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Overview 

In an information-intensive marketplace, implementing strategic Knowledge Management (KM) solutions is a key factor for the competitiveness of an organization. At the very least, successful KM solutions require the tight integration of two primary components:

· Intranet-based Knowledge Sharing systems that provide access to a library of “best practices” and “best people.”  Knowledge Sharing systems enable enterprise awareness and distribution of intellectual capital that can be captured, centrally located, and re-purposed for multiple uses.

· Collaborative workspace solutions for Team Collaboration, where individuals and teams perform knowledge intensive work by applying best practices and generating new insights.  The output of the collaborative workspace should be made available as input into the Knowledge Sharing system.

KPMG International has, in the past, developed these components using many different technologies, from Site Server and SQL to Exchange 5.5, and experienced the challenges of integrating such complex systems on a global scale.  With the advent of new technology, namely Microsoft Exchange 2000 Server, KPMG now can move towards a fully integrated KM solution built entirely on the Exchange platform. The core database architecture of Exchange 2000 Server is the Web Storage System, which provides a central repository for storing and accessing content across a wide array of formats, such as Excel and Word documents, e-mail, streaming audio and video, and Web content. It offers enhanced search and indexing capabilities for finding information in the central repository, and workflow features that enable customized workflow processes for complex projects. It also offers document-level security that lets administrators and managers establish detailed data access parameters according to the needs and responsibilities of individuals working on projects. 

All of these new and enhanced features make Exchange 2000 Server an extremely attractive platform on which to build a global, unified knowledge management system.

Knowledge Sharing: Leveraging Intellectual Capital

A corporation’s intellectual capital is its most important competitive advantage, but only if it can be employed effectively in day-to-day work.  One of the most difficult business problems the organization will face is how to get that intellectual capital into the hands of the people who need it, when they need it.  In order for knowledge workers to perform efficiently and effectively, they need immediate access to the most current information, and in the relevant context (current information is useless if it is randomly retrieved).   A successful Knowledge Sharing system must reflect this core business need, and provide the capabilities both for managing and easily accessing multiple types of content that represent pertinent “business objects”, and also for placing that content in the appropriate context. 

Content Organization by Taxonomy and Content Type

Central to the establishment of a vital and effective knowledge management system is providing a means for establishing a common language, or taxonomy, for organizing knowledge according to relevant business domains.  A healthcare/pharmaceutical company might organize its data in categories such as Disease Types, Drug Information, Patient Attributes, and Regulatory Issues.  Further, they may introduce the concept of geography, in order to distinguish between the regulatory issues, common disease profiles, and patient attributes in one country or region as opposed to another.  This structure would form the basis of a taxonomy, which would be used to sort data for storage and future retrieval via tagging content with metadata associating with a specific taxonomic “location”.  An employee who needed information on the new pharmaceutical regulations passed in the European Union would navigate through the taxonomy to find relevant data.  The taxonomy is the means by which content is placed in the context of the needs of knowledge workers. 

Even more granular organization can be achieved by introducing the concept of the “business object”, or content type.  A “business object” in this context refers to a type of content that is meaningful, for example, to a specific industry (FDA regulatory report), abstract business principle (best practices for drug production), or the like.  When knowledge is organized by content type in addition to context, a user can rapidly navigate to the exact information they need to solve a critical business problem. 

Integrating External Content

A successful Knowledge Sharing solution should seamlessly integrate content generated inside an enterprise with content from external suppliers, and other external sources.  The goal is to be able to manage and integrate such disparate information as data from newswires and industry journals, competitive information gleaned from analysts and other sources, research data from medical/hospital research centers, and a web crawl of competitors’ web sites.  This content can be simply collected into the repository and made available to free-text search, which in itself is quite valuable.  But an even greater value (which is of course more difficult to implement) is created if the external content is sorted and tagged according to the same taxonomy as internal content.  This is the truly seamless solution, where knowledge workers may not even know whether they are looking at internally generated or externally obtained content. 

Putting it All Together 

Once this information is gathered and collated in a central repository, the Knowledge Sharing system must offer:

· the capability for tracking and maintaining individual skills and competencies.  In a large and/or geographically disperse organization, finding subject matter experts (SME’s) can be difficult.  Being able not only to find a Best Practices document for a particular task, but also the person who created it can be an invaluable tool.

· an encompassing role-based security framework around content types and taxonomies.  Sensitive intellectual capital must be kept secure and shared only with the appropriate users.  Document-level security is a key requirement of a system that will satisfy the needs of the business. 

· The ability to support large numbers of users across buildings, campuses, and highly dispersed locations, as well as between companies.

· Integration of messaging with an overall solution.

· A flexible user interface for navigating the site and finding information quickly and easily according to every user’s needs.

Team Collaboration: Leveraging Internal and External Resources

Despite the advent of the “Information Age”, the fundamental nature of work has not changed significantly.  Groups of people still need to work together as a team, performing individual tasks toward a larger shared goal.  However, what has changed is the way in which that teamwork is facilitated.  In a global marketplace, members of a team are often widely dispersed geographically and organizationally, and thus the team requires a new way to collaborate that breaks down those barriers.  The solution is a web-based extranet application – spanning organizations and distances – that provides team members with online collaborative workspaces in which to do their work.

Collaborative Workspaces

For many teams, the days when members could pop their heads over cube walls or sign out a conference room to exchange ideas and information are gone.  Teams are now often made up of people located not only in different countries but perhaps even from different organizations altogether.  While this diversity provides significant advantages – for instance by dramatically increasing the pool of talent a team can draw from – it also presents certain technical and procedural difficulties which must be overcome in order to reach team goals.  These issues can be summarized by the simple question, “how can people from different companies and different places work together as if they were in the same office?”

The Internet and web-based applications provide a perfect answer to the question.  Applications can be built which provide virtual collaborative “workspaces”, where team members can share documents and ideas, manage tasks, contacts, and appointments, and collaborate in real-time through instant messaging and net-conferencing.  

In our healthcare/pharmaceutical industry example, imagine a team attempting to pass a new drug through the FDA.  This team may be made up of scientists and internal regulatory specialists, external legal counsel, clinical trial directors from various hospitals, and perhaps the FDA representative in charge of the company’s drug application.  For this diverse team to work together effectively, the collaborative workspace application must provide:

· The capability to manage tasks and deliverables and use repeatable methods (best practice methodology).  

· Support for teams from both inside and outside the enterprise, breaking down the barriers that normally exist between separate organizations and IT departments.

· A capability for managing calendars and contacts across teams and individuals.

· A common language (either taxonomy or context) for organizing activities and information according to project timelines and activities.

· A security framework providing role-based views and content access such that, for example, work in progress on a regulatory submission would be visible only to internal team members, but the finished product could be visible for review by legal counsel and the FDA representative.

· Messaging capabilities that will work across the enterprise and with external partners.

Linking Knowledge Sharing with Team Collaboration

While many organizations implement Knowledge Sharing and/or Team Collaboration in various forms, a common mistake is to think of them as separate systems. The problem with this approach is that it often fails.  This failure can be traced to the inability to address two fundamental questions: 

· First, how well does the KM system link and apply best practices within the context of the actual execution of knowledge-based activities?


· Use case:  a user is working in a Team Collaboration workspace and requires some detailed information from Knowledge Sharing.  The more difficult it is for her to find that information, the less likely she will take the trouble to seek it out.  


· Second, how easily and efficiently does it capture best practices as a natural by-product of work activities?


· Use case:  in the course of designing an e-commerce system for a client, an employee working in Team Collaboration produces a great new document detailing the process.  In order for the rest of the organization to benefit from this new intellectual capital, the Best Practice document should find its way to Knowledge Sharing.  If it takes additional time/effort to go to a separate library submission system to submit content, it becomes less likely that the intellectual capital will be made available to others.  However, if the user can stay right in the collaborative team workspace and simply tag content for submission, it is more likely that the content will survive the transition to Knowledge Sharing.

The goal of a full Knowledge Management solution is to remove the barriers between applying the best of what is already known, and the efficient and effective development of new knowledge.  Specifically, the key is to link the two components – Knowledge Sharing and Team Collaboration – in a fully symbiotic relationship.  They should share a common taxonomy, and preferably a substantial amount of the same data as well.  Documents in one system should be easily linked to the other system. Knowledge workers using the Team Collaboration application should be able to access information in the Knowledge Sharing system, and users of the Knowledge Sharing system should have access to data that has been published by Team Collaboration members.

Moving Toward a Fully Integrated Solution

Overview

KPMG, having embraced the ideas of the knowledge driven marketplace, is constantly undergoing change in the attempt to improve the ability turn knowledge into value.  As described above, the long-term vision is of a fully integrated, global KM solution.  The following sections describe some specifics of KPMG’s KM vision, the many technologies behind the current implementation, and finally the look ahead to fully realize the vision. 

KWorld – KPMG’s Knowledge Management System

The KWorld environment, which is being continuously evolved by KPMG, is part of a vision that sees knowledge as the key driver of business success.  The following diagram illustrates the goal of KWorld – made up of Team Collaboration (KClient), Knowledge Sharing, and “Knowledge.com” (KPMG’s global Internet site) – creating the capability for continuous improvement in service delivery and overall quality.
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This diagram shows the flow of knowledge content, from the production of content in Team Collaboration, through its generalization and use in Knowledge Sharing, and its re-purposing for use in an Internet site, with the intent of drawing more business and thus creating new opportunities to increase competitive advantage.  The key is to note that if it takes an organization three years to turn a new idea into a competitive advantage (go around the circle) then it loses. If it only takes three months, then the organization wins. 

KPMG’s Current Solution

To create a complete Knowledge Management solution that comprises both Knowledge Sharing and Team Collaboration, KPMG used multiple Microsoft technologies and separate data repositories. These included:

· Site Server 3.0, which was used for content indexing and search of Knowledge Sharing data and discussions.

· SQL Server 7.0, which provides the database repository for sharing metadata.

· Windows NT 4.0 file system on Web servers provides the directory structure for the Knowledge Sharing document repository.

· Exchange Server 5.5

· Knowledge Sharing discussions

· Platform for the KClient team collaboration application

· Microsoft Internet Information Server 4.0, used to host the Knowledge Sharing Web application and a Content Management System application.

While these technologies enabled the successful deployment of the KWorld suite of applications, there were also challenges that would make an Exchange 2000 Server solution valuable. Technical barriers encountered included:

· Complexity that was difficult to maintain with multiple components and thus multiple points of failure; difficulty in implementing security between applications and components, and little or no integration of security from the collaboration application to the Knowledge Sharing application; and difficulty in scaling as business requirements dictated.

· The Knowledge Sharing component relied on Exchange Public Folder replication, SQL Server replication, and custom-built Site Server replication in order to operate globally in multiple data centers. The separate replication routines added additional complexity to the system.

· The Collaboration component had limited extranet capabilities; documents were shared via “data pumping.” Documents created in the Exchange Server 5.5-based team collaboration space by KPMG employees were pushed to clients via technologies like the Lotus Notes Application Connector. Implementing workflow routines was difficult and stretched the single-threaded Event Service to its limits. Folder-level security (as opposed to the document-level security available in Exchange 2000 Server) resulted in multiple copies of documents in KClient. Additionally, the Outlook client had to be installed on Exchange Server to enable the use of the Outlook Object Model.

These challenges created other issues for KPMG. Users had to store and view data in multiple client software applications, resulting in complexity for users. It was difficult to re-purpose client content from one application for use in another. Finally, there were cost barriers associated with maintaining multiple systems and scaling them across multiple data centers, both from administrative overhead and from infrastructure costs.

Realizing the Vision: Designing a Unified KM Solution Using Exchange 2000 Server

Microsoft Exchange 2000 Server has new and enhanced features that not only enables significant improvements to applications such as KClient, but also provides the technology for an integrated, single secure repository for Knowledge Sharing and Team Collaboration.  Many of the difficulties encountered earlier with storing data in multiple repositories and patching together multiple technologies are overcome by Exchange 2000 – a single place for secure messaging, collaboration and semi-structured data storage and presentation.  

Exchange 2000 is a unique and ideal platform for the “Integrated KM Environment” illustrated above because of the synergy it creates between knowledge sharing and collaboration applications. Because of the features of the Web Storage System, the tight integration with the Windows 2000 Active Directory, a built-in workflow engine, flexible client/presentation services, and distributed configuration architecture, Exchange 2000 Server provides the foundation for integrated Knowledge Sharing and Collaboration solutions.

Exchange 2000 Features

The Exchange 2000 Web Storage System (Web Store) is an object-oriented, hierarchical repository for managing native Exchange messaging and collaboration data as well as any custom application data.  Exchange 2000 messaging data includes messages, discussions, calendar appointments and contacts; all are important aspects of both knowledge sharing and collaboration systems. The Exchange 2000 Web Store provides:

Flexible Data Storage:

· The Web Storage System is ideally suited to manage Exchange 2000 messaging data, stored in standard MIME format, as well as the structured or semi-structured documents that form a corporate knowledge repository.  

· Exchange 2000 provides a set of native “content classes” for managing messaging data, including e-mail messages, contacts and calendars. In addition, the Web Storage System also allows application developers to create their own custom content classes for representing and managing custom application content. Application custom content classes can be based on the native Exchange 2000 content classes, with inheritance of all native Exchange 2000 attributes.

· The ability to create custom content classes for application data storage provides a means of associating a custom taxonomy or knowledge-sharing framework with any and all data in the Web Storage System. Thus, knowledge sharing taxonomy can easily be associated with documents as well as messaging and collaboration data. Custom content classes also provide a way to enhance the “Task” concept to create a flexible solution for managing team collaboration tasks, where tasks are associated with documents or deliverables in the knowledge sharing system.  A custom Task object, represented by an application defined content class, can be used to store and manage Microsoft Project style task information within the Web Storage System and linked with knowledge sharing taxonomy.  These custom task items can also leverage the Exchange 2000 workflow engine.

Flexible Data Access:

· All data in the Web Storage System can be accessed natively by Exchange 2000, and by applications, via variety of access methods. Open access to the common repository is a powerful enabler for integrating custom knowledge sharing applications and collaboration frameworks with Exchange’s native messaging.

· Applications can use a variety of standard access methods, including OLE DB and Microsoft ActiveX Data Objects (ADO), Collaboration Data Objects (CDO) 3.0, Win32 API, Web Distributed Authoring and Versioning (DAV) and XML for accessing and manipulating Exchange and custom data in the Web Storage System.

· In addition to the programmatic access methods mentioned above, both applications and end users can access any data in the Web Storage System data via a browser. A “human readable URL” is associated with all Web Storage System content, including folders, messages, attachments, documents, and application data. Files in the Web Store can also be manipulated via the Windows File Explorer. Native Windows 2000 security features protect all access to the Web Storage system.

Windows 2000 Active Directory Integration:

· Provides the robust security model that is required for integrated collaboration and knowledge sharing.  

· Native use of Windows 2000 security descriptors (access control lists) for access to resources that simplify management while delivering increased security.

· Single security scheme and model for native Exchange 2000, Knowledge Sharing, and Collaboration data (documents and custom application data)

· Eliminates the need to maintain multiple ‘logins’ and develop custom user administration features for every application!

· Web Storage System file level security can be manipulated programmatically via Win32 API, or XML stream.

Presentation Services:

· Outlook Web Access (OWA) components provide a means of viewing messages, appointments, discussions and other native Exchange messaging data via “human readable URLs.”

· These OWA components can also be included within custom Internet/Intranet/Extranet applications, to provide a completely custom web interface to the native Exchange 2000 data.  

· OWA components provide a “jump start” to creating custom Web applications that leverage existing Web Storage System information.

· Standard Outlook clients and custom Outlook forms can be used as presentation layers for Web Storage System information, and provide a means of synchronizing data for offline use, and for PDA synchronization.

Integrated workflow:

· Team Collaboration is often goal- or task-oriented. Also, the completion of a task often requires some sort of “signoff” or review process that may ultimately result in publishing data to a Knowledge Sharing system.  Exchange 2000’s built-in workflow features enable seamless integration of the business process logic for flexible workflow.

· Event Model enhancements, such as synchronous events support, within the Web Storage System enable customization for workflow application development, processing of business logic or policies, and extension of Exchange services for solutions.

Distributed Architecture (scalability):

· Multiple message databases, allowing administrators to split a single logical database across multiple physical databases, reducing backup and restore time and increasing reliability. 

· Active clustering with Windows 2000 Load Balancing and fail-over services for enhanced system reliability and end-user availability.  

· The distributed configuration architecture enables content replication and the partition of services across multiple servers, extending scalability to millions of users for large enterprises, hosted Application Service Providers, ISPs, and similar environments. 

· Windows 2000 Internet Information Services (IIS) and Active Server Page (ASP) integration for high performance Intranet and Extranet access to data.  This provides secure access to information within the enterprise, as well as by clients and business partners. 

Future trends of KM on Exchange 2000

Today, Exchange 2000 provides the best single secure repository for integrating Knowledge Sharing and team collaboration applications.  The future promises even more synergy among applications that take advantage of the Exchange 2000 Web Storage System and future technologies.

· Flexible access to data in the Web Storage System will lead to more seamless integration with day-to-day office document storage.  Office documents will be posted to the Knowledge Sharing repository quickly and easily from the File Save menu in any Office application.


· To complement Office integration, more robust document management tools, such as check-in/check-out and document versioning, will be native features of the Web Storage System


· Team collaboration will benefit from a more robust ‘task’ object supported as a native content class of Exchange 2000, possibly with Microsoft Project integration (currently, more sophisticated task features must be implemented by application developers)


· Application developers can replace Outlook forms with a web-based interface, or ‘Web Form’, that is easier to maintain and deploy, and can be shared by Outlook clients and by Intranet and Extranet clients.  This greatly simplifies user interface development targeted for desktop, Intranet and Extranet.


· Application developers will also benefit from frameworks such as the ‘Application Instantiation Model’, or AIM, which will provide a standard set of interfaces for developing and deploying Internet based applications, particularly those that leverage the Web Storage System.


· The Web Storage System’s security model, tight integration with IIS, and the emergence of application frameworks such as AIM provides a natural fit for ASP hosting.  ASPs will be key to simplifying deployment and lowering cost of ownership for corporate applications; the Web Storage System provides the level of security required for hosting sensitive corporate data.


· Integrating Knowledge Sharing with Team Collaboration is just the beginning.  Other applications are natural ‘next steps’ for knowledge integration: Customer Relationship Management (CRM), sales automation, forecasting, financial management, human resources, supply chain management, and others.  Employees using these applications will benefit from integration with knowledge sharing.  Exchange 2000 and the Web Storage System provide the repository and technology for this integration.

In the future, Knowledge Sharing will be linked to every application in an enterprise.  Wherever work is done, those doing the work will benefit by easy access to the information and intellectual capital of the organization, and the more technology can enable this easy access to information, the more likely an organization using that technology will gain or keep competitive advantage.  Knowledge Management is no longer simply a corporate buzzword – it is a key driver of corporate success.   Exchange 2000 Server is the key to linking the core components of a successful Knowledge Management system – Knowledge Sharing and Team Collaboration – and thus enabling the productivity of knowledge workers and the success of the entire organization.
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