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What are the e-business strategies

WebSphere Product Family Overview
= WebSphere Foundation and Tools

= WebSphere Reach and User Experience Solutions
= WebSphere Business Integration Solutions
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IBM Software Group Strategy

Twnh software m software
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Software is the heart of infrastructure

e

Lotus software WebSphere software
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Where we are now

States of e-business Adoption

Integrating
15%

Advanced
%

iSeries Focus:

1.Extend existing applications to the web
2.Buy new e-business solutions from ISV's
3.Build new e-business applications

% of Adoption by States
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WebSphere Addresses the Complete e-business

...to Complete e-business Solutions

Provide any user or device Integrate and automate
streamlined access to business processes to
customized content maximize agility
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Wireless
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These three things deliver - Return on Investment

Customer Loyalty Business Agility

Reach Business
& User, Process
Experience Mgmt

Foundation
and Tools

Scalability and Productivity
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WebSphere Product Family Overview

WebSphere Foundation and Tools
WebSphere Reach and User Experience Solutions
WebSphere Business Integration Solutions

7 servers, For the next gene

WebSphere Foundation and Tools

e WebSphere Application Server Products
=WebSphere Application Server Standard Edition v3.5
—WebSphere Application Server Single Server Edition v4.0
—WebSphere Application Server Advanced Edition v3.5 and v4.0
e Studio Products
—WebSphere Studio
=WebSphere Development Studio
e Host Access Products
=\WebSphere Host on Demand
=WebSphere Host Publisher
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Introduction To Web Application Servers

Web Application Servers

A

e Servlets, Java Server Pages (JSP's) & Enterprise Java Bean (EJB's)

e The way portable applications will be deployed to the web
e Java server components rely on web application servers

Fat Client Architecture

A =

==\ Database

FKM

| Applications Run Here |

Thin Client Architecture

Thin Client

Database

App Server Legacy & ERP
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WebSphere Application Server

http://www.ibm.com/software/webservers/appserv/ !

e The Ultimate Java Runtime Environment

e Advanced Technology: J2EE Certified (JDK 1.3), Web Services,
(SOAP, UDDI, WSDL), New single server configuration option,
Improved Manageability, Increased Performance

e Strategic!!!

IBM iSeries

—
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WebSphere Application Server Options on iSeries

WebSphere A
Application
Server Advanced
Edition v4.0
5733-WA4
WebSphere
VXES”SCF;T%? WebSphere Application
Server Advanced Application Server v5.0
i Server Single
Edition v3.5 Server v4.0
5798-WA3 (EOS )
06/30/03) 5733-Ws4
WebSphere
Application
Server Standard £ — 7 _________
Edition v3.5 4
(EOS 06/30/03) Not Recommendg
IBM ffor Productio
Workloads

Web Application Servers on iSeries

Apache Software Foundation's Jakarta Tomcat (included with OS/400)

= A simple web application server available for iSeries supporting Servlets &
JSP's

= iSeries customers can use Tomcat to "get started" with Java & web
application serving
WebSphere Advanced (Single Server Edition), LPP: 5733-WS4
= For standalone department or small/medium business

= Mission Critical Features: J2EE Certified (JDK 1.3), Web Services, (SOAP,
UDI, WSDL), New single server configuration option, Improved
Manageability, Increased Performance
WebSphere Advanced, LPP: 5733-WA4
= Supports Single Server Edition functions

= Plus multi-server capabilities such as clustering, enhanced administration,
distributed security, workload management, and much more
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HTTP Server for iSeries - Powered by Apache

http://www.ibm.com/servers/eserver/iseries/software/http/ a

e The Basic "Web" Building Block, everything "WebSphere"
needs this

e Powered by Apache... The #1 Web Server in the world (lots of
Apache skills available)

e Many Over-the-counter tools work with it.

Iﬂ/l iSeries

CaGl
HTML
Images
Videos
etc.

WebSphere
Application
Server

(WAS)

dl/dOL
S3119S! 10J JOAIBS d11H

Other IBM HTTP Servers on iSeries
IBM HTTP Server for iSeries
Domino HTTP server
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WebSphere Studio xx

The New WebSphere Studio : i ceners M

Middleware
Fast, Easy and Powerful

Tools Middleware

WebSphere Studio

¥* A single, comprehensive IDE with
unprecedented flexibility &
extensibility

WebSphere Studio Workbench

* Configurations add or subtract
"perspectives” to meet the needs of
specific developer roles

* Extend and customize with partner,
customer & IBM Middleware Plug-ins

: Application Developer

+ Common development environment
across Windows and Linux Site Developer
[ IBM server & middleware tools ]
Homepage . 1 .
“ p g [ WebSphere Studio partner tools ]
Builder v - -
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WebSphere Studio

http://mww.ibm.com/software/webservers/studio/

e Basic web site and Java development Tools: A

=WebSphere Homepage Builder
—Hot Media
=and more...

e New Eclipse IDE based WebSphere Studio Site Developer version
available

e Will be included with WebSphere Development Studio for iSeries

IBM iSeries
Tomcat

HTTP Server -
Powered by
Apache

\:;;
Browser Delivered
Content

IES
HTML, Images,
JSP's, Servlets,
EJB's, etc.

i1\
WebSphere Studio
Development PC

WebSphere Development Studio for iSeries

http://www.ibm.com/software/ad/wdt400

® "No Excuses" Tool Package: Every Tool you need to Develop A
Mission Critical Web Applications

e Includes: ADTS, All Compilers, CODE/400, WebSphere Studio,
VisualAge for RPG & Java, and a New WebFacing Tool!

e Next update will integrate Eclipse IDE

IBM iSeries

WAS or
Tomcat

; ~ Servlets
GUI Delivered as JSP's created by

(HTML with embedded Java) -\ WD
—

5250 Terminal or
Emulation

Webfacing
Development
Tools
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Websphere Development Studio for iSeries - 05/01

All Tools Together A
Client Tools Server Tools (iSeries)
WebSphere Studio, Pro ADTS (PDM, SEU, SDA, RLU, DFU, AFP,
VisualAge Java, Pro CGU)
CODE RPG
VisualAge RPG COBOL
WebFacingClient Tools c
C++

_oaors | ome | ocosr | | o |

PN

WebSphere VisualAge for VisualAge .
_sudo | Jaa | OOE | g | VNS

Cornmorn Installation, IDIK Cornmunicaiions, Docurnariaiiorn
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=== (@ servers. For the next generation of e-business.

ull]

=
=

June 4th, 2002 Announcement

WebSphere Development Studio including
WebSphere Development Studio Client

* New version of client tools for iSeries Development
* Based on eclipse technology

RPG C

ADTS
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WDS and WDSc 4.0 - 06/02

WehSphere Development Studio
o vy | ISeries
COBOL C++
|
DCIlent
WDSc
| WAS Unit Test Environment | —

Projects || Plugin || Java Web || AppSrvr||WebSvc|| XML || DB
Ul F/W || Tools || Tools Tools || Tools Tools || Tools || Tools

WebSphere Studio Site
Developer - Advanced
(WSSDa) + iSeries Tools

" NOTE: Rational ClggyCagsy/tigmotBml@iagoration 2002
() servers. For the next generation of e-business.
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Host Access Tools
Three WebSphere Products Available! g
WebSphere Development Studio (Web Facing)
WebSphere Host On Demand with Screen Customizer
WebSphere Host Publisher

T R ——

Fda il o
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WebFacing Tool
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WebFacing Tool

RPG Program

D WorkNum s 70
D WorkDay S 1Po

C WorkDate
NVorkNum:*D

SubDur  AnySunday

<®@}— \Workstation

C WorkNum  Div 7 WorkNum

c MVR WorkDay

c It WorkDay < 1

c Return  WorkDay + 7

c Else @b
c Endif

P DayOfWeek  E

(€) servers. For the next

D/Copy DOWProto 6. (L%

P DayOfWeek B

D Pl 1PO

D WorkDate D

D AnySunday S D INZ(D'1995-04-02) 4

You can use both the 5250 and web Ul !
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WebSphere Host on Demand

http://ibm.com/software/webservers/hostintegration/ g

e Basic 5250 Emulation

e Needs WebSphere Screen Customizer for GUI

e Usually sold with WebSphere Screen Customizer in IBM Host
Access Client Package

e |nteractive Job Workload

IBM iSeries

iSeries
Legacy
Apps

@
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Applet
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WebSphere Host Publisher

http://ibm.com/software/webservers/hostintegration/ A

e Usually part of WebSphere Host Integration Solution
e Can merge multiple sessions into a single window
e Included with New Client Access iSeries Access for Web

e Interactive Workload

IBM iSeries

iSeries
Legacy

Apps

J18ysi|gnd 1SoH aJaydsgam

HTML

(C) Copyright IBM Corporation 2002

Slide 23-24



Introducing iSeries Access for Web!

http://ibm.com/servers/eserver/iseries/clientaccess/web/

e Provides access to iSeries through a
browser
=Can access database, integrated file system,
printers, output queues
—Can run batch commands and send/receive
messages
e It has the following advantages: 0S/400
. , V4R5
=|s server based, implemented using Java
Servlet technology VIR
=|s lightweight, requiring only a browser on the
client, no applets installed on desktop

=No configuration required at desktop .
—Uses industry standard protocols - HTTP, _— —
HTTPS and HTML = -
. etscape
e IBM WebSphere Host Publisher é”xtslfggr
Included!

WebSphere Reach and User Experience

e Commerce Solutions
=WebSphere Commerce Professional Edition
=\WebhSphere Commerce Business Edition

e Portal Solutions
=WebSphere Portal Server
=WebSphere Site Analyzer
=\WebSphere Personalization

* Pervasive Solutions
=\WebSphere Translation Server*
—WebSphere Transcoding Publisher

* Coming Soon to iSeries

(C) Copyright IBM Corporation 2002
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Commerce Solutions

WebSphere Commerce Professional WebSphere Commerce Business ‘

Edition v5.4 Edition v5.4

http://ibm.com/software/websphere/commerce http://ww.ibm.com/software/webservers/commerce/wc_be/

* Commerce Accelerator - Campaign, Site, and*® All the WebSphere Commerce Professional

Auction Management Edition features plus:
* Integrated Collaboration Features: Lotus ¢ B2B Functionality: Automated, Customized
Sametime and Quickplace Business Policy, Contract Pricing, Request

For Quote, Requisition Lists...
® Comes packaged with WebSphere Payment

Manager, WebSphere Application Server * and much more...

v4.0 Adv. Edition, WebSphere Catalog
Manager

BuUSinessitorConsumer

ot b
rmdone

Catalogs  @rders  Bayment

Maximizing Value
BUSINess (o) BUSIness Across Channels

NE[ W~

Warkilow Gantracts NEgotiations
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Portal Solutions

WebSphere Portal Server WebSphere Personalization A
http://lbm.com/software_/webservers/portal_/ http://ibm.com/iseries/software/websphere/wspersonal/
= End-User Driven Personalized « Rul q . q
Web Pages Rules B_ase Engine - Reacts to En
= Can pull syndicated information Users visit
o . . .
from over 50,000 databases Partial functlon. packa_lged. with WebSphere
o Commerce Suite for iSeries
—iSeries Beta Underway... Stay
Tuned
Portal Page Construction & Resource & User

Personalization Management, & Security

- =l
User Portal Application
Apphcauon Interface Framework Integration marCh
- ssarch
Server p "
othar
Personalization
Rules & Execution W\/E
Servlet & \/
Session
Support,
caching
Directory:

—— (C) Copyright IBM Corporation 2002
TEEE

Slide 27-28



WebSphere Site Analyzer

http://www.ibm.com/software/webservers/siteanalyzer/ ‘
e Web-based user interface for administration and reporting
» Site Crawler and Page Inspector for Web content integrity analysis

and site structure analysis
» Analyzes visitor traffic, visitor behavior and provides usage statistics

IBM iSeries

HTTP Server -
Powered by
Apache

Reports on end-user site
visits

WebSphere Site
Analyzer

WebSphere Translation Server*

http://ibm.com/software/speech/enterprise/ep_8.html
e MT engines for translating text from one language into
another language (such as English to French)

e Support for WebSphere Application Server and HTTP server

e Integration with Lotus Sametime and Lotus Domino using the
Lotus Translation Components available from the Lotus Web
site and supported by Lotus

IBM iSeries

Lotus
Sametime
Lotus
Domino

WebSphere
Application
Server

WebSphere |-
Translation ||
Server
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WebSphere Transcoding Publisher

http://ibm.com/websphere/transcoding

e Extends existing Web content to new wireless devices without
re-authoring

e Streamlines delivery to a variety of users across wireless
networks

e Customizes content presentation

"W iE O ation - Wigine

| Ba Ed Y Fpeoie

WebSphere Business Integration

e Information Connectivity and Integration
Products
=\WebSphere MQ
—IBM Connect for iSeries

— (C) Copyright IBM Corporation 2002
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WebSphere MQ (a.k.a. MQSeries)

http://www.ibm.com/software/ts/mqseries/messaging/ ﬁ

» Connects to any commercial system in business today (35 different
Platforms)

e Ignore network disruptions - important data is always delivered.
e Requires programming skills to leverage the rich set of API's

IBM or OEM IBM iSeries
H

diidoL
OW a18ydsgam

WebSphere MQ

Connect for iSeries

http://ibm.com/eserver/iseries/btob ‘
e B2B Supplier Connectivity tool for e-Marketplace Protocols
(i.e. Ariba)

e Open interfaces support private trading partner protocols for
Application to Application (A2A) connectivity

(Others to come) cunch Catal WebSphere
"Punchout" Catalog
Shopping Coglmzrce
WCS
ests Extensions

rders)

' Business Applications
i MQSeries . ERP
eliver
Gatewaz Flow Manager Pgm Call | ] ”, MQSeries Apps
PEM

» Java Classes

- - ACD
Connect for iSeries Connectars
Tools: Install / Buyer / Catalog Define Define
Configure Supplier create & Connector Process Flow
wizards Registration export

— (C) Copyright IBM Corporation 2002
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These three areas tie together the broadest and deepest e-business
platform

® Assured Messaging
® Process& B2B Integration

® Portal & Personalization
® Translation

® Pervasive Devices
® Commerce

Reach [BUSIRESS
& User ProGess
Experience FVa@mt

WebSphere

Foundation
and Tools

® Application Serving
® Application Development Tools
® Host Access

o — (C) Copyright IBM Corporation 2002

Sites Powered by Java/WebSphere

http://lwww.iseries.ibm.com/developer/java/solutions/jjem.html
e Bic Graphic Usa
= http://www.iseries.ibm.com/developer/java/solutions/bic.html
® Famous Footwear
= http://www.iseries.ibm.com/developer/java/solutions/famous3.html
¢ Federal Home Loan Bank of Des Moines
- http://www.iseries.ibm.com/developer/java/solutions/thibdm.pdf
* HMV Media Group
= http://www.iseries.ibm.com/developer/java/downloads/hmv.pdf
¢ Intermediate GmbH&Co
= http://www.iseries.ibm.com/developer/java/solutions/interm.html
® JOMAR SOFTCORP INTERNATIONAL
- http://www.iseries.ibm.com/developer/java/solutions/jomar.html|
® Renaissance Cruises
- http://www.iseries.ibm.com/developer/java/solutions/renc.html
® Welch's Foods, Inc.
= http://www.iseries.ibm.com/developer/java/solutions/welch.html

— (C) Copyright IBM Corporation 2002
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WebSites Using WebSphere Commerce Solutions

e AMCOR Sunclipse
= http://shop.leatherman.com

e Andin Jewelry
= http://www.jewelry.com
e Birks
= http://www.birks.com
e InterAmerican Motor Corporation
= http://webwarehouse.imcparts.com
¢ Nintendo USA
— http://store.nintendo.com
¢ |CON Fitness
- http://www.weiderfitness.com
= http://www.nordictrack.com
— http://www.jumpking.com
= http://www.proform.com
e More on the way...

o — (C) Copyright IBM Corporation 2002

Resources
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ISeries e-business Redbook: SG24-6711

Topics:

v The how, what, and why of
iSeries e-business

v Building e-business sites:
Phased approach

v e-business-out: Extending core
applications to the Web

v Domino Application Server for
AS/400

¥ WebSphere Application Server

¥WebSphere Commerce Suite
for iSeries V5R1

¥ B2B: Transforming business
processes for e-business

¥ B2B: Connectors, Application
solutions and Services

iSeries e-business
Handbook

A Technology and Product Reference

“Rubt i foglay 078 aa WEC Wrs-toend
AR 1 B DLV

© W par Bewress it

IR ARt B DN WED

“ Bhaamer Biadeg for exirwen
= Samren sk

| EATLC OATh 0 s

ibm.com/redbooks
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iISeries & WebSphere Resources & Deliverables

iSeries site
www.iseries.ibm.com/

iSeries WebSphere Application Server
http:/Awww-1.ibm.com/servers/eserver/iseries/software/websphere/wsappserver/

PartnerWorld for Developers, iSeries & WebSphere
http:/iwww.iseries.ibm.com/developer/websphere/

IBMeServer Solutions
http://iwww-1.ibm.com/servers/eserverfiseries/solutions/

iSeries e-business Solutions
http:/iwww-1.ibm.com/servers/eserver/iseries/ebusiness/

iSeries B2B Solutions
http://iwww-1.ibm.com/servers/eserverfiseries/btob/

Connect for iSeries
http:/iwww-1.ibm.com/servers/eserver/iseries/btob/connect/v11high.html

WebSphere Commerce Suite for iSeries
http://iwww-1.ibm.com/servers/eserver/iseries/ebusiness/wcs51.html

iSeries and e-commerce
http://iwww-1.ibm.com/servers/eserver/iseries/ebusiness/ecommerce.htm

iSeries HTTP Server
http://iwww-1.ibm.com/servers/eserver/iseries/software/http/index.html

WebSphere Development Studio for iSeries
http://iwww-1.ibm.com/servers/eserver/iseries/ebusiness/wsdevtools.htm

iSeries and WebSphere References
http://iwww.as400.ibm.com/developer/java/solutions/jjem.html
http://iwww2 software.ibm.com/casestudies/swcsweb.nsf/platform

iSeries Solution Finder
http://iwww.iseries.ibm.com/btobpartner/

iSeries & Domino
http://lwww-1.ibm.com/servers/eserver/iseries/domino/

Dedicated Server for Domino
http:/iwww-1.ibm.com/servers/eserverfiseries/domino/dsd.htm

Workload Estimator for iSeries, WAS, WCS & Domino, HTTP Server, Java, etc.
http://as400service.ibm.com/estimator/

iSeries Custom Technology Center
http:/ivww-1.ibm.com/servers/eserverfiseries/service/ctc/

iSeries Technical Support
http://as400service.ibm.com/

iSeries Technical Studio
http://iwww.as400.ibm.com/tstudio/

1st Install for iSeries & WebSphere Application Server
http:/iwww.iseries.ibm.com/developer/websphere/assistance.html

iSeries ToolsNet (Tools & Middleware)
http://www.iseries.ibm.com/developer/tools/

iSeries & Services Network
http://as400service.ibm.com/supporthome.nsf/document/19251245

iSeries e-business Handbook (SG24-5694-01)
http:/mwww.redbooks.ibm.com/abstracts/sg245694.html

iSeries B2B White Paper from Summit Technologies
http:/imvww-1.ibm.com/servers/eserver/iseries/conslt/iseriestrans.htm

WebSphere Commerce Suite With Back-End Order Mgmt.
http://ibm.com/redbooks

iSeries Technology Center
http:/www.iseries.ibm.com/service/itc/ebiz.htm

iSeries University
http://iwww-3.ibm.com/services/learning/community/as400/
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iISeries & WebSphere Resources & Deliverables

WebSphere Application Server Overview

IBM Redbooks
http:/iwvww-4.ibm.com/software/webservers/appserv/

http://iwww.redbooks.ibm.com/

WebSphere Double the performance of nearest competitor information (Press Release)

http:/mwww-4.ibm.com/software/webservers/appserv/pr_version4.html| iSeries Nation

http:/vww-1.ibm.com/servers/eserverfiseries/announce/form.html

WebSphere Commerce Suite
www-4.ibm.com/software/webservers/commerce/

WebSphere Payment Manager
www-4.ibm.com/software/webservers/paymgr/

MQSeries
www.ibm.com/software/ts/mgseries

iSeries & WebSphere Documentation

Redbooks & Red Pieces Form Numbers/Web Sites
Building iSeries Applications for WebSphere Advanced Edition SG24-5691
Building Java Applications for the iSeries with VisualAge for Java SG24-6245
Integrating WCS with Domino Back-End Applications
http:/fibm.com/redbooks (search for REDP0141)

Java & WebSphere Performance on iSeries
http://publib-b.boulder.ibm.com/Redbooks.nsf/RedpieceAbstracts/sg246256.htm|?Open
iSeries Application Development Directions white paper is now available
http:/www.iseries.ibm.com/developer/tools/documents/addir/index.html
Connect for iSeries with WebSphere Commerce Suite Red Paper
http:/mww.redbooks.ibm.com/redpapers/pdfs/redp0127.pdf

Tools for Application Reface and Redesign
http:/iwww.as400.ibm.com/developer/comm/pidtechpapers.htmi?Tools

Introduction to Enterprise JavaBeans for AS/400 SG24-5192-00
Web enabling AS/400 Applications with WebSphere Studio SG24-5634-00
Building AS/400 Applications with WebSphere Standard Edition 2.0SG24-5635-00
Building AS/400 C/S Apps with Java SG24-2152-02
Building AS/400 Internet-based applications with Java SG24-5337-00

Trademarks & Disclaimers

g Copyright International Business Machines Corporation 2001
References in this document to IBM products or services do not imply that IBM intends to make them available in every country.
The following terms are trademarks or registered trademarks of International Business Machines Corporation in the United States, other countries, or both:

* AS/400 * WebSphere * WebSphere Screen * WebSphere Transcoding * WebSphere MQ + iSeries Access for the

* AS/400e * WebSphere Application Customizer Publisher * MQSeries Web

« e-business logo Server « WebSphere Personailzation ~ « WebSphere Host « WebSphere Studio + WebSphere Host on
Publisher Demand

* BV + 0S/400 * WebSphere Development * WebSphere Commerce * WebSphere Translation + WebSphere Host

* iSeries + IBM HTTP Server - Studio * WebSphere Commerce Server Publisher

- IBMLogo Powered by Apache - Connect for iSeries Suite WebSphere Translation

Server

Lotus, Freelance, and Word Pro are trademarks of Lotus Development Corporation in the United States, other countries, or both.

Tivoli and NetView are trademarks of Tivoli Systems Inc. in the United States, other countries, or both.

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

Java and all Java-based trademarks and logos are of Sun Inc. in the United States, other countries, or both.
Microsoft, Windows, Windows NT, and the Windows logo are !rademarks of Microsoft Corporation in the United States, other countries, or both.

PC Direct is a trademark of Ziff Communications Company in the United States, other countries, or both and is used by IBM Corporation under license.
ActionMedia, LANDesk, MMX, Pentium and ProShare are trademarks of Intel Corporation in the United States, other countries, or both.

UNIX is a registered trademark of The Open Group in the United States and other countries.
SET and the SET Logo are trademarks owned by SET Secure Electronic Transaction LLC.

Other company, product and service names may be trademarks or service marks of others.
Information is provided "AS IS" without warranty of any kind.

All customer examples described are presented as illustrations of how those customers have used IBM products and the results they may have achieved. Actual environmental costs
and performance characteristics may vary by customer.

Information in this presentation concerning non-IBM products was obtained from a supplier of these products, published announcement material, or other publicly available sources and
does not constitute an endorsement of such products by IBM. Sources for non-IBM list prices and performance numbers are taken from publicly available information, including vendor
announcements and vendor worldwide homepages. IBM has not tested these products and cannot confirm the accuracy of performance, capability, or any other claims related to
non-IBM products. Reference to non-IBM product and/or service providers is provided for informational purposes only and does not constitute an endorsement of such providers by
IBM. Questions on the capability of non-IBM products should be addressed to the supplier of those products.

All statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only. Contact your local IBM office or IBM
authorized reseller for the full text of the specific Statement of Direction.

Some information in this presentation i future i Such ion is not intended as a definitive statement of a commitment to speclf ic levels of
performance, function or delivery schedules with respect to any future products. Such commitments are only made in IBM product annot The il is here
to communicate IBM's current investment and development activities as a good faith effort to help with our customers' future planning.

is based on 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 1/0 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 ratios stated here.

phomgrap@ﬁ:ﬂgnng prototypes. Changes may be incorporated in production models.
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