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990 Mass Storage Devices DS10PD

DS810PD

NS10 Disk Test

t. 1 INTRODUCTION

The DS10 Disk Test (DS10PD) verifies the correct operation of the
10-megabyte disk drive and its associated TILINE(TM) controller,
The test also isolates faults to specific areas of the hardware
undar test.

1.2 TEST REQUIREMENTS

The following equipment is required for the operation of DS10PD:

* A Model 990 Computer with a minimum of 48K bytes of
memory (where K equals 1024)

# A 10-Megabyte Disk Kit (part number 937300)
# An interactive terminal

% A device to load the test module

1.3 TEST CHARACTERISTICS

DSi0PD has certain characteristics that you should know before
operating the test:

# DS10PD operates under the contral of DOCS. Information
about DOCS operation can be found in Volume 1 of this
handbook.

TILINE is a trademark aof Texas Instruments Incorpaorated.
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# DS10PD

?90 Mass Storage Devices

consists of six parts, and is structured g0 that

you can run either the complete test or any of its parts.
These parts are as follows:

Part

LA -

o

Title Execvtion Time
Quick Controller Test 10 sec.
Quick Controller and Disk Test 1 min.
Disk Addressing Test 8 min,
Memary Addressing Test from 30 sec. to 5

min., depending on

memoT™y in chassis
Disk Media Test & min.
Interactive Write—Protect Test 1 min,

# 1In addition to the verbs supplied by DOCS, DS10PD wuses
the following test verbs:

Verb

1T
EA
E1l -
L1 -
LA
c2 -
CA
ET
LT
ic
IM
Lo
DC
DT
cDh
SR
FD
RD
RS
AL

Es
L3

o3~ ]

Functiaon

Initialize test

Execute all six parts

Execute individual test parts 1 - &

Loop on individual test parts 1 - 3%

Loap on parts 1 - 9 )

Loop on individual part 2 - 3 and change drives
l.oop on parts 2 - 3 and change drives

Execute an individual subtest

Laep on an individual subtest

Issue command to contraller

Issue multiple commands to controller
Loap on multiple commands to controller
Display returned statys

Display trace table

Compare two blocks of data

Store registers command

Format disk command

Read only of write-protected disk
Hardware I/0 reset command

Disk alignment

2.1 TEST EXECUTION

The DSIOPD
before executiaon can bagin,

module must be loaded and initialized by DOCS
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2. 2 LOADING

The loading procedure is discussed in Section 3 of Valume 1.

2.3 INITIALIZATION

When DOCS loads the DS10PD test module, it outputs the name and
version of the test:

DS810PD 990 MEGA-BYTE DISK TEST VERSION XX MM/YY

Then DOCS executes the initialize tast (IT) verb by asking you
the fallowing questions:

DISK TILINE ADDRESS D=F800 -

DISK INTERRUPT LEVEL D= 0D -

DO YOU WISH TO RUN WITH INTERRUPTS? DEF= 0 -

UNIT TO TEST D = 1 -

OTHER AVAILABLE UNITS (0-3 TERMINATE WITH FF) FF -

MAX ERROR COUNT EQUAL - FFFF -

INSURE THAT ALL DISC PACKS WHICH ARE NOT SCRATCH PACKS

ARE NRITE.FRDTECTED BEFORE PROCEEDING
When you have answered the initialization questions, DOCS outputs
the following question:

EXECUTE EA VERB? -
I# you respond with a 1 {(yes), the DS10OPD test executes one time.

If the test executes without errors, you may assume that the
drive and controller are operating properly and that no further

testing is necessary. However, if any error messages are output,
it is recommended that you run other test verbs to determine the
cause af the error, The following messages are output when the

EA verb exscutes without errors.

PART 1 GUICK TILINE DISK CONTROLLER TEST

SUBTESTS# 1-3 - TIME<C10 SEC.
PART 01 DONE
PART 2 CONTROLLER AND DISK TEST - SUBTESTS# 4-13 - TIMECL MIN.
PART 02 DONE
PART 3 DISK ADDRESSING TEST - SUBTESTS# 14-16 - TIME<E MIN.
PART Q3 DONE
PART 4 MEMORY ADDRESSING TEST - SUBTESTS# 17-18 - TIME=1-3 MIN
PART 04 DONE
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PART 04 DONE

PART 3 MEDIA INTEGRITY TEST — SUBTEST# 19 - TIME<A MIN.
PART 03 DONE

PART & INTERACTIVE, WRITE PROTECT TEST - SUBTEST# 1A -TIME<1 MIN
WAS PART 5 RUN LAST? (0Q=NQ, YES=1) -1

HAS SYSTEM AND DISK POWER BEEN CYCLED? (0=NO, YES=1) -1
WRITE PROTECT THE DISK DRIVE GURRENTLY UNDER TEST.

HIT RETURN WHEN READY -

UNPROTECT THE DISK DRIVE CURRENTLY UNDER TEST,

PUT IT IN READ/WRITE MODE,

HIT RETURN WHEN READY -

PART 0&6 DONE

ERROR COUNTS

DATA = 0000 TIMING = Q000 STATUS = 0000

VERB 7 -
If you answer the EXECUTE EA VERB? question with a O (no), DOCS

outputs the question VERB?. You may then execute any of the
DS10PD test wverbs.

2.4 TEST VERBS

When DOCS asks the question VERB?, you may enter any of the DS10PD
test verbs, which are discussed in the following paragraphs.

2.4.1 E1 - E& Verbs

The verbs E1l through E6 execute individual test parts 1 through 6,
respectively, When one of these verhs completes, DOCS autputs the
question VERB?.

2.4.2 L1 - L3 Verbs

The verbs L1 through L5 cause the continuocus execution of
individual test parts 1 through 3, respectively. Each time a pass
is made through a test, the error count and loop count are output.
To halt execution af a looping verh, press the @ key.

2. 4.3 LA Verb
The LA verb causes the continuous execution of test parts 1
through 3 an the disk drive you selected during test

initialization. To halt execution of the LA verb, press the @
key.

- 4 - 7434QQ~-9703



990 Mass Storage Devices DS10PD

2.4.4 C2 — C3 Verbs

The verbs C2 through CD execute individual teat parts 2 through S,
respectively, on each disk unit that you specified during test
initialization. As it executes, the selected verd outputs the
number of the wunit under test. I? you do not specify any other
available units during initialization:. the verb loops on the sole
unit under test. At the end of each execution, the verb outputs
the loop count. To halt execution., press the @ key.

2.4.9 CA Verbd

The CA verb causes the continuaus execution of parts 1 through 3
on each disk unit that you specified during test initialization.
When the verb has executed these test parts on the first disk
unit, it switches to the next available unit and outputs the
number of that unit. The verb outputs the loop count at the end
of each execution. To halt execution of the CA verb, press the @
key.

NOTE
When the CA and €2 through C3 verbs are halted

in mid—execution, the unit under test at that
time Teplaces the unit under test specified

during test initializatiom To verify or
reassign the unit under test, reexecute the IT
verb.

2.4.6 ET Verb
The ET verb executes a specified subtest of a test part. When you
enter the ET verb, the test asks for the number of the subtest you

want to execute. The individual subtests are discussed under the
appropriate test part in paragraph 2. 5.

2.4,.7 LT Verb
The LT verb causes the continuous execution of a specified

subtest, outputting the loop count at the end of each pass through
the subtest. To halt execution of the LT verb, press the @ key.

2.4.8 IC Verb
The IC verbh issuves a vser—written command to the disk controller

from a memory address. The command mus% be eight words 1long.
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Specify the address of the command and if yosu want the status of
the controller and disk drive checked. The messages output with
this verb are as follows:

STARTING ADDRESS OF COMMAND =

DO YOU WANT TO CHECK STATUS? (0=NQ, 1=YES)

2.4.9 IM Verbd

The IM verb issues multiple user—written commends to the disk
controller from a memory address. Each command must be eight
words long, and all must occupy consecutive memory locations. You
must specify ¢the starting address of the first command. how many
commands are to be lssued, and If you want +the status of the
controller and disk drive checked. The messages output with this
verh are as follows: -

STARTING ADDRESS OF COMMAND =
HOW MANY COMMANDS?

DO YOU WANT TO CHECK STATUS? (O0=NO0, 1=YES)

2.4, 10 LO Verh
The LO verb loops on multiple user—written caommands that are
issved to the controller from memory locations. Each command must
be eight words long and all must occupy consecutive locatians in
memory. Looping continues wuntil you press the @ key. The
messages output with this verh are as follows:

STARTING ADDRESS OF COMMAND =

HOW MANY COMMANDS?

DO YOU WANT TO CHECK STATUS? (0=NQ, 1=YES)
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2.4.11 DC Verd

The DC ve

issued to the disk

Tb

displays the status returned from the last command

controller. The status 1s output ¢to the

interactive terminal as fallows:

CONTROLLER STATUS

DISK STAT COMM SA S/R RA CYL A BYTE C MEMADD SEL CONT STAT

XXXX

XX

XX XX XX XXXX XXXX XXXXXX XX XXXX

This output is explained in the following table:

DISK

STAT

8XxX
4%XXX
2XXX
1 XXX
X4XX

COMM

X0
X1
X2
X3
X4
X3S
X&6
X7

SA

S/R

Ra

CYCL A

BY

ME

943400~-9703
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disk status. Any of the following bits can
be combined in the status returned:

ofé¢ line

not ready

write protect
unsafe

seek incomplete

command number

store registers

write format

read data

write data

read unformatted

write unformatted

seek

restaore

head number. Recording surface number C or 1.
sectors per record: O to >14

number of the record addressed: O to >14
cylinder address: O to 2197

byte count for data transfers

TILINE memory address for data transfers

{continuved)
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SEL. = Number of unit under test
08 - unit ©
04 ~ unit 1
02 - unit 2
01 - unit 3
CONT STAT — controller status

(Refer to Appendix A for an illustration
of the controller status bits.)

2.4.12 DT Verbd
The DT verb dislays the returned status from the last 10 commands
issued to the disk controller. The status is formatted 1like the
output from the DC verb, with the newest returned status at the
bottom of the table.
2.4.13 CD Verh
The CD verb compares two blocks of data in memory, word by word,
beginning with the two addresses you enter. If any miscomparisons
are detected, the verb outputs the data and its locations. The
messages output with this verb are as follows:

STARTING ADDRESS OF FIRST BLOCK OF DATA?

STARTING ADDRESS OF SECOND BLOCK OF DATA?

HOW MANY WORDS TO COMPARE?

2.4.14 SR Verb
The SR verb issues a store registers command to +the disk
controller and then outputs the disk descriptor words and the
controller self-test returned status:

TOTAL WORD GCDUNT=XXXX

SEC/TRACK=XX OVERHEAD/RECORD=XX

TRACKS/CYL=XX CYL/DRIVE=XX

SELF-TEST STATUS=XXXX
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2.4.13 FD Verb

The FD verb formats the entire disk with one sector per record and

the maximum allowable word count. The data written is the
cylinder number of ¢the track. The status check flag is set so
that any disk errors are output. The front panel 1lights are

incremented to display the number of the cylinder being formatted.
When you execute this verb. the following question is asked,
because the FD verh evasaes the contents of the disk:

DO YOU REALLY WANT TO FORMAT THE WHOLE DISK?

2.4. 164 RD Verb
The RD verb verifiea the integrity of a system disk or other user
medium and alsa tests the read/write compatibility between drives.
The verb reads each %track address and then determines if error
bits have been set in the controllar status.
2.4, 17 RS Verb
The RS verb generates an 1/0 reset to the computer system. It
also resets the trace table to zeTos.
2.4.18 AL Verb
The AL verb adjusts the alignment of the disk drive. It issues
one or two unformatted reads to the cylinder and head locations on
the disk. and loops on these reads until you press the @ key.
This verb has no error—checking capabilities. The messages output
with the AL verb are as follows:

NUMBER OF DIFFERENT READS? 1 OR 27

SEEK TO CYLINDER NUMBER?

SURFACE NUMBER?
(IF 2 READS SELECTED)

SEEX TO CYLINDER NUMBER?
SURFACE NUMBER?

CHECK STATUS?

945400-9703 -2 -
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2.5 TEST DESCRIPTIONS

The DS10PD test consists of the following six par%ts, which ineclude
24 subtests: ‘

Part Title ' Subtests
i Quick Controller Test 1-3
2 Disk and Controller Test 4-13
3 Disk Addressing Test 14-14
4 Memory Addressing Test 17=-18
3 Media Test 19
& Interactive Test 1A

2. 9.1 Part 1 -~ Quick Controller Test

Part 1 is a quick test of the controller. It is unnecessary that
a disk unit be present for this part. If part 1 fails. there is
problem with the controller and the remainder of the test will not
run correctly. Part 1 consists of subtests 1, 2, and 3.

2.3.1.1 Subtest 1. All bits in slave logic that can be written to
and read from are tested by writing and reading them uynder g mask.
The 16 patterns are O, 1111, 2222, . - .+ FFFF, If miscompares occur
during the read portion of the test, an error message is output.

2.3.1.2 Subtest 2. All wunit select lines in word & of the
controller slave registers are set to O, which deselects the unit.
The disk status is then checked. The returned status should be
€000, with the offline and not Teady bits set. Then a reset

command is executed and the controller status is checked. The
returned status should be Al100, with the idle, error and abnormal
completion bits set. If the expected status from sither operation

is not returned, an error message is output.

2. 3.1, 3 Subtest 3. A store registers command 1is issued %o the

controller and then the status is checked. The descriptor
parameters read fram the contraoller are then checked against a
parameter table for the disk. If the descriptor words read do nat

compare with the table, an error message is output. Then word 2
of the slave logic registers, which holds the Teturned self-test
status, is checked for errors. An error message is output if the
expected status is not returned.

2. 5.2 Part 2 - Quick Controller and Disk Test
Part 2 contains several subtests that check for special conditions
in the controller status and disk status registers. The general

procedure for these subtests is to issue commands that force the
error bits in the status registers to set and then verify that the
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correct bits have been set, The status bits checked in part 2 are
as follows:

Status Bit Definition Subtest

TIH Transfer inhibit g
IE Header ID errorm 9
SE Search errar A
DE Data erroar B
CT Command time—out c
SI Seek incomplete D
UE Unit ervor D

IDLE Idle bit F
TT TILINE time-out 10
RE Rate error i1

Part 2 consists of subtests 4 through 13.

D.% 2.1 Subtest 4. This test issues seek commands to cylinders O,
10, 20, 30, and 40 and checks the controller status, Tegister 7,
to determine if the idle and complete bits have been set. After
each seek caoammand is issued and the correct status has been
returned, the attention interrupt mask for the unit under test is
set. With the controller idle, this should cause an interrupt.
Checks are made to insure that an interrupt has occurred and then
a restore command is issuved.

2 m 5 2 gubtegt 3. This subtest verifies that unformatted writes
and reads can be performed. An unformatted write is issuved to the
disk, after which an unformatted read with interrupts enabled is

issved. Both the write and the read specify 16 words, The data
written is compared to the data read. If any miscompares are
detected; an error message is output. Ten writes and reads are

issued using the following pattern: 0, >1111, 22222, >4444,
>8888, >5%555., D>AAAA, >3333, >CCCC, 26666, 29999, 27777, >EEEE,
>BBBB, >DDDD., >FFFF.

2.5.2.3 Subtest 6. This subtest verifies that the write format
command can be performed. A write format command is issued to
different tracks on the disk. After each write, a read
unformatted command is issued and the format read is checked
against <the carrect format. If any miscompares occur, an erToT
message is generatead. Tem writes and reads are issued during this
subtest,

2.9 2.4 Subtest 7. This subtest verifies that write and read data
commands can be performed. This is done by formatting a cylinder,
issuing a write data cammand specifying 146 words, issuing a Tread
data command with 1& words specified and then comparing the data
written with that read. I+ any miscaompares aoaccum) an errar
message 1is output. This sequence is performed 32 times and is
issued to different cylinders.

943400-~9703 - 11 -
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Subtest 7 also verifies the auto retry code on the controller.
One track is formatted at one sector per record with the maximum
word count, A write data command is issued 4o that strack
specifying one full track of data for the word count. This write
data command is timed to allow only one retry of the command (the
controller standard) on each sector, I# the command is not
finished within the allowed time, an error message 1is output.
This procedure is performed 10 times.

2.3.2.% Subtest 8, Subtest B tests for the correct operation of
the transfer inhibit bit. Track O on the disk i1is formatted one
sector per record, a word count of four, and the data equaling
0000. An area in memory 1is then initialized with the data 2AAAA.
A read command is issued to the disk with the transfer inhibit bit
set specifying the previously initialized memory area. The memory
area 1s then checked to snsure that it still contains >AAAA. If
i1t does not, an error message is output.

2.5.2. 6 Subtest 9. Subtest 7 verifies that an ID header error can
be generated and detectad by the contraoller. A write format
‘command is issuved to a track on the disk. A read unformatted
command is issued to obtain the header parameters. The test then
changes each of the three words of the header and the CRC, one at
a time, and replaces the good header information on the disk with
the modified header values using an unformatted write command.
The test then issues a write data command using the good header
information to <cause an ID erraor. After the write data command
completes: the returned controller status is checked to determine
i# an ID error has been reported. If not, an error message is
output.

2.9.2.7 Subtest A. Subtest A verifies that a search error can be
generated and detected by the controller. A write format command’
is issued to a track, specifying two sectors per record. A read
data command is then issued starting at sector 1 where there is no
header infaormation, The controller is then checked to verify that
a search error has been detected by the controller. A write
formatted command is issued to the same track as before, starting
with sector O, which will write over the header information of
sector O. A read data command is issued to sector O of the track.

The controller is checked to verify that a search error has been
detected. If not, an error message is output.
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2.3, 2.8 Subtast B. Subtest B verifies that a data error can be
generated and detected by the controller. A write format command
is issued ta a track on the disk specifying a word count of B80.
Then an unformatted read is issued to the same track to get the
header information. The returned word count, in word 3 of the
header information, is changed to a value of two. The new word
count is used along with the other header values to generate a new
CRC character value. These are then written to the disk using an
unformatted write. The test then issuves a read data command
specifying @ word count of two. A CRC error should result and the
data error bit should be set.

2.5%. 2.9 Subtest C. Subtest C verifies that a command time-out can
be caused and that the controller can detect its occurrence. A
read data command specifying a sector address equal to the maximum
address plus six is issued. The controller is then <checked to
ensure that the command time—out bit is set. I¢ tt is naot, an
error message is output.

2 3 2 10 Subtest D. Subtest D verifies that a seek ircomplete
error can be generated and that the seek incomplete bit sets upon
its occurrence. This is verified by the following procedure:

1. The last track on the disk is formatted with the maximum
s@ctors per record and & word count of 100 words.

2 A write to the last track with a word count of 101 words
is performed. The the controller and disk status |is
checked. The contraller status shauld be ABO1 and the
disk status should be O4XX: where XX represents a
nonsignificant bit.

3. After the write, a restore ijs issved %o clear the disk.

2.5 2.11 Subtest E. Subtest E verifies that no data is he
transferred during a write operation with a word count of zeTo.
It also verifies that the destination record of the write is set
ta all zeros. This is done by issuing the follouing commands:

1. A write format command is issued to track O specifyling
one sector per record and a word count of two.

2 A write data command is issuyed with a word count of zero
and data initialized to >1234.

3. A Tead data command is issued with a word count of two.

The data read back is checked o0 ensure that it has all
been set %o zeTo.

2.5 2.12 Subtest F. Subtest F checks for the correct operation of
the idle bit. A state of O defines the controller as busy; a
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state of 1 defines ,an idle controller. The check is made by
issuing a write data command using the TILINE address in the
memory address oportion af the write command word. Since the
controller should be busy while the write ig being performed. the
most significant bit of the controller status should be set to 0.
The commands issued are as follows:

1. Issue a write format ta track O with a word count of
12,

2. Issuve a write data with a word count of eight and ¢he
TILINE address equal to the address of the controller.

3. Issue a read data with a uorh count of eight. Check
the most significant bit of the controller status ward.
It should be O, If not: an error message is output,

2.5.2.13 Subtest 10. Subtest 10 verifies that a TILINE time—out
can occur and be detected by the controller. A store ragisters
command with an illegal memory address specification is issued.
As soon as the idle bit sets to 1, controllar idle, the
controller status is checked to confirm that the TILINE time—out
bit is set, 1If it is not set, an errar message is output.

2.9.2. 14 Subtest 11. Subtest i1 verifies that a rate error can
accur and can be detected by the controller. After issuing a
write farmat command to a track:, a read data command is issued.
The ¢timing is altered during the read by moving data fram a
nonexistent memory location >800 times. The controcller status is
checked to determine if the rate error bit is set. I# it is not,
an erraoar message is output, The expected controller status is
>A008 when running the test without interrupts. If the test is
running with interrupts, expected controller status will be
>B008. This ¢test is only wvalid on DS10 cantroller boards of
revision R or later. Boaards issued prior to this release canngt
generate predictable rate errors.

2.5.2. 15 Subtest 12, Subtest 12 verifies that the disk drive can
corvectly switch heads #from the maximum cylinder of head O to
cylinder O of head . A write format command is issued,
specifying one sector per record and a maximum word count. Then
4 write data command is issued with a word count of 4096 {eanough
words €0 cause the controller to switch heads). The controllier
status is inspected after the write data command is completed far
a status of >CBO00. If this status is not returned, an error
message is output. :

2.5.2. 16 Subtest 13. Subtest 13 verifies that the controller can
read successfully when it is forced to switch heads and
cylinders. The commands issued are as follows:

1. Issue & write format command teo cylinder >FF, head O,
last sector with a word count of i0,

- 14 - (Change 2) 943400-9703
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2. Issue a write format command to cylinder >100, head 1,
beginning with sector O with a word count of 10.

3. Issue a write data command to cylinder 2>FF, head O.
sector equaling the last with a word count of 20. Use
various data.

4. lssue a read data command ¢to cylinder OFF, head O,
sector equaling the last with a word count of 20.

5. Compare the data written with the data read. I any
miscompares are detected, issue an error message.

2.9 3 Part 3 == Disk Addressing Test

Part 3 of the DSL1OPD test checks the ability of the controller and
disk to address every record on a track and every track on the
disk. Part 3 is comprised of subtests 14 through 16.

2.5 3.1 Subtest 14. Subtest 14 verifies that the controller can
address all of the sectors an one track carrectly by performing
the following procedure:

1. lssues a write format command %to track O with one sector
per record and a word count of eight.

2 lasugs a write data command specifying eight words of
data to each sector an the track. The write 1s done to
the last sector firsti then the sgsector addreas |is
decremented to O so that if a write modifies the next
sector, the following write does net cover up the error.
The data word used is the sectors/record and sector
address. Then a read data command is issued and the
data read is checked against what has been written. The
read starts at the first sector on track 0.

3. The controller is checked for improper sector selection
in the disk drive or an incorrect cartridge. This is
done by issuing a write unfaormatted command to sector
15, the maximum sectar numbevr plus one. The controller
status register is examined to determine if the CT error
bit has been set. I# it is not, an error message is

output,

2434009703 - 15 -
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2.3.3.2 Subtest 15 Subtest 15 verifies that the controller can
address every track on the disk by performing the following
procedure:

1. Formats the entire disk with one sectors per record and
4 ward caount of eight.

2. Issues a write data command specifying eight words to
the #first record on each %rack, The data is equal to
the cylinder address.

3. Issues a read data command and compares the data read to
the data written. In reading the data back, the ¢test
starts at the middle cylinder, then increments by one,
decrements by two, increments by three, etc., until all
cylinders anre read.

4. Performs 2000 random read data commands on the disk.
The controller is checked to determine if each command
has completad successfully. If not: an error message is
output.

2.3.3.3 Subtest 14. Subtest 16 verifies that the controller can
perform writes and Teads with variable sectors per record and
adytoincrements. The subtest performs the following procedure:

1. Issues a write format command ta the first 80 tracks of
the disk with X sectors per record (where X ranges from
1 to the maximum) and the word count of one word per
record. The data used 1ls the sectors per recaord value.

2. Issues a read data command with the word count equal to
>30 words and then checks the data read. If any
miscompares are detected, an error message is ogutput.

3. Increments the sectors/record count and reexecutes the
test until the sectors/record:count equals the maximum.

2. 3.4 Part 4 —— Memory Addrescsing Test

Part 4 of the DSIOPD test checks the ability of the controller to
address all of TILINE memory. A minimum of BK bytes of memoary
beyond the end of the test program must be available %o execute
the subtests in part 4: subtests 17 and 18.

2.5.4.1 Subtest 17. Subtest 17 tests the ability of the
controller to read and write to unmapped memory, which is every
memory location from the end of the test to the and of memory OT
the end of the first 32K-byte block a#f memory, whichever comes
first. All of this memory is used as the read/write buffer for
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the tests. The test first verifies that a minimum of 8K bytes of
memory is available for the buffer. If insufficient memory
exists, the subtest is skipped.

I sufficient memory is available, the address is written as data
into each buffer location. The entire buffer is written to disk
and the buffer 1is cleared. The data is then read back from the
disk intoc the buffer and each buffer location is checked to verify
that it has its own address written in 1t as data. I+ any
miscompares occur, an error message is output,

2.5.4.2 Subtest 18, Subtest 18 verifies the ability of the
controller to read and write to memorTy locations in mapped memory.
If there is no mapped memory, the subtest is skipped. The test
first verifies that a minimum of BK bytes of memory are available
for the test buffer. If insufficient memory is available, the
subtest 1is skipped, 1f sufficient memory is available, the first
>80 bytes of each BK-byte block of mapped memory is written to and
read from. Every two words of data in each >80 byte block contain
the processor address and the mapped bias used by the processor to
address the mapped buffer. The block is then written to disk and

the buffer s cleared. The data is read back from disk to 1ts
mapped buffer area and each data pair is checked te verify that it
contains its correct address and bias. All mapped memory is

checked in this way. If any part of a BK—-byte segment fails to
initialize, that segment is skipped.

2.9.5 Part 5 —— Media Integrity Test

Part % uses the CRC character to verify the recording reliability
of the disk using four different data patterns. Part 3 consists

of subtest 19

2 5 9.1 Subtest 19. Subtest 19 uses the CRC character to verify
data written toa the entire disk by performing the follouwing
procedure: :

1. Issues a write format command to the entire disk with
the maximum sectors per Tecord (one record per track)
and the maximum word count.

2. Performs a read data command with the word count
equaling one fram each track. The word that is read is
checked. I# a faulty bit 1s found anywhere on ¢the
track, a status error is reported with the data error
bit set. 1f¢ the data word that 1is read back s
{ncorrect, the Tead is executed 10 times and the number
of failures in 10 tries 1is added ¢to the data error
count, The disk is formatted and read four times with
different data each time. The four data patterns used
are 0000, FFFF, AAAA, and 5355. When the disk is being
formatted: each track receives different data patterns

43400-9703 - 17 -
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from the preceding track. The data used is as follows:

Loop Track Data

1 0 0
1 FFFF
2 AAAA
3 9998
4 0000
MAX

2 0 FFFF
1 AAAA
2 9399
3 0000
4 FFFF
MAX

3 o) AAAA
1 3553 -
2 Q000
3 FFFF
4 AAAA
MAX

4 o 9333
1 0000
2 FFFF
3 AAAA
4 98SES
MaX

2.5.6 Part 6 —— Interactive Write~Protect Test

Part &6 veritfies that 3 power cycle of both the computer and the
disk unit does not alter the data on the disk. Part & also tests
the write-protect function of the drive. Since Part & requires
user intervention:. it has no loaping capability. Part 6 consists
of subtest 1A,

2. 5.6, 1 Subtest 1A. Subtest 1A uses the data written during part
S5 to verify that a power cycle does not alter data on the disk.
Therefore, it is necessary to execute part 3 before executing this
subtest, When the test starts execution, it asks you if part S5
(subtest 19) has been run. If you enter a O (no), a mesesage is
output instructing you to run part 5. If you enter a 1 (yes), the
test outputs a message asking if the power has been cycled. 1¢
Yyou answer no (0), the test instructs you to cycle power. Furn
the power +to the computer off, then turn dff power to the disk,

- 18 - F45400-9703
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turn power on to the disk, and then turn power on to the computer.
If you answer yes (1) to the pouer cycle question: the test
verifies that +the data on the disk has not been modified by the
power cycle.

When the test asks if the system power has been cycled and you
answer no, the computer should go into an idle state. If you do
not want ta cycle the system power, return to the DOCS question
VERB? by:

1. Pressing the HALT/SIE button on the computer front
panel, .

2. Pressing the RUN button.

Upon completion of the power cycle ¢test, the write—protect
function of the disk drive is tested. The test instructs you to
put the drive in the writa-praotect mode. The test then attempts
to write data to the disk drive. The area where the write was

issued to is then read to determine if it has beaen modified. If
the data on the disk has been modified, an error message is
output. If it has nat, you are asked to press the write—-protect
switch, which puts the drive in read/write mode. The controller

is then checked to verify that the write—protect bit has been
cleared and the drive can be written to.

The messages output during subtest 1A are as follows:

WRITE PROTECT THE DISK DRIVE CURRENTLY UNDER TEST.
HIT RETURN WHEN READY -

UNPROTECT THE DISK DRIVE CURRENTLY UNDER TEST, PUT IT IN
READ/WRITE MODE. HIT RETURN WHEN READY -

2.9 7 Controller Self-Test

The 10-megabyte disk controller has a self—test function that can
be useful in determining problems that may exist on the controller
that the test cannot pinpoint.

There are two forms of the self—test on the controller. The short
test is run every time a command is issued ta the contraller (goes
cut of the idle state). The 1long test 1is run when a store
registers command is issued %o the controller, or when a level O
interrupt (I/0 reset, pouwer reset Oor power fail warning) occurs.
Register 2 of the TILINE peripheral control space far the
controller is used to return the self-test status, For example.
if the controller is at TILINE address >FB00, %then location >FB804
contains the returned self-test status after a command has been
issued or any of the preceding situations exist.

?45400-9703 - 19 -
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When a store registers command is completed successfully, register
2 contains 2>0000. When an interrupt O completes narmally, a value
of DFFO0 is displayed in register 2. Any other values 1in this
register constitute an error condition on the controller. A
complete list of the error codes and their definitions can be
found in the DS10 Cartridge Disk Controller Depot Maintenance
Manual (part number F462462-9701). You can easily inspect the
TILINE registers for the controller using the test in one of three
ways:

¥ DBy executing the SR verb so that a long test is run and
the returned status is displayed.

#* DBy executing the DC verb so that the eight registers
containing the vreturn conditions from the last command
issued can be inspected.

# By executing the DT verb so that the returned status
registers from the last 10 commands can be inspected.

3. 1 ERROR MESSAGES

When an error occurs during the execution of the DS10PD test, an
errar messagde and error number are output. The error message is
preceded by a 1line indicating ¢the subtest number in which the
eTTOT Occurred. These error messages are listed in the following
table. Some oaf the error messages refer to controller status
bits. An explanation of these bits can be found in Appendix A,

Errar
Number Error Messags
11 DID A WRITE AND READ OF ALL BITS IN THE CONTROLLER
REGISTERS. EXPECTED THE SAME DATA READ AS WAS
WRITTEN.
DATA READ = XXXX
DATA WRITTEN = XXXX
CONTROLLER REGISTER(O-7) = XX
12 SET ALL UNIT SELECT LINES IN REG. & OF THE CONTROLLER=Q.
EXPECTED THE OL AND NR BITS IN REG. 0O TO BE SET.
STATUS EXPECTED = XXXX STATUS RETURNED = XXXX
13 DID AN I/0 RESET AND READ THE CONTROLLER STATUS, REG. 7.
EXPECTED THE IDLE, ERR AND AC BITS IN REG. 7 TO BE SET.
STATUS EXPECTED = XXXX STATUS RETURNED = XXXX
14 DID TWO READS OF THE CONTROLLER STATUS, REG. 7

EXPECTED THE LOCWKOUT BIT TO BE SET.
STATUS EXPECTED = XXXX STATUS RETURNED = XXXX
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Error
Number

13

16

20

21

22

23

Error Message

SELF TEST ERROR

AFTER ISSUING A STORE REGISTERS COMMAND REG. 2 OF THE
CONTROLLER WAS CHECKED FOR THE SELF TEST RETURN STATUS.
STATUS EXPECTED = XXXX STATUS RETURNED = XXXX
CONSULT THE MODEL DS10 DEPOT MAINTENANCE MANUAL FOR
ERROR STATUS DEFINITIONS BEFORE CONTINUING THE
DIAGNOSTIC.

STORE REGISTERS ERROR

DID A STORE REGISTERS COMMAND AND EXPECTED THE 3 WORDS
RETURNED TO COMPARE WITH THE TABLE OF KNOWN VALUES.
VALUE RETURNED = XXXX VALUE EXPECTED = XXXX

INCORRECT VALUE 1S WORD # XX

NOTE: Store register values should equal:
>0F00, 21430, >1198

WITH THE CONTROLLER IDLE BIT SET TO A 1, (CONTROLLER IDLE)
THE ATTENTION INTERRUPT MASK BIT IN REG. O WAS SET 7O
CAUSE AN INTERRUPT. THE EXPECTED INTERRUPT WAS NOT
RETURNED WITHIN 3 SECONDS.

DID A WRITE TO AND THEN A READ FROM THE DISK USING 16
PATTERNS. EXPECTED THE PATTERNS READ TO COMPARE WITH THE
PATTERNS WRITTEN.

PATTERNS PATTERNS
READ WRITTEN
XXXX XXXX

DID A WRITE FORMAT TO AND THEN AN UNF. READ FROM A
SPECIFIED TRACK. EXPECTED THE FORMAT READ TO COMPARE

WITH THE FORMAT WRITTEN.

DATA REC. XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
DATA EXP. XXXX XXXX XXXX XXXX XXXX XXXX XXXX  XXXX

RETRY LOOP ERROR

1SSUED A WRITE DATA COMMAND AND TIMED IT TO ALLOW ONLY
1 RETRY (THE CONTROLLER STANDARD). PER SECTOR. THE
CONTROLLER WAS STILL RETRYING THE COMMAND WHEN IT
TIMED OUT.
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Error
Number

24

25

23

23

29

24

27

990 Mass Storage Devices

Error Message

A READ FROM AN AREA ON DISK CONTAINING ZEROS TO A MEMDRY
AREA CONTAINING AAAA’S WAS ISSUED WITH THE TRANSFER
INHIBIT BIT SET. DID NOT EXPECT THE MEMORY AREA TO BE
CHANGED.

DATA DATA
RECEIVED WRITTEN
XXXX XXXX

ID WORD ERROR

AFTER CHANGING ID WORD #1 OF A TRACK WITH AN UNF. WRITE
DID A WRITE DATA TO THE SAME TRACK. ’
THE EXPECTED CONTROLLER STATUS WAS NOT RECEIVED

R7 STATUS EXP = XXXX REC = XXXX

ID WORD ERROR

AFTER CHANGING ID WORD #2 OF A TRACK WITH AN UNF. WRITE
DID A WRITE DATA TO THE SAME TRACK.

THE EXPECTED CONTROLLER STATUS WAS NOT RECEIVED

R7 STATUS EXP = XXXX REC = XXXX

ID WORD ERROR i ! .

AFTER CHANGING ID WORD #3 OF A TRACK WITH AN UNF. WRITE
DID A WRITE DATA TO THE SAME TRACK.

THE EXPECTED CONTROLLER STATUS WAS NOT RECEIVED

R7 STATUS EXP = XXXX REC = XXXX

ID WORD ERROR

AFTER CHANGING THE HEADER GCRC OF A TRACK WITH AN UNF.
WRITE DID A WRITE DATA TO THE SAME TRACK.

THE EXPECTED CONTROLLER STATUS WAS NOT RECEIVED

R7 STATUS EXP = XXXX REC = XXXX

NOTE: The preceding four errors share the same ervrror
number because they are all ID errors., The error
generating routines are all unique.

SEARCH ERROR

DID A WRITE OVER THE SYNC. CHARACTER WITH AN UNF. WRITE
AND THEN DID AN UNF. READ.

THE EXPECTED CONTROLLER STATUS WAS NOT RECEIVED

R7 STATUS EXP = XXXX REC = XXXX

DATA ERROR

AFTER CHANGING THE HEADER CRC OF A TRACK WITH AN UNF.
WRITE DID A READ DATA OF THE SAME TRACK.

THE EXPECTED CONTROLLER STATUS WAS NOT RECEIVED

R7 STATUS EXP = xXxXX REC = XXXX
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Error

Numberm Error Message

28 COMMAND TIMER ERROR
ISSUED A FORMATTED READ COMMAND WITH THE SECTOR ADDRESS =
MAX+4 TO CAUSE A COMMAND TIMER TIMEOUT. RECEIVED THE
TIMEOUT BUT
THE EXPECTED CONTROLLER STATUS WAS NOT RECEIVED
R7 STATUS EXP = XXXX REC = XXXX

29 SEEK INCOMPLETE ERROR
AFTER FORMATTING THE LAST TRACK WITH S/R = MAX AND THE
WORD COUNT = 100 A WRITE PAST THIS ADDRESSE WAS
ATTEMPTED AND THE EXPECTED STATUS WAS NOT RECEIVED.
RO STATUS EXP = 04XX . REC = XXXX
R7 STATUS EXP = ABO1 , REC = XXXX

2A A WRITE COMMAND WITH A BYTE COUNT = O WAS 1SSUED TO
VERIFY THAT NO DATA WOULD BE TRANSFERRED.
BUT DATA WAS WRITTEN TO THE DISK.

28 BUSY FLAG SET ERROR
AFTER WRITING THE TPC REG. TO DISK AND READING THEM BACK
THE IDLE BIT IN REG. 7, MSB OF THE LAST WORD WRITTEN,
SHOULD NOT BE SET SINCE THE CONTROLLER WAS EXECUTING
THE COMMAND WHEN REQ. 7 WAS WRITTEN. REG. 7
(MSB SHOULD BE 0) WAS XXXX.

2C TILINE TIMEOUT ERROR
ISSUED A STORE REGISTERS COMMAND TO A NONEXISTENT MEMORY
LOCATION.
THE EXPECTED CONTROLLER STATUS WAS NOT RECEIVED
R7 STATUS EXP = XXXX REC = XXXX

2D WRITE AMP RECOVERY ERROR

AFTER FORMATTING TRACKS O AND 1 A WRITE WAS ISSUED
SPECIFYING 40956 WORDS WHICH SHOULD HAVE CAUSED THE
CONTROLLER TO SWITCH HEADS.

THE EXPECTED CONTROLLER STATUS WAS NOT RECEIVED

R7 STATUS EXP = XXXX REC = XXXX
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Error
NMumber

2E

2E

2F

31

a2

33

990 Mass Storage Devices

Error Message

HEAD SWITCHING ERROR

AFTER FORMATTING MAX HEAD, CYL FF AND CLEARING HEAD O.
CYL 100 A WRITE DATA AND A READ DATA COMMAND WERE
ISSUED TO CAUSE THE CONTROLLER TO SWITCH HEADS.

DATA DATA
RECEIVED WRITTEN
XXXX XXxXx

HEAD SWITCHING ERROR

AFTER FORMATTING MULTIPLE SECTORS AND TRACKS A READ
WAS DONE TO CAUSE THE CONTROLLER TO SWITCH HEADS AND
THE EXPECTED CONTROLLER STATUS WAS NOT RECEIVED

R7 STATUS EXP = XXXX REC = XXXX

RATE ERROR
ISSUED A READ DATA COMMAND AND THEN CAUSED THE TIMING TO

MESS UP. SHOULD HAVE FORCED A RATE ERROR BUT
THE EXPECTED CONTROLLER STATUS WAS NOT RECEIVED
R7 STATUS EXP = XXXX REC = XXXX

DID A WRITE OF DATA PATTERN TO EACH SECTOR ON TRACK O.
EXPECTED DATA READ BACK TO COMPARE TD DATA WRITTEN.

DATA DATA
RECEIVED WRITTEN
XXX XXXX

ISSUED A WRITE COMMAND TO THE MAXIMUM SECTOR NUMBER+1.
(#21 DECIMAL)}, AND EXPECTED THE COMMAND TO TIME OUT ON
THE ILLEGAL SECTOR NUMBER,

THE EXPECTED CONTROLLER STATUS WAS NOT RECEIVED

R7 STATUS EXP = XXXX REC = XXXX

DISK ADDRESSING ERROR

DID WRITE OF 8 WORDS DOF DATA TD 1ST SECTOR OF EACH TRACK
USING THE CYL NUMBER AS DATA. EXPECTED THE DATA READ TC
COMPARE TO THE DATA WRITTEN.

RATA DATA
RECEIVED WRITTEN
XXXX XXXX
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Erraor
Number

a4

a1

42

43

44

Error Message

DID A WRITE FORMAT AND THEN A READ DATA ON THE FIRST 100
TRACAS INCREMENTING THE SECTOR/RECURD VALUE FROM
1 TO >13. THE EXPECTED SEC/REC VALUE WAS NOT RETURNED.

DATA DATA
RECEIVED WRITTEN
XXXX XXXX

INSUFFICIENT MEMORY ERROR
NEED TO HWAVE AT LEAST 4K WORDS OF MEMORY BEYOND
THE END OF THE DIAGNOSTIC TO RUN THIS TEST.

MAPPED MEMORY SUBTEST SKIPPED

DID WRITE OF ADDRESS THEN BIAS TO CONSECUTIVE MEMORY
LOCATIONS WITH MAP ENABLED. EXPECTED BIAS VALUE TO
BE CONVERTED TO THE ADDRESS OF THE LOCATIDN,

ADDRESS = XXXX , BIAS VALUE = XXXX

ERROR IN ADDRESSING UNMAPPED MEMORY

THE CONTROLLER IS SET UP TO READ AND WRITE EVERY ADDRESS
INTO ITSELF FROM THE END OF THE DIAGNOSTIC TO THE

END OF THE 1ST 32K BLOCK OF MEMORY. THIS ADDRESS DID NOT
CONTAIN ITS OWN ADDRESS AS DATA.

DATA DATA
RECEIVED WRITTEN
XXXX : XXXX

ERROR IN ADDRESSING MAPPED MEMORY

THE CONTROLLER IS SET UP TO READ AND WRITE MAPPED
ADDRESSES FROM MEMORY. A COMPARE IS THEN MADE., THE
FOLLOWING ADDRESSES DID NOT COMPARE.

MAP ADDR = XXXX MAP BIAS = XXXX
TILINE ADDR = XXXXXX
EXP DATA = XXXX REC DATA = XXXX
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Error
Number

91

61

-T2

&3

&4

Cc1

ca
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Error Message

MEDIA INTEGRITY ERROR

DID A WRITE FORMAT USING MAX SEC/REC AND MAX WORD COUNT
WHILE WRITING VARIABLE DATA PATTERNS. THEN DID A READ
TO VERIFY DATA INTEGRITY.

BAD TRACK LIST (IN HEXIDECIMAL)

~ DATA DATA # OF ERRORS
CYL HEAD WRITTEN READ IN >A RETRIES

XXX XX XXXX XXXX X

DID A READ OF THE DATA PATTERNS WRITTEN DURING PART S
EXPECTING THE DATA READ TO COMPARE WITH WHAT WAS WRITTEN
BEFORE THE POWER CYCLE.

DATA DATA CYL HEAD
WRITTEN . READ ADDR ADDR
XAXX XXAX XXX XX

HERRNARNING#*3#%34

THE DS10 CONTROLLER IS UNABLE TO SET THE WRITE PROTECT
BIT, BIT 2, IN THE CONTROLLER STATUS REGISTER. REG. O.
THE DRIVE CANNOT BE WRITE PROTECTED

ISSUED A WRITE AND THEN A READ DATA COMMAND TO THE
UNIT UNDER TEST WITH THE WRITE PROTECT BIT SET IN THE
CONTROLLER STATUS REGISTER, THE DRIVE WRITE PROTECTED.
DATA ON THE DISK WAS MODIFIED

THE DISK IS NOT PROTECTED WITH THE WRITE PROTECT
SWITCH SET.

# 4% RWARNI NG #4452

THE WRITE PROTECT BIT IN THE CONTROLILER STATUS REGISTER
CANNOT BE CLEARED.

THE DISK DRIVE CANNQT BE PUT INTQ THE READ/WRITE MODE.

AFTER ISSUING A COMMAND THE CONTROLLER FAILED TO
GO TO IDLE WITHIN 20 SECONDS.

UNEXPECTED DISK INTERRUPT AT LOCATION XXXX
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Error

Number Error Message

Cc3 THE CONTROLLER HAS TIMED OUT WHILE WAITING FOR THE IDLE
BIT TO SET AFTER AN INTERRUPT WAS GENERATED USING THE
ATTENTION INTERRUPT MASK BITS.

c4 ##STATUS CHECKER ERROR¥*%

CONTROLLER STATUS coOMP=X ERR=X IDLE=X
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DSTP?0R

Universal TILINE(TM) Disk Utility

1.1 INTRODUCTION

The Universal TILINE Disk Utility (DS990R} contains tests that can
be used to supplement conventional disk drive diagnostics and
contains sevearal verbs useful in identifying or intensifying
intermittent hardware problems.

DSO90R functions in either the read/write aor read only mode. In
read only made, DSFFOR functions properly on disk packs aof any
format.

In the read only maode, DSPP0R is particularly effective in
detecting intermittent errors when used on the disk pack which
originally produced the errors. You can use the supplied wutility
vaerbs to intensify the circumstances producing the arrors. '

You should execute conventional diagnostics to verify the
integrity of the contraller and its associated disk drive before
you wuse DEPI0OR. I# any problems surface during these tests,

DS990R is useful in determining the source of the problem and
aiding in repair. The utility verbs available allow you to modify
the operating characteristics of DSS90R to suit your individual
requirements.

1.2 TEST REQUIREMENTS
Yau need the following equipment to execute DS?0R:
# Model 990 Computer —— The memory size required to run the
test is dependent on the disk drive that you are testing.

The minimum for smaller drives 13 appraoximately 48K
bytes, while the maximum is 72K bytes far larger systems.

TILINE is a trademark of Texas Instruments Incorporated.
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# One of the following controllers:
— DS10 disk controller (TI part number 2262100-0001)
~ D831 disk contraller (TI part number 09749046-0001)

- DB825/50/200 disk contraller (TI part number
0940065-8000)

- FD100O disk centroller (TI part number 22461690-
Q001)

- ECC/LDECC disk controller (TI part number 2242403-
0002/2311145-0001)

— €D1400 disk controller (TI part number 2269405-
0001

— TPBI controller (TI part number 2270820-0001)

- WDF0G controller (TI part number 2244780-0001)
# One of the following disk drives:

- DS10 (TI part number 0937513-0001)

-~ D831 (TI part number 0960294-0001)

- DS25% (TI part number 0247524-0001)

- DSS50 (TI part number 0947524-0001)

~ D880 (TI part number 2308449-0001)

= D8200 (TI part number 0948992-0001)

= DS300 (TI part number 2308500-0001)

- FD100OO (TI part number 22616856-0001)

- C€D1400C (TI part number 226990&£—~0001)

- WDS00 (TI part number 2532783-0001)

- WD500A (TI part number 2232480-0001)

- WDBOO (TI part number 2215801-0001)

- WDBOOA (TI part number 2245214-0001, 0002, 0003)

= WD?00 138 ™MB (TI part number 2244790-0001, or
-0002)

- WDF00 425 MB (TI part number 2244790-0003, or
—-0004 )
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# An interactive device

# A loading device

NOTE

Interactive devices are usually terminals.
Error message devices are normally printers.
Loading devices are usually controller drives.
However, the choice of hardware is so varied
that in the <case of the Universal Systems
Terminal (UST), a single PRO-LITE(TM) computer
with a disk drive functions as a lecading,
interactive, and error message device,
simultaneously.

1.3 TEST CHARACTERISTICS

Familiarize yoursel® with the following characteristics of
befare exacuting the test:

DS990R-

DS990R

# DS9Y90R operates under the control of DOCS. Infarmatien

about DOCS operation can be found in Volume 1 of
Unit Diagnostics Handbook.

the

# Error messages regarding operatar supplied parameters are
reported to the interactive device in plain language

farmat.

# DS990R interacts with a TILINE contraller at the

same

interrupt level as the interactive device, which is
common when both devices are in a cemmunications register
unit (CRU) expansion chassis. DS9790R checks internally
to sea if yau have specified the proper interrupt level

for the interactive device and informs you of
discrepancies.

any

# DS990R sends a head/cylinder update to the interactive
device upon completion af each track being tested.

Elapsed or current time of day is appended to the
autput.

PRO-LITE is a trademark of Texas Instruments Incorporated.
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# Current time of day is supported by DSPP0R. Because the
DOCS monitar does not support i%, current time is
maintained only during test execution. If no time (000Q)
is specified during test initialization or via the CT
verb {(paragraph 2.5.8): the time reflected on the
head/cylinder update is the elapsed time commencing #rom
the start of each test or sequence. If you want the
current time to remain accurate; see the explanations #for
the ST and IU verbs (paragraphs 2.5.7 and 2.5 9} #far
further information.

# Disk errors in data transfer operations are reported in
the same manner as the DX10 aperating system. Release 3.0
and later. Both utilize the same DX10 error codes. A
specific example can be +found in the error messages
section of this test.

# This test can be executed in either the read only or
read/write modes. DSP90R consists of two test parts for
the read only mode and four parts if the read/write mode
is selected:

Raad Only Mode:

Part Title ‘ (
El Read Header and Data -- Sequential Made
E2 Read Header and Data —— With Random Accesses

Read/Write Mode:

El Write and Verify Data —— Sequential Mode

E2 Write and Verify Data -- With Randam Accesses
E3 TILINE Controller Data Transfer Test

E4 Trident/CD1400/WDX Data Transfer Test
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# In addition %o the verbs supplied by DOCS, DS970R
contains the following utility and test verbs.

Verh Function
Test Verhs:

E1-E4 Execute individual tests, parts 1-4
Li-L4 Loop on individual test parts 1-4

Utility Verbs:

IT Initialize test

EA Execute all test parts in order

LA Loop on all test parts in order

GR Quick Tead (surface mode)

LG Looping version of the quick read {surface mode)
QC Quick read (cylinder made)

LC Loaping version of the quick read (cylinder mode)
ST Set time af day

CT Clear time of day to zera

DB Display bad track map

IV Inhibit head/cylinder update

RU Resume head/cylinder update

IF Inhibit write format

RF Resume write format

FD Format disk (one sector per record)

AF Absolute write format (one sector per record)
EO Enable special options

Do Disable special options

cpP Change head/cylinder parameters

sP Return to standard parameters

RS Issue restore command to disk drive

MT Modify transfer parameters

DP Disable transfer parameters

HE Halt on error

CE Cantinue on error

# DS9P90R contains a command issuer package. Verbs relevant
to its use arvre:

Verb Function

-1C Issue command string
LO Loop on command string
MC Modify command list(s)
sC Show commands
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2.1 TEST LOADING

DS990R must be loaded and initialized by DOCS before execution.
The DOCS loading procedure is described in Section 3 of the Unit

Diagnostics Handbook, General Diagnostic Information. Volume i, TI
part number 0945400-9701.

2.2 TEST INITIALIZATION

When DOCS has loaded DS990R, the name and versiaon of the test is
autput:

<<DSYFOR>>— SYSTEM 990 - UNIVERSAL TILINE DISK UTILITY ~ VER # 1346.85 %N

DOCS then executes the Initialize Test (IT) verb by issuing the
following prompts:-

ENTER ADDRESS OF DISK CONTROLLER (DEF = >FBC0} -
ENTER INTERRUPT LEVEL OF DEVICE (DEF = >0D) -
ENTER UNIT NUMBER OF DEVICE (DEF = >00) -

If the default values for the parameters are correct, press the
RETURN key. Otherwise: enter the correct values.

NOTE

The target disk must be oanline and ready
before you respond to the prompt for the unit
number,

The next prompt is:
DO YOQU WISH TO SPECIFY PARAMETERS (DEF = 017 -
If you respand with Yes (1), the following prompts appear:

ENTER STARTING CYLINDER ADDRESS (DEF = >0000) -
ENTER ENDING CYLINDER ADDRESS (DEF = >XXXX) -
ENTER STARTING HEAD ADDRESS (DEF = 200 ) -
ENTER ENDING HEAD ADDRESS (DEF = >XX ) -
RESTRICT RANDOM ACCESSES ALSO (DEF = Q)7 -

Reply to the first four prompts. Enter desired values with the
indicated number of hexadecimal digits., The last prompt requires
a positive or negative respanse. Enter 1 for Yes, O for No. Naote
that the ending cylinder and head addresses have already been
calculated by the routine as defaults,
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The next prompt is for the line frequency. Press RETURN for the
default of &0 hertz.

ENTER LINE FREQUENCY (50HZ=0. &0HZ=1) (DEF = 1) =

You are now prompted for the time of day {military time} in four
decimal digits. Press RETURN if the default of 0000 is desired.

ENTER TIME - FOUR DIGITS <XXXX> (DEF = 0Q000) -

You are now asked whether you wish to use the read anly mode. To
respond Yes, accept the default (1) by pressing the RETURN key.
The default is always pasitive. I+ the read/write made is

requestad, the following warning appears:
363 34 203 3030 56 3 30 36 S0 T4 3 R

# COCCLEE WARNING 233000000 »
P ey X T R e I Ll Sl

C<PROCEEDING WILL DESTROY THE CONTENTS OF THE DISC >2

TYPE “YES" IF YOU WISH TO CONTINUE (DEF = NO) -
The ‘specify parameters’ sequence ends with a message informing
you of the type of disk drive being tested. I+ the disk being
tested were a DS300, then the messags would appear as follows:

DISK DRIVE DETERMINED TD BE - << DS300 > -

The initialization sequence resumes as DOCS asks you if you want
tg execukte all parts of the DS9F0R:

EXECUTE EA VERB? (DEF = 1) -
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If you accept the default, all tests that are part of the selected (
mode execute in sequence. The following messages are displayed
when the EA verb executes without errors:

= READ ONLY MODE

<< TEST 1| - READ HEADER AND DATA - SEQUENTIAL MANNER 22>
<< CURRENT HEAD/CYLINDER = 201 >0197 0Q0:25:25 >>>
<CC TEST 2 - READ HEADER AND DATA - W/RANDOM ACCESSES >>>
C<<C CURRENT HEAD/CYLINDER = 201 20197 00:45:02 >>>
LOOP COUNT = 20001

VERB?
= READ/WRITE MODE

<<<C TEST {1 - WRITE AND VERIFY DATA - SEQUENTIAL MANNER 3>
<<< CURRENT HEAD/CYLINDER = >01 20197 00:35:21 >>>

<< TEST 2 - WRITE AND VERIFY DATA - W/RANDOM ACCESSES >>>
<< CURRENT HEAD/CYLINDER = 201 20197 00:55:01 >33
<<< TEST 3 - TILINE CONTROLLER DATA TRANSFER TEST >>>

<< CURRENT HEAD/CYLINDER = >00 >Q0C0 C1:04:14 >>>

<< TEST 4 - TRIDENT/CD1i400/WDX DATA TRANSFER TEST >>>

<<< CURRENT HEAD/CYLINDER = >00 >0000 01:1G:09 >>>

LOOP COUNT = 30001

VERB? (

NOTE

The ervor count (ERRORS = >0000) is cumulative
and is reset to zero only at the start of any
test or at the start of any lcoping sequence.
Errars can be of both the fatal and nonfatal
types.
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2.3 TEST VERBS -- READ ONLY MODE

If you selected the read only mode, four test verbs are available:
El., E2, L1, and L2.

2.3.1 El Verd

Test | reads each track on the target disk on a surface-by-surface
basis, As each sector is read, all header words are checked for
logical content and consistency. Because the track format is also
determined at this time, this test can be executed on a disk pack
of any format. After all headers are verified, one of three
sequences of events occurs according to the header farmat of the
disk pack being tested.

2.3.1.1 Header Format Zero. If the disk drive being tested is
determined to be a WDS500. WDSO0A, WDSOO, WDBOOA, or FD10O, Test 1
branches to the Header Format Zero sequence, as follows:

# Performs a standard (>0400) unformatted read on each
sector and verifies returned information for validity and
consistency

# Reads target track data on a sector-by-—-sector basis,
inserting data contiguously in one I/0 buffer

# Reads target track data using one access into anather 1/0
buffer

# Does a memory compare data aof the contents of the fwo
huffers

2.3.1.2 Header Farmat One. I+ the disk drive being tested is
determined to be a DSi0, DS25, DS31, DSS0. or DS200, Test |
branches to the Header Format One sequence, as follaws:

# Performs a standard (>0400) unformatted read on each
sector and verifies returned information for validify and
consistancy. (Note that the drives in this category
return physical disk data via this command.)

# Reads target track data using one access into one 1/0
buffer .

# Reads target ¢track data in one access into another I[/0
buffer

# Doas a memory compare data of the contents of the two
buffars

245400-9703 (Change 3) -9 -



DESS0OR 990 Mass Storage Devices

2.3.1.3 Header Format Two. I+ the disk drive being tested is
determined to be a DS80, DS30C, WD900, or CD1400. Test 1 branches
to the Header Format Two sequence: as follows: .

# Performs a standard (>0400) unformatted read on each
sector and verifies returned information for validity and
consistency

# Pearforms an extended unformatted read (>8400) an each
sector, verifies the header words returned, and packs the
data #field contiguously into one I/0 bhuéffer. (Note that
this command returns the physical headers along with the
data field.)

# Reads target track data in one access into another I/0
buffer

# Does a memory compare data of the two buffers

Disk drives in this category can contain data +¢racks which may
have been relacated. I# so, an informative message is transmitted
to the error message device. The message contains the physical
address of the bad track and the address af the track to which it
is mapped.

Disk controller status errors are reported in the same manner as
with the DX10 agperating system. In the event of header word
discrepancies, the header word number, expected data. and received
data are reported to the error message device.

NOTE

Due to +the lengthy execution time of Test 1,
particularly with the larger disk drives. this
test is not appropriate if a quick check for
cyclic redundancy check (CRC) errors is
desired. See the description for the GR, QC.
and CP utility varbs.
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2.3.2 E2 Verb _

Test 2 reads the entire data field of each track on a surface-=by-
surface basis, Just as Test 1 does, but does not read each sector.
Random accesses are performed to stimulate the servo system of the
disk drive. Like Test i, Test 2 can be executed on disk packs of
any format. Each track is processed as follows:

# Perform an unformatted read to determine the track format
% Read the entire target track into memory buffer number 1
% Perform a random access
# Return to the target track
# Read the entire track into memory buffer number 2
# Compare the memory data now residing in both buffers
2.3.3 Li and L2 Verbs
The Li{ and L2 verbs are looping forms of the E1l and E2 verbs.

Restrictions which apply to the E1 and E2 verbs apply directly to
the L1 and L2 verbs.

2.4 TEST VERBS —— READ/WRITE MODE

I# you selected the read/write mode, eight test verbs are
available: Ei, €2, E3: and E4; and L1, L2, L3, and L4.

2.4.1 E1 Verb _

Test | tests each track on a surface-by-surface basis. The disk
pack being used need not be formatted, because Test 1 formats it
as each track is tested. Each track is praocessed as follows:

# The track is formatted using a format af one sector per
recard. '

# Data patterns D>DB&A, >&DDB&, >CCCC, 3DB&7, >AAAA, E32A,
and >DEAD are written from memory buffer number 1.

# Data is read into memory buffer number 2 after each
pattern is written.

# Memorg buffer number 2 is checked to determine whether it
coantains the final expected pattern.

?45400-9703 (Change 3) - 11 -



DS99GR 990 Mass Storage Devices

NOTE

The patterns written to the track being tested
are changed to subsequent patterns by adding
to existing data in memory bBuffer number 1.
This method is wused so that only ane memory
verification is necessary to ensure that no
carruption of data has accurred.

2.4.2 E2 Verb

Test 2 tasts each track aon a surface—-by—-surface basis, as does
Test i, but only two patterns are wused. In additien, random
accesses are performad between data transfers to stimulate servo
activity. Before the start of Test 2, the disk pack is formatted
using a format of one sector per record. After the pack is
formatted, each track is processed as follows:

# MWrite a random pattern from memory buffer number 1
* Perform a random access

# Read a pattern intoc memory buffer number 2

# Perform a random access

# Do a memory compare data in memory buffers number 1 and
number 2

* Repeat the preceding saquence using inversion of the data
pattern :

The initial formatting of the pack is skipped if Test 1 has
already been performed, since the pack would already be formatted.
Moreover, the farmat is skipped oan subsequent laops of Test 2.
Whenever the Initialize Test (IT) ar Change Parameters (CP) wverbs
are processed, the disk pack is again formatted before the start
of Test 2, because the test assumes that you have changed the pack
or defined a different area of the pack to be tested. See the
explanations of the IF and RF utility verbs for further details.

2.4.3 E3 Verb
Test 3 tests the ability of the contreller to transfer data

accurately. Only ane track (track zero) is used. Data pattarns
are written, read, and memory compared for a period of from two to
four minutes, depending aon the disk drive type. You can modify

the track being utilized by using the CP verb (paragraph 2.5 1).

Two basic data patterns are used in this test. The first data
pattern consists of ASCII data that is incremented by one after
each pass wuntil the entire set is used. The second data pattern

consists of actual program data that is shifted right circular one
place after each pass for sixteen passes.
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2.4.4 E4 Verb
Tast 4 functions Just like Test 3, except that the data field is
read wusing other than nominal strobes and offsets. This test
concentrates on the disk drive’s ability %o fransfer data
reliably. Each read data command is performed using the following
aptions:
!

# MNominal strobe

* Offset forward

# Offset reverse

# Strobe early

# Strobe late

# Strobe early/offset forward

# Strobe early/offset reverse

# Strobe late/offset forward

# Strobe late/affset reverse
Test 4 is only authorized for use on disk drives capable aof the

options mentioned above. Like Test 3, the track being used can be
changed by using the CP verb.

2.4.5 L1, L2, L3, and L4 Verbs

The L1, L2, L3, and L4 verbs are looping forms of the El, E2, EI.
and E4 verhs. Use the L verbs to call up the same tests that are
called up by the E verbs and to cause them to loop for a specific
number of repetitions. Restrictions that apply to the E verbs
apply directly to the L verbs.

2.5 UTILITY VERBS —— READ ONLY AND READ/WRITE MODES

The uytility verbs common to both the read only and Tread/write
modes are:

# CP -- Change Head/Cylinder Parameters
# SP -- Return to Standard Parametars

# RS -— Issue Restore Command to Disk Drives
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# DB -- Display Bad Track Map

# ED -- Enable Special Options

# DO -- Disable Special Options

¥ 8T —-- Set Time of Day

# CT —— Clear Time of Day to Zero

# IU —— Inhibit Head/Cylinder Update
# RU -— Resume Head/quindef Update
* MT —— Modify Transfer Parameters
# DP -- Disable Transfer Parameters
* HE -- Halt on Error

# CE -- Continue on Error

*# IT —— Initialize Test

# EA —— Execute All Tests

# LA -- Loop on All Tests

2.5.1 Change Head/Cylinder Parameters (CP) Verb

The Change Head/Cylinder Parameters (CP) verh is used to define a
particular area of the disk to he tested. This wverb enablas the
operator to restrict accesses to selected heads and/or cylinders.
See paragraph 2.2, Test Initialization, #for an example of the
prompts.

Before test initialization: the ending head and cylinder addresses
determined by the store registers command are preloaded in the
praompts as default values. Certain disk drives reserve spare
cylinders for use as bad track mapping and/or diagnostic
ctylinders. These areas can be accessed through the use aof the CP
verb, but caution must be exercised so that relocated tracks
and/or bad track maps are not inadvertently destroyed in the
read/write tests or by wuvtility wverbs. Note that the initial
default value for the ending cylinder address does not include
these reserved areas, but the CP verb allows you to enter the last
physical cylinder address if desired.

The last prompt of the CP verb refers to the random accesses
performed in Test 2 of the read oanly and read/write modes of
agperation.

RESTRICT RANDOM ACCESSES ALSO (DEF = 0)7
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If you respond with Yes (1), random accesses are restricted to
gnly those areas specified by the CP verb.

2.5 2 Return to Standard Parameters (SP) Verb

The Return to Standard Parameters (SP) verb sets head/cylinder
address ranges modified by the CP wverb back to standard
parameters.

2.5.3 Issue Regtore Command to Disk Drives (RS5) Verb

The Issue Restore Command ¢o Disk Drives (RS) verb issues a
restore cammand ¢to the target disk drive. Test initialization
must be complete before using this verb.

2.5. 4 Display Bad Track Map (DB) Verb

The Display Bad Track Map (DB) verb is used to display bad track
information on disk packs that contain a bad track map on the last
diagnostic cylinder, or on sector one of track zero for those that
do not.

I# a disk containe bad &rack information 1in sector one, the
information contained within it is probably valid.

If no bad tracks are flagged, the following message is sent to the
interactive device:

<<{L<K NDO BAD TRACKS FLAGGED >3233>>

If the bad track map cannot be read due to a status error, or if
invalid data was is in i%, the following message is displayed:

LLLC CANNQT OBTAIN BAD TRACK MAP/INVALID DATA 333303

I# valid bad track data is found, a table that reflects the status
of the bad track head address (mapped or unmapped), cylinder
address, and number of bits in error is sent to the error message
device. All values are in hexadecimal. An example follows:

MAPPED HEAD CYLINDER LENGTH

Y >0000 >0010 >0020
% 30002 S01FE >0002
Y 50001 S021F >0010

where:

Y equals mapped
N equals unmapped
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2.5.5 Enable Special Options (ED) Verd

The Enable Special Options (EQ) verb is only authorized for disk
drives that can read data using other than nominal strobes or
while offset. Using the ED verb causes all read data commands to
be performed with the following operator specified aptions:

# QF -~ Offset Foruward
# OR —- Offset Reverse
# GSE — Straobe Early
# SL =-— Strobe Late
# N -- Namiﬁal Strohe
The prompt for the EO verb is:
ENTER READ DATA OPTIONS DEF = (SE, SL. OF, OR, NS)

Accepting the default values causes each read data command +to be
performed with all of the preceding options. Choosing certain
options changes the default to anly those options you chose until

you rvestore the original #five oaptions as defaults. You can
specify one through five of the previaus options, and you must (
saeparate multiple options with a comma. Duplicates are permitfed.

An example of an acceptable answer 'is:

SE, OF, OF., NS

This option is useful in diagnosing unusual drive problems and in
testing drive—to-drive compatibility.

I# special options are enabled, the chosen optians are appended tao
the head/cylinder update to serve as a reminder.

2.5.6 Disable Special Options (DO) Verb
The Disable Special Options (DO) verb disables those read data
options selected using the EO verb.

2.5.7 Set Time of Day (ST} Verb

The Set Time of Day (ST} verb sets the current time of day., using
military format. Input is foaur decimal digits. This verh 1is
useful in coordinating disk - status errors with external
disturbances, such as with the output of a Dranetz power line
manitor. Disk status errors will reflect the time of occurrence.

Because the DOCS menitor does not support the time of day, current

time is only maintained while a test is executing or looping. You
should enter the proper time of day immediately before test
execution. For accuracy, disable header messages. pavticularly i#f (
they are sent to a slow device and would frequently appear. See

the explanation for IU verb in paragraph 2.5. %9
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2.5.8 Clear Time of Day to Zero (CT) Verb

The Clear Time of Day to Zero (CT) verb resets the time to zero.
So, time reflected on the head/cylinder wupdate 1is expressed as
elapsed time after the start of each test or sequence.

3.5.9 Inhibit Head/Cylinder Update {(IU) Verd

The Inhibit Head/Cylinder Updata (IU) verb disables the
head/cylinder wupdate to the interactive device. If the
interactive device is a 911 aor 931 VDT, the update does not affect
test execution or current time. However, on slawer devices such
as a 940 EVDT operating at 9600 baud: the wupdate significantly
slows &kest execution and degrades the accuracy of the current
elapsed time.

This verh also inhibits the automatic transaction/error count thaf
is output by the command issuer.

2.5 10 Resume Head/Cylinder Update (RU) Verb

The Resume Head/Cylinder Update (RU) verh re—-enables the
head/cylinder update or transaction/error count disabled by the [U
verhb.

2.5. 11 Modify Transfer Parameters (MT) Verb

The Modify Transfer Parameters (MT) verb modifies the starting
sector address and the number of sectors that are transferred on
each access. DSY90R normally transfers a full track:. beginning
with sector zero.

The MT verb is useful #for aggravating any sectoring and/or head

switching problems, or problems related to rapid servo activity.
Decreasing the number of sectors %o f&ransfer increases seTvo
activity considerably. This is applicable to Test 2 of the read

only or read/write tests.

The number of sectors you choase to transfer must not exceed the
length of one +track. VYou can choose any valid starting sector.
This verb is disabled by execution of the IT or DP verbs.

The prompts #or the MT verb are:

ENTER NUMBER OF SECTORS TO TRANSFER (DEF = XX} -
ENTER STARTING SECTOR ADDRESS (DEF = >00) -

I# you selected the read anly mode of aperation, you are asked 1if
the disk pack is formatted at one sector per record. Exercise
care when respending to this prompt, since false errors may be
reported in the event of an incorrect answer.

IS DISC PACK FORMATTED ONE SECTOR/RECORD (DEF = 1} -
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Notice that only the drives designated as Header Format One are
capable of variable record faormats (DS10, D531, DS25, DSS50, and
DS200) and are likely teo be found at sites wutilizing DX1IOQ
operating systems earlier than Release 3. 0.

If this verb is used and the mode aof operation is read only, the
#ollowing rules apply:

TEST 1

# All headers are analyzed regardless of the operator
specified-starting sector.

# [If the target track is not one sector per record, the
starting sector is always zerao.

# If +the disk pack contains tracks that are not one sectar
per record (variahle farmat), +the number of sectors
transferred is truncated so that the subsequent track is
not accessed.

TEST 2

# The same conditions apply as in Test 1, except that only
the first header is read to determine ftrack format.

In order to remind you that this verb is enabled, an asterisk is
placed between the head and cylinder address in the auvto-update.

Exercise caution when specifying a starting sector and sector
count which will cause an access tc the subsequent track of the
last track being tested. The subsequent track must be readable
and/aor of the same format as the last track.

2.5.12 Disable Transfer Parameters (DP) Verh
The Disable Transfer Paramters (DP) verb negates the Modify
Transfer (MT) verh. ’

2.53.13 Halt on Erraor (HE) Verb

The Halt on Errer (HE) wverb causes a test to halt upon
encountering any error ar a specific DX10 errov code (hard error
anly).

The following prompt is issued after the execution of this verb:

ENTER DX10 ERROR CODE (00 = ANY} (DEF = 200) -

,Accept the default if you want the test to stop after any error.
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If you want to specify that ¢the test stap after anly certain
gspecific errors, then enter the error code for that error in ¢the
space underlined in the prompt.

2.5 14 Continue on Errer (CE) Verbd
The Cantinuve on Error (CE) verb disables the Halt on Error (HE)
verbh.

2.5 15 Initialize Test (IT) Verh

The Initialize Test (IT) wverb starts a test or changes £&he
parameters wunder which a test is run For information concerning
the IT verb prompts, see paragraph 2. 2.

2.5.16 Execute All Tests (EA) Verb

The Execute All Tests (EA) verb causes all of the tests
available within the chosen mode (read only or read/writel to run
for a single execution. For information about which tests will
run under which mades, see paragraph 2. 2.

2.5.17 Loop on All Tests (LA) Verb

The Leoop on All Tests (LA) wverb causes all of the tests
available to the operator within the chosen mode (read only ov
read/write) to execute a specific number of times (loops). For
information about which tests will run wunder which mades, see
paragraph 2 2.
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2.6 UTILITY VERBS —— READ ONLY MODE

The utility verbhs common to the read only made of operation are:
* QR —-- Quick Read (Surface Mode}
# LA —— Looping Quick Read (Surface Modea)
# @QC —— Quick Read (Cylinder Madse)

# LC -- Looping GQuick Read (Cylinder Mode)

2.6.1 Quick Read (Surface Made) (GR) Verb

The Quick Read (surface mode) (GQGR) verb reads each track on a
surface—by—-surface basis, starvrting with head C, cylinder O. No
headers are analyzed, and only the CRC character is used to verify
data integrity. Before reading esach. track, an unformatted read is
performed to determine track format. Consequently, this verbd can
be used to read a disk of any format. The GR verb is the tfastest
methaod for reading a disk pack.

The header message output during executian is:

<<< QUICK READ OF DATA FIELD IN PROGRESS - TRACK MODE >3
<< CURRENT HEAD/CYLINDER >0C >Q000 QOC:00:00 2

2.6.2 Looping Quick Read (Surface Made) (LQ) Verbd

The Loeoping @Guick Read (surface mode) (LL@) verb is the looping
version of the GR verb. The prampts for this verb are the same as
those for the GR wverh.

2.6.3 G@Quick Read (Cylinder Mode) (QC) Verb
The Quick Read (cylinder mode) (GC) verb functions jJjust 1like the
GR verb, except that the disk pack is read on a cylinder basis.

The header message output during executicn is:
L{4€ QUICK READ OF DATA FIELD IN PROGRESS - CYLINDER MODE >23
<4 CURRENT HEAD/CYLINDER 00 0000 00:00:00 222>

2.6.4 Looping Quick Read (Cylinder Mode) (LC) Verh

The Looping QGuick Read (cylinder mode) (LC) verb is the looping
version of the GC verb, The prompts for this verb are the same as
those for the QC verb.
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3.7 UTILITY VERES -- READ/WRITE MODE

Utility verbs common to the read/write mode of operation are:
# FD —-- Format Disk
# AF -- Absolute Write Format
# IF —— inhibit Farmat (Test 2)

# RF -- Resume Format (Test 2)

2.7.1 Format Disk (FD} Verb _
The Format Disk (FD} verb formats a disk pack at a format of oane
sector per recerd. Na surface analysis is performed.

2. 7.2 Absalute Write Format (AF) Verb

The Absolute Write Format (AF) verb formats a disk pack that is
capable of bad track relocation. You shauld use +this wverb with
extreme caution, since indiscriminate use can lead to loss of data
and/or require that the target pack be reformatted via DSKSA or
the DXi0 IDS utility.

2.7.3 Inhibit Format (IF) Verb
The Inhibit Format (IF) verb enly affects operation of Test 2 if
tha read/write mode is selected (see paragraph 2.5 1).

Before +the start of Test 2, the pack is formatted at a maximum
format whenever the routine assumes that a new disk pack has been
insarted (IT and CP wverbs). Since both Test 2 and the CP verhb
format the disk pack: you can avoid redundant reformatting of the
disk pack being used by using the IF varb.

2. 7.4 Resume Format (RF) Verb
The Resume Format (RF) verb resumes automatic pack formatting in
Test 2 of the read/write mode. '

245400-9703 (Change 3) - 21 -



DS990R 290 Mass Storage Devices

2.8 COMMAND ISSUER VERBS
Verbs common to the command issuer package are:
# MC -- Modify Command
# SC -- Show Commands
# [C -— Issue Command
# LO -- Loop on Caoammand

DS?90R contains a command issuer package that uses up to eight
TILINE lists that reside internal to DS990R. The TILINE lists.
for purposes of issuing and/or modifying them, are numbered O
through 8.

The Enable Options verb affects the execution of read dat&
commands executed by the command issuer. Refer to paragraph 2.5 5
for details on the EO verb.

2. 8.1 Modify Command (MC) Verb
The Modify Command (MC) verb modifies any one or mare of the eight
TILINE lists resident in DS990R. The first prompt encountered
after the MC verb is invoked is:

COMMAND NUMBER (DEF = 00} -

Enter a number from O to 7 to specify the TILINE lists that you
wish to modify and press the RETURN key. The next prompt is:

BYTE POSITION (0-E) (DEF = 00) -

Enter a number from O to »E. in increments of two, to indicate the
byte offset into the list you wish to modify.

The next output is the number of the TILINE list (O through 7)
followed by the offset and the contents. To moadify the data,
enter the new data as four hexadecimal digits:. and then press the
RETURN key. The routine automatically goes to the next position
in the list. Press the RETURN key if you do not want to modify
the data in the current position. You can continue to press the
RETURN key to access succeading lists.
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For example, the following is an example of output in response to

the MC
number

#0

#1

#*#

vert when gou are using command number 0, byte position
Q0 as paramefers:

- 0000 00Q0
- Q002 0200
- 0004 0100
- Q00& 0000
- 0008 0120
- 000A XXXX *
- 000C 08Q0
- QO0OE 1000 #=»
- 0000 0000
- 0002 0200
- 0004 0100

The memory address for data is stored in this position.
This position points to the end of DS990R and is always
preloaded by the test.

The default for the last word of each TILINE list
is »1000 since each command is executed with the disk
controller interrupt enabled.

Press the Command key to exit.

2.8.2

Show Command (SC) Verb

The Show Command (SC) verb displays all eight of the TILINE lists

on the

#0
#1
#2
#3
#4
#5
#6
#7

Notice
verb.

245400-

interactive device. The output is as follows:

- Q000 0200 0100 00CO 0120 XXXX 0800 1000
- 0000 0200 0100 0000 0120 XXXX 0800 1000
-~ 0000 0200 0100 0000 0120 XXXX 0800 1000
- 0000 0200 0100 0000 0120 XXXX 0800 1000
~ 0000 0201 0100 O1FE 0120 XXXX 0400 1000
- 0000 0200 0100 0010 0120 XXXX 0800 1000
- 0000 0201 0100 0000 0120 XXXX 0200 1000
- 0000 Q200 0100 0000 0120 XXXX 0800 1000

that different uniﬁ numbers can be accessed using %the SC
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2.8.3 Issue Command (IC) Verb

The Issue Command (IC) verb executes one or more of the TILINE
lists in any sequence, up to a string of eight characters.
Duplicates are permitted. ‘

The first prompt of the IC verb is:
COMMAND STRING (0-7) DEF = (0 ) -

If you accept the default, only TILIME list number O is executed.
I# multiple TILINE lists were executed in a previous use aof the IC
verb, the prompt default would reflect only those lists executed.
For example:

COMMAND STRING (0-7) DEF = (42201 ) -

The preceding prompt indicates that the last run of the IC verb
used command number 4, followed by two successive repetitions aof
command number 2, followed by command number O and then ended with
command number 1.

Following the prompt +for the command string: a prompt for the
status options is displayed:

STATUS OPTION (O=IGNORE, 1=CHECK, 2=HALT ON SUCCESSFUL) (DEF=1) 7
The status options are defined as follows:

# O=IGNORE status - The TILINE lists are executed
without reporting errors.

* 1=CHECK status --— Status errors are reported to the
error message device.

¥ 2=HALT ON SUCCESSFUL -- The TILINE lists are axecuted
until a successful operation is detected. At this time,
the successful list is output in the same format as a
status error. The error code is 00 in this case.

As soaen as the status option is specified, the selected TILINE
lists(s) are sxecuted. Following the execution of the TILINE
lists(s), the following message is sent to the interactive device:

<{< TRANSACTIONS = 0001 ERRORS = >0000 223
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2.8.4 Locp on Command (LO) Verbd

The Loop on Command (LO) verb is used to loop on a TILINE list or
a string of lists. Generally, the same prompts and rules apply as
for the IC verb. The only variatien occurs when the HALT ON
SUCCESSFUL status option is chosen. When a successful operation
is detected, a halt does not occur, hut the succeeding list is
reported to the error message device in the same manner as for the
IC verb.

While loaping on the TILINE list{(s), the transaction/error count
is periodically updated on the interactive device. The update
occurs immediately following the detection of errors. This update
can be inhibited by using the IU verh., as described in paragraph
2. 5. 9.

945400-9703 (Change 3) - 25 -



DS?90R ) 990 Mass Storage Devices

3.1 ERROR MESSAGES

When an error is detected by DS990R, a self-explanatory error
megssage is sent ¢o the error message device. Clarification for
certain error codes is furnished when necessary as part of the
erToT message. The DS?90R error messages are listed in the
following paragraphs.

NOGTE

The error messages that follow are exact
representations of what appears on your error
message device. A hyphen (=) on the left
marks the beginning of each message. This
hyphen can be used tao tell when one error
message ends and another begins. It is
supplied because, wunlike other diagnostics,
DS?PP0R does not number its error messages.

3.1.1 Operator Error Messages
The DS990R operator error messages are as follows:

= LCCCCLCL INCORRECT PARAMETER SPECIFIED >2303233

- €£CC VERB REGQUEST NOT ACCEPTED - INITIALIZATION NOT
COMPLETE >>>2

- et e 2 b 3 3 3 W

# L WARNING 5030003 #
Sl R L P R Y

<C DS990R HAS DETECTED AN ERRONEOUS INTERRUPT LEVEL >>
<{ FOR THE INTERACTIVE DEVICE ~ CORRECT AND PERFORM D>>
<< AN MITY. : >>

<< VERB NOT AUTHORIZED FOR DISC TYPE OR PARAMETERS
SPECIFIED >35>

- 4<L«L< END ADDRESS LESS THAN START ADDRESS >3
- 44LC INSUFFICIENT MEMORY - TASK DESTROYED 2>>>>

= 4<<< CANNOT ACCESS CONTROLLER AT ADDRESS SPECIFIED >>>>
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3.1.2 Informative Messages
The DS99CR informative messages are as follows:

- £{< RESTORE EXECUTED TO CLEAR "US" OR "PC" BIT 232

- ##% TRACK RELOCATED - HEAD/CYL >00 20000 TO 300 >0000 w##

3.1.3 Error Messages —— Read Only and Read/Write Modes
The DSP90R errvor messages common to read only and read/write modes
are as follows:

~ <<< TIMED GQUT WHILE WAITING FOR TRUE ATTENTION LINE 23>

~ £€C CANNDT DETERMINE DISC DRIVE TYPE FROM STORE REGISTERS S>>
- £CC< ERRCOR ON RESTORE/STORE REQGISTERS 330>

- £<<{< SPURIOUS INTERRUPT RECEIVED - TASK ABORTED >332

- £L4C CANNOT OBTAIN BAD TRACK MAP/IMVALID DATA 3333

- CCCC WARNING! REAL TIME CLOCK FAILURE >5>52

- £<<< 00:01: 54 DSXX ERR=18 A= >COF0 0200 0100 0000 0120 8414 0800 AB01
*% F=07 B= >0000 0200 0100 0000 0120 8414 0800 1000

## See Note 3

Notes: 1. The error code corresponds to the DX10 error
cade. See Volume VI, DX10 Error Reporting and
Recovery Manual (09446250-9704).

2. The "B=" line reflects the TILINE image passed
to the controlier. The "A=" line reflects
the TILINE image returned.

3. [f the error was a device check (ERR=1B). and
the test device is a DSBO/300 drive, the specific
reascn for the error will be supplied in the
field denoted as "##" in the above example. Any
one of the fallowing may be returnaed in this field:

IDXERR - Index errar

SH#RDY / - Set head while nat ready
SC#RDY/ - Set cylinder while not ready
SKERR - Seek arvor

WRT#RDY/ - Write while not ready
WRT#RDONLY - Write while read only

WRT#{(U+R+0) - Write while offtrack/read
gate offset

HDFAULT — No or multiple head salecf

IWFAULT — Write current fault

RWUSF - Read/urite unsafe
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XXXXNAAAXY — Erraor in obtaining fault data

=  $43344$%% MEMORY DATA MISCOMPARE $$4355$3533453444355554535353885%33
EXPECTED MEMORY DATA =>4453 ADDRESS = >08414
RECEIVED MEMORY DATA =>4451 ADDRESS = >0A400
Q0:02: 16 DSXX ERR=00 A =>00F0 0200 0117 0000 0000 8734 0800 €CHOO
S=00 B =>0000 0200 0100 Q000 0120 8414 0800 1000

8WSP1 CONTENTS =>0028 4204 OOCH 0002 0200 0100 0000 1BOO
=3>4400 0BOG 100G &3CE 70FC 04DC 4BD8 COOF
8WSP2 CONTENTS . =»0000 &0A46 000G 0090 0117 0180 0000 1000
=>0000 70FC FB20 &E42 0000 &0C4 721A DOOF
SAVED PC =>4E46
3.1.4 Error Messages —— Read Only Mode

The error messages common to the read only meode are as follows:

- 55983433 HEADER WORD XXXX MISCOMPARED 3$%33833533354334334355354%4
EXPECTED: 0000
RECEIVED: 20010

# The number of the I.D. word which miscompared will be
reflacted in the first line of this message
# Current controller status follows this message

- $$4%%%3% I.D. WORD COUNT EXCEEDS MAXIMUM RANGE $3333333333535853%
EXPECTED: >0090
RECEIVED: >0100

# Currenft controller status follows this message.

=  $3335$433 ILLOGICAL HEADER WORD TWO 3$3353335353355335833330343834
EXPECTED: >0018
RECEIVED: >0001

# Current controller status follows this message

3.1.5% Error Messages —— Read/Write Mode
The single error message caommon to the read/write mode is:

~ << ERROR ON WRITE FORMAT —~ FATAL ERROR 22>
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COMMON DISK DRIVE TEST (DSKCOM)
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DSKCCM

Common Disk Drive Test

1.1 INTRODUCTION

The Common Disk Drive Test (DSKCOM) containg the high—level tests
for disks that interface (logically or physically) to either the
990 TILINE(TM) or the Peripharal Bus Interface (TFBI).

DSKCOM verifies the operation of the CD1400, DS8O, DS300, WD80O,
(8-inch Winchester), the WDF00 (138- and 428-megabyte cbdc
Winchesters), and the WDS00, WD300A and WDBOOA (3 1/4—-inch
Winchesters) disk systems. It can also verify the operation of
the double—sided doubla-density (DSDD) drive associated with the
WDS00 (WDS00-DSDD) or WDS00A (WDSQOA-DSDD).

NOTE

WDS00-DSDD refers to both WD500-DSDD and
WDS00A-DSDD when used in prompts.

Before using DSKCOM, you should have already executed a low—level
diagnostic (DSKCD1i, DSKCD2, DSKWDS. DSKWDE, or WDFLPY) to verify
the specific operation of the controller and its associated disk
drive.

1.2 TEST REQUIREMENTS
You need the following equipment to execute DSKCOM:
# A Model 990 Computer with a minimum of 44K bytes of

memory (where K equals 1024) or a Business System
computer with 64K bytes of memary

TILINE is a trademark of Texas Instruments Incorparated.
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If you are wusing a 990 computer, you need one aof the
following controllers:

- CD1400 disk controller (TI part number 2249405-
0001 or =-0002)

- WD?00 disk controllar (TI part number 2244780-
Q001)

— TPBI controller (TI part number 2270820-0001)

One of the following disk drives:

= CD14Q0 (TI part number 2269906—-XXXX)

— DSB80 (TI part number 2308449-XXXX)

- DS300 (TI part number 230830Q-XXXX)

= 9 1/4-inch Winchester WDSO0 (without DSDD disketts
drive (TI part number 2532738-XXXX); with DSDD
diskette drive (TI part number 2332783~-XXXX)

= 9 1/4-inch Winchester WDSQ0A <(TI part number
2232480-XXXX)

= 8-inch Winchester (TI part number 2215801~-XXXX)

— WDP00 Winchester 138 or 425 megabyte (TI part
number 224473F0-XXXX)

- WDBOOA 38, &9, or 114 megabyte (TI part number
2245214-XXXX)

An interactive terminal

A locading device

1.3 TEST CHARACTERISTICS

Familiarize yourself with the fallowing characteristics of DSKCOM
before executing the taest:

#

DSKCOM sxecutes under the Diagnostic Operational Control

System (DOCS). Volume 1 of the Unit Diagnostics

Handbook contains information about DOCS gperatian,
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# When you execute DSKCOM immediately after a low-level
test, the initialization parameters from the low-level
test pass avtomatically to DSKCOM. The parameters that
DSKCOM receives are displayed an the interactive device:
you can accept them or reinitialize the parameters.

# DSKCOM is the high~level disk test and assumes that a
low—level ¢test has been performed previously. A low-
level test is a test specific to a certain controcller
and drive; in contrast, DSKCOM is a general disk drive
test that is not specific to a certain controller.

# You cannot use DSKCOM with a write—protected disk.

# All of the disk systems that DSKCOM can test have the
last two (innermost) cylinders on the disk designated as
diagnostic cgyglinders, which ave accessible only ¢to
diagnostic tests. Thase cylinders are naot included by
the CYLINDERS/DRIVE value retyrned by the Store
Registears command. Diskettes do net have designated
diagnostic cylinders, but ¢the two innermost cylinders
are used as the diagnostic cylinders, If you execute
DSKCOM on a diskette drive, you must use a known gaod
sacratch diskette for testing, since you cannot save disk
data on these drives, If you execute DSKCOM on a fixed—
disk drive, the disk diagnostic cylinders allow testing
without destroying data on the disk. When possible, all
writes to the disk are made to the diagnostic cylinders.

# The DSBO, DS300, WDB0OA, and WDF0Q systems also have
gpare cylinders that are used for bad track relocation.
These cylinders, lika the diagnostic cylinders, are not
included in the CYLINDERS/DRIVE value returned by ¢the
Store Registers command. See +the DSKSA diagnostic
(included in this wvalume) if you need further
explanation af bad track relocation.

# DSKCOM uses the second diagnastic cylindaer. head 0., teo
record the had track maps on the disk. The bad track
map is a list of all the known bad tracks on &the disk.
DSKCOM avaids these bad tracks by checking the bad track

map before issuing any test command to the drive. Only
the DSKSA Format Diagnostic Tracks (FC) or Surface
Analysis (SA} verbs can modify the bad &track map. See

DSKSA for further details. The size of tha bad track
map varies, depending on the disk size and its ability

to rtelocate bad tracks. The bad track maps are sized
accarding to the type of disk system. They are as
follows:

— CD1400, WDB0O, WDS500. and WDSO0A: 44 entries

- DS80: i28 entries
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- DB300Q: 254 entries

— WD900: 192 entries —— 138 megabyte
384 entries —— 425 megabyte

= WDBOOA: 128 entries —— 38 megabyte
192 entries —— &9 magabyte
256 entries —— 114 megabyte

= WD500-DSDD. WDSQOA-DSDD: O entries (a pseudonull
map is usaed)

* It is very imporfant that the integrity of the bad track
map be maintained. Therefore, bhefore attempting to read
the bad track map, DSKCOM performs a quick read-write-
read ftest ¢to ensure the drive does not destroy the bad
track map while attempting ¢to read it into memory.
Since the diagnostic tracks are not guaranteed to be
errar free, nine identical copies of the bad ¢track map
are recorded on the disk (three groups of three maps
each). Refer to Table | for the sector addresses that
the three graoups usae. DSKCOM wvses the +following
procedure for reading the bad track map:

— DSKCOM perfarms the quick read—write-read test.
If the test fails, it writes a message that
indicates the problem. You are then allowed ¢to
attempt to read the first group of maps. It the
first attempt to read the maps +fails: do not
attempt another. Ingtead: use the utility verbs
to investigate the drive problem.

= If the quick read-write-read test passes, the
diagnostic ¢ries to find two copies of the map in
the first group that match completely. If DSKCOM
finds a match, the task is complete. I# it does
not +find a match, it writes a message that
indicates the problem. You are then allawed to
attempt to read the sscond group of maps. If the
attempt to read the maps fails, do not attempt
angther. Instead. wuse the wutility verbs ta
investigate the drive problem.

*# It is possible (but highly improbable)} that the quick
read-write-read test sectors or the bad track map
sectors are bad enough to cause attempts to read the
maps to fail. Before attampting to read the third graup
of maps (or the second graup: if you are testing the
WDBOOA): make sure the disk drive does not have any
hardware problems. Do not use the had &track map track
while investigating the problem. Use any of the other
diagnostic tracks.
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Table 1 Bad Sector Addresses

DSKCOM

Disk System Group 1 Graup 2 Graoup 3
CD1400 A B, C D, E. F 10, 11, 12
S 1/4-inch Winchester A B, C D, E. F 10, 11, 12
B8-inch Winchester & B, C D, E. F 10, 11, 12
nsao 21, 19, 0S 31, 10, 09 35, 21, 0OD
DS300 21, 19, 05 31, 10,°09 35, 21, 0D
WDF0Q 138 megabyte 8, 12, 1é 28, 32, 36 48, 52 Sé
WD900 425 megabyte 10, 17, 24 40, 47, 54 70, 77. 84
WDBO0A 4, 8, C 10, 18: 1C Not Applicable

# In all the tests and verbs that are part of DSKCOM.
major differences occur in the way a disk drive performs
its testing. The CD1400, DS80, DS300, and WD?00 use the
Extended Unformatted Read (28400} command (with a byte
count of >104}) when performing a read. This cammand
allows header data verification along with the data
pield verification. The WDS0O, WDSQ0, WDS500A, WDECOA.

WDS00~DSDD, and WDSO0A-DSDD use the ordinary Read
(>0200) command (with a byte count of 2>100) when
performing a read. The cammand perfarms no header

verification. Instead. DSKCOM uses the status returned

by the controller ta verify the data field for

these

disk types. These different read types and verification
schemes are necessary because of the hardware
differences in the disk drives. Since this paragraph

explains tha differences, the tast descriptions do

not

repeat the explanation. Read commands are referred to
aimply as Read commands, and different verificatian

schemes are referred to as data verification,

NOTE

A value preceded by a right angle bracket (2)
- indicates a hexadecimal value.

# DSKCOM includes six parts. You can executa the entira
diagnostic or any of its parts. Each part is divided

into tests that you -can execute separately.
following is a list of the gix parts and the
included in each: '
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Part Title Tests
i Disk Interface 11

2 Disk Addressing 21-24
3 Craoss Boundary 31-33
4 Contraller Status 41-43
S Memory Addressing J1-582
é Drive &1—-62

Some of the longer tests display front panel activity.

DEKCOM displays a test execution time. However: errors
during test execution can cause a test to run longer
than expected. I+ any test executes longer than the
time displayed without reporting errars or showing front
panel activity, the test has most likely hung up on an
erTOT.

DSKCOM supplies wverbs in addition to thase that come
with DOCS. Most DSKCOM test verbs are divided into two
categories: test execution wverbs and utility verhs,
Test execution verbs execute one or more of the DSKCOM
parts or tests.

Test Execution

Verhb Functiaon
CA Loop on AIl Parts Not Requiring User Interaction
cT Loop on an Individual Test on All Available Units
EA Execute All Test Parts One Time on Primary Unit
ET Execute an Individual Test or Part One Time on
Primary Unit
LA Loop on All Parts Not Requiring User
Interaction on Primary Uni¢
LT Loap on an Individual Test on Primary Unit
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Utility

the exacution of test parts:

Utility
Verb

AL
BC
cD
CR
DB
DC
D8

DT
EN
EX
FD
IC
IM
IN
IT
La
PE
PS
PV
RD
RS
SR

Function

Head Alignment

Build Command Status Block

Compare Data

Seek Exerciser

Display Bad Track Map

Display Controller Status

Display Drive Status (CD1400, DEeao,
and DS300 only)

Display Trace Table

Enable Options

Exerciser

Format Disk

Issue Command

Issue Multiple Commands

Interchanga Test

Initialize Test

Loaop on Commands

Print Ervar Counts

Unit Switch :

Print Verb Descriptions

Read Disk

Reset Hardware

Store Registers
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2.1 TEST INITIALIZATION

DOCS must load and initialize DSKCOM before execution can begin.
Valume 1 of the Unit Diagnostics Handbook wexplains the DOCS
loading procedure. When DOCS loads DSKCOM, it writes the name
and version of the test. as follows:

DSKCOM - COMMON CONTROLLER / DISK DIAGNOSTIC.
VERSION # = JJJ/YY XX

FOR USE WITH THE FOLLOWING DISKS:
CD1400, DS80, DE300. WDBOO, WDS00, WDSOO0A.
DSDD-WDS00/WDS00A, WD900, WDS00A, OTHER

where;

JJUJ = Julian date
YY = Year
XX = Revision level

During initialization., DOCS issyes a series of prompts. For each
prompt, if <the default value shown is correct, press the RETURN
key. Otherwise, enter the correct value and then press RETURN.
Enter all initialization values in hexadecimal unless noted
atherwise,

2.1.1 Special Initialization Using Passed Parametars

I# you execute a low-level disk test before DSKCOM. DSKCOM 1lists
any pavameters passed ta it. It then displays those values and
the following prompt:

DO YOU WANT TO RE-INITIALIZE THE TEST? DEF=0

Verify that the passed parameters are correct. If they are
correct and as desired, respaond to the prampt by accepting the
default O (na). DSKCOM then uses the low—-level test paramefers
and initialization ig complete. The normal initialization
prompts would not appear.

I# you wish to modify the parameters, enter 1 (yes), In this
case, gyou enter the normal initialization Procedure. You will
use ane of twe types of procedures; normal initialization on. ail
computers except S200, or nermal initializatian on an 8200
computer.
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2.1.2 Normal Initialization on All Computers Except 5200
I¢ the compubter you are initializing is other than an G200 the
following prompts appear:

ENTER TILINE ADDRESS: DEF= F800 -
The switches on the disk controller board indicate the
TILINE address of the disk,

ENTER INTERRUPT LEVEL: DEF= D -
The interrupt plug wiring on the computsr chassis determines
the disk intarrupt level.

RUN TEST WITH INTERRUPTS ENABLED? (0=NO. 1=YES) DEF=1 -
If you accept the default (1), the diagnostic ftakes over the
hardware interrupt vector and verifies that caommand
completion generated the correct interrupts. If you enter
0, DSKCOM does not use interrupts. Instead, i%f uses palling
to verify command completion.

ENTER LINE FREGUENCY: (0=50, 1=40HZ) DEF=1 -
Select the line frequency used by the central praocessing
unit (CPU) instead of that of the disk drive if thaey differ.

ENTER PRIMARY UNIT TOQ TEST: (0.,1.2,3) DEF=0 -
The drive {(unit) that you select becomes the primary target
of the test. The wording of the preompt changes if you
choose to test additional wunits in response to the ENTER
OTHER UNITS prampt. The wording of this prompt changes fo
ENTER OTHER UNIT TO TEST.

ENTER DISK TYPE:
FOR CD1400 (REMOVABLE: 0=1&MB, FIXED: 1=146MB,2=48MB,3=80MB)
FOR TRIDENT (4=DSB80, 5=DS300)
FOR WINCHESTERS (WDBOO 4&=43MB, 7=18MB, 8=WDS500. A=WDS0QO0A)
FOR FLOPPIES (9=DSDD-WDS0Q: WDS00A)
FOR WD900 (C=138MB, D=425MB)
FOR WDBOOA (E=38MB. F=69MB., 10=114MB)
FOR OGTHER USE (B} DEF=0
The primary type 'is tested by the single-unit ftest verbs
(EA: ET, LA, LT). Salect one of the following disks:

# CD1400 removable 146 megabyte disk (Q)
# (CD1400 1é megabyte fixed disk (1)
# CD1400 48 megabyte fixed disk (2)

# CD1400 BO megabyte fixed disk (3}

945400-9703 (Change 2) -9 -
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#* Trident DSEB0 (4)

* Trident DS300 (S)

# WDBOO 43 megabyte (&)

# WDBOQ 18 megabyte (7)

# WD300 (8}

* WDS00A (A)

* WD900 138 megabyte (B)

# WD?00 425 megabyte (C)

* WDBO0A 38 megabyte (E)

* WDBOOA &9 megabyte (F)

# WDB00A 114 megabyte (10}

# DSDD in a § 1/4-inch Winchester environment (9)

#* Q¢ther (B) —— This op%ion cauvses DSKCOM to skip the
store registers verification and to consider the

disk to be a flexible diskette. The lockout bit is
anly treated as valid by controllers that use it

(#) SAVE DISK DATA ? ##ANSWER THIS CAREFULLY#* DEF= ¢

Your response to this prompt determines whether the program
saves or destroys data on the disk. If you accapt the
default (1}, you inhibit writing over data for that unit.
All testing is then performed on the diagnostic cylinders.
I[# you enter O, you destroy the disk data.

I# you entered ? or B (flexible diskettes or other) in
response to the ENTER DISK TYPE prompt: you cannot enter 1
(yes) in responsa to this prompt. The fallowing message
appears to tell you to install a scratch disk:

SAVE DATA NOT ALLOWED - USE FORMATTED SCRATCH DISK

ENTER OTHER TEST UNITS: (0-3 TERMINATE WITH F), DEF=F -

You can test up to three other disk drives (units) in
addition %o the primary drive under test. Execution of the
CA: CT. or EX verb initiates testing of the primary and
secondary disk drives. -

For each additional unit that you specify, the prompts with

an asterisk (#) appear, heginning with ENTER OTHER UNIT TO
TEST.
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After you have answered the appropriate prompts for the units you
specified, the diagnostic displays a summary af the save data
parameters. You can receive one of two messages for each unit:

UNIT #X ~ ##»DISK DATA WILL BE DESTROYED###
or
UNIT #X - DISK DATA WILL BE SAVED

Verify that the summary is correct before answering tha next
prampt:

ARE YOU SURE YOU WANT TO RUN THE TEST WITH THESE DISK SAVE
DATA PARAMETERS?
##ANSWER THIS CAREFULLY#** (O=NO, i=YES) DEF=Q
This prompt serves as a double check to make certain you
want to  proceed. If you later want to change any of the
initialization parameters, reexecute the IT verb. After you
respond to this prompt: the following message appears:

###WRITE PROTECT ALL DRIVES NOT TESTED##»

EXECUTE EA VERB? DEF= X
Accept the default or enter the apprapriate response.

Initialization is now complate. If you do not executs the EA
verb, control returns ta DOCS and the VERB? prompt appears. Yau
may execute any DOCS or DSKCOM verb.

2.1.3 Normal Initialization on an S200 Camputer
I# ¢the computer you are initializing is an 8200, the following
prompts appear:

ENTER GROUP OF UNITS TO TEST? (0=4-7, 1=0-3) DEF=1 -
Accept the default if ygou want to test a unit (drive) in the
range O through 3. Enter 0 if you want to test a unit in
the range 4 through 7.

If you accept the default in response to the previous prompt, the
following prompt appears:

ENTER UNIT TO TEST: .(0111213, DEF=Q -

The drive (unit) that you select becomes the primary ftarget
of the ftest.
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If you enter O in response to the ENTER GROUP OF UNITE TO TEST?
prompt, the following prompt appears:

ENTER O TG TEST UNIT 4, 1 TO TEST UNIT 5. 2 TO TEST UNIT &, OR

d TO TEST UNIT 7 -
Enter the appropriate number for the unit you want to
select,

The follawing prompts marked with an asterisk (#) appear each
time you want to select a unit. If you do not accept the default
(terminate) in response to the ENTER OTHER UNITS TO TEST prompt:
DSKCOM tells you to enter the value of the unit you want to
select. The prompts\ marked with an asterisk will then appear
again.

(#) ENTER DISK TYPE:
FOR CD1400 (REMOVABLE: O=16MB, FIXED: 1=1&MB, 2=48MB, 3=80MB)
FOR TRIDENT (4=DS80, S5=DS300) DEF=0
FOR WINCHESTERS (&4=8"(43MB), 7=8"(1BMB)., B8=WD500. A=WDS5004A)
FOR WD?900 (C=138 MB. D=425 MB)
FOR WDBO0OA (E=38 MB, F=6%9 MB, 10=114 MB)
FOR FLOPPIES (9=DSDD - WDSO0O/WDSO0A!}
FOR OTHER USE (B) DEF=8
The primary type is tested by the single—unit test verbs
(EA, ET. LA, LT). If you are performing normal
initialization aon an S200 computer. you can anly select one
of the following disk &types:

+ WDS00 (8}
# WDSQ0A (a)
# DSDD in a 5 1/4-inch Winchester environment ()

# OQOther (B) —— This option causes DSKCOM tao skip the
store registers verification and to consider the
disk to be a flexible diskette, The lockout bit is
treated as valid by controllers that use it

(#) SAVE DISK DATA? ##CAREFULLY ANSWER THIS*# (0=NQ, 1=YES)
DEF=1
Your response determines whether ¢the program saves oar
destroys data on the disk. If you accept the default (1),
you inhibit writing over data except for the diagnastic
cylinders. If you enter O, you destroy the disk data.

If you entered 9 ar B (flexible diskettes ar other) in
response to the ENTER DISK TYPE prompt., you cannat enter 1
{(yes} in response to this prompt. The following message
appears to tell you to install a scratech disk:

SAVE DATA NOT ALLOWED - USE FDRMATTED SCRATCH DISK
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(#) ENTER OTHER UNITS TO TEST: (0-3 TERMINATE WITH F) DEF=F -
You can test up to three other units (drives) in addition ta
the primary drive under test. Execution of the CA, CT, or
EX verbs initiates testing of the primary and secondary disk
drives.

After you have answered the appropriate prompts for the units you
specified, the diagnostic displays a summary of the save data
parameters. You can receive one of two messages for each unit:

UNIT #X - #»##DISK DATA WILL BE DESTROYED#%#
ar
UNIT #X — DISK DATA WILL BE SAVED

Verify that the summary is correct before answering the next
prompt: )

ARE YOU SURE YOU WANT TO RUN THE TEST WITH THESE DISK SAVE
DATA PARAMETERS?
##ANSWER THIS CAREFULLY## (0=NO, 1=YES) DEF=0
This prompt serves as a double check to make certain you
want to proceed. If you later want to change any of the
initialization parameters, reexecute the IT verh. Af&er you
respond to this prompt, the following message appears:

###WRITE PROTECT ALL DRIVES NOT TESTED##*#
EXECUTE EA VERB? DEF= X
Accept the default or enter the apprapriate responsa.
Initialization is now complete. I# you do not execute the EA

vert, contrel returns to DOCS and the VERB? prompt appears. You
may execute any DOCS or DSKCOM verb.
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2.2 PROCEDURE FOR INCOMING QUALITY CONTROL (IQC)

Use the following procedure when executing DSKCOM to evaluate new
disks or disk drives for IGC. The procedure assumes that you
have exescuted DEKSA on the disk packs.

1. Exscute the EA verd to completely test the disk drive
capabilitiqs.

2. Repeat step 1 for each remaining available unit.

3. Execute the PS vert (on CD1400 units only) to test the
head alignment.

4. Execute the EX verb, using its full capabilities. Use
the options ¢to write on the disk and to exercise all
available units.

2.2.1 Procedure far Unit Test and Field Test

When testing a disk unit that contains a faoarmatted disk pack. you
need not execute the FC or SA verb in DSKSA.  Determine whether
the disks contain data that should be saved. I# sa, gpecify the
save data option at test initialization. DSKCOM then skips those
tests that write to the data area of the disk. It writes to only
the diagnostic cylinder(s), Remember to check that the hardware
write-protect status is correct.

The following verbs perfarm the most comprehansive testing: EA.
CA:, and EX. First, execute the EA verb on each available wunit.
Then:; use the CA and EX verbs to exercise the equipment until you
halt the test.
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2.3 TEST VERBS

Most DSKCOM test verbs are divided into two categories: test
execution verbs and uvtility verbs. Tast execution verbs execute
one or more of the DSKCOM parts or tests.

Test Execvution

Verb Function
CA Loop on All Parts Not Requiring User Interaction
cT Laoop an an Individual Test on All Available Units
EA Executa All Test Parts One Time on Primary Unit
ET Execute an Individual Test or Part One Time an
Primary Unit
LA Loop on All Parts Not Requiring User
Interaction on Primary Unit
LT Loaop on an Individual Test on Primary Uni¢

Utility verbs help you iscolate errors that are detected during
the execution of test parts:

Utility

Verb Function
AL Head Alignment

BC Build Command Status Block
CD Compare Data

CR Seek Exerciser

DB Display Bad Track Map

DC Display Controller Status
Ds Display Drive Status (CD14Q0, DS80,

and DS30C only)

DT Display Trace Table

EN Enable Options

EX Exerciser

FD Format Disk

I¢ Issue Command

IM Issue Multiple Commands
IN Interchange Test

IT Initialize Test

Lo Loop an Commands

PE Print Error Counts

PS Unit Switch

PV Print Verb Descriptions
RD Read Disk

RS Reset Hardware

SR Store Registers
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In addition, you can vuvse ¢the IT (Initialize Test) verb ¢to
reinitialize the DSKCOM parameters. The test execution verbs are
discussead in parvagraphs 2. 3. 1. through 2.3. 6. The utility vevrbs
are discussed in parvagraphs 2.3.7 through 2.3.27. The IT verb is
discussed in paragraph 2. 3. 28.

Verh messages covered in this dacumentation include header
messages and prompts that you must respond to before a specified
verb or ftest will execute. However, supplemental messages can
also appear during the execution of a verb or test. All wverb
messagaes appear in TTY made.

2.3.1 Laoap on All Parts Not Requiring User Interaction (CA)
Verh

The CA verb laaps on all parts not requiring user interaction on
all available wunits. It begins execution on the first drive
specified during test initialization. When testing on that drive
is complete: it tests the second drive specified, the ¢third
specified, and so farth.

The CA verb prompts appear as follows:

CA-LOOP ALL PARTS - ALL UNITS
THIS VERB WILL SWITCH TEST UNITS

UNIT #X ~ ###DISK DATA WILL BE DESTROYED###
This message appears for each unit that you specified in the
ENTER UNIT TQ TEST prompt during initialization.

ARE YOU SURE YOU WANT TO RUN THE TEST WITH THESE DISK SAVE DATA
PARAMETERS? ##ANSWER THIS CAREFULLY## (0=NO, 1=YES) DEF=0
Verify that ¢the disk data parametars are correct for each
unit before continuing. If you are vunsure of proceeding
with thede parameters, accept the default (0). The VERB?
prompt then appears. Reexacute the IT verbt .to change the
parameters.

ENTER LOOP GCOUNT (DEF=0002) -
Enter the number of loops you want the verh to executes.

To halt the execution of this verb, press the CMD key.
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2.3.2 Lecop on an Individual Test on All Available Units (CT)
Verb
The CT verb executes on the following:

# An individual test on each available drive
# A part on each available drive

When you enter this verb, it prompts you to indicate ¢the number
of the test or part. As the test completes on the first drive,
the verb writes the loop count, switches $o the next available
drive, and writes a message stating which drive is under test.
Ta halt the CT verb: press the CMD key.

The CT verb prompts appear as follows:

CT-LOOP ONE TEST - ALL UNITS
THIS VERB WILL SWITCH TEST UNITS

UNIT #X — ###DISK DATA WILL BE DESTROYED##%
This message appears for each unit that you specified in the
ENTER UNIT TO TEST prampt during initialization.

ARE YOU SURE YOU WANT TO RUN THE TEST WITH THESE DISK SAVE DATA
PARAMETERS? ##ANSWER THIS CAREFULLY#*# (O0=NO: 1=YES) DEF=0)
I# you are unsure of proceading, accept ¢the default (0).
Resxecute the IT verb to change the paramaters.

EXECUTE TEST # (EX. 1X.2X,ETC.) OR PART # (EX. 10,20,40. ETC.} -
Refer ta paragraph 2. 3.4, the ET verb description, for an
explanation of this prompt.

ENTER LOQOP COUNT (DEF=0002)
Enter the number of loops you want the verb to execute.

2.39.3 Execute All Test Parts One Time on Primary Unit (EA) Verb
The EA verb executes all tests one time on the primary unit. The
EA verh praompt appears as follows:

EA-EXECUTE ALL PARTES - ONE UNIT
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2.3.4 Execute an Individual Test or Part One Time on Primary
Unit (ET) Verb

The ET verb executes an individuval test or a part one time on the
primary unit. The ET verb prompt appears as fallows:

ET-EXECUTE ONE TEST - ONE UNIT

EXECUTE TEST # (EX. 1X,2X,ETC.) OR PART % (EX. 10,20, &0, ETC. )
Enter the number of the test or part you want to executae.

In DSKCOM: a part is a collection of individual tests. Test
verbs can execute a part as well as individual tests, as shown by
the following sample respanses to the ET verb:

Response Meaning
11 Execute Test 1 of Part 1
23 Execute Test 3 of Part 2
10 Execute all tests in Part 1
40 Execute all tests in Part 4

2.3.5 Loop on All Parts Not Requiring User Interaction on
Primary Unit (LA) Verb

The LA verb continually executes all aof the parts not requiring
user interaction on the primary unit. This verb does not execute
any test that requires user interaction. To halt ¢this wverb,
press the CMD key. The prompt for the verh appears as follows:

LA-LOOP ALL PARTS - ONE UNIT

ENTER LOOP COUNT (DEF=0002)
Enter the number of loops you want the verb to execute.
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2.3.6 Loop on an Individval Test on Primary Unit (LT} Verb
The LT verb continuausly executes an individual test on ¢he
primary unit. To halt this verb, press the CMD key.

The LT verb prompts appear as follows:

LT-LOOP ONE TEST - ONE UNIT

EXECUTE TEST # (EX. 1X.2X,ETC.) OR PART # (EX. 10, 20, &0, ETC.)
Raefer to the ET verb description for an explanation of ¢this
prampt.

EMTER LOOP COUNT (DEF=0002)

Enter the number of loaps you want the verb to sxecute,

2.3.7 Head Alignment (AL) Verb .

The AL verb uses a Read command to seek the selected cylinder
address, If the seak complates successfully, you may assumae that
head alignment is carrect.

fhe AL verb prompt appears as follows:

AL-HEAD ALIGNMENT

CYL ADDR (DEC)? DEF=0000 - COMPLETE
Entar (in decimal) the address of the cylinder to be read.
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2.3.8 Build Command Status Black (BC) Verb

By exescuting the BC verb, you can build an #ight-word command in
main memory. You can then issue this command to a controller or
drive by aexecuting any one of the IC, IM, or LO verbs.

The BC verb prompts appear as follows:
BC-BUILD COMMAND STATUS BLOCK

STARTING ADDRESS OF BLOCK? (DEFsXXXX) -
Enter the address in main memory wherae you want the eight-—-
word block to begin.

HOW MANY COMMANDS DO YOU WANT? (DEF=Q001) -
Enter the number of commands that you want, Far each
command that you desire, the verb will prompt you to provide
input for eight wards (O thraugh 7).

INPUT WORD #0 (DEF=XXXX) =
Accept the default or enter the desired hexadecimal value.

INPUT WORD #1 (DEF=XXXX) -
Accept the default or enter the desired hexadecimal valve.

INPUT WORD #2 (DEF=XXXX) -
Accept the default or enter the desired hexadecimal value.

INPUT WORD #3 (DEF=XXXX) -
Accept the default or enter the desired hexadecimal value.

INPUT WORD #4 (DEF=XXXX) -
Accept the default or enter the desired hexadecimal value.

INPUT WORD #3 (DEF=XXXX) - _
Accept the default or enter the desired hexadecimal value.

INPUT WORD #6 (DEF=XXXX) =
Accept the default or enter the desired hexadecimal value.

INPUT WORD #7 (DEF=XXXX} -
Accept the default or enter the desired hexadecimal valua.
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2.3.9 CGCompavre Data (CD) Verb

gtarting at the two addresses you entar, the CD verb compares two
blocks of data word by word until it reaches the number of words
that you designate.

The CD verb prompts appear as follows:
CD - COMPARE DATA

START ADDR - 1ST BLOCK DATA? DEF = XXXX
Specify the starting address of the first block of data.

START ADDR - 2ZND BLOCK DATA? DEF = YYYY
Specify the starting address of the second block of data.

HOW MANY WORDS TO COMPARE? DEF = ZZIZIZ
Specify the number of words that you want te compare.

Enter all values in hexadecimal.

For each two words of data in the blocks that de not compare., the
verh issues an error message. The error message indicates the
addresses of the two words and the data found in each. Then., ¢the
verb continues with the next set of words until it compares all
of the wards in the two blocks.

Upon completion: the following message appears:

COMPARE COMPLETE WITH XXXX ERRORS FOUND
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2.3.10 Seek Exerciser (CR) Verd

The CR verb <continually exercises the seek servo of the disk
drive according to the patterns that you establish. You can
execute this verb to provide multiple access modes for use in
scoping test paoints used for troubleshooting.

The verb avoids bad tracks, as indicated by the disk bad track
map: in the following way. Prier to issuing each Unformatted
Read command, the verb determines if the address is in the bad
track map. If it is, the next available gaod track is used
instead. With this technique: the desired servo exercise can be
performed in spite of bad tracks on the disk.

The +following command block shows the four methods of exarcising
the servo: continuous seek. sequential forward, sequential
forward/reverse, or walking X—N seek.

VERB ? -CR

CR-SEEK EXERCISER

ENTER:

1-CONT SEEK

2=SEQ FWD

3-SEGQ FWD/REV

4—-WALKING X-N

DEF=1 -
Accept the default or enter the correct value (2, 3, or &)
of the method you want to selecét.

ENTER LOOP COUNT (DEF=0000)-
If you accept the default, the verb executes continuously
until you halt the option by pressing the CMD key. If you
select a nanzero value, the wverb terminates after ¢the
specified number aof loops.

2.3.10. 1 Optian 1 -- Continuous Seek. This aoption alternates
the head position aof the disk drive between two decimal cylinder
addressas.

When you select this optiaon, the following prompts appear:

CYL ADDR (DEC)? DEF=Q000 -
Accept the default or specify the first cylinder address (in
decimal). Make sure yau do naoat enter the address of a bad
track.

CYL ADDR (DEC)? DEF=XXXX - ,
Accept the default or specify the second cylinder address

(in decimal). Make sure you do not enter the address of a
bad track,
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When the option is finished executing, the folloawing message
appears:

###ERROR COUNTS: DATA=XXXX TIMING=XXXX, STATUS=XXXX, RETRYS=XXXX

2.3.10.2 0Option 2 -- Sequential Forward. This option places the
head at cylinder address O and seeks forward %o ofther cylinder
addresses, accoarding to the interval you specify (0, interval,
interval, .... N}, It seeks forward until it reaches the maximum
cylinder address. Then, the option returns the head to cylinder
0 and repeats the procedure.

When you select the sequential forward optian, the following
prampt appears:

CYL INTERVAL (DEC)? DEF=010
Accept the default or enter the value of the interval (in
decimal) you want fo use,

2.3.10.3 Option 3 -- Sequential Forward/Reverse. This oaption
places ¢the head at cylinder address O and seeks forward to other
cylinder addresses, according to the interval you specify (O
interval: interval ... N). It seeks farward until it reaches
the maximum cylinder addvess. Then, it moves the head in the
reversa direction at the specified address interval (N, negative
interval, negative interval, ... 0) until it reaches cylinder O
In this manner, the head is moved back and forth at specified
intervals between cylinder O and the maximum cylinder address.

When you select this option, the following prompt appears:

CYL INTERVAL (DEC)? DEF=010
Accapt the default or enter the value aof tha interval (in
decimal) that you want to use,

2.3.10.4 Option 4 —— Walking X=N. X is the beginning cylinder
address (0); M is a cylinder address that you specify. This
option moves the disk head back and forth between cylinder
address X and cylinder address N. The value of X increases by 1
for each walk until it reaches N.

When you select this optian, the following prompt appears:

CYL ADDR (DEC)? DEF=0410 -
Accept the default or specify a cylinder address (in
decimal). This cylinder address is referred to as N Make
sure you da not enter the address of a bad track. Alsa, |if
you enter an address greatsr ¢han the maximum cylinder
address, the prompt appears again. Enter an address that is
less than the maximum address.
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2.3.11 Display Bad Track Map (DB) Verb

The DB verb reads the bad track map from the disk and displays it
an the DOCS interactive and error message device. The DB verd
prompt appears as follows:

DB — DISPLAY BAD TRACK MAP

The output appears in the following format:

BAD TRACK MaAP
MAPPED CYL ADR CYL ADR HEAD ADR DEFECT

FLAG=» (DEC) (HEX) {DEC) LENGTH
XXXX XXXX XX XXX
XXXX XXXX XX XXX

XXXX XXX XX XXX

An asterisk (#) under the MAPPED FLAG column indicates that the
head address at the specified cylinder address is mapped. An
asterisk entry can appear only when you are using a DSB80, DS300,
or WDP00 disk type. The DEFECT LENGTH column lists entries
accovrding to the number of bits.

Refer tao paragraph 1.3 for a description of what disk systems
support the bad track map and for an explanation of how te obtain
bad track maps.

If you attempt to execute the DB verb on a system that does not
suppart bad track maps: the following message appears:

VERB NOT APPLICABLE FOR DRIVE SELECTED

2.3.12 Display Controller Status (DC} Verbd '
The DC verb writes the status of the disk controller to the
terminal. It reads the contraller slave registers, farmats them,
and then writes them to the terminal in the following manner:

DC - DISPLAY CONTROLLER REGISTERS

CONTROLLER STATUS

DISK STATUS CMD HEAD S/R SECT CYL BYTE CNT
XXX XXXX XX XX XX XXXX XAXX

MEM ADR UNIT CONT STAT

XXXXXX XX XxxX

If the EN verb set ALT not equal to PRIMARY, a second line is
displayed far the alternate TP(CS.
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The abbreviations in the DC verb output are as follows:

DSKCOM

# DISK STATUS --— The status of the selected drive is

obtained from controller register O, The status

valus

is composed of the sum of the values that indicate the

current condition of the drive (X = irrelevant).

For

example, the status value AXXX indicates the offline

(8XXX) and write-protected (2XXX) conditions.

Value Meaning

axxx Qffline

4XXX Not Ready

2XXX Write Protect

1XXX Unsafe

X8XX End—af-Cylinder

X4xX Seek Incomplete

X2XX Offset Active

XYXX Pack Change
NOTE

I# you receive a 1 for the Y in drive status
for disk, the 1 designates a pack change. On
the other hand, if you execute one of the
command verbs (IC, IM: or LO}), the drive
status is read from word O of your command
stream, with it 7 designating the use of
gither slave A ar slave B If yau anter O
foar bit 7 (werd O = 000), slave A is
referenced. I# you enter 1 (word O = 100).
slave B is referenced. After a command is
ijssued, the drive itself determines the value
of the drive status; then, the particvlar
drive resets ¢this bit teo a predetermined
setting. Refer to the EN verb to detarmine
how to set up a slave B.

This feature is not available on an §200
camputer.
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# CMD -- Command number (Register i, with the head addrass
masked off)

Value Caommand

0000 Store registers

0100 Writs format

0200 Read data (see proper installation and

operation manual for meaning of
various read types)

0300 Write data .

0400 Read unformatted (Trident headers anly}

0500 Write unformatted

0600 - Seek

0700 Restore

4100 Relaocate (DS80, DS300. WDBOOA. and WDP00 anly)

8400 Read unformatted

€100 Absolute write (DS80, DS300, WDBOOA, and WD?00
only)

# HEAD —- Surface address: >0 through >MAXHEAD.

# S/R == Sectors per records; the effective value of S/R is
always 01,

# SECT -- Sector address and sector number: >0 through
>MAXSECTOR.

# BYTE CNT -- Byte count far the data transfers remaining:
# CYL A =- Cylinder address: >0 through >MAXCYLINDER.
* MEM ADR -- TILINE memory address for data transfers.

* UNIT —= Number aof the unit, as follows:

Number Unit
o8 0
04 1

s = 2
o1 3
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# CONT STAT -— The contraller status is taken from
register 7 oaf the C8SB and indicates the status of the

controlier,

Value Meaning

axxx Idle

4XXX Complete

2X%XX Error

1 XXX Interrupt enable
Xaxx Lockaout

X4XX Retry

X2Xx Error corraction code

{ECC} used

X1XX Abnormal completion
Xxax Memory error

XX4X Data error

XX2x TILINE time—ouf
X1X - ID srroar

Xxxg Rats error

XXX4 Command timer delay
XXX2 Search error

XXX1 Unit error

NOTE

The retry status (X4XX) appears when any
command requires one or more retries o
execute. You can establish ¢€hresholds For
the maximum occurrences of RETRY or SEEK INC
status. Yau can suppress errTor messages 99
they are ngt printed until after the
threshold has been reached. Refer to the EN
varh for mora informatian.
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The DS verb checks far drive status errors.

NCTE

You must axecute ¢the Store Registers (SR)

verb baefare the DS _ verb

carrectly.

will exrecute

If no errors exist in the CDI400 controller, the DS verh displays

the following message:

*# CD1400 DRIVE STATUS:
NO DRIVE STATUS ERRORS EXIST:

## CD140C0 DRIVE MICROPROCESSOR FAULT STATUS:
NGO DRIVE MICROPROCESSOR FAULTS EXIST

If the DS verb detects an erraor on the CD1400, the following

message appears:

THE FOLLOWING DRIVE STATUS ERR EXIST: secondary message

One or mare af the following secondary messages accompanies the

preceding message:

INTERNAL WRITE PROTECT
SEEK ERROR

HEAD SELECT FAULT

VOLTAGE FAULT

WRITE QR READ FAULT

WRITE OR READ OFF CYLINDER
WRITE FAULT

NQ HEAD SELECT FAULT

In addition, the DS verb determines the
the CD1400 and wrifes one or maore of the

specific fault status of
following messages:

##CD1400 DRIVE MICROPROCESSOR FAULT STATUS

OPERATION PHASE: (secondary message

LAST VALID CYL = XXX
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The list of secondary messages is as follows:

NO DRIVE MICROPORCESSOR FAULTS EXIST

RETURN TO TRACK CENTER

WAIT FOR COARSE SEEK COMPLETION

AFTER SEEK SETTLING

IDLE LOOP

RETURN TO ZERQ MOTIOM

END OF VELOCITY TABLE

HEAD LOAD

AWAIT AGC DURING HEAD LOAD

AWAIT TRACK CENTER-LOAD OR RTZ

SETTLING-LOAD OR RTZ

OFFSET ACTIVE

CLEAR OFFSET SETTLING

###DRIVE ERR: INVALID PHASE#*#

SPINDLE DIDN‘T START/STOP 2 MIN AFTER
ERSOL/ERSTP WAS NOTED

SPINDLE START > 70 SEC

NO SPINDLE MOVEMENT

NO DRIVE TO SOLID STATE RELAY

SOLID STATE RELAY FAILURE

STOP TIMEOUT

EMERGENCY RETRACT FAILURE

NORMAL RETRACT FAILURE

CYL ADR >822

OFF TRACK >1200 USEC

UNEXP AGC IN HEAD LOAD

LOST AGC

RPM FAULT

LOST SPEED PULSES

ALLOWED TIME EXPIRED

N TRACK LOCK IN SETTLING

UNABLE TO READ FAULT STATUS

##%% ERROR: WRONG # OF BYTES FOR CYL ADR

If no errors exist in the DSBO or DS300 drives, the DS verb
displays the following message:

#% DSB80/300 DRIVE FAULT STATUS:
NO DRIVE STATUS ERRORS EXIST:

I# errors occur in the DSBO or DS300 drive: ane ar more af the
following messages appears:

SKING WRT#RDONLY
SETHD#RDY/ R/W UNSAFE
RETRACT HDS WRT#* (UTH+RD+0SA)
SETCYL#RDY/ IDXERR
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HDS NOT EXTENDED HEAD FAULT
SKIDXER NOT AT SPEED
EMERG RET IWFAULT
WRT#NQOT RDY DC USF

If you attempt to execute the DS verb on any system other than a
€D1400, DSBO. or DS300, the following message appears:

' VERB NOT AVAILABLE FOR THIS DISK TYPE AT THIS TIME

2.3.14 Display Trace Table (DT) Verb

The DT verb writes the returned status of the last ten commands
issyed. At the completion of every command, the -Command Issuer
subroutine stores the eight words of the TILINE peripheral
contral space (TPCS} in a trace table. This table contains the
resulting status of each of the last ten commands issued o the
cantroller. The format of the output is the same as that of the
DC verb. The DT verb prompt appears as fallows:

DT - DISPLAY TRACE TABLE

2.3.15 Enable Optiaons (EN) Verb
The EN verb .allows you to enable or disable certain execution
cptions., The prompt for the EN verbh is as follows:

EN-ENABLE OPTIONS

ENABLE CONTINUOUS TRACE? (0=NO., 1=COMMANDS, 2=STATUS, 3=BOTH)
DEF=0
Enter 3 if you want a continuous trace for both the commands
and their completian status. Enter 1 if you want a trace
for only the commands. Enter 2 if you want a trace for only
the command completion status, Enter O if yau do not want
the continuous trace at all.

ENABLE ERROR THRESHOLDS (0=NQ, 1=RETRY ONLY, 2=RETRY OR SEEK

INC ONLY?} DEF=l1-
Accegt the default if you want to allow <threshold retry
anly. Otherwise, enter O for no threshold or 2 for a RETRY
or SEEK INC threshold.

THRESHOLD FOR UNIT X7 DEF=0003 -

Accept the default or enter another threshold for ¢the wunit
under tasét.
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ENTER ALTERNATE TPCS TILINE ADDRESS: DEF= F800 -
Accept +the default if you do not want to use an alternate
TPCS TILINE address (the default is the same as the address
for the primary unit). Enter an alternate address if you
want to issue commands to (or manitor the status of) a disk
at a different TILIME address associated with the alternate
TPCS.

ENTER INT LEVEL: DEF=D -

Accept the default if you de noft want €o specify an
interrupt level for an altsrnate TPCS address (the default
is the same as the interrupt level for the primary unit}.
Otherwise, enter the interrupt level associated with the
alternate addreoss. The interrupt plug wiring on the
computer chassis determines the interrupt level associated
with the alternate TPCS.

Use the ENTER ALTERNATE TPCS TILINE ADDRESS and ENTER INTERRUPT
LEVEL options if youv want to issue commands to or moniter the
gtatus of a disk at a different TILINE address,

Use the ENABLE ERROR THRESHOLDS and THRESHOLD FOR UNIT X options
if yau want to inhibit printing error messages for RETRY or SEEK
INC, until the number of these status conditions exceeds the
threshold. This disk status is always printed. When the IT or
RS verb is executed, the count of RETRY or SEEK INC status
gccurrences is cleared.

2.3. 16 Exerciser (EX) Verb

The EX verb exercises the disk capabilities just as an actual
applications user daes. You can exercise a single disk drive or
multiple disk drives. You have the option of exercising the disk
with a variety of both Read and Write commands. You can also
axercise the disk only with Read commands ¢to preserve disk data.

The EX verb chooses between the following five operations and
then performs them continuously (and randomly} until either the
verh completes or yau halt it. Depending on the drive, it may
not use all five operations. The verb maintains status and data
error counts and writes them upon verh termination.

# Read with transfer inhibited -— The microprocessor on
the disk controller board performs redundancy checks for
data errors. The status error count increases whenever
a data erTor Qccurs.
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# Read —— In this case, a single sectar is read and the
data is verified, The read type and the data
verification method depend upon the disk type. Refer to
paragraph 1.3 for an explanation of read %types and data
verification methods.

# Read known data, checking the data =-= This aperation
consisfts of reading data previously written by the
axerciser. If the data read conftains known data
patterns:, and a gaood status is refurned, the data 1is
compared to the data written. The address, included in
the data at the ¢time of writing, is checked for
accuracy,

# Writing long records of object code, with the address in
the data -- The address is included in the first four
words of the data writtem and consists of the head,
cylinder, sector, and unit. The remainder of the record
consists of test praogram object code. The length of the
written record ranges fraoam a minimum of eight bytes to
the maximum number of bytes per ¢&rack. The address
words are saved for comparison when a read occurs.

# Writing worst-case patterns datar beginning with the
address af the write at the beginning of the data ——
This aperation writes 20500 words, five sectors: of
data. Words 1 through 4 contain &the head: cylinder,
sector, and drive unit addresses. Words 5 through S00
contain one af six possible warst-case data pattsrns ar
a random pattern. The address words and the pattern are
saved for comparison when a rsad occurs.

The number aof operations the verb performs depends upon disk
type:

Disk Type Operations
DSDD 20030
9 1/4" Winchester 20200
All athers »1388 (if verb is performed on one unit)

The number af heads multiplied by the
number of cylinders, (if performed an
more than ane unit)

The EX verb uses a random number generator in seftting up the head
address, cylinder address, sector addraess. and byte count. The
disk drives are switched randomly. The byte count is limited to
the maximum number of bytes in one track.

Before exscuting each read or write, the EX verb determines if

the track is in the bad track table. It does not attempt to read
or write to any track in the bad track table.
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Na command is given to write to cylinder O or to either of the
~diagnostic cylinders. This is ta avoid writing on bad track map
data.

The statuys error count is increased each time an operatiaon
completes with the arror +flag sget in the controller status
registar, The data aerror count is increased whenever a
discrepancy occurs in checking data obtained by a read operation.

The prompts for the EX verb are as fallows:
EX-EXERC ISER

EXERCISE ALL UMITS? DEF=Q -
Entar 1 if you want to exercise all units.

UNIT #X - ###DISK DATA WILL BE DESTROYED##%
This message appears for each unit that you specified in the
ENTER UNIT TO TEST prompt during initialization.

ARE YOU SURE YOU WANT TO RUN THE TEST WITH THESE DISK SAVE DATA
PARAMETERS? ##ANSWER THIS CAREFULLY¥*# (0=NQO. 1=YES) DEF=0Q
Verify that the disk data parametars are correct for each

unit befare continuing. [ you are unsure of proceeding
with these parameters, accept the default (0). The VERB?
prampt then appears. Reexecute the IT verb to change the
parameters.

I# you are sure of proceeding, anter 1 to begin execution.
RUN UNTIL INTERRUPTED? DEF=0 -
Accept the default if you want the verb to complete on its
oun, Enter 1 if you want the verb to execute continucusly
until yau press the CMD key.
Whan the verb begins execytion, the following message appears:
EXERGISER NOW BEING PERFORMED

At completion, the EX verb issues the following message:

ERROR COUNTS: DATA=XXXX STATUS=XXXX TIMING=XXXX RETRYS=XXXX
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2.3.17 Format Disk (FD} Varb

The FD verb formats almast the entire dxsk pack. The diagnostic
cylinders are not formatted and you have €he option of farmatting
cylinder O. The status checker monitors the status register
during verb execution and reports any errors to ¢the interactive
davice.

The FD verb prompts appear as follows:
FD-FORMAT DISK

DO YOU WISH TO FORMAT CYLINDER G, HEAD O

##% THIS WILL DESTROY THE OS BAD TRACK MAP %% ? DEF=0Q -
Enter 1 'if you want to destroy the map: accept the default
if you do noat,

YOU WILL HAVE TO RUN "SA" VERB ON "DSKSA" TO RE-CREATE THE 0OS BAD
TRACK MAP.
This messdge appears if you chose ta destroy the 05 bad

track map. If you want to recreate the map. you must use
the Execute Surface Analysis (SA) verb in the DSKSA
diagnostic. The DSKSA diagnostic is also included in this
valume. ‘

ARE YOU SURE YOU WANT TD FORMAT ALL OF UNIT # X ? DEF=Q -
I+ ygyau enter 1, the FD. verh performs ¢the following
aperations on all +tracks except those on the diagnastic
cylinders:
# Formats the tracks with one sector per record
# Writes O values tg the &tracks

When the verb completes, the following message appears:

FORMAT DISK COMPLETE
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2.3.18 Issue Command (IC} Verb
The IC verb issuves a command to the controller or drive from a
hexadecimal memory address that you enter. The cammand is eight

words lang. To set up the command: you can use the BC verb or
the DOCS Medify Memary (.MM) verb.

The IC verb prampts appear as follows:
IC-IS8UE COMMAND

STARTING ADDR OF COMMAND (DEF=XXXX)
Accept the default or select another address. The default
starting address displayed is the beginning address of a 32—
word block that DSKCOM does not modify. You shaould build
commands in &this area if you wanf to save them. VYau can
build any number of commands there, but only the first faur
are guaranteed to he protected.

CHECK STATUS?(0=NQ. 1=YES) DEF=1
Accapt the default if you want to check the status of the
target controller aor drive. Any errors found arse repaorted.
If you enter O, no status checking is perfaormed. Howeaver.:
you can still use the DC or DT verbs to display the retyrned
status.

To select which slave the IC command addresses, reset bit 7 in
register O to address slave A; set bit 7 to address slave B.

2.3.19 Issue Multiple Commands (IM} Verh

The IM verb issues multiple commands from memory to the
controller or drive., The commands require sight woerds each and
must be stored in consecutive memovry locatians.

The IM verb prompts appear as follaows:
IM - ISSUE MULTIPLE COMMANDS

STARTING ADDR OF GCOMMAND (DEF=XXXX) o
Accapt the default or select another address. . Thie default
starting address displayed is the beginning addreas of a 32—
word block that DSKCOM does not modify. You should build
commands in %this area if you want to save themi Yau can
build any number of commands there, but anly the: first Ffour
are guaranteed ta be protected. o

HOW MANY COMMANDS? (DEF=XXXX)
Enter a hexadecimal number greater than zero.
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CHECK STATUS?(0=ND: 1=YES)DEF=1
Accept the default 1if you want to check the status of the
target controller or drive. Any errors found are reported.
[# you enter O, no status checking is performed. However.
you can still use the DC or DT verbs ta display the returned
statbtus,

To select which slave the IM command addresses, reset bit 7 in
register O to address slave A; set bit 7 to address slave B.

2.3.20 Interchange Test (IN) Verb

The IN verb verifies the interchangeability af disk media an a
specific drive by reading prerecorded data from a spacially
formatted disk, You can build this disk by executing Test &1,
the Read Channel 'Margin Test, which places worst-case data
patterns an the disk.

The IN verb reads the data patterns and checks them. writing an
error message if a discrepancy occurs. It uses the same read
routine as the Read Channel Margin Test to verify that data is
read correctly from the media.

I[# the disk has not been formatted by Test &1, you can still
exacute " the IN verb. In this case, the verb relies only an the
built—in microcoded Error Correction Caode (ECC) to detect bad
read aperations. The IN verb prompts are as follows:

IN-INTERCHANGE TEST

ARE TEST FATTERNS ON DISK? DEF=0 -
If +the disk has been formatted by the Read Channel Margin
Test, enter 1) otherwise, accept the default (0Q).

LOOP? (DEF=0Q) -

Enter 1 if the test is to be looped continuously; atherwiss,
accept the default (0},
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2,3.21 Loap an Multiple Commands (LO) Verbd

The LO verb is similar ta the IM verb. However, when the LO vearb
campletes the last command, the verb returns to the first command
and laaops in the command list until you either press the CHMD key
or the loop count expires. The verh outputs the loap count
(number of times it has axecuted) to the computer front panel.
The test does not perform this operation on an S200 computer.
gsince it has no front panel. The LO wverb prompts appear as
follows:

L0-—-LO0P ON COMMANDS

STARTING ADDR OF COMMAND (DEF=XXXX)
Accept the default or select another address., The default
starting addreas displayed is the beginning address of a 32-
word black that DSKCOM does not modify. You should build
commands in ¢this area if you want to save them, Yau can
build any number of commands there. but only tha first four
are guaranteed to bhe protected.

HOW MANY COMMANDS? (DEF=XXXX)
Enter a hexadecimal number greater than zero.

CHECK STATUS?(O0=NO, 1=YES} DEF=1 -
Accept the default if you want %o check the status of the
target controller ar drive. Any errors found are reported.
I#f you enter Q. no status checking is perfaormed. However.
you can still use the DC or DT verbs to display the returned
status.

NUMBER OF LOOP COUNT? DEF=0000 -
If you accept the default, the LO verb loops on the command
list indefinitely. You can exit out of the loop at any time
by pressing the ESC key.

2 3.22 Print Error Counts (PE) Verb
The PE verb writes: the current errar counts in hexadecimal to the
I/0 device in the faollowing format:

PE — PRINT ERROR COUNTS

###ERROR COUNTS: DATA = WWWW TIMING = YYYY STATUE = XXXX
RETRYS= ZZZZ

I# the previous operation was a CA, CT, LA, ar LT verb, then ¢the
following is alsg printed:

LOGP COUNT = NNNN
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2.3.23 Unit Switch (PS) Verb

The PS verb verifies the ability of the controller ¢o correctly
address the +fixed and removable drives. It also allows you ta
alternate the drive addresses. Before execyting this verb. you
must enter the IT verb fo initialize the test for the two drives
under test. The PS verb writes the fallawing message when it
exacutes:

LOOP? (DEF=0) -

Enter 1 (for yes) or accept the default of Q (for no). If you
did not specify two wunits at initialization. the +fallowing
message appears:

TWQ UNITS ON SAME PHYSICAL DRIVE MUST BE AVAILABLE
You must then execute the IT verb to initialize the second unit.

The verb writes data to the first diagnostic track on each drive,
reads the data, and checks it. The verb performs this cycle 50
times for one loop. If the data does not compare, the verb
writes the following message, indicating the expected and
received data: :

PACK SWITCH ERROR
EXP: XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
REC: XXXX XXXX XXXX XXXX XXXX XXXX XXX XXXX XXXX

The verd increaases the data error count every time data does not
compare and writes the data that did not compare to the terminal
when the verb completes execution.

Alternating between the first unit and second wunit under test,
the verb executes a seriss of reads (with data transfer inhibited
on cylinder 1., head 0). The status srror count increases sach
time the hardware microgode redundancy check detacts a read
8TTor. T

This wverb is not opéﬁitional an Winchestears, If yau try te
select it: the Fullominmlmessage appears:

VERB NOT APPLICABLEfFDR DRIVE SELECTED

2.3.24 Print Verbs (PV) Verb
The PV verb lists and bniefly describes all availahle DSKCOM test
verbs on the interactivd device.
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2.3.25 Read Disk (RD) Verb

The RD verh verifies that data after a read matches ¢the data
bafare the read. It also verifies ¢that a disk is faoarmatted
carrectly. It executes a Read command for every sector on the
number af tracks that you specify. All outputs far the RD verb
are in decimal. Enter your response to the following prompts in
decimal:

RD-READ DISK

READ ENTIRE DISK? (DEF=1} -
If you accept the default, the RD verb reads the entire disk
and the prompts marked with an asterisk do not appear.
Instead, the verb obtains the necessary head and cylinder
information +from the Store Regisfters parameters. I# you
enter Q, the prompts marked with an asterisk (*) appear.

BEGIN HEAD ADR (DEC)? (DEF=00) ~ (%)
Accept the default ar enter another head address.

END HEAD ADR (DEC)? (DEF=00) - (%)
Accept the default or enter anaother head address

BEGIN CYL (DEC)? (DEF=000Q0) - (*)
Accept the default or enter another cylinder address.

END CYL (DEC)? (DEF=maximum cylinder address) = ()
Accept the default or enter another cylinder address.

At completion, the RD verb issuves the following message:

ERROR COUNTS: DATA = WWWW STATUS = XXXX TIMING = YYYY RETRYS = ZZZZ

I the data does nat compare, the verb increases the data error
count and writes the expected and received data.

If the verb detscts a status aerror, the status error count
increasaeas and the Status Checker routine writes an error message.
When the verb completes execution, it writes the error count to
the terminal.
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2.3.26 Reset Hardware (RS5) Verb

The RS varb issues a Hardware /0 Reset and a Restore command to
aach drive under tast. You can use it €0 reinitialize ¢the
hardware and disk controller whenever an UNSAFE or NOT READY
candition is set. This verb alseo initializes the command ¢&race
table by clearing the buffer where the table is stored. You
shauld examine &the controller ta ensure that the fault light did
not turn on during the test. The RS verb writes the following
message when it executes:

RS — RESET AND RESTORE DONE
HARDWARE RESET AND RESTORE DCONE

2.3.27 Store Registers (SR} Verh

Ugse the SR verb to obtain the Stare Regigters values aof the drive
under test. It performs a Store Registers command and writes the
disk descripfor wards in the following format:

SR — STORE REGISTERS
TOTAL WORD COUNT= >XXXX

SECT/TRACK = >XX OVERHEAD/RECORD =>XX
TRACKS/cYL =>XX CYL/DRV =>XXXX
NOTE

The CYLINDERS/DRIVE value does nat include
diagnastic cylinders aor spare cylinders (it
available).

2.3.28 Initialize Test (IT) Verb
After you load DSKCOM. DOCS executes the IT verb automatically to

begin initialization. You may execute the IT verb afterwards ¢to
reinitialize the original parameters.
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2.4 TEST DESCRIPTIONS

The following paragraphs daécribe the DSKCOM test parts and their
tests.

2. 4.1 Part 1| -- Disk Interface Test (Test 11}

Test 11 issues a Store Registars command to the controller and
then checks the conftroller status. It compares the returned
descriptor words to a table of known goad values far the type af
digk indicated during test initialization. All the diak drives
are checked in this manner, I# ¢the descriptor words do not
compare with any of the lists in the table, Test 1ii writes an
erTOT message.

2.4.2 Part 2 —— Disk Addressing Tests
Part 2 caonsists of Tests 21 through 24. This part does not write
to the disk.

2.4.2. 1 Test 21 — Sector Addressing Test. Test 21 checks the
disk drives ability to address and write to aevery secfor oan a
track. The test writes the sector address into every sector on
diagnastic cylinder #1 in ascending order. It then reads and
compares the data in descending arder,

2.4.2.2 Tast 22 —— Track Addressing Logic Test. Test 22

verifias the %rack addressing logic. It performs a read of
sector O on all goad tracks of the first two cylinders. All
remaining tracks of head 0 are then read. The data returned is

checked and an error is reported if a discrepancy is faund.

2 4 3.3 Test 23 —— Jitter Addressing Test. Test 23 verifies the
ability of the disk ts perform read operations in rapid sequence,
It begins reading at the center cylinder on surface 0 and
alternately increases and decreases cylinder addresses until it
reaches cylinder O ar the maximum cylinder address.

Upon caompletion of each Read command, the test verifies the data
returned. Incorrect data results in an error being reparted.
The test writes a count of any errors detected at test
completion.
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2.4.2.4 Test 24 -—- Random Read Test, Tast 24 verifies the
ability of the disk to perform read operations in rapid segquence
by issuving Read commands in random order. The type of Read
command issued and the way the data is verified depends on the
disk type. The number af Read commands executed during the test
depends on the drive size.

The test uses a randam—number generator to obtain random values
for the head address, cylinder address. sector address, and byte

caunt, These wvalues are held within the disk parameter limits,
. as determined by the Store Registers command. A new Tandom
address is generated far each successive Read command. Ag stated

previously, the bad track map is checked before any command is
issued:; if the command attempts to access a bad track, the verh
genarates a new random addreas for the command. I+ an error
accurs, the test increases the proper error count and displays an
error message. When the test caompletes, it writes a count of any
arrors detected.

2.4.3 Part 3 =— Crass Baundary Tests
Part 3 congists of Tests 31 through 33.

2.4.3. 1 Test 31 —— Cross Sector Baundary Test, Test 31
verifies that a write continues to the next sector when the write
eccurs on a sector whose byte count exceeds the bytes—per—sector
parametar. The test also ensures that the unused pertion of ¢the
second sector is 0. The test is performed on all sectars axcept
the last.

2.4.3.2 Test 32 -— C(Cross Head Boundary Test. Test 32 ensures
that a write «crosses ta the next head when the write accurs on
the last gsector of a head whose byte count exceeads the bytes—per-

record paramefter. The test is performed on all heads except the
last.

2.4.3. 3 Test 33 -— Cross Cylinder Baundary Test. Test 33
ensures that a write crosses to the next cylinder when the write
accurs on the last cylinder of the last head and the hyte count
of that head exceeds the bytes—per-record parameter,.

2.4.4 Part 4 -— Gontroller Status Tests

Part 4 consists of Tests 41 through 43. This part checks ¢for
spacial conditions in ¢the controller status and disk status
registers, It igssues commands that farce the error bits in +the

staftus registers to set. The test then verifies that the correct
bits have been set. The first diagnostic cylinder is used in all
tests that write to the disk.
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2.4.4. 1 Tegst 41 —- Verify Transfer Inhibit Test., Test 41
checks the ogperation of the transfer inhibit bit in word 1 of the
eight—-word command format. The test reads sector O on the first
diagnostic cylinder with the transfer inhibit bit set in a read
buffer; then: it checks the rsad buffer to verify that the data
has not been changed.

2.4.4.2 Tast 42 — Zero Ward Count, Zero Write Test. Test 42
ensures that a sector is filled with zeros when a Write command
specifying a word count of zeros is issued. The test first
issues a Write Data command that sets the word count to zeros and
the write buffer to >FFFF in sector O of the first diagnastic
cylinder. It then issues a Read Data cammand to the sector and
checks the read buffer to verify that it contains all zeraos.

2.4.4.3 Test 43 ~— TILINE Time—-QOut Test. This test is skipped
when an 8200 computer is the host, Test 43 checks the TILINE
time—out bit in controller register 7 as follaws:

1. Issues & Store Registers coammand to the disk,
spaecifying a nonexistent memory lacation (>FBFE) as the
target memory address

2. Checks for the following conditions:

# I# a controller IDLE does not occur hefare two
real—-time clock pulsesa, an error message
appears.

# If a cantraller IDLE occurs before two real-
time clock pulses, the test checks the
controller status {(register 7) tao verify that
the carrect status is rtefurned.

2,.4.5 Part 5 — Memory Tests

Part 5 consists of Tests 51 and 52; which use the first
diagnostic cylinder. If, in the casa of either test, the test
cannot find a good track, the following message is diaplayed and
the test is skipped:

DIAGNBSTfC CYLINDER #1 IS TOO BAD - TEST SKIPPED
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2.4.3.1 Test 31 -— Unmapped Memory Addressing. Test 351 tasts
the ability of the controller to read and write to unmagped 990
memory (that is, every memory location from the end of the DSKCOM
diagnostic program fo the end of usable unmapped memory). All of
this memory is vsed as a large read and write huffer. Test 51
cperates in the following manner:

1. Loads each word of the memory .buffer with its own
address,

2. Writes the buffar to the first diagnostic cylinder,
head O, of the disak.

3. Clears the memary buffer.

4, Reads the data written to the disk back into the memary
buffer,

5. Checks each waord of the buffer %o verify ¢that ({4
contains its own addresas.

2.4, 5.2 Test S2 -— Mapped Memory Addressing. Test 52 verifies
the ability of the contreller to read and write 0 lacations in
mapped mamory. I# the system has no mapped memory, this test isg
skipped.

The test determines which BK-byte blaocks of mapped memary are

available and then performs the fallowing procedure an each ane:

1. Sets up a >00BO0-byte buffer of data at the beginning of
the 8K-byte blaock. Each pair aof wards in the buffer
contains the pracessor address and the mappad hias,

2. Writes the >0080-byte buffer from mapped memory ta the
disk.

3. Clears the buffear.

4. Reads the >0080 bytes of data from the disk back to the
mapped mamary buffer,

5. Checks =ach data pair to verify that it contains its
correct address and bias.

The test skips any part of an SK-byte segment that fails to
initialize,
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2.4.6 Part & —— Read Channel Margin Test and Short Exerciser
Test
Part &6 cansists of Tests 61 and &2.

2.4.46 1 Test 61 —— Read Channel Margin Test. Teat 61 detects a
read channel margin loss by reducing the normal margin. First,
it formats particular cylinders and surfaces with certain data
patterns. After writing the patterns, the test reads them with
any aof nine available Read Data commands that use strobes and
offsats, (axcespt the WDBCOA, which has na strobes nor offsets),
so0 all reads are nominal. The commands test the margin in the
drive’s read channel by vreducing %he margin with strobes and

offsets, This aperation detects any ervaors due fto an
insufficient margin. The selected data patterns allow optimum
detection; the selected disk addresses allow the greatest

variation within the available time.

The followifg cylinders and heads are formatted and read, in the
sequence listed:

Cylinders Head
Tha first & adJaeanﬁ gaood cylinders O to max.
{max. /2)=3 to (max, /2)+2 0O to max.
max—3 ta max, O to max.
NOTE

This test avoids bad tracks in the above
cylinder ranges. If the test discovers a bad
track: it finds the first set of six adjacent
good $racks cn the same surface where it
found the bad ¢&rack.

The following werst—case patfterns are used in formatting and
reading the disk: :

>6dB&- >DB&A, 2CCCC., >DB&7, >AAAA, DE32A
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The fallowing read types are used on all drives except the
I WDB0QOA, which uses only the first read type:

READ DATA

READ DATA, STROBE EARLY

READ DATA. STRCBE LATE

READ DATA, OFFSET REVERSE

READ DATA, OFFSET FORWARD

READ DATA, STROBE EARLY, OFFSET REVERSE
READ DATA. STROBE EARLY, OFFSET FORWARD
READ DATA, STROBE LATE, OFFSET REVERSE

READ DATA. STROBE LATE, OFFSET FORWARD

Each of the precaeding types of Read commands is used as followsa:

1. The entire track is read with data transfer inhibited.
The controller board microprocessor uses the ECC to
deteact redundancy errora. I+ a failure occurs, an
errar message appears and the status error count is
increased.

2. The first five sectors of the track are read as the
data is being &¢ransferred. The test program compares
each waord read against the data pattern axpected. Any
discrepancgy rasults in 4an  arrer message., which
specifies the pattern expected, the pattern received,
the cylinder number, and the head number. In addition,
a4 discrepancy increases the data error count.

2.4.6.2 Test 42 -— Short Exerciser Test. Test &2 perfarms the
same operations as the EX verb except that it performs no unit
switching. Alsg, it does not execute any writeg if you select
the save data option. The number of operations the verb performs
depends upon disk type:

Disk Type Operations
DSDD . 20030
5 1/4" Winchester 240200
All cthers >1388 (it verb is performed on aone unit)

Tha number of heads multiplied by the
number of cylinders (if performed on
more than one uni§)
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3.1 ERROR MESSAGES

DSKCOM issues two types of errar messages: error messages that
are common to DSKCD1., DSKCD2, DSKCOM, and DSKSA and thoese that
are specific to DSKCOM. Paragraph 3.1.1 describes the common
erraer messages; paragraph 3.1.2 describes ¢&he specific error
messages.

3.1.1 Common Errar Messages
The following error messages common to DSKCD1., DSKCD2, and DSKCOM
are described and grouped according to functional suvbroutines:

Verify Store Registers Subroutine

#+##ERROR 0QO01B -
STORE REGISTER VALUES DIDM‘T AGREE WITH THE DISK TYPE ENTERED
DURING “IT"

EXPECTED VALUES FOR A AAXXXAXX

WORDL = XXXX WORD 2 = XXXX WORD 3=XXXX

RECEIVED VALUES FOR A AXXXXXXX :

WORD1 = XXXX WORD 2 = XXXX WORD 3=XXXX

###ERROR QO1E .
MISCOMPARE BYTES ~ ADDRESS=XXXX BYTE=XX —— ADDRESS=XXXX BYTE=XX

Check Write Subroutine

20019 .
CAN‘T DESTROY DIAGNOSTIC BAD TRACK MAP
TRACK MAP o

#*#2ERROR 001D _ :
ILi EGAL COMMAND ISSUED - BYTE COUNT TOO LARGE

Jitter Addressing and Random Reads Subroubine

###ERROR COBE

UNFORMATTED READ DODESN‘T OBTAIN CORRECT VALUES
EXPECTED WORD1 = XXXX WORD 2 = XXXX WORD 3=XXXX
RECEIVED WORD1 = XXXX WORD 2 = XXXX WORD 3=XXXX
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Check Write Protect Subroutine

#%#ERROR QOOF
NO WRITE TO NONDIAG CYL WHEN SAVE DATA OPTION IS CHOSEN

Command Issver Subroutine

###ERROR 0011

NO DONE INTERRUPT - WAITED 10 SECONDS - AFTER COMMAND
(The IDLE bit in controller ward 7 failed to go
true atter 10 seconds. )

###ERROR Q012
NGO IDLE - WAITED S5 SECONDS - AFTER COMMAND

##3#ERROR 0013
STILL BUSY - WAITED 5 SECUONDS - AFTER SEEK OR RESTORE

###ERROR 0014
NO GATED ATTENTION INTERRUPT - WAITED 5 SECONDS

###ERROR Q015
IDLE BIT DIDN'T SET - WAITED 2 SECONDS

###ERROR OO01F NO IDLE BIT SET - WAITED 30 SECONDS

###ERROR QQ8F RESTORE, AFTER ID OFF-TRACK ERROR FAILED
STATUS = XXXX

NOTE

This message is displayad anly for the
WDBO0A. It means that the previous command
generated an ID Off-Track error and that the
Restore command used to correct this
condition failed with the status shown in the
eETTOT message.

-— CTL
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Disk Interrupt Subroutine

#+##ERROR Q016
UNEXPECTED INTERRUPT OCCURRED — PC =XXXX

###ERROR Q017
EXPECTED INTERRUPT OCGCURRED AT WRONG TIME: REG 7= XXXX

###ERROR Q018
ATTENTION MASK % LINME MISMATCH - AFTER EXPECTED GATED INTERRUPT
REG 0= XXXX :

###ERROR 00A4
INTERRUPT RECEIVED WITH IDLE BIT NOT SET

###ERROR 0O0AS
UNEXPECTED CHANGE OF TPCS REGISTER

Diagnostic Cylinder Subroutine

###ERROR 0021
##4 BAD TRACK MAP IS NOT VALID ##%
### RUN DSKSA TO RESTORE THE MAP i

General Information Subrautine

##+ERROR Q022
MISCOMPARE OF DATA AT ADDR=XXXX DATA=XXXX —— ADDR=XXXX DATA=XXXX

###ERROR 001C

CONTROLLER STATUS

DISK STATUS CMD HEAD S/R SECT CYL BYTE CNT
XXXX XXXX XX XX XX b 9.$.¢ XXX

MEM ADR UNIT CONT STAT

XAXXXX XX XXXX. .
This error message appears when a status error occurs. This
message is similar to the output from the Display Contraller
Status (DC) verbh. (See the verb description for an
exp lanatian of error conditions.)

3.1.2 Specific Error Messages
The following error massages specific to DSKCOM are described and
groupad according to fest aor verb, :
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Test Error Message

###ERROR 0030
SECTOR ADDRESSING ERR REC ‘D SECTOR # XX —— EXCP‘D XX
DATA READ XX

Tast 31 Errvar Messages

##*ERROR Q034
CROSS SECTOR BOUNDARY TEST ZEROING ERROR

##+ERROR Q035
CROSS SECTOR BOUNDARY DATA ERR BETWEEN SEC. # XX & SEC. # XX

Test 32 Error Message

###ERROR 0036
CROSS HEAD BOUNDARY ERR

Test 33 Error Message

###ERROR 0037
CROSS CYLINDER BOUNDARY ERROR

Test 41 Error Messiges

. ###ERROR 003D
READ DATA XFERED WITH XFER INHIBIT BIT SET

Test 42 Error Messages

##*ERROR 0040
»128 ZERC WORDS WRITTEN DURING WRITE DATA WITH WORD COUNT= 0O

###ERROR 0041 ,
NON-ZERQO WORD WRITTEN DURING WRITE DATA WITH WORD COUNT= 0

Test 43 Ervor Messages

###ERROR 004A
STORE REGS TO NON-EXISTENT MEM RETURNED WRONG STATUS
STATUS EXP= AB20 -- RCVD= XXXX
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##4#ERROR QO4B
STORE REGS TO NON-EXISTENT MEM DIDN'T COMPLETE IN 8 MS
STATUS = XXXX

Test 51 Error Message

*##ERROR 0088

ERR IN ADDRING UNMAPPED MEM

CONTROLLER IS SET UP TO READ % WRITE EVERY ADDR
INTO ITSELF FROM END OF DIAG TO END QOF

15T 32K BLOCK OF MEM THIS ADDR DIDN'T

CONTAIN ITS OWN ADDR AS DATA

ADDR = XXXX DATA = XXXX

Test 52 Error Messages

###ERRCR QOBA

MAPPED MEM SUBTEST SKIPPED

DID WRITE OF ADDR THEN BIAS TO CONSECUTIVE MEM
LOCATIONS WITH MAP ENABLED, EXPECTED BIAS VALUE TO BE
CONVERTED TO THE ADDR OF LOCATION

ADDR= XXXXXX BIAS VALUE= XXXXXX

Test &1 Evror Messages

###+ERROR 0098
STATUS ERROR WHILE READING

###+ERROR 009C
DATA COMPARISON ERROR

##+ERROR Q09D
PATTERN XXXX HEAD ADDRESS XXX CYLINDER ADDRESS XXXX

Taat 62 Error Message

###ERROR Q0AO
READ ERROR ON WORD: XXXX EXPECTED: XXXX RECEIVED: XXXX

Resaet Yerb Error Maessage

###ERROR C06&1
UTC >20 SEC TO BECOME NOT BUSY AFTER A RESET
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Pack Switch Verb Error Msssage

#+##+ERROR 0098
PACK SWITCH ERR

General Error Message

###ERROR ©038
UNABLE TG PERFORM TEST - SAVE DISK DATA HAS BEEN SELECTED AND
DIAGNOSTIC CYLINDERS ARE TOO BAD TO RUN THIS TEST
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DSKEA

Disk Surface Analysis

1.1 INTRODUCTION

The Disk Surface Analysis Test (DSKSA) 1is a verb module that
analyzes the disk media. It is not a diagnostic that performs
specific hardware tests. ' '

You can use DSKSA to perform any of the following functions:
# A complete surface analysis of a disk surface

# A partial surface analysis of a disk surface, limited +to
specific tracks

# An investigation of disk media problems, using the
utility verbs designed for troubleshooting

To perform a surface analysis in DSKSA, use the Execute Surface
Analysis (SA) verd, Do not perform a surface analysis on a disk
that contains data that you want ¢to save, since ¢the 8SA verd
destroys the data on the disk. If you are unsure about the need
to retain the data, back up the data on another disk before you
execute the SA verb on the target disk.
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1.2 TEST REGQUIREMENTS

You need the following equipment to execute DSKSA:
# A Model 990 Computer with a minimum of 44K bytes aof
memory (where K equals 1024} gar a Business System
computer with 44K bytes of memory

# If you are using a 990 computer, yau nesed ane of the
following controllers:

- (D1400 disk controller (TI part number 2269405-
0001 or -0002)

= TILINE(TM) Peripheral Bus Interface (TPBI)
controller (TI part number 2270820-0001)

= WDP00 disk controller (TI part number 2244780-0001
through 0004)

# One of the following disk or diskette drives:

- CD140d (TI part number 2269906—-XXXX)

- DSB0 (TI part number 2308449-XXXX)

- DS300 (TI part number 2308500-XXXX)

- WDS00 (without double—-sided double-dansity (DSDD)
diskette drive (TI part number 2532738-XXXX); with
DSDD diskette drive (TI part number 2332783-XXXX)

- WDS00A (TI part number 2232480-XXXX)

= WDE0O0 (TI part number 2215801-XXXX)

= 138 megabyte WDP00 (TI part number 2244790-0001.
-0002)

~ 423 megabyfte WDP00 (TI part number 224479C-0003.
-0C004)

= 38, 49, 114 megabyte WDBOOA Winchester drives (TI
part number 2243216-0001, -0002, -0003)

# An interactive terminal

# A lIoading device

TILINE is a trademark of Texas Instruments Incorporated.
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1.3 TEST CHARACTERISTICS

Familiarize yourself with the following characteristics of DEKSA
hefore executing the test:

# DSKSA executes under the Diagnostic Operational Control
System (DOCS). Volume 1 of +the Unikt Diagnostics
Handbook contains, information about DOCS gperation.

# DSKSA supplies verbs in addition to those that come with
DOCS. See paragraph 2.3 for a description of the verbs
available. .

# Bad track handling is dependent upon the system on which
you run DSKSA:

- The DSBO. DS300, WD900, and WDBOOA disk systems
use bad track relocation,

- Instead of using bad track relocation, the CD1400
and Winchaester (WD) systems place the locatian of
bad tracks in a bad track map.

~ Diskette drive systems simply output the lacatian
of bad tracks after execution of DSKSA.

% The CD1400, DS80, DS300. WDF00. WDS00, WDS00A, and WDBOO
disk systems utilize the twec innermost cylinders an the
disk as diagnostic cylinders, which are accessible only
to diagnostic tests. These cylindars are not included
by the CYLINDERS/DRIVE value returned by the Store
Registers command.

#* The DS80, DS300, WDP0Q, and WDB0OA systems alsa have ften
spare cylinders which are used for bad ftrack relocation.
These cylinders, like the diagnostic cylinders., are not
included in the CYLINDERS/DRIVE value returned by the
Store Registers command.

# DSKSA uses the second diagnostic cylinder, head 0, ta
record the bad track map on havd disks (a bad track map
is not kept for diskette systems). The bad track map is
a list of all the known bad tracks on the disk. Only
the Format Diagnastic Tracks (FC) or Surface Analysis
(SA) wverhbs can modify the bad track map. The size of
the bad track map varies according fo disk size and the
disk’s ability ¢to relocate bad ftracks. The sizes of
different bad track maps are as follows, according to
the type of disk system:
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CD14C0:, WDBOO, WDS00, and WDSGCA Winchester: &4
antries

PSBO: 128 entries
[830Q0: 236 entries
138 megabyte WDF00: 192 entries
425 megabyte WDP00: 384 entries
38 megabyte WDBOOA: 128 entries
&7 megabyte WDBO0A: 192 entries

114 megabyte HDEOOA:. 254 entries

DSKSA does nat keep a bad track map on diskettes.

It is very important to maintain the integrity of the
bad ¢track map. Theraefore, before attempting to read the

bad

track map. DSKSA performs a quick read-write-read

test to ensure the drive does not destroy the bad ¢track
map - while attempting to read it into memory. Since the
diagnostic tracks are not guaranteed to be arror free,
nine identical copies of the bad track map are recorded
on the disk (three groups of three maps: except the
WD800A, which has two groups of three maps). Refer to
Table 1 for the sector addresses that the three graups
use. DSKSA uses the following procedure faor reading the
bad track map:

DEKSA perfarms the quick read-write-read test, If
the tesf faila, it writes a message that indicates
the praoblem. Then, it allows you to attempt to

read the +first group of maps. I ¢the #first
attempt to read the maps fails, do not attempt
another, Instead, vuse ¢the utility verhs ta

investigate the drive problem.

If the quick read-write—-read test passes, the
diagnostic tries to find two copies of the map in
the first group that match completely. I+ DSKSA
finds a match, the task is complete. I# it does
not +find a match, it writes a message that
indicates the problem. Then, it allows you ¢to
attempt +to read fthe second group of maps. If the
attempt to read the maps faila, do not attempt

anather, Instead, use the wuwtility verbs ¢to

investigate the drive problem.

It is possible (but highly improbable) that the quick
read-write-read test sectors or the bad ¢track map
sactors are bad enough to cause attempts to read the
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maps to €fail.

DSKSA

Before attempting ta read the third group

of maps: use %the appropriate diagnastic to make sure the
disk drive does not have any hardware problems.

vuase the bad track

problem.
Table 1

Disk System Grovp 1
CD1400 OA, 0B,
WDRS00, WDSC0A 0A, 0B,
WDB8COo oA, OB,
NEso 2D, 19,
DS300 2D, 19,
WDP00 (138 maegabyte) o8, 12,
WDF00 (425 megabyte) 10, 17,
WDB00A 4, 8,
Diskette Systems N/A
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track

oc
oC
oc
0S5
05
14
24

while

Graup 2

oD,
oD,
oD.

31,

a1,
28,
40,
10,

OE,
OE.,
QE.
1D,
iD.
‘32
47,
18.
N/A

Bad Sector Addresses

oF
oF

Group 3

10,
10,
10,
39
39,
48,
70,

Do nat

investigating
Use any aof the other diagnostic tracks.

11,
11,
11,
21,
21,
s2,
77,

N/A
MN/A

the

12
12
12
oD
oD
5é
g4
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2.1 TEST INITIALIZATION

DOCE must load and initialize DSKSA before execution can hegin.

Volume 1 of the Unif Diagnostics Handbook explains the loading
procedure. :

When loading DSKSA: DOCS writes the name and version ef the test
as follows:

DSKSA - DISK SURFACE ANALYSIS. VERSION 208/84 #J

FOR USE WITH THE FOLLOWING DISKS: )
CD1400C, D580, DS300. WDBOGQ, WD300. WDS00A, DSDD-~WDSCQ/WDS00A,
WD?00, WDB0OOA:, AND CTHER

During initialization. DOCS issues a series af prompts. For each
prampt, if the default value shown is correct, press the RETURN

key. Otherwise, anter the caoarract value, Enter all
initialization values in hexadecimal, Two typas of
initialization procedures are available: initialization on a 990

computer and aon an S200 computer.

2.1.1 Initializatian on All Computers Except S200
If the computer you are initializing is other than amn S200, the
following prompts appear:

ENTER TILINE ADDRESS: DEF= FBQQ -
Switches on the disk controller beoard indicate ¢the TILINE
address of the disk.

ENTER INTERRUPT LEVEL: DEF= D -
The interrupt plug wiring on the computer chassis determines
the disk interrupt lavel. .

RUN TEST WITH INTERRUPTS ENABLED? (0=NO.1=YES) DEF=1 -~

If you accept the default (1}, the diagnostic takes aover the
hardware interrupt vactor and verifies that command
completion generated the carrect interrupéts. I+ you enter
Q. DEKSA does not use interrupts but uses polling instead to
verify command complation. I+ you accept the default (1),
the test always uses the hardware interrupt vector. If you
entar O, the interrupts are masked and are nat used.
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ENTER LINE FREQUENCY:. (0=30,1=40HZ) DEF=1 -
Selact &the 1line frequency wused by the central processing
unit (CPU) instead of that of the disk drive if they differ.
ENTER PRIMARY UNIT TO TEST: (0,1,2,3) DEF=C -

The drive (uni&) that you select becomes the primary targe$
of the test,

(%} ENTER DISK TYPE:
FOR CD1400 (REMOVABLE: O=1&MB. FIXED: 1=156MB, 2=48MB, 3=8QMB)
FOR TRIDENT (4=DS80, S5=DS300)
FOR WINCHESTER (WDB0O: 4=43MB, 7=18MB., 8=WDSQ0. A=WDSQ0A)
FOR FLOPPIES (9=DSDD - WDS00Q/WDS00A}
FOR WD900 (C=138MB, D=425MB)
FOR WDB0OA (E= 38MHB, F= 4A9MB, 10= 114MB
FOR OTHER USE (B) DEF = Q
Select one of the Foliouing supported disks:
# (D1400 14 megabyte removable disk (0)
# (CD1400 14 megabyte fixed disk (1)
# CD1400 48 megabyte fixed disk (2)
# CD14C0 80 megabyte fixed disk (3)
# Trident DSBO (4)
# Trident DS30Q0 (35)
# WDBOO 43 megabyte (&)
# WDBOO 18 megadyte (7)
* WDS00 (8)
* WDS00A (&)
# DSDD-WDSQO/WD300A (9)
# WDF00 138 megabyte (C)
#* WD900 425 megabyte (D)
* WDBQOCA 38 megabyte (E)
# WDEOOA &9 megabyte (F)
# WDBOOA 114 megabyte (10)

# Other (B}
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NOTE

Selecting type B (Other) causes DSKSA to skip
the verification of Store Registers values.
DSKSA operation in this case is similar to
DEBKSA oaperation on fleppy drives. If the
controller uses the lockout bit, this bit is
reflective of status conditions: 1 {an}
signifies good atatus; O (off) signifies bad
status. Yoau can analyze the T25, T50. and
7200 disk drives by selecting type B,

SAVE DISK DATA ? ##ANSWER THIS CAREFULLY## DEF=1 -0
Your response to this prompt determines whether the program

saves or destroys data on the disk. If yau accept the
default (1), yau inhibit writing over data except for the
diagnostic cylinders. If you enfer O/ you allow the disk

data to be destvoyed. You shaould accept the default anly
when you want to perform disk troubleshooting tasks: since
this inhibits execution of the SA verb.

After yogu have answered the appropriate prompts for the units you
specified. the diagnostic displays a summary of the save data
parameters. You can receive one of twao messages for each unit:

UNIT #0 - ###DISK DATA WILL BE DESTRAOYED#**#%
ar
UNIT #0 - DISK DATA WILL BE SAVED

Verify that the gsummary is correct before answering the next
praompt:

ARE YOU SURE YOU WANT TO RUN THE TEST WITH THESE DISK SAVE
DATA PARAMETERS?
##ANSWER THIS CAREFULLY#*# (0=NQO, 1aYES) DEF=0Q -1
This prompt serves as a double check to make certain you
want to proceed. I# you enter O (no), DSKSA returns to the
beginning o# the initialization routinae. I yosu enter 1
(yes), the following message appears:

###WRITE PRATECT ALL DRIVES NOT TESTED#*##

EXECUTE EA VERB? DEF= X .
Accept the default or enter the appropriate response. It
you choose to executa the verb, the Surface Analysis (SA}
verb executes immediately. '
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Initialization is now complete. Control returns to DOCS and the
VERB? prompt appears. Yau may execute any DAOCS or DSKSA verb.

2.1.2 Initialization on an S200 Computer
If the computer you are initializing is an §200, the follawing
prompts appear:

ENTER GROUP OF UNITS TO TEST? (0=4-7, 1=0-3) DEF=1 -
Accept the default if you want to test a unit (drive) in the
range O through 3. Enter O if you want ta test a unift in
the range 4 through 7.

If you accept the default in response to the previous prompt: fthe
following prompt appears:

ENTER PRIMARY UNIT TO TEST: (0.1, 2,3) DEF=0 -
The drive (unit) that you select becomes the primary target
of the test.

I yau enter O in response to the ENTER GROUP OF UNITS 70O TEST?
prompt, the following prompt appears:

ENTER O TQ TEST UNIT 4, 1 TO TEST UNIT 5, 2 TO TEST UNIT & OR

3 TO TEST UNIT 7 -
Enter the appraopriate number #for the unit you want to
select.

(#) ENTER DISK TYPE:
FOR CD1400 (REMOVABLE: O=16MB, FIXED: 1=15MB, 2=48MB, 3=80MB)
FOR TRIDENT (4=DSHO. 5=DS300) :
FOR WINCHESTERS (&4=8"(43MB), 7=8"(18MB), 8=WD300. A=WDSC0A)
FOR FLOPPIES (9=DSDD-WDS00/WDS00A)
FOR WD90C (C=138MB, D=42S5MB)
FOR WDB80CA (E= 38MH, F= &9MB, 10= 114MB
FOR OTHER USE (B) DEF = 0
I+ you are performing initialization on an S200 camputer,
you can only select one of the following disk types:

# WD3S00 (8)
# WDS00A (A}
# DSDD-WDS00Q/WDSQ0A ()

# QOther (B)
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(#) SAVE DISK DATA? ##CAREFULLY ANSWER THIS##» (0=N0, 1=YES)
DEF=1
Your response determines whether the pragram saves ar
deatroys data on the disk. If you accept the default (1),
you inhibit writing over data except for the diagnostic
cylinders, If you enter O, you destroy the disk data.

After you have answered the appropriate prompts for the units you
specified, the diagnostic displays a summary of the save data
parameters. You can receive one of two messages for each unit:

UNIT #X — ##xDISK DATA WILL BE DESTROYED###
ar
UNIT #X.- DISK DATA WILL BE SAVED

Verify fthat the summary is correct before answering the next
prompt:

ARE YOU SURE YOU WANT TO RUN THE TEST WITH THESE DISK SAVE
DATA PARAMETERS?
#+#ANSWER THIS CAREFULLY## (0=NO. 1=YES) DEF=0
This prompt serves as a double check to make certain you
want to proceed,. If you enter O (no), DSKSA returns to the
beginning of the initialization routina. If you enter 1
(yes), the following message appears:

###WRITE PROTECT ALL DRIVES NOT TESTED###
EXECUTE EA VERB? DEF= 1
Accept the default (1) if you want to execute the Surface

Analysis (SA) verb immediately; enter O if you do not.

Initialization is now complete. Control returns to DOCS and +&he
VERB? prompt appears. VYou may execufte any DOCS ar DSKSA verb.
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2.2 TEST PROCEDURE FOR INCOMING QUALITY CONTROL (IGQC)
Use the following procedure when executing DSKSA to evaluate new
disks or disk drives for IQC:

1. Use the FC verb ta format the diagnostic cylinder(s)
and write the initial bad ¢track map.

2. Usa the SA verb to perform the surface analysis and o
add the bhad tracks discovered during analysis to the
bad track mag.

2.3 LOADING

Valume 1 of the Unit Diagpostics Handbook explains the loading

procedura.

245400-9703 (Change 2} - 11 -



DSKEA ?9Q Mass Storage Devices

2.4 TEST VERBS

As DSKSA does not execute any tests., only wtility verbs and the
IT verb are available for your use. Utility wverbs help you

isolate errors that are detected during the executian of the
surface analysis.

Utility .

Verb Functiaon

BC Build command

DB Display bad track map ,
DC Display controller status
DT Display trace table

EN Enable trace

FC Format diagnoatic tracks
FD Format disk

icC Issue command

IM Issue multiple commands
La Loop on multiple commands
PV . Print verbs

RD Read disk

RS Reset hardware

SA Execute surface analysis
SR - Store registers

You may alse use the Initialize Test (IT) wverb to madify ¢€he

initialization parameters. Verb messages covered in +this
dacumentation include header messages and prompts that you must
respond %o before a specified verb can execute. However,

supplemental messages can also appear during the axecution of a
verh ar test. All vert messages appear in TTY mode.
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2.4,1 Build Command {(BC) Verb

By executing the BC verh, you can build an eight—-ward command in
main memory. You can then issuve this command to a contraller or
drive by executing the IC verb.

The BC varb prompts appear as follows:
BC-BUILD COMMAND STATUS BLOCK

STARTING ADDRESS OF BLOCK? (DEF=XXXX) -
Enter the adress in main memory where you want the eight—
word black %o hegin. :

HOW MANY COMMANDS DO YOU WANT? (DEF=0001) -
Enter the number of commands that you want, Far =ach
command that you desire, the verb will prompt you ta pravide
input for eight words (0 through 7).

INPUT WORD #0 (DEF=XXXX) -
Accept the default aor enter the desired hexadecimal value.

INPUT WORD #1 (DEF=XXXX) -
Accept the dafault or enter the desired hexadecimal value.

INPUT WORD #2 (DEF=XXXX) -
Accept the default or enter the desired hexadecimal valve.

INPUT WORD #3 (DEFsXXXX) =
Accept the default aor enter the desired hexadecimal value.

INPUT WORD #4 (DEF=XXXX) =
Accept the default or enter the desired hexadecimal value.

INPUT WORD #S5 (DEF=XXXX} -
Accept the default aor enter the desired hexadecimal valuse,

INPUT WORD #6& (DEF=XXXX) =
Accept the dé@ault or enter the desived hexadecimal value.

INPUT WORD #7 (DEF=XXXX) -
Accept the default ar enter the desired hexadecimal valus.
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2.4.2 Display Bad Track Map (DB) VYerh
The DB verb reads the bad track map from the disk and displays i
on the DOCS interactive device. The output appears in the
following faormat:
DB~-DISPLAY BAD TRACK MAP
BAD TRACK MAP

MAPPED CYL ADR CYL ADR HEAD ADR DEFECT

FLAG=# (DEC) (HEX) (DEC) LENGTH
XXX XXXX XX XXX
XXxX XXXX XX XXX

XXXX XXX XX XXX

An asterisk (%) under the MAPPED FLAG column indicates that the
track is mapped. An asterisk entry can appear anly when you are
using a DSB0. DS300, WD?0O0, or WDBOOA. Entries under tha DEFECT
LENGTH column are given according to the number of bhits.

Refer &to paragraph 1.3 for an explanation of how bad track maps
are abtained,

2.4.3 Display Controller Status (DC) Verbd

The DC verb writes the status of &the disk controller +%g the
terminal. It reads the controller slave registers, faormats them
and then writes them ta the terminal in the following manner:

DC~-DISPLAY CONTROLLER REGISTERS
CONTROLLER STATUS
DISK STATUS CMD HEAD S8/R SECT CYL BYTE CNT
XXX XXxXX XX X XX XX¥XX XAXX
MEM ADR UNIT CONT STAT
XXXXXX XX XXXX

If you select an alternate TILINE peripheral control space whan
you execute the EN verd, the DC verb displays an additional set
af controller status registers.
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The abbreviations in the DC verb output are as Follawsf

# DISK STATUS —-- The status af the selected
oabtained from caontroller register 0. The status

DSKSA

drive:
value

is composed of the sum of the values that indicate the

current condition af the drive (X = irrelevant).

Far

example: the offline (8XXX) and write-protected (2XXX)

conditions are indicated by the status valuve AXXX.

Value Meaning
axXxx Offline
4% XX Not ready
2XXX Write profect
1XXX Unsafe
xaxx End—ef-cylinder
X4XX Seak incomplete
X2xX Offset active
X1XX Pack change

- NOTE

If yay receive a 1 for the Y in drive status
for disk, the 1 designates a pack change., On
the other hand, if you execute ane of the
command verbs (IC, IM, or LO), the drive
status is read from word O aof your command
stream, with bit 7 designating the use af

either slave A oar slave B. I# you enter O
for bit 7 (word O = Q00), slave A is
refarenced. If you enfer | {word QO = 10QQ),

slave B ie referenced. After a command 1is
issued, the drive itgselt determines the value
ot the drive status; ¢&then, the particular
drive resets this bit to a predetermined
setting.

This +feature 1is not available an an 5200
computer.
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# CMD -- Command number (register 1, with the head address
masked off, the last two nibbles appearing as 00):

Value Command

0000 Store registers
ciGo Write format
0200 Read data (see proper installation and

operation manval for meaning of
various read types)

0300 Write data .

0400 Read unformatted (Trident headers only)

0500 Write unformatted

0600 Seeak

0700 Restare . )

4100 Relacate (DSBO, DS300, WDBOQA, and WDF0Q enily)

8400 Read unformatted

C100 Absaolute write (DSB0O, DS300, WDBO0OA:. and WDF00
anly)

# HEAD -- Surface address: 20 through >MAXHEAD. (A right
angle bracket preceding a value indicates a hexadecimal

valye, )

# 8/R -— Sectors paer record; the effective value of S/R is
always O1.

#*# 8ECT -— Sector address and sector number: >0 thraugh
>MAXSECTOR.

# CYL A == Cylinder address: 20 through >MAXCYLINDER.
* BYTE CNT -- Byte count for the data transfers remaining.
* MEM ADR -— TILINE memory address for data transfers.

# UMIT =— Number of the unit, as follows:

Number Unit
(o]} 0
Q4 1
Q2 2
ot 3
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# CONT STATUS -— The cantroller status is taken from
register 7 of the Command Status Block (CSB) and
indicates the status of the controller.

Value ) Meaning
XXX Idle
4xXxXX Complete
2XXX Error
1XXX Interrupt enable
X8XX Lockout
£4XX Retry
X2XX Error correcting code
(ECC) used
X1XX Abhnormal campletion
XX8Xx Memory errar
Xxax Data error
XX2X TILINE time—gut
XX1X ID arraov
xxxag Rate errorvr
XxXx4 Command timer delay
XXX2 Seaarch errar
Xnx1 Unit error
NOTE

The retry status (X4XX) appears when any
command requires one arv mare retrieg to
executea. You can suppress error messages so0
they are not printed until after the
threshold has been reached., Refer %to the EN
verh for more information.

'2.4.4 Display Trace Table (DT) Verd

The DT verb writes the returned status of the last ten commands
issued. At the completion of every command, the Command [ssvuer
subroutine stares the eight werds in &the TILINE Peripheral
Control Space (TPCS) in a trace table. This table contains the
resulting status of each of the last ten commands issuyed to the
controller. The format af the output is the same as that of ¢£he
DC verb.
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2.4.5 Enable Optians (EN} Verh

The EN verb allows an operator to enable or disable certain
execuytion optiaons. The prompt for the EN vert is as follows:

ENABLE CONTINUOUS TRAGCE? (0=NO, 1=COMMANDS, 2=STATUS, 3=BATH) DEF=0
Enter 3 if you want a continuous TPBI trace far both the
commands and their completion status. Enter I if you want a
trace for only the commands. Enter 2 if gou want a trace
far only the command completion status. Accapt the default
if you do not want the continuous trace at all.

ENABLE ERROR THRESHOLDS(O=NOQ, 1=RETRY ONLY, 2=RETRY OR SEEK INC
ONLY)? DEF=1 -
Accept the default if you want to establish error thresholds
for refries; enter 2 to establish them for baoth retries and
seek incampletes. Establish errar thresholds if you want to
inhibi¢ printing error messages far retries and/or seek

incompletes, However: disk status always prints. The
status count for retries or seek incompletas is cleared each
time you execute either the IT ar RS vaerb. I# yau da nat

want thresholds:, enter O.

THRESHOLD FOR UNIT X? DEF=0003 -
Accept the defaulf or enter-another limit far the unit under
test, '

ENTER ALTERNATE TPCS TILIME ADDRESS: DEF= FE00 -
Accapt the default if you do not want to use an alternata
TPCS address (the default is the same as the address far the

primary unit). Enter an alternate address if you want ta
issue commands to (or moniftor the status of) a disk at a
different TILIME addraess. The switches on a cantraller

determine the secondary TILINE address associated with the
alternate TPCS.

ENTER INTERRUPT LEVEL: DEF=E -

Accept the default 1if you do nat want to specify an
interrupt level for an alternate TPCS address (the default
is the same as the interrupt level faoar the primary unit).
Otherwise: enter the interrupt level associated wi&th the
alternate address. The interrupt plug wiring on the
computer chassis determines the interrupt level assaciatad
with the alternate TP(CS.
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You cannot select the last twa options (cancerning the alternate
TPCS) when you are using a Business Systam computer.

Use the ENTER ALTERNATE TPCS TILINE ADDRESS and ENTER INTERRUPT
LEVEL options if you want to issue commands to or manitor the
atatus of a disk at a different TILINE address.

Usa the ENABLE ERROR THRESHOLDS and THRESHOLD FOR UNIT X cptions
if you want €o inhibit printing.arror messages for RETRY or SEEK
INGC. until the number of these status conditions exceeds the
threshold. This disk status is always printed. When the IT eor
RS verbs are executed, the count of RETRY or SEEK INC status
gccurrences is cleared,

2. 4,4 Farmat Diagnastic Tracks (FC) Verb
The FC verhb performs the following functians:

1. Displays all existing bad tracks.

2 Allows user to destroy the initial bad track map found
on the disk and to bagin with a null map instead.

3. Allows user to enter tracks into the bad track map.

4. Allows the user to axamine the map and delete any &rack
that does not have the mapped bit set.

5. If the drive is a WDBOOA, the Test Parameter Cylinder
and the Formatter Bad Track Map are initialized. The
spare tracks are formatted using the SA Assist command
(>4400) if the user has chosen to use a null map.

6. Formats the diagnestic cylinders.

7. Writes nine copies of the bad ¢&rack map. (& Fo}
WDE00A), on head O of the seacand diagnastic cylinder.

8. Executes Write commands aﬁd data verification
operations on the second diagnostic cylinder.

The FC verb first attempts to read the maps from the diagnestic
cylinders. If the verb does not find an existing map an the disk
or if the verh finds a map on the disk that is free of defective
tracks, it writes aut the following message:

FC — FORMAT DIAGNOSTIC CYLINDERS

NO DEFECTIVE TRACKS IN MAP
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I# the verb did not find a map on &the disk it now creates a null
table. -

I# the verb finds an existing bad track map an the disk. it
writes it out as follows:

MAPPED CYL ADR CYL ADR HEAD ADR DEFECT
FLAG=# (DEC) (HEX) (DEC) LENGTH

XXXX XXXX XX XXX

This map becomes the initial bad track map.

Next: the verb formats the diagnestic cylinders and writes aqut
the following message upon completian:

DIAGNOSTIC CYLINDERS FORMATTING COMPLETE

The FC verb displays the following messages. (All FC verb values
are written in decimal. )

DELETE MAP IF PRESENT? (DEF=0) - -
If you accept the default, the verb uses the initial bad
track table faound on the disk. If you enter 1 (yes), the
verh destroys the table found on the disk and initially uses
A null table. You should not destroy the initial bad track
table found on the disk unless you have a special reasan for
doing go0.

I# the drive is a WDBOOA and the response is 1 (yes}), the
verb not only deletes the map but also faormats the spare
cylinders, using the BSA Assist command (24400), and
initializes the WDBOCA formatter Bad Track Map with the
Maintenance command (>13).

ENTER BAD TRACKS IN DECIMAL (USE FFFF TO END):

CYLINDER ADDRESS - <XXXX> HEAD ADDRESS - <XX>

DEFECT LENGTH (DEF=2) - <{XX> OK? (DEF=1) -
By responding to these prompts, you can add the locations of
any bad tracks to the table. These locations, along with
those in the initial bad track table, form a new bad track
table, Accept the defaults or enter the correct length (in
bits) of the bad tracks you want to add to the bad track
map. If a O (no) is entered in respanse to the OK? prompt,
the track just entered is ignored. The TRY AGAIN message is
displayad, and fthe above prompt is again displayed. To
tarminate, enter >FFFF in response to any of the prompts.
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WANT TO EXAMINE/ERIT THE BAD TRACK MAP? (DEF=1) -
A 1 (yes) response to this prompt allows the usar to examine
the bad track map and delete any mistakes in the map. I+ a -
0 (no) response is given. then the EXAMINE/EDIT function is
skipped and the formatting af the diagnastic cylinders |is
started.

SELECT FUNCTION: 0= NEXT PAGE, 1= DELETE A TRACK, 2= ALL DONE
(DEF= Q)
I# a 1 (yes} was entered in respanse tg the EXAMINE/EDIT
prompt, up ta ten tracks from the Bad Track Map are
displayed in the same format used for the DB verb: followed
by the above prompt.

Entering O (NEXT PAGE) will display the next ten ¢tracks in
the Bad Track Map. If all the tracks in the map have been
displayed, LAST PAGE OF MAP DISPLAYED. WILL START OVER.
appears and the first part of the map is shown again.

Entering 1 (DELETE A TRACK) will allow a %track to be removed
from +the Bad Track Map. Enter the cylinder address., head
address, and the defect length of the ¢rack to be deleted in
responsa to the following promptse:

ENTER TRACK TO DELETE IN DECIMAL (USE FFFF T ABORT):

CYLINDER ADDRESS - <XXXX> HEAD ADDRESS — <XX2

DEFECT LENGTH (DEF = 2) = XX OK? (DEF= 1) =
I# the track is one of the tracks currently displayed, and
it is not mapped, (the Mapped Flag bit on, its bit set to
1), TRACK HAS BEEN DELETED is displayed, followed by the
vpdated map and the SELECT prompt. The TRACK NOT DELETED.
MUST BE DISPLAYED AND/OR NOT MAPPED! message means that ¢€he
track was not an the page last displayed, or it had the
Mapped Flag on.

Entering a 2 (ALL DONE) in respanse to the SELECT prompt
halts the examine/edit function and begins the formatting af
the diagnostic cylinders.

The FC verb updates %the bad track map and writes nine copies (in
three groups af ¢three maps sach) ta head O of the second
diagnastic cylinder. It varifies that at least two aut of the
three maps in each group match.
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After writing the bad track map. the verb writes five sectors of
read ¢est data to the following locations on the secaond
diagnostic cylinders:

.quinder Sectar Locations

Disk System (in Hexadecimal)
CD1400 oe. iF, iE, 09, 33
DS80 and DS300 17, 04, 03, 18, 2C
WD300 03, 07, 04 06, OS
WDB00 14, 17, 18, 19, 1A
WD?00 138 megabyte c2, 03, 04, 0S5, 04
WDF00 425 maegabyte G2, 03, 04, 05, 08
WDB00A Winchester 14, 1§, 14, 17, 20

NOTE

The FC verb is not intended to replace the SA
verb (paragraph 2.4.14), The FC verb daes
not relocate any bad tracks entered for the
DS80, DS300: and WD900Q systems. The SA verh
perfaorms that function. I# the drive is a
WDBOOA, the disk may require that the ND verb
of DSKWDE be exacuted bhefore exacution of the
FC or SA verb. (See the ND verb description
in the DSKWDB section of this manual for more
information on when this must be doane. ) In
addition, when using unformatted disks, you
must execute the FC verh before executing the
SA wverbh.
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9. 4.7 Foaormat Disk (FD) Verb

The FD verb farmats almast the entire disk pack. The diagnostic
cylinders are not formatted and you have the aption of formatting
cylinder O. The status chacker monitors the status register
during verb execution and reports any errvars to the interactive
device.

The FD verb prompts appear as fallows:

FD-FORMAT DISK

DO YOU WISH TO FORMAT CYLINDER O, HEAD O

AND DESTROY THE 0S8 BAD TRACK MAP ? DEF=Q -
Enter 1 if yau want to destroy the mapi accept the default
if you do not. :

YOU WILL HAVE TO RUN "SA" VERB ON "DSKSA" TO RE-CREATE THE OS BAD
TRACK MAP.
This message appears if you chose ¢to destroy the 0S bad
track map. If you want to recreate the map, you must use
the SA verb.

ARE YOU SURE YOU WANMT TO FORMAT ALL OF UNIT # X ? DEF=0 -
I#f you enter 1. ¢the FD verh performs the following

operations on all tracks except those on the diagnostic
cylinders:

# Farmats the tracks with one sector per record
# Writes O values to the tracks

Whan the verb completes, the following message appears!:

FORMAT DISK COMPLETE

?45400-9703 (Change 2) - 23 -



DSKSA 90 Mass Storage Devices

2.4.8 Issue Command (IG) Verh

The IC verb issues a command to the contraller or drive #from a
hexadecimal memory address that you enter, The command is eight
words long. To set up the command, you can use the BC verb or
the DOCS Modify Memory (.MM) verb.

The IC verb prompts appear as follows:
IC-ISSUE COMMAND

STARTING ADDR OF COMMAND? (DEF=XXXX) -
Accept ¢the default or select another address. The default
starting address displayed is the beginning address of a 32~
word block that DSKSA does not modify. You should build
commands in ¢this area if you want to save them. VYaou can
build any number aof commands there:, but anly the first +four
are guaranteed to be protected.

CHECK STATUS?(0=NQ, 1=YES) (DEF= 1) -
Enter 1 if you want &o check the status of the ftarget
controller or drive, Any errars faund are repaorted. [# you
entar @, no status checking is perfarmed. However, you can
still use the OC or DT verbs to display the returned status.

2. 4.9 Issvue Multiple Commands (IM) Verbd

The IM verb issues multiple commands ta the controller or drive
from memory. The commands require eight words each and must be
atored in consecutive memory locations.

The IM verb prompts appear as follows:

STARTING ADDR OF COMMAND? DEF=XXXX -
Accept the defaulf or select another address., The default
starting address displayed is the beginning address of a 32-
word block that DSKSA does not modify. You shauld build
commands in this area if you want to save them. You can
build any number of commands there: but only the first Ffour
are guaranteed fto be protected.

HOW MANY COMMANDS? (DEF= XXXX) -
Enter the numbar of commands desired.

CHECK STATUS?(0=Nd, i=YES) (DEF= 1) =-
Accept ¢the default if you want toa check the status of the
target controller aor drive. Any errors found are reported.
I+ you enter O, no status checking is perfarmed. However,
you can still use the DC or DT verbs to display the returned
status.
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2.4.10 Loop on Multiple Commands {(LQO) Verb

The LO verb is similar to the IM verb. However., when the L3O verb
completes the last command, the verb returns to the fivrst command
and loops in the command list until you either press the GMD key
ar the loap count expires. The wverb outputs the loop ceunt
(number of times it has aerxecuted) in hexadecimal %o the computar
front panel. The count is in the following fovmat:

Bits 0-3 Bits 4-7 Bits 8-11 Bits 12-15
X X X X

This operation is naot performed on computers that do not have a
front panel.

The L0 verb prompts appear as follows:

LO--LOOP OGN COMMANDS

STARTING ADDR OF COMMAND? DEF=XXXX -
Accept the daefault or select another address. The default
starting address displayed is the beginning address of a 32—
word block &hat DSKSA doas not modify. You should build
commands in this area if you want to save tham You can
build any number of commands there, but only the first four
are guaranteed to be protected.

HOW MANY COMMANDS? (DEF=XXXX) -
Accept the default or enter anather valve.

CHECK STATUS?(0=NO, 1=YES) DEF=1 -
Accept the default if you want to check tha status of the
target controller or drive. Any errors found are reparted.

I# you enter O, no status checking is performed. However:
you can still use the DC or DT verbs to display the returned
status.

NUMBER OF LOOPS? DEF=XXXX -
I# you accept the default, the LO verb loeps an the command
list indefinitely. VYou can exit aout of the logp at any timae
by pressing the ESC key.

2.4.11 Print VYarbs (PY) Varh

The PV varb lists and briefly describes all available DSKSA test
verbs on the interactive device.
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2.4.12 Read Disk (RD) Verb

The RD verhb verifies that data after a read matches the data
bafore the rTead. It alsg verifies that a disk is formatted
carrectly. [t executes a Read command for every sector on the
number of tracks that yau specify. All aoutputs for the RD verb
are in decimal.

Enter your respaonse to the faollowing prompts in decimal:

RD-READ DISK

READ ENTIRE DISK? (DEF=t) -
I# you accept the default, the RD verb reads the asntire disk
and the promp%ts marked with an asterisk do not appear.
Instead, the verb abtains the necessary head and cylinder
information from the GStore Regisfters parameters. If you
enfer O, the prompts marked with an asterisk (#) appear.

BEGIN HEAD ADR(DEC) (DEF=00) — (%)
Accept the default or enter another head address.

END HEAD ADR(DEC)(DEF=00) ~ (%)
Accept the default or enter another head address.

BEGIN CYL (DEC)?(DEF=0000} - (») '
Accept the default or enter another cylinder address.

END CYL (DEC)? (DEF=maximum cylinder address) — (#)
Accept the default or enter anather cylinder address.

At completion, the RD verh issues the following message:

ERROR COUNTS: DATA = WWWW STATUE = XXXX TIMING = YYYY RETRYS = ZZZZ
If the data does not compare: the verb increases the data error
count and wrifes the expected and receivedj#ata.

I# the verb detects a statys error, the status errvor count
increases and the Status Checker routine wyrites an error message.

When the verb completes execution, it writes the error count to
the terminal. :
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NOTE

RD verb execution varies according to the
type of disk drives being wsed. The CDI400,
DS80, DS300: and WD?00Q0 wuse the Extendad
Unfarmatted Read (>B8400) command (with a byte
count of >10&) when performing a read. This
command allows header data verificatiaon along
with the data field verificatien. The B-inch
Winchester and the 5 1/4—-inch Winchester use
the ardinary Read (>0200) command (with a bit
count of >100) when performing a Tead. The
command performs no header verification.
Instead, DSKSA uses the status returned by
the controller to verify the data field for
these disk types. These different read types
and verification schemes are necessary
bacause of ¢the hardware differences in the
disk drives, '

2.4.13 Reset Hardware (RS} Verb

The RS varb issves a Hardware Input/Output (I/0) Reset command
(it also iasues a PBI Reset command on an S200 computer) and a
Restare cammand to sach drive under test, You can use this verb
to reinitialize the hardware and disk controller whenever an
UNSAFE or NOT READY condition is set. It also initializes ¢the
command &trace table by clearing the buffer where the table is
stared. Yau should examine the controller ¢to ensure that the
fault light did not turn an during the test. The RS verb outputs
the following message when it executes:

HARDWARE RESET AND RESTORE DONE
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2.4.14 Execute Surface Analysis (SA) Verb
Surface analysis is a media analysis routine. It writes specific
data patterns to a disk surface and Teads the patterns back.
verifying coengruence.
The SA verb performs the following operations:

1., Obtains the operatiaon parameters
Obtains the present bad track map Ffrom the disk

Executes the surface analysis

Adds ‘any bad tracks found te the present map

c & L BN

-Performs bad track reallacation (DSBQ, DE300, WDBOOCA,
and WD?00 only)

Creates a new bad track map
Places the 05 bad track map aon head O, cylinder o

Reports any bad track conditions

s o N oo

Checks for farmat errors

NQTE

The presence aof farmat errors does not imply
bad media.

For all unformatted disks, you must execute the FC verb before
executing the SA verb. The SA. verh performs a surface analysis
on the entire disk pack or any segment of its cylinders.

The verh offers you three preset detectian options for performing
& syrface analysis over an entire disk pack, each with a
different probability of finding a dafect on the pack under
analysis. The longer the verh execution ¢time, the higher the
probability of +finding a defect. Chaoase the detesction option
according ta the amount of time available and the desired
probability of finding a defect. The three preset aptions have
fixed run times. VYou can select the option you want ¢to wuse in

Tesponse &to the SELECT LENGTH prompt, described in paragraph
2.4 13, 2.
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DSKSA allows a fourth oaption: customizing the analysis by
modifying the values ' of the SA verb parameters. To madify the
parameters, enter 1 (yes) in response ta the DO YOU WANT TO
SPECIFY PARAMETERS?Y prampt (described in paragragh 2.4.13. 2).
By allowing you to specify the desired beginning and ending
addrasses: this option allows you %o perform a partial surface
analysis.

Use a partial surface analysis to perform a quick mapping in the
following cases;

# When you usea the FC verb to entar tracks into the bhad
track map

# When you suspect that only a specific area af a disk
pack is bad ’

All options display +he approximate run time before analysis
bagins.

NOTE

If you execute the surface analysis over an
entire disk pack on DS80, DS300, WDBOOA, and
WD900 systems, the SA verb uses the Absalute
Format command (>C100), which destroys all
mapped tracks and their assigned spaces,
(Note that on a WDSBOOA the Absolute Format
command is not used. The SA assist command
(>4400) performs an Absolute Farmat functian
which has the same effect on the mapping and
the assigned spaces.) In this case, DSKSA
reallocates bad tracks all oaver again. If
you exacute a partial surface analysis, the
8A verh uses the Narmal Format command
(>100), which does not destroy the mapped
tracks.

2. 4.14.1 Bad Track Maps. The SA verb enters the address af each
dafective track found into the existing bad track map that was
read fraom the disk. Upon completian, the SA verh writes the
addresses of the bad %tracks to the diagnastic cylinders and to
the operating system map, which is found an cylinder O, head 0.

I# the SA verb is abarted for any reasan, it does not update the
bad track map. Alsag, if the maximum number of bad %racks far a
disk is resached, the SA verb can na longer update the bad track
map. However, the verb still writes an errer message for each
had track %o the interactive device. This message indicates that
the bad track was not included in the bad track map.
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2.4.14. 2 SA Verb Execution. The SA verb displays the following
prampt:

MEDIA SURFACE ANALYSIS )
e ALL NMUMBERS ARE IN DECIMAL EXCEPT DATA PATTERN #%#%
WANT TO SPECIFY PARAMETERS? DEF=0 -

If you accept the default, the following additional prompt
appears. The prompt specifies how long each option takes to
exacuyta,

SELECT LENGTH: 1=XXXX MIM, 2=XXXX MIN, 3=XXXX MIN? DEF=1 -}
: " Accepf the default or select another option.

The foallowing list shows the parameter values you should use far
any of the disk systems except Winchesters when you accept the
default €o the previous prampt:

Parameters Option 1 Option 2 Option 3

Read types (4) S¢trobe early Same as Same as 1
S¢trobe late
Offset reverse
Offset forward

Data patterns (2) DB&A and 4&DBé& Same as 1 Same as 1

Writes for 2 4 a8
each pattern

Motice that the only wvariable in the tahle is the number gof
writes for each pattern. A larger number of patterns means a
longer time period for test execution. However, a larger number

of patterns also means an increased probability of detecting

errars. |
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To modify the parametevs. enter 1 (yes) in respense to the DO YOU
WANT TO SPECIFY PARAMETERS? prompt. Do not attempt to modify
parameters unless you are familiar with the operatian of ¢the
DSKSA diagrnostic. The prompts +for each parameter appear as
follows:

# OF DATA PATTERNS? (MAX = &) DEF=N -
PATTERN 17? DEF=XXXX -

PATTERN N? DEF=XXXX -~
# OF WRITES/PATTERN? DEF=XXXX-

READ WITH OFFSET FORWARD? DEF=X -

READ WITH OFFSET REVERSE? DEF=X -

# READ WITH STROBE EARLY? DEF=X -

# READ WITH STROBE LATE? DEF=X -

## READ WITH NOMINAL STROBE? DEF=X -

READ WITH STROBE EARLY AND OFFSET FORWARD? DEF=K -
READ WITH STROBE EARLY AND OFFSET REVERSE? DEF=X -
READ WITH STROBE LATE AND OFFSET FORWARD? DEF=X -

READ WITH STROBE LATE AND OFFSET REVERSE? DEF=X -

Far Winchesters, except for WDBOOA, the only READ prompts that
appear are marked with an asterisk.., Far the WDB00A, anly the
Neminal READ prompt is displayed. For the WDS500, WDSQ0A, and
DSDD-WDS50Q/WDS00A: anly thaose READ prompts marked with a
double asterisk appear.

BEGIN CYL ADDRESS? DEF=0000 -
ENDING CYL ADDRESS? DEF=XXXX -
BEGIN HEAD ADDRESS? DEF=000 -
ENDING HEAD ADDRESST DEF=XXX -
The defaults for the ending addresses are the maximum addresses.

APPROX RUN TIME = XXXXXX MIN. (given in decimal)

SHOULD INCOMING GUALITY CONTROL TERMINATION PARAMETERS BE USED?
(DEF=Q) -
See paraqraph 2. 4. 14. &

SURFACE ERROR LIMIT?(DEF=0010) -
This prompt appears only on a WDBOO system.

During execution. the front panel 1lights display fthe cylinder
caunt (excapt on Business System computers, which do not have
frant panels).

For each track that contains any type of read error: the SA verbd
writes data in the following format:
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###% ALL NUMBERS ARE OUTPUT IN DECIMAL EXCEPT DATA PATTERN ###%

#FAILURES/READ TYPE/WRITE/PATTERN/LOCATION

TWPL =
WPL = #FAILURE/WRITE/PATTERN/LOCATICN
PL = #FAILURE/PATTERN/LOCATION
L = #FAILURE/LOCATION
ERROR CYL HEAD DATA READ TYPES NUMBER OF
TYPE NO. Ng. PATTERN OF OR SE SL NS EF ER LF LR FAILURES
XXXX XXXX XXXX XXXX X X X X X X X X X TWPL =XXXX
WPL =XXXX
PL =XXXX
L =XXXX
LENG@ =XXXX
XXXX AXXX XXX XXXX X X X X X X X X X TWPL =XXXX
WPL =XXXX
PL =XXXX
L =XXXX
LENG =XXXX

##%% MEDIA ERRORS FOUND %

The +following

descriptions explain the data that the SA verb

writes in this reporé:

ERROR TYPE

CYL NO.

HEAD NO.
DATA PATTERN

READ TYPES

oF
OR
SE
SL
NE

Type (hard or soft) of error at this head and
cylinder.

Number of the cylinder on which the defects were
found.

Number of the haead on which the defects were faound.

Data pattern read when a defect was found at a
particular head and cylinder.

Read type being used when a defect was found.
employing a particular data pattern at a particular
location. An asterisk (#) under a particular
colymn indicates the read types.

Read with offset Porward.

Read with offset reverse.

Read with strobe early.

Read with strobhe lata,

Read with nominal strobe.
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EF Read with strobe early and offset forward.

ER Read with strobe early and offset reverse,

LF Read with strobe late and offset foruward.

LR Read with strobe late and oF?set revarse.

TWPL Number of failures/read tqpe/write/pattern/Iocation.
WPL Number of failures/write/pattern/location.

PL Number of failures/pattern/locaftion.

L Number of failures/lacation.

LENG Length of the defect from first bit in error
, through last bit in error.

The surface analysis uses the following variables and constants
to determine hard, soft, and miscellaneous error types:

SOFT WRITE COUNT = S#(initial # WRITES/PATTERN)

SOFT TRY READS = 3

MAXIMUM MISC. ERROR COUNT = 10

MAXIMUM TWPL = 3

MAXIMUM WPL = 1. S%(#READ TYPES)

MaAXIMUM PL = 1.25#(#READ TYPES)#(current # WRITES/PATTERN)

MAXIMUM L = (WREAD TYPES)((initial #WRITES/PATTERN)
#(WPATTERNS DONE) + (current WWRITES/PATTERN)
#(total #PATTERNS ~ #PATTERNS DONE))

Defacts are hard erraors if one or more of the following problems
QECUT:

% If more than &0 percent of the reads for any single read
tqpe (TWPL) fail.

# If mare than 45 percent of the reads for any write (WPL)
fail. This is true only if the number of read &types is
greater than 1.

# If mare than 37.95 percent of the reads for any pattern
(PL) fail.

% If more than 30 percent of the reads of any location (L}
fail.

Defacts that occur but da not exceed the parameters given above
#or hard errors are cansidered soff errors.
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2.4.14. 3 Bad Track Relacation (DS80, DS300. WDBQOA. and WDS00
Only). The algorithm that the SA verb uses to relocate bad
tracks depends on the type of disk being analyzed. (Far CD1400
and Winchester disks, the verb reports all bad ¢tracks to ¢the
operating system bad track map.) The operating system avoids
these bad tracks, Using the Relocate command (>4100), the verb
tries to map all bad tracks, if possible: onto good spare tracks.
A good spare is one that is not in the bad track map and one that
is not already assigned as a spare. The maximum number of spare
tracks available for mapping is B0 far a DSBO disk, 1?90 for a
DS300 disk, 180 for the 138 megabyte WD?0Q. and 384 for the 4295
megabyte WD900. The 38 megabyte WDBOCA has 50 spares. The &9
megabyte WDBOOA has 90 spares. The 114 megabyte WDBOUGA has 150
spares.

I+ enough spare tracks are not available %o handle all +&he bad
tracks, the verb relocates the bad f&racks according to the
following scheme:

# The SA verb does naot map those tracks with the smallest
defect bit length (length aquals 1}.

* The SA verb writes thase tracks with a defect bit length
greater ¢than 1 o the aperating system bad track map.
The operating system aveids these bad tracks.

2.4.14.4 Disk Bad Track Map Report. On DSB80, DS300, WDECOA, and
WD?00 systems: the disk bad track map report tells yoy whether
bad ¢tracks were reallaocated or not. On all aether systems, the
repart lists the bad tracks under the NOT REALLOCATED column.
since bad track mapping is not available for systems other than
DS80, DE300, WDF00, or WDBOOA. For all sytems, the report tells
you whether ¢the disk is goed ar bad. The repart uses the
fellowing format:

RE- NaT RE-

RECORDED ALLOCATED ALLOCATED
BAD TRACKS WITH DEFECT LENGTH >5 - XXXX XXXX XXxX
BAD TRACKS WITH DEFECT LENGTH 2-5 - XXXX XXXX XXX
BAD TRACKS WITH DEFECT LENGTH =1 - XXXX XXXX XXX
TOTALS - XXX¥X XXXX XXXX

(DEFECT LENGTH is given in number of bhits. )
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2.4.14.5 Summary Report. At the end of execution, the SA verb
‘prints a summary report that breaks down the total number of bad
tracks. the previous number of bad tracks. and the bad tracks
added during the current surface analysis. The repart appears as
follows: '

(COCD/BAD} DISK PACK

## TOTAL BAD TRACKS = XXXX
## PREVIOUS BAD TRACKS = XXXX NEW TRACKS ADDED = XXXX ##

I# you are using a WDEOO system and you specified 2 in response
to the SURFACE ERROR LIMIT? prompt, +the report issues the
following warning message if the number was exceeded during SA
verh execution:

## MAXIMUM SURFACE ERROR LIMIT EXCEEDED ##

2. 4. 14. 6 SA Abort Criteria. If you specify 1 (yes) in response
to the SHOULD INCOMING QUALITY CONTROL TERMINATION PARAMETERS BE
USED? prompt (sea paragraph 2.4.14.2), the verb cantinually
checks the ongeing errvors against the SA abort criteria during
the surface analysis. If you enter O, the abort criteria are not
vged. If you are using a WDBOO system: you may enter 2 o
specify that you do not want to use the abort criteria hut that
you want the SA verh ta print a warning message if the number you
spacifiad in SURFACE ERROR LIMIT prompt is exceedad. ‘

WDP00 drives may be configured as twa logical wunits per drive.
I+ this is the case then a WDP00 XXX megabyte split refers. to the
capacities and parametars of one of the lagical units. " If it is
not specified as split, then consider the entire physical drive
as one lagical unit,
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The abort criteria allow early termination as soon as the verbd
determines that a disk does noet meet ¢the incoming test
requirements, These requirements follow established media
spaecifications for vendors and are as follows:

Maximum Maximum Number Maximum
Number of af Errors Defect
Type of Disk Errors per Head Length
CD1400:
14 megabyte remavable 7 - 7
14 magabyte fixed 7 - —_—
48 megabyte fixed 21 ) —— -
80 megabyte fixed 35 - —_
DS80 a7 - -
DE300 100 - —_—
WD?00 138 megabyte 140 - -
WDP00 138 megabyte split 70 - -
WDP00 423 megabyte 33é — -

WDF00 423 megabyte split 168 - -

WD8Q0 43 megabyte 42 - —_—
WDB800 18 megabyte _ 20 —_— —
WDS00 14 4 -
WDS00A az2 - _
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Type aof Disk

CD1400:
14 magabyte removable
14 magabyte fixed
48 magabyte fixed
80 megabyte fixed
psS8eo

DS300

WD?QQ 138 megabyte

WDT00 425 megabyte

WDE00 43 megabyte

WDB0O 18 megabyte

WDS00/WD300A

WDBO0A (All)

245400-9703 (Change 2)
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2.4.15 GStore Registers (SR) Verb

Use the SR verb to aebtain the Store Registers values of the drive
under test. i1t perfaorms a Store Registers command and writes the
disk descriptor words in the following format:

SR - STORE REGISTERS
TOTAL WORD COUNT= >XXXX

SECT/TRACK = >XX OVERHEAD/RECORD = XX
TRACKS/cYL =>XX CYL/DRV = 2XXXX
NOTE

The CYL/DRV value does not include the number
of diagnostic cylinders or spare cylinders
(if available).

s

2.4.16 Initialize Test (IT) Veaerb

After DSKSA is loaded, DOCS executes the IT verb auvutomatically ¢o
begin initialization. You may execute the IT verb afterwards to
reinitialize the griginal parameters.
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3.1 ERROR MESSAGES

DSKSA issyes two types aof error messages: error messages mhat
are comman to DSKCD1, DSKCD2, DSKCOM: and DSKSA and those that
are specific to DSKSA. Paragraph 3.1.1 describes the common
error messages: paragraph 3.1.2 describes the specific error
messages.

3.1.1 Common Error Medsages

The following erraf messages comman to DSKCD1, DSKCD2, DSKCOM,
and DSKSA are described and grouped according ta functional
sybroutines:

Verify Store Registers Subroutine

##%ERROR 001B
STORE REGISTER VALUES DIDM'T AGREE WITH THE DISK TYPE ENTERED
DURING "IT"

EXPECTED VALUES FOR A

WORD1 = XXXX WORD 2
RECEIVED VALUES FOR A

WORD1 = XXXX WORD 2

XXX WORD 3=XXXX

XXXX WORD 3=XXXX

*##ERROR GO1E
MISCOMPARE BYTES - ADDRESS=XXXX BYTE=XX —— ADDRESS=XXXX BYTE=XX

Check Write Subroutine

>0019
CAN’T DESTROY DIAGNOSTIC BAD TRACK MAP

###ERROR 001D
ILLEGAL COMMAND ISSUED - BYTE COUNT TOO LARGE

Jitter Addressing and Random Reads Subroufine

#43#ERROR Q08E

UNFORMATTED READ DOESN'T OBTAIN CORRECT VALUES
EXPECTED WORD1 = XXXX WORD 2 = XXXX WORD 3=XXXX
RECEIVED WORD1 = XXXX WORD 2 = XXXX WORD 3=XXXX
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Check Write Protect Subrautine

##+ERROR QO0OF |
NO WRITE TO NONDIAG CYL WHEN SAVE DATA OPTION IS CHOSEN

Cammand Issuer Subrautine

###ERROR 0011

NO DONE INTERRUPT - WAITED 10 SECONDS - AFTER COMMAND

(The IDLE bit in controller word 7 failed to go true after 10 -
seconds. )

#*##ERROR 0QQ12 ‘
NO IDLE — WAITED 5 SECONDS - AFTER COMMAND

###ERROR 0013
STILL BUSY - WAITED S5 SECONDS - AFTER SEEK OR RESTORE

###ERROR Q014
NO GATED ATTENTION INTERRUPT — WAITED 5 SECONDS

###ERROR Q015 ,
IDLE BIT DIDN'T SET - WAITED 2 SECONDS

###+ERROR CO1F
NO IDLE BIT SET - WAITED 30 SECONDS

#*##ERROR 0QC8F

RESTORE, AFTER ID OFF-TRACK ERROR FAILED —-—— CTL STATUS = XXXX
This message is displayed only for the WDEOOA. It means that
the previaous command generated an ID Off-Track arror and the
Restore caommand used to correct this condition failed with
the status shown in the error message.

Disk Interrupt Subroutine

*###ERROR Q0146
UNEXPECTED INTERRUPT OCCURRED - PC =XXXX

###ERROR 0017
EXPECTED {NTERRUPT OCCURRED AT WRONG TIME: REG 7= XXXX

###ERROR ad@a
ATTENTION MABK & LIME MISMATCH - AFTER EXPECTED GATED INTERRUPT
REG 0= XXXX
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###ERROR 00A4
INTERRUPT RECEIVED WITH IDLE BIT NOT SET

###ERROR 00AS
UNEXPECTED CHANGE OQF TPCS REGISTER

Diagnostic Cylinder Subroutine

###ERROR 0021
###- BAD TRACK MAP IS NOT VALID ###
##% RUN DSKSA TO RESTORE THE TABLE #w#

Ganaral Information Subrautine

###ERROR 0022
MISCOMPARE OF DATA AT ADDR=XXXX DATA=XXXX -— ADDR=XXXX DATA=XXXX

###+ERROR 001C

CONTRGLLER STATUS

DISK STATUS CMD HEAD 8/R SECT CYL BYTE CNT
XXXX XXXX XX XX XX XXXX XXXX

MEM ADR UNIT CONT STAT

XXXXXX XX XXXX :
This error message appears when a status error occurs. This
message is similar to the autput from the Display Contraller
Status (DC) wverh. See the verb descriptian for an
explanation of error conditions.

—

3.1.2 Specific Error Massages
The error messages specific to DSKSA are described as follows:
###ERROR QQO1
SURFACE ANALYSIS HAS BEEN ABORTED BECAUSE INCOMING GUALITY CONTROL
TEST PARAMETERS HAVE BEEN EXCEEDED '
+##ERRCR 0002

#%#% THE BAD TRACK MAP IS NOW FULL s
##% BAD TRACKS NOT BEING RECORDED ANY MORE ##%

#4#ERROR 0003
SA WILL NOT RUN - WILL DESTRAOY DATA ONM DISK
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" APPENDIX A

Controller Status Words

Figure A-1 represents the TILINE Peripheral Control Space (TPCS!
controller sktatus words. Use the information in this illustratior

to decode any status words reporfed by a diagnostic test in ar
error or informational message.
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DISK STATUS
CONTROL CPU BYTE

WORD ADDRESS
o 1 2 3|4 5 6 7|8 9 10 1112 13 (415
s} F800 -
w
wl 3 = 5 el -
z | sl O lew| w
S| w :E 5 og x| sSPARE ATTN(O=-3) ATTMSK(0~3)
o
i Sol | |85|uz
i | e - e 0o
Q g o, E L 3]
3 z
ATTN(N)XATTMSK(n)aINTERRUPT
BIT 4-TRIDENT DRIVES ONLY
COMMAND AND SOURCE
¢ 1 2 3|4 5 6 7|8 9 10 t1|12 13 14 15
1 FB802
i + |- 8 ”
l-lll u’l -
mﬁ gl|=_l %m DISK %E ﬁsﬁ HEAD ADDRESS
SPARE(OF | Ok |25 IcoMMANDS| Wi
A [ 3 e k1
mll.lm E- [s] Q i

81Tts 2,3,4,8,9 - TRIDENT DRIVES ONLY, ALL OTHER BITS
APPLY TO DS31 AND DS10,
DISK COMMANDS

000 STORE REGISTER PARAMETERS

worD 1 |o WORDS PER TRACK 15
SECTOR/

WoRD 2 |0 TRACK 7ls OVERHEAD 5
worb 3 |o TRégESI als CYLINDER/UNIT (5

001 WRITE FORMAT

010 READ DATA

011 WRITE DATA

100 READ UNFORMATED PARAMETERS
WORD 1 [0 HEAD 4|5 CYLINDER 15

SECTOR

WORD 2 {0 SECTOR/RECORD 7|8 AeCTOR 15
WORD 3 {0 WORD COUNT 135

101 WRITE UNFORMATED

110 SEEK

111 RESTORE

2277447(1/2) CONTINUED

Figure A-1i, TPCS Controller Status Words, Page 1 of 2
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CONTROL CPU BYTE

WORD ADDRESS
2 F804
3 Fa06
4 Fa08
E.': F80A
6 F89GC
7 F80E

2277447 (2/2)

FORMAT AND SECTOR

Appendix A

SECTOR PER RECORD

SECTOR NUMBER ADDRESS

CYLINDER
o 15
CYLINDER ADDRESS
COUNT
0 14 15
WORD COUNT 0
ADDRESS
Q 14 15
MEMORY ADDRESS (LS8) 0
SELECT AND ADDRESS
0 34 5 6 7 8 1o 11 15
UNIT SEL MEMORY ADDR
SPARE .5 SPARE ) _
CONTROLLER STATUS
o 1+ 2 3|4 s & 7|8 9 10 112 13 14 15
z
= 5 14 @ ©
= - [+] Q1 F Q
EI%L."I: a ghzmmuggmgamm
yldlg|za|d| % [2uls] &|Z8] &) & | 5|8
AR 2 [9xj2¢ JY41 u Wl<el .
21z |6\EE(8 | 5 |&3[38| E|FE 0| £ | 2|0z
z T |<0 = = I = z
© =14 0 ) gl " 2
8IT 0 (0 = CONTROLLER OR DISK |usY)

* THE INFORMATION IN CONTROL WORD 7

APPLIES ONLY WHEN 8IT

0 1S SET TO 1

Figure A-1. TPCS Controller Status Words, Page 2 of 2
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