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Abstract— IBM WebSphere Portal is a middleware platform 

that provides a single point of interaction with dynamic 

information, applications, processes and people to help build 

business-to-employee (B2E), business-to-business (B2B) 

and business-to-consumer (B2C) portals. WebSphere Portal 

also supports a wide variety of pervasive devices enabling 

users to interact with their portal anytime, anywhere - using 

any device, wired or wireless.                                        
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I. INTRODUCTION 

IBM first announced WebSphere Portal Server for AIX in 

2001. Since then, IBM has released versions that run on 

Linux, Microsoft Windows, HP-UX, Solaris,i5/OS, and 

z/OS. 

Portals are emerging as the next-generation 

desktop, providing employees, partners and customers with 

the specific information and tools they need. A portal can be 

used to provide access to various types of corporate content, 

to third-party information sources such as stock prices, and, 

more importantly, single sign-on access to multiple 

enterprise systems such as e-mail, ERP and CRM 

applications. 

If your organization is a Domino shop, and you're 

thinking about building an enterprise portal, then odds are 

you're looking at IBM's WebSphere Portal, as it has the 

capability to seamlessly integrate your Domino 

infrastructure, allowing you to leverage the intellectual 

capital stored in your Domino databases. 

WebSphere Portal is implemented as a collection of 

J2EE applications running on a WebSphere Application 

Server. It employs portlets -- essentially content containers, 

or windows, which display specified content -- that can be 

configured for individual user viewing preferences or device 

requirements. 

The great thing about portlets is, they can be 

created from scratch for specific needs, with IBM's 

WebSphere Portal Application Integrator (WPAI), Portlet 

Builder for Domino, or one of the third-party portlet builder 

tools. You can also use IBM's WebSphere Studio Site 

Developer (WSSD) and the Portal Toolkit to build your own 

completely custom portlets. WSSD and the Portal Toolkit 

enable you to create, test and interactively debug portlets, 

and best of all, they come with WebSphere Portal in-the-

box. 

In contrast, WebSphere provides a runtime 

environment for Java 2 Enterprise Edition (J2EE) 

applications, but you either have to write those applications 

yourself or purchase them. IBMs business solutions Portal 

and Commerce are good examples of J2EE applications that 

run on WebSphere, but if you don't have those or other J2EE 

applications, then WebSphere isn't very useful. 

II. KEY FEATURES AND FUNCTIONS 

To create and manage all of these portlets, WebSphere 

Portal provides a number of tools to enable administrators 

and developers to manage the portal configuration, create 

pages, place portlets onto the pages, define access 

privileges, and add search, collaboration and personalization 

functions. It also is able to identify the client device type, 

deliver content in the appropriate language (WebSphere 

Portal is multilingual out-of the-box) and format for the 

device from which the portal is being accessed. 

However, keep in mind that not all the versions of 

Portal support all the features. Only WebSphere Portal 

Extend -- the most advanced of the WebSphere Portal line -- 

includes everything mentioned below. The others -- Portal 

Express, Portal Express Plus and Portal Enable -- contain 

some, but not all of the features. Selecting the right package 

is a key factor in establishing a good balance of cost versus 

benefit for your company. 

Content publishing. All of the WebSphere Portals 

except for Portal Express can aggregate, personalize and 

publish content. Portal comes with a portlet called the Portal 

Document Manager, for creating, editing, approving and 

publishing content in the portal. PDM provides a common 

folder hierarchy, enabling users to define their own folder 

structure, securing folders and publishing documents or 

putting them into a workflow for reviewing and approval. 

WebSphere Portal does not, however, provide for 

content management. That capability has to be added by 

purchasing and integrating an enterprise content 

management application, such as IBM's Lotus Workplace 

Web Content Management, FatWire's Content Server, or 

Interwoven's TeamSite and Vignette's Content Management. 

Selecting the right content management product is a critical 

success factor for your portal. With the exception of 

Vignette, portal vendors provide "lightweight" content 

management capabilities at best. Indeed, too many portal 

projects come to a screaming halt when suddenly faced with 

the need for managing and publishing the content. 

Search capabilities. Portal provides search 

capabilities to help users find content. It can index and 

search text as well as 200+ file types. A sophisticated search 

engine supports free-text searches and query assistance. In 

addition, the IBM Extended Search (included only in 

Extend) provides seamless search integration with relational 

databases, Domino databases, and Internet, intranet and 

extranet sources. 

Personalization. Developers can make portlets that 

are "personalization-aware" and the WebSphere 

personalization engine determines which content should be 

delivered based upon the rules. This saves developers from 

coding the logic to determine what content to deliver to 

which users, and allows business users to change which 

content is delivered to whom and when without assistance 
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from developers. Personalization is available in all of the 

Portal versions except Express. 

Collaboration. WebSphere Portal comes out-of-the-

box-enabled for collaboration in the form on a programming 

interface, which can be leveraged in custom portlets. This 

programming interface is called the Collaboration 

Components. The Express Plus and Extend packages also 

include a collection of pre-built collaboration portlets called 

the Collaboration Center. If you're using the Express or 

Enable package, you can download the Collaboration Center 

portlets from IBM at no charge. The Collaboration Center 

contains portlets for Lotus QuickPlace team environments as 

well as instant messaging via Lotus Sametime. 

Given the seemingly endless list of capabilities 

which are provided in varying degrees in the different 

WebSphere packages, it's critical to devote sufficient time to 

selecting the right Portal for your business needs and 

budget. Evaluating your content management needs and 

addressing those needs up-front will also improve you 

chances of a speedy and successful portal deployment. 

III. PORTALS AND THEIR IMPACT ON ORGANIZATION 

An IBM On Demand Workplace provides a platform for 

integrated service delivery across corporate functions and 

business units. Therefore, there is not one owner of all 

business applications, or a natural owner within most 

organizational structures. Governance IBM On Demand 

Workplace governance will establish a structure of shared 

ownership and accountability for strategy, development, and 

operations. According to a Forrester Research Report, 

Making Enterprise Portals Pay, August 2001, 71% of the 

respondents stated that the biggest implementation challenge 

is managing organizational issues for an enterprise portal. 

Alongside the technology, content, and services, successful 

portal implementations include governance. 6 WebSphere 

Portal Best Practices therefore, it is important to establish a 

committee who will govern the design of the portal. Design 

includes, but is not limited to, security, navigation, and 

system integration. This might be very difficult to 

implement if your corporate culture has previously allowed 

ad-hoc Web page and content publishing. The governance 

committee will work alongside your architects to prioritize 

and validate business requirements and to review solutions 

for feasibility. For example, a governance committee might 

created standards for: Content management 

Security/authentication Data warehousing Profile 

management Search and taxonomy Enterprise brand (look, 

feel, navigation) Metrics/scorecard Governance spans your 

portal strategy, decision-making, and standards. Governance 

not only addresses internal requirements, such as a 

corporate-wide look and feel to the portal, but also external 

requirements, such as portal integration with existing 

applications. Other members typically included in the 

governance framework include corporate communications, 

IT services, application development, and human resources. 

Within the IBM deployment of an On Demand Workplace 

global Web architecture (GWA), standards have been 

applied to ensure consistency in content and design 

processes, yielding a 20% reduction in the cost to deploy 

Web applications. 

IV. LAYOUT OF A TYPICAL WEBSPHERE PORTAL 

IMPLEMENTATION 

 

Themes and skins, in association with the portal engine and 

navigation tag libraries, are responsible for the page layout, 

look and feel, and navigation. The portal servlet knows 

nothing about what the interaction model should look like or 

how it behaves; it simply dispatches the theme and skin 

JavaServer™ Pages™ (JSP™) that do all of the rendering 

work. 

A. Portlets 

Portlets provide the means of delivering applications and 

content on the portal. The term portlet refers to a small 

reusable program that can be placed on the portal page to 

perform a specific function, such as retrieve and display a 

piece of information. 

B. Themes 

Themes provide the navigation, appearance, and layout of 

the portal, including colors, fonts, and images outside of the 

portlet content area (Home screen). 

C. Screens 

Screens fill the area of the portal that typically displays 

portlets (Home screen), but can also display other content in 

its place, for example, a login form or error message. 

Screens are selected from navigation icons in the theme. 

D. Skins 

Skins represent the border rendering around components, 

such as row containers, column containers, or portlets. Skins 

are installed independently from themes. However, the 

administrator can set a default skin for a theme. 

Theme and skin JSPs, along with the “screen” JSPs 

responsible for such things as error display, login, and 

logout, are stored under the main portal EAR (wps.ear) as 

HTTP addressable entities. Themes can be assigned for top-

level pages only; all sub-pages inherit the theme from the 
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top-level. Skins can be assigned on a per-portlet basis, and 

control how the portlet should be decorated as it is rendered, 

such as border and skin button styles. 

Themes and skins are, therefore, the natural 

extension point for customers to add their custom navigation 

or portal-wide business logic (hidden pages, global variable 

space, and soon). The problem with this is that this makes 

themes and skins very difficult to migrate, because of the 

custom Java and JSP code. Migration is also complicated 

because the portal model tag libraries, used as the basis for 

navigation tree rendering, are not yet solidified and public. 

V. VARIOUS FLAVOURS OF PORTAL 

WebSphere Portal is a key component of the IBM strategy 

for On Demand Business. A WebSphere Portal On Demand 

Workplace: Provides one place with personalized access to 

your resources. Integrates content, learning, expertise, 

collaboration, and business applications. Enables increased 

productivity through role-based delivery of resources. 

Eliminates development deployment costs through reuse. 

Roles will open the doors to content and people. The right 

level of information will come to a person based on their 

role. Finding experts and communities to help will be driven 

by experiences. A manager is able to do what is expected 

because of the just-in-time instruction and training. The 

intranet is an incredible asset that helps deliver what every 

person needs. Portals will be the mechanism to support this 

next on demand computing era. The vision is to move from 

unit portals and stand-alone applications to a single 

workplace available to support roles. Portal solutions can be 

designed to fit the needs of a particular target audience or 

business segment. There are business-to-business (B2B), 

business-to-employee (B2E), business-to-consumer (B2C), 

and collaboration portals. A B2B portal solution facilitates 

quick communication between company employees, 

company business processes, and suppliers. This type of 

portal is designed to result in shorter order-to-delivery 

cycles, an increase in productivity, and a reduction in 

bottlenecks. A B2E portal is designed to increase 

productivity and reduce costs by providing a single, 

consistent interface.  

The main design goals are typically to integrate 

existing applications and increase communications while 

reducing complexity. Faster access to people, processes, and 

information and improved communications are added 

benefits. A design goal of a B2C portal solution is to support 

better customer service and increase revenue. This type of 

portal helps enable a business to be more responsive to 

customers and provide accurate and up-to-date information 

while increasing the customer’s loyalty to the business. The 

collaboration portal is designed to facilitate collaboration, 

communication, and human interaction. The goal of the 

collaboration portal is to catapult productivity to higher 

levels and enable geographically dispersed teams to work as 

though they were all in the same location. This type of 

portal provides content management services, the mining 

and organization of related information, along with 

collaborative services that allow users to chat, e-mail, share 

calendars, and define user communities. Collaborative 

portals are typically internal corporate portal installations. 

IBM began using WebSphere Portal in April of 2004 when 

they converted from their Web-based intranet to a portal-

based intranet. The intranet site provides IBM employees 

with three major areas of information: Home, Work, and 

Career and Life, all of which contain portlets that can be 

modified to meet the needs of each individual employee. 

Employees can chose the type of information they would 

like to see and they can search for other employees within 

the company, and they can do this in several different ways. 

To help the company and its clients grow their businesses, 

IBM needed a more powerful platform to tap into its 

greatest competitive advantage—the collective knowledge, 

experience, and expertise more than 300,000 employees. 

Chapter 1. What is a portal? 5 Business benefits include: 

Faster accessibility to people, processes, and information 

$680 million annual cost savings Employee productivity 

increased by 1-3 hours/month 90% of U.S. IBM personnel 

enroll online for benefits 80% reduction in average expense 

processing costs Technical benefits include almost 1 million 

visits daily through a single, unified interface, accessing: 

Employee directory Human resources online services Travel 

services and expense management Manager's corner 

Learning center 1.4 Bene 

VI. BENEFITS OF DEPLOYING A PORTAL 

Customers choosing one of the WebSphere Portal offerings 

can realize tangible business and technical benefits: 

Revenue benefits, as a result of tighter relationships with 

customers or partners, workforce productivity, innovation, 

and reduced cycle times Operational cost reduction, as a 

result of operational efficiency, better information flow and 

knowledge, and consistent infrastructure Increased 

employee productivity and improved decision making 

because of access to more relevant information, and a single 

access point to applications and collaboration tools Better 

security and single sign-on, resulting in fewer passwords to 

administer and better user experience Reduced training 

costs, resulting from common presentation and a consistent 

user interface Unification of applications, giving them a 

longer useful life, with new ways of accessing them through 

the desktop and pervasive devices 1.5 

VII. BEST PRACTISES FOR WEBSPHERE PORTLET 

DEVELOPMENT 

A. Performance Tracking 

A portlet must cohabit a portal page with other portlets, 

which it may not be aware of, so performance becomes a 

key issue in portlet design. To compound the issue, the 

portal is the main entry point for users to access other 

applications. From the users' perspective, any performance 

issue is the fault of the portal. It is the portal that's slow -- or 

worse, "broken" -- not the ERP or sales application. 

Therefore it is extremely important for administrators to be 

able to trace the performance of the portlets in order to 

quickly and correctly isolate bottlenecks. 

To determine whether the performance of your 

application is adequate or not, the first critical step is to 

document acceptable response times for existing 

applications. You can then test your system against those 

times. I call it a "critical" step because determining user 

expectations and testing against those expectations is the 

most important, yet overlooked, factor in the success of a 
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portal. After all, perception is a key component of 

performance. 

The easiest way to trace the performance of 

individual portlets is to add timers to your code. Timers are 

an excellent way to track response times and pinpoint the 

source of a performance bottleneck. Plant the timers at 

critical operations, such as calling third-party APIs or 

enterprise systems. 

Logging is another tool for identifying bottlenecks. 

The first step is to enable the response time logger within 

the IBM HTTP server. That allows you to compare the 

HTTP server's access log to the client's response time log to 

determine whether a bottleneck exists in front of, or behind, 

the HTTP server. Be sure to log all executed SQL 

statements on the database. SQL commands can also be run 

through a command analyzer to see how they might be 

modified to improve efficiency. An example of such a tool 

is the SQL Explain facility in DB2. 

B. Memory Usage and Garbage Collection 

When faced with dramatic performance failures, such as a 

frozen screen or unresponsive server, take a look at the 

garbage collection performance in the Java virtual machine 

(JVM). Garbage collection kicks in when the JVM cannot 

find sufficient memory to execute a request. Garbage 

collection is a Stop-The-World (STW) activity, which 

means the JVM stops all processes. Then it releases the 

memory used by objects that are no longer being referenced 

by other objects. This frees up space in the memory. 

IBM's JVMs are tuned for the best out-of-the-box 

performance and use multiple helper threads on 

multiprocessor systems to minimize garbage collection time. 

Nevertheless, if you experience extremely slow response 

times, you should enable garbage collection logging to 

determine whether or not those times correspond to garbage 

collection activities. If that is the case, consider increasing 

the size of the heap -- the memory space allocated to the 

JVM -- for temporary relief until you find out what is 

causing garbage collection. When massive amounts of 

objects are created and discarded (no longer referenced), 

perhaps by a poorly designed portlet application, garbage 

collection activity will increase. 

C. Caching 

Caching is vital in Web application performance, but it's 

difficult to implement. That's partly because data varies 

considerably as to whether it should or shouldn't be cached 

and for how long a period of time. For instance, stock quotes 

aren't good prospects for caching for extended periods 

because they change too frequently; but user preferences are 

fine for caching because they typically are set once and 

changed infrequently. 

Caching offers big gains in response times but must 

be carefully thought out before implementing. If portlet 

output is static in nature, or is valid for some fairly lengthy 

period of time before it is updated, then the portlet should 

enable the "display cache" by setting appropriate values for 

the elements in the portlet's deployment descriptor 

(portlet.xml). A portlet's cache settings can be set so that the 

output is either cached for a set period of time, never cached 

or cached indefinitely. The cached entries can also be shared 

across all users of the same portlet if they are the same for 

all users. 

D. Resource Sharing 

In a typical work environment, multiple users may need to 

access the same content. If too many users are accessing the 

same content, however, limited resources can significantly 

slow performance. If a portlet must wait for a session object 

to become available, that creates a bottleneck in the flow of 

the application. 

An object pool is a set of limited resources, such as 

sessions, that can be reserved for use by portlets and then 

returned to the pool. Reserving and returning pooled objects 

avoids the overhead of having to create and destroy an 

object each time a portlet requests it. Some common object 

pools might contain session connection objects or view 

objects. Object pools are scalable, accessible by any number 

of threads, enable load balancing and are easy to use. 

However, developing and maintaining the code for an object 

pool takes time. So if your objective in pooling is to share 

view beans, consider caching the portlet content instead of 

the objects that drive it. 

E. Device Independence 

When designing portlet applications, it's best to use a 

device-independent method, which means it's not designed 

for any specific device but can be extended to support 

multiple devices as needed. There are several ways to 

support device independence in WebSphere Portal. One 

technique is to package Java Server Pages (JSPs) and 

associated resources in directories that match specific client 

types and use the getMarkupName () method to check the 

markup supported by the client at the time of the request. So 

when a portlet uses a JSP for rendering portlet content, the 

portal selects the proper JSP for the client, markup language 

and location (for example, Japan, Germany and the U.S.) 

indicated in the request. 

F. Pre-Production Testing 

No matter how closely you've adhered to best practices, you 

can never be sure of performance until an application has 

been deployed in the real world. But a good indication of 

performance comes from thorough testing. A pre-production 

test is, therefore, a critical reality check before deployment. 

Once a portlet application is created and tested, it 

should then be moved to a staging environment that 

resembles, as closely as possible, the real production 

environment. In this sort of pre-rollout test, make sure your 

application performs correctly in the real world -- especially 

if the application will be interacting with third-party 

applications and enterprise systems. 

VIII. WEBSPHERE PORTAL MAKES WEB SERVICES 

PRACTICAL 

What can you do with Web services? Quite a lot, it seems, if 

you pay attention to the many analyst reports and media 

articles on the topic. But much of the talk about Web 

services assumes that all corporate IT developers have A) a 

deep understanding of Web services and B) a lot of time on 

their hands. For the more typical developer working in the 

real world, however, Web services hasn't seemed like a 

terribly practical, or at least useable, concept. 

But there is a very real way to make practical use of Web 

services -- right in your WebSphere portal. That's because 

WebSphere supports the use of both syndicated content 
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from commercial providers via Web services, as well as the 

Web Services for Remote Portals (WSRP). WSRP is a 

standard developed by the Organization for the 

Advancement of Structured Information Standards (OASIS) 

which makes it possible to create one portlet in one location 

and have it accessible from different geographic locations in 

the company -- all without having to do additional 

programming. 

Syndicated Content. One of the first practical uses 

people have made of Web services is to send syndicated 

data, such as stock quotes, news and weather reports, to 

subscribers, who often subscribe via a corporate portal. 

Companies such as Factiva provide the technology and the 

content partnerships to make content-rich portals. For 

instance, Factiva has 120 newswires, as well as magazines 

such as Time. To access the content, a portlet sends a 

request and receives the text or data, via Web services. The 

local portlet then provides the display logic for the local 

portal. 

WRSP for Remote Portlets. WSRP is new standard 

that is presently a technology preview only in WebSphere 

5.0.2, which means that it is not officially released and 

supported by IBM. WSRP makes use of Web services to 

create portlet proxies which access portlets on a remote 

portal server. Unlike syndication, in which the portlet serves 

up content via Web services, a remote portlet proxy is 

accessing remote logic as well as content. The logical 

processing is done on the main portal, with the results being 

sent via a SOAP XML message. That saves developers time 

(they don't have to deploy one portlet at all locations), and 

bandwidth, since you're not sending a series of application 

execution requests across the network, but a simple XML 

request for whatever data the remote portlet is programmed 

to provide, along with the presentation of that data, in the 

form of .html markup embedded in the response. 

Hence, there is no need to build a portlet to display the data 

from the remote Web service. Instead, the develop needs 

only to incorporate a generic WSRP portlet proxy into the 

portal. The proxy is used to bind to the desired WSRP 

portlet. The presentation logic is, of course, dictated by the 

provider of the remote portlet. 

A. WSRP Example 

Here's an example: Let’s imagine a global company that is 

headquartered in New York. All of the major business 

systems are in New York. The company deploys WebSphere 

Portal and creates portlets that bring those back-end 

applications into the portal. So far, this is a standard portal 

installation. Because this is a global company, we also 

deploy WebSphere portal in Europe and Asia Pacific. These 

portals provide location-specific portlets, but also need to 

provide access to the business systems in New York. WSRP 

can be used to make the portlet (the logic and the content it 

accesses) on the New York portal easily accessible to the 

other portals. Once WSRP-ized, all we need to do is create a 

proxy portlet on the Europe and Asia Pacific portals, which 

uses Web services in the background to access the actual 

portlet in New York. The end user sees the same portlet on 

all three portals, WSRP is the magic that makes the portlet 

in New York distributable. 

While it's possible to deploy portlets on multiple 

portals without using WSRP, accessing back-end systems 

from remote locations may result in poor performance, not 

to mention the challenge of creating a secure connection 

over a wide area network, and getting through corporate 

firewalls to those back-end systems. WSRP, with its Web 

services underpinnings, is designed to resolve those issues, 

making it relatively painless to create a remote instance of 

any portlet. Another benefit of WSRP is that if the logic or 

presentation changes in the remote portlet, those changes 

will immediately be reflected by all portlets which use it. 

IX. CONCLUSION 

With the release of WebSphere Portal and Web Content 

Manager Version 8.0.0.1 software, IBM continues to 

provide the capabilities to create engaging and optimized 

digital experiences that can drive revenue and increase 

loyalty. Organizations can enjoy greater flexibility and drive 

incremental value by creating personalized, multichannel 

web experiences, that combine a range of assets, including 

back-end applications, digital assets, enterprise search 

features, commerce solutions, social software and cloud-

based services. With advanced analytics capabilities, 

organizations can make fact-based decisions to test, adjust 

and optimize messaging impact and time to value. With 

IBM WebSphere Portal and Web Content Manager Version 

8 and 8.0.0.1 software, organizations can build, extend and 

optimize digital experience solutions that drive improved 

customer experiences, empower employees to react to 

marketplace dynamics, extend business assets and improve 

operational efficiencies. 
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