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Abstract 
 

We present our vision of a new group collaboration 
infrastructure, the Networked Semantic Desktop, drawing 
from co-evolving research in the Semantic Web, Peer-to-
Peer (P2P) Networks, and Online Social Networking. 
 
1. Introduction 
 
The Internet, electronic mail, and the Web have 
revolutionized the way we communicate and collaborate - 
their mass adoption is one of the major technological 
success stories of the 20th century. We now face a 
qualitatively different problem, information overload, that 
necessitates smarter and more fine-grained computer 
support for networked information, and that has to blend 
the boundaries between personal and group data, while 
simultaneously safeguarding privacy and establishing 
trust. In other words, the current computing infrastructure 
does not really support knowledge workers all that well: 
for example, sending a single file to a mailing list 
multiplies the cognitive processing effort of filtering and 
organizing this file times the number of recipients – 
leading to more and more of peoples’ time going into 
information filtering and organization activities. 
Centralized collaborative infrastructures (like BSCW or 
Sharepoint) help to a certain extent, but the current 
application infrastructure does not let you interconnect 
separate data items, like the author of a document and her 
corresponding entry in your address book - much less let 
you share that interconnection with others. 
 
Several new technology thrusts have now emerged which 
could dramatically impact how people interact and 
collaborate: The Semantic Web, P2P Computing, and 
Online Social Networking. This paper presents a vision of 
how the different thrusts will evolve to produce the 
Networked Semantic Desktop, which enables people and 
communities to directly collaborate with their peers while 
dramatically reducing the amount of time they spend 
filtering and filing information. 
 
2. Usage Scenarios 
 

We exemplify the impact of a Networked Semantic 
Desktop with two usage scenarios. 

 
2.1. Surviving the Information Flood and 
Creating Knowledge in the Process 
 

In our daily life, many of us get hundreds of emails, 
often with documents attached from the various different 
projects and communities we are involved in. These 
documents are always created within a context on the 
author’s machine – but they are send out as if they had no 
context – they arrive without trusted metadata that would 
allow automatic processing and filing on the recipient’s 
machine. The process has the following shortcomings: 
• Apart from the folder structure the current Windows-

style desktop and file system provides no support for 
organizing the information in the documents. This 
means the recipient has to cope with an insufficient 
support of current desktops systems for organizing 
the information – you may put them under the 2004-
04 folder, or the Proposals folders, or the Semantic 
Web Research folder – but not all three.  

• Since the metadata of the document has been lost 
when sending the email every recipient has to 
reinvent and recreate their own metadata, re-
categorize the document and create the possible 
connections to other information. This is only of 
marginal societal value because most metadata has 
been created before. 

• Even if metadata was integrated into the email, the 
author and the recipient of the document usually have 
different, personal classification schemes, and there 
is no way to selectively “open-source” them and 
align them with others’. 

It is clearly possible to share and replicate documents 
as well as metadata via direct P2P connections. It should 
be possible for sub-communities to derive metadata in a 
distributed fashion via an implicit or explicit consensus 
process.  Connections and relationships with other pieces 
of information could then be accessed by all members of 
the community – in this sense a distributed knowledge 
base is constructed around the work topics, documents, 
and information contained in these document. The 
information can then be viewed in multiple dimensions 



(year, type of document, content of document, and so on). 
Also, the community itself can be queried, similar to 
current Online Social Networks: members of the 
community can query to whom they are connected to and 
can share information with “friends of a friend” or can 
query for information – thus existing trust relationships 
between individuals can be leveraged to compute one’s 
trust in metadata. 

 
2.2 Connecting to Trusted Colleagues 
 

Many of the same ideas are applicable to the audience 
of this workshop - research is performed in scientific 
communities of interest in which members develop, 
review, publish and discuss each other work. Membership 
in a scientific community is based on interest and 
abilities: promising applicants are included by accepting 
their conference papers or inviting them on editorial 
boards. As a research field progresses these communities 
define their own language, which is often 
incomprehensible to outsiders and difficult to learn, yet 
necessary for efficiently classifying and communicating 
the topics of interest and for gaining an overview of the 
different types of research. This language evolves in a 
sluggish community process today - usually by members 
reading each others’ papers, by attending the same 
scientific events (e.g., workshops such as this one) and by 
then adopting each others’ terminology over time; the 
appearance of text books and dedicated overview papers 
consolidates a field’s vocabulary in the later stages. This 
evolutionary structuring of new scientific fields is largely 
invisible to non-scientists, both because journal 
publications can often not be accessed without paying 
hefty fees and because in any case it would take too much 
effort to derive a taxonomy of a scientific field by reading 
scholarly publications.  

Paradoxically, being an “insider scientist” can 
nevertheless be a lonely experience because 
communication with other community members by e.g. 
ping-pong journal publications is a slow and faceless 
process, lacking the spontaneity and friendship-building 
opportunities of face-to-face communication. 

The Networked Semantic Desktop has the potential to 
accelerate scientific collaboration via a peer-to-peer end-
user application for maintaining shared views of scientific 
fields, as well as to make these evolving views explicit 
and available to the public at no cost. Such a collaborative 
application is peer-based both in the scientific sense 
(“peer review”) and technical sense (“peer-to-peer 
technology”). Participants automatically become part of a 
global peer-to-peer network for scientific meta-data, and 
takes responsibility for a (proportional) fraction of the 
disk storage, bandwidth, and computing cycles to support 
it, probably based on a structured P2P network. This 
single global network could then support a large number 

of small scientific sub-communities, each of which 
revolves around jointly maintaining a shared view of a 
small sub-field. Maintaining this shared view is, of 
course, not typically an end to itself, but serves as the 
focal point that enables a scientific community to 
effectively exchange research papers, data sets, and ideas. 
Such close-knit communities may work on bottom-up 
taxonomies for a tiny new sub-field of Science, such as 
say Pteroylglutamic Acids, or may work on a top down 
categorization of say Liberal Arts as a whole, and each 
community can refer to concepts in other communities. 
Think of this type of Networked Semantic Desktop as 
collectively harnessing the power of millions of currently 
hand-scribbled categorizations of scientific sub-fields into 
an inter-linked, grass-roots, and world-wide view of 
Science. 

For individual scientists to participate in this global 
scientific meta-data construction effort, there must be 
immediate benefits to joining, as well as assurances that 
certain things participants will naturally fear will not 
occur. The benefits are: By joining the global scientific 
meta-data network, (b1) one can access and query 
existing scientific terminology, (b2) one can mine queries 
by others to find out what the “hot” research topics are, 
and (b3) one can view others’ structuring of their fields - 
thus providing instant gratification to joining the global 
meta-data network. By joining a specific scientific sub-
community as an active participant, over time, (b4) one 
can get to know others in one’s research area for 
friendship and scientific collaboration, and (b5) one can 
make a name for oneself by contributing to community 
taxonomies and the research itself. The assurances are: 
The peer-to-peer application must re-assure prospective 
participants that (a1) others will not claim their 
intellectual contributions as their own, (a2) they will 
always be in control of their personal view of the field, 
and they can always choose to cease collaborating with 
any individual or sub-community, (a3) they will not be 
politically dependent on any individual in some 
“gatekeeper” position in the global scientific meta-data 
network (a4) they will not be technically dependent on 
the people who own the technical community 
infrastructure, and (a5) their machine will not be 
intolerably slowed down by participating. While these 
requirements seem daunting, we have hope that with 
recent work on structured P2P networks for meta-data 
exchange as well as advances in the Resource Description 
Framework-based Semantic Web languages, such a 
global scientific collaboration network is within reach in 
the next five years - whereas just five years ago it would 
have seemed like a fantasy. 

 
3. Components of the Networked Semantic 
Desktop 



 
Figure 1 shows the highest-level architecture and 
connections between social networks and the P2P 
infrastructure that connects those social networks to 
individuals’ desktops. 
 
Traditional semantics, knowledge representation, and 
reasoning research is now interacting with other research 
areas, which not individually but together may have the 
explosive impact of the original Web: 
1. The Semantic Web effort (http://www.w3.org/sw) 

provides standards and technologies for the definition 
and exchange of metadata and ontologies. Available 
standard proposals provide ways to define the syntax 
(RDF) and semantics of metadata based on 
ontologies (OWL).  Research covering data transfer, 
privacy and security issues is now also under 
development.  

2. Social Software maps the social connections between 
different people into the technical infrastructure, as 
an example, Online Social Networking makes the 
relationship between individuals explicit and allows 
discovering previously unknown relationships. The 
most recent Social Networking Sites also help form 
new virtual communities around topics of interest 
and provide means to change and evolve these 
communities. 

3. P2P and Grid computing develops technology to 
network large communities without centralized 
infrastructures, for data and computation sharing. 

P2P networks have technical benefits in terms of 
scalability and fault tolerance, but a main advantage 
compared to central sites is a political one: they allow 
to build communities without centralized nodes of 
control, much as the Internet grew as fast as it did 
because it was based on reciprocity – it avoided 
political debate as to who gets to own big, expensive 
central facilities. Recent research has provided initial 
ways of querying, exchanging and replicating data in 
P2P networks in a scalable way. 

By projecting the trajectory of current trends we can 
(somewhat over-)simplify this picture by stating that 
next-generation Internet applications will support 
collaboration and information exchange in a P2P 
network, connecting online decentralized social networks, 
and enabling shared metadata creation and evolution by a 
consensus process, the result being he Networked 
Semantic Desktop. Figure 1 is our best attempt at the 
high-level architecture of these new applications. 
 
The following sections describe the available 
technologies and technology convergences in more detail. 
 
3.1 Desktop Technology and the Semantic Web 
The Semantic Web delivers the basic representational 
infrastructure for metadata. Modern computer (even 
laptops) hold hard disks which carry in excess of 1 Mio 
files. Email and documents (and even information in 
emails and documents) created or downloaded from the 
Web increase the number of available files everyday. 

•Shared profile information 
•Emergent semantics 
•Trust relationships 
•Consensus processes 
•Community and interaction support 

•Replication services 
•Authentication and security 
•Publish/subscribe 
•Peer group management 
•Content-based routing 
•Distributed metadata querying 

•Naming conventions 
•Standardized desktop ontologies 
(e.g. PIM ontologies like iCal, ) 
•Wrapping of legacy information 
•Multidimensional metadata and 
data browsing 
•Metadata storage and querying 
•Linking of data items 

Semantic Desktop: 
Personal Information 
Management 

P2P Services: 
Distributed Heterogeneous
Information Management  
 

Social Network and  
Community Services: 
Social and  
Knowledge Aspects 

Figure 1 Component Architecture of the Networked Semantic Desktop 



These information items can be treated as Semantic Web 
resources, which enable the usage of Semantic Web 
technologies to manage desktop data. Similar to Web 
resources, files, emails and other items can be identified 
using a Uniform Resource Identifier (URI). The metadata 
of these desktop items are represented as RDF graphs, 
which can then be used for browsing or searching by 
faceted metadata browsing techniques [17] and can again 
be shared with others. 
 
This enables a co-evolution with current desktop 
technology, enabling the development of methods to 
create metadata and to interlink information on a on a 
local desktop computer (e.g. the author of a text 
document with the entry in the address database). 
Approaches like MITs Haystack [1], or European 
approaches like Gnowsis [2], or Fenfire [3] show that 
there is activity going on in this direction. However, these 
approaches concentrate on the higher levels of the 
desktop system like the user interface, or realize “add-on” 
components to handle metadata rather than being built 
upon meta-data from the ground up. For example,  the file 
system in most operating systems does not have the 
capability to manage larger amount of heterogeneous 
metadata because of minimum file size issues. File system 
approaches like ReiserFS (see [4]) or Microsofts 

Longhorn raise the hope that current operating system can 
evolve to effectively support management of metadata on 
all levels – from the disk storage to the user interface. 
 
3.2  P2P Systems 
 
Starting initially with file sharing application like 
Gnutella, P2P systems have achieved an enormous 
amount of research attention, especially in the database 
community [14] [15]. [13] suggested to add metadata 
management to P2P networks. This idea has been taken 
up by approaches like Edutella [5][6][7][11], RDFPeers 
[8], P-Grid [121] and other projects [9][10]. Initial ideas 
of a collaboration infrastructure based on P2P technology 
has been realized in Groove which allows small groups to 
share a calendar, discussions, and files without a central 
server and see who is off- and on-line and to sent instant-
message with them (but replicates all content to all group 
members which does not scale well with group size).  
 
However, the field is still in his infancy –there is an 
distributed efficient query model for distributed RDF 
sources, but no agreement how “semantics” (as in, 
inferencing within the network) should be incorporated 
into P2P networks. Topics like scalable infrastructures for 
service discovery in P2P networks,  interoperation 

Ontology driven 
distributed  
Social Networking 

Ontology driven Social Networking 

Semantic Desktop Networked  
Semantic Desktop 

P2P networks 

Semantic Web 

Desktop 

Semantic P2P 

Social Networking 

Phase 1 Phase 2 Phase 3 

Figure 2 Phases towards the Networked Semantic Desktop 



infrastructure for heterogeneous peers to translate 
information, emergent semantics and incremental 
learning, evolution of ontologies in an P2P environment, 
semantics-based routing, and semantics-based topologies 
for P2P networks are currently all open topics and 
actively discussed in the scientific community (e.g., 
[18][19]). 
 
3.3 Online Social Networking 
 

A relatively new field is Online Social Networking, 
which recently got a lot of attention by venture capitalists 
and internet users. Sites like linkedin.com, Friendster, and 
Orkut.com were able to attract millions of users and 
provide the infrastructure to  
a) make relationships explicit, so persons can 

explore their personal network, and 
b) make new connections and establish new 

relationships.  
 
People are using social networking sites for personal 

and professional use, communications, new business 
developments and contacts, dating and virtual meetings. 
New communities can be established (like in Orkut.com 
or Tribes.net). 

Individuals are highly motivated to sign up (for 
example, Orkut invitations have been auctioned off on 
Ebay) and to increase their visibility within a network, 
and to get as many people to join their network, driven by 
vanity (much like much of the original Web sites were).  

While Online Social Networking (OSN) itself – as the 
current success of the existing sites shows – provides 
motivation for individuals to sign up, the current use 
possibilities of online Social Networking Sites are rather 
limited. The sheer availability of social connection 
information, however, opens up new collaboration 
possibilities, such as “Link Routing”: the routing of 
information based on the social connections between 
people. To exploit this kind of information the 
relationship information has to be made explicit and 
accessible. Approaches like the “Friend of a Friend” 
(FOAF) project [21] – actually predating the current 
Online Social Networking boom – provide this 
information in a machine accessible exploitable way. 

Furthermore current Online Social Networking sites 
have another disadvantage: 

Maintaining an Online Social Networking site requires 
a major investment. The main exploitable capital of the 
OSN sites is the user profile and relationship information 
– information that can be used e.g., for providing targeted 
advertisement (see e.g., the privacy statement of 
Orkut.com). Thus these sites are extremely unlikely to 
share this information openly or even with each other, 
which will seriously hamper the development of a next 
generation collaborative infrastructure. The obvious 

general solution is to build an Online Social Networking 
Infrastructure on top of a P2P system, with the following 
advantages: 
• New applications can be easily added to the network 
• Profile and user information remains the property of 

individual users – multiple OSN sites can crawl it, 
and the user is protected against losing here data if an 
OSN site shuts down. 

• No large investment in a centralized site is necessary, 
since the cost for maintaining the overall network is 
shared among all users. 

 
As a result it seems desirable to a) base Online Social 

Networks on Semantic Web technology, and b) exchange 
and deploy the social information in P2P infrastructures 
to resolve the control and ownership issue, resulting in an 
infrastructure similar to the one described in [20]. 

 
4. Development Phases for the Networked 
Semantic Desktop 

 
We envision three research, development and 

deployment phases for the Networked Semantic Desktop 
(see figure 2). In the first phase, Semantic Web, P2P, and 
Social Networking technologies are developed, 
researched and partially deployed. In the second stage, we 
will see convergence: Semantic Web technology is 
deployed on the Desktop, resulting in the Semantic 
Desktop. Similarly, Semantic Web technology is 
incorporated in P2P networks and Social Networking. 
Once there is a reliable technology available for the 
technology convergences, the next phase can be tackled: 
the combination of the three fields Semantic Desktop, 
Semantic P2P and ontology-driven Social Networking 
into the Networked Semantic Desktop. 

 
5. Conclusion 
 
In this paper, we described our vision of how different, 
currently very active research fields will interact and co-
evolve, resulting in a new internet-based group 
collaboration infrastructure we called the “Networked 
Semantic Desktop”, which will let individuals collaborate 
at a much finer-grained level as is possible with the 
Windows-style desktop today, and will result in dramatic 
time savings in filtering out marginal information and 
discovering vital information. 
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