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1 Introduction
In today’s knowledge-based economy, the competitiveness
of enterprizes and the quality of work life are directly
tied to the ability to effectively create and share knowl-
edge both within and across organizations. The literature
about knowledge management distinguishes two main as-
pects to enable knowledge sharing,i.e. organizational and
technical aspects. In this paper the SWAP-environment1

is presented which enables the exchange of knowledge on
the basis of a peer-to-peer system[Susarlaet al., 2003;
Bonifacioet al., 2002], viz. it is focusing on technical as-
pects.

Ontologies Within SWAP ontologies are used for knowl-
edge representation. They have shown to be the right an-
swer to knowledge structuring and modelling by providing
a formal conceptualization of a particular domain that is
shared by a group of people in an organization[D. OLeary,
1998]. However, knowledge management systems (KMSs)
based on centralized ontologies need a long development
phase and are difficult to maintain.

Peer-to-Peer From a technological point of viewpeer-
to-peer (P2P) solutions are particularly well suited for
knowledge sharing, because they make it possible for dif-
ferent participants (organizations, individuals, or depart-
ments) to maintain their own knowledge structure while
exchanging information. However, today’s P2P solutions
are extremely limited (they mostly rely on keyword search)
and not appropriate for the high requirements of a KMSs.

Emergent Semantics In a P2P setting one cannot as-
sume that each peer uses one single ontology or that an
ontology development process has been pursued for each
peer. Emergent Semantics[Maedche, 2002] builds on
lightweight (e.g. a file structure with files as instances)
and/or heavyweight ontologies that different participants
have created. It considers the overlap between simple on-
tology definitions in order to build shared ontologies. As
new semantical structures emerge from known structures,
knowledge management can occur in a distributed fashion
without overhead through central administration.

In the remainder a scenario will illustrate a concrete ap-
plication of the described system from which requirements
can be drawn. In section 3 the architecture of SWAP is
introduced, section 4 reviews related work while the last
section concludes this paper.

1http://swap.semanticweb.org/

2 Scenario and Requirements
In the scenario a virtual organization in the tourism domain
is described. The virtual organization comprises public
authorities, hotels and event organizers. The public author-
ities require the number of guests visiting the country to
plan for example public transport and waste management.
Event organizers can customize their offerings according
to the number of visitors and the age. Hotels can publish
this information to make the stay more pleasant. Today the
exchange of this kind of information is time consuming,
unpunctual and error prone, although it is often available
in electronic form at every level. However, the different
organizations have diverse objectives and therefore use
different conceptualizations of their domains.

Requirements The different organizations can be seen
as one or many independently operating nodes within a
“knowledge” network. A node must be designed to meet
the following requirements that arise from the task of
sharing information from the external sources with other
peers: (1) Integation of multiple sources of information,
which can lead to information heterogeneity and inconsis-
tencies. (2) Mostly uniform treatment of internal and exter-
nal sources. (3) Multiple views on available information.
(4) Support for query answering and routing. (5) Distribu-
tion of information within the network.

3 The SWAP environment
The SWAP environment is a generic infrastructure which
was designed to meet the requirements on a knowledge
node. The overall architecture of a SWAP node is described
in [Ehrig et al., 2003]. We will now briefly present the in-
dividual components.

Storing Knowledge All knowledge of the peer is stored
as an RDF(S) model[Brickley et al., 1998] in a knowledge
repository. A peer may share knowledge from different
sources like file systems, email systems or databases. For
each external source a separate ontology is defined which
captures the properties of the external source (e.g. for the
file system concepts like “file” or “folder” were modelled2).

No central domain ontologies are defined. However, a
metadata model3 is used to cope with (1) the knowledge in-
tegration task (knowledge items can be traced to its origin),
(2) information heterogeneity (two peers name the same

2see http://swap.semanticweb.org/2003/01/swap-common
3see http://swap.semanticweb.org/2003/01/swap-peer



concepts differently and vice versa), (3) security (Who is
allowed to see the knowledge?) and (4) caching (augment
network efficiency). This is described in more detail in
[Broekstraet al., 2003].

Sharing Knowledge In order to create the knowledge, a
set of methods for constructing the repository is provided.
Methods have been developed to create repository content
mostly automatically from the above mentioned local in-
formation sources. The information items like a file remain
in the original store. Just the meta information for the file
is stored in the repository.

In addition to the possibility to query other peers manu-
ally an informer component is provisioned which actively
searches for knowledge of other peers and advertises its
own knowledge to others.

Seeking Knowledge Finally, the most important aspect
for the user is to get answers to specific queries. Queries
can be entered by clicking in the views graph or manually
as text. The query itself can have various degrees of com-
plexity from simple conjunction to recursion formulated in
an RQL-related query language (SeRQL). Eventually, it is
sent to the internal inference engine which tries to solve
the request. In a future version the inference engine should
split the query and distribute the sub-queries in the P2P net-
work if it can not get an answer from the local repository.
In this case the query first has to be rewritten in order to fit
the underlying knowledge structures on other peers.
The routing is based on metainformation about their knowl-
edge and trust figures. The other peers will answer the
queries in the same fashion and finally return answers,
which are put together and presented back to the user. He
can then decide if he wants to add the answer to his own
knowledge representation. Answers consist of statements
which can also link to e.g. files. During the communication
process information about the network is stored which can
later be used for finding better paths for an own query.

4 Related work
Edutella [Ahlborn et al., 2002] also provides a P2P in-
frastructure for exchanging metadata, but focuses on the
education community. Lecturers can publish their notes
without losing ownership and students can access them.
The InfoQuilt System[Arumugamet al., 2001] provides a
framework for formulating complex information requests,
involving multiple ontologies, and supporting a form of
knowledge discovery. From the local ontologies less
quoted ones eventually disappear through evolution. The
aim of EDAMOK [Bonifacioet al., 2002] is to develop re-
search in information technology and software tools that
support the Distributed and Autonomous Management of
Knowledge, not using an ontology premise though.

5 Conclusion
In this paper the SWAP environment was presented which
facilitates the sharing of knowledge in a distributed setting.
The system allows for integration of knowledge from dif-
ferent knowledge sources and other peers. The knowledge
is conceptualized by means of an ontology while different
peers not necessarily share the same ontology.

In the demonstration the functionalities of the SWAP
environment will be shown. In particular the extraction
of lightweight ontologies from existing knowledge sources

and the sharing of this knowledge with other peers will be
illustrated. Furthermore, the retrieval of files based on the
generated metadata and the illustration of the routing mech-
anism in a simulation environment is part of the demonstra-
tion.

The SWAP environment provides the infrastructure for
research activities about methods to create and connect on-
tologies from different peers and the reliability of structures
that have been extracted from information sources instead
of hand-crafted knowledge structures and metadata.
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