










































































































































































































































































































































































































































































Interfaces and Accessory Cards

The Interface and Accessory Card Menu
When the Interface and Accessory Card Tests are selected from the Main
Menu, this display should appear:

1/0 Card Test Menu

0 Return to Main Menu
1 HP 98625A/B High-Speed HP-IB
2 HP 98635A Floating-Point Math

Type Menu Selection, Press [Return]:
Press (1] to test the HP 98625A /B High-Speed HP-IB cards, or (2] to

test the HP 98635A Floating-Point Math Card. Pressing (0 ] will return
the display to the System Functional Test Main Menu.
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HP 98625A/B High-Speed HP-IB Card Tests

Hardware Requirements

HP 98625A /B Tests requires an HP 98620A 2-Channel DMA card to be
installed in the computer’s backplane, not in a bus expander. The HP
98625A /B can be in either the computer or bus expander.

No test hood or external connections are required for the HP 98625A /B
Test.

Note

Disconnect the HP-IB cable from the HP 98625
card before testing the card to avoid possible un-
desired interactions with any mass storage device
or other peripheral during the test.

Any valid select code may be used as long as there are no bus conflicts
from duplicated select codes or any interrupt level set on the HP 98625
card. Cards set to either fast- or slow-speed can be tested.

Test Description

Up to ten HP 98625A/B High-Speed HP-IB Interface Cards in the
system will be identified. Each card found will have its product number
and select code displayed. Cards are listed in order of their select codes,
as shown in the following example display:

Test HP98625A/B Test Menu

0 Return to I/0 Card Menu
1 98625B at 14
2 98625A at 16
3 98625B at 18

Enter test number: _
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When a test is selected, five tests are performed on the card:
o Register Test
e Interrupt Test

I/O Loopback Test

e Input DMA Test

e Output DMA Test

The first section of the test checks the card’s registers. All registers are
written to and read from to insure that there are no ’stuck’ bits in the
registers.

Next, the ability of the board to send interrupts is tested. Most interrupt
conditions are checked to test the operation of the interrupt block.

An I/0O Loopback Test checks the ability to do transfers through the
High-Speed HP-IB controller chip without DMA transfers.

DMA transfer capability is checked in the last two tests. Input DMA
evaluates the ability to transfer data from the card to system memory.
Output DMA evaluates the transfer of data from system memory to
the High-Speed HP-IB card through the DMA card. Byte-wide DMA
transfers are performed for the HP 98625A card. In the HP 986258 test,
word-wide DMA transfers are performed.

Test Limitations
HP 98625A/B card tests are not exhaustive. They test the primary
functions of the card. Areas not tested are:

e HP-IB transceivers.

e Some interrupt conditions.
e Parallel polling.

e Odd-byte transfers.

III-54 Test Operation



Test Procedures
After the HP 98625A /B menu is displayed, perform these steps:

1. Determine the select code of the card you wish to test.

2. Note the number in the Test column for the card/select code
combination you want to test.

3. Press the number key corresponding to the number in the Test
column for the card to test.

For example, if the HP 98625A card identified in the previous Test Menu
display at select code 16 is to be tested, press (2] Pressing (0] will
return the test to the Interface and Accesory Card Menu.

HP 98620A 2-Channel DMA Cards may be checked for proper operation
with this test. It is a practical way to test the card since the DMA card
cannot run independently from the High-Speed HP-IB {or GP-10) card.
This correlation between the DMA and High-Speed HP-IB cards should
be kept in mind for troubleshooting purposes.

Note

Neither the HP 98625 or HP 98620A cards are
tested to their limits by this test. This test only
checks the main functions of the cards and is not
intended for performance benchmarking.

Test Results
After a successful running of the HP 98625A /B Test the following results
will be displayed.

Pagsed Register Test
Passed Interrupt Test
Passed 1/0 Loopback Test
Passed Input DMA Test
Passed Output DMA Test

Press [Return] to Return to HP98625A/B Test Menu
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If any of the above tests fail the test program will display Failed ....
Test instead of Passed .... Test.

To return to the HP 98625A /B Test Menu, press RETURN.

Troubleshooting Considerations

If an HP 98625 card is thought to be defective, it may be impossible to
boot the System Functional Test through the High-Speed HP-1B card.
In this case the internal HP-IB interface should be used for booting the
System Functional Tests, then the HP 98625 card can be tested.

If there is a failure in one of the DMA transfer tests (either input or
output) the HP 98620A card may be defective. You should test another
interface card that uses the HP 98620A, or the HP 98620A can be
replaced and the tests repeated. In this way, the problem will be isolated
to an individual card.

HP 98635 Floating-Point Math Card Tests

Test Procedures

The floating-point test performs thorough verification tests on the
floating-point card. If the card passes the test, all registers and other
support functions have been verified, and appear to be functioning
correctly. If any function fails to perform as expected, the card fails.

Test Results
If the card passes the test, TEST COMPLETE is displayed.

Should no card be found, the following message is displayed:
CARD NOT PRESENT
If the card fails the test, TEST FAILED is displayed, and the card should be

replaced or repaired. The test does not reveal the nature of the failure
or provide diagnostic messages beyond those described here.
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CS/80 Exerciser

Introduction

HP CS/80 (Command Set 80) devices connect to Series 200 and 300
computers via an HP-IB! interface. All three of these components (the
computer, the HP-IB interface, and the CS/80 device) must function
properly for reliable data transfers to occur.

The CS/80 Exerciser provides a comprehensive series of tests that detect
and report any errors that arise along this data transfer path. The
program is menu-driven for simple operation, and requires minimal
initialization. Program error messages tell you when to call for service,
and may provide information that will help your service representative
diagnose the problem. The Exerciser will support up to 20 CS/80 devices
configured to a single Series 200 or 300 computer.

If you suspect that data is not flowing accurately between your computer
and your CS/80 device, you should determine the source of the error
before calling Hewlett-Packard for assistance. Perhaps the problem is
simple - an improper connection, for example. Perhaps there is a bug
in your program which is causing the problem. In either case, calling
for professional service could be an expensive mistake. Instead, run the
CS/80 Exerciser first to screen problems and isolate their sources.

1 Hp-IB (Hewlett-Packard Interface Bus) provides compatibility between the computer
and external devices conforming to the IEEE
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CS/80 Products

CS/80 Exercisers test the following CS/80 products:

Note

Ability to exercise a CS/80 product on a Series
200 or 300 computer does not imply the product is
supported. For a list of supported CS/80 products
for Series 200 or 300 computers, contact your HP
Sales Representative.

e HP 7908 Disc Drive or Integrated Disc/Tape Drive
7911 Disc Drive or Integrated Disc/Tape Drive
HP 7912 Disc Drive or Integrated Disc/Tape Drive
HP 7914 Disc Drive or Integrated Disc/Tape Drive
HP 7933 Disc Drive

HP 7935 Disc Drive

HP 7941 Disc Drive

Note

CS/80 Exerciser tests supported CS/80 drives. It
does not test SS/80 disc drives that use a subset
of the 1980 Command Set used in CS/80 drives.

Two versions of the test programs exist:

o Flexible Disc Version: Intended for use on Series 200/300 comput-
ers equipped with an internal or external 5 14- or 3 4-inch flexible
disc drive. It is designed to test systems that are not to be used for
HP-UX. However, it can test HP-UX systems provided the HP-UX
systemn console is not a terminal connectedto an RS-232C interface
that has its remote keyboard bit set.
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Requires built-in or external keyboard and CRT display.
It’s available in two sizes:

e 3.5-inch (09800-11304).

e 5.25-inch (09800-11604).

e HP-UX Utilities Version: Part of the HP-UX Ultilities tape
included with Series 200/300 HP-UX Operating System software.
Requires boot ROM revision 3.0 or later and is intended for use in
any Series 200 HP-UX system. This version is not available except
as part of the HP-UX software package, and can be used if your
computer displays a message similar to:

BOOTROM 3.0 or BOOTROM 4.0

shortly after you turn the power on.

Mass Storage Options

o Flexible Disc Version: Requires an external or internal flexible
disc drive for loading the exerciser program. Supported external

drives include the HP 82901, 82902, 9133A /B, 9135A, 9135A Opt
0101, and 9121S/D.

e HP-UX Utilities Version: HP-UX-supported CS/80 disc drive
with integral CS/80 cartridge tape drive.

CS/80 Exerciser IV-3



Interfacing Requirements

o Flexible Disc Version: Computer must be equipped with built-in
keyboard and CRT display or an external keyboard and display
connected to the computer through keyboard and composite video
interfaces. This version of the exerciser does not support RS-232C
interfaces that have the remote keyboard bit set (used for remote
system console terminal in HP-UX systems).

e HP-UX Utilities Version: System Console must be internal key-
board and CRT, external keyboard and CRT connected through
keyboard and composite video interfaces, or supported terminal
connected through HP 98626 Serial 1/O interface whose remote
keyboard jumper has been removed (remote keyboard bit set). See
Appendix C if you are using a remote terminal as the System Con-
sole.

e Both Versions: CS/80 drive(s) to be tested must be connected to
the computer through an HP 98625 Disc Interface (preferred), an
HP 98624 HP-IB Interface, or the internal HP-IB interface.
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Optional Accessories

e An external printer: HP 2602A, 2631A/G, 2671, 2671G, 2673A,
2932A, 2934A or 9876A. The printer must be connected to an HP-
IB at select code 7, bus address 1.

e Up to 20 CS/80 devices.

Software Requirements

The CS/80 Exerciser is a stand-alone system program (i.e., a system
which is booted by the boot ROM) and requires no additional support
software.

Important

Do not run this program with any other program
or operating system.

CS/80 Exerciser IV-5



Installing Your System

If the CS/80 devices you want to test are not yet connected to your Series
200 computer, follow these directions. Otherwise, proceed to Chapter 2
for operating instructions.

1. Get one of the HP-IB cables (shown below) for each CS/80 device
you want to connect.

Cable Product
Length Number

10.5 metres 10833A

1 metre 10833B
2 metres 10833C
4 metres 10833D

2. Connect one end of your HP-IB cable to the HP-IB connector on
the back of your computer.

CS/80 devices are connected to your computer via an internal or
a plug-in HP-IB interface. If using an HP-IB that is not already
installed in your computer, refer to the installation manual that
accompanied the interface card for instructions.

Once a snug connection between plug and socket is obtained, screw
in the thumb screws to secure the cable.

3. Connect the other end of your HP-IB cable to the HP-IB connector
on the back of the CS/80 device.

Once a snug connection between plug and socket is obtained, screw
in the thumb screws to secure the cable.
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4. Set the HP-IB bus address for the CS/80 device you have just
connected. Do this by setting the address switches on the back
of your CS/80 device. Refer to the CS/80 disc drive’s installation
manual for instructions.

5. Verify the disc is initialized.

The Exerciser cannot test disc units that are not initialized.
If you have not previously initialized your disc, procedures are
explained in the User’s Guide for the language you are using
(except HP-UX). If you are using HP-UX, see Chapter 2 of the
System Administrator’s manual for instructions on using the media
initialization utility.

To connect additional devices to your computer, attach a cable from
the first CS/80 device to the second, and so forth to other devices until
all are connected, or until you have reached the limit supported by the
interface (only four CS/80 devices can be connected to a given HP 98625
Disc Interface). Set the bus address for each device and initialize the
disc, if necessary, as previously explained.
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Operating Instructions

Start-up Procedure

1. Be sure the computer power switch is OFF, then apply power to
all peripherals

2. Ensure the CS/80 devices you want to test are properly connected
to the computer through an internal or plug-in HP-IB interface.

The HP 98625 Disc Interface is the preferred interface for CS/80
devices, but others also can be used at a lower performance level.

3. Disconnect all other HP-IB devices from the interface card(s)
connected to the CS/80 drive(s) except:

a. An external printer if it is being used to print test results.

b. The disc or tape drive containing the exerciser software disc
or tape cartridge.

Removing extra devices and leaving only devices required ensures
that a malfunction by other devices on the bus cannot interfere
with interaction between the exerciser and the disc drive(s) being
tested.

4. Turn ON all peripherals that are connected to the HP-IB interfaces
being used during program loading and exerciser operation.

Note

To ensure correct HP-IB operation, ALL devices
connected to a given HP-IB interface should be
powered during normal computer operation. If an
HP-IB device must be unpowered, disconnect the
HP-IB cable from the device to prevent improper
bus loading.
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5. Boot the Exerciser program as described for your version of the
test:

a. Flexible Disc Version: Turn computer power switch ON.
The Exerciser program is loaded automatically.

b. HP-UX Utilities Version: Turn computer power switch ON,
then hold space bar down for a few seconds to prevent
automatic system loading.

¢. When the boot ROM program is ready to load a system, a
message similar to the following appears in the upper right-
hand corner of the system console display: '

:HP7908  TAPE, 1400, 1, ©
IMIMIT  SYSTEM_TB
IMIMIM  SYSTEM_MI
IMIMIE  SYSTEM_EX

d. Type tE to boot the CS/80 Exerciser.

The program is ready to run when the following copyright state-
ment appears on the screen.

¢ Copyright Hewlett-Packard Company, 1985
* All rights reserved.

Command Set 80 (CS/80) Disc Exerciser for
Series 200/300 Computers Rev [3.0] 6/18/84

CAUTION-Before re-starting your regular opera-
ting system, switch off and on each device that
was exercised.

If you are using a printer with this program, it
must be on HP-IB at select code 7, bus address 1.

To continue, press any key.

6. Press any key to continue with the test.

The display will show configuration information. An explanation of the
configurations is covered in the next section.
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CS/80 Configuration Table

First, a CS/80 Configuration Table is displayed. It lists all CS/80 devices
connected to your computer. The actual table you see depends on your
particular system configuration, but will be like the one shown below:

CS80 Device Available for Test:
Device Select Bus Type
Number Code Addr

1 7 6 7908

2 7 7 7912

Drive number, select code, bus address and device type are given for
each CS/80 device. The meaning of each of these terms is as follows:

e Device Number: The program assigns a device number to each
CS/80 device it finds. If you have more than one CS/80 device
on your system, remember the device number of the device you
intend to test. You will need this information in the next stage of
the program.

o Select Code: This column gives the interface select code of each
CS/80 device in the system. All devices connected via the internal
HP-IB will have select code 7; devices connected via a plug-in
HP-IB will have a select code dependent upon your particular
installation.

o Bus Address: This column contains the HP-IB bus address for
every CS/80 device in the system. CS/80 bus addresses are
restricted to the range 0 thru 7.

e Device Type: This column contains the model numbers for all
CS/80 devices found in your system.

If one of your CS/80 devices fails to appear in the Configuration

Table, check that the device is turned on and properly connected. If
the device still does not appear in the table, the device is probably
malfunctioning, i.e., it does not respond when the Exerciser sends signals
to it. The device can still be exercised, however, by manually adding the
device to the table (see instructions for the ‘Z’ command in the Main
Menu section that follows).
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After looking over the table and noting which drive number you are
going to test, press any key to proceed to the Main Menu.

Main Menu

The Main Menu contains exercise parameters and functions that allow
you to set up and run the exercise. An example Main Menu is:

Exercise Parameter and Function Selection

D - Device number to test : 1

U - Unit number to test : 0

V - Volume number to test : 0

0 - Output device (Results): CONSOLE:

L - Loop count for test : 1

Y - Long/short Test : Short

C - Service Engineer Mode : 1

S - Display CS80 devices available for testing
T - Display units & volumes on Device 1

Z - Identify a CSB0 Device that can’t be found
E - Begin exercising or printing logs

Exerciser programs are indicated by the first seven menu entries.

The last four entries represent available functions. Menu line format is:

KEY - DESCRIPTION : VALUE

where:
KEY = key to press to change the parameter value or
access the function.
DESCRIPTION = description of the parameter or function.

VALUE

value of the parameter (does not appear in
function lines).

For example, the line:
D - Device number to test : 1
tells you that device number 1 in the CS/80 Configuration Table will be

tested, and that pressing [0 ] will provide you with a prompt to change
this value to a device number other than 1.
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Defauit Parameter Values

When the Exerciser begins, all parameters are assigned the default values
indicated in Main Menu illustration above. The default values have been
chosen so that a minimum system configuration (a system containing
only one CS/80 device and no printer) can proceed immediately to the
test without changing any of the default values.

If these values correctly define your system, or if they represent the
device, unit and volume you want to test first, simply press (E ] to begin
the exercise. Then skip to Chapter 4.

If the main menu does not define the drive to be tested, you must change
the value of one or more parameters before continuing. The next two
sections describe all menu parameters and functions in more detail. Use
them as a reference when changing parameter values.

Main Menu Parameters

D - Device number to test: This parameter specifies the number of
the device to be tested. To display the device numbers of all CS/80
devices connected to your system, press [S ] To change the value of
this parameter, press [ D ), answer the prompt with the number of the
device you want to test, and press [Enter].

U - Unit number to test: This parameter specifies the number of the
unit (within the specified device) to be tested. A CS/80 device contains
from 1 to 14 units. The units within a device are displayed by setting
the device number to the desired device and pressing [T_}. To change the
value of this parameter, press [U ), answer the prompt with the number
of the unit you want to test, then press {Enter]. Valid parameter values
are 0 thru 13.

V - Volume number to test: This parameter is reserved for future use.
Presently, only volume 0 (the default value) is allowed.

O - Output device: This parameter specifies the output device where
all test results will be printed. Permissible devices are the computer’s
screen (CONSOLE:) or a printer (PRINTER:) connected to an HP-IB at select
code 7 on bus address 1. To change the output device, press (0.
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L - Loop count for test: This parameter specifies how many times the
exercise will be run before the results are displayed. To change the value
of this parameter, press (L}, answer the prompt with the new value, then
press [Enter). The maximum value allowed is 255.

Y - Long/short Test: This parameter selects either a long or short test
when the unit selected for testing is a tape drive. If the value of this
paraineter is Long, a full volume tape error rate test will be performed in
addition to all other tests. If the value is short, then the error rate test
is not performed.

The error rate test takes from 20 to 75 minutes, depending on the length
of the tape. This parameter has no effect when a disc unit is being
tested: all disc units receive the error rate test. If a Long test is selected,
you will be prompted at the appropriate time to insert an initialized,
write-enabled tape cartridge. Load the cartridge and then press
to resume the test. For more information on loading and unloading a
CS/80 tape drive, see Appendix B, Tape Drive Operation.

Important

The Long (error rate) test described above erases
data on the tape cartridge you insert. Do not in-
sert a tape containing valuable data or programs.

To change the value of this parameter, press [Y ).

C - Service Engineer Mode: This parameter specifies the mode of
Exerciser operation. This parameter should remain Off while testing a
CS/80 device. Service Engineer Mode should be On only when used by
authorized service personnel. Service Engineer Mode provides technical
diagnostic information. Appendix A, Service Engineer Mode, describes
this portion of the Exerciser.
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Important
Service Engineer Mode has capabilities which may
erase your disc!

Do not use this mode unless authorized by your
service representative.

Main Menu Functions

S - Display CS/80 devices available for testing: Press (S ] to re-display
the CS/80 Configuration Table. This may take a little while, so don’t
be concerned if the table doesn’t appear immediately.

T - Display units & volumes on Device x: Each CS/80 device contains
from 1 to 14 units, and each unit contains from 1 to 8 volumes. Press
to display a table of all units and volumes contained on the device
specified by the device parameter. See the following sample table:

Units/volumes found within device2:
Unit Unit type Volumes

0 Disc 0

1 Tape 0 No Tape Installed
To continue hit any key.

The column labeled “Unit” gives the unit number for each unit in the
device. Enter the unit number as the value of the unit (U) parameter
to specify which unit you want to test. “Unit type” indicates whether
the unit is a tape or disc drive. The “Volumes” column will always be
zero. If the unit is a tape drive and the tape cartridge is not loaded, a
reminder is printed to the right of the volume number.

Note

Before the table is displayed, the exerciser per-
forms an initial 1/O test. If this test should fail,
an error condition may exist and one or more ex-
isting units may not appear in the table.
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Z - Identify a CS/80 device that can’t be found: Sometimes a malfunc-
tion in a CS/80 device makes it invisible to the Exerciser. In such cases,
the device will not appear in the CS/80 Configuration Table and thus is
not assigned a device number. Without a device number, a device can-
not be tested. This command allows you to manually enter the unknown
device into the CS/80Configuration Table so that it may be tested.

When entering an unknown device, you must specify the device’s select
code and bus address. Press [Z] and the following prompt will appear
immediately below the Main Menu:

Select code of interface?

Type the select code of the invisible device, in the range of 0 thru 31,
and press [Enter]. Now the bus address prompt appears:

Bus address of Device?

Type the bus address of the device, in the range of 0 thru 7, and press

Now if you press [S ], the device just identified will appear in the CS/80
Configuration Table. Its device type will be “Unknwn.” It is your
responsibility to check that the select code and bus address correspond
to an actual CS/80 device; the program checks only that the entered
values fall within the specified ranges.

E - Begin exercising or printing logs: Press (E ] to begin exercising the

selected CS/80 device. The Main Menu parameter values specify which
device will be tested.
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Exiting and Aborting the Program

This program never exits: it will run continuously until the machine is
turned off or ((snift} PAUSE) is pressed (remote consoles do not
have a key, so the the machine must be turned off to terminate
the program). After all passes of an exercise are completed and the
test results have been displayed, the program returns to the CS/80
Configuration Table. Pressing any key then advances the program to
the Main Menu, and the Exerciser is then ready for a new test.

When finished with the Exerciser, you can return to the boot ROM to
select another system by pressing [Reset], or by turning the computer’s
power off and then on again (in the case of a remote console).

Important

The Exerciser must change the internal configu-
ration of a device in order to test it. This “test
state” may or may not be compatible with the
operating system you are loading. To ensure the
device is returned to its “operational state,” turn
each CS/80 device you tested OFF, and then ON
again before using it.

You can abort the test in progress at anytime by pressing [Stop). When
an exercise is aborted, the results obtained up to the time of the abort
are printed. Note that such results are incomplete and conclusions drawn
from them may not represent the true state of the device under test.

Note

The program may take a while to relocate the
CS/80 device whose exercise was aborted. Press
(5] at five second intervals until the device reap-
pears in the CS/80 Configuration Table.
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'Exerciser Checklist

You should check all Exerciser parameters before testing a device. The
following list gives you a quick reference guide for this procedure:

e Is the device number correct?
— Press (D] to change it.
~ Press to get the CS/80 Configuration Table.
— Press to define an unknown device.
e Is the unit number correct?
— Press (U] to change it.
— Press to get the table of units and volumes.
e Is the output device correct?
— Press [0 ] to change it.
e How many times do you want to run the test?
— Press to change the loop count.
o If testing a tape unit, do you want the long or short test?
— Press to change the current setting.
e Make sure Service Engineer Mode is OFF and Press [(E ] to begin.
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Demonstration-
Testing the HP 7912 Drives

Introduction

A demonstration of exercising both disc and tape units of an HP 7912
is described in this example. Test results will be printed on an external
printer. The disc unit will be exercised five times.

The tape unit will be exercised once, and a long test will be run. See
Chapter 4 for an explanation of test output.

System Configuration for This Example

e Model 236 with 262 144 (256K) bytes of memory.

e HP 7908 Integrated Disc/Tape Drive connected to the internal
HP-IB on bus address 6. Each unit has only one volume.

e HP 7912 Integrated Disc/Tape Drive connected to the internal
HP-IB on bus address 7. Each unit has only one volume.

e An HP 2673A printer connected to the internal HP-IB (select code
7) on bus address 1.
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Getting Started

1. Turn the computer OFF.

2. Insert the CS/80 Exerciser program disc into the right internal
drive and close the door.

3. Turn the computer ON to boot the exerciser from the disc.

The copyright statement appears on the screen as shown below:

¢ Copyright Hewlett-Packard Company, 1985
* All rights reserved.

Command Set 80 (CS/80) Disc Exerciser for
Series 200/300 Computers Rev [3.0] 6/18/84

CAUTION-Before re-starting your regular opera-
ting system, switch off and on each device that
was exercised.

If you are using a printer with this program, it
must bo on HP-IB at select code 7, bus address i.

To continue, hit any key.

3. Press any key to continue.
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CS/80 Configuration Table

A C5/80 Configuration Table for this system (shown below) now appears
on the screen. In this example, only the HP 7912 will be exercised. Note
that this is device number 2 in the table.

CS80 Device Available for Test:
Device Select Bus Type
Number Code Addr

1 7 6 7908

2 7 7 7912

Press any key to proceed to the Main Menu.

Testing the Disc Unit

Setting Disc Unit Parameters

Verify all parameters in the Main Menu are set correctly. The Main
Menu is displayed as:

Exercise Parameter and Function Selection

D - Device number to test 1

U - Unit number to test : 0

V - Volume number to test 0

0 - Output device (Results): CONSOLE:

L - Loop count for test : 1

Y - Long/short Test : Short

C - Service Engineer Mode : 1

S - Display CS80 devices available for testing
T - Display units & volumes on Device 1

Z - Identify a CS80 Device that can’'t be found
E - Begin exercising or printing logs

To change an exercise parameter or select a func-
tion, type the first letter on the item’s line:
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Should a parameter on vour display not be correct, follow these steps to
set the parameters for the disc unit:

1.

The device number is set to 1 (HP 7908). To set the device to the
HP 7912, press (D] and type 2 in response to the prompt.

. The unit number is set to 0. Type (U] to get the following displa

yof units and volumes on device 2:

Units/volumes found within device2:
Unit Unit type Volumes

0 Disc 0

1 Tape 0 No Tape Installed
To continue hit any key.

The disc unit (unit 0) will be exercised first. The unit parameter
is already set to 0 so no further action is needed. Press any key to
return to the Main Menu.

. The output device is set to CONSOLE (the computer’s screen).

A hard copy of the output is needed, so this must be changed to
PRINTER.

Press [0 ] to make the change.

. The test is currently set to run ore time. Change the loop count to

five by pressing and typing s in response to the prompt.

Since a disc unit is being tested, the Long/short Test parameter is
ignored.

. All parameters are now set. Service Engineer Mode is Off. Press

(E] to begin the exercise.
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Disc Unit Exercise Results
Computer Display Output

Exercising. ..
Begin pass 1
Initial I/0 Tests Finished

Set Unit 0

Cleared ERT logs

Start Full Volume Read-Only Error Rate Test
Error Rate Test Finished

Begin pass 2

Initial I/0 Tests Finished

Set Unit 0

Cleared ERT logs

Start Full Volume Read-Only Error Rate Test
Error Rate Test Finished

Begin pass 3

Initial I/0 Tests Finished

Set Unit 0

Cleared ERT logs

Start Full Volume Read-Only Error Rate Test
Error Rate Test Finished

Begin pass 4

Initial I/0 Tests Finished

Set Unit 0

Cleared ERT logs

Start Full Volume Read-Only Error Rate Test
Error Rate Test Finished

Begin pass 5

Initial I/0 Tests Finished

To continue hit any key
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Printer Output

Test Result Report
Status bits set: none

The tests have passed. The drive is ready for use.
The test recommends sparing a location on the
disc. Please save the information on the disc
and re-initialize it.

Explanation of Disc Results

No errors were reported during the exercise. However, an area on the
disc was found where the media is damaged or faulty (defective areas
are called bad tracks). Data recorded on bad tracks might be lost,
but this is not a serious problem. No disc is perfect, so “spare” tracks
are provided to take the place of any bad tracks that might be found.
The initialization routine provided by your language system logically
redistributes track assignments to take care of this situation. Refer
to your language manuals or System Administrator’s Manual for more
information on initializing media.
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Testing the Tape Unit

Setting Parameters for the Tape Unit

Run through the checklist to make sure all parameters are set correctly:

1.
2.

[<4]

Device number is 2 (7912). Correct.

Unit number is set to 0 (disc unit). Change the unit number to 1

(tape unit) by pressing (U] and typing 1 in response to the
prompt.

. Output is set to PRINTER. Correct.
. The loop count is set to 5. Change this to 1 by pressing and

typing 1 in response to the prompt.

. The Long/Short Test parameter is set to Short. Press to

change this value to Long.

All parameters are set. Service Engineer Mode is Off. Press (€]
to begin the exercise.

Tape Unit Exercise Results
Computer Display Output

Exercising. ..
Begin Pass 1
Initial I/0 Tests Finished

Set Unit 1

If not already done, insert a write enabled tape
cartridge, wait for it to load, then hit a key.
CAUTION-The data on the tape WILL BE DESTROYED.

Inserted tape cartridge and press a key.

Start Full-Volume Tape Error-Rate test
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Printer Output
Test Results Report

Error code: 160 was reported
Error code: 160 was reported
Status bits set: 30 33

The power failed during the test. Please restart
it.

The tape media appears to be uninitialized.
Please initialize it and re-run test.

Explanation of Tape Results

In this test, two errors were reported. The first was caused by a
momentary power outage, a condition which probably does not indicate
a hardware failure. The second error was caused by an oversight; the
tape cartridge used in the exercise was not previously initialized.

The power failure error was randomly generated and thus cannot be
controlled. This same error will probably not recur if the test is re-run.

The second error can be corrected by simply running the tape through
an initialization procedure.

After referring to the language manual, the tape cartridge was initialized.
The test was then re-run. The results of this new test are reproduced
below.

New Tape Unit Exercise Results

Computer Display Output

Tape ERT log cleared
Start Full-Volume Tape Error-Rate Test

Tape Error Rate Test Finished
To continue hit any key.

[Inserted the new initialized tape cartridge and press a key]
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Printer Output
Test Result Report

Status bits set: none

The tests have passed. The drive is ready for use.

Explanation of New Tape Results

No errors were reported on this pass. Note that both problems reported
in the first pass were easily removed without the help of professional
service. The expense of a service call was thus saved. Had real hardware
failures been found, the Exerciser would have told you to call your service
representative for assistance.
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Interpreting Test Results
Exercise Progress Messages

During an exercise, messages regarding the exercise’s progress are
printed on your computer’s screen. These messages may include the
name of the test in progress and the number of the current pass in the
exercise loop. Whenever a lengthy test is underway, a dot is printed
every ten seconds to assure you that the test is still working.

Test Result Report

Exercise results are summarized in the Test Result Report. This report
will either tell you that the tests have passed, or it will provide details
on the errors that were found. If professional service is warranted, you
will be told to call your service representative for assistance. Otherwise,
instructions are given for correcting the problem yourself.

A Test Result Report will appear on the output device specified by the
output (O) parameter. If the computer screen is the output device, you
must press a key after the tests are finished to display the Test Result
Report.

Five items of error information may appear in the Test Result Report:

e Status bits set

e Error codes

System error messages

1/O error messages

e [xerciser error messages
Exerciser error messages are designed for the computer user. They
provide an easy-to-understand description of the problem and assume

little or no knowledge of CS/80 operation. The proper corrective action
is clearly stated.
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The other four error messages are intended to help service personnel
isolate the source of the problem. Training in CS/80 operation and
architecture is assumed.

In the following sections, each type of error message is explained in more
detail.

Note

I/O error messages or system error messages (but
not both) may appear in a Test Result Report.
Otherwise, any combination of messages is al-
lowed.
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Status Bits

Each CS/80 device contains internal status bits that flag errors.

Each bit represents a different type of error. Whenever a bit is “set”,
the error which the bit represents has occurred.

Status bits that are set during the exercise are listed in the Test Result
Report with the following message: status bits set:. Set bits are listed
after the colon; if no bits were set, the word none will appear. The table
below lists each status bit and its corresponding error condition.

Status Bit

2

10

12

17

19

Error Type

Channel parity error: A channel command was received
without odd parity.

Illegal opcode: an unrecognizable opcode was received.

Module addressing: an illegal volume or unit number was
specified for this device.

Address bounds: The target address has exceeded the
bounds for this device.

Parameter bounds: A parameter (other than unit, vol-
une or target address) is not allowed for this device.

Illegal parameter: A parameter field was the wrong
length for the opcode preceding it.

Message sequence: The message sequence has been vio-
lated. (Error suppressed if any reject or fault errors have
occurred prior to sequence error.)

Message length: The total length of the execution mes-
sage differs from the current default value.

Cross unit: An error has occurred during a Copy Data
operation.

Controller fault: A hardware fault occurred in the con-
troller.
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Status Bit

1V-32

22

24

26

27

28

30

31

32

33

34

35

36
37

Error Type

Unit fault: A hardware has occurred in the unit ad-
dressed.

Diagnostic result: The hardware failed the diagnostic
indicated in the parameter field.

Operator release required: Release required for operator
request (e.g., load/unload, restore).

Diagnostic release required: Release required for diagnos-
tics initiated from control panel (e.g., HIO, self test).

Internal maintenance required: Release required for in-
ternal maintenance (e.g., head alignment, error log).

Power fail: The power to the unit failed, a diagnostic
destroyed configuration, or a pack was loaded. Device
should be reconfigured.

Retransmit: The preceding transaction should be retried.

Illegal parallel operation: The requested operation can-
not be executed in parallel with some other operation(s)
currently in progress.

Uninitialized media: The host attempted to access un-
formatted media, or an unusable media has been loaded.

No spares available: Spare Block cannot be executed due
to lack of spare media.

Not ready: The selected unit is not ready for access at
this time (e.g., heads or media not yet fully loaded).

Write protect: The selected volume is write protected.

No data found: A block accessed during a read has not
been written.
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Status Bit

40

41

43

44

48
49

50

51

97

58
59

61

Error Type

Unrecoverable data overflow: The previous transaction
generated more than 1 unrecoverable data error. The
entire transfer should be considered in error.

Unrecoverable data: Unrecoverable data at indicated
block(s).

End of file: End of file encountered on file structured
device.

End of volume: The host attempted to access across a
volume boundary.

Operator request: Release requested for operator request.

Diagnostic request: Release request initiated from diag-
nostic control panel.

Internal maintenance request: Release requested for in-
ternal maintenance.

Media wear: Only one spare track (disc) or one spare
block (tape) remaining.

Latency induced: A latency was induced during the
transfer due to slow transfer rate or seck retry.

Auto sparing invoked: A defective block has been auto-
matically spared by the device.

Recoverable data overflow: The previous transaction
generated more than 1 recoverable data error.

Marginal data: Data was recovered, but with difficulty.

Recoverable data: A latency was introduced in order to
correct a data error.

Maintenance track overflow: Error and fault log area is
full.
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Error Codes

Error codes specify which test in the exercise sequence failed. Whenever
an error occurs, the following message will appear in the Test -Result
Report:

An error code of X was reported.

The x above represents the error code number. Look up the error code
in the table below to find the test that failed.

Error Number Test or Function

10 System 1/O Test

20 Cancel

40 Read Loopback

50 Write Loopback

60 Internal Diagnostic

70 Set Unit

80 Describe

90 Read Disc Run Log
110 Uncorrectable Rate
130 Clear ERT Log

140 Disc Read-Only ERT
150 Read Disc ERT Log
160 Clear ERT Log

170 Read-Only ERT (FV)
180 Read Disc ERT Log
200 Uncorrectable Rate
220 Clear ERT Log
230 Partial Disc RO ERT
240 Read Disc ERT Log
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Error Number

270
280
290
300
305
310
320
1000
2000
3000
4000
4100
4200
5000
6000
7000
8000

Test or Function
Interleave Table
Interleave Value
Clear ERT Log
WTR Tape FV ERT
WTR Disc FV ERT
Read Tape ERT Log
System Test

Amigo Clear

Read Fault Log

Read Tape Run Log
Read Sensors

Read Revision Number
Read Error Summary
Read Drive Tables
Read Use Log

Flag Plot Error

Final Unit Status

Abbreviations used in this table are:

Abbr.
ERT
WTR
FV
RO

Meaning

Error Rate Test
Write Then Read
Full Volume
Read Only.
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System Errors

Two Pascal run-time error messages may occur during execution of the
Exerciser. When a system error occurs, the message:

A system error of X was reported.

will appear in the Test Results Report. The x represents the number of
the error message. Error messages and their meaning are:

Error Number Meaning
-2 Not enough memory
—26 Error in I/0O subsystem.
If a system error different from these two is reported, the Exerciser

program is probably at fault. In such cases, re-run the tests. If the
same system error recurs, call your HP Service Office for assistance.

An exhaustive list Pascal System Errors may be found in the Pascal
Language System User’s Manual.

1/O Errors

I/O error messages appear in the Test Result Report in the following
form:

1/0 error: desc
was reported

A prose description of the errors appears where desc appears in the error
message. [/O errors are not directly related to the exercise and may or
may not require repair.

Exerciser Error Messages

Exerciser error messages are textual descriptions of error conditions.
They usually provide instructions for correcting the problem or advise
you to call for service. These messages are self-explanatory.
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Appendix

Service Engineer Mode?

Service Engineer Mode provides access to a great deal of diagnostic
information and is intended for qualified service personnel only.

Most (if not all) of this information requires training in CS/80 hardware
architecture, operation and maintenance procedures. If you do not have
this training, use Service Engineer Mode only under the recommenda-
tion and guidance of a trained service person. Improper or uninformed
use of Service Engineer Mode may result in the loss of the entire contents
of your CS/80 disc!

Service Engineer Mode lists the internal error logs of a CS/80 device.
Error logs are cumulative records of data errors that have occurred
during normal device operation, or during error rate tests. Because
infrequent random errors are bound to occur during the life of a device,
the error logs alone are usually not sufficient to diagnose a hardware
problem. They should be considered only in conjunction with other
exercise error messages to draw conclusions about the state of a device.
Without additional testing, it is impossible to tell whether the error
resulted from damaged media (which can be corrected by sparing), from
hardware failure, or from an isolated, random event.
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When to Use Service Engineer Mode

Your service representative will invoke Service Engineer Mode only
after an error has been reported in the CS/80 Exerciser’s Test Result
Report. If the source of the error is not immediately apparent from
the information given there, Service Engineer Mode is used to access
detailed tables and logs of diagnostic information.

When you call your service representative to report a problem, he may
authorize you to enter Service Engineer Mode so you can read certain
portions of the logs to him. This way, he can make a preliminary
diagnosis over the phone and bring the proper equipment with him on
a service call. Follow his directions carefully.
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How to Run Service Engineer Mode

To enter Service Engineer Mode, simply press the key in the Main
Menu. The display then changes as shown in the following diagram:

Exercise Parameter and Function Selection:

Exercige Parameter and Function Selection
D - Device number to test : 1
U - Unit number to test : 0
- Volume number to test : 0
- Output device (Results): CONSOLE:
- Loop count for test : 1
- Long/short Test : Short
- Service Engineer Mode : 1
Do Test or display Logs: Test
- Clear all logs on selected unit
- Display CS80 devices available for testing
- Display units & volumes on Device 1
- Identify a CS80 Device that can’'t be found
- Begin exercising or printing logs

mN-MO MO <O <
'

To change an exercise parameter or select a func-
tion, type the first letter on the item’'s line:
Notice the three new functions that are available:
e X - Do Test or display Logs
e Q - Clear all logs on selected unit

e W - Write allowed on disc

These keys are made available only in Service Engineer Mode becza:se
they contain highly-technical diagnostic information or permit poten-
tially dangerous operations on the disc. Each of these functions is briefly
described below:

X - Do Test or display Logs When you press the [ X ] key, this parameter
toggles between Test and Logs. When the parameter is set to Test, the
exerciser behaves as if in normal mode: exercising the specified device
and reporting the results.
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When the parameter is switched to Logs, the internal error logs and
tables of the specified device are listed.

Q - Clear all logs on selected unit When [ ] is pressed all of the internal
error logs of the specified device are erased. This is normally done by
an authorized service representative after the device has been repaired.
This way, the device is given a “clean slate”: all errors recorded prior to
the repair are cleared.

W - Write allowed on disc Pressing (W] allows you to perform a
read/write error rate test on the specified disc. This test is generally
used as a last resort and only after the disc has been properly backed
up. This key enables the exerciser to erase the entire contents of the
dise.

Printing the Logs

To print the error logs of a particular device, follow these steps:
1. Press to switch Service Engineer Mode to on.
2. Press [X] to switch the Test/Logs Mode to Logs.

3. Set all other parameters as usual to specify the desired device and
unit.

4. Press (E ] to begin printing the error logs.

Clearing the Logs

Choosing the “Q" command enables the exerciser to clear the following
logs on a CS/80 device:

e Fault Log
e Run Log
ERT Log

e All Error Summaries (disc units only)

This operation is normally performed after the drive has been serviced,
when the past diagnostic records have no further value.

IV-40 Appendix A



To clear the internal error logs of a CS/80 device, follow this procedure:
1. Press to switch Service Engineer Mode to on.
2. Set all parameters as usual to specify the desired device and unit.
3. Press (@] to indicate readiness to clear the logs.
4

. Read the warning on the screen. If you decide to go ahead with
the log-clearing operation, press [5] to begin. To retreat, press
any other key.

Performing a Read/Write ERT

If the “W” parameter is set to Yes and [E ] is pressed, the exerciser will
perform a write-then-read error-rate test, instead of a read-only error-
rate test. All information stored on the unit specified by the other
parameters will be lost. Therefore, a complete and verified disc backup
should be performed before this test is run.

When you select this mode, a warning message is displayed asking if you
understand the impact of what you’re about to do. Although setting the
mode does not begin execution of the test, it does move you one step
closer to destroying the contents of the disc. Every attempt has been
made to prevent you from entering this mode accidentally. This is a test
of last resort.

If you decide a Read/Write ERT is necessary, follow this procedure:
1. Perform a verified backup of the disc to be tested.
. Press to switch Service Engineer Mode to on.

2
3. Set all parameters as usual to specify the desired device and unit.
4. Press (W] to allow writing on disc.

5

. Read the warning on the screen. To proceed with the Read/Write
ERT, press [s]. To retreat, press any other key.

6. Press [E ] to begin the test.
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Note

Note The “W” command has no effect on tape
units. All tape units automatically use a write-
then-read error rate test.

CS/80 Disc Logs and Tables

Disc error-logging is divided into the following sections:
e Describe Information
e Fault Log
e ERT Log
¢ ROM Revision Numbers
e Recent Error Summary (not on HP 7933/7935)
e Previous Error Summaries (not on HP 7933/7935)
e Disc Spare Track Table
¢ Head Alignment Offset Table (HP 7933/7935 only)
e Circumferential Skew Table (HP 7933/7935 only)
e Current Cylinder Offset Table (HP 7933/7935 only)
e Pressure and Temperature Information (HP 7933/7935 only)
e Hardware, Read/Write Fault Registers (HP 7933/7935 only)

Each of these sections is described in the following sections.

Describe Information

A table, Describe Information, provides identifying characteristics of the
device. Values shown in the examples on the next page are read from
the disc, rather than measured. An understanding of disc organization
is required to understand most of the entries.
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Logs, Tables, and Status - Unit: O
Describe Information

Installed Unit Max instantaneous Controller

Bytes Xfer Rate Type
1000000000000001 1250 0
Device Device Bytes per Blocks which can
Type  Number Block be buffered
1 079350 256 16

Recomded Burst  Block Cont Avg Optimal

Size Time Xfr Rate  Retry Time
0 240 930 80

Access Time Max Inter- ----Volume Bytes-----

Parameter leave Fct. Fixed Removable

84 31 00000000 00000001

------------ Maximum Addresses--------- Current
Cylinder Head Sector Single-Vector Interleave

1320 12 91 1579916 1

Installed Unit Byte is a bit map showing which units are installed, the
least significant bit representing unit 0. A “1” bit indicates the unit
represented by that position is installed. In the sample table shown,
units 0 and 15 are installed.

Max instantaneous Xfer Rate is the maximum rate at which data can
be transferred across the bus, measured in Kbytes/second.

Controller Type indicates the type of controller installed in the device.
Possible values are:

0 - Integrated single-unit controller
1 - Integrated multi-unit controller
2 - Integrated multi-port controller

Device Type tells what type of device is being described. Possible values
are:
0 - 6 disc unit

1 - removable disc or combination
2 - tape unit
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Device Number gives the model number of the CS/80 device being
described.

Bytes per Block gives the number of bytes in each block on the disc.

Blocks which can be buffered gives the amount of RAM space, measured
in blocks, that resides inside the controller. To maximize performance,
blocks of data larger than this amount should not be requested.

Recommended Burst Size is the recommended number of 256-byte seg-
ments in each burst. A zero here indicates bursting is not recommended.

Block Time is the time from the beginning of one block to the beginning
of the next block, measured in microseconds.

Cont Avg Xfr Rate is time needed to transfer a full volume of the disc
divided by the number of bytes in the volume.

Optimal Retry Time is the time required to perforin read retries for
error recovery, measured in tenths of a millisecond.

Access Time Parameter is the maximum time from the ~nd of a com-
mand message to the assertion of parallel poll, measured in tenths of a
millisecond.

Maximum Interleave Factor gives the maximum spacing (interleave)
allowed between logical blocks.

Volume Bytes gives two bit maps, one that tells which of the eight
possible fixed volumes are present, and another that tells which of the
8 possible removable volumes are present. The least significant bit
represents volume 0. A “1” bit indicates the volume represented by
that position is present. In the sample table shown, no fixed volumes
are present, and removable volume 0 is present.

Maximum Addresses simply gives the maximum legal address for the
disc. The maximum address is expressed in two ways, giving both the
cylinder, head and sector address, and the single vector address. (The
single vector address is a sequential, linear expression of the disc address
space, beginning with address 0.)

Current Interleave gives the current distance between logical sectors on
the disc.
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Fault Log

The Fault log contains disc system faults. For example, any head
movement problems occurring during a seek operation would be recorded
in the Fault Log. If no fault logs have been recorded on the disc, the
message:

No Fault Log Entries

will be displayed.

The fault log of an HP 7912 disc drive is shown below.

Logical Addresses UProc

Derror/

-- Current -- -- Target -- Fault
Terror

Clndr Hd Sctr Clndr Hd Sctr Register Type
Num

32768 1 27 32768 1 27 NA TERR
33

32768 1 27 32768 1 27 NA TERR
33

396 1 23 395 1 20 NA DERR
229

395 1 23 395 1 20 NA DERR
229

395 1 7 305 1 7 NA DERR
229

395 1 7 395 1 7 NA DERR
229

108 6 7 108 6 7 NA DERR
229

395 1 7 395 1 7 NA DERR
229

395 1 7 395 1 7 NA DERR
229

395 1 7 395 1 4 NA DERR
229

395 1 7 395 1 7 NA DERR
229

395 1 7 395 1 7 NA DERR
229

32768 1 27 32768 1 27 NA TERR
32

395 1 7 395 1 7 NA DERR
229

395 1 7 395 1 7 NA DERR
229

395 1 7 395 1 7 NA DERR
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229
395 1 7 395 1 7 NA DERR

229

395 1 7 396 1 7 NA  DERR
229

33079 2 62 33079 2 61  NA  DERR
114

33079 2 62 33079 2 61  NA  DERR
114

Logical Addresses refer to the locations in the disc address space which
were being accessed when an error was detected. “Current” refers to
the cylinder, head and sector which was last accessed. “Target” refers
to the cylinder, head and sector which the device was trying to access
when the error occurred.

UProc Fault Register displays the contents of the microprocessor fault
register. Only certain types of errors record information in the micro-
processor fault register. If the register contains error information, each
bit of the register will be displayed. See the disc drive service manual
to determine its meaning. If the register contains no error information,
“NA” is printed in this column.

Derror/Terror identifies the types of errors that have occurred. Drive
errors (Derrors) are run-time errors; Test errors (Terrors) are errors that
were reported during an error rate test. See the service manual of the
device under test for an explanation of the Derror/Terror numbers.

Some types of errors show a cylinder address that falls outside the drive’s
address range (32768 and 33079 in the HP 7912 log shown). Such
cylinder addresses indicate the error is not associated with a specific
disc address. For instance, the first error in this fault log (TERR 33) is
a tape error; thus a disc address does not apply.

Run Log

The Run log stores all data errors occurring during normal disc operation
(i.e., anytime a test, diagnostic or utility was not being run). Run Log
entries are concerned with the reading and writing of data, as opposed
to the Fault Log which records disc drive system failures. Examples are
on the next page.
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Run Log of an HP 7912 Disc Unit

Head: 0
Sectors
Read
3.037E+005

Head: 1
Sectors
Read
2.608E+006

Head: 2
Sectors
Read
2.626E+006

Head: 3
Sectors
Read
2.608E+005

Head: 4
Sectors
Read
2.585E+005

Head: §
Sectors
Read
2.573E+005

Head: 6
Sectors
Read
2.584E+005

The Run log is divided into several sections, one for each disc head.

Sectors Read gives the cumulative total of all sectors read by that head

Correctable
Errors
6

Correctable
Errors
[

Correctable
Errors
6

Correctable
Errors
8

Correctable
Errors
6

Correctable
Errors
6

Correctable
Errors
6

Uncorrectable
Errors
0

Uncorrectable
Errors
0

Uncorrectable
Errors
0

Uncorrectable
Errors
0

Uncorrectable
Errors
0

Uncorrectable
Errors
0

Uncorrectable
Errors
0

since the logs were last cleared.

Correctable Errors are errors which the error correction circuitry was

able to correct.

Uncorrectable Errors are errors which the error correction circuitry

could not correct.
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ERT Log

The ERT log is identical to the Run log, except that all ERT log entries
are recorded during an error-rate test not during normal operation. Here
is an example of a typical ERT log produced during an HP 7912 error-
rate test. Note that no errors were encountered during the test, except

on head #6.

Head: 0
Sectors
Read
1.098E+005

Head: 1
Sectors
Read
1.098E+005

Head: 2
Sectors
Read
1.098E+005

Head: 3
Sectors
Read
1.098E+005

Head: 4
Sectors
Read
1.098E+005

Head: §
Sectors
Read
1.098E+005

Head: 6
Sectors
Read
1.099E+005

Logical
Error

Cylinder
Byte

314
00000000

Logical

Correctable
Errors
0

Correctable
Errors
0

Correctable
Errors
0

Correctable
Errors
0

Correctable
Errors
0

Correctable
Errors
0

Correctable
Errors
3

Uncorrectable
Errors
0

Uncorrectable
Errors
0

Uncorrectable
Errors
0

Uncorrectable
Errors
0

Uncorrectable
Errors
0

Uncorrectable
Errors
0

Uncorrectable
Errors
0

Logical Occurrence

Head Sector Count

8 28
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Sectors Read gives the cumulative total of all sectors read by that head
since the logs were last cleared.

Correctable Errors are errors which the error correction circuitry was
able to correct.

Uncorrectable Errors are errors which the error correction circuitry
could not correct.

As indicated in the example test-results output, each head on the
specified drive is tested individually (not all drives have multiple heads).
At the end of the test on a given head, the test log is displayed. If any
errors are encountered, error description information is also included

as in the example for head #6. Error correction circuitry is disabled
" during the test to ensure that errors are properly detected and logged
for output. To interpret the error byte, see “Decoding the Error Byte”
at the end of this appendix.

ROM Revision Numbers

The ROM Revision Numbers give the revision numbers of the disc’s
control ROMs (firmware). Example ROM Revision Numbers of an HP
7908 disc drive are given below.

Rom Revision Numbers:
1-2 1-3 1- 1 1-2 1-0 156-1

Recent Error Summary (Not on HP 7933/7935)

The Recent Error Summary gives the results from the most recent self-
test performed. All TERROR numbers which occurred are listed. If no
TERRORs were reported in the last ERT test, “None” is displayed. See

the service manual for the device under test for an explanation of any
TERRORs reported.

An example Recent Error Summary from an HP 7908 disc drive is shown
below.

TERROR’s listed in recent error summary
None
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Previous Error Summaries (Not on HP 7933/7935)

The four Previous Error Summaries give the results from the four self-
tests that were run before the most recent one. The Recent Error
Summaries from an HP 7908 disc drive are given below. See the service
manual for the device under test for an explanation of any TERRORs
reported.

TERROR’s listed in recent error summary #1
33

TERROR’s listed in recent error summary #2
34

TERROR's listed in recent error summary #3
34

TERROR's listed in recent error summary #4
None

Disc Spare Track Table

The Disc Spare Track Table provides a record of all sparing operations,
broken down by head. The number of spare operations, the number of
spare tracks used, and the number of spared logical tracks are given for
each head.

An example Spare Track Table for an HP 7908 disc drive is given below.

Disc Spare Track Table

Head Spare Spare Logical
No Operations Tracks Used Spared Tracks
0 0 0 0
Head Spare Spare Logical
No Operations Tracks Used Spared Tracks
1 0 0 0
Head Spare Spare Logical
No  Operations Tracks Used Spared Tracks
2 0 0 0
Head Spare Spare Logical
No Operations Tracks Used Spared Tracks
3 0 0 0
Head Spare Spare Logical
No Operations Tracks Used Spared Tracks
4 10 4 2
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Whenever a bad sector is detected on a track, a sparing operation is
performed. All CS/80 discs have one spare sector per track, so the
sparing operation first attempts to logically replace the bad sector with
this spare sector. If the spare sector has been used in a previous sparing
operation, the entire track must be replaced with one of the spare tracks
provided on the disc surface.

Spare Operations tells you how many sparing operations have been
performed on the head’s disc surface. This is the number of bad sectors
that have been found on this surface. In the sample table shown, ten
sector sparing operations have been performed on head 4.

Spare Tracks Used tells you how many spare tracks were required in
these sparing operations. Remember, a spare track is required only
when no spare sector is available on the track where the bad sector was
found. In the sample table, four out of the ten sparing operations on
head 4 required spare tracks to fix the problem.

Logical Spared Tracks tells you the number of logical tracks that have
undergone sparing operations. Note that a single logical track can be
spared more than once. In the sample table, only two logical tracks on
head 4 have been replaced by physical spare tracks. Since four physical
spare tracks have been used, you can assume that at least one of the
logical spared tracks on head 4 has been replaced more than once.
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Head Alignment Offset Table (HP 7933/7935 only)

The Head Alignment Offset Table shows the relationship between the
servo code and the head alignment bands. It is used to determine how
precisely each head is aligned on its disc’s tracks (horizontal alignment).

An example Head Alignment Table for an HP 7935 disc drive is given
below:

Head Alignment Offset Table:
Head Band Delta Band Delta Band

No 0 0-1 1 1-2 2
0 -5 -8 -13 5 -8
1 -11 -1 -12 14 2
2 0 -6 -6 7 1
3 -2 -5 -7 4 -3
4 1 -7 -6 3 -3
5 4 -8 -4 0 -4
6 -2 -4 -6 6 0
7 2 -6 -4 -6 -9
8 -1 -7 -8 -1 -9
9 3 -12 -9 -2 -11

10 -4 -8 -12 -2 -14

11 0 -1 -11 -3 -14

12 -8 -7 -15 3 -12

Each count in the table represents 6.25 microinches. The maximum
allowable head offset is + 60 counts. The delta values represent the
difference between band offsets. Heads with offsets greater than 40
should be aligned. Deltas of greater than 15 counts may contribute
to an error rate problem. In this sample table, head 1 has a defective
alignment band on the media surface, and head 2 needs alignment. Head
2 would cause the drive to fail with DERR 61.
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Circumferential Skew Table (HP 7933/7935 only)

The Circumferential Skew Table indicates how well the sectors in a
cylinder are aligned (vertical alignment).

The Circumferential Skew Table for an HP 7935 disc drive is shown

below.

Circumferential Skew Table:

Head Band Delta Band

No 0 0-1 1
0 -3 0 -3
1 5 0 5
2 -4 0 -4
3 -2 0 -2
4 0 0 0
5 3 0 3
6 5 0 5
7 -1 -1 -2
8 1 0 1
9 -1 -2 -3

10 -3 -2 -5

11 -3 -2 -5

12 -5 -2 -7

N O - = OO -

o

-2
-2
-2
-4

Band
2
-2

6
-4
-2

1

4

5
-4

1
-5
-7
-7

-1

An example Circumferential Skew Table appears in the same form as
the Head Alignment Offset Table. Circumferential skew represents the
position of the sector circumferentially on the track. The HP 7933/7935
has a very wide range of electronic compensation for circumferential
skew, thus this table is not used a great deal.

A potential problem should be suspected if the values in this table exceed
25 counts, although this is not an absolute specification. If the difference
between the skew values on head 0 band 0, and head 0 band 2 is greater
than 25 counts, a rail alignment problem should be suspected. If there
is no data error problem, then no rail alignment action should be taken;
otherwise pursue rail alignment as a possible source of the error.

Appendix A IV-53



Current Cylinder Offset Table (HP 7933/7935 only)

The Current Cylinder Offset Table extrapolates or interpolates from
the Head Alignment Offset Table to determine how well the heads are
aligned in their current positions.

An example Current Cylinder Offset Table for an HP 7935 disc drive is
shown below.

Current Cylinder Offset Table:

Head Offset

0 -5
1 -11
2 0
3 -2
4 1
5 4
6 -2
7 2
8 -1
9 3
10 -4
11 0
12 8

This table is rarely used because, in an operating system, the cylinder
will most probably change between the time it is specified and the time
the table is read.

Pressure and Temperature Information (HP 7933/7935
only)

The HP 7933 and HP 7935 devices contain internal temperature and
pressure sensors for monitoring the drive’s operational state. Readings
from these sensors are displayed in the following table.

Here is an example of typical pressure and temperature information for
an HP 7935 disc drive:

---Pressures---- -------- Temperature--------
Blower Filter Exhaust Air Actuator Coil
0K 0K 24 35
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If there is a problem with the blower or filter pressure, “BAD” will
appear in the table in place of “OK.” Temperatures indicate the perfor-
mance of the disc: hotter temperatures degrade disc access time. The
disc monitors these temperatures and will shut down if they become too

high.
Fault Registers

The HP 7933 and HP 7935 logs also contain the values of the hardware
and read/write fault registers at the time the Exerciser was run. A value
of zero in these registers indicate no faults. Other possible values are
decoded in the following tables.

Hardware Fault

Register Value  Error Condition

00000001 Spindle speed down
0000001 Heads off track
00001000 Track follower PLL error
00010000 Top door is open
00100000 Emergency retract is set
01000000 Power Failure

10000000 Read/Write fault

Read/Write Fault

Register Values Error Condition

00000001 Write without AC write current
00000010 DC write current without write
00000100 Write without DC write current
00001000 Multiple heads are selected

The fault registers of an HP 7935 disc drive is shown below.

Hardware fault register: 00000000
Read/Write fault register: 00000000
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CS/80 Tape Logs and Tables

Tape error logging is divided into the following sections:
e Describe Information

Manufacturer’s Block

Disc Starting Block Address (HP 7914 only)

e Tape Use Log

e Tape Spare Table

e Tape Run-time Log
e Tape ERT Log

e Flag Plot

Describe Information

The Describe Information for a tape drive has a format identical to a disc
drive’s Describe Information, although not all of the column headings
apply. For example, the Cylinder, Head and Sector columns don’t apply
to a tape, so 0 is entered for these parameters. Here is a typical example:

Logs, TAbles, and Status - Unit 1
Describe Information

Installed Unit Max instantaneous Controller
Bytes Xfer Rate Type
1000000000000011 1250 1

Device Device Bytes per Blocks which can
Type Number Block be buffered
2 079080 1024 4

Recomded Burst Block Cont Avg Optimal
Size Time Xfr Rate Retry Time
0 30000 35 10

Access Time Max Inter- ----Volume Bytes-----
Parameter leave Fct. Fixed Removable
24000 0 00000000 00000001

----------- Maximum Addresses-------- Current

Cylinder Head Sector Single-Vector Interleave
o 0 0 0 0
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Installed Unit Byte is a bit map showing which units are installed, the
least significant bit representing unit 0. A “1” bit indicates the unit
represented by that position is installed. In the sample table shown,
units 0 and 15 are installed.

Max instantaneous Xfer Rate is the maximum rate at which data can
be transferred across the bus, measured in Kbytes/second.

Controller Type indicates the type of controller installed in the device.
Possible values are:

e () - Integrated single-unit controller
e 1 - Integrated multi-unit

e 2 - Integrated multi-port controller

Device Type tells what type of device is being described. Possible values
are:

e 0 - 6 disc unit

e 1 - removable disc or combination

e 2 - tape unit.
Device Number is 079080 or 091440 for all CS/80 tape units.
Bytes per Block gives the number of bytes in each block of the tape.
Blocks which can be buffered gives the amount of RAM space, measured
in blocks, that resides inside the controller. To maximize performance,

blocks of data larger than this amount should not be requested.

Recomded Burst Size is the recommended number of 256 byte segments
in each burst. A zero here indicates bursting is not recommended.

Block Time is the time from the beginning of one block to the beginning
of the next block, measured in microseconds.

Cont Avg Xfr Rate is time needed to transfer a full volume of the disc
divided by the number of bytes in the volume.
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Optimal Retry Time is the time required to perform read retries for
error recovery, measured in tenths of a millisecond.

Access Time Parameter is the maximum time from the end of a com-
mand message to the assertion of parallel poll, measured in tenths of a
millisecond.

Maximum Interleave Factor does not apply to tape units and is, there-
fore, always 0.

Volume Bytes gives two bit maps, one that tells which of the eight
possible fixed volumes are present, and another that tells which of the
8 possible removable volumes are present. The least significant bit
represents volume 0. A “1” bit indicates the volume represented by
that position is present. In the sample table shown, no fixed volumes
are present, and removable volume 7 is present.

Maximum Addresses does not apply to a tape unit, and is, therefore,
always 0.

Current Interleave does not apply to a tape unit and is, therefore, always
0.

Manufacturer’s Block
The Manufacturer’s Block contains information about the tape you have

inserted in the drive. The block is decoded as follows:
First Line: gives the length of the tape.
pceooHC indicates a long tape

pce1sHC indicates a short tape

Second Line: gives the number of blocks per track.
1024 for a short tape
4096 for a long tape

Third Line: gives the copyright notice for the tape.
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Fourth Line: gives the manufacturer’s control code and data code of
tape.

A Manufacturer’s block for a tape drive is given below:

Manufacturer’'s Block:

DC615HC

1024

FORMAT (C) 1980, MINN. MINING & MFG. CO.
02005J8205260831

Disc Starting Block Address (HP 7914 only)

The HP 7914 tape log also contains the disc starting block address.
Because the capacity of the 7914’s disc exceeds that of a single tape
cartridge, more than one tape is required to back up the disc. Thus,
each tape records the starting location on the disc where it retrieved its
information from. When the backed-up information on a tape is ready
to be rewritten onto the disc, the 7914 can read the disc starting block
address from the tape cartridge and determine where on the disc the
information belongs.

A sample Disc Starting Block Address for an HP 7914 is shown below.

Disc starting block address 0

Tape Use Log

The Tape Use Log indicates the number of blocks that have been
accessed over the life of the tape, and the number of autoloads (number
of time the tape has been loaded) that have been performed.

Here is a typical Tape Use Log for a tape drive:

Tape Use Log:
Number of autoloads: 37
Number of blocks accessed: 6.25E+004
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Tape Spare Table

The Tape Spare Table provides the physical addresses of all blocks that
have been spared on the tape. If no blocks have been spared, the
message:

No Tape Spare Table Entries

is displayed. If one or more blocks are spared, an output similar to the
following is displayed:
Tape Spare Table

Block Number Track Number
501 5

This sample table shows that block 501 on track 5 of this tape was found
bad and was replaced by a spare block.

Tape Run-time Log

The Run-time log contains only run-time errors. An example tape run-
time log of a tape unit appears below.

Tape runtime log
Uncorrectable Unlocatable Certification
Errors Errors Type
1 1 On-line

The first table in the log summarizes the number of uncorrectable and
unlocatable errors that have occurred, and gives the certification type
of the tape.

Uncorrectable Errors are those which the error correction scheme could
not correct.

Unlocatable Errors result when a block of data cannot be located due
to an unreadable key.

Certification Type tells how the tape was certified. Tape certification
is similar to disc initialization. oOn-line indicates the tape was certified
in the CS/80 tape unit, after it was received from the factory. 3m will
appear if a tape is certified by the factory. If a tape is not certified, ¥ot
cert will appear.
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Next, a detailed listing of each error is printed.

Logical Block Address is simply the address of the logical block where
the error was detected.

Error Byte is a bit map giving specific information about the nature of
the error. See the “Decoding the Error Byte” section at the end of this
appendix.

Other Information tells what type of error was found, whether it was
correctable or uncorrectable.

Appendix A IV-61



Tape ERT Log

The ERT log contains only errors that occurred during an error-rate
test. The tape ERT log of a tape unit appears below.

Blocks ----------- Errors ------------
Accessed Perman- Transi- Uncorrect- Unlocat-
ent ent able able
-1.1E+009 36 626 0 0
Logical Block Error Other
Address Byte Information
49120 00000000
203 00000100
667 00000001
703 00100000
750 00000001
824 00000001
926 00000011
2118 00001000
3605 00001000
3795 00000010
3861 00000100
4043 00000100
4101 00001000
4110 00100000
4226 00001000
4253 00100000
4286 00000010
4297 00001000
4408 00000100
4787 00000001
4841 00000100
6065 00000001
5111 00010000
6313 00000100
7172 00011000
7173 00000100
7426 00000100
8419 00000001
8910 00000010
9204 00000010
10627 00000100
14297 00000010
14823 00010000

IV-62 Appendix A



The first table of the log summarizes the number of blocks accessed, the
number of permanent errors found, the number of uncorrectable errors
found, and the number of unlocatable errors found.

Permanent Errors are blocks that have one or more frame errors after
three retries and are usually caused by a defect in the tape.

Uncorrectable Errors are blocks which cannot be corrected by the unit’s
error correction scheme.

Unlocatable Errors are blocks that cannot be found due to an unreadable
key.

Transient Errors are blocks that have a frame error that disappears on
retries.

The final table of the log provides a detailed map of all permanent errors
found.

Logical Block Address is simply the address of the logical block where
the error was detected.

Error Byte is a bit map giving specific information about the nature of
the error. See the “Decoding the Error Byte” section at the end of this

appendix.

Other Information tells what type of error was found, whether it was
correctable or uncorrectable.
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Flag Plot
The flag plot of the preceding ERT log shows a visual map of the types
and locations of tape errors. The track number runs along the vertical
axis (0 thru 15), and the number of blocks runs along the horizontal
axis. This way, you can estimate the track and block where each error
occurred.
Three types of errors are indicated:

¢ + - marks the position of a permanent error

e U - marks the position of an uncorrectable error

o Kk - marks the position of an unlocatable key

Here is an example flag plot of an extremely distressed tape unit:

16
14
13

1 +_+444 ++
0 +
0 1023
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Decoding the Error Byte

The error byte found in the ERT and run logs is decoded below. This
information is found in no other documentation.

Tape Logs Error Byte!

Bit 0 = 0 frame 1 NO CRC error (least significant bit)
= 1 frame 1 CRC error

Bit 1 = 0 frame 2 NO CRC error
= 1 frame 2 CRC error

Bit 2 = 0 frame 3 NO CRC error
= 1 frame 3 CRC error

Bit 3 =1 frame 4 CRC error
= 1 frame 4 CRC error

Bit4 = 0ECC 5 - NO CRC error
=1 ECC 5 - CRC error

Bit 5 = 0 ECC 6 - NO CRC error
=1 ECC 6 - CRC error

Bit 6 = 0 correctable error
= 1 uncorrectable error

Bit 7 = 0 Frame error (most significant bit)
= 1 Key error
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Disc Logs Error Byte 1

The following error bit definitions are for HP 7908, 7911, 7912, 7914,
7933, and 7935. HP 7941 decoding is explained in next topic.

Bits 1,0 = 00 ECC detected a correctable error (ERT only) (least
significant bit)
= 01 ECC detected an uncorrectable error
= 10 ECC did not detect an error

Bit 2 = 0 error is in sector body
= 1 error is in sector header

Bit 3 = 0 CRC indicated error
1 CRC did not indicate error

Bit 4 = 0 data recovered on first retry
= 1 data not recovered on first retry or retries not allowed

Bit 5 = 0 no extra offset used
= 1 extra offset used (ERT only)

Bit 6 = 0 no Formatter/Separator error
= 1 Formatter/Separator error occurred

Bit 7 = 0 recovered with read retries (most significant bit)
= 1 unrecoverable (run-time only)

HP 7941 Disc Log Error Byte1

xxxxxx10 = Type REC: recoverable data error

xxxxx1x0 = Type M-RE: marginal data, corrected by retries
xxxx1xx0 = Type M-EC: marginal data, corrected by ECC
xxx1xxx0 = Type UNC: uncorrectable error
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Additional Information

More detailed accounts of CS/80 internal error logs can be found in the
following manuals:

HP 7911/7912 section of the CE Handbook, part number 07912-90905.
HP 7908 section of the CE Handbook part number 07908-90905.

HP 7933 section of the CE Handbook, part number 07933-90905.
CS/80 general section of the CE Handbook, part number 5957-4227.
Service Manual for the HP 7911/7912, part number 07912-90903.
Service Manual for the HP 7908, part number 07908-90903.

Service Manual for the HP 7933, part number 07933-90903.

1 Abbreviations used: CRC = Cyclic Redundancy Check, ECC = Error
Correction Code, ERT = Error Rate Test.
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Appendix B

CS/80 Tape Drive Operation

Write Enabling a Tape Cartridge

Before running a full-volume tape error rate test, the tape cartridge used
in the test must be write enabled. To write enable a tape, turn the screw
in the upper-left corner of the cartridge until the arrow points away from
the SAFE mark. See the diagram below.

Loading a Tape Cartridge

1. Insert the tape cartridge with the label side up into the tape drive.

2. When the busy light goes off, the cartridge is loaded and ready for
use.

Unloading a Tape Cartridge

1. Press the UNLOAD button. The busy light will then come on.
2. Wait for the busy light to go off and the buzzer to sound.

3. Pull the tape release lever to the right to eject the cartridge from
the drive.

Note

If you are unable to remove the tape cartridge due
to tape drive failure, press to about the test
in progress. Then turn the CS/80 device OFF and
ON, and retry the tape unloading procedure.
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Appendix

Using a Remote Console

What Is a Remote Console?

A remote console is a terminal that is used as the primary control access
to a Series 200 HP-UX computer, usually when the computer does not
have a built-in keyboard and CRT display. The terminal is connected
through an RS-232C interface that has the remote keyboard bit set. For
example, on the HP 98626 Serial Interface card, the remote bit is set
by cutting a jumper on the interface. A switch on the HP 98628 selects
the remote keyboard option (refer to the console interface installation
manual for instructions on how to set the remote keyboard bit); however,
the HP 98628 Datacomm Interface is not supported by Boot ROM 4.0
or any earlier versions.!

! While the HP 98628 Datacomm Interface cannot be used with the boot ROM, it
can be used with the remote System Console in HP-UX systems once the system
is installed and configured. However, when the datacomm interface is used in an
HP-UX system instead of an HP 98626 Serial Interface, boot ROM messages cannot
be sent to the System Console. In normal operation, this is not a problem. To
boot the CS/80 Exerciser while using a remote console, you must use a CS/80 tape
cartridge version of the Exerciser (HP-UX Utilities tape part number 98670-10035 or
98680-10035).
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Special Instructions

Instructions for using a remote console with your computer are included
in the computer installation manual. The following points are especially
important when using the CS/80 Exerciser:

e The baud rate on the RS-232C interface and remote console
terminal must be identical.

e Parity settings on the interface and terminal must be identical.
e Set Transmit Pace on the terminal to Xon/Xoff.

e Set Receive Pace on the terminal to Xon/Xoff.

If your computer’s boot ROM is revision 3.0 or earlier, HP 2642B
terminals and computers running a Block-mode Terminal Emulator will
probably garble printed messages from the boot ROM to the terminal
display when operating at 9600 baud. The problem can be eliminated
by reducing the baud rate to 4800. This problem was corrected in Boot
ROM 4.0, so if your computer has the later version boot ROM, you
should be able to operate at 9600 baud without difficulty. You can
identify which boot ROM version you have from the printed message
on the CRT display during power-up, which should resemble one of the
following examples (some boot ROM versions prior to 3.0 do not display
the version during power-up):

BOOTROM 3.0 or BOOTROM 4.0
Note that while boot ROM messages may be garbled, messages from the

exerciser to the terminal should be displayed clearly, independent of the
boot ROM version.
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If these settings are correct, boot ROM messages similar to these should
appear on the screen when the computer is turned on:

Copyright 1982 :HP 7908
Tape,

705, 1, 0

Hewlett-Packard Company, L]
SYSTEM_Mi

A1l Rights Reserved. 1T
SYSTEM_TB

BOOTROM 3.0 iE
SYSTEM_EX

Keyboard

Graphics

HP-IB

HP98620

HP98625 at 14

1834848 Bytes

SEARCHING FOR A SYSTEM (ENTER To Pause)
RESET To Power-Up

After you have selected the CS/80 Exerciser as the system program to
boot (see Chapter 2, “Start-up Procedure), a series of messages will be
displayed on your remote console. If your computer has boot ROM 3.0,
you may see garbled messages on your screen. Don’t be concerned about
this—it in no way affects the booting process and the messages are not
important. When the booting of the CS/80 Exerciser is completed, your
screen will return to normal. Messages sent from the CS/80 Exerciser
should not be garbled.

Limitations

Flag plots of tape cartridges cannot be displayed on a remote console
because remote console terminals do not support the required graphics
capability.
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Test Tools Manual

Agree Disagree
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The manual covers enough topics.
Overall, the manual meets my expectations.
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O00000O0
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You have used this product:
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__ Less than 1 month __1to2years

Please write additional comments, particularly if you disagree with a statement
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more useful they are to us.
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Address:

City, State, Zip:
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// KIT- CONTENT LIST
Kit Number: 09800-12300
_ Unit of
Descrlptlon Cw Measure
TEST TOOLS $200 ° - EA
- : , o de
T _ * - . ... . Quantity |
_- Component Part 3 Depcrlptlon UM- Per
«39800-]0336 DISC #CCOMPUYER TESTS 3SS S200 EA 1.0000
‘~09800—11304 .+ 'DISC Cs/83 EXERCISER 3SS L EA 1.0000
. 09800-11334 © " 'DISC SFTO: 38S FCTNI, TEST. = EA ~1.0000
' 09800-11335 * DISC»SFT1: 5SS FCTNL TEST EX 1.0000
09800~11336 . DISC SFT2: 2SS FCTNL TEST s EA - 1.0000
09800-11337 7 -DISC SFT3: 35S FCTNIL TEST -EA" 7 ©-1,0000
098006-11338 ' DISC SFT4: 3853 FCTNL TEST ' EA: . ~1+0000 .
09800-90001 - CO#MNL-TEST “"OOLS 8200/300 . - EA '1.0000-
1540-6%22 - IiSC CONTAINER _ EA 1 2,0000
. 5180-3045 N LAbEL-TAMPAR DIscC EA?"""'Z.OOOO.
’ 9320-5091 - . CERTIFICATE RIGHT 'TO. USE . Ex’ 1.0000"
98561-10334 .- CO#- DISC HAINFRAME TEST 355 s2 EA -+ 1.0000 -
End of retrieval . L - ST i P ) 1016
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