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2. Introduction

SWAP combines two highly successful technologies, viz. Semantic Web and Peer-to-peer computing. SWAP will develop the technology that is necessary to allow users their individual views on knowledge AND let them share knowledge effectively. In order to allow for individual views, every user’s PC is treated as a peer and every user may ask queries to the network of peers. In order to actually find the right piece of knowledge, SWAP employs Semantic Web technology. Current peer-to-peer technology only allows for keyword search and lacks the semantics that is necessary for effective, precise knowledge sharing. Current knowledge repositories lack the capability to provide really individual views in a decentralized framework with low administration overhead. SWAP will produce both.

Concrete results of SWAP will be:

· A comprehensive study of the potential of Semantic Web and Peer-to-Peer (P2P) for Knowledge Management (KM) and a corresponding methodology.

· Method descriptions and software prototypes for P-Oc, P-Al, P-Map, P-Viz, P-I, P-Up and P-S
.

· An integrated software environment for semantic P2P, rigorously tested and validated in real world KM scenarios.

SWAP is about demonstrating that the power of Peer-to-Peer computing and the Semantic Web can actually be combined to support decentralized environments where participants can maintain individual views of the world, while sharing knowledge in ways such that administration efforts are low, but knowledge sharing and finding is easy. Key to the success of combining Peer-to-Peer solutions with Semantic Web technologies is the use of Emergent Semantics. Emergent semantics builds on light-weight and/or heavy-weight ontologies that different individuals, departments, or organizations have created. It considers the overlap between ontology definitions and the use of concepts and relations with actual data in order to extract shared ontologies for sets of individuals or groups of people. Intelligent tools will use such definitions to ensure that knowledge will be appropriately structured, so that it can be easily refound. Knowledge Management can occur in a distributed fashion without overhead through central administration.

The objective of the present document is to clarify the definition of the global target market profile. The whole set of organisations managing a high amount of information by using SWAP system with both internal (own staff) and external (clients) users accessing to databases through a set of applications, which depend on the particular business/activity sector of the organisation. These organisations are interested on exchanging information, moreover and more important, the gathering of relevant information from any source.  The majority of the modern organisations with special interest in the recovering of suitable information that enable the definition of the Company’s strategy. Furthermore, whatever institution or firm with high interest on management of both internal and external sources. The study of the potential application of SWAP Software comprises the analysis of several markets where this technology might be used. 

3. Market Survey

3.1. General Market approach

In today’s knowledge-based economy, the competitiveness of enterprises and the quality of work life are directly tied to the ability to effectively create and share knowledge both within and across organizations. Emerging peer-to-peer solutions are particularly well suited to the increasingly decentralized nature of today’s organizations, be it a single enterprise or a dynamic network of organizations. They make it possible for different participants (organizations, individuals, or departments within an organization) to maintain different views of the world while exchanging information. They also circumvent the bottlenecks associated with more traditional solutions, which rely on one or a small number of centralized servers. 

3.1.1. Market Segmentation

There are two types of the KM systems according to the view on knowledge: 

1. Knowledge as Processes (Management of People): CSWC, Discussion Groups, E-mail. In this first type, the process-centred approach mainly understands Knowledge Management as a social communication process. In this approach, knowledge is closely tied to the person who developed it and is shared mainly through person-to-person contacts. The main purpose of information technology is to help people to communicate knowledge, not to store it. This approach is also referred to as the "personalisation" approach.

2. Knowledge as Objects (Management of information): Document Management, Information Extraction, Business process-based KM.  In this type the product-centred approach focuses on the knowledge documents, their creation, storage and reuse in the computer-based corporate memories. This approach is also referred to as "content-centred" or "codification" approach

There are two types of the KM systems according to the knowledge processes support (e.g. knowledge production and distribution): 

1. Supply-side KM systems are so called first-generation KM systems. Their emphasis is on the distribution of existing knowledge throughout an organization. Used strategies are: Groupware, information indexing and retrieval systems, knowledge repositories, data warehousing, document management, and imaging systems. Enhancement in the transfer of knowledge results in the better organisational performance.

2. Demand-side KM takes a distinctly different point of view. Rather than focus on the downstream effects of codifying and sharing existing knowledge, demand-side suggests that accelerating the production of new knowledge is a far more valuable proposition. Demand-side KM initiatives, therefore, focus on enhancing the conditions in which the innovation and creativity naturally occur. Demand-side KM can be thought of an implementation strategy for the organizational learning.

3.1.1.1. Target Market Segment Strategy

Market of the knowledge management products is in the chaos. One company can compete only if it has a product with the new features like, for example, possibilities for the adaptation in the changeable environment. Operational excellence and customer intimacy could be also useful strategies. Ontologies and Web provide enough possibilities for the new features. 

Therefore, the market strategy should be: to make a real middle-sized case-study using proposed integrated approach in order to show the power of the SWAP solution. That case study should contain evidences that proposed approach solves some of the drawbacks in the current knowledge management solutions. In SWAP, two case studies of knowledge intensive work, knowledge management for investment analysts (called KM case study) and knowledge sharing between SMEs (called virtual enterprise case study) will evaluate and improve the new combined technology. A lot of expertise (knowledge) could be captured and shared using proposed KM approach. 

Then, SWAP will provide an ontology-based P2P platform that integrates SWAP tools and that serves as foundation in two case studies:

1. First, in the Knowledge Management Case Study SWAP will investigate the work of investment analysts at Dresdner Bank. The case study will survey their use of current central knowledge management technology that the investment analysts already use. Furthermore, it will chart the possibilities for P2P based solutions of knowledge sharing that have not been undertaken, yet, because the centralized approach currently in place would involve too much overhead for administration and analysts alike. The P2P based solution will be installed and test-driven in order to come up with a realistic estimation of the work that might be saved (or wasted) by the P2P system.

2. Second, in the Virtual enterprise case study, contractor IBIT provides telematics expertise for purposes such as tourism and SME support in its geographical region.  There is a tremendous need for better knowledge sharing between many of the small tourism SMEs (e.g. tour guides, tour operators, etc.). SWAP will investigate how P2P- and ontology-based solutions may make knowledge sharing inexpensive, yet effective in such virtual enterprises.
3.1.1.2. Market Needs

Despite all uncertainty about the costs of creating ontologies and semantic markups and maintaining them, the Semantic Web will eventually offer many new opportunities for vendors. Overall, Gartner is optimistic and believes that ontologies are one of the prerequisites for the upcoming "industrialization of knowledge." Some representative opportunities will include:
Tool Vendors. Enterprises will need new authoring tools for constructing ontologies and thesauri and marking up Web pages, products, capabilities and other information. These tools must help users mark up text to comply with evolving standards. The emerging technology of information extraction will become increasingly crucial for authoring because it can propose concept phrases as elements of semantic markups (semi-) automatically. 

Targeted Services. These technologies could work well in service contexts, where information extraction functions could be entirely outsourced to an alternative service provider or Web service model. 

Search/Inference Tools. Users will need to interface with and provide queries to ontologies and semantically marked up data stores, which will then come back with answers. Some of these tools will likely be bundled with authoring tools or be part of electronic marketplaces, portals or information retrieval engines. 

Content Companies can use authoring tools to create and sell ontologies and semantic markups alongside their usual content products. Factiva has started doing this with their Factiva Intelligent Indexing product. Other companies might consider specializing in marking up specific vertical/horizontal domains. This would be an interesting service offering because the markup business will likely remain so complex that outsourcing will be important. 

Embodiment of Ontologies. Vendors in the IT industry will be able to add value to their products, as embedded ontologies will lead to dramatic improvements in the user interface, systems interoperability, and information access. Many other industries could use ontologies to create "smarter" products (e.g., consumer electronics/appliances and electronic equipment).

3.1.1.3. Market Trends

The ability of computers to analyse unstructured content will grow dramatically by 2010. The semantic Web is a metaphor describing the attempt to attach meaning to information on the Web and beyond. These “semantic mark ups” are based on ontologies, namely models that explain entities within domains, their attributes and their relationships. … By 2006, knowledge mapping will become critical for world-class information management. As a result, the number of professionals working on knowledge maps and ontologies will at least double or even triple by then. In particular, e-procurement is likely to benefit from the existence of a more-unified semantic layer. (Source : Gartner; Emerging Technologies for Managing Content – Sept. 2001).

3.2. Industry Structure

To provide a quicker picture of this Industry as it is currently, we will take a look at several reports available under the SWAP project (publications and deliverables)  and several reports published by Gartner group. This is a very interesting survey on these issues between a large number of organisations around the world. 

3.2.1. Main ideas

There is a growing user need for knowledge management tools that will enable organisations to identify and locate information and expertise, and collaborate with other users. Whilst there are a number of functions within the knowledge management arena that can be supplied as standalone tools the market requirement is moving towards a more integrated solution. This growing requirement can be illustrated by considering the evolution of the corporate intranet, as shown in Figure 1.
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Figure1: Evolution of the corporate intranet

As organisations introduced intranets into their business so greater amounts of information were published on their intranet and potentially available to employees. However, as the volume of information available grows so the difficulty of finding relevant data increases, so basic search capabilities are introduced. As the value in the corporate information available is recognised so the need for more advanced access mechanisms and sharing of data and expertise is required. Many organisations are beginning to realise the benefits of knowledge sharing communities and starting to invest in products that will address this need.

Currently there are several standalone products that address specific aspects of knowledge management e.g. basic search engines, text summarises, etc, but relatively few solutions that focus on a complete integrated solution.

The current and potential market opportunity for Knowledge Management tools is presented in Table 1 in $ millions, as estimated by Ovum Ltd. Other analysts (e.g. Gartner Group) present a similarly positive view of market trends.
Region
2001
2002
2003
2004
2005

North America
733.0
1065.0
1422.0
1727.0
2026.0

Western Europe
564.0
856.0
1166.0
1410.0
1688.0

Asia-Pacific
85.0
125.0
199.0
282.0
380.0

Rest of the world
28.0
42.0
57.0
106.0
127.0

Total Global Market
1410.0
2090.0
2840.0
3530.0
4220.0

The knowledge management market covers a wide range of capabilities and in order to analyse the market in a coherent way a number of key segments have been defined.

Knowledge Portal
A browser interface to Knowledge Management services defined below.

Discovery Services - Basic Search
Basic - keyword, Boolean and natural language searching, text summarisation.

Discovery Services - Advanced Search
Advanced - ontology browsing and question-answering capabilities.

Discovery Services - Document categorisation

The automatic categorisation of information into concept areas for enhanced browsing and retrieval.

Discovery Services - User Profiling
The representation of a user's expertise and interests in order to filter and personalise information to the individual user. Can be defined by the user or inferred implicitly by user behaviour. Typically evolves over time by observation of user activity.

Collaboration Services - Expertise management

The ability to locate people in the organisation with particular skills or knowledge (based on their user profile).

Collaboration Services - Collaborative spaces
The ability to share automatically information between groups of users with shared interests in order to disseminate best practice and avoid duplication of effort.

Collaboration Services - Messaging infrastructure
The ability to send messages asynchronously (e.g. email) and/or synchronously (e.g. text chat) to other users.

Knowledge repository
Information storage (including document management, versioning control, text summarisation), classification and indexing of information, corporate thesaurus and metadata management.

In the next few years, the synergy of people, process and technology, which together forms the central plank of a sustainable KM environment, will become more and more evident at the individual and group levels. Personal computing devices will have added computational power, enhanced intelligence (which enables them to be more adaptive and friendlier), connectivity, and support various business processes. This evolution is classified as the “Fourth-Generation Convergence”. In retrospect, 

· First Generation is when the boundaries between physical devices begin to disappear. Hybrid devices are formed. For example, phones, faxes, and E-mail tools are provided on one piece of mobile equipment.

· Second Generation is when the hybrid devices operate in a digital environment and the PC becomes the dominant workplace ecology.

· Third Generation is when the hybrid devices offer workflow capability and extensive personalisations.

In the Fourth Generation, the hybrid devices become more and more “personal”. They may be voice-driven and can even model and learn from human behaviour. P2P technology and Knowledge Management (P2PKM), among others, are seen as major drivers behind these “convergence”.

To identify the impact of P2PKM on enterprise computing in the next few years, the impact has been categorised into the following areas:

Responsibility for managing content. 

As P2PKM is predominantly a decentralised approach, Individual Knowledge Workers (IKWs) using a P2PKM system have a strong sense of ownership of the information and control of the tools and environment. The management of organisational assets (e.g. data, people, systems, projects, and finances) will, naturally, become less compartmentalised. The responsibility and accountability of the IKW will become greater, more dispersed and no doubt more difficult to measure and control. There is no doubt that P2PKM will distort the governance model and content management processes of enterprise-wide KM and content management (CM) systems. If not managed properly, it will be increasingly difficult to interface and transfer knowledge between personal productivity tools and enterprise systems in the future.

PKM and P2PKM support in future operating systems. 

There will be increasing support for P2P computing and personal productivity tools in future operating systems. For example, Microsoft latest operating system XP has built-in support for enabling workflow, simple server-side collaborations, speech recognition and management of scanned documents.

The number of Personal Portals will increase. 

As mentioned in the previous section, with the uprising of the Personal Portals, the importance of Enterprise Portals will gradually decrease. However, there is still a significant amount of work to be done in standards and integration so it will be several years before the proliferation of personal portals. Personal portal technology is likely poised for more widespread adoption but will require another two to three years to reach performance and design points that allow this promise to be realised

P2P search in enterprise systems. 

Search engines will gradually be integrated into project management packages and content management tools. Both distributed (including automatic and human-assisted) and centralised searches will be supported and results from various sources will be seamlessly integrated for presentation to the requester.

“Virtual” Application Service Providers (ASP). 

As the P2P technology enables resources and data to be polled and shared across P2P and conventional networks, future ASPs do not need to remain at a fixed location nor restricted to offer a static list of services. Instead, today’s ASPs will be transformed by P2P technology to become “virtual” (or dynamic) ASPs in the future. Using P2P, the needed resources (e.g. computing power, storage capacities, bandwidth, content) can be polled from a wide diversity of sources and at real time from any ASP (hence the concept of a “Virtual” ASP). Intelligent routing of messages among network nodes will become a norm. 

New business models for Internet Service Providers (ISPs). 

Using P2P, ISPs may no longer need to centralise all their data but instead may rely on extra capacities in a peer network to compute and hold/transmit data thereby capitalising on the power of distributed computing and distributed content networks (DCNs) respectively. If the adoption of P2P applications continues to increase in the next few years, there will no doubt be a shakeup in ISP’s pricing models (and incentive schemes for users who tender their resources) for Internet services due to the increase in bandwidth and the availability of collaborative processing power in a network. 

P2PKM for Small to Medium size Enterprises (SMEs). 

Small to Medium size Enterprises (SMEs) will find the “atomistic” P2P model particularly attractive because firstly they may have only limited requirements for P2P applications and secondly, the infrastructure for enabling the atomistic P2P is relatively easy to establish. One of the key differences between knowledge sharing in large organisations and SMEs is that knowledge sharing for the latter is often extended across multiple organisations. A P2P architecture can support ad hoc collaboration, information sharing and workflow that encompass multiple organisations in a model that incorporates the Internet, Intranet and Extranet, together with the use of intelligent agents and fuzzy rules, enables the automation of the procurement process for medium size manufacturing companies. Furthermore, P2P tools like Groove delivers the functionalities right into the hands of the end-users. As small enterprises often do not have an IS department, the cost of using (which includes creation and maintenance) a shared space in Groove can be simply, for example, apportioned based on usage by the end-users. P2P is a natural architectural model for co-operative business models where the user pays in kind with computing resources for admission into the shared service.

Changes in the landscape of commercial KM tools. 

The rising popularity of PKM and P2PKM tools will introduce some significant changes to the landscape of commercial KM tools. Firstly, traditional enterprise KM vendors will incorporate P2P technology and develop new product offering(s). Secondly, P2P and KM vendors will continue to form alliances with an aim to further leverage the combined power of their products and technologies. Thirdly, Personal KM tool vendors will also exploit new business opportunities by offering an enterprise version of their product(s). As a result, more and more KM tool vendors now offer both personal and enterprise versions of their product(s). This trend will also impact other application software. Project Management packages, for instance, will be increasingly Web-based incorporating features for virtual collaborations, product design support and data management, and workflow capabilities. Traditional enterprise collaborations tool vendors are responding to the increased competition by supporting more flexible collaborations and by “hosting” collaborative spaces. Furthermore, pressure is mounting on content management tool vendors to support distributed content management.

“P2P enabling” an existing application. 

Not all Peer-to-Peer applications need to be designed and developed from scratch (e.g. starting from the infrastructure and use one or more of the P2P products to conduct search, collaboration, file sharing etc.). Existing applications can also be transformed to become a P2P one. Advanced Reality’s product Presence-AR offers a Peer-to-Peer collaborative platform that embeds secure, real-time collaborative capabilities into any existing applications without the need to modify or rewrite the source code. Presence-AR enables sharing and synchronisation at the data level (as opposed to the application level) and, as such, users can collaborate on the same data using different applications on any access devices.

3.2.2. Knowledge Management Main Players

A survey of the KM marketplace reveals many software vendors active in this sector. Figure 2 provides the key used in the product market segment compliance or market positioning diagrams. It will be used to indicate product covering.
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Figure 2: Key to Market Segment Compliance Diagrams

3.2.2.1. Autonomy

Product Overview:

Autonomy's Portal-In-A-Box automates critical processes including categorisation, personalisation, hypertext link management and personalised information delivery. Key features are:

· Hierarchical Categories are directories that a re populated automatically, making it easy to maintain the category structure making them easy to navigate. 7000 pre-defined web channels and 500 pre-defined news channels are provided, with channels automatically populated, where no manual intervention or pre-tagging is required.

· Automatic Hyperlinking allows the automatic generation of dynamic hypertext links to content.

· Automatic Summarisation generates conceptual and contextual summaries.

· Retrieval allows users to find information using natural language, conceptual or keyword searching.  It offers a “more like this” feature and intuitive refinement by example.

Market Strategy

Autonomy does not target specific markets or verticals, but focuses on delivering industry specific solutions, which has enabled them to have a diverse customer base across the financial, pharmaceutical, legal, retail, media, government and telecoms sectors. 

Automation of content categorisation and user profiling to deliver relevant information to users are its primary focus, with its personalisation technology for automated user profiling being its key differentiation. Autonomy's main competitors are in the concept based searching and document categorisation fields.

The following diagram illustrates the components that the Autonomy solution covers either in its entirety or partially. 
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Figure 3: Autonomy Market Segment Compliance

The market-positioning diagram above illustrates Autonomy's strengths in the portal and discovery services, and a noticeable gap in the collaboration services and knowledge storage aspects.

3.2.2.2. IBM Lotus

Product Description

Lotus Discovery Server is designed as a knowledge server for e-business users.  It provides search and expertise location solutions designed to ensure that relevant knowledge and collective experience of an organisation are readily available to help individual and teams solve everyday business problems. Key features include:-

· Metric Analysis: computes a value for information resources relative to organisational activity, which interprets the frequency of authorship, citations and access by individuals. These capabilities go far beyond simple key word analysis and indexing, thus providing the basis for several features within the Discovery Server.

· Knowledge Map (K-map): presents aggregated information resources from multiple systems.

· Automatic K-map Generation: technology to analyse and group similar documents, people and places into categories and label them for easy access through the K-map. 

· K-map Editor: tools that allow administrators to edit the K-map content, enabling administrators to customise category labels and structures to fit the needs of the organisation. The system learns from these edits so that future categorisation of data is correctly matched and new content is synchronised into the appropriate categories.

· Relevancy Ratings: assigns values to documents and people in relation to the category topic displayed in the K-map. 

· Document Summaries: displays the most important concepts within a document when viewing in the K-map. 

· User Profiles: single collections point for displaying user information, including contact information, job title, and associated affinities. 

· Automated Expertise Profiling: user profiles are created and maintained automatically by the Lotus Discovery Server, utilising LDAP and/or Lotus Domino directories to establish or eliminate a user profile. 

· Respect for Privacy: the Lotus Discovery Server gives users full control over the content of their profile and whether discovered information is public or not.

· People Awareness: offers awareness of colleagues online and instant messaging for quick answers. 

· Pop-up Collaboration Menu: offers menu options to find all documents authored by a user, to see the user's profile with affinities and to send an instant message or an e-mail.

· Knowledge Audits: administrators can find out what content (databases, file servers, etc.) is most frequently accessed. 

Market Strategy

Lotus' strategy is to expand its core collaboration platform, in particular wireless access and closer integration with IBM's web services strategy. The Knowledge Discovery System in theory is not dependent on a Domino environment, however there are a number of issues that would need to be addressed, for example the cultural aspects between Lotus and Microsoft based organisations. Lotus is drawing on the technologies developed within IBM and in particular stronger integration with IBM's strategic middleware platform (WebSphere) has become a more important element of the product.

The following diagram illustrates the components that the IBM Lotus solution covers either in its entirety or partially. 
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Figure 4: IBM Lotus Market Segment Compliance

Knowledge Discovery System addresses all of the key market segments with the exception of advanced search capabilities, with its strengths lying in the collaboration services aspects highlighting their progression from a messaging and groupware supplier into the integrated knowledge management arena.

3.2.2.3. Microsoft

Product Description

Microsoft offer two products within the Knowledge Management arena, SharePoint Team Services and Microsoft SharePoint Portal Server.

SharePoint Team Services (SPTS) gives users the ability to quickly create and contribute to a team or project-focused web site using their browser or Office XP applications. Web sites created by SPTS are claimed to have been designed to be easy to manage and customise by a novice web user. SPTS will initially be shipped with FrontPage 2002; and will offer an ad hoc information sharing system, support 5-75 users, enable team web sites and document sharing across these and sub sites, include discussion, notification and survey functionality, and publication of documents.

SharePoint Portal Server (SPPS) enables the creation of portal web sites that allow users to share documents and search for information across organisations and enterprises including SPTS created sites. SPPS will offer a portal web site supporting 75+ users, with the ability to search across multiple servers and data types, provide discussion and notification functions, document management (e.g. versioning, publishing).

Market Strategy

Microsoft have positioned themselves in the portal market but have retained their focus on providing access to unstructured content through its search and document management capabilities. Whilst Microsoft have a strong brand / image in the business environment Lotus is their key competitor. Their strategy does not target the vertical markets but offers a vanilla solution suitable for use within organisations that use the Office product suite. The search capabilities within SharePoint are seen as the key differentiators; but Microsoft's dominance in the desktop market will be a significant influencing factor for many companies.

The following diagram illustrates the components that the Microsoft solution covers either in its entirety or partially. 
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Figure 5: Microsoft Market Segment Compliance

The market positioning diagram above illustrates Microsoft's strengths in the portal and knowledge repository areas, but and a noticeable gap in the collaboration services more complex aspects of the discovery services.

3.2.2.4. Open Text

Product Description

myLivelink provides personalised access to critical information and resources via a portal that enables users to customise their access to a variety of information sources (e.g. corporate and industry data, enterprise business systems), email, conferencing, discussions, calendars and news feeds.

Market Strategy

Open Text has positioned itself as a company focusing on collaboration as its core competency, although the company is beginning to extend its focus into the collaborative commerce market and the internal knowledge management market. It has been particularly successful in the telecomms, oil and gas, financial services and manufacturing vertical markets, and is starting to move into the construction, government and pharmaceutical markets. 

Open Text states that the use of open standards and its extensibility as its key market differentiation.
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Figure 6: Open Text Market Segment Compliance

The market-positioning diagram above illustrates Open Text's strengths in the portal and knowledge repository elements, but demonstrates a weakness in providing an integrated knowledge management tool set in either the discovery or collaboration services.

3.2.2.5. Orbital

Product Description

Orbital's product Organik is structured around a community model enabling users to ask and answer questions, search for existing questions and answers, escalate and route questions to experts, and find people with specific expertise. Users questions are aggregated to build a searchable knowledge base. User profiles are automatically built and evolve based on the user's questions. Questions may be general or sent to specific experts within the organisation, with the user being notified via email as answers are provided, and have the ability to rate the answer based on its usefulness. Identifying experts is one of Organik's key features. In addition to the answers other files can be attached as a supplement, and are available to other users. Integration with Microsoft Outlook is also available.

Market Strategy

Orbital is targeting the expertise location market which has a relatively low profile currently, but they hope that as bigger market players such as IBM move into this area its profile will be raised. As a system that aims to profile individuals and identify experts its main customers are large organisations that have difficulty maintaining a view of what expertise they have. 

Orbital has relatively few direct competitors.
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Figure 7: Orbital Market Segment Compliance

The market-positioning diagram above illustrates Orbital's product focuses on a very specific aspect of knowledge management, and does not offer a comprehensive solution.

3.2.2.6. Verity

Product Description

Verity K2 Enterprise utilises Verity Intelligent Classification (automatic content classification tool), Verity’s Advanced Search Functionality and Verity Social Network Technology. Users are connected to each other, and can find information in a variety of ways:

· Advanced Full Text Search through fuzzy search and concept extraction function to power simple one-word searches, and providing automatic summaries.

· Federated searches enabling a single query to gather results from multiple searches sites information sources.

· Category Drill Down giving users the ability to move down categories and sub categories to find information.

· Parmetric Selection allowing field sorting and filtering to be combine with full text search, to either find a document with specific attributes or groups of documents with specific user specified parameters.

Additional functionality includes:-

· Connect – Personalisation features to automatically connect users to information on an organisation, past behaviour or information similar to current information being viewed basis.

· Adaptive Ranking – The more a document is selected the higher the ranking it is given.

· Document Recommendation – Reviews a user’s query or past behaviour to automatically recommend additional documents.

· Expert Location – Identifies experts in an organisation based on what a user is current reviewing or has run a query on.

· Communities – Brings together users based on how they create or access information.  User’s can be a member of multiple communities.

Market Strategy

Verity is the established enterprise search market leader, both in its own name and through the OEM market. The company believes by following this route in the corporate intranet and e-commerce market it will be more successful as the markets converge. Verity believes it is in a strong position to be the de facto portal infrastructure. Verity's main differentiates are its strong market position and the breadth of its product.
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Figure 8: Verity Market Segment Compliance

The market-positioning diagram above illustrates Verity's strengths in the portal and directory services with the exception of advanced search functionality, but a noticeable gap in the collaboration services and knowledge storage aspects.

Below is a list of the best projects and products in the Market, in terms of: 

3.2.3. Peer metaphors

One can roughly have three different viewpoints on a P2P system, namely a system based on remote procedure calls, as a web service or as an agent. The viewpoint strongly depends on the community of the viewer and the application of the system itself.  

3.2.3.1. Remote procedure calls

In this situation, a peer invokes methods at another peer. This can be done directly by a public interface on the peer or through a server that provides the interface to the peer. One can distinct roughly two types of RPC’s, namely those that are readable by humans and those which are not. Examples of the first are XML-RPC [XML-RPC] and SOAP [SOAP] which implement RPC’s in XML and examples of the latter are COM+ /DCOM, CORBA /IIOP and EJB / RMI/IIOP which represents message data in a binary format.  Besides the readability also some other problems can be identified with the older protocols like DCOM, IIOP and RMI/IIOP [Sanat]. The major one among them is that these protocols are incompatible. A DCOM based system cannot talk to an EJB based system, for example. If an enterprise has diverse applications on different platforms, these applications cannot be integrated using the older protocols. Another problem is that these protocols are not firewall friendly. Most firewalls are configured to allow access traffic only through specific ports, the most popular being the HTTP port 80. The older protocols use different ports, which are blocked by most corporate firewalls. This means that applications residing in different physical locations cannot talk to each other even if they have been built on the same platform.

3.2.3.2. Peers as web services

P2P and Web Services are two streams that still arbitrarily being held apart despite increasingly convergent themes, protocols, technologies, and applications. P2P not only delivers resources at the edge of the Internet but, as a nice side-effect, presence and identity -- two vital ingredients in Web Services. Web Services extend P2P beyond file- and CPU-sharing, instant messaging, and the like to deliver services and resources beyond simple files and computational drones. The above story about remote procedure calls can be applied on how web services can invoke methods on other web services. On top of that, there are already initiatives that put a layer above these RPCs. For example, the Web Services Description Language (WDSL) is a specification to describe networked XML-based services. It provides a simple way for service providers to describe the basic format of requests to their systems regardless of the underlying protocol (such as SOAP). WSDL is a key part of the effort of the Universal Description, Discovery and Integration (UDDI) initiative to provide directories and descriptions of such on-line services for electronic business. IBM and Microsoft have managed to work together to establish the basic Web-services standards of SOAP, WSDL and UDDI. But the gloves come off when it comes to selling products based on those standards. The first field of combat is that of development tools, in which Microsoft has recently launched its comprehensive Visual Studio .NET
 suite. IBM is countering with its WebSphere Studio suite
 and SUN with their Sun ONE Studio
, which offers one major advantage over Microsoft’s tools: they are firmly ensconced in the Java world. When we look at the P2P aspect of web services, IBM, Microsoft and SUN shouldn’t become too aggressive in hosting their own subscription-based Web services. Customers should be free in hosting web services on their own server, which results in a real P2P network of ad-hoc web service communication. The catch is that SOAP, WSDL and UDDI, on their own, only begin to scratch the surface of the requirements necessary to deliver robust interoperability among applications. IBM and Microsoft have been particularly aggressive in developing and promoting new Web-services specifications to address security, routing, workflow and other functional requirements. 

3.2.3.3. Peers as agents

Besides web services, also another important area in the IT world exists: the agent community. When the peers in the network behave like agents we could, for example, use Agent Communication Languages (ACLs) for communicating messages. Agent architectures fit into a general effort to support interactions among various software entities. Numerous approaches and technologies exist to support inter-process, inter-application, and inter-object communication over computer networks (e.g. DCE, TCP/IP, OMG/CORBA, OLE, ODBC, OpenDoc, ToolTalk). Agent interactions (communications in an ACL) can be layered on top of many of these protocols. Some initiatives in ACL’s are KQML, KIF and FIPA-ACL. An ACL provides language primitives that implement the agent communication model. ACLs are commonly thought of as wrapper languages in that they implement a knowledge-level communication protocol that is unaware of the choice of content language and ontology specification mechanism. Nearly all the ACLs around derive their language primitives from the linguistic theory of speech acts. Speech act theory categorises human (or machine) "utterances" into different categories depending on the intent of the speaker (human or agent), the effect on the listener (human or agent), and any other physical manifestations of the act of uttering the utterance. Since speech acts are human knowledge-level communication protocols, it is felt that they would be effective as an agent communication protocol, esp. since agents might operate on behalf of humans.

3.2.4. Peer-to-Peer (P2P) protocols

This section provides a brief overview of four distinct P2P protocols, namely Gnutella, JXTA, FIPA and Pastry. 

3.2.4.1. Gnutella

Gnutella is a file sharing protocol. Applications that implement the Gnutella protocol allow users to search for and download files from other users connected to the Internet. Although the Gnutella protocol supports a traditional client/centralized server search paradigm, Gnutella’s distinction is its peer-to-peer, decentralized model. In this model, every client is a server, and vice versa. These so-called Gnutella servents perform tasks normally associated with both clients and servers. They provide client-side interfaces through which users can issue queries and view search results, while at the same time they also accept queries from other servents, check for matches against their local data set, and respond with applicable results. Due to its distributed nature, a network of servents that implements the Gnutella protocol is highly fault-tolerant, as operation of the network will not be interrupted if a subset of servents goes offline.

Applications.  BearShare
, Gnucleus
, LimeWire
, Morpheus
, Phex
, Shareaza
, Swapper
, Xolox
, Gtk-Gnutella
, Mutella
, Qtella

3.2.4.2. JXTA Protocol suite

The JXTA protocols are a set of six protocols that have been specifically designed for ad hoc, pervasive, and multi-hop peer-to-peer (P2P) network computing. Using the JXTA protocols, peers can cooperate to form self-organized and self-configured peer groups independent of their positions in the network (edges, firewalls, network address translators, public vs. private address spaces), and without the need of a centralized management infrastructure. 

The design of the JXTA protocols seeks to create a set of protocols that have very low overhead, make few assumptions about the underlying network transport and impose few requirements on the peer environment, and yet are able to be used to deploy a wide variety of P2P applications and services in a highly unreliable and changing network environment.

Applications.  Although JXTA is a platform independent protocol, SUN has implemented it
in Java. The next table shows applications
 that make use of this JXTA implementation.

name
Description

aisland
agent framework

allhands
Event Notification application

angelopeerrendezvous
A p2p based interactive software for intra enterprise communication

gnougat
Gnougat: Fully decentralised file caching

gnovella
Some experiments with JXTA and document storage in an enterprise

go
A Go Tournament based on the JXTA Protocols

halu
JXTA media distribution application

instantp2p
JXTA Demonstration GUI

jnushare
Information sharing application based on GISP

juxtaprose
a web / discussion content sharing application

jxta-httpd
Provides a Set of service & tools providing web publishing

myjxta
myJXTA - JXTA Demonstration Application (InstantP2P)

myjxta2
myJXTA2 - Enterprise Version of myJXTA

parlor
App framework for creating collaborative P2P spaces

project2p
A peer to peer solution to share project document

radiojxta
delivering audio content over JXTA networks

rosettachat
Localized JXTA Peer Text Messaging

shareddiary
Shared Diary for a Small workgroup

shell
JXTA Command Line Shell for interactive access

vop2p
voice over P2P network

www
A project for HTML documents and information

3.2.4.3. Fipa

The core mission of the FIPA standards consortium is to facilitate the interworking of agents and agent systems across multiple vendors’ platforms. This is expressed more formally in FIPA's official mission statement:

The promotion of technologies and interoperability specifications that facilitate the end-to-end interworking of intelligent agent systems in modern commercial and industrial settings.

The core message of FIPA is that through a combination of speech acts, predicate logic and public ontologies, we can offer standard ways of interpreting communication between agents in a way that respects the intended meaning of the communication. This is much more ambitious than, for example, XML, which only aims to standardize the syntactic structure of documents.

To support this, FIPA has adopted and is working on specifications that range from architectures to support agents' communicating with each other, communications languages and content languages for expressing those messages and interaction protocols which expand the scope from single messages to complete transactions. In the future, there are plans to extend this even further to cope with longer term relationships between agents.

Applications.  The following table provides an overview of systems that make use of the FIPA standards

name
description

Agent Development Kit

The ADK features dynamic tasking, JXTA-based P2P architecture with XML message-based communication that supports FIPA and SOAP, JNDI directory services, using a lightweight runtime environment based on Java.

April Agent Platform

AAP is written using the April programming language and the InterAgent Communication System (IMC),

Comtec Agent Platform

Unique to the Comtec Platform is the implementation of FIPA Ontology Service and Agent/Software Integration, which require SL2 as the content language.

FIPA-OS

FIPA-OS was the first Open Source implementation of the FIPA standard and supports most of the FIPA experimental specifications currently under development.

Grasshopper

Grasshopper is compliant to both available international agent standards, namely the OMG MASIF and FIPA specifications. 

JACK Intelligent Agents

JACK Intelligent Agents, is an environment for building, running and integrating commercial-grade multi-agent systems using a component-based approach

JADE

Will be discussed in detail in the next chapter

JAS (Java Agent Services API)

The Java Agent Services (JAS) project defines an industry standard specification and API for the deployment of agent platform-service infrastructures.

LEAP

LEAP (Lightweight Extensible Agent Platform (IST-1999-10211)) is a development and run-time environment for Intelligent Agents, is the  precursor of the second generation of FIPA compliant platforms.

ZEUS

ZEUS is an Open Source agent system entirely implemented in Java, developed by BT Labs and can be considered a toolkit for constructing collaborative multi-agent applications. 

JFIPA

JFIPA [Tve01] is a set of java-based tools that supports parsing and routing FIPA Agent Communication Language (ACL) messages represented in XML.

3.2.4.4. Pastry

Pastry is a scalable, distributed object location and routing substrate for wide-area peer-to-peer applications. Pastry performs application-level routing and object location in a potentially very large overlay network of nodes connected via the Internet. It can be used to support a variety of peer-to-peer applications, including global data storage, data sharing, group communication and naming. Pastry is completely decentralized, scalable, and self-organizing; it automatically adapts to the arrival, departure and failure of nodes. Experimental results obtained with a prototype implementation on an emulated network of up to 100,000 nodes confirm Pastry’s scalability and efficiency, its ability to self-organize and adapt to node failures, and its good network locality properties.

Applications.

The next table shows applications that make use of Pastry. 

name
Description

SCRIBE

group communication/event notification system.

PAST

archival storage systems

SQUIRREL

a co-operative web cache.

PASTA

Same as PAST but will provide mutability and a decentralized hierarchical namespace

Herald

a publish/subscribe event notification service

3.2.5. Existing systems

This chapter shows a number of systems that are interesting for SWAP. We discuss them in a systematic way by walking through the previous chapters and see how the mentioned system relates it. This means that for each system we look:

· to which metaphor this system fits best (RPC, web service, peer as an agent)

· how the system relates to the different main characteristics (interoperability, scalability, authenticity/confidentiality/security, privacy/anonymity, digital rights and popularity 

· which kind of protocol it uses (in the case that the system uses another protocol we point out the most similar protocol)

3.2.5.1. Neurogrid

NeuroGrid is an approach to decentralized search involving adaptation to ongoing network activity, each successive search changing the knowledge that each network node possesses about the contents of other nodes. NeuroGrid aims to use this adaptation to support fast, reliable and efficient decentralized search. NeuroGrid consists of two components that complement one another: a semantic routing technique and a learning algorithm. In NeuroGrid, user responses to search results are stored and used to update the meta-data describing the content of remote servers. If a remote server is queried with a word such as “automobile” and returns adverts for weight-loss products, the reliability of this server with respect to this query should be reduced. The system knows that the response was inappropriate due to the absence of positive feedback such as storing links to the discovered data, or explicit negative feedback. Each NeuroGrid node maintains a knowledge base that stores associations between keywords and other NeuroGrid nodes, facilitating search of the network by forwarding queries to a subset of nodes that it believes may possess matches to the search query. NeuroGrid operates under the assumption that files (or file pointers) are referenced by a number of 'keywords'. The knowledge base of keyword-node associations maintained by each node represents local 'belief' concerning the contents of remote nodes.

Methaphor:

Their initial objective with the NG (NeuroGrid) protocol is to provide a method of communication that will piggy-back on top of HTTP, not interfere with existing browsers, and to allow simple redirects when users select recommended URLs or search nodes. If the implementers of NeuroGrid follow the HTTP approach where XML-SOAP will be the message format, each peer can be seen as a web service.

P2P characteristics:

Interoperability

The implementers have chosen to keep the first implementation very simple. They use an own language on top of the HTTP GET protocol. Although it is very simple it isn’t interoperable with any standard. In the ‘to do’ list they want to make the implementation on XML-SOAP.

Scalability and network efficiency

NeuroGrid nodes maintain a list about which queries other nodes have been good at answering in the past. This allows a NeuroGrid node, when queried about something,  to pass back a list of other nodes that could be queried, along with potential answers to the query.  The direct advantage over systems like Gnutella is that rather than automatically flooding the network with queries and then trying to mop up with nodes checking to see if they already sent a message or giving queries TTL (time to live), the emphasis is given back to the user so that they can decide if the local results are adequate or if they want to delve deeper. The disadvantage of this approach is that the user has to do the effort. 

Authenticity, confidentiality and security of information

When a user tries to get information it has to click on the link shown in the browser. This link is provided after the user did the query. The link can be the direct route to the information source (e.g. http://www.google.com) but also a pointer to the providing node with an argument that points to the source (e.g. http://www.peer1.com/peerservlet?http://www.google.com). This feedback can be very useful for revising recommendations however in this way a malicious peer can alter information. The user has to check the provided URL, and check if the provided information really is from the source. 

Privacy/anonymity for users

The queries and results are URL’s via the HTTP GET protocol. Therefore the receiver can see the senders IP of the query or source. Therefore the sender isn’t anonymous. 

Digital Rights Management

The writers claim that the implementation will be extended to the XML-SOAP protocol. Then it is possible to extend it the XML message with XrML and ODRL.

Protocol

NeuroGrid doesn’t build on an existing platform or extends a protocol, however it use similar techniques to Gnutella to prevent loops and indefinite propagation: Time To Live (TTL) counters, which limit the range of queries, and Globally Unique Identifiers (GUIDs) which prevent a node forwarding a query twice.

The initial objective with the NG protocol is to provide a method of communication that will piggy-back on top of HTTP, not interfere with existing browsers, and to the extent possible allow simple redirects when users select recommended URLs or search nodes.  The important thing to remember with the NG protocol is that efficiency, or speed of processing is not the first priority.  Each NG node only moves from one transmission to the next at the speed of individual (human) user actions.  Gnutella nodes forward queries as fast as they can, i.e. much faster than any human; but once an NG node provides a recommendation of a host, it waits for the human user to select where queries are forwarded to, if they are forwarded at all.

JXTA implementation by SUN

As of April 2001, the first prototype implementation is available on http://www.jxta.org. It is implemented on JDK™ release 1.1.4, by which they decided is the most common Java platform available on machines running Microsoft Windows and the UNIX operating system. The code should run on Windows95, 98, 2000, ME, and NT out of the box. It also runs on the Solaris™ Operating Environment and Linux with the appropriate level of Java runtime environment support. Version 1.0 is a starting point for the developer community than a finished product. Without any effort to optimize the code size, the core classes packed into a jar file have about 250 KB. The implementers expect that much smaller implementations will soon emerge.

Metaphor

JXTA give one the freedom of building a Web Service, an agent or do RPC’s with it, so therefore it depends on the application that makes use of the platform which metaphor can be applied. 

P2P characteristics

Interoperability

JXTA technology is designed to enable interconnected peers to easily locate each other, communicate with each other, participate in community-based activities, and offer services to each other seamlessly across different P2P systems and different communities. Project JXTA aims to bring to the P2P world what the browser brought to the Internet.

JXTA technology is designed to be implementable on every device with a digital heartbeat, including sensors, consumer electronics, PDAs, appliances, network routers, desktop computers, data-center servers, and storage systems.

Project JXTA envisions a world where each peer, independent of software and hardware platform, can benefit and profit from being connected to millions of other peers. For now, JXTA runs in JAVA on PC’s. However Sun Microsystems Inc. announced in November 2001, that it would expand its JXTA P2P protocol to include handheld devices such as PDAs and wireless phones. The update adds support for J2ME (Java 2 Micro Edition), which will enable users of handheld devices to access files or applications and share data with other handhelds, PCs or servers in a Jxta-based P2P network, much in the same way that Napster users once swapped files between computers.

Scalability and network efficiency

JXTA does not mandate how messages are propagated. For example, when a peer sends out a peer discovery message, the Peer Discover Protocol does not dictate if the message should be confined to the local area network only, or if it must be propagated to every corner of the world. The current implementation of JXTA uses the concept of a peer group as an implicit scope of all messages originated from within the group. 

JXTA does also not mandate exactly how discovery is done. It can be completely decentralized, completely centralized, or a hybrid of the two. In JXTA Version 1.0, the following discovery mechanisms are supported:

· LAN-based discovery. This is done via a local broadcast over the subset.

· Discovery through invitation. If a peer receives an invitation (either in-band or out-of-band), the peer information contained in the invitation can be used to discover a (perhaps remote) peer.

· Cascaded discovery. If a peer discovers a second peer, the first peer can, with the permission of the second peer, view the horizon of the second peer, discovering new peers, groups, and services.

· Discovery via rendezvous points. A rendezvous point is a special peer that keeps information about the peers it knows about. A peer that can communicate via a rendezvous peer, perhaps via a pipe, can learn of the existence of other peers.

Rendezvous points are especially helpful to an isolated peer by quickly seeding it with lots of information. It is conceivable that some web sites or its equivalent will be devoted to providing information of well-known rendezvous points.

Authenticity, confidentiality and security of information

At many places JXTA is independent of specific security approaches. Nonetheless, Version 1.0 is a first step towards providing a comprehensive set of security primitives to support the security solutions used by JXTA services and applications. JXTA has security API's and a library that has implements the different security aspects.
Privacy/anonymity for users

For a JXTA peer to authenticate itself in a peergroup a peer identity is required. Such an identity must be unique across the universe of peers. To provide privacy for the users, hashing techniques can be used to make a unique string of a user’s identity. Given this unique identity, a peer can use it as part of a peergroup's authentication policy which also may require a password to be created to grant, for example, group, account privileges, and a renewal period. This is done over a private connection to protect the password. Finally, a group credential can be returned to the peergroup member, which acknowledges and embodies the authorized privileges. This same credential is then required whenever any of the associated peergroup services are used.

Digital Rights Management

To keep Version 1.0 small, they do not use a XML parser that can parse any XML document. Instead, they use a lightweight parser that supports a subset of XML. They are working towards normalizing this subset according to an existing effort called MicroXML. 

Protocol

Initially Project JXTA has defined the following six protocols. The developer community may develop more protocols.

· Peer Discovery Protocol
This protocol enables a peer to find advertisements on other peers, and can be used to find any of the peer, peer group, or advertisements. This protocol is the default discovery protocol for all peer groups, including the World Peer Group. Peer discovery can be done with or without specifying a name for either the peer to be located or the group to which peers belong. When no name is specified, all advertisements are returned.

· Peer Resolver Protocol

This protocol enables a peer to send and receive generic queries to find or search for peers, peer groups, pipes, and other information. Typically, this protocol is implemented only by those peers that have access to data repositories and offer advanced search capabilities.

· Peer Information Protocol

This protocol allows a peer to learn about other peers’ capabilities and status. For example, one can send a ping message to see if a peer is alive. One can also query a peer’s properties where each property has a name and a value string.

· Peer Membership Protocol

This protocol allows a peer to obtain group membership requirements (such as an understanding of the necessary credential for a successful application to join the group), to apply for membership and receive a membership credential along with a full group advertisement, to update an existing membership or application credential, and finally, to cancel a membership or an application credential. Authenticators and security credentials are used to provide the desired level of protection.

· Pipe Binding Protocol

This protocol allows a peer to bind a pipe advertisement to a pipe endpoint, thus indicating where messages actually go over the pipe. In some sense, a pipe can be viewed as an abstract, named message queue that supports a number of abstract operations such as create, open, close, delete, send, and receive. Bind occurs during the open operation, whereas unbind occurs during the close operation.

· Peer Endpoint Protocol

This protocol allows a peer to ask a peer router for available routes for sending a message to a destination peer. Often, two communicating peers may not be directly connected to each other. Example of this might include two peers that are not using the same network transport protocol, or peers separated by firewalls or NAT. Peer routers respond to queries with available route information, which is a list of gateways along the route. Any peer can decide to become a peer router by implementing the Peer Endpoint Protocol.

3.2.5.2. Poblano

The goal of the Poblano project is to establish a decentralized model of trust on the JXTA platform. This model presents trust relationships between peers and also relationships between peers and their content. One of the initial applications of this model is to perform reputation guided searching. A second application of Poblano is to build a recommendation system for security purposes. 

Metaphor

The messages that are sent over the JXTA platform are XML messages. That’s it, JXTA doesn’t say what the content should be of the message, only some tags are reserved to specify JXTA specific commands. Poblano uses this feature to specify their way to make up the XML message. Due to the fact that they have developed their own language, it doesn’t fit into the Web Service metaphor. Also the agent metaphor cannot be applied to Poblano, because, for example, they don’t use speech acts, messaging protocols more than just query/answer and the peers are not proactive and autonomous. 

P2P characteristics

Interoperability 

As said, Poblano is implemented on top of the JXTA platform, thus it is independent of the platform and on the programming language. The messages sent between the peers are in XML, thus easy to parse in standard XML parsers. Also, the messages are easy to understand by human readers. 

Scalability and network efficiency

Each peer contains a “CodatConfidence” table and a “PeerConfidence table” where confidence of respectively the codat and the peers are stored. It is not clear so far, how the system performs with a high number of peers in respect of memory and CPU usage. Due to the fact that Poblano asks only those peers wherein it has a high confidence to forward the query to, the network efficiency is higher then when the queries are broadcasted. 

Authenticity, confidentiality and security of information

Each user will have security parameters that must be keep absolutely private. Here one might find data such as the user's private key, root certificates, local and remotely stored codat, and peergroup credential. In order to protect this user's personal security environment a pass phrase mechanism will be implemented. 

The model implies that at the least secure end-point of this spectrum, self signed certificates may be sent in the TLS handshake (instead of sending this over the network one can send it by post or via fax, or using a Certificate Authority (CA)). And, thus the ‘imposter-in-the-middle’ attack will be possible as it is for any PGP, Web-of-Trust where self-signing cannot prevent forged certificates, however cosigned certificates are more difficult to forge and provide very good privacy.

Poblano plans on implementing more than two points in the trust spectrum, i.e., self-signed, cosigned, and CA signed certificates. And with cosigning, and satellite CA’s they offer good privacy TLS for zero-dollar cost. The way this works is that Poblano provides algorithms for calculating codat trust based on a peer’s reputation in a given peergroup. Since a certificate is one form of codat, if follows that the Poblano algorithms can be applied to a peer’s peergroup-keyring, i.e., a peer group member’s collection of signed certificates for a given peergroup.

Privacy/anonymity for users

For a JXTA peer to authenticate itself in a peerGroup a peer identity is required. Such an identity must be unique across the universe of peers. 

Protocol

Each peer will have PeerConfidence tables and CodatConfidence tables. Since codat is associated with peer groups, there is one CodatConfidence table for each group. If the peer belongs to more than one peergroup, it will have more than one CodatConfidence table. The first PeerConfidence table is for those peers in a given peergroup for which the peer has keyword, codat information. The second PeerConfidence table is across all the peer groups to which the peer belongs. The latter table permits to calculate a peergroup independent PeerConfidence value.

3.2.5.3. Edutella

The goal of the Edutella project is a multi-staged effort to scope, specify, architect and implement an RDF-based metadata infrastructure for JXTA to enable interoperability between heterogeneous JXTA applications. The initial services that will be developed are:

· Query Service: Standardized query and retrieval of RDF metadata. 

· Replication Service: Provide data persistence / availability and workload balancing while maintaining data integrity and consistency. 

· Mapping Service: Translate between different metadata vocabularies to enable interoperability between different peers. 

· Annotation Service: Annotate materials stored anywhere in the Edutella Network. 
The first application that the project will focus on is a P2P network for the exchange of educational resources between German universities (including Hannover, Braunschweig and Karlsruhe), Swedish universities (including Stockholm and Uppsala), Stanford University and others.

Metaphor

The Edutella approach uses web service languages like DAML-S or WSDL to describe the Edutella services that the peers provide. Therefore we can categorize Edutella in the Web Service metaphor.

P2P characteristics

Interoperability

The main goal of the project is to enable interoperability between heterogeneous JXTA applications. The Edutella Mapping Service will be able to manage mappings between different schemata and use these mappings to translate queries over one schema X to queries over another schema Y. Mapping services will also provide interoperation between RDF- and XML-based repositories. Mediation services actively mediate access between different services, clustering services use semantic information to set up semantic routing and semantic clusters. The Edutella Query Service is intended to be a standardized query exchange mechanism for RDF metadata stored in distributed RDF repositories and is meant to serve as both query interface for individual RDF repositories located at single Edutella peers as well as query interface for distributed queries spanning multiple RDF repositories. One of the main purposes of the query service is to abstract from various possible RDF storage layer query languages (e.g., SQL) and from different user level query languages (e.g., RQL, TRIPLE): The Edutella Query Exchange Language and the Edutella common data model provide the syntax and semantics for an overall standard query interface across heterogeneous peer repositories for any kind of RDF metadata.

Scalability and network efficiency

For now, no hard statements can be made about the scalability of the system. The prototype environment will be up and running at the end of this year, further work will concentrate on refining the existing architecture and scalability of the Edutella network. The Edutella network offers a service called ‘Edutella Replication’. These type of peers are complementing local storage by replicating data in additional peers to achieve data persistence / availability and workload balancing while maintaining data integrity and consistency. Since Edutella is mainly concerned with metadata, replication of metadata is our initial focus. Replication of data might be an additional possibility (though this complicates synchronization of updates).

Digital Rights Management

Edutella is able to handle different schemata, where the mapping services will provide interoperation between RDF- and XML-based repositories. In this way it is easy to include the different DRM protocols in XML.

Protocol

The purpose of Edutella is not to implement an efficient routing mechanism, and therefor doesn’t specify the way how messages are routed and how peers are found. They use the standard services of JXTA to find peers and to route messages. The strength of Edutella lies in the possibility to connect highly heterogeneous peers (heterogeneous in their uptime, performance, storage size, functionality, number of users etc.).

Each Edutella peer can make its metadata information available as a set of RDF statements. The goal is to make the distributed nature of the individual RDF peers connected to the Edutella network completely transparent by specifying and implementing a set of Edutella services. 

3.2.5.4. InfoQuilt/PSW

The InfoQuilt System developed at the LSDIS Lab. provides a framework for formulating complex information requests, which can capture the semantics of user’s request involving multiple ontologies, and support a form of knowledge discovery. Their current work involves integrating InfoQuilt’s semantic capabilities with technologies more appropriate for developing a distributed and collaborative Semantic Web platform. As a step towards this objective, they investigate the use of Peer-to-Peer (P2P) computing as a possible infrastructure. They call the new concept a Peer-to-Peer Semantic Web (PSW). In realizing PSW, they use DAML+OIL that provides a specification framework for independently creating, maintaining, and interoperating ontologies while preserving their semantics, and use P2P that is used to provide a distributed architecture which can support sharing of independently created and maintained ontologies. 

The two important problems the PSW approach intends to address are 1) what knowledge to share, in other words semantic search of relevant ontologies and 2) how to share, meaning a platform to share independently created and maintained ontologies.

Metaphor

InfoQuilt is an agent-based system that allows users to semantically request information, semantically correlate data from different sources and of heterogeneous type or representation, and analyze data available from diverse autonomous and heterogeneous sources. Furthermore, it also supports knowledge discovery through interactive what-if analysis or information hypotheses including conjectures and relationships within and across domains. InfoQuilt system includes: (a) language and tools to specify IScapes (i.e., semantic information requests), and (b) tools and algorithms to perform what-if analyses to search the information space of semantically related data. IScapes allow parameterized specification of information requests and correlation that utilizes the domain ontologies, inter-ontological relationships and user defined functions to accurately describe a user’s information need. 

Each user in the P2P network runs a multi-agent Information Brokering System whose architecture is built upon the work done in. The information and services that a user is interested in are semantically identified using the Knowledge Space Navigation algorithm, which provides means for locating relevant ontologies, hence relevant content.

Although, the literature on InfoQuilt talks about agents, it doesn’t use standard ACL’s (e.g. FIPA or KQML) for communication between agents, but use an own language. Also, the ‘agents’ are not pro-active and autonomous. Therefore, this system doesn’t really fit in the ‘agent metaphor’, but can be better categorized in the ‘RPC metaphor’. 

P2P characteristics

Interoperability:

The system in written in JAVA, and is therefor platform independent. They are using their own proprietary directory service for advertising and registering different ontologies. Thus, they developed their own API for accessing this service. In [STP01] the writers mention that they are investigating UDDI for this purpose. The current work changes the representation of the knowledge to DAML+OIL and DAML-S (for service discovery), which provides more features than our earlier XML and RDF based specification. This change strengthens the expressability of the knowledge, however limits the interoperability, because the DAML+OIL standard is still in development. It is even so, that DAML+OIL is already outdated, the new OWL language is the successor. 

Scalability and network efficiency

The P2P network in InfoQuilt, the client registers itself to a directory or directories, and searches the directory for peers providing semantically relevant information and services. The directory also provides the necessary contact information to connect to a specific peer, so that a direct peer-to-peer connection can be established. The scalability of this approach is not clear yet. The network efficiency is high, because the centralized (Napster alike) approach, prevents the broadcast problem that arises in a Gnutella type of protocol. However, the directory service could form a bottleneck in processing power and/or storage. 

When a peer decides to share an ontology in the global knowledge space, s/he has to upload the ontology into the PSW. This process is called registration of ontologies. New concepts (KObjects) and relationships (Links) in the uploaded ontology are created appropriately. Once ontology is registered, other peers can refer to the definitions in this ontology for their use. This approach enables an environment for controlled sharing of ontologies. The disadvantage clearly lies in the scalability. 

Authenticity, confidentiality and security of information

The purpose of Infoquilt is to share ontologies trough registering these in a directory. Once ontology is registered, other peers can refer to the definitions in this ontology for their use. This approach enables an environment for controlled sharing of ontologies. For example a peer can protect his definition by not sharing, but use assertions that refer to shared definitions. In case a peer decides to remove or deregister his ontology, all the definitions and the assertions that refer to these definitions become invalid in the knowledge space. In this way, the control of the ontology remains by the source. Although the literature on Infoquilt doesn’t mention the confidentiality and security aspect, it is thinkable to send an authentication string with a request, that makes it possible that users still can search the relevant ontologies, but if you want to access them the user should have the right permissions.

Privacy/anonymity for users

The directory service provides the necessary contact information to connect to a specific peer, so that a direct peer-to-peer connection can be established. This information is an URL, this means that the user isn’t anonymous.

Digital Rights Management

The InfoQuilt system, focuses on the sharing of knowledge. The DRM languages are not suited for this, because they provide descriptions to protect copyrighted data like music, books etc. The knowledge in the InfoQuilt system is meant to be shared, used and referenced. The knowledge that a user wants to keep private, are not registerd in the directory service.

Protocol

The process of searching involves the following steps. The input is a set of keywords and the output is a list of ontologies .

Take each keyword and run a basic keyword match on the subject, object and the predicate (in that particular order) in the entire knowledge space,

Retrieve the name of the ontologies that satisfies the above match along with the ownership details,

If the keywords result in a number of ontologies, compare the ontologies for common parents and eliminate the ontologies without any common links,

If there is more than one ontology describing the same keyword, perform search with more keywords or compare the resulting ontologies to help user select the ontology.

Even though this search is invoked using keywords, they call it semantic, because the keyword matches are done with the KObjects qualified in the knowledge space, which by very construction preserves the semantics of the knowledge it describes. Unlike ordinary keyword searches, this kind of search has specific direction, because the writers of InfoQuilt believe that the keywords used in a valid information request are semantically woven in the holistic meaning they represent. One other utility they have developed using the knowledge space is the ability to compare two ontologies. This involves the following steps. 

Identify the KObjects (concepts) used in each ontology in knowledge space,

Find a common parent KObject that links two KObjects that are defined in each of the compared ontologies; in other words find a connecting link (relationship) between the two ontologies and trace it for the user.

With DAML+OIL used in defining the ontologies, any two concepts will be linked together by the fact that both of them are Things. The scope of defining how close a common KObject can be in terms of the number of Links to be defined as a certain relationship is an interesting research problem and is beyond the scope of this paper. This utility can thus help the user explore inter-ontological relationships, and hence knowledge discovery.

3.2.5.5. Jade

JADE (Java Agent DEvelopment Framework) is a software framework fully implemented in Java language. It simplifies the implementation of multi-agent systems through a middle-ware that claims to comply with the FIPA specifications and through a set of tools that supports the debugging and deployment phase. The full FIPA communication model has been implemented and its components have been clearly distinct and fully integrated: interaction protocols, envelope, ACL, content languages, encoding schemes, ontologies and, finally, transport protocols. The agent platform can be distributed across machines (which not even need to share the same OS) and the configuration can be controlled via a remote GUI. The configuration can be even changed at run-time by moving agents from one machine to another one, as and when required. JADE is completely implemented in Java language.

Metaphor

Clearly, JADE fits in the agent metaphor. JADE simplifies the implementation of multi-agent systems through a middle-ware that claims to comply with the FIPA specifications and through a set of tools that supports the debugging and deployment phase.

P2P characteristics

Interoperability

JADE is a software framework fully implemented in Java language. The agent platform can be distributed across machines (which not even need to share the same OS) and the configuration can be controlled via a remote GUI. The configuration can be even changed at run-time by moving agents from one machine to another one, as and when required. The only system requirement is the Java Run Time version 1.2. 

JADE is FIPA compliant where FIPA tries to support both agent-level and platform-level interoperability through a comprehensive set of specification. At the agent level,

FIPA mainly deals with ACL, interaction protocols, message content and message ontology issues. 

On the platform level, the agents can communicate among separate platforms where JADE provides mechanisms for inter-platform communication. As said, these mechanisms are CORBA based and use the IIOP protocol rather than RMI. Such an arrangement allows JADE agents to talk to FIPA compliant agents on any platform supporting CORBA and FIPA standards. This is the whole idea of FIPA: to make diverse agent systems interoperable. Also there exist other protocols for inter platform communication. On popular method uses the HTTP protocol that can solve the firewall problem.

JADE can run on PC’s and there is an initiative called JADE-LEAP that allows JADE compatible agents to run on PDAs and phones. 

Scalability and network efficiency

About the scalability of the JADE Message Transport System says the following:

“The obtained results show that JADE well performs in scalability in several scenarios (intra- and inter-platform). Messaging performance for intra-platform configuration highlight that JADE does not introduce relevant overhead compared to its underlining technology Java RMI, and that it well exploits different configurations of the agent platforms.”

On the scalability of the JADE agents on CPU and storage aspects, we can say that JADE let developers completely free on how complex the agent will be. The LEAP project shows that the LEAP agents can be very small (run on mobile devices like PDAs) and still can connect on a JADE platform

Authenticity, confidentiality and security of information

No form of security has been built into the JADE agent platform so far, and the system itself is a single-user system, where all the agents belong to a single authority and have equal rights and permissions. This means that it is not possible to use JADE in several real world application, such as electronic commerce.

To deal with this limitation, a multi-user support has been designed and implemented within an experimental version of JADE called JADE-S, leveraging the Java Security APIs to cast a security model on the agent platform. JADE-S makes the JADE platform a controlled multi-user environment, where all the components are owned by authenticated users, whom in turn are authorized by the platform administrator to perform only certain privileged actions.

JADE-S is based on the Java security model [Java-sec] and extends it for multi-agent systems. It also takes advantage of JAAS (JavaTM Authentication and Authorization Service), JCE (The JavaTM Cryptography Extension) and JSSE (The JavaTM Secure Socket Extension) technologies in order to provide a rich set of security features to agent-based application developers.

Privacy/anonymity for users

The JADE platform knows where its agents are running, due to the RMI connections between the agent and the platform. However, the names of the agents can be arbitrary, only the platform name is fixed to the URL where the platform is running (e.g. fooAgent@barHost.com:1099/JADE). This means that the URL of the agent itself is anonymous but the URL of its platform is known.

Digital Rights Management

JADE is not really meant for sharing files, however the content of a message can be an arbitrary string, thus also a file. One could think of a message that contains the file accompanied with another message that contains the DRM content.

Protocol

At the interplatform level, JADE offers the flexibility to ‘plug-in’ MTPs (Message Transport Protocols) like  HTTP, WAP, IIOP and Orbacus (these can be found on the website of JADE [JADE]. This means that one also can build its own MTP by using the Java interfaces, defined in the jade.mtp package.

At the agent level, FIPA mainly deals with ACL, interaction protocols, message content and message ontology issues. The agents use the FIPA ACL (agent communication language), where the syntax of the ACL is very close to the widely used communication language KQML. However, despite syntactic similarity, there are fundamental differences between KQML and ACL, the most evident being the existence of a formal semantics for ACL that should eliminate any ambiguity and confusion from the usage of the language.

3.3. Market Evolution

In this section we will talk about the future of the market. This section describes the technologies for Personal and Peer-to-Peer (P2P) Knowledge Management.

3.3.1. Introduction

The great majority of the Knowledge Management (KM) and search tools on the market are server-based enterprise systems. As such, they are often designed top-down, centralised, inflexible and slow to respond to change. There has been numerous articles published on the role of IT and KM systems in organisations but there is a lack of research into KM tools for individuals and server-less KM tools/systems. By adopting a bottom-up approach, this research focusses on tools that assist the Individual Knowledge Worker (IKW) who, in today’s competitive knowledge-based society, has a constant need to capture, categorise and locate/distribute knowledge on multiple devices and with multiple parties.

Furthermore, knowledge sharing between IKWs often extend across organisational boundaries. As a result, personal KM tools have very different characteristics to the enterprise KM tools mentioned above. At the group level, the impact of Peer-to-Peer (P2P) computing on Knowledge Management has been specifically identified as file sharing, distributed content networks, collaboration, and search. Potential applications for P2PKM systems include, among others, E-Learning in higher and distance education, real time collaborations and battle simulations in defence, collaborative product development, business process automation, and E-business payment systems. By including key findings from earlier work recently completed by the author and others on the landscape of enterprise KM systems, this paper presents a holistic view of the (commercial) KM technologies at three key levels of focusses – individual, group and organisational. This paper concludes with critical issues and the impact of PKM and P2PKM technologies on enterprise computing.

3.3.2. Technologies for Knowledge Management

From an organisational perspective, people, process and technology are commonly regarded as the three fundamental components underpinning the success of any Knowledge Management (KM) program. People and cultural issues, in particular, are seen as the two crucial factors in determining the adoption and sustainability of any enterprise-wide Knowledge Management System (KMS) (whether technical or not).

Cultural issues may include, but not limited to, the norms and values shared by individuals and groups, as well as trust between peers in an organisation. Up to now, technology has been generally perceived as an enabler in supporting the various KM processes i.e. capturing, categorising, storing, searching, and distributing. The research described in this paper is not meant to “re-align” or further emphasis the role of

technologies in KM but it does shed light on what are some of the impacts of disruptive technologies” on next generation knowledge capturing and sharing among workers and organisations in the new economy.

In practice, it is common to find organisations making use of one or more of the following (technical) systems and concepts to support their KM efforts: 

· Knowledge Maps

· Taxonomies

· Enterprise search engine

· e-collaboration tools

· Information repositories

· Expert Systems

· Data Mining / Knowledge Discovery systems

· Case-based Reasoning / Question-Answering tools (for Helpdesk and/or Contact Centres)

· E-Learning and/or Learning Management Systems (LMS)

· Enterprise Information Portal

· Intellectual Capital (IC) measurement tool

Nearly all of the above categories of systems are designed for enterprise-wide deployment (or deployed to support one or more enterprise-wide systems) and as such, they are often centralised (i.e. installed on one or more designated corporate servers and access via thin clients), adopt a top-down design, and take considerable efforts to design, build/evaluate, deploy and maintain. These tools are designed for use in

organisations that have a reasonably well established IT infrastructure (in terms of network connectivity, governance model and scalability). On many occasions, these tools are often beyond the reach of Small to Medium size Enterprises (SMEs) due to their ad hoc/simplified IT infrastructure and/or a lack funds for IT investment. At times, these tools are also seen to be inflexible in coping with external requirements and

change. Most noticeably are the need to align these tools/systems to support the activities of IKWs in various business processes, the deployment of these tools/systems across organisational boundaries, and the speed of deployment.

In contrast with most of the KM research, which are targeted at the organisational level (e.g. strategy development, KM processes, technical infrastructure for KM systems, taxonomy building, content management, portal, measurement of intellectual capital), the author’s work focusses on technologies that assist Individual Knowledge Workers (IKWs) to practice Personal Knowledge Management (PKM) as well as assesses the impact of Peer-to-Peer (P2P) computing on new forms of group-based collaborations and problem solving. The goals of the research are to redress the imbalance of current KM research and to identify the impact on KM by several emerging technologies. Furthermore, a bottom-up approach is also adopted to understand the role and align the use of IT to support KM. (Although the focus this paper is on technologies for KM, the importance of people (and cultural issues) and processes should never be nderestimated.

In fact, as outlined in a later section, success in practicing PKM requires an individual to make some habitual change(s) and to overcome certain “internal barriers”.)

Personal KM is a very important but largely under-explored area. Anecdotal evidence indicates that the competency of IKWs’ PKM skills has a direct effect on the content of the knowledge base in an enterprise Knowledge Management System (KMS). By definition, knowledge workers are knowledgeable, only to the extend which they have access to other knowledge workers. One feature of the knowledge workplace is that it demands ever more skills, knowledge, and methods than any one individual can carry alone. In order for a knowledge worker to succeed he must have access to peers, so that complimentary skills and knowledge can be shared, and so

that a richer spectrum of creativity can be mobilized for solving the complex problems at hand.” Similarly, up to now, the topic of Peer-to-Peer Knowledge Management has been very much underexplored.

Searches on the Google Internet search engine  using the strings “Knowledge Management” and “Peer-to-Peer Computing” returned 1,150,000 and 14,000 hits respectively in April 2003. However, only 51 hits were found when “Peer-to-Peer Knowledge Management” was used as the search string. Although this

research explores the impact of P2P computing on Knowledge Management, it does not cover the wider area of P2P computing (e.g. grid computing). 

3.3.3. Personal Knowledge Management

In the last decade, at least two factors have hastened the need for knowledge workers to practice KM at the individual level. Firstly, the world’s (rapid) transformation into the new (knowledge-based) economy has given birth to a new kind of workers. Compared to their counterparts in the old economy, these workers are more likely to be self-employed (or contractors), their decisions are almost all knowledge-based, their work tasks are far less structured (or routine), and they are less loyal to their employer(s). They can be named the “free workers”. Increasingly, in the last 2-4 years, there are more and more workers switching from “job to contract” or “contract to contract” than “job to job” (loc. cit.) Secondly, for EKM initiatives to be successful, among other factors, it is important that Individual

Knowledge Workers (IKWs) are competent at managing knowledge at the personal level. These factors are further elaborated below.

“Free workers” in the new economy are undoubtedly a valuable asset to the society have but organisations have so far failed to attract and retain such talents. One technical company in California’s Silicon Valley estimates it cost them an average of US$125,000 when an employee leaves. In a similar vein, Bill Gates has reflected that if twenty of Microsoft’s key people were to leave, the company would risk bankruptcy. Only one in four executives strongly agree that their companies attract highly talented people, only 16% of executives believe their companies know who their high performers are, and just 10% of executives believe that they can retain nearly all their high performers. From these statistics and the fact that today’s workers are increasingly switching from “job to contract” or “contract to contract”, it appears that IKWs are dealing the implications of new economy more swiftly and skillfully than (most) organisations. 

In the new economy, work tasks have become far less unstructured and routine than before. Today’s knowledge workers often need to sift through large repositories of information from a diversity of sources, share discussions with other workers (e.g. colleagues, customers, partners, associates), and formulate, whether individually or collectively, knowledge-based decisions. This is especially so for workers who

belong to one or more of the “knowledge-intensive” industries (e.g. legal, consulting, engineering, marketing, information technology, financial services etc.). These requirements and more have given a whole new meaning to the everyday term called ‘workplace’. The impact (of the new economy) is on the workplace (i.e., people and how they work). The focus is on knowledge as the primary source of capability and competitive advantage. Knowledge work is becoming the primary work style in enterprises, and knowledge workers are becoming the key element in the workforce. Fewer jobs are well-structured or well-defined. Instead, knowledge work is defined at the point of need – by the issues, problems or  opportunities that arise… The workplace must provide an environment in which the knowledge worker can most effectively perform his or her job: enterprise strategies, direction and goals; processes for analysis and decision making by individuals and teams; …and a means to collaborate with the appropriate people to accomplish the task. The workplace is no longer just a physical location; it has become a blend of physical and virtual spaces in which work is undertaken.”

It is evident from the above discussion that, to better equip knowledge workers in the new economy, competent KM at the personal level, both in terms of skills and technological support, is of paramount importance. 

Personal Knowledge Management (PKM) is a collection of processes that an individual needs to carry out in order to gather, classify, store, search and retrieve knowledge in his/her daily activities. Activities are not confined to business/work-related tasks but also include personal interests, hobbies, home, family and leisure activities. 

Although the differentiation is not well defined (and probably never will be), current research into PKM can be grouped into two primary areas – one focus is on skills for PKM and another focus is on technologies for PKM.

Even with the PKM skills tabulated above (which assist in the formulation of sourcing strategies, research skills, time management, filing and presentation techniques), IKWs are still faced with enormous pressure to practice PKM. Reasons being in the new economy, knowledge workers constantly need to

1. Locate the right information quickly – the “strategic window” that allows a person (and the organisation too for that matter) to action on a piece of information or respond to an opportunity is rapidly decreasing.

2. Stay abreast with business and technology trends – this means that an IKW wants to receive only relevant information (and the context) in a timely manner.

3. Be constantly switching between learning and practicing – as knowledge work in the new economy is becoming more and more unstructured and unpredictable.

4. Create new knowledge and be innovative – merely reusing an existing solution is not a viable business strategy nowadays. Increased competition and advances in technologies have highlighted the need for knowledge workers to be creative/innovative i.e. combining existing knowledge to generate new business opportunities or a proven solution to one or more existing problems.

5. Maintain communications and build trust among peers – Knowledge workers need to understand the competencies, interests and needs of other peers. Knowledge workers should be both a collector and a sharer of knowledge.

However, in practice, from the informational and technological perspectives, IKWs are faced with the following challenges in managing everyday knowledge:

• Data, information and knowledge may come in a structured (e.g. database fields), semi-structured (e.g. texts and diagrams in an E-Mail message), or unstructured (e.g. handwritten note) form and in various formats (e.g. hard copy, video, picture, texts, voice message etc.).

• As today’s knowledge workers often use multiple electronic devices for communications, planning and recording purposes, captured information may be stored, or even duplicated, on multiple locations and devices (e.g. laptop, desktop, home PC, PDA, voice recorder). Needless to say, this phenomenon leads to additional problems in keeping track of the latest/master version and in “re-composing” the original

information.

• It is extremely difficult, if not impossible, to predict the arrival of a piece of Information. It may arrive at anytime (e.g. at work, at leisure, during travelling, at home, at study) 

• The sheer volume of the information that an IKW received every day – the “Infoglut problem” continues to get worse!

• Despite knowing that the needed information may be stored in one or more of the electronic devices, it is often difficult to retrieve it. There are two reasons for this. Firstly, nearly all search and indexing tools are text-based and, as such, an exact (or near exact) match of the search term(s) is required in order to locate a piece of information. Contextual and background knowledge that accompany the original information are often not captured. Secondly, indices may not be truly “representative” (or

“predictive”) as they are generated based on how the information was originally presented and not how it will be retrieved/re-applied.

All of the above are difficult challenges. Many of these issues are currently being studied by researchers in the information systems, information retrieval and knowledge management areas.

3.3.4. Peer to Peer (P2P) Computing

One of the major drawbacks of client server systems is their inability to capitalise on the information and resources available at the edge of a network. P2P computing exploits this weakness of traditional enterprise computing by offering an alternative computing paradigm that takes advantage of the collective resources (e.g. data, computational power, connectivity etc.) on the edge of a network. Generally speaking, an electronic device situated at the edge of a network is termed a ‘peer device’. IDC’s definition of a ‘peer’ is a very broad one; a peer can be a software application, a client, a server, a wireless, mobile, peripherical I/O device, or a subsystem (storage/server).

P2P computing is not new and has been around for at least 10-15 years. There are four major reasons why P2P has become increasingly popular in the last 2-3 years. Firstly, storage costs have continued to come down. Secondly, computing devices are becoming more and more powerful (in terms of their computational abilities) and thirdly nowadays there is higher connectivity among peer devices than ever before. Lastly, advances in advances in broadband communications and virtual name spaces have enabled efficient and direct communications between peer devices in any network.

Shirky definition for P2P computing: “P2P is a class of applications that takes advantage of resources – storage, cycles, content, human presence – available at the edges of the Internet.” Furthermore, “Because accessing these decentralized resources means operating in an environment of unstable connectivity and unpredictable IP addresses, P2P nodes must operate outside the

DNS system and have significant or total autonomy from central servers.”

Other definitions also exist. For example, Ovum’s definition of P2P is “Any application or processes that uses a distributed architecture and allows direct bidirectional communication between resources.” A “Litmus Test” for determining whether an application is a P2P one is produced below. The test consists of the following two questions:

1. Does it treat variable connectivity and temporary network addresses as the norm? and

2. Does it give the nodes at the edges of the network significant autonomy?

An application is P2P if and only if the answers to BOTH of the above questions are ‘YES’.

Being an emergent as well as a disruptive technology, many issues related to P2P computing are still being debated (by researchers and practitioners). Nevertheless, some of the commonly agreed advantages of P2P computing are that

• P2P is less vulnerable to failure of a central node (server)

• Storage is inexpensive

• P2P is “natural” and “personal” to users. One of the greatest attractions of P2P computing lies in its ability to respond dynamically to the ways in which work group(s) are formed and the resources available in the work group(s).

• P2P enhances load balancing and offers alternative and improved search methods

3.3.5. P2P Computing and Knowledge Management

There are several reasons that prompted the author to focus on identifying the impact of P2P computing on KM. Firstly, as stated before, Knell (2000) has identified that in recent years more and more knowledge workers are switching from job to contract and contract to contract than job to job. This means that collaborations in the new economy are rapidly changing from intra-organisational to across organisational boundaries. Secondly, the absolute majority of KM tools and systems, both commercial systems and

research prototypes, are enterprise-based systems. As such, these systems/tools require a corporate infrastructure and/or a proprietary network to operate and are generally inflexible in supporting instant, ad hoc but intensive collaborations. Thirdly, up to now, there has only been a handful of researchers focussing specifically on the very topic of ‘Peer-to-Peer Knowledge Management’ (P2PKM).

P2PKM is an under-explored but important topic. It is important because, by applying the P2P computing paradigm to the whole area of Knowledge Management, collaborations/interactions between peers can be, “naturally”, extended across organisational boundaries without relying on any corporate infrastructure. Peer nodes are truly autonomous and no centralised index or repository for storing knowledge is needed to support key knowledge processes (e.g. search, codification, distribution).

The computing power of peer to peer, coupled with knowledge management and collaboration applications and content delivery tools make peer to peer a powerful tool of the future. P2P is a computing model that links peers for the purpose of sharing and leveraging resources, it feeds into the knowledge management market.

When the European KM Forum used scenario planning in 2001 as a technique to project the role of technologies in supporting future knowledge-intensive work in Europe, PKM and Peer-to-Peer technologies represent two of the base factors  in the five projected scenarios (Simpson et al, 2001). 

P2PKM can be seen as a natural extension of practicing KM from an individual level to sharing knowledge with a group of peers. Three critical factors still prevail. Firstly, like PKM, P2PKM is also highly user-centric. Secondly, peer group(s) can be dynamically formed and dissolved. Thirdly, collaborations in a P2PKM environment are not constrained by any organisational boundaries. Conversely, one can also perceive PKM as a special case of P2PKM where the number of peers equals to one.

Furthermore, P2P computing is not only applicable to two or more persons. As an example, an IKW may have multiple presence in a network and resort to use a P2PKM application to synchronise/replicate all his/her (electronic) spaces, share files and conduct content-directed searches (see below) on multiple machines.

In particular, the following three areas of P2PKM are examined in more details – File Sharing, Collaborations and Search.

3.3.5.1. Peer-to-Peer File Sharing

One of the most popular applications of P2P is sharing files among a group of peers in the network. Forrester Researcher predicts that “By 2004, “33% of the online population will use P2P services for storing and sharing personal data.” By using P2P technology, a file can be located anywhere in a P2P network and any peer on the network can search, access or fetch file(s) from any other node. Http and ftp protocols are commonly used for file transfers. P2P file sharing is seen as a logical alternative to (as well as overcomes some of the major problems with) traditional EDMS (Electronic Document Management Systems) where, typically, files are stored in a centralised location. It is especially suited for situations where

• Intensive collaboration is needed for a small group of people;

• Collaborations are predominantly “explicit knowledge” transfer e.g. by way of documents

• Members of the group belong to multiple organisations; and

• Rapid deployment is needed (as rolling out P2P file sharing applications can often bypass the constraints of IT policies, approval process, allocation of IP addresses and DNS configurations etc.)

Two most commonly known P2P file sharing applications are the distribution of anti-virus software inside organisations and (authorised) downloading of music files and electronic books. Texar Corporation is one vendor that offers secured file sharing on the Web using a P2P network. Roku offers a P2P File Sharing application whereby users can drag documents into any local or shared directories. Peers from various workgroups can access these documents. Roku uses SSL (Secure Socket Layer) for all its connections and information transmitted over any Roku connections are encrypted. WebV2 offers an application platform and network infrastructure to enable file sharing and searching, both within an organisation and between organisations, in an E-Business environment. 

On an absolutely mega scale, Microsoft’s Farsite and University of California at Berkeley’s OceanStore projects are aiming to connect 100,000 individual computers and supporting 1 billion devices respectively. Apart from the gains in connectivity, file sharing and content delivery, there are additional benefits. Such a massively connected infrastructure that enables multiple devices to access the same piece of data from

numerous locations also directly enhances the “power” (both in terms of accessibility and “richness” of the information) of PKM and e-collaboration tools.

Some of the criteria for evaluating a truly sustainable P2P file sharing application are:

1. A powerful user interface that supports simple but effective searching of files (by name, file type, content etc.) and the ability to define the extent of file sharing on each of the client nodes

2. Good presence management e.g. efficiency in locating other peers on the network

3. Intelligent network management e.g. scalability, ability to monitor/control incoming and outgoing traffic as well as the ability to bypass blockades or congested nodes on the Internet

4. Robustness for each node to dynamically switch between acting as a server and a client

5. The existence of a trusted community of users who share common goals and interests

6. A balance of genuine “sharers” and “contributors” in the peer network 

To adopt a P2P file sharing application, there is the need for good presence management tools as a way to establish a human context around the files being shared, "deep" and intelligent search capabilities that far exceed matching at the document title level, ability to locate files of various format, and automatic sensing of network load to dynamically manage the fetching of documents from peer node(s). Beyond the sharing of files, P2P technology has also been applied to store (large amount of) content in multiple/dispersed locations – the so-called Distributed Content Network (DCN) concept. A DCN is primarily achieved by taking advantage of the expected access patterns and excess storage capacities of various nodes (peers) in a network. The benefit to the end-user is that rather than fetching a huge volume of data from one single source (which can be congested if it is a high traffic node), it is more efficient and cost-effective to access the content from a combination of more accessible sources. The DCN technology also comes with re-defined business models. For example, Yaga has recently announced a “user-pay” model for delivering content. In the long term, Yaga’s vision is to become a neutral knowledge marketplace offering a large amount of content material and downloading options. Other DCN vendors include Akamai, Digital Island and NextPage.

3.3.5.2. P2P Collaborations

In the new (knowledge-based) economy, the complexities in tasks and the demand for creative work from the workers are both very high. These two trends have shifted management’s focus from the traditional “proceed-based” framework to a “teams-based model” and the style of work from, historically, one of coordination and cooperation to collaboration. The advance of technology and the upsurge of the free workers have also exacerbated the need for collaboration. New forms of information and communication technology (ICT), especially the Internet, are creating new ways of doing business that allow free workers to flex their new-found muscles. The wired, networked economy is the natural habitat of the free worker, and is opening up new markets for talent and new opportunities for networking outside company walls.

Meanwhile, the proliferation of new business models on the Internet is also asserting pressure on organizational information systems to become more distributed, user-centric and interoperable. Information systems to support modern business applications must be decentralized, autonomous and heterogeneous. 

In today’s highly competitive business environment, it is increasingly difficult to expect any single organisation to possess all the necessary skills to support the pursuit of new business initiatives. Such initiatives can be, for instance, the development of a new product, identification of a new market segment and the alignment of processes and tools to serve the new segment. Consequently, a rising number of alliances and partnerships has been formed between organisations. It is not uncommon that, in these alliances and partnerships, project team members belong to multiple organisations, work in dispersed locations, and use productivity tools that may not be entirely interoperable. These teams are truly “virtual project teams” and they have a strong requirement for flexible and easy to deploy collaborative tools.

Collaboration tools and groupware are a very useful and powerful technology in any organisation. When used effectively, these tools can support, among other things, remote presentations, ideas sharing, application sharing, joint decision making (e.g. real time polling), and video conferencing. Applications of this technology can range from in-house training, community building, virtual meetings, briefing sessions, product development collaborations to distance education. Traditional groupware is usually centralised and managed by IT departments. As such, these tools are inadequate for supporting fast-cycle (where group members may belong to multiple organisations and rapid deployment is needed) collaborations.

P2P computing offers a flexible, easy and ad hoc way to support many-to-many small group collaborations over the Internet. Depending on the needs, these groups (and their associated knowledge structures) can be swiftly established (and dissolved). Once become operational, the knowledge structures so created and accumulated in ad hoc collaborative groups are valuable assets and they may include shared documents, discussion forums, E-Mail and instant messages (if captured), saved searches, Web site bookmarks etc. 

P2P collaborations, due to its high user-centric nature, also lend itself to the formation of different types of communities. By doing so, collaborations in a P2P environment further reinforces the power of the “Personalisation” approach to KM. Parameswaran et al (2001) produces a classification of the various types of communities based on the quality of service and content in P2P collaborations. Generally speaking, one can classify these communities as “Business Communities” and “Social Communities”. In order to ensure that there is sustained collaborations in a community and that members are deriving value from their participation in the community, one needs to understand more about the nature and reason for existence of a community, and pay attention to the people and process issues. The nature of the P2P community influences the economic transactions of the group, since group behavior depends not only on the behavior of other group members, but also on the context of interaction within the members of the group. For example, a social group displays more altruistic behavior and relies on social norms for enforcement whereas the regulation of a business community would be based on more rational rules governing transaction.” Governance models, rewards and recognition schemes, and payment methods for P2P communities are further explored.

On the technology side, Knowledge management applications such as search, content management and collaboration have been identified by P2P start ups as the most attractive segment of the enterprise market. In particular, Ikimbo's Omniprise is an enterprise-level groupware application that provides a platform for knowledge sharing and communications across organisational boundaries. The Omniprise application framework offers instant messaging, E-Mail, both synchronous and asynchronous communications, and file sharing among peers in the network (including wireless devices). Chamberlain Williams Tison & Associates is using Omniprise to share resumes and job descriptions in conjunction with instant messaging (IM) and Deloitte & Touche LLP is using Omniprise for document sharing between 300-400 users (Hall, 2001). Yenta is a P2P system that automatically discovers user's interest and creates discussion groups for these users. Using Yenta, a user can send an instant message to one or more users in a discussion group. Endeavors Technology targets device connectivity in a P2P infrastructure and aims to support all types of devices from mainframes to Personal Digital Assistants (PDAs) in the near future.

Vendors in the KM and P2P arenas are also forming alliances to pursue the potential business opportunities. For example, 1stWork provides an interactive peer to peer collaboration platform that supports drag and drop file sharing, instant messaging, voice connections and joint navigation of the Web among peers. Morningstar is a vendor that already has a dynamic peer connectivity technology. The alliance formed between 1st Works and Morningstar, the first alliance between a P2P vendor and ecollaboration

tool vendor, will result in hotComm, 1stWork’s product, integrated into Morningstar’s Webbased solution. Clients of the two vendors stand to gain more powerful features from their future collaborative environment.

3.3.5.3. P2P Search

Search is a core part of the “Codification” approach to KM. However, there are significant limitations with traditional Web and enterprise search engines. Searching in a P2P environment overcomes some of these limitations – most noticeably in the way search indices are generated, stored and updated. One of the major differences between a conventional search and P2P search is that in a true P2P environment, information available at any user (peer) node is indexed and only indexed when the user is online. In other words, indexing information in a P2P network is always up to date. In contrast, with conventional search engines, the accuracy and content of information contained in

links need to be verified/updated regularly.

Searching in a true P2P environment (where there is no centralised node or index) is in fact a collection of distributed but coordinated searches. Distributed Search  in a P2P network, in the broader sense, is a kind of search method termed “collaborative filtering”. Collaborative filtering (CF) basically means that the information requester is relying on the judgement/decision of some like-minded peers to help direct (and/or constraint) the search space so that the results are, as a collective judgement, relevant to the requester’s need. Peers in a network can share search patterns, results, rules and personal indices. 

There are two fundamentally different approaches to conduct a distributed search in a P2P network -"Network Topology-Based approach" and "Content-Based approach".

The Network Topology-Based approach relies on the organisation of the peer network to route a search request; the actual routing between peers does not rely on the content at all. Depending on the frequency of search requests and the storage capacity of the nodes, two types of information are constantly being propagated in a distributed network – “resource advertisements” and queries. Depending on the architectural design of the network, three types of distributed searches can be further identified under this approach:

a) ‘Central Server approach’ - As the name suggests, means that the search is centralised or brokered (e.g.Napster)

b) 'Random Graph' - Under this method, each query has a scope (i.e. a time or cycles span). History of messages is maintained at each peer and repeated messages are discarded.

c) ‘Power Law Networks' - A kind of distributed search that takes advantage of the level of connectivity of the nodes. Typically, in such a peer network, there are fewer nodes with high connectivity than nodes with lower connectivity .

In contrast, under the Content-Based approach, content (or pointers to content) is stored in peer nodes. When a search requested is placed, an indexing mechanism generates a hash value for that content and the search is then directed to one or more nodes that suppose to cover the content represented by the hash value. The Content-based approach to searching also requires peers to agree on a specific set of search requests and advertisement templates. This approach is especially suited to content that can be described by a small set of related attributes but not for content that are described by a large number of wide-ranging attributes. Basically, the search engine stores and indices the XML meta-data uploaded by the content producer and when an XML query is posed, the search engine matches the XML name-value pairs and returns the list of matched links.

There are mixed successes with current technologies for searching P2P networks. With the Gnutella network (one of the most popular P2P file sharing and search program), while it is easy to configure and to locate popular content (as such material is abundant when lots of users possess it), it is especially difficult to search for specific content as one needs to know the file name and also the network can be fragmented at times. Another problem with the Gnutella search is speed. The average Gnutella search query is 70 bytes long and during a search process there can be as many as 10 per second transmitting from machine to machine plus a constant flow of “ping” messages. However, there exist other P2P software that enhances the searching capabilities in a Gnutella network. BearShare resolves the traffic congestion problem in Gnutella by grouping users based on their ability to respond to queries and by doing so introduces intelligent routing of network traffic to faster and more responsive machines. Another way of resolving Gnutella’s problem is provided by LimeWire which assists the user to connect to a variety of communities (depending on interests and geographical location) and to locate files of various formats. Unfortunately, LimeWire also has significant limitations as it can only search by filename and may return dead links.

Some vendors have combined distributed search and artificial intelligence technologies to develop more advanced products. For example, OpenCola is a provider of distributed network services technologies that offers more than just a search facility. OpenCola has two products: Folders and Swarmcast. In a peer network, OpenCola Folders retrieve other “similar” documents by asking the user to place a set of “seed” documents and/or bookmarks into a folder. Machine learning and additional user feedback are used to

discover, track and update an user’s interest. Once located, relevant document(s) are sent to all interested users. OpenCola Swarmcast works by splitting the transmission of very large files on the Internet into small chunks and then re-assemble them to restore the original set at the receiver’s computer. Two other examples are Aimster and Centrata; both support natural language search across millions of peer nodes.  

In summary, the author’s assessment of the current P2P (distributed) search  technologies and trend for the next 2 years are:

· Search can be “instantaneous” (i.e. real time) as well as “batch” (i.e. a search can be sent to a peer node and when indices are refreshed, matching is conducted and links/results are sent to the requester and other interested parties)

· Specialised searches. A search request can be directed to one or more peer nodes and depending on the indices and content of each node, different results may be returned. Sun’s JXTA search implements this strategy (Woods, 2001)

· Peer-assisted. A peer can refine/constraint the original search request with a view to generate more accurate hits and/or re-use a stored search pattern

· Advancements in the areas of Collaborative Filtering, Mobile Agents and the Semantic Web (Sadeh, 2001) (Berners-Lee et al, 2001) (Woods et al, 2001) will have a significant impact on future development and power of distributed searches in P2P networks. The Semantic Web, in particular, serves to provide a framework for supporting common sense reasoning in a knowledge/information rich Web-based environment.

3.3.6. P2PKM applications

In view of the above-mentioned P2P technologies for supporting knowledge management and taking into consideration of the work activities for knowledge workers in the new economy, potential applications of P2PKM have been identified. These applications cover knowledge sharing/management at the organisational, group and individuals levels and they range from enterprise to personal/family and community applications. A summary of these applications together with the associated technology is produced in the following table:


Technology

Application
File Sharing
Distributed Content Networks (DCN)
Collaboration
Distribute Search
Intelligent / Mobile Agents

Enterprise Application


Product Development & Project Management
X

X
X


E-Learning
X
X
X



Business Process Automation (BPA)


X
X
X

E_Business


X
X
X

Mergers & Acquisitions (M&A)
X

X
X


Defence




X

Personal / Community application


Mining of personal desktops



X
X

Personal Portals, Home, Networks & Family KM
X
X
X
X


3.3.6.1. Product Development and Project Management

The advance of e-collaboration tools has a dramatic (and positive) impact on the product development process. More and more often, product development teams are "virtual teams". This is primarily because in today's highly competitive business environment, it is difficult for any one organisation, irrespective of its size, to possess all the necessary knowledge needed to take a new product to market (and be within the given time and resources constraints). Alliances and partnerships are

often formed to leverage on each other's expertise and to explore new opportunities. Members in a "virtual team" often come from various organisations and work in dispersed locations. E-Collaboration tools enable team members and other stakeholders to manage projects, share data (e.g. product design data, drawings, artifacts etc.), exchange ideas (e.g. discussion threads), conduct online training, and exercise decision

making in a collective way (e.g. Groupware, Group Decision Making system). Not only do E-collaboration systems capture the "whats" of a project but, by virture of having discussion forums, instant messaging and other sy nchronous communications support, some of the "whys" and "hows" of the group decision making process are also being unveiled and sometimes captured. Such knowledge is especially critical when lessons learnt and/or post-project reviews are being carried out.

Oculus Technologies' CO product has been designed to enable collaborative product commerce (CPC) especially in the sharing of information and in enhancing the decision making process. One of key challenges in CPC is the sharing of product information (as well as data and knowledge) among the various stakeholders including the product development team, the marketing department, the supplier(s), and other business partners. According to Oculus Technologies, the characteristics of their technology are that it is scaleable, provides secure and discrete data sharing, and supports real time connectivity. In particular, CO's security protection mechanism is far more sophisticated (or “refined”) than the usual file protection mechanisms. Using CO, users can limit just a specific part of a document to be made available for sharing. 

In the future, it will be increasingly difficult to differentiate between producers and consumers of information in CPC as organisations’ developmental and innovative activities are happening at the periphery of an ever-expanding network. For example, Force12, a Cambridge (UK)- based company, is developing a P2P solution to enhance Professional Services Automation (PSA) for organisations by streamlining business processes to achieve more effective control on resource coordination and remote project management.

3.3.6.2. E-Learning

P2PKM will also have a significant impact on E-Learning. This is primarily attributed to three characteristics of the P2PKM technology – their user-centric nature, the reduction of storage costs, and their support for distributed content management. In an E-Learning environment, course designers, instructors and students have a need for frequent interactions with each other and all parties are eager to compile/publish as well as access content material. This is especially the case for distance/off campus tertiary education where students may have to work in groups but they are located in dispersed (sometimes remote/rural) locations. Typically for a group of off campus students working together in a group project, they need to share discussions and files with each other. Individual or all members of the group may also need to, at times, interact with the instructor and obtain feedback. Furthermore, although there is obviously

the university’s Web site that stores all the course material, there is no centralised place for maintaining and publishing all the intermediate and final deliverables of student groups’ project work. P2P File Sharing and collaboration systems are perfect to support such a studying/learning environment.

The market for E-Learning software is potentially enormous. In 1999, in excess of 70 million people worldwide received some form of Web-based education. In 2000, the US corporate training market is worth US$66b. Out of these, 75% of the spending was on IT skills and the rest on business skills. By 2003, the Web-based training market will reach US$11.6b when 60% of US corporations are expected to have deployed a Learning Management System (LMS). IDC also predicts Web-based E-Learning systems will represent 63% of all corporate learning systems by 2004 (up from 38% in 1999). In Australia and New Zealand, IDC predicts the E-Learning market will worth US$72m (A$132.4m) in a few years’ time and will increase at a rate of 22% thereafter (Lawnham, 2002).

3.3.6.3. BPA (Business Process Automation)

P2P technology offers a distributed solution that supports information gathering and operations at the edge of the network. This is radically different from the traditional technical infrastructures for E-Commerce/Ebusiness where requests and responses are finite and largely pre-configured. P2P technology can play a major role in the  automation of business processes in an E-Business environment by linking together (yet

without the need to integrate) discrete applications. This capability is especially important for business processes that involve input from multiple organisations e.g. a supply chain process. In particular, mobile agents, a kind of intelligent agents that travels from machine to machine with their own storage area and executable code can be configured to operate in a P2P fashion. When applied in a BPA context, such agents

can, for example, perform specific local personalisations for a user, record all activities (including user input) and aggregate content throughout the course of their execution in a virtual process. As these agents travel between people and systems/databases, they are especially suited to discover information (including people’s interest and expertise profile).

Applying P2P technologies to BPA also adds to the simplicity and efficiency of systems. Because P2P queries can be more lightweight than distributed database queries, bypassing interoperability and legacy system issues, the mobile code could pose a minimal computational burden and impose minimal network overload. Such a combination could lead to highly efficient selfsustaining and self-maintaining P2P networks within organizations.

3.3.6.4. E-Business

E-Business is another area where they are many potential and reported applications of P2P technology to enable knowledge sharing among various stakeholders. One obvious application is the capture, aggregation and sharing of information to support decision

making in the investment banking area. WorldStreet provides an Internet infrastructure and supporting services (represented as a collaborative peer-to-peer platform) that can be integrated into an organisation’s existing application, worklfow and business processes for sharing knowledge and for conducting Ecommerce transactions. Using WorldStreet’s technology, customers of investment banks (i.e. buyers of information) can pre-specify their information sources (e.g. a particular company and analyst) and the kind of information they want to receive from various publishing/research sources (i.e. sellers of information). The transmitted information is more than just raw data but, for example, comments and insights from research analysts can also be included. As the first peer networking solution dedicated to the financial services industry, WorldStreet’s solution is highly sought by investment banks, stock traders and financial planners. WorldStreet’s customers include, among others, JP Morgan Investment Management, Deutsche Bank, ING Barings, UBS Warburg, and Boston Partners.

P2P File Sharing and, in a much bigger scale, Distributed Content Networks (DCNs) have also been adopted by E-Business and portal sites. For example, NextPage, a P2P DCN vendor, offers technology that enables the sharing of information for multiple parties in a business exchange. Users in the exchange can manage, access and exchange content from a diversified range of sources and in real time. There are also support for search, portal and content management capabilities. In a way, NextPage’s technology is almost functioning like a portal for P2P content management. Like WallStreet, NextPage is also targeting the financial services industry, a highly knowledge-intensive one, to deploy its application(s). Deloitte and Touche makes use of the NextPage P2P technology to enable its auditors to fetch the content of ABG, a publisher of accounting and auditing standards, directly from the publisher’s Web site. Furthermore, the P2P application also reformats the content of ABG’s material into a proprietary Deloitte and Touche template for its auditors to use.

In the area of E-Procurement, the ability to match product descriptions and compare prices among ecatalogs are crucial to the success of any systems. A P2P architecture would allow data/information from the sellers to remain at their original/vendor’s location rather than being centralised at another location. Intelligent agents can then be sent to these locations to perform the necessary matching and discovery processes. Interestingly, ExactOne offers a hosted service that enables distributed data to be accessed in real time. This data integration technology from ExactOne enables buyers to find and compare products from multiple suppliers instantly. FreeTradeZone (by PartMiner) is a NetMarket based on ExactOne’s technology linking together 50 vendors (Kwak and Fagin, 2001). Another example of applying P2P to Eprocurement is Veriscape's IntelleCat, a knowledge-based catalog management system that assists procurement officers to locate, match (using an adaptive matching engine) and save search queries in a hierarchical structure thereby representing, in a semantic framework, the “best practice” adopted by the individual.

Several vendors are also currently developing P2P collaboration applications to facilitate the payment and the sharing of knowledge among the various stakeholders (which may include buyers, sellers, alliance partners, and regulators) in a financial services business vortal/exchange (i.e. portal for a particular industry). For example, Dynamic Transactions has a proof-of-concept P2P payment system called PayPlace.
P2P is also finding its way into the E-Commerce world. For example, Toadnode and SmartPeer are two firms that produce software that enables consumer and enterprise data sharing among participating computers/nodes. Each computer/node relays data to and from other computers. Their software also assists users of wireless devices to locate and purchase items at the most convenient location for the user at the time of transaction. By doing so, there is no need for any centralised servers. While the majority of P2P applications are in the financial services industry, applications in other industries also exist. 

The success of P2P technology will eventually lead to a higher and faster adotpion of Collaborative commerce, a new form of E-Business using Web technologies.

3.3.6.5. Mergers and Acquisitions (M&A)

Another promising application of P2P collaborations and file sharing is to support teams working on mergers and acquisitions (M&A) of organisations. In most M&A situations, there are constant and intensive communications and collaborations among the stakeholders and a lot of knowledge-intensive decisions are made in a relatively short or fixed time frame. Furthermore, any KM system for supporting a M&A process needs to be deployed swiftly. As multiple organisations and sometimes third party consultants are involved, there is usually not a centralised location to store all the documents nor there is a common technical infrastructure that can support all the above participants. Among other case studies, law firm Baker and McKenzie, with 3,000 attorneys in 62 offices and operates in 35 countries, is using NextPage’s P2P technology to facilitate document sharing, contract negotiations, and discussions between its own attorneys and clients in M&A processes.

Compared to other applications, a P2P system that support a M&A process is closer to a ‘real time’ KM system. There is also evidence from recent research to suggest that, in the information services area, a real time KM system can actually facilitate knowledge creation as opposed to merely managing knowledge.

3.3.6.6. Defense

Two primary applications of P2P technology in the defence area have been identified. They are real time collaborations and battle simulations.

Real time collaborative technology has been well explored at the US Department of Defense (DoD). DoD's use of this technology is to "establish, access, and then sustain a distributed, non-contiguous operation without relying on fixed bases adjacent to the objective area." Another goal of DoD in deploying P2P technology is ensure that knowledge sharing can be done at anytime and from any device. DoD has established various virtual team rooms for real time collaborations. The content and the technology employed in these virtual collaborative spaces include secure project repositories, shared production tools, and presentations on project guidance, training, decision briefings and progress reviews.

Battle simulation is also a very popular concept in the defence industry. Simulations can not only significantly reduce the costs and risks involved in staging and modelling real scenarios but often also serve as a very effective training tool for defence personnel. Applying P2P computing to battle simulations is especially attractive from a military context, because having a centralised server is a point of failure, a critical failure node. You don’t want to pull all your data on one server because once you take that server out, you’ve got a lot of blind people with a lot of useless electronics. Furthermore, P2P computing can support quick and unstructured simulations on-the-go – the so called ‘Simulation on demand’”. As such, a battle simulation system is transformed into a mission planning system instantaneously. For example, before a squad attacks a hill, the commander can order a simulation of a planned attack for, say, the next 10 minutes. The entire squad can observe and learn from the simulation result while waiting for their orders. Another “Simulation on demand” project in defence is the use P2P to enable embedded training for dismounted soldiers. 

3.3.6.7. Mining of personal desktops

All the above applications are enterprise-based applications. P2PKM can also be applied to the individual/personal level. These applications can be viewed as standalone applications, part or an extension of an enterprise KM application. 

Current KM systems are strong in connecting people to information but fall short of connecting people to people. People finder systems (or expertise discovery systems), for example, are seriously lacking and remains very much under-explored. Furthermore, IKWs’ desktop/laptop may well contain valuable knowledge that are not captured by an enterprise KMS. Common approaches to expertise discovery are server-based lexical analysis of E-Mail messages, intelligent agents to generate clusters of user profiles, and link analysis of, say, publication records and citation frequencies. Automatic discovery of an user’s interests and expertise is a difficult problem because of two reasons. Firstly, the evolution of information systems in organisations in the past two decades has resulted in much of the needed data (e.g. personal details, project repositories, training records, competency profile, community memberships, publication lists etc.) scattered across in multiple databases and systems. Secondly, up to now there is no unified way to access and process (in the sense of apply reasoning to) all these information although advances in the Web Services and the Semantic Web may improve the accessibility/interoperability of these applications and provide the necessary reasoning capabilities in the next 2-3 years. The end result is that while there are many KM (e.g. search, classification, collaboration) systems available on the market, very few vendors41 provide true expertise discovery systems.

3.3.6.8. Personal Portals, Home Networks and Family KM

Ultimately, advances in P2P computing will push content, processing and control to the edge of the network. Individual users, surrounded by their own electronic workspaces, have absolute flexibility and power to configure the content and control the access by other peers. This phenomenon leads to the emergence of “Personal Portals”. There  are a new collaborative platform, not a series of loosely coupled applications under one common Web interface. It means a personal portal that users can customize to the variety of tasks they perform and the communities with whom they interact. Such portals allow individuals to select and configure tools that are most suited to their own needs (whether business or leisure). Through these portals, a user establishes his/her own personal portal(s) on one or more local servers and then open up access to friends and other family members. These personal portals can be installed on fixed or mobile devices (e.g. PDAs) and can interact with other "intelligent devices". This is the so -called “Personal Networks” concept. Furthermore, increased adoption of distributed searches will hasten the establishment of personal portals as certain nodes are frequently aggregating content and processing search requests from peer nodes.

Personal Portals will become the ultimate Desktop Environments. Tools that support synchronous (e.g. Instant Messaging, Video conferencing, Net Meeting etc.) and asynchronous (e.g. E-mail messages, broadcasts) communications, file sharing as well as direct communications with various linked devices will be available from inside these portals. Enterprise portals, on the other hand, will become less significant (in acting as information aggregation and dissemination gateways) and will possibly become XML object dispensers (extracting data and rules) supporting other portals and users.

P2P is also highly applicable to the home environment. In the area of family KM, there can be multiple types of peer groups. For example, parents can form peer groups to discuss about issues related to the education of their children, a family would, naturally, form a group and can use P2P collaboration and file sharing systems to record their key

events, collect and share their treasured photos and documents, as well as pass valuable experience from generation to generation. On the other hand, teenagers and youngsters would naturally form peer groups to play games, discuss their toys and their habits49. Home-helpers may form groups to share their know-how and share their experience in performing work in various families.

3.3.7. Standards

To be filled by VU

3.4. User Evolution

In this section we explain the evolution of users’ needs related to Knowledge Management issues. 

3.4.1. Where is Knowledge

Very often we hear and read a lot of information about Knowledge inside organisations or organisations which learn.

Nevertheless, it is very common to hear experts saying that knowledge is inside people. So, where is the knowledge, just in people or also in organisations?

The answer depends on the level at which the problems are analysed. We could consider Knowledge as something that can be studied at two different levels. If we are focused on the person, we are situated at a lower, more fundamental level.

In this case, the agents we must consider are the individuals (the people) and we study the individual knowledge that allows them to orient their activities within their environment. This environment is not only external to the organisation but also internal, including all people on the inside.

But, if we think of the organisation as an agent, we are situated at a higher, more complex level. At this level, the knowledge we consider is the knowledge of the organisation as a whole and this knowledge guides the organisation’s actions. 

So, when we talk about person’s knowledge or organisation’s knowledge, we are not referring to the same issue. We are just considering different players and our attention is on different levels. It would be very useful to understand how both knowledge levels are related, that is, how the organisational knowledge is related to its members’ knowledge. 

We can ask ourselves if it is possible to explain the organisation knowledge from persons’ knowledge. Organisation Knowledge can be consider residing internally in:

· Person: Each person has his/her own Knowledge and uses it to performs his/her actions. But, we must keep in mind that the objectives pursued by the individual aren’t necessarily the same objectives pursued by the organisation. If we want individual actions to produce actions in line with organisational objectives, it is necessary to align personal and organisational objectives using the appropriate “contract”.

· Information system: in these systems, Knowledge is represented as a set of data available to the agents (people, normally). An exception could be systems that take actions according to the environment. 

· Processes: knowledge has been “packed” into some established processes. People have generated this Knowledge in order to allow automatic actions to resolve situations depending on the environment. For this reason, it is possible that anyone inside the organisation have this knowledge but the organisations uses it when necessary.

Furthermore, regarding human organisations: we have to take into account that people have knowledge of other people, systems, and process belonging to the organisation. This is a basic ingredient in organisational knowledge. 

So, for this reason it is necessary to have a good understanding of the “social weave” to know how the technology can help us. 

We must keep in mind not only the information that technology can give us, but also everything related to this information that gives it meaning. And, if we want to get that, we must take into account the “social context” where people are located.

3.4.2. The Users View of Knowledge

The chaos and complexity in the business environment has not only produced the infoglut, but has changed the structure of most jobs within enterprises. More employees are classified as knowledge workers and their jobs are best described as decision cycles, rather than a fixed sequence or series of well-defined tasks. The tasks they perform are not prescribed in advance but are defined ad hoc in response to the issues, opportunities or problems arising from the chaos. 

Knowledge workers are provided with a set of independent processes that comprise the decision cycle, and with access to knowledge that is relevant to their responsibilities. This knowledge user workspace enables workers to assemble the tasks and knowledge content required to respond to business events. The knowledge workers continually scan the environment for opportunities, select one or more for action, find the relevant information or experts, build scenarios, and make decisions. Each opportunity requires a customized response, collaboration with others, and a tailored execution of the processes in the decision cycle.

To enable this just-in-time customization of work processes, the enterprise must build the knowledge work space to include:

· The full range of information and knowledge content that may be required for each user’s areas of responsibility, interest and work or task affiliation

· Technology and human processes that allow a knowledge user to control when and what is accessed, and to make this decision at the point of need

· A means to affiliate a knowledge worker with communities of experts, interest groups, and work teams to accomplish the collaboration and sharing required of these unstructured jobs

Maintenance of the workspace requires a continual cycle of support from the enterprise operational foundation, including:

· Analyzing continuously user needs for knowledge content, affiliations and expertise

· Mapping, indexing and integrating content and processes into the knowledge workspace

· Sustaining the KM program (e.g., the currency and integrity of content, the dynamics of participation, and the sophistication of technology and processes) in concert with changing user needs

3.4.3. Sources of Enterprise Knowledge

Enterprises and their knowledge workers require broad information access and diversity; it must match the reach and range of their job responsibilities. The sources for this information can be grouped into two broad categories – internal (those information assets owned and managed within the physical enterprise of the knowledge worker) and external (all the knowledge and information from external sources). Enterprises and knowledge workers have access to an almost unlimited supply of information from internal and external sources. The reliance on external knowledge is growing because of expanding user needs and because of availability of information – e.g., from the Internet, strategic partnerships (e.g., outsourcing, delivery chain and supply chain partners), numerous subscription news and research services. Therefore, an enterprise’s vision for KM programs must encompass the extended enterprise.
With this expanded “universe” of information and expertise, enterprises must extend the vision for their KM program to include all external sources of information and all external employees. The primary external sources of information content needed by enterprises and their knowledge workers include:

Commercially purchased information from sources such as subscription services and news providers. This information is increasingly used to supplement the internal expertise, research and communication programs of enterprises.

Information from external business partners which are participants in the supply chains or delivery chains of an enterprise. In these partnerships, components of the processes (including the information, process tasks and experts) reside outside the physical boundaries of the process-owning enterprise.

Internet provided information, including messages, public information available to all users, and commercially purchased information that relies on the Internet as the delivery channel.

Customer and competitor information acquired from external sources such as market intelligence providers.

This expansive vision for KM may require that enterprises implement their vision in stages and that technology solutions must be assembled using what is viable. However, the most successful enterprises define and maintain this expansive view of their knowledge needs, employees, processes and knowledge sources.

3.4.4. Practice Communities

If we want powerful knowledge creation and transfer processes, we must to take into account and understand the social mechanism involved. In this sense we can present the “Practice Community”.

The main idea is that learning (knowledge creation and transfer) takes place in social groups called “Practice Communities”.

These communities are configured around a task. Tasks and learning take place at the same time and it is impossible to separate both concepts.

A complex set of routines, words, tools, ways to perform actions, signs, symbols, or concepts that the community has produced and have become part of the community.

Inside organisations, practice communities appear spontaneously and it is quite normal that organisations are built as a constellation of communities.

Inside communities is where knowledge creation and transfer take place. For this reason, it is necessary to take into account this social context when knowledge management systems are developed. Social capital creation makes it necessary to have time and places where community members can gather and talk.

Some authors think that “human capital” is built basically in two different group types: Communities (as mentioned above) and “social networks”. The difference between both concepts is that “social networks” have no specific goal, the relations between members are not as strong, and there is no defined border between exterior and interior. 

Confidence inside communities is very important in order to get “Social Capital”. If we want knowledge to flow through the organisation, all members must perceive that confidence and fair play is present in every action, every day.

We can consider different actions in order to promote “Social Capital” creation. Between these possible actions we can find: fostering the conversations and secondly having time and places to converse. Offices without places to gather and talk informally make creating these social relationships very difficult. The same is true when people do not have enough time to hold these informal meetings.

3.4.5. Knowledge Creation Process; new organisational keys

However, context is also important. During the first half of the 20th century, specialists in Linguistics understood the importance of context in all communicative processes. Not only knowledge transmission but also knowledge creation, the environment, the context, and the place (called “ba” in Japanese) are fundamental in these processes.  

A Japanese author by the name of Nonaka explains in his book “The Knowledge-Creating Company” that knowledge creation is a never-ending process. It is just a spiral process made up of different types of interactions between tacit and explicit knowledge. “Ba” is the appropriate environment for building these interactions and it should have different characteristic depending on the interaction type.

In this scenario, the main task is not to assign resources. The main task is just to accumulate knowledge. The scarce resource in many companies is now the knowledge they own.

Many studies about successful companies (like ABB or 3M) point out that new organisational keys are: first, the organisation is based on people and their relationships and not based on procedures and functions. Second, staff roles must change. Organisations do not need strategists and controllers. Now, organisations need leaders who are able to build and develop the organisation and enterprise who are able to innovate. And, the last key is a new management philosophy based on objectives, processes, and people. Organisations are not only structure. Structure is simply a skeleton. Organisations have a physiology where the information and knowledge flow takes place and a philosophy where the value of people and their actions are essential.

3.4.6. Is technology the main issue for the user? Conclusions

And now, what is the role that technology plays in this new way of understanding organisations and knowledge workers?

If user do not have appropriate training, they will use only basic system operations. They will never profit from using the more sophisticated operations that these systems could offer, and they will never demand better and easier tools and options from software companies.

As a result, the systems would evolve towards systems that are easier to use but that do not profit from all of capabilities that the technology could offer. New systems will incorporate these tools if workers are able to use them and this only happens if workers are sufficiently trained. But, while we focus on usability, we must at the same time focus on the systems’ current and future utility.

Currently, a lot of time and money is being invested in knowledge systems, but not in training everyone who must use these systems. Proper training of these workers is key to project success. And it is also possible that this has an impact on future systems because software companies research and develop their systems based on customers’ demands.

Although Web technology development and data bases have provided benefits in searching, storing, and distributing knowledge using automatic processes, we already know that the problem is more complex and current systems and technological tools are not enough. We realise that it is necessary to take into account some other factors outside of the technological point of view, like social interactions or tacit knowledge. This leads to research and development of interesting concepts such as Practice Communities, social context, and social capital. This situation has provoked, in some sectors, a sceptical idea completely opposed to technologies: knowledge management without technology. So, many times, knowledge management has become only a design and human resources issue, not using technological tools in any case.

The shortages in technology have helped us detect important problems in the Knowledge Management area. Developing new technologies can help us solve these problems. Technology is simply a tool and will only be useful if we remember that the main factors are the people. And the people, the tool end-users, need to learn not only how these tools work, but also in a more complete and complex way, the implications for themselves and the organisations have to know why and how to interact with these tools.

4. Products and Services

The goal of this section is to review which the deliverables of the project are going to be an exploitable result. Once we have it defined, business around those exploitable results have to be carefully analysed. 

The finish of the SWAP Architecture can be considered as very positive for the Exploitation plans. The fact of having closed the Conceptual Architecture and the list of modules is key for creating a coherence exploitation plan.

There are two possible lines of SWAP business. Software and consulting.

4.1. Software

We keep thinking that this is the primary line to work with.  To identify the exploitable products we should study SWAP Architecture. The following graph represents the Conceptual Architecture. To clarify and explain it four scenarios will be presented in detail:
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Local Node Repository Creation, Editing, and Update:

Every person has his own knowledge structures on his PC. In our context they are called external knowledge sources. Normally this will comprise folder-structures, bookmarks, and possibly databases. From these structures a very basic structure extraction is done. The result will be a RDF(S)-graph. The RDF(S)-graph will contain all available meta information about the instances (e.g. Type (email, file), author, filename, folder name etc.). The structures will be aligned next to another, without any changes, but in one big graph. One important point is to keep the information where the original information came from. Since RDF-Trippels do not offer explicitly namespaces the representation could be done which e.g. TRIPLE engine which overcomes this absence. Only low-level merging of concepts or relations like exact lexical matches will be performed, always keeping the original namesspace. Other merging algorithms could follow in a later state of the project. The graph is called the local node repository (lnr). Besides the content from the external knowledge sources the local node repository will also contain additional information about each entity i.e. an ID, the location (where the content can be found:  peer123//outlook//abcedf1234), rewriting rules (basically a thesaurus: marcehrig@outlook, meh@folder2, marceh@peer345), and a rating (describing the trust in the source: 1 to 10). The rating procedure is not considered in this document. However information from queries, answers and file retrieval etc. can be taken into account to obtain useful ratings.

Users can take different views of the local node repository from the presentation component. Depending on the preferences the user can choose among the knowledge sources or the network representation. Additionally the different sources will be presented in different colors. So far the processes didn’t require much effort by the user.

Only users who want to invest some more time (so-called power-users) can provide changes with the edit tool. These could be merging actions, new concepts or classes and renaming actions. To avoid conflict situations no update to the external knowledge sources will be made by changing the local node repository. Changes to the external knowledge sources will be promoted to the local node repository. An ID in the local node repositoryensures the alignment of the different structures during the Update procedure. For example the elimination of a concept in the lnr would tag this concept not to be shown anymore. However, the ID will still be around for the sack of consistency.

Updates to the graph come from various sources. The most crucial updates will be provided from the p2pnetwork itself. The content of queries and answers from the network will be saved in a RDF(S)-graph representing the network. For each concept this includes the location of which peer to address, rewriting rules that represent how the concepts are called on another peer and the trust rate for the other peer. Changes of this information will be integrated into the main local node repository on a regular basis. Updates from the underlying external knowledge structures will also be done regularly. Normally conflicts will be rather rare, because all information can always be inserted into the graph. The conflicts might arise on presentation level and will be indicated to the user, who can decide what he would like to see: version 1, version 2, or the two contradicting versions at the same time. 

Processing of an Own Query

An own query can be produced by clicking on the graph in the presentation window or by writing down the query directly through the query formulation component. The query will be forwarded to the internal replier which can then decide if the local peer can handle the request. The process of internal replies will be presented in the next section. Right now we assume that the query is forwarded to an outside peer. The replier chooses the outside peer from the local node repository. The location field has stored outside peers with the corresponding trust figure for each concept or relation. Before leaving the peer the query is augmented with rewriting information, again from the local node repository. The query message will then be handled by JXTA and forwarded to the next peer. An incoming answer will be returned to the replier where it will be rewritten if necessary i.e. only the best matching internal concept will be returned. The answer will be presented in the answer window and can be added to the local node repository if the user decides to. In parallel the information is used to update the network RDF(S)-graph. This will include new concepts and relations, new rewriting rules, which were adjoined to the answer, and possibly new peers for the location list. The user can decide in the setup to which extent the network information is stored (none, all, or just related concepts). 

Processing of External Queries 

External queries enter the node via JXTA. The network graph is only updated with new rewriting rules. It would not make sense to take over the concepts and relations, because one does not know if the other peer has further knowledge about them. The entering query message is sent to the replier. The inference engine checks the local node repository if the queried information is found in this graph. Now we have three different cases to distinguish:

· The peer has an answer

· The peer knows another peer who could have the answer

· No answer is found

1. Depending on the type of request this might already be the answer. Another possibility would be that the local node repository points to a local knowledge source e.g. a database. The query will be rewritten and sent to the query API of the local knowledge source. All this will be handled by the inference engine.

2. The next possibility would be a link to another peer. This will be pursued. For this the inference engine will possibly split up the query into a smaller request. This smaller query will be rewritten (i.e. augmented with synonyms) and sent out. Before the local peer could mark if he also wanted to be informed about the answer found to the redirected query.

3. The final possibility is to have no entry at all. This may also be true for parts of the query. In this case the query will be distributed at random to other peers. 

If the local peer could provide an answer this answer is rewritten and sent back to the original querying peer and peers which requested to be informed about the answer as well.

File Sharing

File sharing will be handled in parallel. File sharing, the way we understand it, does not cover the search for the file. This has to be handled as a normal query process, which returns the ID of a file with the name of the peer and the location on this peer. This ID is sent with the file request which will be forwarded to the corresponding sharing API. The file will then be returned. The file exchange is included in the SWAP system and no extra file server is required.

We keep thinking that software deliver is the primary line to work with. During this year, we have kept investigating this approach. As a result, we have considered the following exploitable products:

The technological and functional platform pilot (SWAP Platform) that could be used for the building of new generation of P2PKM products. This is being considered as the main (but not the only) exploitable result of the project.
The Component modules of the SWAP system, described in the next figure can be subject to separate exploitation by the project partners generating the corresponding foreground results.  The next figure show one vision of what the different modules (final product) could be. 
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At this early stage of the project it is not possible to define the final result as a closed list about possible SWAP tools. 

The current situation of the project is that SWAP consortium have developed a basic platform to run SWAP components (it does not mean to be a product at this stage of the project)

One example of a SWAP exploitable result will be the SWAP platform instantiated in two case-studies. Exploitable result of this case-studies would be the end-user feedback about the platform features and solutions, something that is hard to be done in a pure​-business environment because it is rather R&D activity.

Other exploitable results could be code and especially ideas/solutions developed thorough the project. Most interesting are:

· peer-to-peer communication in a semantic network,

· security of both knowledge and communication,

· query languages, reasoning, inferencing,

· integration of knowledge coming from many sources.

For example, one of the partners, empolis, will look at all these topics in context of their key product e:kms. SWAP extends their R&D on this product, and they would also like to integrate e:kms or some of its parts with the SWAP platform.

Another partner, VU, will evaluate possible extensions to the Sesame system as follows:

- a JXTA version of Sesame

- the possibility to use free-text search engines between different models

Where all these extensions could be available as open source software.

4.2. Consulting

Another line of business to work with is the one related to the Consulting business.  This is a very large business to enter and, fortunately, in the consortium there are some partners with a big know-how in this business. Although it will be deeply explained in the individual exploitation plans, there are already some partners with a huge experience in the Consulting business and that is willing to create a new product in their portfolio based in the experience they are gaining in the project. The objective is to study the possibility of take advantage of the know-how that is being acquired by each organisations experts in the process of defining SWAP products, and based on that, to offer high-level consulting, mentoring and training to help organizations to transform into learning organizations by means of SWAP main ideas.

It would be very interesting to evaluate the possible adaptation of existing products to SWAP architecture, developing them towards project objectives.

5. Customer and Alliances

This section analyses the customers of the consortium members and introduces the SWAP providers that each consortium member works with. 

This information would be relevant for the possibilities of the exploitation activities, because current consortium customers could be future SWAP project customers. Then, this information will take into account in the exploitation phase when trying to define possible alliances for the Consortium.

5.1. University of Karlsruhe

5.1.1. Description

The Institute of Applied Informatics and Formal Description Methods is part of  the faculty of Business Engineering at the University of Karlsruhe. The Institute was founded in 1971 at the School of Economics and Business Engineering of the University of Karlsruhe, Germany, and has since then been responsible for the education in Informatics within the renowned program of Business Engineering at Karlsruhe as well as the program of Economics Engineering. Research and development projects cover a wide range of Applied Informatics. All projects are strongly influenced by the needs of economics and business environments. Close cooperations with enterprises support the transfer of know-how from academia into practice.

Under the direction of Professor Dr. Rudi Studer, the Knowledge Management Group develops methods and applications in information technology, which make knowledge as a resource explicitly available for enterprises. Semantic-based knowledge management, which is based on complex knowledge models in the form of ontologies and metadata, is the key field of activity. In particular, the embedding of methods and applications into the working environment plays an important role during the realization of knowledge management solutions. The Knowledge Management Group pursues research in computer science methods for the support of knowledge management and eLearning in enterprises on the one hand, and in the development of methods and tools for realization of the idea of the Semantic Web on the other hand. The goal of this next, intelligent stage of the World Wide Web is to make contents of web pages machine-interpretable and thus processable. Issues of the integration of informal and formal knowledge from different sources, inferencing, as well the intelligent access to the existing knowledge play a central role. Methods from data and text mining form the basis for the semi-automatic generation of meta data and ontologies, and for adjustment of systems to the user behavior. 

Our overall vision: We have to interlace knowledge in such a manner that it becomes usable in numerous ways. 

Further information can be found at http://www.aifb.uni-karlsruhe.de/WBS.

5.1.2. Alliances

Research Partners:

· Research Center for Information Technologies (FZI), Knowledge Management Group

· Learning Lab Lower Saxony

Commercial Partners:

· ontoprise GmbH

5.1.3. Cooperation

The institute is involved in many industry-university cooperations, both on a European

and a national level, including a number of knowledge management case studies.

Currently, the institute AIFB is participating in the EU basic research projects SWAP, SemiPort, WonderWeb, and various networks of excellence, e.g. OntoWeb.

The OntoAgents (DARPA funded) and GETESS projects (funded by the German

Ministry of Research and Technology) provide advanced information access to

information sources at the web. Edutella is funded by the state of Lower Saxony. 

From these projects many cooperations evolved: the University of Trier, the Free University Amsterdam, Stanford University, DFKI, Fraunhofer Institute IPSI, Deutsche Telekom, Dresdner Bank, DaimlerChrysler, British Telecom, Empolis, Meta4, IBIT, and the United Nations just to name a few.

5.2. Vrije Universiteit Amsterdam

5.2.1. Description

The Knowledge representation and reasoning (KR&R) group is one of the four groups within the Department of Artificial Intelligence (AI), Faculty of Science of the Vrije Universiteit Amsterdam.

The group investigates modeling and representation of different forms of knowledge and reasoning, as found in a large variety of AI systems. We have an interest in both applications and theory. We study theoretical properties of knowledge representation and reasoning formalisms, but are also involved in developing practical knowledge-based systems. We are very active in developments around the Semantic Web. We were heavily involved in the design of OIL, a web-based ontology-language, which is the basis for the W3C standard OWL, to which we are again making a key contribution.  We have a particular interest in robust reasoning methods, which, unlike classical reasoning methods, still perform well in the face of local inconsistencies, and which still produce reasonable results when only limited runtime is available.  The group has made key contributions to a number of European projects, notably: the On-To-Knowledge project (in many ways a pre-cursor of the current SEKT proposal), IBROW (brokering knowledge-based components on the Web), WonderWeb (on infrastructure for the Semantic Web), SWAP (on peer-to-peer technology for the Semantic Web), and OntoWeb (on Ontology support for the Semantic Web).

The group is heavily involved with industrial partners in a variety of both short- and mid-term research projects.
5.2.2. Alliances

Elsevier Science Publishing, collaboration on ontology-based integration
and querying of heterogeneous data-sources.


Elsevier's main interest in this project is the possibility to generate so-called "horizontal products" based on their current "vertical" information collections: Currently, customers from Elsevier can only buy entire journal-subscriptions. Instead, Elsevier wants to be able to sell its customers targeted information (e.g. "all information about Alzheimers disease") irrespective of the journal in which the information was originally published. Ontology-based integration and querying of the large number of information sources in Elseviers possesion is crucial for this new product development.

Philips Consumer Electronics, collaboration on ontology-mapping in
multi-media domains.


Philips has recently started to market "Internet Radio Tuners" (http://www.audio.philips.com/news_press/PR_fwi1000_180601.asp), enabling home consumers to listen to Internet audio streams on the same device that they use to listen to traditional ether-based audio-streams. Crucial to the success of this new consumer-appliance is the ease with which consumers can "tune" into Internet audio streams, and how easy it is for them to select on-line audio-providers based on their personal interests and preferences. Annotating audio-streams with meta-data, and mapping these meta-data to the personal vocabulary provided by the home user will be an important step in solving this problem. These problems of course a special instance of the general problem of ontology-mapping in a heterogeneous peer-to-peer environment. ("peer-to-peer" because Philips also intends to allow individuals to provide their own audio streams).

British Telecom, collaboration on ontology-based Knowledge Management.


In previous and proposed EU-funded projects, we are collaborating with researchers at BT research labs on ontology-based solutions to the extensive knowledge management solution that a large, distributed and rapidly evolving organization such as BT is facing in both its internal communication and its communication with its customers (e.g. support for call-centre agents).

AIdministrator, OntoText, Collexis, collaboration on innovative software development


In a number of national and international projects, we are collaborating with various European innovative SME's in the software sector on Semantic Web infrastructure software, covering ontology storage, querying, and management; concept extraction and document indexing; ontology extraction from legacy data such as UML, etc. 

AMC, CBO, collaboration on ontology-based medical guideline development.


We are collaborating with a number of non-profit organisations such as the Dutch Institute for Health-care Quality Improvement (CBO), and the Amsterdam Academic Hospital on the use of ontologies to support the development of medical guidelines and protocols, and on ontology-based access to medical patient records. 
5.2.3. Customers

Not aplicable as the Vrije Universiteit is a non-profit organization
5.3. Meta4

Meta4 is a ten years old company specialised in developing software products. Meta4 begun developing Payroll software, followed by a complete HR software family and currently has developed a People & Knowledge software. Thus, the interest of Meta4 in the field of Knowledge Management

Meta4 has a special interest in SWAP project because of its understanding that the evolution of Knowledge Management needs the implementation of some of the SWAP capabilities.

Meta4 will intend to promote the SWAP results through the network of Business Partners and customers in the European countries where it is operating.

5.3.1. Description

http://www.meta4.com/
Meta4 is one of the world's leading providers of software applications to manage human and intellectual capital. Our software supports competitive positioning in the knowledge-based world and the development of a knowledge-based workforce.

Meta4 was founded in 1991, since then the company has gained an international reputation for its web and component-based payroll, human capital and knowledge management applications.

Our vision is centered on the integration of ‘traditional’ HR practices with the requirements of a knowledge-based economy. We emphasize the value of intangible capital such as human talent and knowledge assets: know-how, ideas and processes. Every organization must be able to manage and increase the value of this capital, because human capital is one of your most important organizational assets.

Our software applications include:

PeopleNet

Our latest generation solution, allow companies to make people their main area of focus. Companies define their needs according to their strategic goals, evaluate their available resources, and take measurable actions to enable those resources to attain those goals. This enables more effective strategy building for workforce acquisition, administration, development, and compensation. PeopleNet includes modules for training, recruitment, reorganization, career planning and compensation.

Knownet

Our Knowledge Management solution, supports innovation and collaboration within and across companies. It leverages individual human capital to improve employees’ collective capabilities. Knownet enriches knowledge flows, increasing the pace at which a company learns what it needs to compete.

Employee Self Service (ESS) and Manager Self Service (MSS)

These improve services to employees and managers throughout the company, impacting far beyond HR. In administrative areas, such as personnel administration and payroll, cost are reduces and task accelerated.

e-mind

Meta4’s solution for companies seeking technological evolution but who are not able to undertake major investment in technological revolution. E-mind enables organizations that have purchased earlier versions of Meta4’s solutions to maximize their investment at a limited cost whilst benefiting from the advantages of the Internet environment.

ORO (Online Resource Organization)

ORO is a powerful and innovative web-based application to optimize organizational management and obtain complete control of your company’s human and material resources in real-time. ORO is fully integrated with both PeopleNet and e-mind.

5.3.2. Alliances

Software Partners:

· HCM International

· Nakisa

· Business Objects

· Baan

· Smart People Logistic

Platform Partners:

· IBM

· Oracle

· Microsoft

· Sun Microsystems

· Verity

· Macromedia

· Data Direct Technologies

Consulting Partners:

· Cap Gemini Ernst & Young

· Human Tech

· Informática El Corte Inglés

· Softek

· Arinso International

5.3.3. Customers

Our products are used by more than 900 customers in thirteen countries on three continents and support and pay approximately four million people worldwide. Some examples are:

Government, Health & Education:

· Insalud

· Santé Publique France

· Gobierno Balear

· Ayuntamientos : La Coruña, Gijón, Alicante

· Universidades : Pais Vasco, Navarra, La Coruña

Distribution & Commerce:

· Kodak

· El Corte Inglés

· Carrefour

· Mango

· Telepizza

· Osborne Distribuidora

· Alcosto

Construction & Utilities:

· ACS

· FCC

· Grupo Dragados

· Grupo Ferrovial

· Endesa

· Unión Fenosa

· Total Austral

· PEMEX

Telecommunications, travel & Transports:

· Telefónica

· Vodafone

· Spanair

· DHL

· Aerolineas Argentinas

Finance:

· American Express

· VISA

· Banco Estado de Chile

· BNP-Paribas

· Citibank

· Winterthur

· Mapfre

· Industry & Manufacturing:

· ABB

· Basf

· Schneider Electric

· Seat

· Volkswagen

· Sony

· Saunier Duval

· Siemens

· Xerox

Services & Media:

· Securitas

· Iberostar Hotels

· Indra

· Pricewaterhousecoopers

· Warner Bross

· Baan

· Eds

· Groupe L’Alsace

· Agencia Efe

· Telecinco

· Via Digital

· Grupo Recoletos

5.4. Empolis

Empolis GmbH is a German company belonging to Arvato GmbH, part of Bertelsmann AG. The company was founded in 2000 as a merger of a few smaller Bertelsmann companies: EPS, STEP and tec:inno.

The profile of the company is focused on content and knowledge management. The company has developed the family of products, that is successfully by many customers worldwide.

Empolis Polska is a Polish division of a empolis GmbH. It was founded in 1999 in Warsaw, Poland as STEP Polska.

Empolis UK is a division of empolis based in Swindon, England.

Empolis participates in SWAP, because its experience with customers clearly shows their need in more sophisticated CM & KM solutions. To develop these, substantial R&D in these areas is needed. To make such a big effort possible, the collaboration with other partners is needed.

Empolis plans to include solutions developed by it in a SWAP project to some of its products, and promote it among customers and partners.

5.4.1. Description

Empolis GmbH is one of the European leaders of Content Management and Knowledge Management markets. The company is strongly pushing innovation, and promoting application of new methods, like: TopicMaps, AI methods, semantic web etc.

Empolis Polska helps to implement these solutions on the quickly growing Polish market, and participates also in some European projects led by empolis GmbH.

Empolis UK is focused on a competitive British market, on which it holds a good position because of experience with KM managements. Empolis UK developed its own products, like k42, that were integrated to existing product line of empolis. Some of their staff is known for standardisation efforts (like participating in TopicMaps committee).

Our focus on CM & KM technologies is driven by our belief, that the effective use of knowledge in large organizations is becoming more and more important. We believe, that unability to use its own internal knowledge is one of the most significant growth-limiting factors in today’s global and fast-changing economy.

We have developed a number of products that helps our customers in increasing their effectiveness:

e:cm

One of the market-leading SGML/XML-based content managed systems (previously named Sigmalink), integrated with several SGML/XML editors, supporting team work, publication workflow management, versioning etc. Successfully used in editing big content-rich publications, like encyclopaedias, law publications etc.

e:km

One of the most sophisticated knowledge management systems on the market today (previously Orenge). Its main strength lies in rich possibilities of information search, navigation, structurization and filtering, performed with use of AI methods (like Case-Based Reasoning).

The system supports multilingual knowledge resources existing in many forms, like databases, office documents, XML documents or web pages.

It can be used for building both intra- and internet information portals, e-shops, knowledge bases, helpdesk systems and many more.

e:catalox

The universal system fully supporting publication of advertising materials of any kind.

e:kms

Enterprise-level integrated content and knowledge management system. Integrates several other empolis products, like e:km, creating the productive synergy and adding the possibility to integrate with other enterprise-wide systems, like ERP, CRM, e-commerce or Procurement.

The system applications vary from media&publishers, industry, public administration to financial and telecom businesses.

http://www.empolis.com 

http://www.empolis.pl
5.4.2. Alliances

Some example partners of empolis GmbH, empolis Polska and empolis UK are:

Technology Partners:

· Arbortext

· BEA

· Borland

· Software AG

· Sun Microsystems

Service Partners:

· Cap Gemini Ernst & Young

· ISOGEN International

· tecmath

Research Partners:

· Athens Chamber of Commerce and Industry

· Fraunhofer IIS

· Infineon Technologies

· Siemens AG

· University of Warsaw

5.4.3. Customers

Empolis GmbH has several hundreds of customers, in many industries like automotive, banking, chemical, electronics, engineering, insurance, IT, media and touristic industries, and also trade and public administration.

Customers of empolis GmbH, empolisUK and empolis Polska include:

Media & Publishing

· Bertelsmann

· Wydawnictwo Naukowe PWN

· Wolters Kluwer

· Polskie Wydawnictwa Profesjonalne

· Planeta Actimedia

· The Charlesworth Group

· Wiley – VCH

· ZDF

Industry

· Schlumberger

· Claas

· Royal Dutch Shell

· British Petroleum

· Siemens

· Bosch

· BMW

· Volkswagen

· Rover Group

Public Administration

· Narodowy Bank Polski (National Bank of Poland)

· Kancelaria Prezydenta RP (President of Poland Office)

· Komenda Glowna Policji (General Command of Police)

· European Patent Office

Telecoms

· Polska Telefonia Cyfrowa – era GSM

· Telekomunikacja Polska S.A. (Polish Telecom)

· Nokia

IT

· IBM

· Nionex

· Prokom Software

5.5. Dresdner Bank

5.5.1. Description

With around 1,100 branch offices and more than 47,000 employees, the Dresdner Bank Group is active in over 60 different countries. In terms of assets, market value and the number of customers, Dresdner Bank is one of the leading banking groups in Europe. 

Since 23 July 2001, Dresdner Bank has been part of the Allianz Group as the centre of competence for banking. The combination of Allianz and Dresdner Bank will create considerable value added through a wider range of financial products, broader sales channels and greater advisory capacity and expertise. Combining Allianz' insurance products and Dresdner Bank's investment products also gives customers more convenient access to popular company and private pension products.

5.5.2. Alliances

German Subsidiaries:

- Advance Bank AG, Munich, 100% shareholding

- Bankhaus Reuschel & Co., Munich, Over 50% shareholding

- Dresdner Bauspar AG, Bad Vilbel, 100% shareholding

- Dresdner Bank Lateinamerika AG, Hamburg, (formerly

- Deutsch-Südamerikanische Bank AG) 100% shareholding

- DDS Dresdner Direktservice GmbH, Duisburg, 100% shareholding

- Oldenburgische Landesbank AG, Oldenburg, 90,1% shareholding

International Subsidiaries:

- BANQUE pour l'EUROPE SA, EUROPA BANK AG, BANK for EUROPE Ltd, uxembourg, 100% shareholding

- Dresdner Bank Canada - Banque Dresdner du Canada, Toronto, 100% shareholding

- Dresdner Bank Croatia dd, Zagreb, 100% shareholding

- Dresdner Bank CZ a.s., Prague, 100% shareholding (with branch office in Brno and office in Ostrava)

- Dresdner Bank ZAO, St. Petersburg und Moskow, 100% shareholding

- Dresdner Bank (Hungaria) Rt., Budapest 100% shareholding

- Dresdner Bank (Ireland) plc, Dublin, 100% shareholding*

- Dresdner Bank Luxembourg SA, Luxembourg, 100% shareholding

- Dresdner Bank México SA, Mexiko City, 100% shareholding

- Dresdner Bank Polska SA, Warschau (with offices in Breslau, Danzig, Kattowitz, Lodz and Posen, 100% shareholding

- Dresdner Bank (Schweiz) AG, Zürich, 99,8% shareholding

- Dresdner Forfaitierungs Aktiengesellschaft, Zurich, 100% shareholding

- Dresdner Kleinwort Wasserstein (South East Asia) Ltd, Singapore, 100% shareholding

- Privatinvest Bank AG, Salzburg, 64% shareholding*

- Veer Palthe Voute NV, Gouda, 100% shareholding*

5.5.3. Customers

Dresdner Bank is one of the leading international banks in Europe and offers a broad range of products for private and corporate customers. The Bank concentrates on selected customer groups and regions as well as segments in which it is already well positioned. These segments include capital markets and securities business, both on the issuance and investment side. Dresdner Bank's core competence is consulting and its strategic focus remains unchanged following the combination with Allianz. 

Dresdner Bank's dual approach is based on the company divisions Corporates & Markets and Private and Corporate Customers. The Bank's activities also extend to asset management, property financing and transaction banking. 

Corporates & Markets:

In mid 2001, the new "Corporates & Markets" division resulted from the merger of the Investment Banking division and sections of the Corporate Customers division, combining big corporate and SME business in commercial and investment banking. In addition to selected multinationals in Germany and abroad, this division services around 30,000 major corporate and SME customers in Germany. 

"Corporates & Markets" is based on three elements: 

-  an integrated business approach and range of commercial and investment banking products in Germany,

- a leading position in European capital market business and

- global expertise and selected business areas, such as M&A risk management and special financing.

Private and Corporate Customers:

After Corporates & Markets, the Private and Corporate Customers division represents the second key area of Dresdner Bank's business model. The core element of this division's strategy constitutes advisory services in investment and provisioning business as well as cost-conscious expansion of the consulting business. With a total of around six million private customers, private customer business is of increasing significance for the sale of products in investment banking, asset management and insurance.

The combination with Allianz offers considerable additional business and earnings potential, strengthening the cooperation which has been in place for years. This also applies to the pooling of corporate customers with the self-employed and business customers previously served by the Private Customers division.

5.6. IBIT

IBIT Foundation is a non-profit private technological centre, which has the mission of promoting, developing and transferring knowledge and innovation, to support the incorporation of the Balearic Islands Society to the Knowledge Society and the competitiveness of the region enterprises. 

At this moment Knowledge Management has emerged as a key issue for Balearic Islands competitiveness. Both research and intermediate organisations and enterprises need to share knowledge among them. As each actor should not have, on its own, enough critical knowledge in order to take effective decisions.

Thus, the interest of IBIT on SWAP is that the application will help the Balearic Islands stakeholders to classify and access to collective knowledge in a natural and easy way.

5.6.1. Description

http://www.ibit.org/  

IBIT fulfil its task by focusing on the following key areas: Innovation dissemination, (training, technological watching, workshops, etc.), Technological Innovation fostering, Technological pilots development and technological implementation (telecommunications and Internet services). The core competence of IBIT is centred on Information and commercialisation systems for SME’s and public administrations, and the dissemination of best practices, at both national and international level, useful for Balearic Island’s enterprises and citizens.

Our main software applications include:

Avanthotel

Last generation Tourism reservation and information system. The Avanthotel system provides Balearic Islands hotel associations with a "one-stop-shop" opportunity to promote and distribute themselves world wide, as well as having the ability to sell approved rooms via the high technology electronic marketplace. At the end of year 2003, the system will allow more than 40.000 tourism beds to be commercialised on the Internet. 

Servimage

Image server that allows classifying and searching graphic content by colour, colour percentages and geometrical characteristics. It also adapts automatically the graphic content quality and size to the technological characteristics of the user.

ADSys

ADSys is a multiplatform management system for on-line advertising. Its main target market are small and medium enterprises. This system provides a way to manage the advertising in the most innovative mass media without need of permanent training.

5.6.2. Alliances

Most relevant ones: 

Government, Health & Education
· Govern de les Illes Balears (Balearic Islands Government)
· Universitat de les Illes Balears (Balearic Islands University)
· Instituto de Salud Carlos III

· Universidad Politécnica de Madrid (UPM)

· IB-Salut (Health services of the Balearic Islands)

· CITTIB (Balearic Islands Tourism Research and Technologies Centre) 

Trades & Associations 

· COTEC Foundation 

· FEDIT (Spanish Federation of Innovation and Technology Organisations)

· Official Chamber of Commerce, Industry and Navigation of Mallorca, Eivissa and Formentera.

· Eurotourism (Eureka Consortium)

· CODEFOC (Training Development Consortium). 

Others

· Oracle

· Microsoft

· Sun Microsystems

· Telefonica I+D

5.6.3. Customers

Government, Health & Education:
· Govern de les Illes Balears 

· E.T.S.I. UPM 

· Centro Baleares Europa 

· Junta Superior de Hacienda

· Centro para el Desarrollo Tecnológico Industrial (CDTI) 

· Consell Insular de Menorca 
Tourism, Travel & Telecommunications:

· Telefónica España 

· Mallorca Hotel Association. 

· Minorca Hotel Association 

· Ibiza and Formentera Hotel Association

Finance:

· Sa Nostra – BI Banking institution. 

· CAM

Other:

· Institut d'Innovació Empresarial de les Illes Balears (BI Innovation Institute) 

· PIME Baleares (BI Sme’s Association)
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