
Traditionally, telecommunication
networks have been established to trans-
port voice sig-nals between geographi-
cally disparate users, and for that
purpose a worldwide  network, albeit of
widely varying technical quality, has
emerged. However, the days of networks
dominated by analogue voice signals are
long gone. Today's network of networks,
the Internet, has become the general
vehicle for the transport of digital data
representing all kinds of information and
information services.  These services are

realised through the exchange of digital
data between end-users, and between
end-users and service providers. They
cover most aspects of human activities,
both private and professional: general
information exchange, e-mail, voice and
multimedia services, transfer and storage
of medical information, economic trans-
actions, location information – the list is
already seemingly endless. In the indus-
trialised world, everyday life as we know
it would cease to exist if the Internet
were to become permanently inoperable.

In order to address the problem of
Quality of Service (QoS), the Centre for
Quantifiable Quality of Service in
Communication Systems has been estab-
lished at the Norwegian University of
Science and Technology.  Research will
be based around the continued evolution
of packet-switching techniques for
mobile networks and the Internet .
Society's use of and dependence on such
networks increases steadily, even though
the QoS in a broad sense is unsatisfac-
tory and at best variable. Services to be

Everyone who uses the Internet and mobile phones has an interest in their quality
of service. We may notice delays when we browse the Web and transfer files, and
we may wonder if our transactions are secure or if we can connect at all.  New
services, such as voice and video, are constantly being offered based on packet-
switching technology, but provide varying quality for the user. A new centre at
the Norwegian University of Science and Technology has been established to
determine how to assess this quality of service.
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chunks or their so-called compressed
fingerprints are examined to determine
how many common parts the documents
have. The KOPI system uses a combina-
tion of word chunking and overlapping
word chunking to chunk the documents.
This new algorithm provides a fast and
accurate search, while keeping the size
of the database small. (For more infor-
mation on the chunking methods see the
links below.)

In order to perform an efficient plagia-
rism search, the KOPI system needs to

collect as many documents as possible.
Four possible sources exist:
• documents on Internet
• digital library collections
• publications and theses from schools,

universities, or conference organisers
• material uploaded by the users of the

KOPI system.

Documents from the Internet are
collected using a Web crawler. Digital
libraries with an open interface to the
Internet (eg OAI) can also be easily
harvested. In the future, it is likely that
university students will be requested to

submit their theses in digital form, and so
within a couple of years a large set of
documents will have been collected.

KOPI is currently a stand-alone portal
application. Future developments in the
frame of a PhD project will target the
creation of a distributed KOPI architec-
ture. In such a system, institutes would
use their own local copy of the KOPI
engine, but could initiate a plagiarism
search involving documents over the
whole distributed KOPI system.

Links:
KOPI portal: http://kopi.sztaki.hu

Department of Distributed Systems of 
SZTAKI: http://dsd.sztaki.hu

Plagiarism Detection and Document 
Chunking Methods, The Twelfth 
International World Wide Web Conference:
http://www2003.org/cdrom/papers/poster/p1
86/p186-Pataki.html

Match Detect Reveal Project at Monash 
University Melbourne:
http://www.csse.monash.edu.au/projects/MDR/

The Dublin Core Metadata Initiative:
http://dublincore.org/

Please contact:
László Kovács, SZTAKI, Hungary
Tel: +36 1 279 6212
E-mail: laszlo.kovacs@sztaki.hu 
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The structure of the

KOPI system.
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considered include traditional teleser-
vices, multimedia, messaging, Web and
information services, and location- and
content-aware services. 

QoS as perceived by the users is a
combination of factors, and relates to
user expectation and satisfaction. It
addresses quantifiable technical qualities
and solutions, but other aspects such as
billing and service management are not
included. User (or source) and network

behaviour and interaction in a broad
sense are determining factors.

To assess QoS it is necessary to thor-
oughly understand underlying network
architecture, to make models and case
studies, and to perform measurements.
Research will therefore also assess
methods and techniques. Furthermore,
insights from the research will lead to
improved technical solutions and strate-
gies for network and service manage-
ment. This will mean users can be guar-
anteed services without undesirable side
effects.

The Centre was established on 1st
January, 2003 and now includes six post-
docs, fourteen PhD students, and seven
professors, one of whom is a visiting
academic. The Centre hosts two ERCIM
fellows (see Figure). 

The Centre is financed by the Research
Council of Norway, the Norwegian
University of Science and Technology
(NTNU), and UNINETT, the network
operator and service provider for all
educational and research organisations
in Norway.  Financing has been secured
for five years, and may be extended for
another five years. Telenor is also
supporting the Centre, both financially
and otherwise. The professors at the
Centre are employed either in the
Department of Telematics or the

Department of Electronics and
Telecommunications at NTNU. 

The Centre shares labs with the above-
mentioned departments. In addition,
UNINETT has made available laborato-
ries, testbeds and advanced instrumenta-
tion for network measurements.  The
Centre is located on the premises of the
Faculty of Information Technology,
Mathematics and Electrical Engineering
at NTNU in Trondheim. Trondheim is in
the central part of Norway and offers
excellent working and living conditions.

Mobile systems and the Internet are
taking over services traditionally made
available through dedicated networks,
such as voice, audio and video.
Furthermore, they are constantly
offering new services, including
banking, e-commerce, tax returns and so
on.  Society is relying more and more

heavily on these services, and it is of the
utmost importance that they are
perceived to be secure, dependable and
of good quality. The Centre will assess
technical solutions, including mecha-
nisms, methods and specifications, and
quantify the QoS using appropriate
measurements.

The Centre works within the areas of
multimedia signal processing, depend-
ability, traffic and security as applied to
multiparty communication.  Theoretical
studies will be undertaken based on
analytical models, simulations and labo-
ratory tests.

Theoretical results can then be verified
using the unique laboratories available to
the Centre for experimentation.

The idea of the Centre is to look at
overall QoS in packet-based communi-
cation networks like the Internet. This is
equally important for audio and video
encoding, as is handling of these flows in
the network, where they can suffer
delays and losses.  This can be due both
to high traffic and to breakdown of
equipment. Excessive traffic may be due
to junk mail or hacker attacks, and for a
user there may be a subtle difference
between reliability and security. Indeed,
QoS-relevant issues may be very entan-
gled and should be studied as a whole.

The Centre is a member of EuroNGI, a
Network of Excellence under the EU 6th
Framework Programme working with
problems related to the design and engi-
neering of the Next Generation Internet.
It will be represented at COST 276 -
'Information and Knowledge
Management for Integrated Media
Communication' and is a member of
COST 290 – 'Traffic and QoS
Management in Wireless Multimedia
Networks'.

Link:
http://www.ntnu.no/Q2S/

Please contact:
Peder J. Emstad, NTNU, Norway
Tel: +47 73 59 4326 
E-mail: peder@Q2S.ntnu.no 

ERCIM fellows Venkatesh Babu Radhakrishnan (center) and Yuming Jiang (right)

hosted by NTNU at the Centre for Quantifiable Quality of Service in Communication

Systems with Centre Director Peder J. Emstad.


