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Read This First

This IBM® System Storage™ TS3310 Tape Library Maintenance Information (MI)
contains information for trained service personnel. Use the MI as a guide when
you make a service call to diagnose or maintain the library.

You may send your comments to IBM via email at: starpubs@us.ibm.com or use
the Readers” Comments form at the back of this publication. Be sure to include the
following:

* The exact title of the document: IBM System Storage TS3310 Tape Library
Maintenance Information

* The part number
¢ The complete form number
* Where the problem is located (for example, a page number or table)

When you send information to IBM, you grant IBM a non-exclusive right to use or
distribute the information in any way it believes appropriate without incurring any
obligation to you.

Summary of Changes, 2nd Edition

* Incorporated 23U specifications

* Added email notifications

¢ Modified Web User Interface menus

* Added instructions for updating firmware using the Web User Interface

¢ Re-ordered the installation instructions to better distinguish between desktop
and rack-mount installations

* Added new Service Action Tickets and Diagnostic Resolutions
* Updated the Parts List

Summary of Changes, 3rd Edition

¢ Incorporated specifications for additional expansion modules
¢ Modified Web User Interface menus

* Added new Service Action Tickets and Diagnostic Resolutions
* Updated the Parts List

Summary of Changes, 4th Edition
* Modified Control Panel menus
* Added support for Ultrium 4 Tape Cartridges

* Added new Service Action Tickets and Diagnostic Resolutions
* Updated the Parts List
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Preface

Trained service personnel should use this maintenance information to test,
diagnose, and repair the IBM System Storage TS3310 Tape Library.

To ensure that you have the latest publications, visit the web at
[http://www.ibm.com/storage/lto}

Related Publications

Refer to the following publications for additional information.

To obtain the latest version of these publications, visit the web at
[http://www.ibm.com/storage/lto]

* IBM System Storage TS3310 Tape Library SCSI Reference (GA32-0476) provides
supported SCSI commands and protocol governing the behavior of SCSI
interface.

* IBM System Storage TS3310 Tape Library Setup and Operator Guide (GA32-0477)
provides information for installation and operation.

* IBM Ultrium Device Driver Installation and User’s Guide (GA32-0430) provides
instructions for attaching IBM-supported hardware to open-systems operating
systems. It indicates what devices and levels of operating systems are supported.
It also gives requirements for adapter cards, and tells how to configure hosts to
use the device driver. All of the above are with the Ultrium family of devices.

* IBM Ultrium Device Driver Programming Reference (GC35-0483) supplies
information to application owners who want to integrate their open-systems
applications with IBM-supported Ultrium hardware. The reference contains
information about the application programming interfaces (APIs) for each of the
various supported operating-system environments.

Getting Assistance

If this document does not help you solve the problem, contact your next level of
support.
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Start Service

Problem Area

If...

Then...

Error Message

Your library issues an
Operator Intervention...

You will know when an
Operator Intervention has been
issued when the Library,
Drives, or Media button at the
bottom of the Operator Panel
screen turns yellow or red.
Operator Interventions are also
indicated by the amber
Operator Intervention Alert
LED on the front panel of the
library to the right of the
power button, or by e-mail
notifications, if this feature is
enabled.

* Touch the Library, Drives, or Media button at the bottom
of the Operator Panel screen, then touch Operator
Interventions to view the error message(s).

* After reading an error message, touch the Resolve button to
display the suggested resolution for the problem.

Refer to [“Service Action Tickets (Txxx) and Diagnostid
[Resolutions (DRxxx)” on page 6-1| for more information
about the Service Action Ticket number (Txxx).

The resolution for an
Operator Intervention
suggests a CRU or FRU
replacement...

Before replacing a CRU or FRU:

* Refer to|“Service Action Tickets (Txxx) and Diagnostid
[Resolutions (DRxxx)” on page 6-1| for additional information
on resolving the problem.

* Observe the LEDs on all components (For more
information, see [“Interpreting LEDs” on page 7-8.). If the
LEDs on a component indicate that there is a problem,
reseat the component.

* Visually check, and reseat if necessary, all of the cables that
are connected to the failing FRU or CRU. For more
information, see|“Checking / Reseating Cables” on page]

* If possible, power cycle the library.

e If the error occurs again, replace the suspect component.

A TapeAlert message was
received...

Refer to|Appendix A, “TapeAlert Flags,” on page A-1]

You are experiencing a
problem with your library
and no Operator Intervention
was created...

If after trying all diagnostic procedures you are unable to
resolve the problem, contact your next level of support.

The Operator Panel displays,
"Error - cannot Determine
Personality”...

1. Power cycle the library.

2. If the same message appears, replace the Compact Flash
Card (see [“Library Control Blade or Compact Flash Card”)

|on page 8-36.|

You get repeated errors,
multiple functions surface
failure messages, or Txxx
codes...

Open and close an Access Door to ensure that all previous
error handling is completed and to enable normal library
robotic function.

© Copyright IBM Corp.
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Problem Area

If...

Then...

HTML error 404 appear on
computer screen when trying
to launch the Web User
Interface...

1. Verify that




Problem Area

If...

Then...

Firmware A firmware problem is Verify that you are running the latest levels of library and
suspected... drive firmware, then upgrade if necessary (see
[Updating Firmware” on page 7-15). If new firmware does not
resolve the problem, contact your next level of support.
The Library firmware does 1. Power OFF the library and wait at least one minute before
not complete the boot-up powering ON to recover the problem.
process and appears hung... 2. If a library firmware update was just performed, try to
repeat the update procedure.
Failure of the Working screen
to appear on the Operator
Panel in 15 minutes indicates
that the boot-up process is not
completing.
Library firmware is being Additional time is required by the library, including a blank
updated... screen then a backlit screen, before the Working screen
appears.
All firmware (library and Refer to [“Methods of Updating Firmware” on page 7-15| for
drive) is not at the latest instructions on updating all of the components which are not
level... at the latest level. The procedure will direct you to the IBM
web site to check for latest firmware levels.
Logs Y_ou are required tf’ capture a |. For information on capturing a library log, refer to
library log or a drive dump... [“Methods of Capturing Logs” on page 7-6.|
For information on capturing a drive log, refer to ["Using the
ITDT SCSI Firmware Update, Dump Retrieval and Drive Test|
Tool” on page 7-17)
You need to acquire library or | Refer to |Appendix E, “Message Retrieval at the Host,” on pagel
drive information at the host...
Diagnostics You need to run library Refer to[‘Service Menu: System” on page 7-4.]
diagnostic tests...
Configuration Configuring the library Verify that the Capacity Expansion license keys have been
resulted in less storage slots | applied as needed.
than are actually present.
Configuration You are reinstalling a feature |1 From the Operator Panel, select Setup - License.

requiring a License Key code.

2. Re-enter the license key code.

If the license key code can not be located, contact your IBM
Sales Representative.
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excessive retries and/or the
Y-axis Assembly seems noisy...

Problem Area If... Then...
Power If the power supply power 1. Verify that the power switch is ON.
switch is ON and power 2 Verify that th ble i 1 ted on th
indicator is OFF... . Verify that the power cable is properly seated on the
Power Supply.

3. Analyze the problem by observing the Power Supply LEDs
(see |“Power Supply LEDs” on page 7-13).

4. 1If necessary, replace the failing power supply (refer to
[“Power Supply (Primary and Redundant)” on page 8-42).

If the b!ue LED on the power |1 gugpect a failing power ON/OFF push button on the front
3‘15}’(;3;;5130N' the P(;lwefr of the library, or a loose or broken cable.

. utto.n on the front 2. Check and reseat internal cable from the power ON/OFF
of the library is ON (button

push button to the back of the operator panel to the

pushed IN), but the power — —
- backplane connect board (BCB). See [“Internal Cables” on|
indicator on the front of the
library is OFF... Page o2,

3. See[‘Replacing the Power Switch/LED Board Assembly”]|

|on page 8-23.|
Picker The. I"icker iS_St“Ck i.n one 1. Visually verify that all gear racks (front and rear) are
P‘_)Slt}‘m and is making a properly aligned. If they are not aligned, refer to
clicking sound... “Verifying Front and Rear Gear Racks Alignment” on page|
B-15]

2. Ensure the Y-axis Assembly is level from front to back. If a
gear rack gap was discovered, or if the Y-axis Assembly
was previously removed and replaced, one side may be off
by one or two teeth. With the top cover removed, and
power OFF, slowly lift the Y-axis Assembly and re-insert
(see ["Y-axis/Picker Assembly” on page 8-45).

3. Check for broken gear teeth on the Y motor. If there are
broken teeth, see[“Y Motor” on page 8-59.|

The Pic1.<er. As§emb1.y does not | 1 Check cable connections from the Cable Spool to the Y-axis
move within five minutes Assembly and from the Y-axis Assembly to the Picker.
after Power ON... . .

2. With Access Doors closed, note if the green LED on top of

the Picker is ON.

* For a 5U library, open the I/O Station door to view.

* For a 14U library or larger, look through the expansion
module window.

3. If the green LED is OFF, suspect the Picker Assembly, the
Y-axis Assembly, the module-to-module communication
terminator, or an open door.

4. If the Picker Assembly is still not working, contact your
next level of support.

Performance If the library is experiencing |.

Ensure both front and rear gear racks on all modules above
the bottom-most module on a multiple module unit (such
as a 14U library) are in the lock-down position. Gear racks
between modules must not have a gap between them;
otherwise, the Y-axis Assembly will no longer be level.

Ensure the Y-axis Assembly is level from front to back. If a
gear rack gap was discovered, or if the Y-axis Assembly was
previously removed and replaced, one side may be off by
one or two teeth. With the top cover removed, and power
OFF, slowly lift the Y-axis Assembly and re-insert (see
[“Y-axis /Picker Assembly” on page 8-45).

Ensure that the Y-axis motor is properly inserted in the
opening in the base plate (see [Figure 8-60 on page 8-61).
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Problem Area

If...

Then...

Web User A Web User Interface Help Verify that other help pages are not currently open. If other
Interface page is not opening... pages are currently open, close them and try again.
Library Not « There is a blank operator Suspect the LCB compact flash or the power supply.
Booting panel/display

¢ Picker doesn’t move

* Display is stuck on IBM or
initialization for more than
20 minutes

* Lights are not correct on
back of library.

Start Service
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Product Description

[“Front Panel Components” on page 2-2|

[“Rear Panel Components” on page 2-5|

[“Interior Components” on page 2-6|

[“Optional Features” on page 2-§|

[“Location Coordinates” on page 2-13|

[“Data Cartridges” on page 2-16|

[“Multi-Path Architecture” on page 2-18

[“Specifications” on page 2-20)

[“Product Environment” on page 2-21|

[“Supported Servers, Operating Systems, and Software” on page 2-22|

[“Supported Device Drivers” on page 2-22|

The IBM System Storage TS3310 Tape Library offers high performance, capacity,
and technology designed for reliability and the heavy demands of tape storage.
This library is highly modular with scalability varying from the base library 5U
control module with up to four additional expansion units for a total of 41U
height. This automated tape library incorporates high-performance IBM LTO
Ultrium Tape Drives for the midrange to enterprise open systems environment.
The Ultrium 4 cartridge has a native data capacity of 800 GB (1600 GB at 2:1
compression). IBM LTO Ultrium 4 tape drives can read and write original LTO
Ultrium 3 data cartridges and read LTO Ultrium 2 data cartridges. The Ultrium 3
cartridge has a native data capacity of 400 GB (800 GB at 2:1 compression). IBM
LTO Ultrium 3 tape drives can read and write original LTO Ultrium 2 data
cartridges and read LTO Ultrium 1 data cartridges.

The base TS3310 library contains the library control module, fixed tape cartridge
storage of 30 slots, I/O station of 6 slots, a touch screen display, cartridge handling
robotics, and up to two LTO Ultrium tape drives.

You can add up to 4 optional expansion modules to a control module. Each 9U
expansion module can accommodate up to 4 LTO Ultrium Tape Drives and up to
80 tape cartridge slots and 12 configurable I/O station slots.

This library supports LTO Ultrium 4 Tape Drives with either Serial Attached SCSI
(SAS) or native switched fabric Fibre Channel attachment for connection to a wide
spectrum of open system servers. It also supports LTO Ultrium 3 Tape Drives with
either LVD Ultral60 SCSI or native switched fabric Fibre Channel attachment.

The TS3310 library supports Application Managed Encryption (AME), System
Managed Encryption (SME), and Library Managed Encryption (LME) on Ultrium 4
SAS (Serial Attached SCSI) and Fibre Channel (FC) drives using Ultrium 4 media.
The AME function is standard on all libraries, while the SME and LME features
require a license key.
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Front Panel Components

a66ug030

Figure 2-1. Front panel of a 14U library

Access doors

Power button

Green power ON LED
Amber Operator
Intervention Alert LED

Operator Panel

5U control module
I/0O Stations

9U expansion module

(&[] -]
(o]~ o] ]

Control Module (3576 Model L5B)

All library configurations include the control module (@ in . The
control module contains the robotics, library control blade (LCB), and touch screen
display. The control module also contains an I/O station, fixed storage slots, tape
drives, and at least one power supply.

The control module can contain one or two tape drives and one or two power
supplies. At least one power supply is always required.
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Expansion Module (3576 Model E9U)

Each 9U expansion module ([fJ in [Figure 2-1 on page 2-2) is a supplementary
module that is attached to the 5U Control Module. Like the control module, the
expansion modules provide fixed storage slots, tape drive slots, and power supply
slots. The I/0O station in an expansion module can be configured as storage.

If an expansion module contains only cartridges (no drives), all power is derived
from the control module.

I/O Station

I/0 Stations (7 in [Figure 2-1 on page 2-2) are located on the front panel of the
library and enable the importing and exporting of cartridges without interrupting
normal library operations. A control module I/O Station has a capacity of six
cartridges. A 9U expansion module I/O Station has a capacity of 12 cartridges.

Note:
This library reads bar code labels to identify the specific cartridges in each slot.
Ensure that all cartridges placed in the library have appropriate bar code labels.

When an I/O Station slot is assigned to a logical library, only that logical library
can access that slot. The I/O Station is shared among all logical libraries, but the
I/0 Station slots are owned by one logical library at a time.

In a 5U library, the six I/O Station slots cannot be configured as storage. In a
library that has expansion modules, the I/O Stations can be configured as follows:

Table 2-1. Library I/O Station configurations

Number of I/0O slots in Total number
Expansion Number of expansion I/O slots in of I/O Station
Modules License Keys modules control module | Slots

0 0 0 6 6

1 0 12 0 12

1 1 12 6 18

2 1 24 0 24

2 2 24 6 30

3 2 36 0 36

3 3 36 6 42

4 3 48 0 48

4 4 48 6 54

Note: I/0 slots can be reassigned each time the I/O Station is opened by
rearranging the order of the cartridges in the I/O Station.

Access Door

Each control module and expansion module has a door on the front panel that
allows access to the internal components of the library.

This door is locked by the I/O Station. To open the Access Door (] in
on page 2-2), you must first open the I/O Station.
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If you want to restrict access to the library, lock the I/O Station door. To do this:

From the Operator Panel: Operations » Lock I/O Station » Lock/Unlock

From the Web User Interface: Manage Cartridges » Lock/Unlock I/O
Station Doors

Attention: When any Access Door is opened, all in-progress motion commands
stop, the Picker lowers to the bottom of the library, and the library is taken offline.
When this happens, the library must be put back online manually. (see
[Library Online” on page 7-28). When the Access Door is closed, the library returns
any media in the Picker to its original storage slot.

Operator Panel

The Operator Panel ([ in[Figure 2-1 on page 2-2) is the touchscreen display
device located on the Access Door of the control module. Library operations and
service functions are performed from this screen.

The Web User Interface offers some of the same functionality as the Operator Panel
via a web browser which enables remote access to the library. For more
information on the Operator Panel and the Web User Interface, see
[[nterfaces” on page 4-1}

Power Button

Pressing the Power Button (A in [Figure 2-1 on page 2-2) on the front panel of a
control module turns the Picker and Operator Panel ON or OFF; however, power
is still applied to the power supplies. The Power Button is used during library
shutdown and to manually reboot the library.

Front Panel LEDs

Two LEDs are located on the front of the library to the right of the Power Button.

* Green power ON LED ([f] in [Figure 2-1 on page 2-2): When lit, this LED
indicates that the library power is ON.

+ Amber Operator Intervention Alert LED ([ in [Figure 2-1 on page 2-2): When
lit, this LED indicates that there is a Library, Drives, or Media Operator
Intervention available. To access the Operator Intervention, select Tools -
Operator Intervention from the Operator Panel.
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Tape drives (i} in [Figure 2-2 on page 2-5) are hot addable (library power remains
ON and operations of the installed tape drives are still active). Drives can be
removed and installed without tools.

SCSI tape drives are attached directly to a host. Fibre Channel tape drives can be
directly attached to a host or a Storage Area Network (SAN). Each SAS link is
point-to-point so a maximum of 2 hosts could share a dual-port SAS tape drive.

Drives mounted in sleds are installed into tape drive slots in the rear of the library.
If a tape drive slot is empty, a metal plate covers the empty drive slot. This metal
plate serves as a safety cover, provides electrical termination for drive circuits, and
prevents debris from entering the library.

Power Supply

The library supports single and redundant power configurations. Each control
module must have at least one power supply. A single power configuration will
have a power supply installed in the left slot of each library module as viewed
from the rear. A redundant power configuration will have power supplies installed
in both slots of each library module.

The single configuration has a single AC line input and a single DC power supply.
The optional redundant configuration has dual AC line input and dual DC power
supplies. A power supply ([ in[Figure 2-2 on page 2-5) can be hot swapped if the
library has a redundant power supply. A redundant power supply can be hot
added.

A power switch (] in[Figure 2-2 on page 2-5) is located on every power supply.
This switch is used to remove all power from the library for emergency and

service situations. Except in emergency situations, use the shutdown procedure
before switching OFF the power switch. For more information, see [“Shutting Down|
[the Library” on page 7-28.

The power system of the library contains the following components:
* Power supply
* AC power cord

The power supply has three light emitting diodes (LEDs) that provide status
information. These LEDs, located to the right of the power switch, are green,
amber, and blue in color.

* Green indicates a good AC or DC status.
* Amber indicates a degraded status.

* Blue indicates a potential fault. See [“Interpreting LEDs” on page 7-8|

Interior Components

The following components are located inside the library:

+ [“Storage Columns” on page 2-7|

* [“Robotic System” on page 2-7
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Storage Columns

Storage columns within the library store



reads each cartridge bar code label and the fiducial labels that identify the types of
cartridge magazines and tape drives installed in the library.

Optional Features

The table below lists additional features that can be added to the library to
enhance performance.

Table 2-2. Optional features

Type of Feature Description Feature Code
Ultrium 4 Tape Drive 3 Gb SAS interface 8139
4 Gb Fibre Channel interface 8142
Ultrium 3 Tape Drive SCSI interface 8037
4 Gb Fibre Channel interface 8042
Power Supply Redundant 1900
Feature Licenses Capacity Expansion 1640
Path Failover 1682
Transparent LTO encryption 5900
Library and Drive Code Library and drive code 0500
Update update by an IBM Service
Representative
Rack Mount Kit Hardware required to mount
your library in a31
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Figure 2-5. SCSI Ultrium Tape Drives in the library control module

Note: SCSI, SAS, and Fibre Channel drives are allowed in the same physical and
logical libraries. However, you should ensure that the host application will
support a mix of interface drive types.

Speed Matching

To improve system performance, this tape drive uses a technique called speed
matching to dynamically adjust its native (uncompressed) data rate to the slower
data rate of the attached server.

Channel Calibration

The channel calibration feature of the Ultrium drives customizes each read/write
data channel for optimum performance. The customization enables compensation
for variations in the recording channel transfer function, media characteristics, and
read /write head characteristics.

Power Management

The power management function controls the drive’s electronics so that part of the
electronics completely turn OFF when circuit functions are not needed for the
drive’s operation.

Redundant Power Supply (Feature Code 1900)

The optional redundant configuration power supplies may be hot swapped
without interrupting library operation. Each supply in a control module and
expansion module includes its own input AC line cord. During redundant
operation, each supply carries one-half the power load. If a line cord or power
supply fails, the second supply sources the complete power load. Optionally, a
single power supply and line cord may be installed if redundant power is not
required. The second power supply slot is physically covered in this configuration.
The library may be upgraded to redundant power at a later time.

Feature Licenses

A feature license controls the setting of feature-enabled flags that are based on a
user input key and the library serial number that is stored in the library vital
product data (VPD). A unique key exists for each library based on an encryption of
the chassis serial number and a feature code.

After a feature is enabled, it cannot be disabled. The library’s serial number can
only be assigned at the factory.
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The library uses feature licenses to enable the Capacity Expansion, Path Failover,
and Transparent LTO Encryption features.

Capacity Expansion (Feature Code 1640)
At any time, the Capacity Expansion feature (Feature Code 1640) allows you to
enable the unused storage slots within a library via a firmware license key.

The TS3310 Tape Library Model L5B control module includes license key
enablement for 82 total cartridges, thus enabling all cartridge slots in the control
module and approximately one half the capacity of an added expansion module.
To enable the remaining cartridge storage slots, you must purchase Capacity
Expansion feature #1640 for each expansion module you want to fully enable. For
example, one Capacity Expansion feature #1640 would be required to totally access
and enable all available cartridge slots in a 14U configured library (one control
module and one expansion module). Two Capacity Expansion features #1640
would be required to totally access and enable all available cartridge slots in a 23U
configured library (one control module and two expansion modules).

To see your library’s current configuration:

* From the Operator Panel: view the Capacity View home screen.

* From the Web User Interface: Monitor System » System Summary

To enter a Capacity Expansion license key:

From the Operator Panel: Setup > License

When the license key is entered, the total number of available slots in the library
increases. To verify that the number of slots did increase:

¢ From the Operator Panel, view the Capacity View home screen.

* From the Web User Interface: Monitor System » System Summary

Table 2-3. Licensable cartridge slots (storage and I/O) per model

Library Number of Number of Capacity
Configuration Available I/0 Accessible Total Slots** Expansion
Station Slots* Storage Slots License Keys
5U library no license key
(control 6 30 36 required
module)
14U library 6/12/18 76/70/ 64 82 no license key
(control 1 license key
module +9U required to enable
expansion 6/12/18 122/116/110 128 the full capacit
pacity
module) of a 14U library
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Table 2-3. Licensable cartridge slots (storage and I/O) per model (continued)

Library Number of Number of Capacity

Configuration Available I/0 Accessible Total Slots** Expansion
Station Slots* Storage Slots License Keys

23U library 6/12/18/ 122/116/110/ 128 no license key

(control 24/30 104/98

module + 2 9U -

. each license key
expansion enables full
modules) 6/12/18/ 168/162/156/ 174 capacity of

24/30 150/144 pachty of one
9U expansion
module
2 license keys
6/12/18/ 212/206/200/ 218 required to enable
24/30 194/188 the full capacity
of a 23U library
32U library 6/12/18/24/ | 168/162/156/150 174 no license key
(control 30/36/42 144/138/132
module + 3 9U ;

. each license key
expansion enables full
modules) 6/12/18/24/ | 212/206/200/194 218 capacity of on

30/36/42 188/182/176 pachty ot one
9U expansion
module
2 license keys
enable an
6/12/18/24/ | 260/254/248/242 266 additional 46 slots
30/36/42 236/230/124 on each of two 9U
expansion
modules
3 license keys
6/12/18/24/ | 304/298/292/286 310 required to enable
30/36/42 280/274/268 the full capacity

of a 32U library
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Table 2-3. Licensable cartridge slots (storage and I/O) per model (continued)

. Number of Number of Capacity
Library
Confisuration Available I/O0 Accessible Total Slots** Expansion
& Station Slots* Storage Slots License Keys
41U library 6/12/18/24/ | 212/206/200/194 no license key
(control 30/36/ 188/182/176/ 218
module + 4 9U 42/48/54 170/164
exp;nls on each license key
modules) 6/12/18/24/ | 260/254/248/242 enables full
30/36/ 236/230/224/ 266 capacity of one
42/48/54 218/212 9U expansion
module
2 license keys
6/12/18/24/ | 304/298/292/286 iy difi‘;ﬂ;lle 4a6nslots
30/36/ 280/274/268/ 310 on each of two 9U
42/48/54 262/256 .
expansion
modules
3 license keys
6/12/18/24/ | 352/346/340/334 d dif;ﬂf 45‘6“510 "
30/36/ 328/322/316/ 358 on each of three
42/48/54 310/304 .
9U expansion
modules
6/12/18/24/ | 396/390/384/378 . 4 lilrceé‘ste k‘;ys]‘ol
30/36/ 372/366/360/ 402 iﬁ: feﬂ CZ ea:i‘ ¢
42/48/54 354/348 ull capacity

of a 41U library

*The I/0O station in the 9U expansion module, contains 12 slots which can be configured as
either I/O or storage slots. If the 9U expansion module I/O slots are configured as I/0,
the control module slots can be configured as storage slots.

**The number of available I/O and storage slots listed in the table above are adjusted for
the unusable slots in each configuration that are not accessible due to space restrictions
which limit the movement of the Picker.

Path Failover (Feature Code 1682)
The Path Failover feature includes license keys for activating control path failover
and data path failover. Path Failover is a combination of two previous features:
Control Path Failover (key entered at the library user interface) and Data Path
Failover (key entered at the device driver interface). A single activation key entered
at the library user interface now activates both features unless the LTO-3 drive
firmware level is equal to or lower than 69U2 and/or the library firmware is equal
to or lower than 1.95. For either or both of these two cases, the device driver
interface Data Path Failover key activation will still be required. The Path Failover
feature is available on select drives.

Control Path Failover

A control path is a logical path into the library through which a server sends
standard SCSI Medium Changer commands to control the logical library.
Additional control paths reduce the possibility that failure in one control path will
cause the entire library to be unavailable. Use of the control path failover feature
further reduces that possibility.
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Data Path Failover

Data Path Failover is designed to provide a failover mechanism in the IBM device
driver, which enables you to configure multiple redundant paths in a SAN
environment. In the event of a path or component failure, the failover mechanism
is designed to automatically provide error recovery to retry the current operation
using an alternate, pre-configured path without aborting the current job in
progress. This allows you flexibility in SAN configuration, availability, and
management.

Encryption

The TS3310 library supports host encryption on LTO Ultrium 4 Fibre Channel and
SAS drives using LTO Ultrium 4 data cartridges. The drives support three
configurations for establishing encryption policy and providing encryption keys to
the drive:

* Application Managed Encryption (AME). Encryption policies and keys are
established and provided by the host application. This is a standard feature for
all Ultrium 4 drives in the TS3310 library.

¢ System Managed Encryption (SME). This encryption configuration is transparent
to the host application. SME policies are established by an IBM device driver,
which may also be used as a proxy between a key server and the drive for
providing encryption keys to the drive. SME requires the transparent LTO
Encryption license key (Feature Code 5900).

* Library Managed Encryption (LME). This encryption configuration is transparent
to the host application. SME policies are established by the library, which may
also be used as a proxy between a key server and the drive for providing
encryption keys to the drive. LME requires the transparent LTO Encryption
license key (Feature Code 5900).

For more details, see the IBM Tape Device Drivers Encryption Support documentation,
and the IBM TotalStorage LTO Ultrium Tape Drive SCSI Reference documentation.

Library & Drive Code Update (Feature Code 0500)

Order feature code 0500, Library and Drive Code Update, if you would like an
IBM Service Representative dispatched to your location to update your library and
drive firmware.

Location Coordinates

A numbering system is used to identify components of the library. The library

location coordinates contain the following digits: [Module],[Column],[Slot]. The
figure below illustrates how a library with a control module and an expansion

module are numbered.
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Figure 2-6. Library Location Coordinates

The module digit uses a zero-based numbering system. The control module is
labeled as 0 (zero). The front, left-most column in the module is labeled 1. The top
slot in each column is labeled 1. For more information, refer to the sections that
follow.

Modules

Library modules are represented by the first digit of a library coordinate. Modules
are identified relative to the control module (CM). The CM is number 0. The
module stacked below the CM is numbered with a negative integer depending on
its relative position to the CM. The expansion module directly below the CM is
number -1. If there is an expansion module installed about the CM, it will be
numbered +1.

Columns

A storage column is a group of slots arranged vertically in the library. Columns are
represented by the second digit of a library coordinate. Columns are identified
relative to the front left of the library. The column in the front left of the library is
number 1. The column numbering continues around the library in a clockwise
direction. The I/O Station column is always number 6.
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Slots

Fixed storage slots are represented by the third digit of the library location
coordinate. Slots are numbered from top to bottom within each column starting
with 1 at the top of the column.

Drives

Drives are addressed by module and drive bay within a module. The drive bays
within a module are numbered from top to bottom. A one-based numbering
system is used. The top drive bay is drive bay 1. A full address of a drive is of the
form [Module, Drive Bay], examples: [0,1], [-1,2].

—————

0,1

0,2

ab6ug045

Figure 2-7. Drive location coordinates

Power Supplies

Power supplies are addressed as [Module, PS#], where PS# is 1 for the left supply
and 2 for the right, as viewed from the rear of the library.
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Figure 2-8. Power supply location coordinates

0,1 (PS'l primary power 0, 2 (PS2 redundant power supply in a
supply in a control | modul
module) control module)

Data Cartridges

The different generations of IBM TotalStorage Ultrium data cartridges can be
identified by color:

e The Ultrium 4 Data Cartridge is green

e The Ultrium 3 Data Cartridge is slate blue
* The Ultrium 2 Data Cartridge is purple

* The Ultrium 1 Data Cartridge is black

All generations contain 1/2-inch, dual-coat, metal-particle tape.

The native data capacity of Ultrium data cartridges is as follows:

* The Ultrium 4 cartridge has a native data capacity of 800 GB (1600 GB at 2:1
compression)

* The Ultrium 3 cartridge has a native data capacity of 400 GB (800 GB at 2:1
compression).

e The Ultrium 2 cartridge has a native data capacity of 200 GB (400 GB at 2:1
compression).

e The Ultrium 1 cartridge has a native data capacity of 100 GB (200 GB at 2:1
compression).

When processing tape in the cartridges, Ultrium Tape Drives use a linear,
serpentine recording format.

e The Ultrium 4 drive reads and writes data on 896 tracks, sixteen tracks at a time.
e The Ultrium 3 drive reads and writes data on 704 tracks, sixteen tracks at a time.
* The Ultrium 2 drive reads and writes data on 512 tracks, eight tracks at a time.
e The Ultrium 1 drive reads and writes data on 384 tracks, eight tracks at a time.

The first set of tracks (sixteen for Ultrium 4 and 3; eight for Ultrium 2 and 1) is
written from near the beginning of the tape to near the end of the tape. The head
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then repositions to the next set of tracks for the return pass. This process continues
until all tracks are written and the cartridge is full, or until all data is written.

shows the IBM TotalStorage® LTO Ultrium 800 GB Data Cartridge and
its components. All LTO family data cartridges are similar.

a67b0022

Figure 2-9. Ultrium Cartridge

Linear Tape-Open 4]
Cartridge Memory Write-protect switch
(LTO-CM) chip

2] Cartridge door B Label area

H Leader pin 6| Insertion guide

All generations of the IBM LTO Ultrium Data Cartridge contain a Linear
Tape-Open Cartridge Memory (LTO-CM) chip in the cartridge ([ in .
The cartridge memory chip contains information about the cartridge and the tape,
such as the name of the manufacturer that created the tape, and statistical
performance and usage information (such as number of loads/unloads). The CM
reader uses a radio-frequency interface to read this information when the cartridge
is loaded into the drive. The cartridge statistics are updated just before the
cartridge is unloaded.

The cartridge door (H in protects the tape from contamination when
the cartridge is out of the drive. Behind the door, the tape is attached to a leader
pin (H in. When the cartridge is inserted into the drive, a threading
mechanism pulls the pin (and tape) out of the cartridge, across the drive head, and

onto a non-removable take-up reel. The head can then read or write data from or
to the tape.

The write-protect switch ([ in ) prevents data from being written to
the tape cartridge. .

The label area (JJ in [Figure 2-9) provides a location to place a label. .

The insertion guide ([ in [Figure 2-9) is a large, notched area that prevents the

cartridge from being inserted incorrectly.
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Generation 3 and 4 of the LTO Ultrium Data Cartridge have a nominal cartridge
life of 20,000 (20k) load and unload cycles. Generation 2 has a nominal cartridge
life of 10,000 (10k) load and unload cycles. Generation 1 of the LTO Ultrium Data
Cartridge has a nominal cartridge life of 5000 (5k) load and unload cycles.

Environmental and Shipping Specifications for Tape
Cartridges

Before you use a tape cartridge, acclimate it to the operating environment for 24
hours or the time necessary to prevent condensation in the drive (the time will
vary, depending on the environmental extremes to which the cartridge was
exposed).

The best storage container for the cartridges (until they are opened) is the original
shipping container. The plastic wrapping prevents dirt from accumulating on the
cartridges and partially protects them from humidity changes.

When you ship a cartridge, place it in its jewel case or in a sealed, moisture-proof
bag to protect it from moisture, contaminants, and physical damage. Ship the
cartridge in a shipping container that has enough packing material to cushion the
cartridge and prevent it from moving within the container.

The following table gives the environment for operating, storing, and shipping
LTO Ultrium Tape Cartridges.

Table 2-4. Environment for operating, storing, and shipping the LTO Ultrium Tape Cartridge

Environmental Specifications

Environmental Factor Operating Operational Storage' | Archival Storage’ Shipping

10 to 45°C(50 to o o o o -23 to 49°C(-9 to
Temperature 113°F) 16 to 32°C(61 to 90°F) | 16 to 25°C(61 to 77°F) 120°F)
Relative humidity 10 to 80% 20 to 80% 20 to 50% 5 to 80%
(non-condensing)
Maximum wet bulb 26°C(79°F) 26°C(79°F) 26°C(79°F) 26°C(79°F)
temperature
Note:

1. The short term or operational storage environment is for storage durations of up to six months.

2. The long term or archival storage environment is for durations of six months up to ten years.

Multi-Path Architecture

Storage Area Network (SAN)-ready Multi-Path Architecture allows homogeneous
or heterogeneous open systems applications to share the library’s robotics without
middleware or a dedicated server (host) acting as a library manager. The
Multi-Path Architecture is compliant with the following attachment interfaces:

* SCSI
* Fibre Channel
* SAS (Serial Attached SCSI)

The library is certified for SAN solutions (such as LAN-free backup). LAN-free
drive sharing is not available on SAS drives.

Multi-Path Architecture allows additional control paths and data paths to be
configured for any one logical library.
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Using Multiple Control Paths

The lowest physical drive in a logical library is automatically set as the control
path drive for that logical library. Each drive in a logical library can be a control
path drive.

Command failures and time-outs are costly. Customers want their libraries to run
smoothly and efficiently. To ensure continued processing, the library offers an
optional control path failover feature that enables the host device driver to send
the same command to an alternate control path. With control path failover
installed, the alternate control path can include another HBA, SAN, or library
control path drive. The device driver initiates error recovery and continues the
operation on the alternate control path without interrupting the application. AIX,
HP-UX, Linux, Solaris, and Windows hosts are currently supported for this feature.

The control path failover feature is activated by entering a license key into the
library. To order the feature, call an IBM Sales Representative.

For more information on control paths, refer to the Setup and Operator Guide for this
library.

Using Multiple Data Paths for Data Path Failover

The Path Failover feature (Feature Code 1682) includes the Control Path Failover
function and the Data Path Failover function.

Data Path Failover and Load Balancing functions exclusively support native Fibre
Channel Tape Drives in the library using the IBM device driver for AIX and Linux.
Data Path Failover is designed to provide a failover mechanism in the IBM device
driver, which enable multiple redundant paths to be configured in a SAN
environment. In the event of a path or component failure, the failover mechanism
is designed to automatically provide error recovery to retry the current operation
using an alternate, pre-configured path without aborting the current job in
progress. This allows flexibility in SAN configuration, availability, and
management.

When accessing a tape drive device that has been configured with alternate paths
across multiple host ports, the IBM device driver automatically selects a path
through the host bus adapter (HBA) that has the fewest open tape devices and
assigns that path to the application. This autonomic self-optimizing capability is
called Load Balancing. The dynamic load balancing support is designed to
optimize resources for devices that have physical connections to multiple HBAs in
the same machine. The device driver is designed to dynamically track the usage on
each HBA as applications open and close devices, and balance the number of
applications using each HBA in the machine. This may help optimize HBA
resources and improve overall performance. Further, Data Path Failover provides
autonomic self-healing capabilities similar to Control Path Failover, with
transparent failover to an alternate data path in the event of a failure in the
primary host-side path.

Data Path Failover is not available on HP-UX at this time.

The Data Path Failover and Control Path Failover features are activated by the
Path Failover license key (Feature Code 1682). .

For additional information, refer to your device driver documentation.
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Lightweight Directory Access Protocol (LDAP)

The library now supports the Lightweight Directory Access Protocol (LDAP).
LDAP is the industry standard Internet protocol that provides centralized user
account management. Enabling LDAP allows existing user accounts residing on an
LDAP server to be integrated into the library’s current user account management
subsystem. User account information is centralized and shared by different
applications, simplifying user account management tasks.

Administrative users can configure and enable LDAP. Once LDAP is enabled, users
can log into the library using either LDAP or local authentication. To use LDAP
authentication, a user must enter a directory service user name and password and
specify an LDAP domain. To use local authentication, a user must enter only a
local user name and password.

Administrative users can add, delete, and modify only local user account
information. The library web client and operator panel do not allow you to create,
modify, or delete user account information on an LDAP server. This must be done
by the directory service provider. Refer to your server documentation for more
information regarding LDAP user accounts.

LDAP server guidelines

The library supports the Microsoft® Active Directory® LDAP server. Windows”
Services for Unix® 2.5 is required for this support. The library supports user
account information in the schema defined by RFC 2307. User password schemes
must be encrypted using UNIX crypt. In addition, User names (uid) and
passwords (userPassword) must be created using lowercase characters to be
compatible with the library. For LDAP users with user privileges, access to library
logical libraries is determined by group assignment on the LDAP server. Groups
must be created on the LDAP server with names that correspond to the library
logical library names. Users with user privileges must be assigned to these groups
on the LDAP server to have access to the corresponding logical libraries on the
library. LDAP users with administrative privileges have access to all logical
libraries and administrative functions and do not need to be assigned to logical
library-related groups on the LDAP server.

Note:

When LDAP (Lightweight Directory Access Protocol) is enabled, the login screen
gives the user a choice between using local authentication (the login and password
are stored on the library) or LDAP authentication (the login and password are
stored on a server, and the user must specify the LDAP domain name). If LDAP
access is disabled, the LDAP options will not appear on the login screen.

Specifications
Table 2-5. Physical specifications for the library
Physical Measurement
Specification 5U control module 9U expansion module
Width 44.45 cm (17.5 in.) 44.45 cm (17.5 in.)
Depth 76.83 cm (30.25 in.) 76.83 cm (30.25 in.)
Height 21.87 cm (8.61 in.) 40.0 cm (15.75 in.)
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Table 2-6. Library component weight

Component Weight

Drive 4.082 kg (9.0 Ibs.)
Power supply 1.814 kg (4.0 1Ibs.)
Robotics 2.041 kg (4.5 Ibs.)
5U control module chassis (empty) 21.55 kg (47.5 Ibs.)
9U expansion module chassis (empty) 29.48 kg (65.0 1bs.)

Table 2-7. Power specifications for a 5U Control Module and 9U Expansion Module

Power Specification Measurement
5U control module 9U expansion module
Voltage 100 to 127 200-240 Vac. |100 to 127 200-240 Vac.
Vac. Vac.
Frequency 50 to 60 Hz |50 to 60 Hz |50 to 60 Hz |50 to 60 Hz
Current 20A 1.0 A 20A 1.0 A
Inrush current 50 A 100 A 50 A 100 A
Power 200 W 200 W 200 W 200 W
kVA 0.2 0.2 0.2 0.2
kBtu/hr 0.68 0.68 0.68 0.68
Table 2-8. Other specifications for the library
Specification Measurement

Maximum altitude 2500 m (8202 ft) for operating and storage

Table 2-9. Environmental specifications for the library

Environmental . s

Factor Operating (see Note) Storage Shipping

Drive temperature 10 to 38°C (50 to 10 to 43°C (50 to -40 to 60°C (-40 to
p 100°F) 109.4°F) 140°F)

Heat output 542 W (483 Cal/Hr) Not applicable Not applicable
Relative humidity 20 to 80% 10 to 90% 10 to 90%
Maximum wet bulb 26°C (79°F) max. 27°C (80.6°F) max. | 29°C (84.2°F) max.
temperature

Note: The operating environment of the library must not conflict with the media storage
requirements (see the section about media storage requirements in the Setup and Operator
Guide. The library may be capable of operating at elevated temperatures for an extended
period of time, the temperature could shorten the useful life of media that is stored in the
library. If media is stored in the library for more than 10 hours, the storage temperature
requirements for media should be met. It should be assumed that media stored in the
library will be 2 degrees above ambient temperature when the library is powered ON.

Product Environment

The library is designed to operate in a general business environment.
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The library meets the acoustical requirements for general business area category
2D. Category 2D states that the library should be installed a minimum of 4 m (13
ft.) from a permanent work station.

To allow for service access, install the library a minimum of 0.9 m (3 ft.) from all
obstacles.

The library is a precision computer peripheral. To ensure maximum longevity of

your library, locate the library away from dust, dirt, and airborne particulates:

* Keep the library away from high-traffic areas, especially if the floor is carpeted.
Carpeting harbors dust and people walking on the carpet can cause the carpet
fibers and the dust to become airborne.

* Keep the library out of printer/copier rooms because of toner and paper dust.
Additionally, do not store paper supplies next to the library.

* Keep the library away from moving air caused by doorways, open windows,
fans, and air conditioners.

Ensure that the machine covers are always kept closed to minimize any
contamination from airborne particles.

Maintenance Plan

The library consists of two hardware subsystems, the library and the tape drives.
The tape drive is packaged in a common drive sled and each drive sled is a CRU.
When a drive failure occurs, the drive sled is removed and returned to IBM for
repair. The library maintenance package supports the library and the library
interfaces with the tape drives.

Maintenance Start

Start all maintenance activity for the library using the information in
[Service” on page 1-1] An error-to-action table is provided to quickly determine
which procedure to use for the reported problem. You are also shown how to
prepare the library for service. Subsystem problem determination information is
included to help determine the failing components.

Supported Servers, Operating Systems, and Software

The library is supported by a wide variety of servers (hosts), operating systems,
and adapters. These attachments can change throughout the life cycle of the
product.

To determine the latest supported attachments, visit the web at
[http://www.ibm.com/storage/lto}, and look at the Interoperability Matrix.

Supported Device Drivers

IBM maintains the latest levels of device drivers and driver documentation for the
library on the Internet. You can use one of the following procedures to access this
material. (Note: If you do not have Internet access and you need information
about device drivers, contact your Marketing Representative.)

* Using a browser, type one of the following:

— |http://www.ibm.com/storage/lto|

— [ftp://ftp.software.ibm.com/storage/devdrvy
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* Using File Transfer Protocol (FIP), enter the following specifications:
— FTP site: ftp.software.ibm.com
— IP Addr: 207.25.253.26
— Userid: anonymous
— Password: (use your current e-mail address)
— Directory: /storage/devdrvr

IBM provides Portable Document Format (.pdf) and Postscript (.ps) versions of its
device driver documentation in the /storage/devdrvr/Doc directory:

e IBM_ultrium_tape_IUG.pdf and IBM_ultrium_tape_IUG.ps contain the current
version of the IBM Ultrium Device Drivers Installation and User’s Guide.

* IBM_ultrium_tape_ PROGREEF.pdf and IBM_ultrium_tape_ PROGREFE.ps contain
the current version of the IBM Ultrium Device Drivers Programming Reference.

A list of device drivers for each supported server appears at /storage/devdrvr/ in
the following directories:

o AIX

* HP-UX
o LINUX
* Solaris

* Windows

Note: The device driver for the AS/400® server and System i server is included
in the OS/400° operating system.

For more information about device drivers, refer to any of the preceding
directories.
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Library Components

Become familiar with each of these components and how they can be accessed for
service.

[“14U Library, Front view, I/O Station Door Open” on page 3-2|

[“Library Rear View” on page 3-2|
[“I/O Station Lock Assembly” on page 3-3|
[“I/O Station with Slide Assembly” on page 3-4|

|“Access Door, Inside, With Operator Panel” on page 3-5|
[“Gear Rack” on page 3-6|
[“Y-Axis /Picker Assembly” on page 3-7|

[“Cable Spool Assembly” on page 3-9|
[“Library Control Blade (LCB)” on page 3-10]
[“Compact Flash Card on LCB” on page 3-11|

[“Power Supply” on page 3-12|

[“Drive Sleds, Rear Panel” on page 3-13)|

© Copyright IBM Corp. 2005, 2006, 2007 3-1



14U Library, Front view, I/O Station Door Open

o
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Figure 3-1. Front view of a 14U library with the I/O Station door open

Library Rear View

ab6ug043

Figure 3-2. Rear view of a 5U library
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Figure 3-3. Rear view of a 14U library

I/0O Station Lock Assembly
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Figure 3-4. I/O Station Lock Assembly installed in the library

I/0 Station Lock Assembly installed in the library
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Figure 3-5. I/O Station Lock Assembly (top view)

n Switch E Mounting screw E 1/0 Station cable
actuator lever connector

I/O Station with Slide Assembly
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Figure 3-6. I/O Station with Slide Assembly
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Access Door, Inside, With Operator Panel

a66mi033

Figure 3-7. Access Door open showing back of Operator Panel
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Gear Rack

Figure 3-8. Gear racks inside the library

Front gear rack
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Y-Axis/Picker Assembly

a66mi051

2
Figure 3-9. Y-axis/Picker Assembly
1] Y-axis Assembly Picker
2] Y Motor 4] Bar Code Scanner
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Figure 3-10. Y-axis/Picker Home Sensor Flag

1] Y-axis/Picker Home Sensor Flag
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Cable Spool Assembly
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Terminal Board

Figure 3-11. Cable spool assembly

1] Plastic guide EF  Spooler flat cable
peg handle
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Library Control Blade (LCB)
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Figure 3-12. Library Control Blade (external library view)

n Module-to-module n Module-to-module cable
terminator
2] Ethernet cable B Ethernet port (for Service use)

Latches 6 Serial port (for Service use)

3-10 TS3310 Tape Library Maintenance Information



Compact Flash Card on LCB
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Figure 3-13. Library Control Blade and Compact Flash Card



Power Supply

E
Figure 3-14. Power Supply
n Handle Power cable
ﬂ Thumb screws n Power switch
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Drive Sleds, Rear Panel

a66mi023

Figure 3-15. LTO 3 drive sleds

Tape drive sled 4]

SCSI cable receptacle
2] Thumb screws 5| Handle

H SCSI terminator

Note: This library supports any combination of LTO 3 and LTO 4 drives.
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User Interfaces

[“Operator Panel”)

[“Web User Interface (UI)” on page 4-6|

[“User Privileges” on page 4-8|

The library has a local interface, the Operator Panel, and a remote Web User
Interface (UI).

The Operator Panel is located on the front door of the control module (CM) and
allows users to work locally on the library via the user interface. The Web UI
allows users to view and perform some library functions from remote sites and is
best viewed using Internet Explorer 5.0 or higher, or Firefox 1.0 or higher.

Operator Panel

The Operator Panel is physically attached to the front door of the control module
(CM). The user interface appears on the touchscreen LCD display of the Operator
Panel for executing basic library management functions. Audible feedback, such as
"key click” sounds, are generated when a user touches a button on the touchscreen.

Login Screen

IBM TS3310

User name: | |

Password: | |

O Local Authentication

@ LDAP Authentication

o |ahccn.city.ldap.t:nm | 0

a66ug028

Figure 4-1. Operator Panel Login screen
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To fill in the User name, lightly touch the blank field to display the alphabetic and
numeric touch pads then, use the touch keys to spell out the user ID and touch
OK. Similarly, enter the Password and touch OK.

For initial login, the administrator should use the following:
¢ User name: admin
e Password: secure

Note:

When LDAP (Lightweight Directory Access Protocol) is enabled, the login screen
gives the user a choice between using local authentication (the login and password
are stored on the library) or LDAP authentication (the login and password are
stored on a server, and the user must specify the LDAP domain name). If LDAP
access is disabled, the LDAP options will not appear on the login screen.

After initial login, change the Administrator password. From the Operator Panel,
select Setup » Users » Modify.

Common Operator Panel Elements

ool

IBM TS3310 @@
<) ®

Tools

Setup | Operations

170 Station Slots: 6

Total Full Empty
[ 4 2 — ).

DOrives: 3
Act  Avail
Libraryl 3 | Qg — ] L

Storaoe Slots: 9
Full Empty
Libraryl 5 4 [ 155%

Unassigned 4

Cleaning Slots: 4
Full Empty

2 2 [T Jse%

(%
Lih:a ry

a66ug051

Figure 4-2. Operator Panel common header elements and subsystem status buttons

Common Header Elements
All Operator Panel screens (except for the Login screen) contain the following
common elements in the header:

+ Home (] in[Figure 4-2) - displays the default Capacity View screen.
* Help (A in[Figure 4-2) - context-sensitive help for the associated page
* Logout ([ in[Figure 4-2) - ability to log out

4-2  TS3310 Tape Library Maintenance Information



In.ata

* Logical Library # - Displays the designation for the current logical library. You
can click the arrows on either side of the library designation to scroll through
other available logical libraries.

Note: When the library is busy performing certain tasks, a "Not Ready’ message
will display alternately with the 'IBM TS3310" notation at the top of the
screen.

System Summary and Subsystem Status

The health of the library can be gauged by three subsystem status buttons located
at the bottom of the home page. These buttons provide easy access to the health of
the library for faster recovery if problems occur. You can select the buttons to view
detailed information about the library and gain access to library subsystems. The
three subsystems are:

e Library (ﬂ in [Figure 4-2 on page 4-2)- opens a library menu selection screen
and then the operator interventions for the library.

* Drives (E in [Figure 4-2 on page 4-2)- opens the operator intervention screen for
drives.

* Media (E in [Figure 4-2 on page 4-2)- opens the operator intervention screen for
media.

Each button has three states indicated by color. The three states are:
* Good - green
* Degraded - yellow (An operator intervention has been created.)

* Investigate - red (An operator intervention has been created; however, the
library may still be operational.)

Keyboards

When a user touches a text box requiring data entry, a keyboard screen appears.
Either the alphabetic or numeric keyboard appears, depending on the type of input
field. All alphabetic character entries are lower case. The text box appears at the
top of the screen and the number/characters appear as they are entered. The 123
button opens the numeric keyboard from alphabetic keyboard, The abc button
opens the alphabetic keyboard from the numeric keyboard. The back arrow erases
one character at a time.

Attention: To use the touchscreen effectively, tap lightly to make your selections.

Home Page

The Home Page screen provides tabular data on the capacity of the various areas
of the library. Use this screen to see a quick summary of the capacity of the
selected logical library based on a
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a66mi060

Figure 4-3. Home Screen Capacity View

If users have access to more than one logical library, they can navigate to other

logical libraries using arrows next to the logical library name at the top of the
screen.

If an administrative user is logged in, a view of the physical library appears.

If a user is logged in, the first logical library that they have access to, in
alphabetical order, appears.

Menus Available from the Operator Panel

The following four menus organize commands into logical groups:

* The Setup menu consists of commands that you can use to set up and configure
various aspects of the library, including logical libraries connectivity, network,
physical library, users, date and time, licenses, and SNMP trap registration.
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IBM TS3310 @ @) @)

Setup | _Logical '} User |

Wizard A Library Mgmt Mgmt A
v/ v/ v/

Network | Contol |

Mgmit A Path A

x i
Library Drivas

a66mi064

Figure 4-4. Setup menu screen

* The Operations menu consists of commands that enable you to change the
library’s mode of operations, import and export cartridges, load and unload
drives, move media, and shutdown/restart the library.

IBM System Storage-T53310 @ @] {@

, Med

_Insart Remava Logical
Load Unload
Drive Drive

Lock
I/0 Station

a66mi062

Figure 4-5. Operations menu screen
¢ The Tools menu consists of commands that you can use to maintain your library

such as viewing operator interventions, capturing the library snapshot,
identifying ports, and updating firmware using an FMR (Firmware) cartridge.
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B Setup

—Setup Wizard
-Logical Library Mgmt

Drive |
Mgmt
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A
Library |
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About Y
Library J
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Settings y)

Factory |
Defaults J
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Mebtwork J
Display |
Settings y)

Drives

"
Media
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Figure 4-6. Tools menu screen

The following menu tree shows all functions available from the Operator panel

interface.

Table 4-1. Tape Library Operator Panel Menu Tree

B Operations
-Move Media

—Insert Media

—User Mgmt -Remove Media

—Drive IDs —Insert Cleaning Media
—Licenses -Remove Cleaning Media
-Date & Time

—Network Mgmt

—Control Path

-Logical Library Mode
-Load Drive
—Unload Drive

—Change Drive Mode
-Lock I/O Station

—Shutdown

B Tools B Service
—Operator Interventions -Drives
—-Drive Mgmt —System
—Drive Info -Exit

—About Library
—Service

—Internal Network
—System Settings
—Security

-Display Settings

Web User Interface (Ul)

The Web Ul is accessible from a web browser and is best viewed using Internet
Explorer 5.0 or higher, or Firefox 1.0 or higher.

To manage the library using the Web UI, you must set up the initial network
configuration of the library from the Operator Panel touchscreen. For more
information, see the Setup and Operator Guide.
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Logging in to the Web User Interface
Initial login information is as follows:
* User: admin

* Password: secure

For more information on user privileges, see [“User Privileges” on page 4-8

Note:

When LDAP (Lightweight Directory Access Protocol) is enabled, the login screen
gives the user a choice between using local authentication (the login and password
are stored on the library) or LDAP authentication (the login and password are
stored on a server, and the user must specify the LDAP domain name). If LDAP
access is disabled, the LDAP options will not appear on the login screen.

Common Header Elements

All Operator Panel screens (except for the Login screen) contain the following
common elements in the header:

* Help - context-sensitive help for the associated page
* Logout - ability to log out

Menus Available from the Web User Interface

Table 4-2. Menus available from the Web User Interface
Welcome Page
B Monitor System
System Summary
Library Map
Logged in Users
Network Settings
B Manage Cartridges
Data Cartridges
Cleaning Cartridges
I/0O Station
Lock/Unlock I/0O Station Doors
B Manage Drives
Load
Unload
Clean
State (Online/Offline)
Control Paths
Drive IDs
Fibre Channel Ports
B Manage Library
Perform Inventory
Setup Wizard

Logical Libraries
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Table 4-2. Menus available from the Web User Interface (continued)
Cleaning Slots
I/0 Station Slots
B Settings
Feature Licenses
Date & Time
Email Notifications
Outgoing Server (SMTP) Configuration
Contact Information
Network
SNMP
SNMP Traps
Save/Restore Configuration
B Manage Access
Users
LDAP
Set Session Timeout
B Service Library
Operator Interventions
Capture Library Log
Capture Drive Log
View /Update Library Firmware Level
View /Update Drive Firmware Levels
Reset Drive

Shutdown/Restart Library

User Privileges

User privilege levels are manually assigned to user accounts created within the
library. Controlling access to screens and operations within the library preserves
the integrity of the library and the data that is stored within the library.

There are three types of user privileges in the library.

* Service users are allowed access to the entire physical library and all of its
logical libraries as well as access to a hidden Service menu that includes service
tools and diagnostics.

¢ Administrative users are allowed access to the entire physical library and all of
its logical libraries. One and only one administrator user must be assigned the
login name admin.

* Users are allowed to operate a logical library, but not perform actions that affect
the physical library.

User privileges include:

* A screen saver is invoked after 10 minutes of inactivity on the Operator Panel.
The Web User Interface (UI) does not use a screen saver. The User,
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Administrative user, or Service user who is inactive between 10 and 30 minutes
returns to the last accessed screen when activating the screen again.

¢ Any logged in User, Administrative user, or Service user who is inactive for
more than 30 minutes is logged out.

* Up to 18 Users and/or one Administrative user can be logged in at one time on
the Web UL Only one user (Administrative or Service) can be logged in at one
time on the Operator Panel. One Administrative user can disconnect another
Administrative user.

* Any user can be logged in to only one interface at a time.

* When a Service user logs in, all other Users and Administrative users are logged
out and notified that they cannot perform actions on the library. A message is
posted that Service is logged in and no other users can access the library until
after Service has logged out.

The following table describes how to access the library functions from both the
control panel and the Web Ul. For each interface, column "A" indicates
Administrative privileges; column "U” indicates User privileges. In each column,
"X" indicates that access is allowed; "-" if access not allowed.

Table 4-3. System Functions, Commands, and Access

Control Panel Menu Command and

Function Access Web UI Command and Access
[ A ]u [alu
Libraries
Setup Wizard Setup > Setup Wizard X | — |Manage Library » X | —
Setup Wizard
Create Logical Setup - Logical Library X | — |Manage Library - X | —
Libraries Mgmt » Create Logical Logical Libraries
Library
Delete Logical Setup > Logical Library X | — |Manage Library - X | —
Libraries Mgmt > Delete Logical Logical Libraries
Library
Delete ALL Setup » Logical Library X | — |Manage Library - X | —
Logical Libraries | Mgmt > Delete All Logical Libraries
Logical Libraries
Change Logical |Operations » Logical X X | Manage Library - X X
Library Mode Library Mode Logical Libraries
Perform N/A Manage Library - X X
Inventory Perform Inventory
Display Library |Tools » About Library X X | Monitor System - X X
Information Library Map
Capture Library N/A Service Library - X | —
Log Capture Library Log
Cleaning Slots Setup » Logical Library | X | — |Manage Library - X | —
Mgmt » Configure Cleaning Slots
Cleaning Slots
I/0O Station Slots | Setup » Logical Library | X | — |Manage Library > 1/O | X | —
Mgmt » Configure 1/O Station Slots
Slots
I/0 Station Operations » Lock I/O X | — |Manage Cartridges - X | —
Lock/Unlock Station » Lock/Unlock Lock/Unlock I/O
Station Doors
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Table 4-3. System Functions, Commands, and Access (continued)

Control Panel Menu Command and

Function Access Web UI Command and Access
A U A U
Update Library |[N/A Service Library - X | —
Firmware View/Update Library
Firmware Level
Shutdown/ Operations » Shutdown | X | — |Service Library -» X | —
Restart Library Shutdown/Restart
Library
Users/System Access
Create New Setup » User Mgmt - X | — |Manage Access > X | —
Users Create User Users
Modify Users Setup » User Mgmt - X | — |Manage Access » X | —
Modify User Users
Enter License Setup -» Licenses X — | Manage Library - X —
Key Settings »> Feature
Licenses
Display Logged N/A Monitor System > X —
in Users Logged in Users
LDAP Setup » User Mgmt - X | — | Manage Access > X | —
Configuration LDAP Configuration LDAP
User Session Tools » System Settings | X | — |Manage Access »> Set X | —
Timeout > User Session Timeout Session Timeout
(Minutes)
Disable Remote |Tools » System Settings X — N/A
Service User > Disable Remote
Service Users
Drives A U A U
Set Drive IDs Setup » Drive IDs X — | Manage Drives » X —
Drive IDs
Load Drive Operations » Load X X | Manage Drives - X X
Drive Load
Unload Drive Operations > Unload X X |Manage Drives - X X
Drive Unload
Change Drive Operations » Change X X | Manage Drives » X X
Mode Drive Mode State (Online/Offline)
Clean Drive Tools » Drive Mgmt » X — | Manage Drives » X —
Clean drive Clean
Display Drive Tools » Drive Info X X | Service Library - X | —
Information View/Update Drive
Firmware Levels
Capture Drive N/A Service Library - X —
Log Capture Drive Log
Fibre Channel Setup » Drive IDs X | — |Manage Drives - X | —
Ports Fibre Channel Ports
Reset Drive N/A Service Library - X —

Reset Drive
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Table 4-3. System Functions, Commands, and Access (continued)

Control Panel Menu Command and

Function Access Web UI Command and Access
A | U A | U
Create FMR Tools » Drive Mgmt - X | — N/A
Tape Create an FMR tape
Update Drive Tools » Drive Mgmt - X | — | Service Library -» X | —
Firmware Update drive firmware View/Update Drive
using FMR Firmware Levels
Erase FMR Tape |Tools » Drive Mgmt - X | = N/A
Erase an FMR tape
Media/Cartridges
Move Data Operations > Move X X |Manage Cartridges - X X
Cartridges Media Data Cartridges
Insert Data Operations - Insert X X |Manage Cartridges ~ X X
Cartridges Media I/O Station
Remove Data Operations » Remove X X |Manage Cartridges - X X
Cartridges Media Data Cartridges
Cleaning Operations ~ Insert X X |Manage Cartridges - X X
Cartridges Cleaning Media and Cleaning Cartridges
Operations > Remove
Cleaning Media
Manage N/A Manage Cartridges ~ X X
Cartridges in I/O Station
I/0 Station
Manual Tools » System Settings | X | — N/A
Cartridge > Manual Cartridge
Assignment Assignment
System/Network Settings
Network Setup » Network Mgmt | X | — [Manage Library » X | —
Configuration > Network Settings > Network
Configuration
Save/Restore N/A Manage Library - X | —
Configuration Settings -
Save/Restore
Configuration
Date and Time |Setup » Date & Time X | — |Manage Library » X | —
Settings > Date &
Time
Network Time | Setup » Date & Time X | — |Manage Library » X | —
Protocol (NTP) Settings > Date &
Time
Trap and SNMP | Setup > Network Mgmt | X | — |Manage Library » X | —
> SSL/SNMP Settings > SNMP and
Configuration » SSL or Manage Library -
Trap Registration or Settings > SNMP
SNMP Version Traps
Control Path Setup » Control Path X | — |Manage Drives - X | —
Control Paths
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Table 4-3. System Functions, Commands, and Access (continued)

Control Panel Menu Command and

Function Access Web UI Command and Access
A U A U
Operator Tools » Operator X | — |Service Library » X | —
Intervention Intervention Operator
Interventions
DNS Setup » Network Mgmt | X | — N/A
Configuration » DNS Configuration
Enter Contact N/A Manage Library - X | —
Information Settings > Contact
Information
Set Email N/A Manage Library - X —
Notifications Settings » Email
Notifications
Internal Tools ~ Internal X — N/A
Network Network
Configuration
Touch Screen Tools » System Settings | X X N/A
Audio » Touch Screen Audio
Display System N/A Monitor System > X X
Summary System Summary
Display N/A Monitor System > X X
Network Network Settings
Settings
Outgoing Server N/A Manage Library - X | —
Configuration Settings > Outgoing
Server (SMTP)
Configuration
Service
Enter Service Tools »> Service X — N/A
Menu
Service Drives Tools » Service » Drives | X — N/A
Service System | Tools » Service ~» X | — N/A
System
Security Settings | Tools » Security X — N/A
Adjust Display | Tools » Display Settings | X X N/A

Control Panel Menu Command and

Function Access Web UI Command and Access
[ A Ju [a]u

Service User

View Library Tools » Library Tests X | — N/A

Logs

Email Logs Tools » Library Tests X | — N/A

Library Demo Tools » Library Tests X | = N/A
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Control Panel Menu Command and
Function Access Web UI Command and Access
A U A U
Reset to Factory |Tools » Factory Defaults | X | — N/A
Defaults

User Interfaces 4-13



4-14 TS3310 Tape Library Maintenance Information



Safety Instructions

“Danger Notice”

[“Caution Notice” on page 5-2

[“Area of Application” on page 5-3

[“Class I Laser Product” on page 5-3|

[“ac Grounding Inspection” on page 5-3|

|“Before Working on Equipment” on page 5-4

[“Before Restarting Equipment” on page 5-5|

[“Power Cords” on page 5-5|

[“Mechanical Maintenance” on page 5-5|

[“Rack Safety” on page 5-7]

When using this product, observe the danger, caution, and attention notices
contained in this guide. The notices are accompanied by symbols that represent the
severity of the safety condition.

Note: In addition to the safety instructions in this guide, local and professional
safety rules apply.

Read and carefully observe the hazard alert information in this guide and in the
IBM TotalStorage 3576 Modular Tape Library Setup and Operator Guide.

Danger notices contain a Dxxxx reference number. Caution notices contain a Cxxxx
reference number. Rack safety notices contain a Rxxxx reference number. Use the
reference number to locate the translation in IBM Translated Safety Notices (Part
number 96P0851).

Danger Notice

A danger notice calls attention to a situation that is potentially lethal or extremely
hazardous to people. A lightning bolt symbol always accompanies a danger notice
to represent a dangerous electrical condition.

A sample danger notice follows:

DANGER

An electrical outlet that is not correctly wired could place
hazardous voltage on metal parts of the system or the devices that
attach to the system. It is the responsibility of the customer to
ensure that the outlet is correctly wired and grounded to prevent
an electrical shock. (D004)
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Caution Notice

A caution notice calls attention to a situation that is potentially hazardous to
people because of some existing condition.

A caution notice can be accompanied by one of several symbols shown in the table
below.

Table 5-1. Caution Notice Symbols

If the symbol is... It means....

A hazardous electrical condition with less severity than
electrical danger.

A generally hazardous condition not represented by other
safety symbols.

A hazardous condition due to mechanical movement in or
around the product.

A hazardous condition due to the weight of the unit.
Weight symbols are accompanied by an approximation of
the product’s weight.

S>>

svc00168

32-55 kg (70.5-121.2 Ibs)

Sample caution notices:

Table 5-2. Examples of Symbol Use

The controller card contains a lithium battery.

CAUTION:

The battery is a lithium ion battery. To avoid possible explosion, do
not burn. Exchange only with the IBM-approved part. Recycle or
discard the battery as instructed by local regulations. In the United
States, IBM has a process for the collection of this battery. For
information, call 1-800-426-4333. Have the IBM part number for the
battery available when you call. (C007)

CAUTION:
To avoid personal injury, before lifting this unit, remove all

appropriate subassemblies per instructions to reduce the system
weight. (C012)

CAUTION:
@ The weight of this part or unit is more than 55 kilograms (121.2

pounds). It takes specially trained persons and/or a lifting device to
safely lift this part or unit. (C011)

32-55 kg (70.5-121.2 Ibs)

svc00168
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Table 5-2. Examples of Symbol Use (continued)
CAUTION:

This assembly contains mechanical moving parts. Use care when
% servicing this assembly. (C025)

Area of Application

The information in this document applies to the entire Tape Library. Additional
safety instructions for components used in the equipment are not invalidated by
these instructions.

Note: Other manufacturers” documentation forms an integral part of the Tape
Library documentation.

This manual is intended for training personnel for service work and maintenance
work. Therefore, the hazard alert messages apply only to maintenance of the
equipment. Knowledge of safety rules for work on electronic and mechanical
systems is required. Only trained specialists (maintenance trained) are allowed to
maintain and repair the Tape Library.

Class | Laser Product

The Tape Library may contain a laser assembly that complies with the performance
standards set by the U.S. Food and Drug Administration for a Class I laser
product.

Class I laser products do not emit hazardous laser radiation. The library has the
necessary protective housing and scanning safeguards to ensure that laser radiation
is inaccessible during operation or is within Class I limits. External safety agencies
have reviewed the library and have obtained approvals to the latest standards as

they apply.

ac Grounding Inspection
1. Power Off the Tape Library.

2. Disconnect all cables.

3. Disconnect the power cord from its source.

4. Inspect the power cable for visible cracks, wear, or damage.

5. Inspect the power supply enclosure covers to ensure all screws are installed

and tight.
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External tooth lock washer
Green/yellow ground wire terminated to chassis or ground

@ Greenyellow ground wire terminated with slip-on spade terminal
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A1400040

XXX External footh lock washer

Figure 5-1. ac ground diagram

ac Ground 2| Chassis Frame ac Ground
Terminated in
Power Supply

Before Working on Equipment

Before beginning work, become familiar with the location of the:
* Main Switch

* Power source connection
Note: Bridging of door guards is not advisable.

Attention: Never put door guards out of operation other than as instructed by
supervision.

All drive units and all hazardous voltages must be switched OFF.

Proceed with extreme caution if the system cannot be switched off at the main
switch because of required work (for example, functional checks).

Normal Operating Modes
In normal operation, the host controls the Tape Library.

Emergency Operating Mode
Emergency operations are meant for:
* Manual inserts and retrievals of media

* Manual operation of the drives
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Before Restarting Equipment

Movement of components inside the library can cause serious injury. Before
starting the Tape Library, ensure that the library door is closed.

Working on Parts With Line Voltage Present

Caution Statements:

1. Contact with live electrical parts can cause severe or
fatal burns and internal injury as the consequence of
electrical shock. After contact with live parts, persons
often cannot break loose from the part by themselves.

2. Components being worked on must only have voltage
present when this is specifically required.

3. Before working on other electrical components, switch
OFF power with the Main switch.

4. Never assume a circuit is without power - always test
for power off with a meter.

Work on live parts of the equipment must be authorized by supervision.

When performing such work, observe the following:

* Accident prevention rules

* Perform the following:
— Use only suitable tools and measuring devices in good working condition.
— Check the measuring devices for correct adjustment of measuring ranges.

— Work with one hand only. This can prevent injury to internal organs in case
of electrical shock.

— Avoid contact with conducting floors (especially metal) or equipment parts. If
necessary, cover the working area with suitable protective rubber mats.

Power Cords

To avoid electrical shock, a power cord with a grounded attachment plug has been provided.
Use only properly grounded outlets.

All power cords use an appliance coupler that complies with the International
Electrotechnical Commission (IEC) Standard 320, Sheet C13.

If the power cord that you receive does not match your receptacle, contact your local dealer.

Power cords used in the United States and Canada are listed by Underwriter’s Laboratories
(UL), are certified by the Canadian Standards Association (CSA), and comply with the plug
standards of the National Electrical Manufacturers Association (NEMA).

Mechanical Maintenance

Observe the following:
* Location of the escape routes and emergency exits - keep these free of obstacles

* Keep dismounted machine components and other parts safe and inaccessible for
unauthorized persons

¢ Keep the equipment clean during work; clean up carefully afterward
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Before and after work, remove and reinstall all safety provisions installed for
maintenance, such as:

* Covers

* Hazard alert messages
* Warning signs

* Grounding wires

Clothing must be in agreement with the following safety rules:

* No metal fasteners

* Should be close-fitting so that it cannot be caught in moving machine parts
* Buttoned or rolled up sleeves

* Place the ends of a scarf or tie into the clothing.

* For long hair, use a protection that fully covers it.

* Remove watch, rings, and jewelry.

Wear safety glasses when:

* Using a hammer

* Using an electric drill

* Working on springs, and retaining rings.
* Soldering, working on cables

* Cleaning with chemical agents

* All work that endangers the eyes

When handling heavy components, wear safety shoes.

Refrain from any action that could endanger persons or that could damage
installations or equipment.

Safety Check

Check all guards every six months:
* Door interlocks

* Tape Library access
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Rack Safety

DANGER

Always lower the leveling pads on the rack cabinet.
Always install stabilizer brackets on the rack cabinet.

To avoid hazardous conditions due to uneven mechanical loading, always
install the heaviest devices in the bottom of the rack cabinet. Always install
servers and optional devices starting from the bottom of the rack cabinets.

Rack-mounted devices are not to be used as a shelf or work space. Do not
place any object on top of rack-mounted devices.

Each rack cabinet might have more than one power cord. Be sure to
disconnect all power cords in the rack cabinet before servicing any device
in the rack cabinet.

Connect all devices installed in a rack cabinet to power devices installed in
the same rack cabinet. Do not plug a power cord from a device installed in
one rack cabinet into a power device installed in a different rack cabinet.

CAUTION:

Do not install a unit in a rack where the internal rack ambient temperatures
will exceed the manufacturer’s recommended ambient temperature for all your
rack-mounted devices.

Do not install a unit in a rack where the air flow is compromised. Ensure that
air flow is not blocked or reduced on any side, front, or back of a unit used
for air flow through the unit.

Consideration should be given to the connection of the equipment to the
supply circuit so that overloading of the circuits does not compromise the
supply wiring or overcurrent protection. To provide the correct power
connection to a rack, refer to the rating labels located on the equipment in the
rack to determine the total power requirement of the supply circuit.

(For sliding drawers) Do not pull out or install any drawer or feature if the
rack stabilizer brackets are not attached to the rack. Do not pull out more than
one drawer at a time. The rack may become unstable if you pull out more
than one drawer at a time.

(For fixed drawers) This drawer is a fixed drawer and should not be moved
for servicing unless specified by the manufacturer. Attempting to move the

drawer partially or completely out of the rack may cause the rack to become
unstable or cause the drawer to fall out of the rack.

(R001)

Disposal of Library Components Containing Mercury

The fluorescent lamp in the liquid crystal display contains mercury. Dispose of it
as required by local ordinances and regulations.
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Service Action Tickets (Txxx) and Diagnostic Resolutions

(DRxxx)

[“Service Action Tickets”]

[“Diagnostic Resolutions” on page 6-3§|

Before iou begin servicing the library, refer to [‘General Service Guidelines” on|

Service Action Tickets

When the library detects a problem, it generates an error code and displays it in
the Operator Intervention report, along with a full description of the problem and
suggestions for resolving it.

The sections below offer more information than will be displayed in an Operator
Intervention on the Operator Panel. Refer to this information for additional help in
resolving problems.

Check your host for Sense Data and refer to|Appendix B, “Sense Data,” on page]
-B—l.

Important: It is recommended that Service Action Tickets not be allowed to
accumulate in the Operator Intervention reports. After an incident has
been resolved or repaired, the Service Action Ticket should be closed.

T001: Manually remove cartridge from Picker, motion OK

Description

The Picker is logically not expecting to see a cartridge in the
Picker but the cartridge present sensor indicates otherwise. The
cartridge cannot legitimately be returned to a home slot nor can
it be placed in a destination slot. The VOLSER (Volume Serial
Number) may be unknown, the library may be full, or changing
the host(s) inventory is disruptive.

Detection Scenarios

1. The Picker becomes enabled after a door is opened or the
library system boots up and discovers that the cartridge
present sensor detects a cartridge.

2. The system has tried to recover from a PUT failure and wants
to return the cartridge to a home slot; however, the home slot
recovery logic completes without recovery (home slot is a
drive or the I/O Station is open or the I/O Station is full).

3. The cartridge present sensor and sensing circuit is falsely
representing the presence of a cartridge.
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Root Causes

1. Operator did not recover cartridge.
2. Operator put a cartridge in the Picker.

3. Power loss during a move with media and the library logic
cannot legitimately return it to the proper cell.

4. Physical contamination such as dust and debris on the sensor
gives a "false full state”.

5. Various electrical failures.

Possible CRU Replacements

* Tape Cartridge
* Library Control Blade

Possible FRU Replacements

* Picker Assembly
* Y-axis Cable Spool
* Internal Cables and Boards Kit

Resolution Perform [“DR001: Manually Recover Tape from Picker” on page|
-38.
T002: PUT operation failed, cartridge final position unknown,
motion OK
Description The library cannot successfully put a cartridge into a drive,

storage or I/O location and the final “resting place” of the
cartridge is unknown. There are no additional recovery logic
paths to be exercised. Fundamental servo control seems OK. If
the operation was initiated by a host MOVE MEDIA, the MOVE
MEDIA command has failed with a SK/ASC/ASCQ 4h/15h/01h
(hardware mechanical positioning error).

Detection Scenarios

PUT is not successful, PUT recovery is not successful, and a
cartridge is not known to be properly seated in the Picker or a
storage slot.

Root Causes

1. Magazine is damaged.
. Magazine is the wrong type for the cartridge.

w N

A storage cell is blocked by foreign material or not clipped in
and seated correctly.

Calibration problem resulted in improper Picker position.
Picker offset problem.
Cartridge is damaged.

N o g &

Unlabeled cartridge or intermittently readable cartridge label
in destination slot.

8. Drive load mechanism is not working.

9. A variety of Picker problems such as slipping gears, encoder
issues, etc.

Possible CRU Replacements

* Tape Cartridge
* Library Control Blade

Possible FRU Replacements

* Picker Assembly
* Y-axis Cable Spool
* Internal Cables and Boards Kit

Resolution

Perform [“DR002: Manually Recover Tape from Source or
[Destination Slot” on page 6-38
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T003: GET operation failed, cartridge final position unknown,

motion OK

Description

The library cannot successfully get a cartridge from a drive,
storage or I/O location. The final “resting place” of the cartridge
is unknown. There are no additional recovery logic paths.
Fundamental servo control appears to be OK. If the operation
was initiated by a host MOVE MEDIA, the MOVE MEDIA
command has failed with an ASC/ASCQ of 4h/15h/01h
(hardware mechanical positioning error).

Detection




Root Causes

1. Magazine is damaged, wrong type, cell is blocked by foreign
material, or not clipped in and seated correctly.

Calibration problem.
Picker offset problem.
Destination cell full with labeled cartridge (invalid inventory).

a > w N

Destination cell is full with cartridge that has damaged label
or is unlabeled or has an intermittently readable label.

6. A variety of Picker problems such as slipping gears, encoder
issues, Y-axis assembly not level, etc.

Possible CRU Replacements

* Tape Cartridge
* Library Control Blade

Possible FRU Replacements

* Picker Assembly
* Y-axis Cable Spool
* Internal Cables and Boards Kit

Resolution Perform [“DR004: Manually Inspect Destination Element” on page|
-39,
T005: X, Y, 0 motion profile failure, cartridge in Picker, motion
NOT OK
Description An unrecoverable motion failure occurs during a move with a

cartridge in the Picker. This problem only occurs during a move
and NOT a get or put. Because the cartridge is in the Picker,
cartridge recovery must be a part of the resolution strategy. This
ticket cause specifically excludes any Z-axis motion failures that
are typically associated with GET or PUT actions. Specifically
included are motion failures that occur while pivoting, moving
on the X-axis, or moving on the Y-axis.

Detection Scenarios

A specified move in the X-axis cannot complete.

A specified move in the Y-axis cannot complete.

w e

A specified movement in the 8-axis cannot complete.

Root Causes

1. A large number of electrical hardware failures. Code or
hardware detects that motion control is not occurring properly
(encoder issues, motor driving circuit issues, motor winding
issues, cable connection issues, etc.).

2. A relatively small number of mechanical hardware errors that
do not result in the detection of a complete obstruction but
where motion control does not appear to be normal
(contamination or damage to encoder wheel, high friction,
etc).

Possible CRU Replacements

* Tape Cartridge
* Library Control Blade

Possible FRU Replacements

* Picker Assembly

* Y Motor

* Y-axis Assembly

* Y-axis Cable Spool

* Internal Cables and Boards Kit

6-4 TS3310 Tape Library Maintenance Information




Resolution

* Perform [“DR001: Manually Recover Tape from Picker” on page|
6-38

* Perform [“DR005: Motion Failure Diagnostic (a Library Verify|
[Test)” on page 6-39

T006: X, Y, 0 motion profile failure, no cartridge in Picker,

motion NOT OK

Description

An unrecoverable motion failure occurs at an operational point
where a cartridge is not in the Picker. Because the cartridge is not
in the Picker, cartridge recovery is not necessary as part of the
resolution to this issue. This cause specifically excludes any
Z-axis motion failures. Specifically included are motion failures
that occur while pivoting, moving on the X-axis or moving on the
Y-axis.

Detection Scenarios

1. A specified move in the X-axis cannot complete.
2. A specified move in the Y-axis cannot complete.

3. A specified movement in the 8-axis cannot complete.

Root Causes

1. A large number of electrical hardware failures. Code or
hardware detects that motion control is not occurring properly
(encoder issues, motor driving circuit issues, motor winding
issues, cable connection issues, etc.).

2. A relatively small number of hardware errors that do not

result in complete obstruction but where servo control does
not appear to be normal.

Possible CRU Replacements

* Tape Cartridge
* Library Control Blade

Possible FRU Replacements

* Picker Assembly

* Y Motor

* Y-axis Assembly

* Y-axis Cable Spool

* Internal Cables and Boards Kit

Resolution Perform |[“DR005: Motion Failure Diagnostic (a Library Verify|
[Test)” on page 6-39.|
T0O07: X, Y, ® motion obstruction, motion OK
Description A complete physical obstruction exists in a motion path that

precludes repeated attempts to move beyond a certain point in
the range of motion. Servo control appears normal but a move

profile cannot be completed. Cartridge may have been returned
to a home slot.

Detection Scenarios

1. A specified move in the X-axis cannot complete but motion
control appears normal.

2. A specified move in the Y-axis cannot complete but motion
control appears normal.

3. A specified move in the 0-axis cannot complete but motion
control appears normal.
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Root Causes

1. Operator Intervention that results in foreign material or an
obstructing object in a library motion path.

2. Picker locking mechanism left engaged in the library motion
path (see [Figure 8-1 on page 8-5).

3. Certain damaged hardware conditions that obstruct motion at
a particular point along an axis.

Possible CRU Replacements

Tape




Detection Scenarios

While checking the status of a drive after a PUT motion profile to
the drive is completed, the drive does not report back a loaded
state.

Root Causes

1. Defective drive.
2. Defective tape cartridge.

3. Motion profile was successful as detected at motor encoders
but cartridge did not get placed far enough.

4. Picker dragged cartridge back out of drive but not far enough
to trigger Picker cartridge present sensor.

Possible CRU Replacements

Tape Cartridge
Drive Sled

Possible FRU Replacements

Picker Assembly

Resolution Perform |“DR030: Drive Load Failure Resolution” on page 6-47)
TO10: Drive unload failed
Description The library is expecting the drive to achieve an unloaded state,

but the drive does not.

Detection Scenarios

1. After being issued a move media from a host that requires a
GET from a drive, the drive never achieves the unloaded
state.

2. When GUI commands are issued that require a drive unload
(manual drive unload, move media, etc.) and the drive never
achieves the unloaded state.

Note: Since the library will always issue an unload command, it
will not be possible to determine if a host unload command
failed first, followed by a subsequent failure of a library issued
unload command.

Root Causes

Drive fails to unload after the library issues an unload command.

Possible CRU Replacements

* Tape Cartridge
* Drive Sled

Resolution Perform [“DR003: Drive Unload Diagnostic” on page 6-39.
TO012: Drive control prevented due to SCSI Prevent/Allow
Media Removal

Description The library needs to issue a command to the drive (such as an

unload) but cannot because the drive has been issued a Prevent
SCSI command by a host.

Detection Scenarios

1. Library tries to issue an unload command.

2. Library tries to issue a command associated with drive brick
download.

Root Causes

A host is either properly or improperly reserving the drive while
a user or host is trying to properly or improperly perform some
action on the drive.

Possible FRU Replacements

No library FRU is involved. Rather this is an indication that a
host may have orphaned a reserve on the drive.
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Resolution

| Perform |“DR016: Host Prevent/Allow Diagnostic” on page 6-44 |

T013: Invalid or damaged library serial number label

Description

The library will report a problem when it cannot read a serial
number or detects an invalid serial number.

Detection Scenarios

1. At first power ON during installation, the library must
establish the serial number for the first time. There may be no
serial number in system memory at this point.

2. At any power up, system memory already has a serial
number established for the Library Control Blade.

3. A Library Control Blade is improperly swapped into a
different physical library and the system reads the physical
library label.

Root Causes

1. Library Control Blades swapped between libraries.

2. Label is damaged, misaligned, or placed on the cartridge
incorrectly.

3. Bar code scanner not working properly.

4. Entire communication path to bar code scanner is not
working properly.

Possible CRU Replacements

Library Control Blade

Possible FRU Replacements

* Picker Assembly

* Y Motor

* Y-axis Assembly

* Y-axis Cable Spool

* Internal Cables and Boards Kit

Note: The system serial number label is part of the enclosure
FRU.

Resolution Perform [“DR007: Bar Code Scanner Diagnostic (a Library Verify|
[Test)” on page 6-40|
T014: I/O Station Magazine Missing
Description There is a fixed bar code label location on the I/O Station

structure behind the removable magazines. It decodes as %XXX.
The purpose of the label is to allow the library to detect that an
I/0 Station magazine is not installed. This is important on I/0O
Station magazines, because they are user removable. While
performing an inventory of the I/O Station magazines, the library
ends up verifying the presence of the magazine by NOT
detecting this special fixed label.

Detection Scenarios

Any time the library attempts to inventory an I/O Station
magazine, it will read the fixed label if a magazine is missing.
I/0 Station magazines are always expected to be present.
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Root Causes

1. Missing I/O Station magazine

2. A cartridge in an I/O Station just happens to have a label that
decodes as “%XXX".

Note: The inability to communicate between the Library Control
Blade and the bar code scanner should result in a different ticket
cause.

Resolution Perform |“DR023: I1/O Station Magazine Missing” on page 6-45|
TO015: Cannot read sled bar code label
Description When the library is attempting to determine the type of a drive

and verify its physical presence in the library, it cannot do so
because it cannot read a label where it expects to find one.

Detection Scenarios

1. Installation of a drive into a library drive slot triggers the
library to discover it.

2. Boot up causes the library to physically discover any drive
that is electrically connected in the system.

Root Causes

1. Damaged label or marginal label that cannot be read

2. Drive with invalid label is present (earlier generation of plug
compatible drive sled)

Possible CRU Replacements

Drive sled

Resolution Perform [“DR007: Bar Code Scanner Diagnostic (a Library Verify|
[Test)” on page 6-40.|
TO17: Invalid storage or I/O position
Description Calibration completes and the coordinates of each storage and

1/0 element are calculated. The calculated values are determined
to be outside travel limits that have been established for the
robot.

Detection Scenarios

Calculated element positions fail validity check against travel
limits.

Root Causes

1. Calibration targets not in position.

2. Calibration sensor detects edges but is not correctly finding
calibration target edges.

Possible FRU Replacements

* Fiducial targets

* Storage Column

* Y Motor

* Y-axis Assembly

* Y-axis Cable Spool

* Picker Assembly

* Internal Cables and Boards Kit

Resolution

If the problem can not be resolved using the information in this
document, perform [“DR021: Contact Tech Support” on page 6-45|

Service Action Tickets (Txxx) and Diagnostic Resolutions (DRxxx) 6-9



TO018: Invalid Drive Position

Description

Calibration completes and the coordinates of each drive are
calculated. The calculated values are determined to be outside
travel limits that have been established for the robot.

Detection Scenarios

Calculated element positions fail validity check against travel
limits.

Root Causes

1. Drive calibration target is not in position.

2. Calibration sensor detects edges but is not correctly finding
calibration target edges.

Possible CRU Replacements

Drive Sled

Possible FRU Replacements

* Y Motor

* Y-axis Assembly

* Picker Assembly

* Y-axis Cable Spool

* Internal Cables and Boards Kit

Resolution

If the problem can not be resolved using the information in this
document, perform [“DR021: Contact Tech Support” on page 6-45|

T019: Cannot calibrate drive, motion OK

Description

System electrically detects a drive and is able to scan the bar code
label but cannot successfully calibrate the position of the drive.
The calibration search pattern completes successfully.

Detection Scenarios

Calibration motion completes but edge finding of one or more
edges does not occur.

Root Causes

1. Calibration sensor not functioning properly.
2. Calibration target not functioning properly.

3. Drive or Picker position is so far off nominal that search
pattern cannot locate target.

Possible CRU Replacements

Drive Sled

Possible FRU Replacements

* Y Motor

* Y-axis Assembly

* Y-axis Cable Spool

* Picker Assembly

* Internal Cables and Boards Kit

Resolution If the problem can not be resolved using the information in this
document, perform [“DR021: Contact Tech Support” on page 6-45|
T020: Cannot calibrate storage, motion OK
Description System cannot successfully calibrate the position of a storage

magazine but the calibration search pattern completes
successfully.

Detection Scenarios

Calibration motion completes but edge finding of one or more
edges does not occur.
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Root Causes

1. Calibration sensor not functioning properly.
2. Calibration target not functioning properly.

3. Drive or Picker position is so far off nominal that search
pattern cannot locate target. This can also generate a T083:
Picker Assembly not level.

4. The Picker Lock mechanism is not in the appropriate
unengaged position.

Possible FRU Replacements

¢ Fiducial Targets

* Y Motor

* Y-axis Assembly

* Y-axis Cable Spool

* Picker Assembly

* Internal Cables and Boards Kit

Resolution If the problem can not be resolved using the information in this
document, perform [“DR021: Contact Tech Support” on page 6-45)
T021: Lost electrical connection/communications with drive
sled
Description The library had been communicating with a drive sled and had

considered it to be assigned to a logical library. Two way
communications no longer occur. This ticket is specifically NOT
caused by physical removal of a drive if the drive is not assigned
to a logical library.

Detection Scenarios

1. Routine polling of the sled can no longer occur.

2. Specific library to drive sled commands are not responded to.

Root Causes

1. Drive is physically remove/unplugged (intentional or never
installed correctly).

2. Various hardware failures on the drive sled.

3. Various hardware failures in the library.

Possible CRU Replacements

Library Control Blade
Drive Sled

Possible FRU Replacements

* Internal Cables and Boards Kit
* Expansion Module Chassis

Resolution Perform [“DR029: Drive Communication Loss Resolution” on page]
[e-47)
T022: Lost electrical connection/communication with drive
brick
Description Internal to the drive, the sled control board can no longer

communicate with the drive brick.

Detection Scenarios

1. Routine Polling between sled control board and drive brick
can no longer occur.

2. Specific commands such as unload, reset, etc. are not
responded to.
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Root Causes

1. Cable broken, unplugged, damaged, etc.

2. Drive brick failure.

Possible CRU Replacements

Drive Sled

Resolution Perform the following:
1. ['Removing a Drive Sled” on page 8-34|
2. ['Replacing a Drive Sled” on page 8-35|
T023: Drive sled fan spinning too slow or not at all
Description A drive sled fan is spinning too slow or not at all.

Detection Scenarios

Regular polling/monitoring of the fan indicates a problem.

Root Causes

1. Hardware failure of fan.

2. Wiring or PCBA failure.

3. Blocked air paths.

4. Physical obstruction.
Possible CRU Replacements Drive Sled

Resolution Perform the following:
1. ['Removing a Drive Sled” on page 8-34|
2. ['Replacing a Drive Sled” on page 8-35|
T024: AC power loss
Description A power supply has detected loss of AC power. AC power loss to

a single power supply control module is unlikely to be able to
post this ticket due to the speed at which system shut down
occurs after an AC loss. This Ticket is most likely to occur when
there is AC loss to a redundant power supply in a control
module or any supply in any expansion module.

Detection Scenarios

AC power status from the supply creates an interrupt that is

Imanaged by software.

Root Causes

1. AC supply is gone (cord removed, customer side AC failure,
etc.).

2. Individual on/off switch for the supply has been set to off.

3. Hardware failure inside supply.

Possible CRU Replacements

* Power Supply

* Expansion Module

Possible FRU Replacements
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Detection Scenarios

Regular polling between Library Control Blade and power supply
is not successful.

Root Causes

Detected fan failure in the supply.
Detected over temp condition in the supply.
Detected DC failure in the supply.

P w DN PR

Detected over current failure in the supply.

Possible CRU Replacements

¢ Power Supply
¢ Library Control Blade

Possible FRU Replacements

Internal Cables and Boards Kit

Resolution Before performing any remove/replace procedures, refer to
[Service” on page 1-1| for additional diagnostic procedures.
T026: Key Server Failover
Description The Key Management feature of this library allows the user to

connect 2 key servers for redundancy. If communication to the
primary server is interrupted, the library will automatically
switch or failover to the secondary server. This RAS ticket will be
generated to notify the user of this failover event.

Detection Scenarios

¢ When the library detects that it can no longer communicate
with the primary key server and automatically switches to the
secondary key server.

¢ When the library detects that it can no longer communicate
with the secondary key server and automatically switches to
the primary key server.

Root Causes

1. Primary Key Server is not connected properly.
2. Primary Key Server is not configured properly.
3. Library Ethernet settings are not configured properly.

Resolution See ["'DR079: Resolve Key Server Comm. Failure” on page 6-58
T027: Key Server Communication Failure
Description The Key Management feature of the TS3310 library allows the

user to connect 2 key servers for redundancy. If communication
to one of these servers fails, then this ticket will be generated. A
separate ticket will be created for each key server that fails.

Detection Scenarios

Library detects that communication with a key server is not
successful

Root Causes

1. Primary Key Server is not connected properly.
2. Primary Key Server is not configured properly.

3. Library Ethernet settings are not configured properly.

Resolution See [“DR079: Resolve Key Server Comm. Failure” on page 6-58
T031: Cannot unlock I/O Station
Description System logic or external command is requiring I/O station lock to

unlock but it will not.

Service Action Ticket