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@ business on demand software

This is an overview of what is beyond DB2 ® for z/OS Version 8 (V8). DB2 V8
became generally available March 2004, bringing extensive integration and
synergy with System z9 and zSeries hardware, with middleware and with
applications. Data support, application development and query
enhancements are added for e-business, building upon the traditional
enterprise of choice characteristics of availability, exceptional scalability, and
performance. DB2 V8 has been re-engineered for e-business on demand,
with many fundamental changes in architecture and structure. Key
improvements enhance scalability, application porting, security, and
continuous availability. Management for very large databases is made much
easier, 64-bit virtual storage support makes management simpler and
improves scalability and availability. This new version breaks through many
old limitations in the definition of DB2 objects. These enhancements include
SQL improvements, schema evolution, longer names for tables and columns,
longer SQL statements, enhanced Java and Unicode support, enhanced
utilities, more log data sets, and a lot more.
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DB2 for z/OS Version 8 News

* New function

—Cross loader with LOBs

—Built in functions ASCII, TIMESTAMPDIFF

—DSN1COPY with 1000 OBIDs

NOWY —_QMF with multirow fetch

—Online Check Index

—z/0OS 1.7 up to 7257 extents

—LOAD, UNLOAD with LOBs

—IBM System z9 Integrated Information Processor (IBM zlIP)

* New and updated books: Library refresh Apr. 2005, Mar. 2006
Messages, Codes became separate books August 2005

—Redbooks: Design Guidelines for High Performance and
Availability, Business Value, Performance Topics,
WebSphere, MLS, Disaster Recovery, others updated ...

—Customer inrmatin on the web

|| LI0®" o

*Cross loader with LOBs PQ90263

*Built in functions ASCII, TIMESTAMPDIFF PQ95795
*DSN1COPY with 1000 OBIDs PK05758

*QMF with multirow fetch PQ99482

*Online Check Index PQ92749 & PQ96956

«z/OS 1.7 up to 7257 extents PK07590 PK10594
LOAD, UNLOAD with LOBs PK10278 open

zIIP PQ18454 open, ...

v'DB2 for z/0OS and WebSphere: The Perfect Couple, SG24-6319
http://www.redbooks.ibm.com/redbooks/pdfs/sq246319.pdf

v'Achieving the Highest Parallel Sysplex Availability DB2, REDP-3960,
http://www.redbooks.ibm.com/redpapers/pdfs/redp3960.pdf

v'Planning for Multilevel Security & Common Criteria (GA22-7509)
http://publibz.boulder.ibm.com/epubs/pdf/e0z2e111.pdf &  e0z2e121.pdf (z/OS 1.7)
v'"Multilevel Security & DB2 Row-Level Security Revealed, SG24-6480
http://www.redbooks.ibm.com/redpieces/pdfs/sg246480.pdf

Ready for Java http://www.redbooks.ibm.com/redbooks/pdfs/sq246435.pdf
Large Objects http://www.redbooks.ibm.com/redbooks/pdfs/sg246571.pdf
Stored Procedures http://www.redbooks.ibm.com/redbooks/pdfs/sg247083.pdf
Webcast http://www.ibm.com/software/os/zseries/webcast/mar1/
v'Cross-Platform SQL Reference V2 Sept 2004
http://ibm.com/developerworks/db2/library/techarticle/0206sqlref/0206sqlref.html
v'Disaster Recovery with DB2 for z/0OS , SG24-6370

http://www.redbooks.ibm.com/redbooks/pdfs/sq246370.pdf
v'NDR?2 far 7I0KQ \/Q nithliratinne 1indata nn wah naw in Anril 200K Ana Aninniet 20NR
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IBM System z9, z/OS & DB2 for z/OS

v'System z9 Integrated v'Backup and
Information Processor (zlIP) restore
vEnhanced channels (MIDAW) ¥ Multilevel

v Enhanced Cryptography Security

v'Unicode
conversion
v'Compression

v'Faster Processors
v'Up to 54 Processors
v"More memory, better value; 64 bit

virtual storage v'zSeries
v 9 Application Assist
Processor

v'zIArchitecture
new instructions
v'"WLM enhanced

The latest System z9 processor improvement for DB2 is the zIIP. IBM
announced cryptography improvements in late 2005. Channel
enhancements (MIDAW) and improved DS8000 performance were
included with the System z9 announcement. DB2 uses the latest
improvements in hardware and operating system to provide better
performance, improved value, more resilience and better function.

DB2 benefits from large real memory support, faster processors, and
better hardware compression. DB2 uses Parallel Access Volume and
Multiple Allegiance features of the IBM DS8000 and Enterprise Storage
Server™. FlashCopy® can be used for DB2 backup and restore. DB2
makes unique use of the z/Architecture™ instruction set, and recent
instructions provide improvements in reliability, performance and
availability. DB2 continues to deliver synergy with hardware data
compression, FICON™ (fiber connector) channels, disk storage,
advanced networking function, and Workload Manager (WLM).

ibm.com/software/db2zos/  Click on Support, then on Frequently
Asked Questions. Qualify the search with z990 to get the answer.
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Parallel DB2 Table Scan, EF 4K (single channel)

Configuration:
“MIDAW: z/0S17 M pre-MIDAWs B MIDAWS |
*Pre-MIDAW: z/OS 1.4

I/0O Response Time (sec)

+DB2 for z/OS V8

=
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o

© S 80
- S > 60+
’. pend ] connect‘ +4000 byte row size S0 0]
+System z9 109 = S 0
Pre-MIDAWs MIDAWSs *FICON Express 2 O 0
5 +2 Gbit/sec link
4 -DS8000 control unit 1 2 3
Number of DB2 partitions
3 — 200
E
2 1 S Q150
14 2 <2 100
=
= = 50+
0 - ==
|_ 0 4
1 2 3 1 2 3 L . 3
Number of DB2 partitions Number of DB2 partitions

These are some preliminary measurements with new
processors, new software, new channel configurations and new
disks. Note the sustained scan rates of 100 megabytes per
second or 170 MB / sec. for parallel access on one channel.

Configuration: MIDAW: z/OS 1.7 Pre-MIDAW: z/OS 1.4
DB2 for z/OS V8 4000 byte row size  System z9 109
FICON Express 2 2 Gbit/sec link DS8000 control unit

This document contains performance information. Performance is
based on measurements and projections using standard IBM
benchmarks in a controlled environment. The actual throughput or
performance that any user will experience will vary depending upon
considerations such as the amount of multiprogramming in the user’s
job stream, the I/O configuration, the storage configuration, and the
workload processed. Therefore, no assurance can be given that an
individual user will achieve throughput or performance improvements
equivalent to the numbers stated here.
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IBM Encryption Facility for z/OS, 1.1

Licensed Program Product
MSU-based pricing*

Runs on servers:  System z9 109 (z9-109),
zSeries z900 or 2990,

zSeries z800 or z890, or equivalent
/ Requires: z/OS 1.4 or higher z/0S.e 1.4 or higher
N
. Feature:
Featurseérl\E/?Ccer;/ptlon DESMSdss
- - . Encryption
Encryption Facility Client yp
Optional Priced Feature* Optional Priced Feature*
Planned availability: Web download Planned availability:

Oct. 28, 2005 Planned availability: December 2, 2005

* Supports encrypting and October 28, 2005
decrypting of data at rest
(tapes, disk)

» Supports either Public
Key/Private keys or passwords
to create highly secure
exchange between partners

» Allows encryption and
« Java™ technology-based code compression of DUMP data
that allows client systems to sets created by
decrypt and encrypt data for DFSMSdss™
exchange with z/OS systems + Supports decryption and
decompression during
RESTORE

* Variable Workload License Charges (VWLC), Entry Workload License Charges (EWLC), zSeries Entry License Charges™ (zELC), Parallel Sysplex
License Charges (PSLC)

MFE_160

The Encryption Services feature supports encrypting and decrypting of data
at rest (tapes, disk) and supports either Public Key/Private keys or
passwords to create highly secure exchange between partners.

The Encryption Facility Client is Java™ technology-based code that allows
client systems to decrypt and encrypt data for exchange with z/OS systems.

The DFSMSdss Encryption feature allows encryption and compression of
DUMP data sets created by DFSMSdss™. It supports decryption and
decompression during RESTORE.

*Variable Workload License Charges (VWLC), Entry Workload License
Charges (EWLC), zSeries Entry License Charges™ (zELC), Parallel
Sysplex License Charges (PSLC)
http://www.ibm.com/systems/systemz9/feature092705/

http://www.ibm.com/servers/eserver/zseries/zos/encryption facility/
http://www.ibm.com/common/ssi/rep ca/3/897/ENUS205-243/ENUS205-243.PDF
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*Building on a strong track record of technology
innovation with specialty engines, IBM intends to
introduce the System z9 Integrated Information
Processor

Centralized data
sharing across
mainframes

2
2 ‘wl}”

Designed to help
improve resource
optimization for
eligible data
workloads within
the enterprise

Incorporation of
JAVA into existing
mainframe solutions

Support for new
workloads and
open standards

Facility (ICF) 1997

[Oues S

System z zIIP web site http://www.ibm.com/systems/z/feature012406/

This site includes a zIIP FAQ: http://www.ibm.com/systems/z/faq/pdf/ziip_faq.pdf
and a press release with later information:
http://www.ibm.com/press/us/en/pressrelease/19157.wss

Webcast on IBM System z9, zlIP, DB2 Vnext
http://www.ibm.com/servers/systems/z/2006/

Link to the white paper, Why Data Serving on the Mainframe:
http://www.ibm.com/systems/z/feature012406/whitepaper.html

Article in ESJ: http://www.esj.com/news/article.aspx?EditorialsID=1603

Article in ComputerWorld
http://www.computerworld.com/hardwaretopics/hardware/mainframes/story/0,1080
1,108080,00.htmI?source=NLT ERP&nid=108080

ADT: http://www.adtmag.com/article.asp?id=17854

Article in NetworkWorld: http://www.networkworld.com/news/2006/020606-ibm-
db2.html?nettx=020606netflash&code=nlnetflash21301

This is a blog discussion by Willie Favero, an IBMer on the DB2 team:
http://blogs.ittoolbox.com/database/db2zos/archives/007533.asp
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New IBM System z9 Integrated Information Processor
(IBM zIIP)
* New specialty engine for the System z9 mainframe (planned for
2006) designed to help:
— Customers integrate data across the enterprise
— Improve resource optimization and lower the cost of ownership for
eligible data serving workloads
» z/OS manages and directs work between the general purpose
processor and the zIIP
— Number of zlIPs per z9-109 not to exceed number of standard
processors. No changes anticipated to DB2 for z/OS V8 applications
* DB2 for z/OS V8 will be first IBM user of the zIIP with
— System z9 109
—2z/OS 1.6 or later
— DB2 for z/OS V8

* Webcast: ibm.com/servers/systems/z/2006/

The System z9 Integrated Information Processor (zlIP) is the
latest customer inspired specialty engine planned for the IBM
System z9 mainframe. The zIIP is designed to help improve
resource optimization and lower the cost of portions of eligible
workloads, enhancing the role of the System z9 mainframe as
the data hub of the enterprise.

The zlIP's execution environment will accept eligible work from
z/OS, which will manage and direct the work between the
general purpose processor and the zIlIP. DB2 for z/OS V8 will
exploit the zIIP capability for portions of eligible workloads. The
zIIP will be available on the System z9 mainframe, and its
introduction can help increase the value that customers may
derive from the System z9 mainframe over previous
generations of the IBM mainframe.

In addition to exploiting zIIP, IBM plans for future versions of
DB2 to include functional enhancements that further exploit the
mainframe capabilities, including areas such as security,
application development, usability and performance.
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DB2 V8 and IBM zIIP can add value to database work
* Portions of the following DB2 for z/OS V8 workloads may benefit from zlIP*:

1 - ERP, CRM, Business Intelligence or other enterprise applications
* Via DRDA over a TCP/IP connection

New Specialty
Engine
2 - Data warehousing applications*

* Requests that utilize star schema parallel queries

3 - DB2 for z/OS V8 utilities™
« Internal DB2 utility functions used to maintain index maintenance structures

*The zIIP is designed so that a program can work with z/OS to have all or a portion of its enclave Service Request
Block (SRB) work directed to the zIIP. The above types of DB2 V8 work are those executing in enclave SRBs, of
which portions can be sent to the zIIP.

H - man |

The zIIP is designed so that a program can work with z/OS to have all
or a portion of its enclave Service Request Block (SRB) work directed
to the zlIP. The above types of DB2 V8 work are those executing in
enclave SRBs, of which portions can be sent to the zIIP. Not all of this
work will be offloaded. z/OS will direct the work between the general
processor and the zIIP. The zIIP is designed so a software program can
work with z/OS to dispatch workloads to the zIIP with no anticipated
changes to the application. (2)

IBM DB2 for z/OS version 8 will be the first IBM software able to take
advantage of the zIIP. Initially, the following workloads can benéefit:

» Select query processing of Bl, ERP or CRM network-connected
applications; (3)

« Bl application query processing utilizing DB2 star-schema parallel
query capabilities; and (4)

» Functions of specified DB2 utilities that perform index maintenance
structures. (5)
For more, see http://www.ibm.com/press/us/en/pressrelease/19157.wss
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Example 1: Enterprise Applications

Enterprise Applications that access DB2 for z/OS V8 via DRDA over a TCP/IP connection will
have portions of these SQL requests directed to the zIIP

Portions of
eligible DB2
enclave
SRB
workload

3
| executed on
 [[osznron i 21
A\ o

~

~
DB2/Batch i DB2/DRDA

Reduced utilizati

TCP|
via Network
(HiperSocke

DB2/Batch

For illustrative purposes only

Actual workload redirects may vary




IBM Software Group | DB2 Information Management Software

Example 2.0: Business Intelligence Applications

Complex star schema parallel queries via DRDA over a TCP/IP connection will have
portions of this work directed to the zIIP

s
DB2/DRDA/StSch
.

Portions of
eligible DB2
| enclave
SRB

i DBZ/DII?DAIStSch workload

L macmmmms | executed on
M DB2/DRDA/StSch S

DB2/DRDAIStSch
DB2/DRDA/StSch
DB2/DRDA/StSch
DB2/DRDA/StSch
DB2/DRDA
) ! e _
Lvll;\elr\lseé\gfert ‘Reduced utilization TR
il b DB2/DRDA/StSch
[l b DB2/DRDA |
DB2/Batch g  DB2/DRDA | |

TG

For illustrative purposes only

Actual workload redirects may vary depending on how long the queries run,
how much parallelism ised and the number of zIIPs and CPs employed

10



IBM Software Group | DB2 Information Management Software

Example 2.5: Business Intelligence Applications (local - no
DRDA)

Complex star schema parallel queries via LOCAL connection will have portions of this
work directed to the z}P

Portions of
eligible DB2
" enclave
SRB
workload
executed on

I
DB2/StSch ‘
zIIP

DB2/StSch

R g
i oo: W oozsiscn
DB2/ Batchfiiiel! DB2/StSch

DB2/ Batch

For illustrative purposes only

Actual workload redirects may vary depending on how
long the queries run andhw much parallelism is used

Pullee 3N
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Example 3: DB2 for z/OS utilities

DB2 for z/OS utilities used to maintain index structures

T . Lo UL
DBZ/Uth | @ | A
- et o - | Portions of
B2 Reduced utilizatio wDB2 il eligible DB2
DB2/Util DB2/ Util
DB2/ Util DB2/ Util
BAT! DB2/ Util DB2/ Util
executed on
'
19
HORp  DB2/Util |
For illustrative purposes only, actual workload redirects may
vary.

Only the portion of the DB2 utilities used to maintain index
structures (within LOAD, REORG, and REBUILD) is redirected

~
~
~

12



IBM Software Group | DB2 Information Management Software

How does the zIIP work .....

The zIIP is designed so that a program can work with z/OS to have all or a
portion of its enclave Service Request Block (SRB) work directed to the zIIP.
The types of DB2 V8 work listed below are those executing in enclave SRBs,
portions of which can be sent to the zIIP.

Example 1 = Distributed SQL requests (DRDA)

Queries that access DB2 for z/OS V8 via DRDA over a TCP/IP connection are
dispatched within z/OS in enclave SRBs. z/OS directs a portion of this work to the
zIlIP.

Example 2 = Complex parallel query (Bl)

Complex star schema parallel queries will now use enclave SRBs. z/OS directs a
portion of this work to the zIIP.

Example 3 = DB2 utilities for index maintenance

DB2 utilities LOAD, REORG, and REBUILD will now use enclave SRBs for the
portion of the processing that is related to index maintenance. z/OS directs a
portion of this work to the zlIP.

13
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What is DRDA?
» DRDA = Distributed Relational Database Architecture. It is an

architecture, developed by IBM, that enables relational data to | popp Dg
be distributed among multiple platforms — ‘any app to any db or D

D
and any db to any db’. DRDA is the architecture only — DB mA
applications and APIs accomplish the actual implementation.

DRDA is native to DB2 for z/OS — and this is good, because this reduces the need
for additional gateway products which may affect performance and availability.

In 1998 the Open Group adopted DRDA as the open standard for database
access interoperability.

An application or DB can be written to DRDA standards directly or use another
application to request DRDA for it (DB2 Connect is an example of a DRDA
application requestor)

Can DRDA be accessed without TCP/IP? — yes, APPC/LU6.2 (Advanced Peer-to-
Peer Communications — SNA (Systems Network Architecture)) is an example of
another communications protocol that may access DRDA — though this is rare.
Can TCP/IP access DB2 for z/OS without DRDA? — yes, proprietary gateway
applications may be used to access DB2 for z/OS — these too are rare.

So.... regarding the zlIP: if the DB2 for z/OS V8 work load comes over
TCP/IP and is DRDA compliant (and most all DBAs and ISVs will know if
the app uses TCP/IP and DRDA) then a portion of that DB2 workload is
eligible to be redirected to the zIIP — you need BOTH TCP/IP and DRDA.

14
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What is Star Schema?

+ Star schema = a relational database schema for AR
representing multidimensional data. This data = | =
schema is sometimes graphically represented R '
as a ‘star’. The data is stored in a central fact
table (the center of the ‘star’) and is surrounded —
by additional dimension tables holding '
information on each perspective of the data (the
points of the ‘star’).

» Complex star schema parallel queries are the Tz stora
acts of joining several dimensions of a start _I\\ //—l
schema data set (like promotion vs product). ik |
These complex queries can be quite long. bt eromonon

* So.... regarding zlIP: if the work load uses that —I _l
part of DB2 for z/OS V8 that utilizes joining of
star schemas (and most all DBAs and ISVs will
know if the app uses star schemas) then a

significant portion of that DB2 workload is
eligible to be redirected to the zIIP

15
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What is index maintenance?

* Anindex is a feature in a database that allows quick access
to the rows in a table. The index is created using one or
more columns of the table. Not only is the index smaller
than the original table (due to having fewer columns), it can
be searched/ queried against more efficiently.

* As the data in a large database is manipulated, over time
the original indexes become less efficient and therefore
have to be updated and maintained. For large databases
this can be a very big task.

— Load--loads your tables
— Rebuild Index--creates or rebuilds your indexes
— Reorg Index--reorders your indexes

* So.... regarding the zIIP: Portions of the LOAD, REORG,
and REBUILD index utilities that perform index maintenance
are eligible to be redirected to the zIIP.

16
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DB2
What are enclave SRBs? zI0S
z/OS dispatches DB2 work in either TCB Tce | | TcB | | TcB | | SRB | | SRB
(Task Control Block) mode if request is

local or SRB (Service Request Block)
mode if request is distributed. Under these Ea PeSRB |

i peSRB
modes of operation parallel tasks are ﬁ@

assigned the same importance as the
originating address space. | pesrB | [ pesrB |

Preemptable enclaves are used to do the work on behalf of the originating
TCB or SRB address space. Enclaves are grouped by common
characteristics and service requests and since they are preeptable, the z/OS
dispatcher (and WLM) can interrupt these tasks for more important ones (ie
manage a transaction end-to-end). There are two types of preemptable
SRBs: client SRBs and enclave SRBs.

If the DB2 for z/OS V8 request is coming in over distributed (ie DRDA over
TCP/IP) then that work is executed in enclave SRBs.

If the request is coming over local/ native connection, then that work is
distributed between TCBs, client SRBs, and enclave SRBs (star schema
queries and Index maintenance now use enclave SRBs)

So......re _aljdin% the zIIP, only the enclave SRB work (not the client SRB
work) is eligible to be redirected to the zIIP.

DB2 V8 knows how its work is dispatched andldirects z/OS 1.6 to dispatch

(redirect) a portion of the eligible work to the zIIP.

YR ———

17
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Important technical notes

« Utilization of the zIIP is expected to be transparent to
the application.

— No anticipated changes to applications that use DB2 for z/OS V8

* The enclave SRB interface is available upon
request to non-IBM vendors as well.

— ISVs are interested

18
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OMEGAMON for DB2 and DB2 Performance
Monitor/Expert — Convergence: Available Now

Best of breed DB2 monitoring, analysis, and tuning solution

DB2 Performance

OMEGAMON XE for
Expert V2 >_, DB2 Performance
OMEGAMON XE Expert on z/OS V3.1
for DB2 V300 OMEGAMON XE for

DB2 Performance
DB2 Performance Monitor on z/OS V3.1
Monitor V8
DB2 Buffer Pool . DB2 Buffer Pool
Analyzer V2 Analyzer V3.1

Taking the best from both products means to combine unique functions with the
existing ones of the other offering, to replace identical functions with one of both
solutions and to add / implement missing functions into existing components. The
target, of course, is to keep as much functions as possible either coming from
OMEGAMON of coming from DB2 PM/PE. We also considered the actuality
(newest DB2 version support as well the effort) to be spent to provide the functions.

For simplification you might say, the new product is the DB2 PM/PE base services
and functions (reporting, PWH, and DB2 API access) with the infrastructure, the
integration capability and end user interface of OMEGAMON.

Although we prefer to sell OMEGAMON XE for DB2 PE, we still see a need to offer
performance monitoring with and without specific buffer pool analysis, buffer pool
expert advices, and buffer pool simulation because of market needs. Therefore we
will continue to offer the OMEGAMON XE for DB2 PE and the OMEGAMON XE for
DB2 PM as separate offerings. However, our intention is to add specific expert
functions only to the OMEGAMON XE for DB2 PE an to support only base
monitoring support to OMEGAMON XE for DB2 PM too, i.e. new DB2 functions
and versions will be add to the PM and PE, but new specific expert functions will

be added to PE only.

http://www.ibm.com/software/tivoli/products/omegamon-xe-db2-peex-zos/

19
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DB2 for z/OS Vnext news

Qintegration >XML, Unicode, LOBs

QAuvailability A

QScalability >SQ|_ for DBZ famil _
UProductivity : - - ..,F

t%>Total cost of 5 . ortabie SDL

ownership >Data Definition On Demand

ftp://ftp.software.ibm.com/software/data/db2zos/VNEXT .pdf

These are primary areas for our next version, carrying on some of the key
deliveries from the prior work. Migration to Vnext will be from DB2 for z/OS
Version 8 and will prereq z/OS 1.7

Data definition on demand extends the theme of online schema revolution
from V8. Additional Unicode enhancements continue the work from V7 and
V8. XML work across the DB2 family is a much larger step than in V7 or V8.
SQL Procedures become more consistent across the family. While V7 and V8
removed many differences from DB2 for Linux, Unix & Windows, Vnext takes
the next big step to improved consistency. Utility enhancements help with
new function, more LOB and XML support, better performance and improved
availability, removing the BUILDZ2 step from online reorg.

Release Vision: The vision for DB2 for z/OS Vnext is to enhance DB2’s ability
to handle new and enterprise applications. Vnext improves the ability to
handle new applications with XML, large objects, and many SQL and security
improvements. Vnext builds upon and extends DB2 traditional strengths and
the ground-breaking Version 8 in many areas: online schema evolution,
Unicode, XML, DB2 family SQL, utilities, security and 64-bit virtual storage.

20
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Disclaimer and Trademarks

Information contained in this material has not been submitted to any formal IBM review and is
distributed on "as is" basis without any warranty either expressed or implied. Measurements
data have been obtained in laboratory environment. Information in this presentation about
IBM's future plans reflect current thinking and is subject to change at IBM's business
discretion. You should not rely on such information to make business plans. The use of this
information is a customer responsibility.

IBM MAY HAVE PATENTS OR PENDING PATENT APPLICATIONS COVERING SUBJECT
MATTER IN THIS DOCUMENT. THE FURNISHING OF THIS DOCUMENT DOES NOT
IMPLY GIVING LICENSE TO THESE PATENTS.

TRADEMARKS: THE FOLLOWING TERMS ARE TRADEMARKS OR ® REGISTERED
TRADEMARKS OF THE IBM CORPORATION IN THE UNITED STATES AND/OR OTHER
COUNTRIES: AIX, AS/400, DATABASE 2, DB2, e-business logo, Enterprise Storage Server,
ESCON, FICON, 0S/390, 0S/400, ES/9000, MVS/ESA, Netfinity, RISC, RISC
SYSTEM/6000, iSeries, pSeries, xSeries, SYSTEM/390, IBM, Lotus, NOTES, WebSphere,
z/Architecture, z/OS, zSeries, @

The FOLLOWING TERMS ARE TRADEMARKS OR REGISTERED TRADEMARKS OF THE

MICROSOFT CORPORATION IN THE UNITED STATES AND/OR OTHER COUNTRIES:
MICROSOFT, WINDOWS, WINDOWS NT, ODBC, WINDOWS 95

For additional information see ibm.com/legal/copytrade.phtml

This information could include technical inaccuracies or typographical errors. Changes are periodically
made to the information herein; these changes will be incorporated in new editions of the publication. IBM
may make improvements and/or changes in the product(s) and/or the program(s) described in this
publication at any time without notice. Any references in this information to non-IBM Web sites are
provided for convenience only and do not in any manner serve as an endorsement of those Web sites. The
materials at those Web sites are not part of the materials for this IBM product and use of those Web sites is
at your own risk.

The licensed program described in this information and all licensed material available for it are provided by
IBM under terms of the IBM Customer Agreement, IBM International Program License Agreement, or any
equivalent agreement between us.

Any performance data contained herein was determined in a controlled environment. Therefore, the results
obtained in the operating environments may vary significantly. Some measurements may have been made
on development-level systems and there is no guarantee that these measurements will be the same on
generally available systems. Furthermore, some measurements may have been estimated through
extrapolation. Actual results may vary. Users of this document should verify the applicable data for their
specific environment.

Information concerning non-IBM products was obtained from the suppliers of those products, their published
announcements or other publicly available sources. IBM has not tested those products and cannot confirm
the accuracy of performance, compatibility or any other claims related to non-IBM products. Questions on
the capabilities of non-IBM products should be addressed to the suppliers of those products.

All statements regarding IBM's future direction or intent are subject to change or withdrawal without notice,
and represent goals and objectives only. This information may contain examples of data and reports used
in daily business operations. To

illustrate them as completely as possible, the examples include 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.
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