Table of contents

ADOUL the QUINOT ... 3
INEFOAUCTION ... 4
0 = o = TP 5
Today’s diverse and evoIVINg WOIKPIACE .........iiiiiieeee e 6
[tis all abOUL PEOPIE ... 7
... Into an integrated dynamic WOIKPIACE ............coi i e e e e e eenes 9
Portal, portlet and portal server defined..............ooo 10
WAL IS @ POITAIT ..ottt e e e e e s e e e e e e e e r e e e e e s nnnbeee s 11
Portal PrinCIPIES .....cooeeeeeeeeeee 12
Portal = integration at the glass ... 13
Portals defined .......ccoo oo 14
The many faces Of @ POIAL ... ... e e e e e e e e e e e e e e e e e nnnes 15
Portals consist of several COMPONENTS ..........couuiuiiiiii e e e e e e e e e 16
Another sample portal..........ccoooo i 17
WAL IS @ POITIEL? ...t e e e e e e e e e e e s e e e e e s b eee s 18
VAT Lo LR = W oL = LIS V=T 19
IBM WebSphere Portal Server OVEIVIEW ..........coooeiiiiiiiie e 20
WebSphere Portal extends the portal CONCEPL .......ccooviiiiiiiiiiii e 21
WebSphere Portal demonStration SItES ............uveiiiiiiieiiiiiiie et 22
Magic quadrant: Portal leadership 2006 ............uuiiiiiieiiiieiiiiee e e e e e e e e e 23
New with WebSphere Portal VEISION B.........cc.uiiiiiiiiieeiiiiii ettt e e 24
WebSphere Portal V6 family 0N i5/0S ... 25
WebSphere Portal portfolio — visual SUMMATY .........coooviiiiiiiic e 26
Functions not yet supported oni5/OS.........cooooi i 28
Meeting minimum hardware reqUIFEMENTS. ..........uuiiiiiiiee ittt e e e e e e e e e e e e 29
Sizing the solution — be careful, be methodical ... 30
WebSphere Portal conceptual architecture ..............cccooeee e 31
WebSphere Portal — the face 0f SOA.......co e 33
What is a service-oriented arChiteCtUre?........oooiiii i 34
WebSphere Portal — front @nd t0 SOA ... ..o e e 35
SOA and WebhSphere Portal add VAIUE ...............uuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiseiereneeereeeen... 37
The value of WebSphere Portal and SOA ... 38
Portlet-application deVElOPMENT...........ii i e e e e e e e 39
Developing portals and Portlets ... 40
Portal and portlet deVEIOPMENT ...........uiiiiiiiie e e e e e e e e e e 41
Developing CuStOm POIIELS.......ccoo i 42
Portal appliCations..........cooo i 43
Portlet-application arChitECIUIE ............eeiiiiiiiiii e e e e ene 45
Portlet application architecture (CONtiNUEed)............oooeii i 46
POrtIet JSP €XAMPIE ....covviii e a e 47
Portlet APL: IBM Portlet AP Or JSR 168 .......ooiiiiiiiiiiiie ettt e e e e 48
Why USe the JSR STANUAITA? ... e e e e e e e e 49
Portlet APl REQUESE PrOCESSING ...ccvuurtiiiieeeieeeeiitas s e e e e eeeeettas s e e e e s e eea e s e e eeeeeeaetnanaeeeaeeeeennnnn s 50
Portlet APL: CUSTOMIZALION ....ciiiiiiiiiiiiie ittt e e e e e s e e e e e e e e s e a bbb eeeeeeeenanes 51
POIIEE AP —— MESSAGES ... eeetieeeee ittt e ettt e e e e e e s e et e e e e e s s bbb e et e e e e e e e annbbreeeeeeeenne 52
POrtlet APl — VENTS ... 53
Portlet APl — tWO-PhaSe PrOCESSING ..uuiiieeiiiiiiiii i e e e e et e e e e e e e e et e e e e e e e eee e e e e e e e eeenea e ees 54
IBM POrtlet APl — MESSAGING ...cooiuitiiiiiieeeeeeiiiiee ettt e e e st e e e e et e e e e e e s s s bt e e e e e e e e s aannes 55

Page 1 of 73



IBM PoOrtlet AP — CHCK-TO-ACHI0ON ... iieeeiie ettt e et e et et e e e e e e e eaeseaareeareeanseeanes 56

IBM Portlet AP1I MesSSaging and C2A ..ottt e e e e e 57
A sample application — portlets in aCtioN ..........oooieiii i 58
Portlet APl — multiple-device SUPPOIt ... 59
Portlet APL — themes ... 60
Integrating with System i applications and data...............coo oo 61
INtegrating WIith SYSTEM §......i i e e e e et e e e e e e e eerennreaanas 62
Other portlet builders and purchased portlet applications.................vvviiiiiiiiiiiiii. 63
WebSphere Portal Business SOIUtioNS Catalog..........oiuuviiiriiiieiiiiiiiiiiee e 64
Portlet-DUIlder tOO0IS ... 65
Making portlets from existing Web applications.............cccco oo 66
Web applications and portal appliCatiONS............ceeiiiiiiiiiiiiiie e 67
Portalizing from the ground U .......coooeee i 68
Portal-application deployYMENT...........ueiiii e e e e e e e 69
SUIMIMIBIY ¢ttt e e e e e e e e e e e e ar e 70
ST o 10 o =L SO PPPPUPTTTR 71
Trademarks and SPECIal NOLICES ........coeuiiiiii e e e e e e e et r e e e e e e eeerene 73

Page 2 of 73



About the author

Brian Golish is a technical consultant with the IBM ISV Solutions Enablement team in
Rochester, Minnesota. Brian has a strong background in software development and architecture
and has worked with many IBM Business Partners to incorporate IBM Lotus technologies into
their solutions. His focus is primarily on application development with Lotus technologies, such
as: Lotus Domino, Lotus Notes, IBM Sametime, IBM QuickPlace and IBM WebSphere Portal.
Brian joined IBM in 1998 and has since developed and deployed several successful tooling
projects for the IBM OS/400 and IBM i5/0OS development laboratory. He joined the ISV
Solutions Enablement team in September of 2005.

Page 3 of 73



Developing a portal interface

Brian Golish, IBM Corporation
ISV Technical Enablement — Lotus
bgolish@us.ibm.com

© 2007 IBM Corporation

Introduction
Welcome to this online course entitled “Developing a portal interface.”

Portal technology is one of the fastest-growing areas in the IT industry today.

This online course provides architects and application developers with basic knowledge of
portals and portlets and provides information on the IBM® tooling that is available to design,
develop and deploy a portal architecture. The course content also includes an in-depth look at
the Java™ (JSR168) and IBM Portlet APIs and the function and features provided by each.
Finally, the presentation discusses how the IBM WebSphere® Portal allows you to move into a
service-oriented architecture (SOA).

Audience: This course is intended for programmers and nonprogrammers who need to build
portlets that display application-based data in WebSphere Portal. This includes IBM clients,
independent software vendors (ISVs), systems integrators and IBM technical staff. Architects
and developers responsible for implementing solutions using WebSphere Portal V6 will benefit,
as well.

Prerequisites: Students should have a basic understanding of Web-application (servlet)
development concepts.
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Portal, portlet and portal server defined
WebSphere Portal Server overview
WebSphere Portal - the face of SOA
Portlet-application development

Agenda

This course will cover the following subject matters:

1. Give a brief overview of basic portal, portlet and portal server concepts.

2. Present the IBM WebSphere Portal Server offerings that are available for the IBM
i5/0S® operating system, which runs on the IBM System i™ platform.

3. Define how IBM WebSphere Portal can act as an entry point to SOA.

4. Describe the details involving portlet development, including the Java (JSR168) and IBM
Portlet APIs. This discussion often times will distinguish between Web-application
(servlet) development and portlet development.
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Today'’s diverse and evolving workplace
This is a diagram of a typical business-organization situation.

Even though this represents an IT company, the concerns represented here are relevant to
most other industries.

Depending on an individual’s role within an organization, that person needs access to certain
data, business processes and tools.

Making the situation complex is the fact that it is also necessary for individuals to communicate
and collaborate with other people who have different styles and preferences for viewing data
and using the business tools.

Complicating the situation further is the fact that information is managed, presented and shared
through multiple user interfaces and from multiple repositories.
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It is all about people

An On Demand Business is an enterprise whose business can respond in real time to
any customer demand, market opportunity or external threat.

It is all about people

People, processes and information are important in an On Demand Business. Business
processes need to be well defined and efficient in their methodology. Additionally, the data must

be accurate and consistent.

The “people” component is extremely important when defining processes. After all, people are
the resource that monitors and reacts to the organization’s business processes and information.
It is the primary goal of the processes to make the individuals who use them highly efficient and

productive.
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Evolving today’s disparate user experiences...
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Evolving today’s disparate user experiences ...

This is a common experience among many business organizations and companies today. This
complexity comes at a cost. Users are not able to be as flexible and efficient as they could and
should be. Furthermore, the cost to manage and administer these complex environments is high
and becomes even more costly as your company and IT environment grow.
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...Into an integrated dynamic workplace
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... into an integrated dynamic workplace

IBM is committed to making it easier to evolve these disparate user experiences and business
challenges into an integrated dynamic workplace.

In particular, the IBM portal technologies and their related portlet-development tools make it

easier for developers to focus on a strategy for integrating many user experiences through a
single, consistent point of access.
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Portal, portlet and portal server defined

Portal, portlet and portal server defined

The next section of this course discusses some basic concepts involving portal, portlets and
portal servers.
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What is a portal?

A portal is a Web interface that offers a single point of personalized
access to applications, content and processes.

What is a portal?

Portals aggregate content and integrate applications, processes and human beings. In effect, an
enterprise portal provides human integration — connecting a user to all the information resources
that are necessary to do business with a company, work for a company or interact with a
government.

Beware of developing applications for portals that focus on just one type of access. A robust,
fully functional portal provides access to content, applications, processes and human resources,
for example. An enterprise portal that is built with a narrow focus is likely to need expansion
within 18 months.

Action item: Part of a successful portal project is to create a shared vision of the portal’'s uses

and benefits for your organization. If there is no need to create relevancy for differing user
audiences, do not spend the time and money to build a portal — build a Web site instead.
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Portal principles

= Combines portlets into a unified
presentation

= Delivers a personalized
experience that considers role, e
personal settings, administration —
and device settings

= Separates site design, assembly
and administration from
application design

= Provides application integration

Portal principles

Consider these four principles when determining whether a portal offers value for your
organization.

A portal combines portlets into a single, unified presentation.

A portal delivers a highly personalized experience for each user. The portal is designed
to consider the user’s role, as well as personal and device settings. The portal also takes
into account settings that the administrator has established regarding what information
and applications are to be made available to the user.

A portal separates site design, assembly and administration from the application-design
process for each portlet that the user will be capable of accessing from the portal.

A portal provides a systematic method for the integration of applications.
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Portal = integration at the glass

5 Role-based

-
Single signh-on

Portal = integration at the glass
This diagram illustrates the value offered by a portal as compared to the benefits of Web pages.

Navigation

Fersonalization '_ [ |
Customization .- m ' | E |
= L/ .

The boxes on the right represent the different applications and content that exist in a company.
They are color-coded to show that they are coming from one department or business unit.

In the middle, the portal assembles the various pieces (for example, pages, portlets and rights)
based on considerations that are related to the user’s role, security authorization and
personalization preferences.

On the left, you can see that the resulting assembled portal displays an integrated experience of
relevant applications and functions for the user.
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Portals defined

= Classes of portals
— Megaportals and enterprise portals
— Vertical and horizontal portals
— Internal facing and external facing

= An enterprise portal is...

... a Web software infrastructure that
provides access to and interaction with
relevant information, content, “
applications, business processes and =
Human resources for select, targeted
audiences — delivered in a highly
personalized manner.

Portals defined

Portals have been in existence since the mid-1990s, and portal products have been available
since 1997. Despite their popularity, the term portal continues to be one of the most
misunderstand and abused terms in the IT industry. Megaportals, such as Yahoo, continue to
be better understood on the consumer side, but enterprise portals are the greater focus for most
companies.

A key aspect of a portal is its relevancy: A portal that displays the same information for all users
is not really a portal — it is merely a Web site, regardless of its level of sophistication. In
contrast, a portal provides relevancy to each individual user through its use of personalization
and customization functions. These features allow the administrator to target the content of the
portal page to potentially very small audiences, even down to an audience of one. This one-to-
one customization is actually critical when a portal is deployed in a marketing context in a
business-to-consumer (B2C) environment.
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The many faces of a portal

In-side (B2E) experience

= Enterprise-wide communications

= Common-management platform of selected
corporate functions

= Branding your way of doing business

= Information management and access

ge———___________

Buy-side (B2B) experience Sell-side (B2C) experience

= Customer-services brand
management

= Collaborative management
of supply-chain
transactions

= Personalized customer

= Personalized partner marketing and sales

relationships = Multichannel sales

= Integrated with supply- integration

chain applications and
processes

= Web-based customer-
service delivery

rocesses

The many faces of a portal
An enterprise portal generally focuses on three types of experiences.

Buy-side (B2B) experience: Functions related to business-to-business (B2B) include
provisions for the collaborative management of supply-chain transactions. These portals also
provide capabilities for personalizing the relationship with the enterprise’s business partners.
For this reason, B2B portals are integrated with supply-chain applications and processes
(purchasing, accounts payable, inventory, customer-ordering habits and other similar functions).

In-side (B2E) experience: Functions related to business-to-enterprise (B2E) facilitate
enterprise-wide communications. The portal can become the common management platform of
selected corporate functions. At the same time, these portals make it easy to enforce consistent
branding of the way in which the enterprise conducts business. These portals provide access to
information, as well as a formalized means of managing the data by authorized users.

Sell-side (B2C) experience: Functions related to B2C support the management of the
customer-services brand. This includes personalized customer marketing efforts and sales
mechanisms. It is typical for B2C portals to integrate multichannel sales and deliver Web-based
customer service.
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Portals consist of several components
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Portals consist of several components

This screen capture shows a sample enterprise portal. As mentioned earlier, a portal is a Web
application that you can access, just as you would access any other Web application — through
a Web browser.

At first glance, a portal might look like a regular Web application. But it is much more than that.
Here are you some hints that make it easier to recognize a portal:
e Most portals have a theme. A theme consists of a header that contains information about
a portal. Prepackaged portal offerings usually provide several sample themes. However,
these themes are usually easy to modify; or you can create custom themes.

e A portal also has multiple windows, which are called portlets. As the user begins to
interact with a portal, the various portlets that appear on the site can send information to
each other.

e A portal also provides easy and intuitive havigation between portal pages.

Page 16 of 73



B9 Portal Dama G Damo (&

{X J. 5 I55%'s On Demand Workplace
|| Home [ Marketing | Sales | Procurement | Finance | 1g | 17 [ office JREEE

“IMiscellaneous HOD Cachad - JK Enterprises = |B Employee Datails (PecplaSeft)

= Slicbo Action Host On-Demand Client | ¢ Products - Series - I Accounts - zSeries -8 |

—[Travel

wone  BIB|0| 2% [%|6(B ¥(m] o8] 4] 2|2

T=Tof1

ame Home Address

=~ |Healthcare

@ Linda Brown 2000 Bands Way Bondstown NY

1-10of1
Job Listings an —
Room Scheduler =
Account Name Oppty 1d  Opportunity
Tier Products = HQ 24-268C  Billing/Rece
Tier Products - HQ 1-S8GY  Financial Se
Tier Products - HQ 1-5Y7C Sales Syste
Tier Products - HR Dept 1-1Y9Z Financial sy:

F

Dept 1-3WQX Retirement

YO + BT = Tier Products ©

PO o IEserveros.dfw.\bm.mm:Zfi o

SAP CAM Sales Volume Forecast

— AREE =
Lotus Notes Vie B Reset Press resetto ]Og:n ;galn
& Launch Apglication
.Y sales Volume |

=) Apparel $21282 525433 $17877 $12298

®) Fitness Equipment 544983 534232 542988 £30232

(2) Golf $404565 535787 $32984 $25234

ﬁsa:cerEqu\Dmenr $50989 543876 $32878 $38722 ” a l [3 m ]

Server. wpS0st.dfw.ibm.com | Database: ProbTraknsf |

& Launch Agplication I CRM Produc =L Cal. Year/

i
- .
Resp. Serv. Org. & 1 Key Figure,.

< >

Another sample portal

Here is an example of a different portal site.

Notice that it has a navigation bar on the left. It also displays a green-screen application, as well
as an IBM Lotus® Domino® application in the bottom center of the page. The right side of the
portal display details related to several IBM Business Partners.

The user of this portal has everything necessary to multitask. This includes collaborative efforts,
monitoring of partner information and using a TN3270 application.
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What is a portlet?

= A portlet is a pluggable component that
is hosted by the portal.
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What is a portlet?

A portlet is an application component that can be plugged into the portal that will serve as the
host for that application.

Every portlet is a separate application that acts as a front end to a larger application. You can
place portlets anywhere on the portal page. It is also possible to dynamically deploy and
configure portlets.

Portlets can be quite versatile in the devices that you allow to access them. This is possible
because the portlet generates XML and other markup components that the portal assembles for
the user. The portal makes a decision of how to put the markup data together depending on the
particular device that the user is using to access the portal. A well-designed portal can display
unique views of the portlet applications on cell phones and personal digital assistants (PDAS). It
can even support voice-activation technologies to interact with the user as an additional means
of sharing business logic.
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Provides common services
Application connectivity
Integration
Administration
Presentation

Serves portlets to the user

Provides features that relieve developers of coding tasks

What is a portal server?
A portal server provides common services for both the user and the portlet applications.

It provides application connectivity, integration, administration services and presentation tasks.
Functionally, a portal server serves the portlets to the user. It also provides many features that

developers must otherwise write themselves. For example, if there is no portal server, you have

to develop your own servlets. Thus, portal servers support portlet development that is much
more cost-effective.
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v"WebSphere Portal Server overview

IBM WebSphere Portal Server overview

The next section of this course examines the IBM WebSphere® Portal Server offering and how
it extends the concept of a portal server.
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Middleware that creates and runs portals
Provides support for many functions

Application and information integration
Customization and personalization
Single sign-on

Document and content management
Collaboration functions

Instant messaging

Web meetings

E-mail
Extensions to pervasive devices (transcoding)
Internationalization

Building and integrating business applications is still the developer’s
responsibility

WebSphere Portal extends the portal concept

IBM WebSphere Portal is middleware that makes it easier for you to create and run portals.
WebSphere Portal provides support for:

e Application and information integration

e Customization and personalization

e Single sign-on

o Document and content management

o Collaboration functions (including instant messaging, Web meetings and e-mail tasks)

e Extension to pervasive devices (transcoding or reformatting application data for PDAs

and cell phones)
e Internationalization

WebSphere Portal is a versatile and robust offering, but keep in mind that it is your job, as a

developer, to build and integrate the applications that are deployed to WebSphere Portal
because WebSphere Portal does not automatically do these things.
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WebSphere Portal demo sites
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WebSphere Portal demonstration sites

IBM provides two Web sites where developers can go to see a demonstration of the
WebSphere Portal offering. There are as follows:

» The WebSphere 5.1 Portal demonstration site:
www.wps51.dfw.ibm.com/wps/portal/

= The WebSphere 6.0 Portal demonstration site (requires cost-free registration):
http://portal.ibm.demo.com/wps/portal/
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Magic quadrant: Portal leadership 2006
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Magic quadrant: Portal leadership 2006

This Gartner study shows that WebSphere Portal is a market leader in its segment.

This Magic Quadrant (copyrighted by Gartner, Inc. on May 16, 2006) is a graphical
representation of a marketplace at and for a specific time period. It depicts a Gartner analysis of
how certain vendors measure against criteria for that marketplace, as defined by Gartner.
Gartner does not endorse any vendor, product or service depicted in the Magic Quadrant and
does not advise technology users to select only those vendors placed in the Leaders quadrant.
The Magic Quadrant is intended solely as a research tool and is not meant to be a specific
guide to action. Gartner disclaims all warranties, express or implied, with respect to this
research, including any warranties of merchantability or fithess for a particular purpose.

Page 23 of 73



New with WebSphere Portal V6

Empowering the business user
Knowledge worker
Manager, business owner, line-of-business,

User Projects, products Portal administration

| .
— ;
Business flexibility
= Drag and drop = Increased self-service model = Super roles
= New navigation model with less IT |nv0.lvement = Multi-LDAP binding
= Templates to build SOA -
= Contextual menus composite applications = Policies
= Slldlng portlet pa|ette n Membership and roles - Performance
= Microsoft® Office and = Advanced personalization = Deployment
Windows® integration rules enhancements

= Common PIM
= Web-content management

New with WebSphere Portal Version 6

The latest release of WebSphere Portal is Version 6. This chart shows a short list of the
enhancements provided with this release.
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« IM (IBM Lotus Sametime® 7.0)
* Team rooms (IBM Lotus Quickplace® 7.0)
*IBM Lotus Domino 7.0.1

WebSphere Portal V6 family on i15/0S

WebSphere Portal Extend

« Workflow Builder
« Electronic Forms
* Workplace Forms Server, Designer

and Viewer (run in Windows)

WebSphere Portal Enable
» Workflow Engine

WebSphere Portal Express

« administration

« Single sign-on

 Search
 Personalization

« Virtual portlets

* Multiple LDAP support

« Portlet development tool

* Presentation

* Customization

« Application aggregation

* Portlet API

 Use of hundreds of portlets
* WebSphere RP support

« Portlet Factory runtime

» Web-content management
« Portal-document management
« Instant messaging
(Lotus Sametime 7.5)
« Lotus Component Designer

WebSphere Portal V6 family on i5/0S

The IBM i5/0S operating system supports the entire WebSphere Portal V6.0 product family.
This includes the following:

IBM WebSphere Portal Extend

IBM WebSphere Portal Enable

IBM WebSphere Portal Server

IBM WebSphere Portal Express

However, there are some components of these products that i5/0S does not yet support. For
instance, IBM Workflow Engine (which is a part of WebSphere Portal Enable) and IBM Workflow
Builder (which is part of WebSphere Portal Extend) are not yet supported because IBM
WebSphere Process Server is not yet supported on the System i platform. (Note: These
products are explained in a later slide.)

i5/0S also does not support Electronic Forms (which is a part of WebSphere Portal Extend)
because Workplace Forms does not run on the IBM System i platform. However, the IBM
Workplace Forms™ components, IBM Workplace Forms Viewer, IBM Workplace Server and
IBM Workplace Designer are included in the WebSphere Portal V6.0 for i5/0OS package. You
can run these components on a Microsoft Windows server.

Visit the following Web site to find details about these offerings and their features:
ibm.com/software/genservers/portal/features

There is also a link to this Web site in the References section of this course.
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WebSphere Portal portfolio — visual summary
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WebSphere Portal portfolio — visual summary
This chart is a visual perspective of the market positioning for the four WebSphere Portal products.

WebSphere Portal Express is designed for the small- and midsize-business (SMB) market. It
provides three fundamental sets of functions that are typically most important to organizations of
this size, including Web-content and document management as well as collaboration support.
This product helps businesses aggregate information, as well as create and manage Web sites
(including intranets, extranets and the Internet). WebSphere Portal Express also makes it
possible to store and collaborate on documents. Additionally, there are functions for presence
awareness and instant messaging. This product is installed on a single server; it is easy to
deploy and provides prebuilt Web sites for rapid implementation.

WebSphere Portal Server is the core portal building-block offering for larger enterprises. It
helps the business to aggregate information and can be deployed on multiple servers. This is a
high-performance product that lets the company scale up to more sophisticated portal sites as
future needs dictate. This product is ideal for enterprises that already have an existing
collaboration infrastructure.

WebSphere Portal Enable includes the core enterprise portal and provides document-
management, Web-content management and workflow tools. In addition to aggregating
information, this product makes it possible for the business to store and manage documents as
well as manage complex workflows. It is also possible to create and manage Web sites. This
high-performance offering is highly scalable and can be deployed to multiple servers.
Enterprises that select this product also already have an existing collaboration infrastructure.
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WebSphere Portal Extend provides all the functionality of WebSphere Portal Enable and,
additionally, includes sophisticated collaboration tools (for presence awareness and instant
messaging) and electronic forms to support the more complex team- and people-interaction
needs of large enterprises. Deployable to multiple servers and highly scalable, this offering is
positioned to solve the needs of enterprises when implementing a collaborative infrastructure.
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WebSphere Process Server is not supported on i5/0S
Workflow Builder and Workflow Engine are not supported

Electronic Forms is not supported

WebSphere Portal and Workplace Forms Integrator are not supported
WebSphere IP V6 is not supported
32-bit JVM is not supported

WebSphere Portal database support
IBM Cloudscape™ and IBM DB2 for i5/OS are supported
All other databases are not supported

WebSphere Application Server is not installed by the WebSphere Portal
installation process

Installing WebSphere Application Server product is a prerequisite to installing the
WebSphere Portal product

No WebSphere Application Server Install Factory support on
WebSphere Application Server V6.0

WebSphere Application Server iFixes must be installed manually

Functions not yet supported on i5/0S

WebSphere Process Server is not supported yet on i5/0S and, therefore, some Workflow
functions that are available in WebSphere Portal Enable and WebSphere Portal Extend are not
supported on i5/0S.

WebSphere Application Server Install Factory is not supported, which means that you must
install iFixes manually.

Workplace Forms is not supported on i5/0S but System i users can install it in a Microsoft
Windows environment that runs on an IBM Integrated xSeries® Server (IXS) for iSeries™ or
IBM Integrated xSeries Adapter (IXA) for iSeries.

IBM WebSphere IP V6 is not supported.

There is no i5/0S support for the 32-bit Java virtual machine (JVM). However, even when i5/0S
supported both 64- and 32-bit JVMs, WebSphere Portal V6.0 only supported the 64-bit JVM.

The only database supported by i5/0S is IBM DB2® for i5/0S, installed either locally or

remotely. This point is important because it means that, even in Linux® or IBM AIX® partitions
on the System i platform, the only database supported is DB2 for i5/OS.
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Minimum recommended hardware for a production environment:
3800 CPW, 6 GB of memory, six to eight disk arms
At least one full processor (no partial processor)
L3 cache
For example, 1-way 1.9 GHz IBM POWERS5™ processor
Minimum was increased because of experiences with installation and configuration performance
Reinforced by lab experiments on memory- and disk-constrained systems
No tuning results in poor performance
Best Practices for WebSphere Portal V6.0 on i5/0S deployments
IBM WebSphere Portal Tuning Guide

Meeting minimum hardware requirements

This chart shows the minimum recommended System i hardware for a WebSphere Portal
production environment. These minimums have been increased because of experience in the
field with installation and configuration performance. These minimums are reinforced by lab
experiments on memory- and disk-constrained System i models.

See the IBM WebSphere Portal Tuning Guide for iSeries for additional information. This guide
is available at ibm.com/servers/enable/site/education/abstracts/wsptuning_abs.html.

There is a link to this Web site in the Links section of this course.
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Take time to understand the customer’s environment and to provide good input
to the sizing tools

Plan for a staging or test environment with similar characteristics (topology) to
the production environment

Use IBM Systems Workload Estimator for a rough hardware estimate
http://www-912.ibm.com/wle/EstimatorServiet

Consult with IBM Techline for formal proposals (IBM intranet):
EMEA Techline: http://w3.ibm.com/support/emea/techline/sizing.html
Americas Techline: http://w3.ibm.com/support/americas/techline/sizewise.html
For Business Partners: ibm.com/partnerworld/techline

System i Benchmark Center

* Important: Sizing does not replace capacity planning and stress testing.

Sizing the solution — be careful, be methodical

You can also use the IBM Systems Workload Estimator to gain a rough hardware estimate for
your WebSphere Portal installation. See the following Web site:
www-912.ibm.com/wle/EstimatorServlet

For IBM Business Partner members, the IBM Techline can help with your formal proposals. Visit
the IBM intranet that is most appropriate to your geography:

EMEA Techline: http://w3.ibm.com/support/emea/techline/sizing.html

Americas Techline: http://w3.ibm.com/support/americas/techline/sizewise.html

For Business Partners: ibm.com/partnerworld/techline

You can also get the IBM System i Benchmark Center involved in helping you size your portal
application to the most appropriate hardware configuration. Visit the following Web site:
ibm.com/servers/eServer/iSeries/benchmark/CBC/index.html

Links to these Web sites are available in the Links section of this course.
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WebSphere Portal conceptual architecture
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WebSphere Portal conceptual architecture

WebSphere Portal is rich in services. Trying to detail every service is beyond the scope of this
course. However, it is helpful to address some of the aspects of WebSphere Portal by looking at
the conceptual architecture, as shown here.

Page aggregation: To provide users with a consistent, customized view of portal applications
on various client types, WebSphere Portal has services that can detect information about the
user, the client device and the preferred language. Services can also determine which
applications are accessible by the user. It is possible to combine the portlets into a usable view
for the targeted client device

The portal's view is delivered in a branded and customizable manner using themes and skins.
Themes determine the navigation controls; skins address the borders immediately surrounding
each application snippet or portlet. As part of the aggregation process, WebSphere Portal
determines and applies a user's preferences when rendering views. Transcoding services and a
JavaServer Page™ (JSP) tag library support view rendering for multiple client devices.
WebSphere Portal provides services for detecting the user's preferred language and delivering
the appropriate translated content.

Portlet container and services: WebSphere Portal recently added support for the Java Portlet
API, JSR 168. Services specified by JSR 168 include the following services: configuration, URL
rewriting, window modes, portlet and portal contexts, request and response handling, session
handling, servlet integration, security and view rendering. An important aspect of the Java
Portlet Specification is the cooperative portlet services that enable a portal to provide some of
the integration itself, which is referred to as integration on the glass. Portlets can use these
services to share data and provide the user with a seamless experience.
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For rapid application integration with the on demand workplace, you can use Web-clipping
services to expose pieces of existing Web applications through the portal interface. IBM
WebSphere Portal Document Manager provides an integrated solution for managing the ever-
growing flood of documents. WebSphere Portal includes an integrated search engine.

WebSphere Portal provides an extensive series of portlets for administering the portal
environment. WebSphere Portal offers many services and portlets for integrating with Lotus
collaboration software. WebSphere Portal provides services for storing, protecting and retrieving
user credentials in a credential vault. Single sign-on (SSO) is a service hat WebSphere Portal
offers for automatically authenticating users against various back-end systems through the
implementation of disparate security models.

J2EE: Because WebSphere Portal is an enterprise application running on WebSphere

Application Server, it can access services provided by a typical J2EE application server, which
includes EJB components, Web services, JDBC data sources, JMS and servlets.
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v"WebSphere Portal - the face of SOA

WebSphere Portal — the face of SOA

This next section of the course examines how WebSphere Portal acts as a front-end to SOA
and how you can use it to promote an SOA.
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What is a service-oriented architecture?

“An approach for building distributed
systems that deliver application
functionality as services to either user
applications or other services”

Or more simply explained...

Composing business value out of IT
assets

Services are the building blocks for reuse.

What is a service-oriented architecture?

SOA is an architecture that leverages open standards to represent software assets as services.
It provides a standard way of representing and interacting with software assets. Individual
software assets become building blocks that can be reused in developing other applications.

SOA shifts the focus to application assembly rather than implementation details and can be
used internally to create new applications out of existing components. SOA can also be used
externally to integrate with applications outside of the enterprise.

It is easy to understand the value of services if you think of them as building blocks for creating
applications.
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WebSphere Portal - front-end to SOA

Critical enablers:
Openness and reuse
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in the context of a business process

WebSphere Portal — front end to SOA

You can assemble components into composite applications, which are a vital element of SOA.
These composite applications are projected to users through a compelling front-end device — a
portal.

The foundation tenet of SOA is the concept of reuse, creating business applications and
processes that can be reused as needed, as with any other service. WebSphere Portal V6.0
delivers significant SOA enhancements through tools such as IBM WebSphere Portlet Factory,
which allows business users (as opposed to J2EE developers) to develop and deploy composite
applications and templates and, thus, allowing composite portal applications to be reused and
replicated. Other SOA enhancements include support for application context, application roles,
and the concept of membership and community.

With SOA, it is possible to leave the legacy application and reuse it in the portal environment
where it is much easier to access than the original application. Major analysts say portals will be
the first implementation of SOA for the majority of enterprises.

SOA and composite application capabilities enable businesses to be more flexible and
responsive in how they deliver business solutions. SOA is not about a single product or solution;
SOA is a mind set and architecture principle that looks at reusable business functions and
business processes; and it assembles applications from these building blocks. This enables
businesses to optimize what to in-source, what to out-source and what to near-source, bringing
flexibility to the business model.

People often think about these things starting from the back-end, through integration, business
process modeling, and optimizing the definition and use of services. A holistic approach extends
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to, or starts from the front end, though. Then, people experience SOA in a very practical way,
where users and services come closely together.

A portal is a composite application that is assembled at the front end. It is an aggregation point
for services that are delivered through portlets. This new feature in WebSphere Portal V6.0

makes it easier for business users to access and customize portals to interact with services they
need.
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SOA and WebSphere Portal add value

Business value of portal for users, IT and line-of-business

- Single point-of-access on one URL
- Self-service access applications

- Role-based access to enterprise
assets (filtering)

- Common navigational model, look,
feel and branding

Hide complexity
Single sign-On

Common presentation layer

- Cheaper and faster channel to deploy Reduce upgrade-related

- Reduce number of costly channels disruptions

- Increase adoption rate of their value Unification platform

- Saved money on recouped hardware
and administration

Self-service (pages)
Security (ACL)

SOA and WebSphere Portal add value

SOA and WebSphere Portal provide value for the business user, IT and the line of business.

For the user, these technologies present a single point-of access to many applications — all from
one URL. Self-service access applications, SOA and the portal also provide role-based access
to enterprise assets through filters, as well as a common navigational model, look, feel and
branding.

For the line of business, SOA and WebSphere offer a cheaper and faster channel for deploying
new function while also reducing the total number of costly channels. They accelerate the rate
of adoption for the value they deliver and allow the enterprise to save money as a result of
recouped hardware costs and reduced administrative burden.

For the enterprise’s IT department, SOA and WebSphere Portal provide tremendous value, too,
by hiding complexity and allowing support for a SSO process. These technologies deliver one
common presentation layer by serving as a unification platform and, because of their nature,
reduce upgrade-related disruptions. By nature, portals are highly effective in delivering self-
service types of Web applications and the security of all portal-driven applications is ensured
through access-control list (ACL)-based security.
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The value of WebSphere Portal and SOA
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The value of WebSphere Portal and SOA

Portals bring together vital information, applications and content. However, portals do more than
that — they bring together processes and allow people to interact with them in interesting ways.

Processes are everywhere, whether formal workflows or the more ad hoc types of workflows
that happen at the department level every day. A process takes place between portlets on the
Web page. Simply put, a change occurs in one portlet that triggers an activity that is presented
in another portlet. This intraportlet has many applications, including customer service and
customer tracking, as well as order-status and supply-chain issues. Additionally, all of these
processes are surfaced within a role-based environment that shows people only what they
should see, based on their role and security level.
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v'Portlet-application development

Portlet-application development

Now that basic portal and portlet concepts have been discussed, as well as the IBM offering in
this category, WebSphere Portal, you can now begin to understand what is involved with portlet-
application development. As you will see in the next section, portlet-application development is
similar to Web-application development. However, portal and portlets are more feature-rich and

robust.
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Developers, Web designers and portal administrators
can work independently

Web designers can develop new themes and skins to
change the look and feel

Portal administrators put it all together by laying out
portlets and pages

An important activity is to create portlets

Developing portals and portlets

Developers, Web designers and portal administrators can work independently when developing
and changing the portal.

Web designers can develop new themes and skins to change the look and feel of the portal.
Portal administrators put it all together by laying out portlets and pages.
When developing portals and portlets, one of the main activities is to create portlets. Some

portlets do not require any coding; however, there are several options for developing portlets
from the ground up, as is explained next.
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Level of integration with

Development option Skills Level
P P WebSphere Portal
Create custom portlets Java programming Advanced Completely integrated
Use IBM tools to build portlets | Experience with IBM tools Intermediate Not as integrated as custom portlets
Use other builder tools Experience with other Intermediate Depends on the tool

vendors’ tools

Buy portlet applications Beginner Depends on the application

Portal and portlet development

You can develop portals and portlets in any combination of methods. You can create them the
ground up or use IBM tools to build them. You can also use other builder tools, or you can even
buy portlet applications. This chart shows the level of skill required for each of these
development options. All of these options can be used to integrate System i applications and
data.
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v Developing custom portlets

Developing custom portlets

One of the more complex development options is to create portlets from the ground up. This
method is the most complex because it requires a clear understanding of portal and portlet
concepts and architecture. Although it is more complex, it also gives you the most power and
allows for tighter integration into WebSphere Portal and the surrounding framework.
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Portal applications are Web applications. However, there are
some differences

In a Web application, only one Web application is displayed in a browser
at any given time.
In a portal, multiple applications share a browser.

Additional WebSphere Portal application concepts
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Portal applications

In a portal, multiple applications share a browser. This is a key difference between applications
that run in a portal and Web applications that are displayed, one-at-a-time, in a browser.

Portlet modes
An additional portlet concept allows a portlet to display a different user interface, depending on
the task required of the portlet. The IBM Portlet API provides the following modes:

¢ View: When a portlet is initially constructed on the portal page for a user, it is displayed
in its view mode. This is the portlet's normal mode of operation.

e Help: If the portlet supports this mode, the portlet provides a help page for users to
obtain more information about the portlet.

o Edit: If the portlet supports this mode, the portlet provides a page for users to customize
the portlet for their own needs. For example, a portlet can provide a page for users to
specify their location for obtaining local weather and events. Users must be logged into
the portal to access the edit mode.

e Configure: If the portlet supports this mode, the portlet provides a page for portal
administrators to configure a portlet for all users of the portlet.

Portlets declare support for these modes in the portlet-deployment descriptor. All portlets must
support the view mode. The IBM Portlet API provides the PortletRequest.getMode() and
PortletRequest.getPreviousMode() methods for the portlet to determine the current or previous
mode.

The portlet skin can provide links that allow a user to switch between portlet modes. Clicking
one of these links changes the portlet's mode or state (see the following definition of portlet
state). The links can be implemented in a context menu or they can be rendered within the title
bar.
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Portlet states
Portlet states allow users to change how the portlet window displays within the portal. Portlet
states are maintained in the PortletWindow.State object with a Boolean value. The Portlet API
provides the PortletWindow.getWindowsState() method to determine the portlet's current state.
The following states can be invoked by using icons in the title bar, in the same way that
Windows applications are manipulated:
¢ Maximized: When a portlet is maximized, it is displayed in the entire body of the portal,
replacing the view of other portlets.
e Minimized: When a portlet is minimized, only the portlet title bar is displayed on the
portal page.
e Normal: When a portlet is initially constructed on the portal page, it is displayed in its
normal state — arranged on the page along with other portlets. When the portlet is
maximized or minimized, clicking a restore icon returns the portlet to its normal state.

Portlets declare support for these states in the portlet-deployment descriptor.
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Portlet-application architecture

JSP pages are actually a type of servlet. Each JSP page is automatically converted into a
servlet behind the scenes. Just as with a servlet, JSP pages provide developers with access to
the request and response objects; you write your output to the response’s output stream. Some
developers make the mistake of completely replacing their servlets with JSP pages, but they are
ideally used differently — in a manner that complements each other. JSP pages provide a
convenient syntax for generating your output — a mixture of Java, special JSP syntax and
browser markup (as with HTML and JavaScript) — whereas servlets, which are pure Java
technology, provide a cleaner way to interact with your business data.

The model-view-controller design, which is familiar to many developers, makes it easier to use
servlets and JSP pages together. The model part of the design is the business data and objects
that help in reading and updating it. The controller part of the design is the servlet, which takes
requests from the user's Web browser, acts on them using the model, and neatly packages the
information that the JSP page needs into one object (usually called a bean). The JSP page is
the view portion of the design that renders the information from the servlet in a clear and visually
pleasing way. Any platform that supports servlets can also support JSPs.
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Portlet application
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= JSP contains HTML and Java = Portlets are implemented with = Business logic can be
scriplets and can also use portlet- Java API (JSR 168 or the IBM implemented with various
tag libraries. Portlet API). technologies.

= One JSP is implemented for each
mode.

= Portlet JSPs are JSP fragments
and must not have HTML <body>
tags.

= *Alternatively, use JSFs.

Portlet application architecture (continued)

A JSP is a combination of HTML and Java scriplets. JSPs also use portlet-tag libraries. A single
JSP is required for each mode that you implement. Portlet JSPs are JSP fragments; they must
not have HTML <body> tags. Use JSF as an alternative.

Portlets are implemented with the Java API: JSR 168 or the IBM Portlet API

You can use various technologies, either manually or with visual development tools, to
implement business logic.

Note: The use of JavaScript is not recommended in portlets, because it can lead to
unpredictable results.
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Portlet JSP example

<% page session="fal se" contentType="text/htm"
i mport="java.util.*, javax.portlet.*, comibmflight400.portlets.*, comibmflight400.jdbc.*" %

[ <@ aglib uri="http://java.sun.con portlet" prefix="portlet" % ]— Tag library
<porilet: defi neChjects/>

<%
DBPor t | et Sessi onBean sessionBean =

(DBPort | et Sessi onBean) r ender Request . get Port| et Sessi on().get Attribut e(DBPort | et. SESSI ON_BEAN) ;
%>

<FORM et hod="POST"( acti on="<portl et: acti onlRL/>"> ) Tag

</tabl e>

ﬁ// Di spl ay search results \
Vector searchResults = sessionBean. get SearchResul ts();

if(searchResults !=null){

Iterator iter = searchResults.iterator();
Flightlnfo flight = null;

whi | e(iter. hasNext()){

flight = (Flightinfo)iter.next(); Java scriptlet
%>

<tr bgcol or =" #bf e6ee" >

<t d><%flight.get DepartGty() %</ td>
<td><%f1light.get Depart Ti ne() %</td>
</tr>

<% // Close if and for |oop
1} %

</t abl e>
</ FORW>

Portlet JSP example

Glance at this sample portlet JSP shown here. Notice its use of the tag library. You can also see
the tag itself, as well as the Java scriptlet that is embedded in the portlet.
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Although IBM Portlet APl and JSR 168 are different in
their implementations, the functionality that they
provide is similar.

In this presentation, we focus on concepts that apply
to both APIs.

WebSphere Portal Server supports portlets written in
IBM Portlet APl and JSR 168.

Deciding which API to use
Start with JSR 168

Use IBM Portlet API only if you need additional features that
are not available in JSR 168

Portlet API: IBM Portlet APl or JSR 168

Although IBM Portlet APl and JSR 168 are different in their implementations, the functionality
that they provide is similar. For example, both APIs support the following functions: request
processing, customization, messages and events and multiple devices.

All references in this presentation focus on concepts that apply to both APIs.

WebSphere Portal Server supports portlets written in IBM Portlet API and JSR 168.

Therefore, you might be confused when trying to decide which or these APIs to use. The
recommendation is that you start with JSR 168; use IBM Portlet API only if you need additional
features that are not available in JSR 168.

An excellent IBM Portlet APl and JSR 168 comparison white paper is available at:
ibm.com/developerworks/websphere/library/techarticles/0406 _hepper/0406_hepper.html

A link to this Web site is available in the links section of this course.
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Portlets are platform-agnostic

Can be deployed to any portal product that conforms to the specification

IT managers
Can support multiple portal products to accommodating various business needs
Can deploy to all compliant portal frameworks without much change
Developers
Can reuse code — create and maintain one set of JSR 168 compliant portlets
Run on any compliant portal server with few, if any, modifications.

Benefit from extra functionality beyond the standard servlet functionality (because this
APl is specifically designed for portlet creation)

Why use the JSR standard?

The primary reason for using the JSR standard portlet API is this: portlets that adhere to this
specification are portal-product-agnostic — which, after all, is one of the major attractions to
using Java in the first place. You can deploy JSR 168 portlets to any portal product that
conforms to the specification.

For IT managers, using the JSR standard gives them the ability to support multiple portal
products, thus accommodating the unigue business needs of various departments and
audiences. That is, compliant portlets can be deployed to all compliant portal frameworks
without extensive engineering changes.

For developers, using the JSR standard allows them to reuse code. They can create and
maintain one set of JSR 168-compliant portlets. Portlets can run on any JSR 168 Portlet
Specification-compliant portal server with few, if any, modifications. Because this API is
designed precisely for portlet creation, developers benefit from the extra functionality it offers —
beyond the standard servlet functionality.

For more detail, see the Sun Microsystems white paper Introduction to JSR 168 — The Java
Portlet Specification at
http://developers.sun.com/prodtech/portalserver/reference/techart/jsr168/pb_whitepaper.pdf

A link to this Web site is available in the Links section of this course.
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Portlet API: Request processing
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Portlet API: Request processing

This chart shows the flow of processing for a portlet request:

1. The user clicks the portlet link on the portal Web site. This causes a request to be sent
to the action-dispatcher function.

2. The action dispatcher sends input to the portlet as a request object.

3. The portlet accesses the application (which invokes business logic) that accesses data
and returns the data to the portlet.

4. The portlet generates markup fragments and passes the marked-up data to the page-
aggregation function.

5. The page-aggregation function builds the HTML page and returns it to the browser (that
is, it refreshes portal page so that the user can view the results of the request).
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Customization APIs Multiple instances of a portlet on the same page
Customize information for a group of users

For example: Management team can only
view sensitive data

Customize information for individual users —
administrator-controlled

Use customization APIs to display different information

Users can customize portlets by going to the Edit mode

For example: Allow users to modify their stock ticker

wiarld Clock P I o |

Group settings ~ —, |- Tim=:
11:07 AM Eastern Time [US & Canada) - 11/12/03

Time Zone Local Time
Alaskas 7:07 AM (11/12/03)
Individual settings —| amsterdam, Copenhagen 5:07 PM (11/12/03)

Quick Search:

| =l

Portlet APIl: Customization

You can also customize portlets on a user-group basis. You can assign permissions to some
user groups to use particular portlets; those without permissions to use the portlets do not even
see them in their portal.

A portlet can also change its output based on the user groups with which the current user is
associated; this is possible because the portal server provides an easy way to determine group
membership. The portal server can use an existing LDAP directory to import user groups, or you
can create a new user directory.

Yet another type of portlet customization occurs because of user preferences. These
customizations are subject to the limits that the portal administrator sets, but within these limits,
users can decide which portlets are in their portals, what pages those portlets are on and any
other preferences you choose to let them change. For example, you can allow users to
customize their stock-ticker portlet with their own portfolio of stocks and store that information in
the PortletData object for that user. When the user logs out and returns later, the saved
preferences are preserved from the previous session.
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ActionListener: Turns user clicks in your pages into action
events, an easy-to-use model familiar to many Java
programmers

WindowListener: Notifies your portlet of window events from
the portal — such as when your portlet is maximized,
minimized and restored

MessageListener*: Lets you handle messages sent from
one portlet to another.

* IBM Portlet APl only

Portlet APl — messages

Another important feature provided by the Portlet API is the ability to handle messages and
events. The ActionListener interface turns user clicks in your pages into action events; this is an
easy-to-use model that is familiar to many Java programmers. The WindowListener interface
notifies your portlet of window events from the portal, such as when the user has maximized,
minimized or restored a portlet. The MessageListener interface lets you handle messages sent
from one portlet to another. However, it is important to note that this interface is only available
with the IBM Portlet API.
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ActionEvents: Fires when portal receives an HTTP request
that is associated with an action (for example, the user clicks
a link or button)

WindowEvents: Fires when the user changes the state of
the portlet window

MessageEvents*: Fires when a portlet sends a message to
another portlet

* IBM Portlet APl only

Portlet APl — events

Portlet events contain information about an event that might trigger the need for a portlet to
respond. For example, when a user clicks a link or button, this generates an action event. To
receive notification of the event, the portlet must have an event listener implemented within the
portlet class.

Action events are generated when an HTTP request is received by the portlet container that is
associated with an action, such as when the user clicks a link. To receive action events, the
portlet class must implement the ActionListener interface and a portlet action. A portlet action
can be one of the following types: a simple portlet-action string or a portletAction object.

With the simple portlet-action string, actions that are created as simple actions can be run
multiple times, enabling a user's back button to work. Links created with simple portlet actions
are represented in the URL rather than in the session. Therefore, portlets with simple actions
can be placed on an anonymous page where no session exists.

The PortletAction object has been deprecated in favor of simple portlet action strings. It is
maintained in the Portlet API to support existing portlets that use PortletActions. You always
need to use simple portlet actions instead of PortletAction objects.

Message events are generated when another portlet within the portlet application sends a

message. This function is only available with the IBM Portlet APl and is discussed in greater
detail shortly.
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Two-phase request processing in a portlet involves the following two
types of processing:

Action processing
Request processing

Action processing is guaranteed to complete before a portlet is
called to render.

Portlets should use the service phase only to render portlet output.

/ Portlet page \ 1. An action event is fired from Portlet 1.
2. actionPerformed() is called in Portlet 1.
3. service() is called in Portlet 1.
Portlet 1 Portlet 2 4. service() is called in Portlet 2.

= J

Portlet APl — two-phase processing

A portlet has a different processing and rendering sequence than a servlet. A servlet does all of
its processing in the service() method. A portlet, on the other hand, uses two-phase processing
that is split between an event phase and a render phase. This split is hecessary to
accommodate communication between portlets before rendering output in the service stage.
The event phase is guaranteed to complete before a portlet is called to render.

During the event phase, the portlet implements an ActionListener interface, which provides the
actionPerformed() method, to which an ActionEvent object is passed. When a user clicks a link
or a submit button, an ActionEvent can be generated. The portlet action can be obtained from
the ActionEvent, which describes the triggering event. When the actionPerformed() method is
invoked, a response object is not available because this is not a rendering step. All state
changes must be handled during action processing.

Portlets should use the render phase only to render portlet output; do not place logic in the
rendering phase. The service() method is not only called following the actionPerformed()
processing when a user clicks on a link or button in a portlet, but is also called when the portal
page refreshes. Thus, given a page with two portlets, A and B, when the user clicks a link in
portlet A, the actionPerformed() and doView() methods are called for portlet A, but only the
doView() method is called for portlet B. After the content-generation phase has started, no
further events are delivered. For example, messages cannot be sent from within the
beginPage(), service() and endPage() methods. The resulting message event is not delivered; it
is essentially discarded.

The event listener is implemented directly in the portlet class. The listener accesses the
PortletRequest from the event and responds using the PortletRequest or PortletSession
attributes.

Note: AJAX allows for re-rendering of a single portlet, instead of all portlets.
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Single-addressed messages: Messages sent to a specific
portlet by specifying the portlet name on the send() method.

Broadcast messages: Messages sent to all portlets on the page.

Can send messages to portlets located on the same page
(same or different portlet applications)

Cannot send messages to portlets on other pages

IBM Portlet API — messaging

IBM portlets that either implement the PortletMessage interface or extend the
DefaultPortletMessage class can send information to other portlets on the page. Portlets
receiving the message must implement the MessageListener interface and an object with the
type PortletMessage. However, it is recommended that you use the property-broker service for
interportlet communication.

Message events can be sent from one portlet to others if the recipient portlets are members of
the same portlet application and are placed on the same page as the sending portlet.
Additionally, a DefaultPortletMessage can cross portlet-application boundaries and might be
sent to all portlets on a page. A MessageEvent can be sent actively to other portlets only when
the portlet is in the event-processing cycle of the portlet container, otherwise an exception is
thrown. There are two types of messages:

e Single-addressed messages are messages sent to a specific portlet by specifying the

portlet name on the send() method.
¢ Broadcast messages are messages sent to all portlets on the page.

Message events are useful when changes in one portlet must be reflected in another one. An
object with the type PortletMessage has to be implemented, which is passed by means of the
MessageEvent. The portlet that receives the message must implement the MessagelListener
interface and an object with the type PortletMessage.
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A communication mechanism for independent portlets
Can broadcast properties to multiple portlets

A “wire” can be created to send messages without user action

IBM Portlet APl — click-to-action

Click-to-action (C2A) provides a platform for portlet messaging and an intuitive GUI for users.
With a click of the mouse, C2A facilitates easy data transfer from a source portlet to the target
portlet. When the user clicks the C2A-enabled icon in the source portlet, a pop-up menu is
displayed that contains a list of possible targets for the action. After the user selects the target,
the built WebSphere Portal property broker delivers the data to the target in the form of a
corresponding portlet action, causing the target portlet to react and display a new view with the
results.
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Messaging C2A
Portlets are tightly coupled Portlets are loosely coupled
Can send any Java object that Can send a single string value that
implements PortletMessage is visible to a user
Programmer-controlled integration User-controlled integration of
of portlets portlets
Design-time integration Runtime integration

IBM Portlet APl messaging and C2A

This chart illustrates the contrast in characteristics of using messaging with the IBM Portlet API
as compared to using C2A with the IBM Portlet API for the same purposes.

With messaging, portlets become tightly coupled, whereas C2A allows the portlets to be loosely
coupled.

With Messaging, it is possible to send any Java object that implements PortletMessage. In
contrast, C2A supports the sending of a single string value that is visible to the user.

With messaging, the developer must control the level of portlet integration. C2A allows the user
to control the level of portlet integration.

Messaging forces design-time integration efforts; C2A supports runtime integration of portlets.
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A sample application — portlets in action

In this sample portlet application, information from a call-router portlet can populate the call-
center employee’s desktop so that he or she can more rapidly assist the customer who has
called in for assistance.

A people-awareness portlet is also available on this portal to allow the customer to chat with
customer-service representatives. The employee can see that this method of support has
successfully helped this same customer in the past.

A people-tag portlet can be extended with application-specific capabilities, such as rerouting the
call. This can be of value if the call needs to pass to a second level of customer-support
expertise to resolve the issue.
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Built-in support to automatically use different JSP pages for
different user devices

For example, browsers, PDAs or other mobile devices
Portal server chooses the appropriate interface for each device

Support for multiple portlet controllers allows different page and
action sequences for each device type

No need to program to a lowest common denominator; provide
multiple interfaces for different device types, reusing the same
underlying business logic

Portlet APl — multiple-device support

Portlets also have many standard features that are not available to servlets at all. One key
feature is built-in support to automatically use different JSP pages for various user devices. This
lets you write portlets that work on many devices, including desktop computers with modern
Web browsers, older or palmtop computers with limited Web browsers, PDAs and Web-enabled
wireless phones. You do not need to program to the lowest common denominator
(technologically speaking); you can provide multiple interfaces for different device types, reusing
the same underlying business logic; the portal server chooses the most appropriate one for
each user. You can even have multiple portlet controllers, which allows you to have different
page and action sequences for each device type.
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Portlet APl —themes

= Another key feature — the ability to customize look and feel

— Theme development tools

— Copy and modify an existing theme
* JSP pages (default, banner, navigation)
* Images
* Stylesheets
— Deploy the new theme in WebSphere Portal Server

- O Zrder Details

My Mewsroom

My Finances

Simple Portets Srder Surnrnary

Orders for January Erter arder id to displ

Order_ID Customer_ID Status Submit )

@ 01z001000000 @ ST2EEE83 . CELATED

Portlet Messaging

C2A Portets

Portlet APl — themes

Yet another key feature of portlets is the ability to customize them in a number of ways. When
developers use the standard cascading style sheet that the portal server provides, all of their
portlets have the same look and feel. Companies can create themes and skins for their portlets
that reflect their individual style, and all the portlets (even those developed by a third party)

change to that new style automatically.

Page 60 of 73



IBM Toolbox for Java and JTOpen: A library of Java classes and
APIs for accessing System i programs, functions and data

JavaBeans RPG and COBOL
S m—
Portlet
— IBM Toolbox
* .
o SRy DB2 for i5/0S
« Database * Jobs
*IFS * Messages
* Programs * Users and groups
« Commands * System settings
« Data queues  System values
« Print * Others ...

Integrating with System i applications and data

The IBM Toolbox for Java, which is available as a cost-free download from the Web site below,
contains a library of very useful Java classes and APIs for accessing System i programs,
functions and data: ibm.com/servers/eserver/iseries/toolbox

Note: JTOpen is the open version of IBM Toolbox for Java and is downloadable from the Web
site listed here.

There is a link to this Web site in the Links section of this course.
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Common integration scenarios
Program call
Database integration
Web services
All integration options are APIs from IBM Toolbox for Java
Shipped with every System i model: JT400.jar
Shipped with WebSphere Development Studio Client for System i

Open source version: JTOpen.jar

Integrating with System i

When you plan for the integration of applications on the System i platform, you will certainly
become familiar with IBM Toolbox for Java. Common integration scenarios include the use of a
program call to initiate stored procedures or other RPG code. There are also some tools for
connecting to and taking advantage of the sophisticated DB2 database that is provided with the
delivery of every System i model ever since the family’s inception a couple of decades ago.
Additionally, the toolbox has tools for building Web services that encompass RPG,

COBOL and DB2 resources.

All integration options are provided as APIs from IBM Toolbox for Java. This toolbox is

conveniently shipped with every System i model, contained in a Java Archive (jar) file called
JT400.jar. These tools are also shipped with the WebSphere Development Studio Client for

System i product.

Note: The downloadable, open-source version of JT400.jar is JTOpen.jar.

Page 62 of 73



v Using portlet builders from other vendors
v Purchasing portlet applications

Other portlet builders and purchased portlet applications

From a portlet-application development standpoint, yet another available implementation option
is to use any of the many portlet builders from IBM Business Partners, or you can purchase
portlet applications as well.
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WebSphere Portal Business Solutions Catalog

Be recognized for your innovation. Test your products against pre-established criteria to ensure
compatibility with certain IBM offerings. Receive development and integration assistance during
the validation process. Gain valuable exposure to IBM Business Partners from a variety of IBM
PartnerWorld® offerings and Web sites.

Upon successful validation, earn the right to display specially designed IBM emblems, logos and
marks in the packaging and marketing materials of your qualified offerings. These licensed
trademark materials can help you identify and promote your software, hardware, services or
technology solution as a qualified offering that meets compatibility and integration specifications
established by IBM.

IBM Business Partners who want to list their system integration or product integration solutions
in the IBM Workplace Solutions Catalog and IBM Global Solutions Directory to help differentiate
themselves from the competition and gain exposure to IBM clients and sales teams.

Business Partners who want to earn the right to use the “Ready for IBM WebSphere Portal” or
the “Ready for IBM Lotus Domino” software mark can help show their customers their
commitment to quality.

The IBM Workplace Solutions Catalog, which features industry-specific and horizontal solutions
for on demand business, gives you targeted exposure directly to potential and current users of
the IBM Workplace™ family of products, including Lotus Domino and WebSphere Portal
software. The Global Solutions Directory gives you worldwide exposure to IBM clients.

To find more details, go to http://catalog.lotus.com/wps/portal/portal

There is a link to this Web site in the Links section of this course.
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Portlet-builder tools
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Portlet-builder tools

Portlet-builder tools are available from both IBM and its Business Partners. Some of these tools
are cost-free; others are available for a fee, but they usually offer a free-trial period for you to
determine if it suits your development needs.

To find these providers, go to the IBM catalog site and search the WebSphere Portal Catalog for
portlet-builder solutions. Some of the tools and solutions include the offerings you see on this
chart. However, there are many, many more.

Look for a companion course to this one, entitled “Understanding IBM portal tools.” It provides

more detail on the portal- and portlet-development tools that help you build enterprise-class
portal sites.
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v' Making portlets from existing Web applications

Making portlets from existing Web applications

And finally, the next section of this course discusses how you can migrate a Web application
into a portlet.
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Web applications need a container to run in Portal
Possible containers

iFrame portlet or Web-page portlet
Web-clipping portlet

...or develop from the ground up
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Web applications and portal applications

For Web applications to run in a portal, you must package them in a container. A few examples
of containers that are becoming popular among developers include the iFrame portlet (also
called a Web-page portlet) and a Web-clipping portlet.

iFrame and Web-page portlets display a Web application in WebSphere Portal. However,
there are some limitations. For instance, iFrame and Web-page portlets do not use the IBM
Portlet APl and, hence, do not support features of WebSphere Portal such as single sign-on,
messaging, customization and others. Additionally, the application state is lost when a portlet is
resized or a page is refreshed (for example, when another portlet is modified) — this can be
quite tricky to attempt to work around.

In contrast to iFrame and Web-page portlets, a Web-clipping portlet has the mission of
displaying content from other Web sites. This solution is useful for displaying static content or a
small part of the dynamic content that is presented on another Web site. To implement Web-
clipping, you must invoke transcoding technology to convert the Web pages so that they comply
with the Portlet API. The limitation to using Web-clipping portlets is the same as for iFrame and
Web-page portlets — there is no support for WebSphere Portal features. Additionally, not all
Web-site implementations are capable of being clipped. There might also be some
unpredictable behavior when a Web site that is being clipped needs to maintain state.
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Portalizing a Web application: migrating the Web
Application to use Portlet APl and run natively in
WebSphere Portal Server

Main tasks:

Evaluate presentation layer: a Web application can be converted
to multiple portlets that can interact with each other

Change JSPs to comply with Portlet API

Implement communication mechanism between portlets:
messaging and click-to-action

Replace the controller layer (servlets) with portlets

Portalizing from the ground up

Of course, you can always develop your own container that migrates the Web application to use
the Portlet API and run natively in WebSphere Portal Server. This might be necessary if you
need a means of preparing applications for a portal that more narrowly fits your particular
situation. If you decide to do this, there are four main tasks, as follows:
1. Evaluate the presentation layer. (Remember, you can convert a Web application to
multiple portlets that interact with each other.)
2. Change the JSPs to comply with the Portlet API.
3. Implement a communication mechanism between portlets (for example, messaging and
C2A).
4. Replace the controller layer (servlets) with portlets.

Another consideration when moving an application onto a portal site is the fact that some Web

applications take over the entire browser window, with no opportunity to scale down the
presentation.
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Export a portal application as a WAR file

Deploy the portal application in WebSphere Portal Server
Set permissions on the portlets

Add the portlets to the Portal pages

Portal-application deployment
After you have packaged your Web application in a portal container, there is a four-step process
to finally present the application to users over the portal, as shown on this chart.
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= Defined a portal, portlet and portal server
= Gave product overview of the IBM portal offering
= Briefly discussed how Portal acts as the front-end to an SOA
— Reuse: Reusable assets reduce engineering costs and deployment times
— Productivity: promoted by dynamic, role-based content
— Openness: standards-based to allow for enterprise agility
= Discussed portlet application development options including:
- Developing custom portlets and the IBM Toolbox for Java
- Other-vendor portlet builders
- Purchase portlet applications via the WebSphere Business Solutions Catalog
- Portalizing existing Web applications (IFrame, Web-clipping, from scratch)

Summary

This course covered a lot of material in the past hour. You should now understand the meanings
and value of a portal, a portlet and a portal server. There was also an explanation of the IBM
portal offering, WebSphere Portal Server. You know that the portal acts as the front end to a
service-oriented architecture (SOA). The important thing to remember about SOA is that it
provides a flexible means of reusing application assets, which helps reduce engineering costs
and deployment timeframes. Because of its theme of reuse, SOA increases developer
productivity. And because SOA is based on an open standard, it supports greater flexibility for
the enterprise as new needs arise that require the support of IT resources and infrastructure.

In this course, you became aware of several development options for building and incorporating
portlet applications. For instance, you can develop custom portlets and use IBM Toolbox for
Java (or JTOpen) for its wealth of APIs and tools that allow you to have access to System i
resources, including its award-winning, integrated DB2 database. You are now more familiar
with the fact that a wealth of portlet builders and tools is available from IBM Business Partners
— literally thousands of Business Partners post their software offerings on the IBM
PartnerWorld solutions and catalog Web sites.

Finally, the presentation showed what is involved in portalizing your existing Web applications.
You can do this by using iFrame or a Web-page portlet, as well as using a Web-clipping portlet.
Depending on the Java skills the enterprise has in-house, you can modify your current Web
application code from scratch.

One further reminder, be sure to look for a companion course to this one, entitled “IBM portal

tools.” It provides more detail on the portal- and portlet-development tools that can help you
build an enterprise-class portal site.
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Resources

e IBM eServer i Information Center
http://publib.boulder.ibm.com/iseries

¢ IBM Publications Center
www.elink.ibmlink.ibm.com/public/applications/publications/cgibin/pbi.cgi?CTY=US

e |IBM Redbooks™
www.redbooks.ibm.com
WebSphere Portal v6 Best Practices (SG24-7387)
Best Practices for migrating to WebSphere Portal V6 (redp4227)
Best Practices for WebSphere Portal (redp4100)
Other programming guides, best practices, guidelines, handbooks and product
information

o WebSphere Portal home page
ibm.com/websphere/portalfamily

e Portal Zone for developers
ibm.com/websphere/developer/zones/portal

o WebSphere 5.1 Portal demonstration site
www.wps51.dfw.ibm.com/wps/portal

=  WebSphere 6.0 Portal demonstration site (requires cost-free registration)
http://portal.ibmdemo.com/wps/portal

=  WebSphere Portal offerings and their features
ibm.com/software/genservers/portal/features

= IBM Systems Workload Estimator
www-912.ibm.com/wle/EstimatorServlet

= Portlet APl comparison white paper: JSR 168 Java Portlet Specification compared to the
IBM Portlet API
ibm.com/developerworks/websphere/library/techarticles/0406_hepper/0406 _hepper.htmi

= |BM Toolbox for Java and JTOpen download Web site (also contains a library of Java classes
and APIs)
ibm.com/servers/eserver/iseries/toolbox

= |BM WebSphere Portal Tuning Guide
ibm.com/servers/enable/site/education/abstracts/wsptuning_abs.html

= |IBM Systems Workload Estimator
www-912.ibm.com/wle/EstimatorServlet
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http://portal.ibmdemo.com/wps/portal

EMEA Techline
http://w3.ibm.com/support/emea/techline/sizing.html

Americas Techline:
http://w3.ibm.com/support/americas/techline/sizewise.html

Business Partner Techline
ibm.com/partnerworld/techline

PartnerWorld Virtual Innovation Center™
ibm.com/isv/iwelcome/vic.html

IBM System i Benchmark Center
ibm.com/servers/eServer/iSeries/benchmark/CBC/index.html

Sun Microsystems white paper JSR 168 — The Java Portlet Specification
developers.sun.com/prodtech/portalserver/reference/techart/jsr168/pb_whitepaper.pdf
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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. Questions
on the capability of non-IBM products should be addressed to the supplier of those products.

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.
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