -200
130-36¢
138-55
143-26
146-70
183-25
186-50¢
207-754

1-63
83-361
83-434

103-26
105 -9
133-9
162-16
179-20
200 -15
219-17

106 -39
106-61
106 -884
106-102
106-115
106-132
106-1624&
106-176¢
106-1874&
106 -200#
130-45
138-55¢
143-264
149-7
183-25¢
186-71
213-21

1-117
83-362
23-435

103-27
106-42
136-12
162-63
183-38
203-13
220-5

SFQ 0284

106 -394
106-61
106 -884
106-102%
106-115#
106-132
106-1624
106 -1764
106-187&
106 - 2004
130-45
138-55¢&
143- 264
149-7
183-258
186-714
213-21¢

1-203
83-363
83-447

103-28
106-64
136-23
162-74
186-54
203-53
220-6

VUTTTUTTULVUVOUTT
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Cross reference table (CREF V05.00)

BITOS
BITO6
BITO?
BITO8
BITO9
BIT1

BIT10
BIT11
BIT12
BIT13
BIT14
BITLS

BIT2
BIT3
BIT4q
BITS
BIT6
BYT?
BITS
BITO
BLLDCO
BLDC1
BLDCMD
BOE
BRLEV
Cs$AU
C$AUTO
C$BRK
C$BSEG
C$B5UB
C$CEFG
CSCLCK
C$CLEA
C$CLOS
C$CLP1
C$CVEC
C$DCLN
C $DODU
CSDRPT
CsDU
CSEDIT
C$ERDF

CSERMR
C$ERRD
C$ERSF
C3ERSO
CSESCA
C$ESEG
C$ESUB
CSETST
CSEXIT
CsGt1B
C$GETUW
C$GMAN

88 -57
88-57
88-57
88-57
88-57
88-574%
88-57%
88-57¢4
88-S74
88-570
88-572
88-572
162-56
88-574
88-57¢
88-57¢
88-578
88-574%
88-574
88-57¢%
88-57&
166-23
l66-27¢&
124-16
88-57%
184 -26¢
83-3740
83-3742
83-374¢
83-374%
83-374¢
83-374¢
83.374¢8
83-374¢
83-3740
83-374¢9
83-3740
83-3748
83-374¢0
83-374¢
83-374¢0
33-374¢
83-3744
175-105
83-374¢
83-374¢
83-3743
83-374¢
83-374¢4
83-374¢
83-374¢
83-3742
83-3740
83-373¢
83 3740
83-5744

88-57¢
88-574
88-57&
88-574
88-574
97-23
98-17
98-16
98-15
98-14
98-13
97-14
186-7.
97-24
97-21
97-19
37-18
98-20
98-32
98-19
98-18
166-25¢#
166-29
124-35

207-17»
202-35
199-18
121-50

204-2

Lal-7
200-43
179-14
202 -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

<19-26
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
205 -7
191-9

204-10
117-32

216-53

121-46
176-45

117-30

205-16
211-40
200-28
180-57

196-27

100-25

98 -32
203-66
100-26
100-27
100-28

l164-18

175-15
206-6

207-78
180-120

123-22
184 -21

180-118

206 -33
212 - 34
203-70
180-48

101-22

120-32

166-164

176-29
207-6

190-38

124-12
204-13

190-36

207179
216-13
216-54
180-77

138-25

180-29
204-2

196 .31

154 -25
206-27

198-6

208-5

180-85

138-26

i84 13
209-2

196-8

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

216-50

198-22

165-4

198-27

180-108

139-35

198-29

169-41

140-5¢2

169-50

142-56

174-63

156-30

174 -86

SEQ 0285

161-26

175-35

T -
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Croins referance table (CREF V0%, 00

CIGPH
C3GPLD
CsGPRY
CsINIT
CsINLP
 $MANT
CeMEM
C $MSG

C$IPEN
CtPNTB
C4PNTF
CHPNTS
CIPNTX
CsQI0
CsROBU
CSREFG
CSRESE
CSREVI
CSRFLA
C3RPT
CSSEFG
CsSPHI
CsSVEC
CS$TPRI
.DRO
.DR1
.DRe
..ms
DR4
.DRS
. DR6
.DR7
FLG

. HCOM
. JAD
. JSR
.REF
.SI1Z2¢e

—
o

. TOH
.UADR
JNIT
.VEC
CALR1
CALR?
CALRS
CAL R4
CALRS
CALRE
CALRY
CALRS

OOOOn OnonNr ONoOoOnoONooOn

83.3748
83-3740
A3-3749¢
82-374¢
83-%744
83-5749
83-374¢
8X-374#
106-111
106-214
83.3740
8%.-374¢
83.%740
83 .374¢
83 .%374¢
83.374¢
83. 3742
B83-374¢
a3 3740
83-3748
83-574¢
83-374¢
83-%374)
83-3574¢
83-374¢
83-3174¢
97-30¢
97.-35%0
Q7.%%60
97-37#
97-38¢
97.39¢
97-40¢
97.410
97-42¢
97-33%9
143 .19
97 .349
9y .320
97-31e
97-450
97-47¢
216-19
97-4%¢
7-440
97-274
97-.28¢
97.29¢
5-

oL AL

P e Y ol ol ol o

ettt e pn s
H 1

TN

-0

190-26

198-43

130-34
191-30
106 -28
106-116

180-25
110-20
110-18
110-24
110-22

189-3
83-374¢
83-427

138-50

184 -200

197-4
162-36

174-100
139.20

120-27s
162 -86a
106-184

162 -35
123-20
120-36

121-44
121-41
106-201
120-29
162 -32
14% 70
146 60
147-11¢
198 -70
1£49-7¢
150-60
i51 60
152-64¢

193 -7

19€ -25

106-32
106120

196 -15
136-119

189-9

140-38

207 22
1715-28

19324
154-16

121-10
162-87+
109-18«

167-16a
122-16

124 -46
169-%
175-25
120-3%0
19%.22
147-12

B/

3uday 04-Jan-84 16:12 Page 5-3

214 -17

106-36
106-124

186-121

189-15

142-45

207-49
182-15

186-44

121-13%
164 -28¢
121-9

167-17
186-145

1€9-15%
176-32
\9¥-14
l¢i-12
193-28

106-40
106-128

189-22

207-60
191-20

190-7

121-15
167-21e
166-17

190-14

169. 39
184 'K
o068
tOl-1b
207-9

106 45
106-133

207-69
204 -5

195-%

122 -230
169 -18
16715

190-17

J76-23
20742
0r5-8
162-560
207-76

106 -49
106-1357

207-21

196-9

1277
163-464

190 22
176-35

20719
186 - 74

—

106 -54

106-142

214-.35

193- 34
184 -8

190-5¢

106 .58
106- 146

216-7

124-30+

194
184 .17

Yo o

106 -6¢
106 -150

124 .3),

194 24
207 -3%

203 -63

106 -84
106155

124 -384

196-18
207 €%

c03-64

106 -89
106 -159

124 4]«

<03-67

106-103
106-163

138-54+

2l1-19

Sr@ 0286

166 - 107
106-167

140-60+

214-50



PARAME TER CODING MA

Croass reference table

CALRY
CF.576
CY.ATN
CF .MSC
CF.OTH
CF .SHD
CF.THS
CLOG
CLOSEF
CLROFL
CLRBUF
CON.A
CON.AL
CON. A2
CON.D
CON,H
CON.N
CON.Ni
CON.O
CON,. QU
CON, Qx
CON.R
CON.R1L
CON.S
CON, St
CR
CRLF
CT.AVL
CT.BRL
Cr.CcMD
CT.M5G
CT.REQ
CT.RN
CT.U50
CT.UNT
CT.veC
CTABER
CTABS

CTRLRS
D.8%

0.8801
0 8802
0.8803
D.8804
D.8B0OS
D.8806
D.BBO7
D.8808
0.8809
D.B88i0C
D.8811
D.AB12
D.8813
D.uB1ia
1.8815

11%-12
93-420
9%.37¢
33-38¢0
9%-398
9%-.41¢
9% .404%

174-30

178-19

168-23%2

124-18
113-15#
113-1s0
113-20

11¥-260
115-32¢

114-100
114-1190
114-4¢
113-52
1138-7¢
114-19¢
114-21
114-32¢

114-33%¢
88-58

103.55¢
97-14¢
97-12#
Q7-24¢
97-218
97.19¢
97-238
Q?.18»
9/-100
97-119

193-26
100-15¢

cl16-3}

100-16¢
94 -39
718 -400
98 -.410
98-420
Q8 -4%0
98 .44 ¢
98-45¢
QA -450
9B -470
98 -48¢
98 -49¢
98-500
9)-51¢
98-520
08-53¢%
9y -544

153-64

174-.38
179-124
168-25
124-3%7
116-31
113-18
113-22%
116-31%
116-31
116-31
114-13
116-31
113-9
11%-10¢
116-31
114 260
116-351
114-35
106-20%
110-13%
120-3%2
c07-12
12115
12113
125-7
121-10

162-33
198-5¢
180-72

192-18e
134-26

13519

177-11@
180-113

168-178
146-21

116-31

110-11

186-77
162-86
122-23
123-27
122-23
193-29
190-4

194 -3z

197-6

114-11}
190-5

164 -28
124 -30
124 -3
i62-87
207-11
190-29

2l2-11

200-10

130-60
190-43%
167-21

138-54
124 -38

207-17

192-16+

216-37

146 - 14
203 -66

140-60
124 -4}

192-174

C7
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146-22

143-19
162 -86

193-10

148-9

169-18

196-7

149 -9

169-46

205-61

186-52

172-20

2ll-1¢

SFQ 0287

- ——
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B.BRIS 38:1%2
D.RE 98 214
D.BEC 9g.2¢0
D.BGN1 99-32
0,BGN2 93-50
U.BGNY 99.72
0D.BGNA 99.9¢
D.CyL 98-190
0.DC 98 - 254
D.0CA 983-26¢
D.OCY 98-144
O.DRV 98 -35¢
D.ECC 98.15¢4
D.ECCLC 99-182
D.ECYL 99-1292
D.ENDY1 99-490
D.END2 99-£8
0.END3 93-80
D.END4 99-10¢
D, HERR 99.154
D.Iw 98-13¢
D.PAT 98 18
D.PRM 98-37¢
D.RET 94-.188
D.RO 9 .18
D.SEEK 99.17¢
D.SEQ 98-2048
D.SERN 99-19¢
L.SERR 99.164
D.51/8 «9.25»
D.TR 9z.22¢
D.UNIT 98.3%60
196 15
D.WC 98.°3¢
D.WCA 98 .24 ¢
0.w0 »8-170
D.XFRR 99-14¢
D.XFRW 99.13¢
D.ZERJ 98 320
CDEF 98-30¢
DFPTBL 36-109
DIAG 90-1%0
DIAGMC 8X-374
DIviOo 153-200
DIVIDE 156-40
DLL 102-27¢
OLLADR 102-32¢
DLLDR 102-29¢
DLLNAM 102-340
OLLR 102 310
DLLSIZ 102-3%¢
DLLY 102-30@
OMFRST 99-328
DMHAIN 99.310
UMOVRL 99-30¢

133-45 133-63

133-2% 133-59 133.71
133-30 133-41 133-51
133-3¢

96 -30

196-13 216-11

186-120

98 -30

136-22¢ 186-121

195-30a

142-42«  142-.43 186-121
98- 52 133-20

13%.22 214-45

133%-.14 133-36 196-13
98 -30

137-16+« 186-119

135-60 133-7» 1%%-.84
136-21s 186-121

139-29 192-8 19%-26
130-4% 138-23 138-55
214 -38

28 -30

130-44+ 138-48 186-119
133-45« 139.28 139-29
133-1%

195-25 cl6-12

166-24

83-374

186-110

156 -53% 157-17¢ 183-20
129-40¢ 129-55¢ 129-56+
129-50& 129-S1+ 129-59
129-41+ 139.38 139-39
129-44+ 129-45%« 139-39
129-43.

129-52+ 129-57 129-58a
129-42

117-24 119.7

163-6 16%-8 16%-11

216-10

186-106 186-107 186-108
195-30+ 195-32

139-24 142-55 143-24 143-26 154 .3} 161-24 186 -88 186-119 190-11% 190-444

186-119

133-22 183-24
139-36 197-5»
129-60

180-54 180-56

129-594
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DMPROG

DMTRLN
DONE
LSPSIZ
DT.AVL
DT le
DTABS
DU.DfFL
DU.FTL
DU, INF
Ul QRE
DU.SPC
DU, TER
DUP
ES$END
E $L0AD
EF .88R
EF .BBY
EF .CNN
EF.LOG
EF .NEW
EF .PWR
EF .RES
EF .SEX
EF .STA
EN

EO

ERR,S2Z
ERR.TB
ERR. TN
ERROO1
ERROO2
ERROOS
ERROO4
ERROOS
ERROOE
ERROO7
ERROOS
ERRO14
ERRO21
FRRO22
ERRG23
ERRO24
ERRO2S
ERRO26
ERRO27
ERRO28
ERRO29
ERRO30
ERRO31
ERRO32
ERRO33
ERRO34

100-18¢0
162-73%
99-298
125-18
124-10
98124
98-10&
100-14%
96-230
96 -260
96 -249
6-228
% -CT0
96-258
90-14¢&
83-3740
B83-374¢
93-29¢
93-30¢
88-57¢
93-31¢
68-570
88-57¢
38-57¢
93-324
88-57¢
1-22¢
162-74
1-38¢
203-53%
114-20
114-23
106-.1934
106 -2640
106 -30w
106-34¢0
106-38¢
106-432
106-564¢
106-47¢
106 -60@
106-52¢
106-75¢
106 -86w
106-91¢
106-105¢
106-109¢
106-114¢
106-118¢
106-122¢0
17 -1260
106-131¢
106-135¢
106-1390
106-144¢
106-148¢0

106 -207
163-5

144-144
125-20¢
138-25

192-4a

124 -6
166-21
83-427

189-15

189-2¢
189-9

189-3
1-33
169-22
85-8
213-2
115-14¢
115-4¢
161-44
198-6
198-13
198 -20
107-7
180-118
190-35
117-30
198-27
162-57
176-45
176-38
174-86
174-63
175-105
206-27
184.-21
207 -66
207-73
121-24
121-46
124-12
123-22
165-4

106-208
163-7

139-26
192-5a

1-42
178-12
103-85

1i5-14

162-61

117-25+ 118-19+ 141-4 141-8 143-31

186-91
195-4

1901
195-:. «

190-44
195-33a

214 -38

83-357
179.20
104-20

83-426
200-11
106-64

83-447
200-15
115-17

87-14
214 -19
115-22

1-117
179-11
103-90

113-32

101-6
214 -40
140-6)

145-10

103-24
214 -54
162-63

145-11

117-19
219-17
162-88

162-67

118-1
220-23
162-92

162-70

121-30
220-49
183-38

SFQ 0289

162-72

162-16
203-13




PARAMETER CODING MACRO

Cross reference

ERRO35
ERRO36
ERRO3?
ERRO38
ERR23A
ERR238
ERR23C
ERRELK
ERRC
ERRD
ERRL IM
ERRMC
ERRME]
ERRMES
ERRMSG
ERRMSL
ERRMSX
ELRRNBR
ERRTYP
ERRVEC
EVL

F $AU
F$AUTO
F $BGN

F$CLEA
F$Du
F$END

F $HARD
Faru
F$INIT
FsopP
F $M00D
& $M5G6

F $PROT
F $PWR
FSRPT
F $SEG
F$SOFT

106-152¢
106-157¢
106-161¢
106 -1658
106-94¢
106-95
106 -98
100-8¢
112-42
112-51
103-61¢
125-16
103-59¢
125-15
100-84
14C-66
140-58
100-8¢
100-8¢
88-61
88-57¢
83-374¢
83-374¢0
83-3749
106 -86
106-157
199-10
205-16
210-2
220-9
83-3740
83-3742
83-374
83-374
106-62
106-150
197-31
203-70
207-6
210-9
213-5
83-374¢
83-3740
83-3740
83-3742
83-3740
83-3748
106 -54
106-111
106-142
106-214
8r-374¢0
83-3740
83.3744
B3-1740
83-374¢

table

154-25
169-41
169-50
175-35
106-101
106-99¢
106-102¢

112-49
116-31¢&
142-55
142-3C¢
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
198-42
204 -2
207-79
210-29
213-5
218-53
86-10
189-1
185-169
83-401
106 -2%
106-56
106-114
106-144

187-9
186-47
219-12

c04-13

116-164¢

114-26
142-31

141-21

175-32

202-35
199-138
87-31
106-105
106-165
200-28
206 -6
210-29
229-101
200-43
201-34
8%-374
83-3749
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
88-51
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
c11-3
216-73

200-28
185-1

106-32
106-62
106 -120
106-150

204 -10

106-30
106-118
172-19
202-36
207-6
2i2-3
221-16

83-374

88-51
106-111
106-214
201-19
205-7
208-5
211-3
217-2

201 -1
186-41
106-34
106-75
106-12¢
106-152

-7

(EQEFOSOETSSSSday 04-Jan-B4 16:12 Page 5-7

106 -4

106-122
181-6

203-52
207-79
212-34
221 -23

83-374
106-28
106-116
171-13
201-34
205-7
208-5
2ll-40
218-43

<01-19
202 - 36
106 -36
106 -84
106-124
106-155

106-38
106126
181-12
203-54
208-2
213-5
221-24

43-374
106-32
106-120
172-22
202-20
205-16
209-2
211-40
218-79

202-20
203 -52
106-38
106 -86
106-126
106-157

106-43
106-131
185-1
203-70
208-2
216 -54

83-374
106 - 36
106-124
181-10
202 - 35
205-16
209-2
212-3
220-32

202 -20
elr-2

106 -40
106 - 89
106 -128
106-159

106-47
106-135
186-41
204 -2
208-5
216-73

83-374
106-40
106-128
181-14
202 -36
206-6
209-8
cle-3
220-101

203-70
218-43
106-43
106-91
106-131
106-161

106-52
106-139
186-47
204 -2
209-2
217-2

83-374
106-45
106-133
185-1
203-52
206 -6
209-8
2le-3
221-15

216-54
220-101
106-45
106-103
106-133
106-163

106-56
106-144
187-5
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
106135
106-165

106-60
106-148
189-1
205-7
209-8
218-53

83-374
106-54
106-142
186-169
c03-54
206 -33
210-2
2l2-34
221-23

106-49

106-107
106-137
106-167

SFQ 0290

106-75
106-152
197-31
205 -7
~10-2
219-12

83-374
106-58
106 -146
186-200
203-54
207-6
210-9
2135-5
221-24

106 -5¢&

106-109
106-139
106-193




PARAMETER CODING HA RO

Croas reference ¢

F$SRY
F$50U8

Fi$5u
F$TEST
FODATA
FFREE

FILOPN
FMEM
FMEMS
FMERR
FNAME
FNUM
FRMTT
FS

FSIZE
FWORD
GS$CNTO
G!DELM
G3$DISP
G$EXCP
G$HILI
GSLOLI
G$NO
GSOFFS

G$OFST

G$PRMA
G$PRMD
GSPRM
G$RADA
G$RADS
GSRADD
G$RADL
GS$RADQ
G$XFER
G$YES

GETCDN
GETCNT
GE TCNX
GETCXX
GTORVT
GTT452
H. BRI

H.B85T

H.DRV

H.PRM

H.UBA

H.VEC

HC .BF 1
HC . BF 2
HC,BSZ
HC.CCT

83-374¢
83-374¢
210-9
83-374%
83-3744
101-10¢
100-10¢
175-i9
101-11¢
100-12#
100-138
107-7&
101-7¢
100-30¢
103-54¢
1-21¢
179-20
100-11¢
180-44
B83-374¢
83-3744
83-3742
83-374¢
B83-3742
85-3742
83-3749
83-374¢
220-21
83-374¢
eel-21
83-3740
83-3740
83-3740
83-374¢
83-374¢
83-374¢
83-3740
83-3740
83-3740
B83-374¢0
155-17
113-15
155-16¢
155-30
130-41
118-37
193-18
193-24
190-40
195-21
193-15
193-21
90-44¢0
90-45¢
90-24¢
90-32¢

171-11
204 -2

87-10
203-54
180-45
106-92
191-30+
17912
117-17
117-18
108-19
180-25
117-22
110-10

1-38
200-11
108-18»
180-46

220-9

130-64
130-64

130-64

218-65
13CG-64
196-27
130-64

218-69
196-27
218-65

218-65
155-19
114-10
155-28
155-32¢
133-4

143-¢2

194-19
194 -24
195-9
218-609
218-55¢
193-30
90-45
90-47
90-45
167-194

e Y

171-13
204 -17

87-30
210-29
180-56
108-17
191-3%1
179-154
196-36a
196-37a
174-44

119-8

1-40
200-15
117-18a
180-61

196-27
196-27

196-27

218-67
218-69
c18-77

218-71
218-77
218-67

218-67
155-29¢
114-19

154-24

c18-57¢
218 .58¢
195-19
218-17
218-65
194 -22
124-17
106-185
90-47

172-19
205-7

211-3
180-62
108-21+»
192-4
180-23

141-11+»

1-43
214-19
128-30
180-63

218-65
218-65

218-71
220-4

cl8-73
220-4

218-69
114-32

135-17

218-69
c18-71
218-59¢
cl18-77
218-65
218-56¢0

124-4
124-20

172-22
205-16

211-40
180-68
117-17»
192-16
180-264

18Q-224

1-63
214 -490
128-43
180-103&

218-.67
218-67

218-73
aa0-17?

220-12
220-17

218-71
155-14¢

136-19

218-69
218-71
218-73
218-77
218-65
218-67

124 -8»
141-13

181-6
206-6

212-3
180-1064
128-29
196-36

180 -99
8%.358

214-54
129-52

218-69
218-69

220-12
220-19

c20-15
220-19
218-73
156-16

137-14
218-69
218-71
218-73
218-67

124 -9
141-17

G/
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181-10
206-33

212-34
180-110»
128-41
210-3

191 -33a
83-427
129-57a

218-71
218-71

220-15
220-21

220-21

218-77

138-21

218-73

218-67

124 -36
163-11

181-12
207-6

213-5

128-45
210-84

214-21
83-447
174-42

218-73
218-73

220-4

142-37

163-17

181-14
207-79

216-73

129-50
211-13

101-7
191-314

c18-77
2l18-77

143-22

168-20

208-2

129-58
211-184

103-&5
196-37

220-4
220-4

220-15

154.140

168-22

208 -5

129-604

117-19
210-3

220-12
220-12

220-17

16l1-22

213-25

209-2

163-16

118-1
210-84

2<0-15
220-15

220-19

190-41

209-8

174-48

178-12
211-13

220-17
220-17

220 -21

SFQ 0291

210-2

174-78

179-11
211-18»

2<u-19
220-19




PARAMETER CODING MACRQ V05.00 Wednes
Crose reference table (CREF V05.00)

.DTMO
.ELGF
.FBBK
JFLGS
.GRPS
HSTI
.HTMO
.LBN
.MEDI
MLUN
.MOD
.OPCD
.OTRF
. OVRL
.RBN
.RBNS
.RCTC
-RCTS
.RGID
. RGOF
.SHST
. SHUN
.8TS
. TIME
. TRKS
. UADR
UNFL
JUNIT
\UNSZ
JUNTI
. USEF
. VRSN
. VSER
PAT16C
PAT16W
PB

PF

PNT
PNTERR
PNTNUM
PNTRUS
PNTPKL
PNTPKT
PRI
PRIOO
PRIO!
PR102
PRIO3
PRIO4
PR105
PRIOG
PRIOY
PRINTC

PS5
PTYPE

Bedaciucinelioinvinolaviye fncinclinefnolpcinvinelnoinv iioluciyo iy sline e e haq s Bt « Rno Rt o s B ¢ B ¢ s v

a5-664
94 .25%
95-12¢
5.9
9% I1¢&
94 --4%
94 -394
94 -132
95-.274
95-23%
94 -9%&
94 -84
94 -13%
94 -534&
94 -328
9% -349
95-35%
95-33a
94 -464
94 -474%
95.29¢
94 -.°64
95-10¢
95 -412
95-30¢
94-122
94 -238
94 -7
95-48¢
95-2648
94 -404
94 - 472
95-49¢
101-34¢
101-35¢
110-20¢
110-18+¢
B8-574
A0-67
13-07
146-13
106-176%
106-145
88-57#
88.57&
88-574
88-57¢
BB-572
88-574
BB-S57
B8 -S7&
83.427
106-203
156-67
110-244
106-212+#

95.25¢

95-454
95-414¢

95-84
95.178
lo2-72+%

164-224

164-21»
95-.474H
95-284

ie3-15

162-704
95-24%
95. 7¢

95 -444%
95-54¢

131-20
214 -59
111-9
111-6

161-15¢
113-33

156-17¢
106-180
106-149

197-4

88-574
110-24#
159-4
111-15
110-15

95-434

12Z-10
162-73%

95 -4
l62-84

164-19%
95-424

214-53

111-27
213-24
114-5
106-1694
207-21

162-36
113-8
159-1¢

1l11-6%*

166-30%

164-26

168-19»

214-59

156-154

20722

175-28
113-16
159-28

111-94

207-69

182-15
114-11
183-28

111-12+¢

191-20
114-13
183-33

111-15»

N/
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04 -5
13052
183-36

111-274%

207-49
130-57
18652

148-104

130-60

149-104

146-14

146-22

148-9

1

©9.9

SFQ 0298

150 -59
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PARAMETER COUING MACRO V05,00 Wagnesday OA-.an-84 16,12 Page 5-16
Cross reference table (CREF V05,00)

24
RJDAT
ROOL L
RDERR
RDREC
RDST
RDSTS
RESET
RESPCT
RESPDH
RG.FLG
RG . OWN
RNTADM
RNTIN
RNTIML
RNTIM2
RNT IME
RNT IMX
RPTCY
RPTCTN
RPTDY
RPTOTN
RPTMD?
RP TMSD
RP TMSG
RP TMSH
RPT XX
RSP, CK
RSP.S1
RSP . S2
RSP .S3
RSP . 54
RSPORP
RSPOSP
RSPERR
RSPIN
RSPHWR
RSPNRP
RSPNTO
RSPNXT
RSPOU
RSPOU2
RSPOU3
RSPOUT
RSPPT2
RSPPT3
RSPPTW
RUPRPT
RSP TH
R%¥ TMO
RUNDHM
RWORDT
RWRDE |
SILSYM

106-212
180-40
129-5%
180-43
117-26
180-28¢
180-24
117-15%
121-9¢
121-7¢
90 -6¢
90 -5¢
118-164¢
103-56¢
i03-57e
103-58¢
10G - 202
183-15
186-749
186-76
186 -864
186 -90
186-121
156-119
186-50
186-71
186-69
175-74
175-62
175-64
175-66
175-68
121-2%
124 - 24
123-11
121-14
123-8
122-%
121-40
121-11
121-16
124 -32
124 -39
123-28
124 -490
124-11
123-21
122-7
121-22
121-42
120 16¢
180-65%
180-35
B3-3740

110-22¢
180-42
178-16¢
180-71
119-10
180-33
180-27¢
182-12¢
122-18
122-19
167-18
167-18
214-39
183-2%
183-29
183-34
138-56
183-36¢
186-154
186-87
186-147
186-1460
186-1789
186-177¢
186-174¢
186-1754
186-156¢
175-83
175-73¢
175-79¢
175-88¢
175-96¢
121-47
125-440
123-16
123-60
123-10¢
122-8
121-43
122-40
1253-28¢
124-41¢
124-429
124-30¢

124-..5¢%
123-.270
122-11¢
121-294
121-46Q
129-63

180-91¢
180-51

86 278

111-12
180-61¢

180-74
178-17
180-5%
191-29
129-65

167-19

143-27

186-148¢

175-9),

122-23¢
125-20
123-22¢

122-10
121-45
122-25

210-5

180-89
87-30¢

148-10 149-10

180-113¢

180-210 214-24

180-57 180-59 180-88
20¢-16  203-72 211-12
2107 211-17 cl2-l4
148-8 149-8 183-14¢
175-1019

125-23 124-13 124.25
122-160

121-480

124 -48

2l1-15 ele-1e

180-95 18vu-1180

106-284 106-720 106-360

180-97

213-36

186-51

106-40@

216-46

106-45¢

106-49¢

106 -540

106 -58¢0

106-62¢

106 B30

SFQ 0299

106 -89

1061030 106-1070 106-1110 106-1164 106-1206 106 1240 106 1280 106-1330 106-1570 106-1420 106-1460 106-1500 10 155¢ 1ot 1590
106-163% 106-1670 106-2140 130-64  130-64  130-64 130-64¢ 171-130 170-220 181.108 181.140 186.5008 196. 03 R

2



EQRAHETE
roas re
220-19
SO.EL 142-43
SO.XL 138-46
SSTEP4 162-46
ST.ABO 96-7¢
ST.AQL 96-18¢
ST.AVL 96-92
ST.CHD 95-60
ST.CMP  96-12¢
ST.CNT 96-15¢
ST.DAT 96-13¢
5T.DIA 96-17¢
ST.DRV 96-160
ST.HST 96-14¢
ST.MFE 96-108
ST.MSK 96-3¢&
ST.OFL 96-8¢
ST.SUB 96-4¢
ST,SUC  96-5¢0
ST.WPR 96-11¢
STIME 102-9¢
STLODM 118-38
STORAG 84-80
STOSIZ 84-5¢
SVCGBL 83-374¢4
83-427
83-427
83-427
83-427
B3-427
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
SVCINS 83-374¢
83-427
83-427
83-427
83-.427
83-427
83-427
85-8
103-14
106-40
106 -89
106-128

220-19
219-144%
138-48
175-97&

123-15

122-6
120-21¢
117-24
84-8
83-383¢
83-427
83-427
83-427
83-427
83-427
83-427
83-427
83-427
87-10
106-26
106-43
106-75
106-114
106-131
106 -152
106 -224¢
186 -47
201-8

220-100 220-1000

83-380¢
83427
83-427
83-427
B83-427
83-427
83-427
85-8
103-14
1C6-45
106-103%
106-133

2g0-19
220-12
2l19-15&

175-109¢

162-84

122-9

117-25
180-73
83-427
83-427
83-427
83-427
83-427
835-427
B83-427
83-427
83-427
87-10
106 -26
106 -47
106-75
106-114
106-135
106-152
171-11
186-17
201 -8

83-427
83-427
83-427
83-427
83-427
8%-427
83-427
85-8

103.25
106 -45
106-103
106-133

250-13

220-15

l64-26

186-53
116-19

83-427
83-427
83-427
83.427
83-427
83-427
83-427
83-427
83-427
87-10
106-26
106-47
106-86
106-114
106-135
106-157
1/1-11
187-9
201-8

83-427
83-427
83-427
83-427
83-427
83-427
83-427
85-8

103-25
106 -49
106-107
106-137

350:3}

220-15

190 -48
119-7

83-427
83-427
83-427
83-427
83-427
83-427
83-427
83-4.27
85-8
87-10
106 -30
106-47
106 -86
106-118
106-135
106-157
171-11
187-9
202-9

83-427
83-427
83-427
83-4.27
83-427
83-427
83-427
85-8
103-25
106-49
106-107
106-137

220-21
220-15

191-22
160-70

83-427
83-427
83-427
83-427
83-427
83-427
83-427
83-427
85-8
100-8
106-30
106-32
106-86
106-118
106-139
106-157
172-19
187-9
202-9

83-427
83-427
83-427
83-427
83 .427
83-427
83-427
85-8

103-25
106-54

106-111
106-142

D8
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180-73

83.427
83-427
33-427
83-427
83-427
83-427
83-427
83-427
85-8
100-8
106 -30
106 -52
106-91
106-118
106-139
106-161
172-19
189-1
202-9

83-427
83-427
83-427
83-427
83-427
83-427
83-427
85-8
106-13¢
106-54
106-111
106-142

214-41

83-427
83-427
B83-427
83-427
83-427
83-427
33-427
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
106-1186
106-146

214 -55

835-427
83-427
83-427
83-427
83-427
83-.427
835-427
83-427
86-10
105-14

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
8%-427
86-10
106-28
106-58
106-116
106 - 146

83-427
83-427
83-427
83-427
81-427
83-427
8%-427
83%-.427
86-10
103-14
106-34
106 -56
106-105
106-12¢2
106-144
106-165
181-6
199-10
218-53

83-427
83-427
83-427
83-427
83-427
8% 427
83-427
8€-10
106- 32
106-62
106-120
106-150

83-427
83-427
83-427
83-427
83-427
83-4p27
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

81-427
83-327
83-427
83-427
83-427
83-427
83-427
g7-10
106 -32
106-62
106-120
106 -150

83-427
83-427
83-427
B3-427
83-427
83-427
83-427
83-427
86-10
103-25
106 -38
106-60
106-105
106-126
106 -148
106-165
18.-12
199-10
219-12

83-427
85-427
83-427
83-427
83-427
83-427
83-427
87-10
106-36
106-84
106-124
106-155

83-427
83-427
83-427
83-427
83-427
83-427
83-427
83-427
86-10
103-25
106-38
106-60
106-109
106-126
106-148
106-193
181 12
200-8
2l9-12

83-427
83-427
83-427
83-427
83-427
8%-427
85-8
103-14
106 - 3/
106 -84
106 -124
106-155

SFQ 0301

83-427
83-427
83-427
R3-427
83-427
83-427
83-427
83-427
87-10
103-25
16 -43
106 -60
106-109
106-131
106-148
106-193
181-12
200-8
220-100

83-427
B3.427
83-427
83-427
83-427
83-427
85-8
103-14
106 -40
106 -89
106-128
106-159
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TSEXCP
T$FLAG
T$FREE
T $CMAN
TSHILI

TS$LAST
TSLOLI

TSLSYM

T$LTNG
T$NEST

207-664
130-64
220-15
186-169
202-20
220-100
83-3744%
130-64
220-15
83-374%
130-64
220-15
83 374
106 -89
106-159
204-17
220-1004&
83-3740
87-30
106-28
106-36
106 -45
106-54
106-62
106-89
106-107
106-116
106-124
106-133
106-142
106-150
106-159
106-167

297-13
130-669
220-154
186-169¢
202 -204
221-24¢
130-64
130-642%
220-154
220-100¢
130 -6440
220-15¢
83-3744¢
106-103
106-163
205-16

83-¢901

87-30
106-28
106-36
106-45
106-54
106-62
106-89
106-107
106-116
106-124
106-133
106-142
106-150
106-159
106-167

207-73¢
218-65

186-169¢
202-204

130-64¢%
218-65

¢2l-15
218-65

86-27
106-107
106-167
206-33

83-401

87-30
106-28
106-36
106-45
106-54
106-62
106-89
106-107
106-116
106-124
106-133
106-142
106-150
106-159
106-167

218-65¢

197-34
203-70

130-644
218-65#

218-65¢

87-30
106-111
106-214
207-79

83-4)12
87-30¢
106-284¢
106 -36¢
106-454
106-54¢
106-624
106-89¢
106-107¢
106-116¢
106-1244
106-133¢
106-1424
106 -150¢
106-159¢
106-167%

218-67

197-31
203-70

218-67

218-67

106-28
106-116
171-13
208-5

86-10
87-31
106 -30
106-38
106-47
106-56
106-75
106-91
106-109
106-118
106-126
106-135
106-144
106-152
106-161
106-193

218-674

197-31¢
203-704

218-67¢

<l18-67¢

106 - 32
106 -120
172-22
209-8

86-10
67-31
1C6-30
106-38
106-47
106-56
106-75
106 -91
106-109
106-118
106-126
106 -135
106 - 144
106-152
106-161

106

218-69

197-314
203-704

218-69

218-69

106-36
106-124
181-10
210-9

86-104

87-31
106-30¢
106-38¢
106-470
106-56¢
106-75¢
106-91¢
106-109&
106-118%
106-126¢9
106-1354
106-1442
106-152¢
106-1610

21¢ 699

200-28
cl6-54

218-69¢

218-694

106-40
106-128
181-14
210-29

86-27
87-31¢
105-32
106-40
106-49
106-58
106 -84
106-103
106-111
106-120
106-128
106-137
1C6-14¢6
106-155
106-163

218-71

200-28
216-54

218-71

218-71

106-45
106-133
186 -200
211-40

86-27
83-51
106-32
106 40
106-49
106-58
106-84
106-103
10¢-111
106-120
106-128
106-137
106-146
106-155
106-163

218-71¢

200-28%
216-544

218-71¢

218-71¢

106 -4%
106-137
198-43
212-34

86-27
88-51
106-32
106-40
106-49
106-58
106 -84
106-103
106-111
106-120
106-128
106-137
106-146
106 -155
106-163

218-73

200-284
c16-544

218-73

218-73

106-54
106-14¢2
199-18
216-73

86-278
as-51¢
106-124
106 -400
1n6-49¢
106 -584%
106-844
106-103%
106-1119
106-1200
106-128¢
106-137¢
10£-146¢
106-1550
106-1634

218-734%
201-19

218732

218-734

106-58
106-146
200-43
218-79

87-10
106-26
106-34
106-43
106-52
10+-60
106-86
106-105
106-114
106-122
106-131
106-139
106-148
106-157
106-165

220-12
201-19¢4

220-12

220-12

106 -62
106 -150
201-34
220-32

87-10
106-26
106-34
106-43
106-52
106 -60
106 -86
106 -105
106-114
106-122
106-131
106 -139
106-148
106 -157
106-165

SEQ 0304

220-124
201 - 194

220-124

220-12%

106 -84
106 -155
202 -35

87-104
106 -26¢0
106 - 54¢
106 -434
106 -52¢
106 -60#
106 - 860
106 -105¢
106-114¢
106-122¢
106-131#
106 - 1394
106 -1482%
106-1572
106 - 165¢




PRE -PROGRAMMED SUBRO. .. .Bl TEST 1: UNIBUS FDDRE.,..BS
PRE -PROGRAMMED SUBRO....Cl TESY 1: UNIBUS ADDRE....C5
PRE -PROGRNED SUBRO D1 TEST 1: UNIBUS ADORE,...DS
PRE -PROGRAMMCD SUBRN. . . .E1 TEST 1: UNIBUS ADDR:Z....ES
PRE -PROGRAMNED SUBRO F1 JEST 1: UNIBEUS ADDRE....FS
PRE -PROGRAMMED SUBRO. Gl TJEST 1: UNIBUS ADDRE....GS
PRE -PROGRAMMED SUBRO. .. .H1 TEST 1: UNIBUS ADDRE .. . H5
PRE -Pi JGRAMMED SUBRO. .. .I1 TEST 1: UNIBUS ADDRE....IY
PRE -PRUGRAMMED SUBRC.... 1 TEST 2: DISK RESIDEN,...JS
PRE -PROGRAMMED SUBRU). ., K1 TEST 3: DISKX FUMCTIO,...XS
PRE -PROGRAMMED SUBRO L1 TEST 4: DISK EXERCIS....L5
PRE -PROGRAMMED SUD, ., ML TEST 4: OISK EXERCIS....MS
PRE -PROGRAMMED SWHIRD. .. .N1 TEST 4: DISK EXERCIS....N5
PRE -PROGRAMMED SUBRO A2 TEST &: DISK EXERCIS....B6
PRE -PROGRAMMED SUBRO. .. .(«¢ TEST 4: DISK EXERCIS....C6
PRE -PROGRAMMED SUBRO. ne HARDWARE PARAMETER C....D6
PRE -PROGRAMMED SUBRO. . . .E2 SUETHARE PARAMETER C....E6
PRE -PROGRAMMED SUBRO. .. .F2 SCF TWAMY. PARAMMETER C. .. .F6
PRE -PROGRAMMED SUBRD . . . .G2 SOF TWARE PAPAMETER C....G6
PRE -PROGRAMMED SUBR(O. .. . M2 SYMBOL TABLE vo. . HE
PRE -PROGRAMMED SUBRQ. ... 1~ SYMB(L. TABLE .. 16
PRE -PROGRAMMED SUBR”; o S"™aOL TABLE N
PRE -PROGRAMMED  SUJRC Ke SYMBOL TABLE e K6
PRE -PROGRAMMED SUBRO Lo SYMBOL TABLE coaand
PRE - PROGRAMMED SUBRO. .., .M2 CROSS RFEFERENCE TABL....Mé
PRE -PROGRAMMED SUBRO N2 CROSS RIFERENCE TABL....N6
PRE -PROGRAMMED SUBRO. .. .83 CROSS REFERENCE TABL....B7
PRE -PROGRAMMED SUBRO....C3 CROSS REFERENCE TABL....C7
PRE - PROGRAMMED SUBRO. .. .DY CRNSS REFERENCE TABL....DV
’RE -PROGRAMMED SUBRO. . . .EZ CRUSS REFERENCE 1ABL....E7
PRE -PROGRAMMED SUBKO....F2 CROSS REFERENCE TABL....F7
PRE -PROGRAMMED SUBRUO. .. .G3 CROSS REFERENCE TABL ....G7
REPORT CODING SECTIO....H3 CROSS REFERENCE [ABL....H/
REPORY CODING SECTIO....IS CROSS REFERENCE TABL... I/
REPORT CODING SECTIQ....J3 CROSS REFERENCE TABL....J7
REPORT CODING SECTIO..,.K3 CROSS REFERENCE TABL....K?7
INITIALIZE SECTION .. .L3 CROSS REFERENCE TABL....L7
INITIALIZE SECTION ... .M3 CRJSS REFERENCE TABL....M7
INITIALIZE SECTION .. N3 CROSS REFERENCE TABL.,.,N7
INITIALIZE SECTION ....B4 CROSS REFERENCE TABL....B8
INITIALIZE SECTION ....c4 CROSS REFERENCE TABL,....C8
INITIALIZE SECTION ....D4 CROSS REFERENCE TABL....D8
INITIALIZE SECTI1ON .. EA CROSS REFERENCE TABL,...E8
INITIALIZE SECTION ....F4 CROSS REFERENCE TABL.,.,.FB
INTTIALIZE SECTION ....u4 CROSS REFERENCE TABL....GB
INITIMIZE SECTION ....H4

INITIMIZE ERRORS .. 14

AUTODROP SECTION R

CLEANUP CODING SECTI....K4
DROP UNIT SECTION c..o.LE
ADD UNIT SECTION....M4
HARDWARE YESTS +v o N4



