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Preface

Tivoli Storage Manager Version 3.7 exploits the Storage Area Network (SAN)
technology for dynamic tape library sharing. With this function, multiple Tivoli
Storage Manager servers can dynamically share library volume and tape drive
resources of one physical tape library. Using the Fibre Channel technology of
SANSs, distances between the tape library and the Tivoli Storage Manager server
can be extended.
This paper covers:

¢ SAN introduction

 Tivoli Storage Manager tape library sharing

e Tape library sharing configuration

e Tape library sharing utilization
IBM 3494 tape library sharing
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1. SAN introduction
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Storage Area Network (SAN) is a new architecture that puts storage on a
separate dedicated network to allow businesses of all sizes to provide access to
important data, regardless of operating systems, as a significant step towards
helping customers cope with the explosive growth of information in the
e-business age.
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SANSs create new methods of attaching storage to processors. These new
methods promise great improvements in both availability and performance.
Currently they are most commonly used to connect shared storage arrays to
multiple processors, and are used by clustered servers for failover. They can
create the opportunity for various servers to share tape drives and tape libraries.
A SAN can be used to bypass traditional network bottlenecks. It supports direct,
high speed data transfers between servers and storage devices in the following
three ways:

e Server to storage: This is the traditional model of interaction with storage
devices. The advantage is that the same storage device may be accessed
serially or concurrently by multiple servers.

e Server to server: A Storage Area Network may be used for high-speed,
high-volume communications between servers.

« Storage to storage: An example is a disk device backing up its data to a tape
without processor intervention. It could also be remote device mirroring across
the SAN.



The graphic shows an example of a server-to-storage configuration with Tivoli
Storage Manager. In this example there are three Tivoli Storage Manager servers
that can share the resources of three tape libraries. Each host sees the tape
libraries like its own local devices, and if a Tivoli Storage Manager server is
running on the host, the server can access the library resources as well,
obtaining what is called the Tape Library Sharing function, the first important step
towards of the exploitation of SAN technology for the Tivoli Storage Management
product set.

6 Tivoli Storage Manager, SAN Tape Library Sharing



2. Tivoli Storage Manager tape library sharing

Tivoli Storage Manager tape library sharing
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2.1 Objectives

In the past, the only way of dynamically sharing the capacity of a tape library was
using server-to-server communication. This function allows for the building of a
storage hierarchy across multiple Tivoli Storage Manager servers and sharing the
storage capacity of one tape library between these servers. This means only one
server has the library physically attached, but all the other servers can store their
data on this library using a LAN connection.

Tivoli Storage Manager introduces the dynamically sharing of direct-connected tape
libraries between servers to address the following goals:

e Use tape library resources more efficient using Tivoli Storage Manager.
Until now, only static sharing of drives and the physical segmentation of a
direct-connected tape library between two or more server systems was
possible, without using external library manager programs.

¢ Optimizing the use of scratch tapes by dynamically sharing them across
multiple Tivoli Storage Manager servers.

At the present time, the SAN tape library sharing function is available for
Windows NT and Sun Solaris Tivoli Storage manager servers, and for a selected
number of tape libraries. The current list of supported platforms and tape libraries
is available at the following Web page:

http://ww tivoli.consupport/storage_ngr/san/ overvi ew ht m

2. Tivoli Storage Manager tape library sharing 7



Tivoli Storage Manager SAN tape library sharing support is implemented for
libraries that use SCSI commands to control the library robotics and the tape
management. This does not include the IBM 3494. The IBM 3494 tape library can
be shared today among multiple ADSM V3.1 or Tivoli Storage Manager servers
on a SAN using features of the 3494, ADSM/Tivoli Storage Manager and a
supported SAN configuration. Refer to Section 5., “IBM 3494 tape library sharing”
on page 21 for more details.

2.2 Implementation
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The architecture of SAN tape library sharing is structured after the design of the
External Library Manager (ELM) interface that is currently implemented in the ADSM
server today. This architecture differentiates between the tape drives and the robotic
device (the library). The drives are used by any hosts, but only one controls the
robotic device.

The functionality of sharing tape libraries is split into two components: the library
manager and the library client.

e Library manager
The task of the library manager is to physically control the library. All the
communication with the library is done by this server. The library manager will
also serialize the access to the tape drives, so that only one server is using a
tape drive at the same time.

The checkin and checkout of volumes will be performed by the library
manager. This server is the only server with a library inventory table for hat
library. The ownership is added to the inventory table to keep track which tape
belongs to a certain library client.

This is the only server in the environment that knows all the volumes

The library manager can also use the library for its own purposes, without
being a library client at the same time (no library client configuration is
necessary on the manager)

« Library client

The library client uses the library server for the handling of the physical
hardware. The client send the requests to the library manager, and afterwards
reads or writes to the tape drive it was given access to.

To send requests from the library client to the library manager, and to send the
response from the manager to the client, the server-to-server communication
protocol is used. That means that a TCP/IP connection is necessary and the two
Tivoli Storage Manager servers must be configured to each other. In an
environment with multiple library clients, there is no need to have each Tivoli
Storage Manager server configured to every other Tivoli Storage Manager server,
because the communication has always been done directly with the library
manager.

When using SAN tape library sharing for libraries with built-in capabilities to be
partitioned into logical libraries (for example IBM 3570 and IBM 3575), the drives
and scratch cartridges to be shared by Tivoli Storage Manager Version 3.7
servers must be configured into one logical library. However, the library can be
partitioned to use the other partition of those libraries from another non-Tivoli
Storage Manager server host or application.

Tivoli Storage Manager, SAN Tape Library Sharing



2.3 Library manager
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2.3.1 Library manager tasks

Sharing a tape library means that many hosts use the drives of a library for their
operations at the same time. Because one drive can only be used be one host at
the same time there has to be someone who controls the access to the physical
devices. This is done by serializing the access to the devices.

In addition to the control of the devices the library manager also has to control the
status, ownership and location of the volumes inside the tape library. The library
manager is the only Tivoli Storage Manager server with the inventory information
of the shared tape library. The library manager is the only Tivoli Storage Manager
server who knows all volumes that are inside a library. No client has volumes
checked in the library. The pool of scratch tapes is controlled by the library
manager.

2.3.2 Library manager operations

The library manager is the only Tivoli Storage Manager server which performs
operations to the library. The library clients only perform operations to the drives
inside the library after they have been given access to the drives by the library
manager.

e Library initialization

Since the library manager is the only Tivoli Storage Manager server which
interacts with the library, the initialization will be done by this server during the
start-up process of the server.

2. Tivoli Storage Manager tape library sharing 9



¢ Volume mount/dismount

The library manager can be contacted by the clients which send mount and
demount requests. These requests will be carried out, and afterwards, a
response will be sent to the clients.

¢ Checkin/checkout

Only the library manager can insert and take out volumes. The clients do not
have the right to perform a checkin or checkout command.

« Library audit

The library inventory is maintained only on the library manager. The audit
process on the library manager checks the presence of the volumes and the
actual slot locations.

For an example of a library manager configuration, see 3., “Tape library sharing
configuration” on page 12.

2.4 Library client

10
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No client has access to the library in the same way that it can control the gripper
to mount a volume. The library client has to send a request to the library
manager, which who controls the library and mounts volumes.

If a new volume is needed the client sends a request to the library manager. The
library manager chooses a scratch tape and updates the ownership of the tape.
After doing this a response is send to the client, and the client then can issue a
mount request in order to use the volume.

Tivoli Storage Manager, SAN Tape Library Sharing




If a volume is not used any more, the client sends a release request to the library
manager and the tape will be returned to the scratch pool.

When the library client Tivoli Storage Manager server is started an initialization
with the library manager is performed in order to confirm that the library and
drives can be used.

The audit library operations is used to update the library manager’s inventory
information. The client sends the library manager the name of the tapes it is
using, so that the ownership can be updated.

The library client has no library inventory table for a shared library. Even so,
storage pool volumes can be seen with the query vol une command, and database
backup volumes can be seen with the query vol hi story command. The DRM
volumes table can also be queried as for a non-shared library.

2. Tivoli Storage Manager tape library sharing 11



3. Tape library sharing configuration

12

Tape library sharing configuration &
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3. Library client:
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2. Define drives

Tape
library
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In the following section, an example of an environment with a library manager
and a library client will be set up. The example will illustrate the definitions
required on two Tivoli Storage Manager servers. SAHARA is the library manager,
while GOBI is the library client. To configure a tape library sharing environment,
you must:

1. Establish a server-to-server communication for both servers.

2. Define the tape library and the drives to the library manager, specifying that
the library will be shared with other Tivoli Storage Manager Servers

3. Define the library and the drives to the client:

1. Define a library that points to the library manager, instead of the tape
library.

2. Define the drives with normal drives definition.

Note:

The definition of the device class objects on the library manager and library
client is not influenced by the concept of library sharing. There is also no need
for the names of the objects to match.

Since library sharing uses server-to-server communication for sending and
receiving requests, the first step is to set up server-to-server communication
between the two servers.

Tivoli Storage Manager, SAN Tape Library Sharing



The second step is to define the library and drives on the library manager. The
only difference from a normal library definition is the setting of the new parameter

shared. This parameter has to be to yes.

The library client has to define a library of TYPE=SHARED and the name of the
library has to be the same as defined on the library manager. After doing this, the
drives which the library client has physical access to must be defined with the

same name as on the library manager.

3.1 Physical device connection

To configure tape sharing for two or more servers, first, of all the drives and the
library must be configured to the operating systems. The server that will be the
library manager must have configured both the library scsi id and the drive scsi
ids, while the library client servers must have configured only the drive scsi ids.

See Table 1.
Table 1. Tape sharing - Hardware addressing
server library function library scsi id drive scsi id
SAHARA Library manager LB3.1.0.2 MT2.0.0.2
MT3.0.0.2
GOBI Library client n/a MT2.0.0.2
MT3.0.0.2

If a third server is added to the environment, this server acts as a library client.

The configuration is the same as for the library client GOBI.

Note:

The names used for the definitions of the library and the drives on the library
clients side must be the same as used on the library manager.

3. Tape library sharing configuration
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3.2 Server-to-server communication setup

14

Server-to-server communication setup, (§ %)

e Library manager and library client
— SET SERVERNAME
— SET SERVERPASSWORD
— SET CROSSDEFINE
— SET SERVERHLADDRESS
= SET SERVERLLADDRESS
— DEFINE SERVER (only on one server

tsm: sahara> set servername sahara

tsm: sahara> set serverpassword sahara_passw

tsm: sahara> set crossdefine on

tsm: sahara> set serverhladdress

sahara_ipaddress

tsm: sahara>set serverlladdress sahara_tcpport

tsm: sahara> define server gobi gobi_passw
crossdefine=yes

SAHARA GOBI

Library Library
manager client

Tapé
library

© 1999 IBM Corporation

To use the tape sharing configuration, the server-to-server communication must
be established. Each library client must be defined to the library manager server
and vice versa. It is not necessary that the library client knows the other library
client servers. The graphics shows the SET and DEFINE commands used in
SAHARA to define GOBI as a remote server, and to permit GOBI to autodefine

SAHARA as a remote server.

Tivoli Storage Manager, SAN Tape Library Sharing




3.3 Library manager setup

Library manager setup @@

e Library manager: Physical library
and drives definitions SAHARA GOBI
—New option SHARED=[YES | NO]

Library
client

e ™ manager
tsm: sahara> define library 3570lib libtype=scsi
device=Ib3.1.0.2 shared=yes 4
LIBRARY: 3570LIB

tsm: sahara> define drive 3570lib drivel
device=mt2.0.0.2 element=16 DRIVE: DRIVEL

DRIVE: DRIVE2

tsm: sahara> define drive 3570lib drive2
device=mt3.0.0.2 element=17

& v

Tape
library

© 1999 IBM Corporation

The second step is to configure the tape library to the Tivoli Storage Manager
server that will act as the library manager.

Tivoli Storage Manager introduces a new option for the LIBRARY definition,
SHARED=[YES | NO]. If the option is set to YES, the library will be shared with
other Tivoli Storage Manager servers. This server will now manage the library
and respond to the requests that the library clients will issue.

The graphic shows the define library command used to define a Magstar MP
3570 tape library.

Next to the library definition are the tape library drive definitions that permit the
library manager to use the drives either for its environment or for the library
clients’ requests.

To view the library definitions, the query |ibrary command can be used, and the
output shows a new field, Shared.

3. Tape library sharing configuration 15



tsm SAHARA>query libr format=detail ed

Li brary Nane: 3570L
Library Type: SC3
Device: LB3.1.0.2
Private Gategory:
Scratch Gategory:
External Manager :
RSV Medi a Type:
Shared: Yes
Primary Library Manager:
Last Uodate by (administrator): ADMN
Last Update Date/Ti ne: 10/28/1999 17:01: 58

3.4 Library client setup

Library client setup

e Library client: Define library
- New libtype: SHARED SAHARA
> Same library name is required as
defined in the library manager
e Library client: Define drive

> Same library name is required as
defined in the library manager

Library
client

Library
manager

LIBRARY: 3570LIB LIBRARY: 3570LIB
libtype=shared
DRIVEL S f DRIVE  DRIVEL
g scsiaddr=MT2.0.0.2

DRIVE :

tsm: gobi> define library 3570lib libtype=shared
primarylibmanager=sahara

DRIVE: DRIVE2
Tape scsiaddr=MT3.0.0.2

library

DRIVE:

DRIVE2

tsm: gobi> define drive 3570lib drivel
device=mt2.0.0.2

tsm: gobi> define drive 3570lib drive2
device=mt3.0.0.2

© 1999 IBM Corporation

After all definitions have been made on the library manager, it is possible to
define the library to the Tivoli Storage Manager server GOBI.

The new library type SHARED has been introduced to define a Tivoli Storage
Manager server as a library client. While defining a library of libtype SHARED it is
necessary to specify the controlling library manager with the parameter
PRIMARYLIBMANGER. In this example the PRIMARYLIBMANAGER is Sahara.

16 Tivoli Storage Manager, SAN Tape Library Sharing



tsm QB >query library fornat=detail ed

Li brary Nane: 3570L
Li brary Type: SHARED
Devi ce:
Private Gategory:
Scratch Gategory:
External Minager:
RSV Medi a Type:
Shared: Nb
Primary Library Minager: SAHARA
Last Udate by (administrator): ADMN
Last Update Date/Ti ne: 10/28/1999 17:11: 37

As soon as the library is set up the tape drives can be defined to the library client.
Within this definition the physical connection addresses of the tape drives are
used. Because the addresses can differ from the addresses on the library
manager the names of the drive objects have to be the same as on the library
manager.

3. Tape library sharing configuration 17



4. Tape library sharing utilization

Tape library sharing utilization

Server command Library Manager Library Client
QUERY LIBVOL Shows the volumes that are Not applicable
checked into the library. If the
volume status is private, also the
owner server is shown
CHECKIN/CHECKOUT LIBVOL Performs the commands to the Not applicable,

library

but when a checkin operation must
be performed because of a client
restore a request is send to the
library manager.

MOVE MEDIA/MOVE DRMEDIA

Only valid for volumes used by the
library manager himself

Ask the library manager to

performs the operations. A
checkout process will be
generated on the library manager.

AUDIT LIBRARY

Performs the inventory
synchronization with the physical
library

Performs the inventory
synchronization with the library
manager

LABEL LIBVOLUME

Performs the labeling and checkin
functions of the tapes as before

Not applicable

© 1999 IBM Corporation

The library commands were changed to reflect the different roles a Tivoli Storage

Manager server can play. Some commands can only be used by the library
manager (like checkin/checkout); others behave differently.

4.1 QUERY LIBVOLUME

18

The query Iibvol une command shows a different output if executed in the library

manager server or in the library client.

The library manager knows all the volumes inserted in the tape library and, in
case of private volumes, also who is the owner server, as reported in the sample

output below:

Tivoli Storage Manager, SAN Tape Library Sharing




tsm SAHARA>query | i bvol une

Library Nare  Volunre Name S atus Qnner Last Wse Hone H enent
3570L 07C0A3 Scrat ch 49
3570L 0810F3 Scrat ch 45
3570L 083573 Scrat ch 42
3570L 0838B5 Scrat ch 37
3570L 083964 Scrat ch 43
3570L 083983 Private SAHARA DbBackup 38
3570L 085EDA Scrat ch 41
3570L 086247 Private SAHARA Dat a 32
3570L 0863CB Scrat ch 47
3570L 08644C Private (€92 Dat a 50
3570L 08645F Private (€92 46
3570L 0864CA Private SAHARA BackupSet 48
3570L 08659E Scrat ch 39

The library client is not able to use this command, it knows only what volumes are
used for data or database backup.

4.2 CHECKIN/CHECKOUT

Only the library manager is responsible to physically insert or take out the
volumes from a tape library. For that reason, this server is able execute the
checki n/ checkout 1ibvol une commands. The library client cannot use the
commands for a shared library.

If the library client needs to access a tape that is not checked into the library a
request is sent to the library manager. The following procedure describes what
happens:

1. The library client sends the request to the manager.

2. The library manager sends a message at the console notifying that a volume
is requested to be checked-in.

3. The library manager administrator replies to the request.

4. The library manager administrator issues the checki n Ii bvol une command for
the requested volume.

5. The library manager responds to the library client that the volume is mounted
in the drive and can be used.

4.3 MOVE MEDIA/MOVE DRMEDIA

If, during a nove nedi a or nove drnedia command, a checkout has to be
performed, the library client sends a checkout request to the library manager,
which then checks out the volume.

4.4 AUDIT LIBRARY

The audit |ibrary operation is different if is executed from the library manager or
the library client.

4. Tape library sharing utilizaton 19



The library manager performs the audit with the tape library, as usual, and
synchronizes the inventory information with actual the inventory of the tape
library.

The library client performs the audit with the library manager. The client sends a
list of the volume names which it owns to the server, so that the value can be
compared and updated on the library manager.

Note:

Always, the last client that claims the ownership of a volume will be inserted in
the library manager’s library inventory table.

4.5 LABEL LIBVOLUME

The | abel Iibvol une command can be executed only by the library manager,
because after the labeling, a checkin operation is performed.

4.6 QUERY MOUNT/DISMOUNT VOLUME

The query nount and di snount vol ume commands can be used by the library
manager and the library client.

20  Tivoli Storage Manager, SAN Tape Library Sharing
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IBM 3494 tape library sharing
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Sharing of the IBM 3494/3590 Tape Library does not require nor use the Tivoli
Storage Manager 3.7 tape library sharing support. The 3494 can be shared
among multiple ADSM/Tivoli Storage Manager servers or other applications that
use the 3494 sharing capabilities (see Guide to Sharing and Partitioning IBM
Tape Library Dataservers, SG24-4409). Furthermore, the 3590 tape drives in a
3494 can now be dynamically shared among multiple ADSM/Tivoli Storage
Manager servers using either the SAN Data Gateway or the Auto-Share feature
of the twin tailed tape drive. If the 3494/3590 is shared among Tivoli Storage
Manager and applications that do not use the proper protocol, the results are
unpredictable and can result in Tivoli Storage Manager over-writing data, or other
ill-behaved applications can overwrite the Tivoli Storage Manager tapes.

The Tivoli Storage Manager server option 3494SHARED YES must be specified,
if you are sharing the 3494 library with other applications including another
ADSM/Tivoli Storage Manager server.

The IBM 3494/3590 Tape Library sharing has no single controlling server (like the
library manager server of the Tivoli Storage Manager Version 3.7 tape library
sharing solution) to control and serialize the access to the drives. Drive allocation
happens cooperative on a peer-to-peer level. Together with IBM 3494s built-in
capability to do tape cartridge allocation with the option of HA components
(redundant library manager and accessors), Tivoli Storage Manager and the IBM
3494 tape library create the only known tape sharing solution with the capability to
have no single-point-of-failure for the library control.

5. IBM 3494 tape library sharing 21



The IBM 3494/3590 Tape Library sharing does not support the dynamic sharing of
tape volumes. All of the tape volumes have to be pre-assigned to the different
applications which share the library, using 3494 library manager category codes.

5.1 3494 tape library sharing with SAN Data Gateway connected 3590

Today, without Tivoli Storage Manager 3.7, you can share a 3494 library with
multiple ADSM/Tivoli Storage Manager servers with SAN Data Gateway
connected 3590s. The 3494 does not require and is not supported by Tivoli
Storage Manager 3.7 library sharing because the 3494 has its own library
manager and does not support SCSI commands for library control.

The configuration (at a high level) for ADSM/Tivoli Storage Manager sharing of a
3494 consist of the Tivoli Storage Manager servers connected to a SAN Data
Gateway. Connected to the SAN Data Gateway are the SCSI attached 3590
drives. The 3494 robotics command connection to the Tivoli Storage Manager
servers is through a TCP/IP or serial connection.

The SAN data gateway supports reservation of a 3590 drive, once it is opened by
a ADSM/Tivoli Storage manager server. This will cause the ADSM/Tivoli Storage
manager server to see the drive as unavailable and cause the server to look for

another available drive.

5.2 3494 tape library sharing with twin tail SCSI connected 3590

22

You can share a 3494 library with multiple ADSM/Tivoli Storage Manager servers
with twin tail SCSI connected 3590s. The 3494 does not require and is not
supported by Tivoli Storage Manager 3.7 library sharing because the 3494 has its
own library manager and does NOT support SCSI commands for library control.

Some Tivoli Storage Manager server platforms today support the use of twin tail
connected 3590 drives in a 3494 library. A key component is the ability of
ADSM/Tivoli Storage Manager to look for available drives at mount time and to
skip drives that are temporarily unavailable. This is supported on AIX, Sun
Solaris, and Windows NT. With twin tail connections, multiple Tivoli Storage
Manager servers can be SCSI connected to the 3590 drives in a 3494. The Tivoli
Storage Manager servers could share the drives to which they are connected.

Dynamic sharing was not supported on the twin-tailed drive prior to the addition
of the 3590 Auto-Share feature. This feature greatly reduces the risk of loss of a
3590 reservation due to SCSI hard reset conditions. This is accomplished by
automatically taking the non-reserving 3590 SCSI port offline while reservation is
active.

This twin tail connection support is restricted to only ADSM/Tivoli Storage
Manager servers that use device drivers that have the above mentioned support
implemented. Drive sharing with other applications is not predictable. Although
the AS/400 Tivoli Storage Manager server has this support implemented, the
AS/400 can take complete ownership of the drives at the OS level and can cause
unpredictable results and therefor is not supported.
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5.3 Tape volume partitioning

To partition the library volumes among the Tivoli Storage Manager servers, the
servers have to be assigned unique 3494 categories for the tapes that each
server would use. Each ADSM/Tivoli Storage Manager server sharing the library
will use a unique 3494 category for its scratch and private tapes. Tapes checked
into the library will have to be checked in by the ADSM/Tivoli Storage Manager
server that will use them.
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Special Notices

This publication is intended to help customers, consultants, IBM and Tivoli
Business Partners and staff understand Tivoli Storage Manager Version 3.7.
The information in this publication is not intended as the specification of any
programming interfaces that are provided by Tivoli Storage Manager Version 3.7.
See the PUBLICATIONS section of the IBM Programming Announcement for
Tivoli Storage Manager Version 3.7. for more information about what publications
are considered to be product documentation.

References in this publication to IBM products, programs or services do not imply
that IBM intends to make these available in all countries in which IBM operates.

Any reference to an IBM product, program, or service is not intended to state or

imply that only IBM’s product, program, or service may be used. Any functionally
equivalent program that does not infringe any of IBM’s intellectual property rights
may be used instead of the IBM product, program or service.

Information in this book was developed in conjunction with use of the equipment
specified, and is limited in application to those specific hardware and software
products and levels.

IBM may have patents or pending patent applications covering subject matter in
this document. The furnishing of this document does not give you any license to
these patents. You can send license inquiries, in writing, to the IBM Director of
Licensing, IBM Corporation, 500 Columbus Avenue, Thornwood, NY 10594 USA.

Licensees of this program who wish to have information about it for the purpose
of enabling: (i) the exchange of information between independently created
programs and other programs (including this one) and (ii) the mutual use of the
information which has been exchanged, should contact IBM Corporation, Dept.
600A, Mail Drop 1329, Somers, NY 10589 USA.

Such information may be available, subject to appropriate terms and conditions,
including in some cases, payment of a fee.

The information contained in this document has not been submitted to any formal
IBM test and is distributed AS IS. The information about non-IBM ("vendor")
products in this manual has been supplied by the vendor and IBM assumes no
responsibility for its accuracy or completeness. The use of this information or the
implementation of any of these techniques is a customer responsibility and
depends on the customer’s ability to evaluate and integrate them into the
customer’s operational environment. While each item may have been reviewed
by IBM for accuracy in a specific situation, there is no guarantee that the same or
similar results will be obtained elsewhere. Customers attempting to adapt these
techniques to their own environments do so at their own risk.

Any pointers in this publication to external Web sites are provided for
convenience only and do not in any manner serve as an endorsement of these
Web sites.

Any performance data contained in this document was determined in a controlled
environment, and therefore, the results that may be obtained in other operating
environments may vary significantly. Users of this document should verify the
applicable data for their specific environment.
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The following document contains examples of data and reports used in daily
business operations. To illustrate them as completely as possible, the examples
contain the names of individuals, companies, brands, and products. All of these
names are fictitious and any similarity to the names and addresses used by an
actual business enterprise is entirely coincidental.

Reference to PTF numbers that have not been released through the normal
distribution process does not imply general availability. The purpose of including
these reference numbers is to alert IBM customers to specific information relative
to the implementation of the PTF when it becomes available to each customer
according to the normal IBM PTF distribution process.

The following terms are trademarks of the International Business Machines
Corporation in the United States and/or other countries:

ADSTAR AIX
AS/400 AT

CT DB2
IBM O Magstar
Operating System/2 0s/2
0S/390 0S/400
S/390 SP

400

The following terms are trademarks of other companies:

Tivoli, Manage. Anything. Anywhere.,The Power To Manage., Anything.
Anywhere., TME, NetView, Cross-Site, Tivoli Ready, Tivoli Certified, Planet Tivoli,
and Tivoli Enterprise are trademarks or registered trademarks of Tivoli Systems
Inc., an IBM company, in the United States, other countries, or both. In Denmark,
Tivoli is a trademark licensed from Kjgbenhavns Sommer - Tivoli A/S.

C-bus is a trademark of Corollary, Inc. in the United States and/or other countries.

Java and all Java-based trademarks and logos are trademarks or registered
trademarks of Sun Microsystems, Inc. in the United States and/or other countries.

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of
Microsoft Corporation in the United States and/or other countries.

PC Direct is a trademark of Ziff Communications Company in the United States
and/or other countries and is used by IBM Corporation under license.

ActionMedia, LANDesk, MMX, Pentium and ProShare are trademarks of Intel
Corporation in the United States and/or other countries. (For a complete list of
Intel trademarks see www.intel.com/dradmarx.htm)

UNIX is a registered trademark in the United States and/or other countries
licensed exclusively through X/Open Company Limited.

Other company, product, and service names may be trademarks or service marks
of others.
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