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IBM RATIONAL APPLICATION DEVELOPER 6.0 — LAB EXERCISE

Building and Testing a Portal
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What this exercise is about

In this lab, you will build a portlet in Rational Application Developer v6.0 using the Struts Portlet

Framework. After you have finished designing and implementing your portlet, you will test it using the

WebSphere Portal v5.0 Test Environment in Rational Application Developer.
Lab Requirements

List of system and software required for the student to complete the lab.

e IBM Rational Application Developer v6.0 with the Portal Tools Additional Feature selected

e WebSphere Portal Server v5.0.2.2 Test Environment

e The lab source files LabFiles60.zip must be extracted to the root directory C:\
What you should be able to do

At the end of this lab you should be able to:

e Build a portlet application using the Struts Portlet Framework included by the WebSphere Portal

Server

e Test a portlet application in the Portal Test Environment
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Introduction

In this lab, you will design a portlet that displays basic contact information; you can think of it as an
address book. The main page of the View Mode is simply a list of contacts. When the user clicks on the
name of a specific contact, the portlet displays detailed information about that contact. The Edit mode
works mostly the same way, but clicking on a specific contact allows the user to modify that contact’s
information.

Exercise Instructions

Some instructions in this lab may be Windows operating-system specific. If you plan on running the lab on
an operating-system other than Windows, you will need to execute the appropriate commands, and use
appropriate files ( .sh vs. .bat) for your operating system. The directory locations are specified in the lab
instructions using symbolic references, as follows:

<WAS_HOME> C:\WebSphere\AppServer /usr/WebSphere/AppServer
/opt/WebSphere60/AppServer

<IRAD_HOME> C:\Program Files\IBM\Rationa\SDP\6.0

<LAB_FILES> C:\Labfiles60 /tmp/Labfiles60
<TEMP> C:temp /tmp
<LAB_NAME> IRAD_Portal

Windows users please note: When directory locations are passed as parameters to a Java program
such as EJBdeploy or wsadmin, it is necessary to replace the backslashes with forward slashes to follow
the Java convention. For example, C:\LabFiles60\ would be replaced by C:/LabFiles60/
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Part 1: Creating a New Portal Project
1. Start Rational Application Developer.

__a. Select Start > Programs > IBM Rational > IBM Rational Application Developer V6.0 >
Rational Application Developer.

b. A dialog box will be displayed allowing you to select the location where you would like the
workspace directory to be stored. Enter <LAB_FILES>\<LAB_NAME=>\workspace for the
location and select OK. Application Developer will start with an empty workspace. An empty
workspace will leave your existing workspace untouched and help avoid name conflicts between
what you may already have in your workspace and what you will be creating in this lab.

NOTE: If the Auto Launch Configuration Change Alert window appears click the Yes button to
change the auto launch eclipse instance to use when opening IBM Rational Software
Development Platform in the future.

2. When Rational Application Developer v6.0 opens, close the welcome page.

3. Create a new portal project. The portal project contains resources that affect the structural (portal
site layout) and stylistic (themes and skins) framework of a portal.

__a. Click File > New > Project.... The New Project wizard opens.

__b. Inthe Select a wizard panel, select Portal Project and click Next >.

::@:New Project

Select a wizard

Create a new portal project.

Wizards:

----- ("5 Dwnamic Web Praject
----- &1 EJB Project
----- [J°7 Java Project
..... B4 orkal Project
----- 45 Portlet Project

----- 45 Portlet Project (ISR 168)
- EIR

__c. Inthe Confirm Enablement window, read the message and click OK. Creating a Portlet project
requires that advanced Web Development capabilities be enabled within Application Developer.
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__d. On the Portal Project panel, enter MyPortal in the Name field. Click Show Advanced >> to
show the advanced properties of the portal project wizard. Verify that the Target server field is
set to WebSphere Portal v5.0. Click Next >.

@iNew Portal Project

Portal Project

Specify a name and location For the new portal project, [_ :l:
Mame: I MyPortal
Praject lacation: I C:iLabFiless0lIRAD_PortalworkspaceiiyPortal Browse, ., |

Hide Advanced <«

Servlet version: |2.3 j

JETE O By e b S phiere Portal w50

Portal EAR: | MyPartalEAR | New...l
Portlets EAR: |MvPDrtaanrtIetsE.ﬁ.R | New...l

< Back Mexk = | Eirish I Cancel |

__e. Inthe Select Theme panel, ensure that the WebSphere theme is selected (see the screen shot
below) and click Next >.

NOTE: Later in the lab, you will use Portal Designer to modify your portal’s theme.

Themes define the look and lavout of porkal elements, such as toolbars and banners.
Select the theme which users will use by defaulk:

Theme name; | '“WebSphere

Select theme:

P —— e

Ty T

Horme Srience WehSphere
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__f. Inthe Select Skin panel, ensure that the Outline skin is selected (see the screen capture below)
and click Finish.

NOTE: Later in this lab, you will use Portal Designer to modify the skins used in your portal.

Skins represent the border rendering around components, such as containers or portlets.
Select the skin which users will use by default:

Skin name: I Cukline

Select skin:

S 300 o nE SO0

MoSkin Ctline Shadow

__g. Inthe Confirm Perspective Switch window, read the message and click Yes. Portal projects are
associated with the Web Perspective within Application Developer.

__h. The portal project will be created and the portal’s configuration file will be opened in the Portal
Designer editor (see the screen capture below).

BH Partal Configuration

__i. Close the Portal Designer editor.
4. Observe the default settings of the new Portal project.

__a. Inthe Project Explorer view, expand Dynamic Web Projects > MyPortal. Use the table below
as a reference for the different entries under the MyPortal project.

Portal Configuration Shortcut to the portal configuration file (ibm-portal-topology.xml). The
actual portal configuration file can be found by expanding MyPortal >
Portal Configuration.

Themes Shortcut to the themes within the PortalContent folder.
Skins Shortcut to the skins within the PortalContent folder.
Portal Configuration Expand the Portal Configuration folder to see the portal configuration file

(ibm-portal-topology.xml).

PortalContent Folder contains the resources that affect a portal’s structure and style.
Access files from this folder if you can not access them through the use of
the shortcuts above.
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Part 2: Import Pre-created Portlet Applications

In this part, you will import pre-created portlet applications. The portlet applications will be used in creating
your portal.

1. Import an EAR that contains the completed portlet.
__a. Select File > Import.... The Import wizard will open up.
__b. Inthe Select panel, select EAR file and click Next >.

__c. Inthe Enterprise Application Import panel, for the EAR file field enter
<LAB_FILES>\<LAB_NAME>\PortletsEAR.ear. Change the Target server field to WebSphere
Portal v5.0. Click Finish.

__d. In the Confirm Perspective Switch window, read the message and click No.
2. Explore the portlet applications that were imported.

__a. Inthe Project Explorer view, expand Dynamic Web Projects. The table below describes the
portlets that are included in each of the dynamic web projects.

Calculator Calculator portlet displays a simple calculator. Contains view, edit
and help modes.

ContactList Contains two portlets:
e Welcome portlet — Displays welcome portlet

e ContactList portlet — Displays an address book with contact
information. Contains view and edit modes.

PortalLogViewer Portal Log Viewer portlet displays the portal server’s logs within the
portal. Contains view, edit and help modes.
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Part 3: Create Portal Using Portal Designer

In this part, you will use Portal Designer to create a portal using the portlets imported in the previous part.
3.  Open the portal configuration.
__a. Ensure that you are in the Web perspective. Click Window > Open Perspective > Web.

__b. In the Project Explorer view, ensure Dynamic Web Projects > MyPortal is expanded. Double-
click on Portal Configuration to open the portal configuration file in Portal Designer.

L——_Il:; Crvnamic Web Projects
:ﬁ Calculator

#1122 ContackList
I__—_IZE MlvPortal

e
ey

,I:_; Skins
- Java Resources
E? PartalZonfiguratian
:5: PortalContent

-5 Portallagyiewer

__c. The portal’s configuration file is opened in the Portal Designer editor.
4. Change the title of “Label1” to My Portal.

__a. In Portal Designer, select “Label1” by left-clicking on it (see the screen capture below).

arkal Configuration X

WebSphere JEiF] N\
e
=

Pagel

Place portlet here,

__b. Switch to the Properties view by selecting Window > Show View > Properties.

__c. Inthe Properties view, select the Title tab (see the screen capture below).

Quick Edit | Servers | Conso

- Language: @
ke
Title: Labell

N
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__d. Edit the label’s title. In the Title field change the text to be “My Portal” (see the screen capture
below) and press Enter. Note that the label’s title in Portal Designer has changed.

CQuick Edit | Servers | Con:

“Label | i Language: | English
. Title Title: My Porkal

__e. The end result will look like the screen capture below.

—
*Portal Configuration &2

e N~
1

1 » Pagel

Place portlet here,

5.  Change the title of “Page1” to Personal.
__a. In Portal Designer, select “Page1” by left-clicking on it.
__b. Inthe Properties view, select the Title tab (see the screen capture below).

__c. Edit the page’s title. In the Title field change the text to be Personal and press Enter. Note that
the page’s title in Portal Designer has changed.

__d. The end result will look like the screen capture below.

—
*Portal Configuration &2

[ WebSphers TR\ e
-

O =

Place portlet here,

6. Add the “Welcome” portlet to the portal.

2005 February, 03 IBM Rational Application Developer 6.0 — Lab Exercise Page 8 of 26

IRADv6_Portal Lab.doc



© Copyright IBM Corporation 2005. All rights reserved

__a. Inthe Palette view, ensure that the Portal drawer is open. Drag-and-drop a Portlet onto the
“Place portlet here” text in Portal Designer. See the screen capture below for an illustration.

NOTE: When dragging-and-dropping, a valid spot to place the portlet in the page is highlighted by a
sign under the mouse cursor.

—
1) PP [2E] *portal Configuration 23

1 B
WebSphere L] W
-' My Portal -

L
by

Calurnn
1
| | Page
=] Label ace portlet here,
| @l URL

b. In the Insert Portlet window, select Welcome (see the screen capture below) and click OK.
]|

:@:Insert Portlet

Select the portlet to inserk;

Partlet | Project | ~Sart by ——
= Calculator portlet 2 Calculator &+ Portlet

= ConkactList portlet = ConkactList ™ Praject
= PortalLogviewer portlet [5 PortalLogWiewer

¢ ConkackList

__c. The Welcome portlet is added to the Personal page. The end result will look like the screen
capture below.

arkal Configuration

WebSphere [ NITFME Portal Administration < Edit my profile ¥ Log out

Mew Page Edit Page Assign Permissions

Personal
i'l.l'l.l'elu:-:urne A | i
IThe initial screen of partlet is displayved an this area. |
7. Add the “Calculator” portlet to the portal.
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__a. Inthe Palette view, drag-and-drop a Portlet below the Welcome portlet in Portal Designer.
See the screen capture below for an illustration.

NOTE: When dragging-and-dropping, a valid spot to place the portlet in the page is highlighted by a “+”
sign under the mouse cursor.

[ ] Page
w2 Label

() URL

I) My Portal Administration + Edit my profile ¥ Log oot |

Pnr.ta.i | \

i

Personal
i'l.l'l.l'elc:ume P | i
|The initial screen of portlet is displaWed on this area. i
£ i)
__b. Inthe Insert Portlet window, select Calculator portlet (see the screen capture below) and click
OK.
:(:E:';:Insert Portlet |
Select the portlet to inserk;
Portlet | Project | Sart by ——
U alculator partlet . Calculatar &+ Portlet
= ConkactList portlek =% ConkactList " Project
= PortalLogviewer portlet = PortalLogWiewer
= wWelcome (=2 CantactList
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__c¢. The Calculator portlet is added to the Personal page. The end result will look like the screen

capture below.

BH *Portal Configuration £
WebSphere [ ] My Portal Administration + Edit my profile ¥ Log out
Bl - -
I ik I Fersonal
Welcorme £ = 0
The initial screen of portlet is displaved on this area.
Calculatar portlet £ = 0O
The initial screen of portlet is displaved on this area.
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8. Add a column to the portal to hold the ContactList portlet.

__a. Inthe Palette view, drag-and-drop a Column to the right of the Welcome and Calculator
portlets in Portal Designer. See the screen capture below for an illustration.

NOTE: When dragging-and-dropping, a valid spot to place the portlet in the page is highlighted by a “+”
sign under the mouse cursor.

- \,@Purtal f|
- Portlet

| Row

Column

|
[ ] Page
e | Label
2] URL

*Parkal Configuration 23

WebSphere [ani] k
.
i bk

Personal

I My Portal administration + Edi 7 Log out

w'elcome

The initial screen of partlet is displayed on this area.

Calculator portlet

The initial screen of portlet is displayed on this area.
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___b. Acolumn is added to the Personal page. The end result will look like the screen capture below.

arkal Configuration

WebSphers [ NI My Portal Administration < Edit my profile ¥ Log out

Mew Page Edit Page  Assign Perrnissions

Personal
Flace portlet here
Welcome £ = 0O
The initial screen of portlet is displayed on this area.
Calculator portlet £ = O
The initial screen of portlet is displayed on this area,

9. Add the “ContactList” portlet to the portal.

__a. Inthe Palette view, drag-and-drop a Portlet onto the “Place portlet here” text in the new
column that was just created. See the screen capture below for an illustration.

NOTE: When dragging-and-dropping, a valid spot to place the portlet in the page is highlighted by a
sign under the mouse cursor.

Place portlet here

"‘---..._._,_...-->I

(4 Portlet

{— Row
1] Calurnn

| | Page
¥ ] Label
@) URL

b. In the Insert Portlet window, select ContactList portlet (see the screen capture below) and click

OK.
:(:E:';:Insert Portlet |
Select the portlet to inserk;
Portlet | Project | Sart by ——
= Calculatar portlet =2 Calculator + Partlet
- FConkactList portlet : ContackList " Project
= PortalLogviewer portlet = PortalLogWiewer
= wWelcome (=2 CantactList
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__c¢. The ContactList portlet is added to the Personal page. The end result will look like the screen

capture below.

BB #Portal Configuration X

I 1 » I Fersanal

Welcome £ = O

The initial screen of portlet is
displayed on this area.

My Portal Administration -« Edit my profile

T Log out

i . .

e,

Calculator portlet £ = O

The initial screen of portlet is
displaved on this area.

Contactlist portlet A |
My Contact List

Firsthame| |LastMame | [BusinessPhone| | Country | | Email

{firstharne}| Hlasthame}| [{businessPhone}| [Lcountry } [Lemailt

10. Add a new page under the My Portal label.

__a. Inthe Palette view, drag-and-drop a Page to the right of the “Personal” page. See the
screen capture below for an illustration.

NOTE: When dragging-and-dropping, a valid spot to place the portlet in the page is highlighted by a “+”

sign under the mouse cursor.

2 Portal Ii

- Portlet

|| Fuom

‘WebSphere 7]

1 b

Welcome

My Portal

‘ The initial screen of portlet is

| displayed an this area.
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__b. Apage is added under the My Portal label. The end result will look like the screen capture below.

T ] Portal m I?w My |
-- My Portal My |

i b I Persnnall Mew Page

F‘Iace pl:ur'tlet here,

11. Change the title of “New Page” to Log Viewer.
__a. In Portal Designer, select “New Page” by left-clicking on it.
__b. Inthe Properties view, select the Title tab (see the screen capture below).

__c. Edit the page’s title. In the Title field change the text to be Log Viewer and press Enter. Note that
the page’s title in Portal Designer has changed.

__d. The end result will look like the screen capture below.

Uy
I 1 » I Fersonal I

Place portlet here.

12. Add the “PortalLogViewer” portlet to the portal.

__a. Inthe Palette view, drag-and-drop a Portlet onto the “Place portlet here” text that is in the
new page that was just created. See the screen capture below for an illustration.

NOTE: When dragging-and-dropping, a valid spot to place the portlet in the page is highlighted by a
sign under the mouse cursor.

}}1 = E i B = | - - — e
i ]
£ -4 Paortlet

1 F I Fersonal II Log '-.-'iewer'l

ace portlet here,

{— Row
] Caluran
[ ] Page
w52 Label
(il URL
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b. In the Insert Portlet window, select PortalLogViewer portlet (see the screen capture below) and
click OK.
]

:@:Insert Portlet

Select the portlet to inserk;

Portlet | Project | Sart by ——
= Calculator portlet 2 Calculator &+ Portlet

=4 ContactList portlat [5 ConkactList ™ Praject
L FPorkallogViewer portlet ; PortallogWiewer

= wWelcome =% ContactList

c. The PortalLogViewer portlet is added to the Log Viewer page. The end result will look like the
screen capture below.

BE *Portal Configuration

WebSphere [ NL_ My Portal Administration < Edit my profile ¥ Log out |

Mew Page Edit Page Assign Permissions

Fersonal Log Wiewer

IF‘n:-r'taILn:-g'-.-'iewer portlet

|The initial screen of portlet is displayed on this area.

13. Save the portal configuration. Ensure that the Portal Designer tab is selected and click File > Save.

14. View the structure of the portal that you just created using the Outline view. The Outline view can be
used to select and edit items in the portal configuration.
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__a. Switch to the Outline view by selecting Window > Show View > Outline (see the screen capture

below).

m\F‘age Daka | Client Data | Skyvles | Thumbr

#-F= Elements
== Layout
=[] Personal
ElI:| Row
=[] Calumn
o [A] welcome

E||_|_|_| Colurmn
- ContactList portlet
-] Lo Viewser
ElI:| Row
E||_|_|_| Colurmn
- PortalLogiiewer porklet
[=]-#25] My Portal
=42 My Portal
] Personal

------ [ Log Yiewer

m

___b. Use the Outline view to explore the items that you created above in Portal Designer.

15. Change the MyPortal theme from “WebSphere” to Corporate. The Thumbnails view can be used to
easily change a portal’s theme.

__a. Switch to the Thumbnails view by selecting Window > Show View > Thumbnails.

__b. In the Project Explorer view, ensure that Dynamic Web Projects > My Portal is expanded and
select Themes. The Themes that are available in the MyPortal portal project will be displayed in
the Thumbnails view (see the screen capture below).

2005 February, 03

All Files (* #) |

‘WebSphere Corporate
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__c. Apply the “Corporate” theme to the MyPortal portal. In the Thumbnails view, select the
Corporate thumbnail. Drag-and-drop the thumbnail onto the Portal Designer window (see
the screen capture below for an illustration).

> =
4 | f—
Portal Configuration &3

Al Files (*, b N ﬁ
iles {*.*) = Wekaphare BIUE k —\mk

A
e lF‘ alLogWiewer portle
L Zemm = ’ |
e | The initia of portlet is displayed or

__d. The “Corporate” theme will be applied to the MyPortal portal. The end result will look like the
screen capture below.

B *Portal Configuration X i
— _ My Portal | Adrministration |-f' | Edit my profile | 7 |L|:u;| out |

Personal | ]
|P'|:|r'taIL|:u;|'-.-'iewer portlet S |

Log Wiewer

| The initial screen of portlet is displayed on this area.

16. Change the Welcome portlet’s skin from “Outline” to NoSkin. The Thumbnails view can additionally
be used to easily change a portlet’s skin.

__a. Inthe Portal Designer, select the Personal page.

__b. Switch to the Thumbnails view by selecting Window > Show View > Thumbnails.
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__c. Inthe Project Explorer view, ensure that Dynamic Web Projects > My Portal is expanded and
select Skins. The Skins that are available in the MyPortal portal project will be displayed in the
Thumbnails view (see the screen capture below).

}}4 —
Al Files (* %) |
e
Corner - Hig. .. Fade

=
Ll Y i mbniio =

__d. Apply the “NoSkin” theme to the Welcome portlet. In the Thumbnails view, select the No Skin
thumbnail (you will have to scroll the view down). Drag-and-drop the thumbnail onto the
Welcome portlet in Portal Designer (see the screen capture below for an illustration).

Al Files (*,%)

MoBorder

LN | S,

e,

=l

i elcorne I | ContactlList port!

The initial screen of portlet My CD“t,'

| iz displayed on this area.

Calculator portlet I |

The initial screen of portlet FirstName | |L

iz displayed on this area.

__e. The “NoSkin” skin will be applied to the Welcome portlet. The end result will look like the screen

capture below.

‘artal My Fawvarites

Contac

he mnmal screen of partlet s
isplayed on this area,

ICalu:ulatu:ur portlet S | Hy

The initial screen of portlet
| is displayed on this area,

__f. Optionally use the steps above to apply different skins to the different portlets within the MyPortal

portal.
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17. Save the portal configuration. Click File > Save.
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Part 4: Test the Portal on the Portal Test Environment
In this part, you will use the Portal Test Environment to run and test the portal that was created above.
18. Run the portal on a new server configuration.

__a. Inthe Project Explorer view, expand Dynamic Web Projects. Right-click on MyPortal and
select Run > Run on Server....

__b. Inthe Server Selection window, select Manually define a server. In the Select the server type
box, select WebSphere Portal v5.0 Test Environment. Click Finish.

specify the host where you want to publish

Lo

Host name: I localhost

Select the server type:

- ﬁ WebSphere Express w5.1 Server

@ Websphere Portal ¥5.0 Server Attach

WebSphere Portal ¥5.0 Test Environmment

----- @E WebSphere Paortal 5.0 for Impark, Export & Deploy

----- EE WebsSphere Portal w5, 1 Server Attach
LB viehSnhers WE Sarver Abrarh

Il u

Ll

Wigty By I'u'enu:ln:nr

Description: Runs portlet projecks ouk of the workspace on the local test environmenk,

__c. Anew server and server configuration will be automatically generated, and the Portal Project will
be added to this server. The server will then start, and a web browser will open to display your
portal.

NOTE: Depending on the size of the system on which you are working, the starting of the Portal server
may take up to ~5 minutes.

19. Test the MyPortal portal that was created above.
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__a. When the MyPortal portal comes up, the Personal page is displayed. The Personal page
contains the Welcome, Calculator and ContactList portlet.

Portal Configuration

IHttp:,l’,l’localhost:9081,|’wps,|’myportal,l’!ut,l’p,l’.scr,l’LoggedIn ﬂ B | oo ] e:><:° | E

My Portal |Administration |-f'| Edit rmy profile

Mew Page Edit Page Assign F

My Portal My Favarite

Myportal ContactList portlet
% My Contact List

YWelcome to the portal eXample! | FirstMarne I LastHarme I BusinessPhone I Country I [
FirstO Lasto 355-354-3440 usa test0(
Please navigate the site to check out what's new, Firstl Lasti 355-354-3441  UsA testl

Personal

Log Viewer

First2 Last2 355-354-2442 UsA test2(
Calculator portlet P S First2 Last3 355-354-2443  LUSA testd(
Firstd Lastd 355-354-2444  LUSA testd(

__b. Explore the different portlets on the Personal page.
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__c. Click the Log Viewer page (see the screen capture below). The Log Viewer page contains the
PortalLogViewer portlet.

Portal Configuration

Ihttp:,l’,l’localhost:9081,l’wps,l’myportal,l’!ut,l’p,l’.cmd,l’cs,l’.ce,l’?_D_A,l’.s,l’?_D_'v'I,l’_s.?_U_P.I?_D_\-'I j B | L N ] @ e | E

Personal FortalLogWiewer portlet

Log Selection: & Hide  wPS Default ¢ Other

Log Event Filter: STRIMNG: | TIME: | =

Current selection: 53

[cyIRADY ruRtimeshportal_uS0logh jwps_2004.12,15-18.14.46.10g

More log activities: | 'l Lnadl

Reset all stack trace length to |1 .[ GOl

Z004,12.15 15:14:46,516 I con.ibm.wps. logging. Logifanager init

IEM Webiphere Portal 5.0.2.2

Licenzed Materials - Property of IEM

5724-E76 and 5724-E77

[C) Copyright IEM Corp. 2001, 2003 - all Rights Eeserved.

TS Gowernment Users Restricted Rights - Use, duplication or disclosure restricted by GEA ADF Schedule Contract w

Build Lewel:
035 (2004-08-18 Z1:37)

__d. Explore the portlet on the Log Viewer page.

__e. Continue to explore the application until you are satisfied with what you have seen.
__20. Stop the test server.

___a. Switch to the Servers view by selecting Window > Show View > Servers.

__b. Right-click on WebSphere Portal v5.0 Test Environment @ localhost and select Stop.

__c. Watch the Console view and wait for the server to come to a complete stop.

21. Exit Application Developer. Select File > Exit.
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What you did in this exercise

In this exercise, you used the portal development tools within Rational Application Developer v6.0 to build
a portal.
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Trademarks and Disclaimers

The following terms are trademarks or registered trademarks of International Business Machines Corporation in the United States,
other countries, or both:

IBM iSeries 0S/400 Informix WebSphere
IBM(logo) pSeries AIX Cloudscape MQSeries
e(logo)business xSeries CICS DB2 Universal Database DB2

Tivoli zSeries 0S/390 IMS Lotus

Java and all Java-based trademarks are trademarks of Sun Microsystems, Inc. in the United States, other countries, or both.
Microsoft, Windows, Windows NT, and

the Windows logo are registered trademarks of Microsoft Corporation in the United States, other countries, or both. Intel,
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. Linux is a registered trademark of Linus Torvalds. Other company, product and service names
may be trademarks or service marks of others.

Product data has been reviewed for accuracy as of the date of initial publication. Product data is subject to change without notice.
This document could include technical inaccuracies or typographical errors. IBM may make improvements and/or changes in the
product(s) and/or program(s) described herein at any time without notice. Any statements regarding IBM's future direction and intent
are subject to change or withdrawal without notice, and represent goals and objectives only. References in this document to IBM
products, programs, or services does not imply that IBM intends to make such products, programs or services available in all
countries in which IBM operates or does business. Any reference to an IBM Program Product in this document is not intended to
state or imply that only that program product may be used. Any functionally equivalent program, that does not infringe IBM's
intellectual property rights, may be used instead.

Information is provided "AS IS" without warranty of any kind. THE INFORMATION PROVIDED IN THIS DOCUMENT IS
DISTRIBUTED "AS IS" WITHOUT ANY WARRANTY, EITHER EXPRESS OR IMPLIED. IBM EXPRESSLY DISCLAIMS ANY
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT. IBM shall have no
responsibility to update this information. IBM products are warranted, if at all, according to the terms and conditions of the
agreements (e.g., IBM Customer Agreement, Statement of Limited Warranty, International Program License Agreement, etc.) under
which they are provided. 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 in connection with this publication and cannot
confirm the accuracy of performance, compatibility or any other claims related to non-IBM products. IBM makes no representations
or warranties, express or implied, regarding non-IBM products and services.

The provision of the information contained herein is not intended to, and does not, grant any right or license under any IBM patents or
copyrights. Inquiries regarding patent or copyright licenses should be made, in writing, to:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 10504-1785
U.S.A.

Performance is based on measurements and projections using standard IBM benchmarks in a controlled environment. All customer
examples described are presented as illustrations of how those customers have used IBM products and the results they may have
achieved. 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
ratios stated here.

Note to U.S. Government Users - Documentation related to restricted rights-Use, duplication or disclosure is subject to restrictions set
forth in GSA ADP Schedule Contract and IBM Corp.
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