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Compaq Enterprise Portals
Abstract: This white paper documents Compaq’s approach to implementing enterprise portals for electronic business (eBusiness) and for government and non-profit organizations. Compaq’s enterprise portal strategy enables critically important sense-and-response to the marketplace by acting as a platform for knowledge management (KM). The Compaq NonStopTM eBusiness infrastructure supports continuous operation. Compaq combines unmatched global professional services, solutions engineering, and best-of-breed partnerships in support of its vision that the enterprise portal is a mission-critical system for eBusiness.

The paper first looks at the organizational environment to which Compaq’s enterprise portal offering responds. It then presents an overview of the portal marketplace. Finally, it describes the Compaq enterprise portal offering.   
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Introduction

This white paper documents Compaq's approach to implementing enterprise portals for electronic business (eBusiness) and for government and non-profit organizations. Certain parts of the paper use the terms and concepts associated with business. Compaq recognizes, however, that the public sector is a comparably vast and receptive marketplace for the enterprise portal, and its offering is equally targeted to that marketplace. Compaq believes the enterprise portal equips organizations with a crucial platform for the practice of knowledge management (KM). KM, in turn, when practiced within a supportive organizational culture with top-down endorsement by management, empowers the one resource that allows the organization to distinguish itself from the competition: its people.

There are two key concepts that define an enterprise portal: access and integration. The enterprise portal gives workers access to the information and resources they need to do their jobs. The enterprise portal integrates both information sources and applications. It is a single unified interface connecting workers to widely scattered and diversely structured information repositories. Closely related to the notions of access and integration is the concept of personalization, meaning workers receive the information they choose in a desktop environment whose appearance they can control.

In eBusiness, the enterprise portal helps achieve competitive advantage by providing a framework on which to build KM practices. KM, in turn, supplies the intelligence for the decision-making and rapid action that enable Customer Relationship Management (CRM) and Global Value Chain (GVC) activity to be effective in support of eBusiness. Working in close harmony, KM, CRM, and GVC help an eBusiness survive and grow. After all, the primary requirement that an eBusiness must satisfy is to endure, to persist, in a complex, shifting, and predatory environment. In order to survive and prosper, an eBusiness must accomplish two goals:

· It must sense and respond to the signals sent by the marketplace, and to competitive pressures, with extraordinary speed and agility.

· It must operate continuously and infallibly (the eBusiness is never "closed").

Compaq helps eBusiness meet both of these challenges. Compaq's enterprise portal strategy enables the all-important sense-and-response to the marketplace to occur by acting as a platform for KM. The signature Compaq NonStopTM eBusiness infrastructure supports continuous operation. In short, Compaq combines global professional services, solutions engineering, and best-of-breed partnerships in support of its vision that the enterprise portal is a mission-critical system for eBusiness.

This paper first looks at the organizational environment to which Compaq's enterprise portal offering responds. It then presents an overview of the portal marketplace. Finally, it describes the Compaq enterprise portal offering.

Achieving Competitive Advantage in Organizations

To appreciate what competitive advantage means for eBusiness and other electronically oriented organizations, it helps to understand how their needs resemble those of all organizations. 

The Needs of All Organizations

In order to survive and prevail over competitors, all organizations must:

· Sense challenges and opportunities in time to respond

· Know what response is appropriate

· Act on the knowledge of what is appropriate

In order to sense, know, and act in such a way as to thrive in the marketplace, all organizations must help their workers do the following:

· Find the right information when it's needed

· Work productively with fellow workers

· Think creatively and put new ideas to work on behalf of the enterprise

Detail on each of these requirements follows.

Find Information When It’s Needed

The essence of what a knowledge worker does is search for and share information. To support this activity, the corporation must gather, organize, and store information in an efficient way. It must also make it easy for the individual worker to share his or her knowledge by publishing new information. If the corporate information store is thought of as a library, the corporation must make sure that all its "books" are in order, that they can be easily found and "checked out," that new books can be, and are, readily added to the collection, and that out-of-date books are purged. The nature of the contents of the information store can vary greatly, but the corporate "library" typically includes information about:

· The corporation itself (its mission, how it's structured, how things are done, who does what)

· Customers, suppliers, and competitors

· Society, economics, politics, science, and other factors affecting the marketplace in which the corporation competes

Considered as a business goal, the effective management of information underlies to a significant degree a number of other business goals that corporations strive to attain (greater worker output, improved learning opportunities, operational efficiency, continuous innovation, rapid response to challenge and opportunity).

Work Productively With Fellow Workers

Little, if any, useful work within a corporation is done in isolation. People must be aware of one another and talk among themselves. The "who does what" aspect of corporate life becomes particularly meaningful when one worker is trying to find out if there is someone else in the corporation who can supply badly needed expertise or insight. The same is true when three different groups are working on very similar projects and no group knows about the others. The spectrum of interaction among workers embraces the following types of activities:

· Casual consultation between individuals 

· Ad hoc discussion about provisional goals or interests

· Sustained collaborative effort to carry out large projects

The greater the quality and consistency of exchange among workers in the corporation, the greater the likelihood that the corporation will achieve its next vital goal, that of fostering innovation.

Think Creatively on Behalf of the Enterprise

Can any enterprise or organization afford to provide the same product or service in the same way to the same customers year after year? Probably not. Innovation is the lifeblood of success. Innovation, like creativity, is difficult to prescribe or mandate, but there are certain steps that an enterprise can take to increase the likelihood that it will happen. Besides the measures already mentioned -- managing information efficiently and nurturing fruitful interaction among workers   -- the organization can foster innovation by assuring that the following takes place:

· Workers at all levels experience continuous learning

· Workers willingly and easily share new information and experience

· The enterprise's store of knowledge is not diminished when workers leave

In today's world of increasingly dispersed organizations, an additional factor contributing to innovation is a sense on the part of workers that they share an organizational culture and have a corporate "home" in common with other workers in remote locations. Where there is a shared culture, there is perceived continuity and a feeling of shared outcome that motivates workers to invest their best efforts for the good of the enterprise.
The Needs of eBusiness

To say that the three categories of need described above are common to all business is not to say that all business satisfies each need well or consistently well, if at all. The mortality rate of both new and mature enterprises offers ample evidence that there is no guarantee that corporations will achieve what is necessary in terms of information management, worker interaction, and timely innovation. 

Enter the Internet. The convenience and ubiquity of the Internet as a new medium for buying, selling, gathering information, and partnering is giving tremendous momentum to the trend for traditional business to transform itself into eBusiness, that is, to conduct some if not all of its operations on the Internet. The developing prominence of the Internet in the conduct of business does nothing but intensify the need to meet challenges such as those described thus far (information management, worker interaction, and innovation). The needs of eBusiness are the needs of business promoted from urgent to critical. This is so because the Internet engenders not only eBusiness but also something that may be called the "eConsumer," or a variety of customer who, every day, gets smarter and more demanding. 

If there is a new need that characterizes eBusiness, it's the need to never close shop. The eBusiness must be able to display its wares, accept orders, and provide service literally all the time. This requirement is equally a function of the global nature of the Internet and of the more rigorous expectations of the eConsumer. 

Besides never closing shop, then, eBusiness must perform the following tasks with extraordinary speed and efficiency:

· Learn everything about its customers that it can

· Create new products or services and retire failing ones

· Fix defects and answer complaints

· Detect latent opportunities and exploit them

· Uncover competitive weakness and attack it

In pursuit of the above goals, eBusiness must become highly sensitive to the greater environment -- economic, social, political, and scientific -- in which it exists. Providing such sensitivity is the role that Compaq assigns to the enterprise portal as a platform for KM. 

The Enterprise Portal Responds to eBusiness Needs

Today's eBusiness organization is a beehive of harried multitaskers who are hounded by deadlines and by conflicting demands on their time. How do you make such workers more productive? By recognizing that, just because a worker must do ten different things more or less simultaneously, he or she should not have to go to ten different places in order to find the tools with which to do them. The diverse sources of support for the worker's tasks must be brought to his or her desktop in a unified fashion.

An enterprise portal is the ideal instrument for the integration of effort such as that just described. It provides a "home" for the corporate knowledge worker, a unified desktop from which he or she can productively operate during most of the work day. This is a departure from the traditional way in which Information Technology (IT) has been practiced in the corporation. IT has traditionally made single applications available to the workers who need them in a serial and disconnected fashion. The unified approach now symbolized by the enterprise portal connects workers more seamlessly to "federated" applications and data stores. 

Compaq believes the enterprise portal will be the platform of choice for building the electronic tools and environments with which eBusiness satisfies the needs of its workers in the future. As with any new paradigm, it will attract existing islands of corporate functionality to itself like a magnet, aggregating such functionality into increasingly powerful constructs. 

Compaq considers the following functions to be essential to the enterprise portal:

· Finding information: This involves searching across multiple repositories of information that may be in different formats, structured or unstructured.

· Publishing information: This involves the publishing of both system-gathered (crawled) and user-donated information.

· Categorizing information: This involves the categorizing of both legacy information and new information according to an established hierarchy of topics.

· Conducting discussions: This involves threaded discussion in support of basic collaboration and communities of interest.

· Being more productive: This is achieved through access to multiple applications, including e-mail and calendar, from one desktop.

· Customizing the desktop: This is done using facilities for personalizing the desktop in both appearance and in terms of what information appears there.

The enterprise portal provides all the above functionality in a secure, managed environment that gives an administrator the tools and flexibility with which to ensure that the portal is used to maximum advantage.

Returning to the needs of eBusiness, then, it's easy to see how a well-designed and capably implemented enterprise portal can take care of those needs:

· Workers find and retrieve information efficiently using search. 

· Publishing and categorizing facilities ensure that information stores are current and well organized. Workers interact with one another through discussions and communities. The publishing facility supports workers' ability to share new information among themselves. 

· The ability to find information, read newly published information, and be a member of communities supports continuous learning on the part of the knowledge worker, increasing the likelihood that innovation will occur. Where there's innovation, new products and services soon follow. 

· The availability of system-gathered (crawled) information and the ability to subscribe to personally chosen sources of information help the knowledge worker keep tabs on competitors, as well as detect new opportunities in the marketplace. 

· By making it easy to publish personal knowledge, easy to organize and find the resulting information, and easy to preserve discussions, the portal helps combat "brain drain," or corporate memory loss when workers leave.

The sum and substance of the rich response of enterprise portals to the needs of eBusiness is that knowledge workers produce more and perform their tasks with greater agility. This helps decision makers respond more quickly to opportunity, thus earning more life-sustaining revenue for the corporation. In eBusiness, speed and quick turnaround are of the essence.

Specialized KM applications such as business intelligence, document management, collaboration, and workflow grow from the broad suite of capabilities instituted by the portal. Such functionality is added through plug-ins and customization.
Technologies That Support Compaq NonStopTM eBusiness 

eBusiness is firmly rooted in the electronic integration of the enterprise. This involves both the integration of applications and the integration of data. The Internet technologies and protocols that have made intranets possible are clearly important. Those technologies have made it cost-effective to carry out the necessary integration in the extended enterprise. 

The Compaq approach to enterprise portals emphasizes the following attributes:

· Availability

· Scalability

· Manageability

· Security

Compaq implements these essential attributes on its Distributed Internet Server Array (DISA) architecture (for more information on DISA, see “The Compaq Distributed Internet Server Array (DISA) Architecture” at http://vcmproapp02.compaq.com/ActiveAnswers/Global/en/solutions.1064/default.asp, on the “Planning” tab). Compaq's partners, the independent software vendors (ISVs) who make the building blocks of the enterprise portal, are bringing their products up to, but not across, the threshold at which those products become mission-critical for successful eBusiness. It's Compaq's job to lead those ISVs across that threshold by endowing their technologies with the critical advantages of DISA and other components of the Compaq NonStop™ eBusiness platform. Compaq has answered the call for high availability, scalability, manageability, and security with its products, services, engineering, and partnerships. The Compaq enterprise portal customer benefits immediately and uniquely from this immense added value.

How Real Companies Have Used Enterprise Portals

The following is a case study from one of Compaq's enterprise portal partners: KnowledgeTrack.

FinancialPrinter.com

FinancialPrinter.com is the first company to market an Internet-based eBusiness solution for creating, editing, and distributing high-value documents associated with stock market transactions. The company's mission is to help bankers, lawyers, and corporate executives produce such documents and distribute them electronically to investors.

The challenges faced by FinancialPrinter.com were as follows:

· The way law firms currently produced documents was inefficient. Firms often could not meet the deadlines imposed by peak work loads and rapid turnaround of transactions.

· The editing, revising, and distributing of documents had to be made secure.

· Exorbitant delivery costs for documents had to be brought under control.

· Documents created with different tools often could not be shared because of incompatibilities in format or tool versions.

FinancialPrinter.com resolved the above challenges with KnowledgeTrack's "Knowledge Center" portal software. The Knowledge Center provided FinancialPrinter.com with tools and access to services that allowed the company to prepare and manage transaction documents efficiently and economically. The company's clients can work in their familiar desktop applications. At the same time, the Internet capabilities of the Knowledge Center give them access to other workers and resources. Because the Knowledge Center's architecture is platform-independent, and because it converts documents to the Adobe PDF format, a de facto standard for document exchange, clients of FinancialPrinter.com can view documents hosted by the portal with any Web browser.

Market Overview of Portals

Portal software comes in all shapes and sizes. Many good surveys of the portal landscape are available. This one is based on a publication by The Delphi Group entitled "Corporate Portals -- Portal Products" (July 15, 1999). That study takes special note of the technological "heritage" of certain ISVs in question. Any analysis of the portal marketplace, including this one, must acknowledge that the field is changing at a furious pace. What's captured at any one moment in time is no more than a snapshot.

Based on their heritage or orientation, the following general types of portal suppliers can be defined:

· Search and Retrieval: Search-and-retrieval technology has evolved from being a specialized tool with which to support research into being a fundamental technology that supports the very Internet itself.

· Document Management: Document management software was developed to address a set of content management problems. At a minimum, a subset of such problems must also be addressed successfully in any portal application.

· Enterprise Resource Planning: Enterprise Resource Planning (ERP) systems, deployed successfully in the 1990's, are now viewed as valuable repositories of information about corporate processes and customers that can and should be tapped by the enterprise portal.

· Business Intelligence: Business Intelligence portals designed for the Web environment offer the possibility of integrating analytic reports with unstructured information for better decision-making.

· Collaboration: Collaboration software, or "groupware," may arguably be the most direct precursor of the enterprise portal. The players in this field are striving to make the transition to Internet technology and intranet deployment. 

· Internet: Internet-oriented suppliers offer syndicated content, navigation, and personalization features. Such portals have provided useful models for ISVs who strive to create their analogs for the enterprise.

· Publishing: Publishing-oriented portal suppliers focus on being professional content aggregators. The more advanced ones add value by providing rights management and filtering of content sources for vertical industry or professional requirements.

· Knowledge: A number of portal software vendors from a knowledge heritage have developed intranet-based applications for collaboration, expert identification, and the like, making their transition to portal positioning fairly straightforward.

· Portal Application: The Portal Application ISVs are mostly start-ups, and are announcing, as well as delivering, technology designed from the outset for the enterprise portal marketplace.

· Portal Component: The Portal Component suppliers offer critical pieces of the portal architecture. They target portal designers who are looking for special depth in a particular area.

The above summary does not do justice to the Delphi Group discussion, much less to the diversity of the ISV community. For more information, see the Delphi Group publication cited above at http://www.delphigroup.com/. See, also, the article by Gene Phifer of the Gartner Group at http://gartner11.gartnerweb.com/public/static/home/home.html.

Compaq has focused initially on the category of "Portal Application" (number nine of the ten categories listed above) for partnering in support of its enterprise portal strategy. This category of product supports Compaq's need for a broad range of "horizontal" functionality built into software designed from the outset to be Web-based (that functionality is described in more detail below). It provides the platform that Compaq enhances with its Compaq NonStop™ eBusiness technology and with specialized KM applications.

Portal Vendors Address the Needs of eBusiness in Different Ways

The preceding overview of the portal marketplace suggests that, because of their different origins, portal vendors make different kinds of products. In a market that clamors for many shapes and sizes of solution, each portal supplier has a unique value proposition. Most vendors have a particular core strength. Some supply only component technologies. Others offer a fairly complete range of the key portal services. It's difficult, therefore, to perform an apples-to-apples comparison of specific products of portal suppliers. Nevertheless, Compaq's view of what constitutes the typical structure of an enterprise portal is described in the next section. 

Typical Technical Structure of an Enterprise Portal

Compaq has learned from its customers that there are three overarching requirements for enterprise portals:

· That the portal be built on an enterprise-class architecture from the ground up. This means that the portal is a Web application, not a Web interface to a client/server application. All browser-to-server communication is conducted with standard Internet protocols.

· That the portal be versatile with regard to existing enterprise infrastructure. It should operate at a sufficient level of abstraction from that infrastructure so as not to be dependent on the infrastructure's brand or characteristics. This gives it a decided cross-platform aspect.

· That the portal have strong support for the rapidly emerging Extensible Markup Language (XML) standard. This helps it integrate into the typical enterprise computing environment, which is characterized by diverse standards and technologies.

Discussion of other aspects of enterprise portal structure follows.

Application Server

The enterprise portal is designed from the outset to make use of a Web application server. This design endows the portal with the all-important potential for scalability to enterprise levels of usage. Use of the application server surmounts the characteristic design limitation of the Web server, that is, its confinement to the serving of static Web pages. Portal pages are not static; they are assembled dynamically. Application servers achieve the performance demanded by portals by managing the way code is executed, implementing sophisticated caching, and controlling how objects are created.
Component Architecture

The enterprise portal is based on a component architecture that can use either the Microsoft COM/DCOM specification or the Object Management Group's CORBA specification.

Content Management

The enterprise portal has various ways to aggregate content and make it available to the user. These include the following:

· A crawler or spider that can constantly monitor targeted information on the enterprise network. 
· A publishing facility that makes it easy for users to contribute information to the portal from their local stores. This publishing facility includes an automatic converter for changing documents from their native formats to a Web format so that they can be displayed in a browser.

· Provision for a moderator to review and approve content submitted to each topic in the portal's topic hierarchy (taxonomy). 

· A means by which the portal administrator can guarantee that certain portal content remains persistent and cannot be "personalized away" by users.
Content Categorization

Categorization of documents according to an established hierarchy of topics, also known as a taxonomy, underlies fundamental portal activity such as search, browse, and push. The portal should support both manual and automatic categorization of documents according to the established hierarchy of topics.

Content Push

The portal has a content distribution mechanism that permits users to subscribe to topics of information. Such topics may derive from system-gathered (crawled) sources, from contributed (user-published) sources, and from syndicated sources such as Yahoo! and Excite. This automatic presentation of timely material requires no work or effort on the part of the user.

Search and Browse

The search-and-browse piece of the portal structure has the following characteristics:

· Seamless searching of both the full text of documents and of the properties contained in their metadata. 

· Search using keywords, Boolean and proximity criteria, Soundex codes, stemming, synonyms, and natural language.

· Browsing through the topic hierarchy for desired information as an alternative to searching. 
Discussion

The portal has a mechanism that allows for at least basic threaded discussions at the community, topic, and document level.

Integration

The portal provides object-level integration with key enterprise information sources that can include enterprise databases, SAP, PeopleSoft, Oracle Financial, Baan, Siebel, J.D. Edwards, CICS, IMS, Microsoft Exchange, Tuxedo, and the Windows NT Management System. This level of integration permits pooled and cached connections for high performance.

Management and Security

Management and security are closely connected, and constitute a kind of enveloping background for all the work performed by the portal and within the portal. For that reason they are discussed jointly in this section. Management and security in the enterprise portal have the following characteristics:

· The portal makes direct calls to Windows NT for user and group information. It does not import Windows NT users and groups into another data store (this would require continual effort at synchronization on the part of an administrator). Direct calls allow support for Windows NT trusting, which is required for large organizations that support multiple domains.

· The portal uses the advanced security features of Windows NT, including Windows NT Authentication and Windows NT Access Control. The latter provides security at the document level, so that the user does not see even the titles of documents to which he or she has not been granted access rights.

· The portal exposes all portal performance metrics to the counter of the Windows NT Performance Monitor. This monitoring helps the administrator spot bottlenecks and other problems.

· The portal posts all portal events to the Windows NT Event Log. This posting lets the administrator refer to a single source of information for diagnosing problems.

· The portal logs all portal Web activity to the Microsoft Internet Information Server HTTP log file. This logging lets the administrator monitor Web transactions and the manner in which users navigate through the website.
Personalization and Customization

The look-and-feel of the enterprise, and of departments, groups, and projects within it, is often reflected in the portal. Such personalization continues at the individual user's level. Personalization is carried out by the user, and affects his or her control over the individual desktop. The user selects from a predefined set of choices and cannot create anything new. This selection may be thought of as a first level of customization and has the following aspects:

· The expression of user "preferences" as to screen colors, themes, and layout.

· The exercise of user choice in regard to the sources of information that appears on his or her desktop. This is an important means of filtering content so that the user is not subjected to a barrage of nonessential information.

A second level of customization is the control and definition of what's available to users on the part of the administrator. This customization is performed at the administrative console. It encompasses the creation of new topics of information, the addition of new information sources, and changes to the content that is available to the user, including changes to the taxonomy.

A third level of  portal customization is carried out by the administrator or a competent professional, and is supported by the portal in the following ways:

· By providing for more sophisticated intervention on the part of a Web developer using HTML, or for even more extensive customization performed using the portal's Software Development Kit (SDK).

· By providing a construct variously known as a "widget," a "gadget," a “nugget,” and the like, that furnishes snapshots of information designed to bring users back to the portal. The information is typically from syndicated Internet content, internal intranet systems, etc. The portal should give qualified professionals the ability to add to the standard library of widgets by creating their own widgets.

· By providing in the SDK a framework that gives users the ability to create custom integration components (accessors) for new information stores. This framework provides a mechanism for exposing the unique properties of the new content source, a mechanism for querying the source, an interface for returning the content as a result set, and an interface for rendering the content for display.
The next section describes and depicts graphically a layered enterprise portal architecture.

A Portal Framework Layered Architecture

The various elements of a portal are supported by functional components that make up the portal architecture. Figure 1 shows the four major components of a portal: Portal Delivery, Portal Services, Portal Applets, and Portal Integration.
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Figure 1: The Four Major Components of a Portal Solution – The Portal Framework Layered Architecture

· Portal Delivery: The Portal Delivery layer provides the mechanisms that accept requests from users and generate responses. This layer uses Web-based technologies such as HTTP and HTML. A typical implementation of the Portal Delivery layer is a Web server.

· Portal Services: The Portal Services layer provides the glue that holds the portal together and makes it a portal. This layer typically consists of fundamental services such as access control, security, and personalization. This layer also includes indexing and search, taxonomy, and collaborative mechanisms such as discussion groups and document publishing. The Portal Services layer interacts with a repository that holds user profiles, access control information, and information related to the index and to categorization. This same repository also stores portal configuration information.

· Portal Applets: Portal Applets provide functionality with which to customize the portal. Portal Applets correspond to the "nuggets," "gadgets," and "widgets" mentioned above. Portal Applets depend on the Portal Services  and Portal Integration layers to provide functionality needed to carry out their tasks.

· Portal Integration: The Portal Integration layer gives the user access to needed data and applications. It supports access both to the structured information held in databases and to the unstructured information held in files and documents, on the Web, and in applications such as Microsoft Exchange and Lotus Notes.
Portals in the Enterprise

We have looked at the enterprise portal on its own terms, as an object with a set of technical characteristics and various internal layers of structure. Now let's look at the portal as a component of the enterprise.

Issues Affecting How Portals Fit into the Enterprise

It's impossible to consider a portal in isolation. The question of how to bring a portal into the enterprise necessarily entails a consideration of many systems that interlock and overlap. Consider this topic from the standpoint of the two major stages through which a portal passes:

· Implementation

· Life cycle (meaning everything that happens after implementation)

At the point at which you are considering implementing a portal, you should take the following into account:

· What will be the portal's impact on infrastructure? Portals are complex, in part, precisely because they interact with and depend on a computing infrastructure that supports other operations of the enterprise as well. The infrastructure that's adequate to sustain the portal in its initial stages may be already in place. On the other hand, assessment may reveal that something additional is required. As the portal grows, its demands on infrastructure may change. In all cases, it is of paramount importance that the infrastructure be reliable.

· What are the integration issues? The portal's lifeblood is information, and it depends for its information on access to many data sources, access that hides the detail of where the sources are located and what application owns them. Additionally, all the elements of the portal must coexist, and in many cases interact, with existing applications as well as with new applications that haven't even been envisaged yet.

· What is the security perspective? All the portal functionality in the world is beside the point if it's not couched in a secure framework.

· How will manageability be addressed?

· Is hosting an option that you should consider?

After the portal has been implemented, the following life-cycle considerations are equally important:

· How will you grow, manage, and extend the portals (there will be more than one) that exist in your enterprise? 

· Measurement of portal use will be essential. The portal is a business-critical system, after all, and should be treated just as seriously as any other business investment. 
The next section describes an enterprise portal scenario that confronts a number of the issues mentioned above.

An Enterprise Portal Scenario

Let's look at a customer scenario in which a portal must be configured. The scenario illustrates the portal components and configuration used to address the customer’s business situation.

In Figure 2, the user is a corporate knowledge worker. The worker would be more productive if she had access to information from a variety of sources, information that could be easily searched and navigated. Her role dictates that this information include corporate product information, competitive information, and information on a previous project. This worker would be able to contribute more to the organization if she could easily publish information to the portal to share with others. The overall productivity of the organization would be further enhanced if she could find others who have the expertise and skills needed for her project, and if she could share calendars for scheduling time.
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Figure 2: Example Portal Usage Scenario

In this example, there is a need to access the portal both from Web browsers and from cellular phones (via WAP). These client devices are supported with the appropriate protocol servers that draw upon the generic portal presentation services. The presentation services use templates and other page layout elements to generate the response to the requesting device.

The Portal Services layer contains the portal security and personalization functionality. The security functionality allows the portal administrator to create a uniform security model over the variety of information and application sources that are aggregated and integrated into the portal. In this example, an integrated set of functionality called a "plug-in" is included in the Portal Services layer. This KM plug-in provides an integrated set of functions that includes information indexing and search as well as information publishing.

To provide the needed business application integration for this scenario (People Finder and Group Calendar), two portal applets have been added to the portal. These applets allow portal users to include this functionality in their personalized portal views.

The application and data integration services layer provides the generic services needed to integrate data and provide a functional interface between the portal and the external data and corporate applications. In this scenario, integration with the corporate directory (potentially with additional information) is used to support the People Finder portal applet. Integration with the corporate groupware system supports the group calendar functionality. Integration with corporate document management systems supports the aggregation of corporate information for global searching and document publishing. Data integration with file and Web stores supports the collection of corporate product information, competitive information, and project experience. These knowledge sources populate the index to support the global search capability. 
A Portal Architecture

From the portal scenario presented above, it is possible to generalize and to bring out the framework advantages. The framework approach allows for a number of dimensions of customizability and integration of additional components to support the needs of a specific enterprise. The layers are the same as in the simple layer diagram (Figure 1) and in the example-scenario-based diagram (Figure 2), but now they are expanded with additional detail to show the architectural model (Figure 3).
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Figure 3: An Architectural Model for the Portal within the Enterprise

In the portal delivery layer, there is support for multiple access devices. Web browsers and cellular phones were mentioned in the example-scenario view, but other devices can be envisioned to support the mobile needs and other special needs of the enterprise work force. To support these different devices, multiple protocols must be supported along with multiple page generation systems (one type being a Web server, others being gateways and translators). The portal delivery layer is anchored by the presentation services component that supports template processing and general layout functions.

The portal services layer provides the key functions of the portal. The key functions of the portal include security and personalization. These functions also provide unifying capabilities and support the “single-point-of-access” model of the portal. The portal can take on a number of different themes to support different aspects of the corporation’s eBusiness. One major theme is knowledge management as mentioned above in the example-scenario view. Other themes could have more of a focus on business-to-consumer eCommerce, or the global supply chain of the enterprise. These plug-ins provide a tightly integrated set of functionality that supports major activities in the enterprise. In the knowledge management case, this would include indexing and search, taxonomy and vocabulary tagging, knowledge categorization, and publishing. 

A repository is used to store and manage the meta-information of the portal such as security and user profiles, as well as information to support the plug-ins (in the case of KM, information such as the taxonomy and the index).

Portal applets provide additional functionality to support specific needs of the enterprise. These applets can be used to integrate existing enterprise applications into the portal as well as to create new applications by combining portal functions with enterprise data and functionality.

The integration services layer contains all the functions needed to integrate portal functions with external applications and data. There are two basic types of integration services: application integration and data integration. The integration services layer contains two sub-layers. The “top” layer contains the generic integration services functions. The underlying layer contains an expandable set of connectors. Application integration services provide the functionality to integrate the portal with enterprise applications. The application integration connectors provide the communication and interface mechanisms to integrate with distributed enterprise applications. The data integration layer provides the generic functions for accessing a variety of data sources. The data integration connectors provide access to specific types of information.

Compaq’s Recommendations for Implementing Portals

This section does not describe a "how to," but rather an approach recommended by Compaq to starting an enterprise portal on a modest scale and growing it to mission-critical dimensions that make it pervasive to the enterprise. 

If Compaq's roadmap were reduced to a set of terse imperatives, they would be as follows:

· Plan well

· Start small

· Attract an audience

The following sections elaborate on these imperatives.

Plan Well

Considered as a critical component in an eBusiness system, a portal demands proper planning. Planning may include such topics as the following:

· Assessment of the resilience of existing infrastructure

· Study of how the portal will affect the network

· Definition of an appropriate portal architecture or an associated Web architecture

· Consideration of application integration

Start Small

Carry out a pilot. Do not scale up on day one. Do not aim for an enterprise-wide portal deployment initially. Build from bottom to top. It's much more effective to solve just a limited part of the integration problem at the outset. Such a strategy brings quick utility to the initial portal audience, thus quick return on the expense and effort of setting up the portal.

Attract an Audience

The portal will not yield benefit if it is not used. Give sufficient attention to usability. The enterprise portal is just as important as a commerce website. It should not be played down simply because it serves KM. The portal must be tirelessly promoted internally in order to gain the adherence of its potential audience, which consists ultimately of the entire enterprise work force. 

Compaq’s Enterprise Portal Offering

Compaq's enterprise portal offering flows from Compaq's unique understanding of the enterprise portal as an enabler of KM in support of eBusiness. Compaq's enterprise portal offering, in turn, is strengthened and enhanced by the Compaq NonStop™ eBusiness family of platforms and solutions. The three pillars of Compaq NonStop™ eBusiness are:

Global Value Chain (GVC), which optimizes the organization's ability to move products, transactions, and information from their origins to their destinations

· Customer Relationship Management (CRM), which helps the organization build and maintain strong ties with customers

· Knowledge Management (KM), which enables the organization to make effective use of its knowledge assets, particularly for fast and successful business decisions

Compaq's enterprise portal offering flows, also, from Compaq's wide-ranging mix of expertise and relationships. Compaq today is not just the world's premier maker of personal computers. Compaq is also a solutions integrator of the first order. Compaq's resources for enabling enterprise-wide computing over the Internet manifest themselves on three fronts:

· Services

· Engineering

· Partnerships

The Compaq approach to solutions is to make available to its customers a portfolio of offerings that include:

· Enterprise Portal Services: Compaq's Enterprise Portal Services bring to the enterprise portal project a complete set of life-cycle services that includes planning, design, implementation, and management. These services are available directly from Compaq, or from its global systems integration network. 

· Application software: Flexible choice of best-of-breed software.

· Platform validation and optimization

Enterprise Portal Services consist of the following:

· Knowledge Management Assessment Service: Recommends the appropriate strategy and technologies for implementing a solution based on the customer's business need and existing IT environment.

· Enterprise Portal Assessment Service: Validates business goals and shows how an enterprise portal can help achieve those goals.

· Enterprise Portal Planning and Design Service: Carries out planning and preparation necessary to migrate your knowledge worker environment to an integrated enterprise portal.

· Enterprise Portal Implementation Service: Implements the enterprise portal.

Through its Enterprise Portal Services, Compaq can offer its customers customized enterprise portals built from technology and tools made by Compaq partners such as CMGI, Microsoft, and IONA Technologies. 

For more information about customized enterprise portals from Compaq, see http://www.compaq.com/solutions/messaging/km_index.html. 

Additionally, Compaq has put its ability to design and implement custom enterprise portals to innovative use by creating Enterprise Portal Rapid Deployment Solutions. In these solutions, Compaq combines portal software from its partners with a pre-configured Compaq ProLiant DL380 server running Microsoft Windows NT 4.0, a program of services, and a detailed deployment guide. The included services are two days of preparatory work, three days of implementation, three weeks of half-day weekly reviews, and two days of final on-site evaluation. Compaq's Rapid Deployment Solutions currently include three separate offerings using the products of Plumtree Software, KnowledgeTrack, and Autonomy. They are Compaq's unique response to the growing demand for rapid, low-cost entry into portal technology. They introduce portal functionality into a targeted segment of the enterprise quickly, laying the basis for subsequent adoption of a more extensive and full-featured enterprise portal. 

For more information about Compaq's Enterprise Portal Rapid Deployment Solutions, see http://www.compaq.com/solutions/messaging/km_index.html.


Targeted customers for Compaq's enterprise portal solutions, whether custom-built or based on Rapid Deployment Solutions, are existing Compaq enterprise and public sector accounts. These include intranet, messaging, and business intelligence customers, as well as those from vertical markets such as finance, manufacturing, health care, telecommunications, public sector, and government. Compaq also targets brick-and-mortar businesses that are adopting eBusiness, and companies that have experienced mergers and acquisitions.

Conclusion

Recall that at the beginning of this paper the enterprise portal was defined as a platform that provides personalized access in an integrated way to everything that workers need to do their jobs. Remember, also, that the theme of this paper is implementing eBusiness-critical KM via the Compaq enterprise portal running on Compaq NonStop™ eBusiness platforms. Compaq understands the intricacies and potential pitfalls of putting this theme into practice in the service of that definition. Compaq is equipped to master those intricacies and guide you around the pitfalls.

The first stage of the enterprise portal "experience," in many cases, is essentially an out-of-the-box realization of basic portal functionality supported by well defined Compaq services and aimed initially at a limited audience whose numbers will grow as the portal grows. This is the Compaq Enterprise Portal Rapid Deployment Solution. It features modest cost, minimal risk, and immediate benefit. This stage is soon transcended, however, as the portal finds its feet in the enterprise and grows to become an integral part of the enterprise's eBusiness. Compaq's approach to enterprise portals is tailored precisely to make this transition happen, and Compaq's expertise is finely tuned to support the process at every step of the way. 

For Compaq, a portal should be put in place and maintained by a company that knows about systems integration, a company that can fortify the core technology with its own products, services, architectures, and platforms, a company that partners with the best ISVs, a company that has the requisite engineering relationships with those partners. Compaq is that company. Compaq gives you everything you need to make a portal realize its full potential. This proposition involves far more than what comes from the Compaq portal partner alone. It involves the credibility that Compaq lends to that partner. It involves the risk mitigation that Compaq adds to the use of that partner's product. It involves Compaq's understanding of how KM relates to GVC and CRM. It means that all the above combines into a particularly apt set of competencies and products that help you succeed in your efforts to make the enterprise portal a critical enabler of KM for eBusiness. 

With its unique capabilities and relationships, Compaq can provide a full spectrum of portal implementations, ranging from the Rapid Deployment Solutions mentioned above, through semi-packaged products that can be customized with a modest investment in services, all the way up to fully customized portals built from scratch. Whatever the approach, Compaq brings stability, foresight, and continuity to a process that, over time, must harmonize and reconcile inputs from many different vendors.
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In this scenario there is a need to access the portal from both web browsers and cellular phones (via WAP).  These client devices are supported with the appropriate protocol servers that draw upon the generic portal presentation services.  The presentation services use templates and other page layout elements to generate the response to the requesting device.



The Portal Services layer contains the portal security and personalization functionality.  The security functionality allows the portal administrators create a uniform security model over the variety of information and application sources that are aggregated and integrated into the portal.  In this scenario an integrated set of functionality called a Plug-in is included in the Portal Services.  This Knowledge Management (KM) plug-in provides an integrated set of functionality that includes information indexing and search as well as information publishing.



To provide the needed business application integration for this scenario (People Finder and Group Calendar) two portal applets have been added to the portal.  These applets allow portal users to include this functionality into there personalized portal views.



The application and data integration services provide the generic services needed to integration data and function between the portal and external data and corporate applications.  In this scenario, integration with the corporate directory (potentially with additional information) would be used to support the people finder portal applet.  Integration with the corporate groupware system would support the group calendar functionality.  Integration with corporate document management systems would support the aggregation of corporate information for global searching and document publishing.  Data integration with file and web stores would support the collection of corporate product information, competitive information, and project experience.   These knowledge sources would populate the index to support the global search capability. 
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From the scenarios based view of the portal we now generalize it and bring out the framework advantages.  The framework approach allows for a number of dimensions of customizability and integration of additional components to support a specific enterprises’ needs.  The layers are the same as in the simple layer diagram and in the scenario based diagram but now they are expanded with additional detail to show the architectural model.



In the portal delivery layer there is support for multiple access devices.  Web browses and cellular phones where mentioned in the scenario view, but certainly other devices can be envisioned to support a mobile and perhaps special needs of an enterprises’ workforce.  To support these differing devices, multiple protocols need to be supported along with multiple page generation systems (one type being a web server, others being gateways and translators).  The portal delivery layer is anchored by the presentation services component that supports template processing and general layout functions.



The portal services layer provides the key functions of the portal.  The key functions of the portal are security and personalization.  These functions provide unifying capabilities and supports the “single point of access” model of the portal.  The portal can take on a number of different themes to support different aspects of the corporations eBusiness.  One major theme is Knowledge Management as mentioned in the scenario view.  Others could have more of a focus on business to consumer e-commerce, or the enterprises’ global supply chain.  These plug-ins provide a tightly integrated set of functionality that supports major activities in the enterprise.  In the Knowledge Management case this would include indexing and search, Taxonomy and ontology (vocabulary tagging), knowledge categorization, and publishing. 

A repository is used to store and manage the meta information of the portal such as security and user profile, as well as information to support the plug-ins (in the KM case information such as the taxonomy and the index).



Portal applets are additional functionality to support specific needs of the enterprise.  These applets can be used to integrate existing enterprise applications into the portal as well as to create new applications by combining portal functions with enterprise data and functionality.



The integration services layer contains all the functions needed to integrate portal functions with external applications and data.  There are two basic type of integration services,  application integration and data integration.  The integration services layer contains two sub-layers.  The top layer contains the generic integration services functions.  The underlying layer contains a expandable set of connectors.  Application integration services provide the functions to integrate the portal with enterprise applications.  The application integration connectors provide the communication and interface mechanisms to integrate with distributed enterprise applications.  The data integration layer provides the generic functions for accessing a variety of data sources.  The data integration connectors provide access to specific types of information.
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This diagram gives a view of the four major components of a portal solution.  These are Portal Delivery, Portal Services, Portal Applets, and Portal Integration.

Portal Delivery:  The Portal Delivery layer provides the mechanisms to accept a request from the user and generate a response.  A typical example of this would be the web as in HTTP and HTML.  A typical implementation of this layer would be a web server.

Portal Services:  The Portal Services layer provides the glue that holds the portal together and makes it a portal.  These would typically be the fundamental services of any portal such as access control/security and personalization.  This layer would most likely also include functions such as indexing and search, Taxonomy representation/categorization and possibly some elements of collaboration such as discussion groups and/or document publishing/sharing.  This layer would also interact with a knowledge repository that would store information such as user profiles, access control information and (depending on other portal services functionality) index, categorization and ontology/vocabulary/tagging information.  The repository would also store portal configuration information.

Portal Applets: Portal applets provide chunks of functionality to customize the portal to the desired purpose.  There are a number of terms used for these in commercially available products such as Nuggets from Microsoft Digital Dashboard, Gadgets from Plumtree Software, and Widgets from KnowledgeTrack.  The Portal applets use the portal service and the portal integration functionality to implement the desired functionality.

Portal Integration: The Portal integration layer provides a variety of mechanisms so that the portal user has access to needed data and applications.  The data integration mechanisms would most likely support access to structured information in databases, and unstructured information in files/documents, on the Web and in other information stores (such as Microsoft Exchange, and Lotus Notes).
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