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SPECIAL THEME: 10 YEARS ERCIM

ERCIM: the Challenge of the Next Century

Gerard van Oortmerssen, President of ERCIM

At theturn of the century ERCIM is
celebrating its 10th anniversary and
on this occasion it is appropriate to
look back at the developmentsin our
field, and look ahead, to determine the
challengesthat lie ahead of us.

| think it isaprivilegeto livein thisunique
period, in which adigital revolution that
pervades al areas of our existenceistaking
place. It started only 50 years ago, with the
development of electronic computers. As
the name suggests, they were designed to
help us perform difficult or tedious
computations. Gradually, the functionality
increased, and computers now enhance
various functions of the human brain:
reasoning, perception, memory, etc. The
combination with modern communication
technology and internet gave a new
impulse to the digital revolution, creating
aworld encompassing noosphere. It istruly
amazing to watch the world wide web,
cellular telephones, notebook computers
and personal digital assistants conquer the
world in just afew years.

It istempting to make predictions about
wherethiswill lead to in afew more years,
but technology forecasts are usually
falsified by history. In 1943, Thomas
Watson, chairman of IBM, said: “I think
there is aworld market for maybe five
computers’, and in 1981 Bill Gates stated:
“640 K ought to be enough for anybody” .
Therefore, | will not even attempt to make
this kind of forecast. Technological
development will continue, but the final
result is not only determined by researchers
and developers, but also by the market, the
people that use the technology. They will
decide whether they want to use asingle
hand-held device that combines the
functionality of a computer, an organiser,
cellular phone, internet access, camera, and
A/V remote control, or prefer separate
devices which can mutually communicate.
Naturally, the potentia of new technology
appeals to users. But choices that users
make depend also on other, sometimes
non-rational factors: ease of use, and
confidence. The further development of
electronic commerce, for instance, will
very much depend on the perceived privacy
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and security of payments. Onetrend is
clear, however: most human-built products
will possess embedded intelligence as well
as the ability to communicate with other
systems. Differentiation and integration
increase at the same time: billions of
distributed digital computers are integrated
in a single communication network.

What arethe Trendsin Information
and Communication Technology
Research?

During the first decades of the digital
revolution, development was mainly driven
by mono-disciplinary research in
mathematics, logic and theoretical
computer science. With the increase of
complexity, the need for multi-disciplinary
research hasincreased. A proper design of
user interfaces requires co-operation with
psychologists. Devel opment of intelligent
search engines requires co-operation of
computer scientists with linguists and
cognition scientists. Also, | am convinced
that the life sciences will prove to be very
important for further developmentsin our
field — new developments in ICT may be
inspired by principles of biological
evolution.

Another trend that is evident among
member institutes of ERCIM is the
enhanced interaction between research and
society. On the one hand thisis aresult of
pressure from society to generate economic
activity. This has led to increased co-
operation with industry, and to the
stimulation of start-up companies. Onthe
other hand, the deployment of new
technology creates new problemsthat have
to be solved. The most illustrative example
at this moment is the millennium bug.

Last but not least, internationalisation.
Country boundaries are becoming less and
lessimportant. Transnational co-operation
has been an important trend in business
during recent decades. Theworld istruly
becoming a global village. In Europe, co-
operation among researchers as well as
with industry, has been stimulated by the
Framework programmes of the European
Union.

ERCIM was founded with the objective of
enhancing European co-operation among
researchers in the fields of information
technology and applied mathematics.
During the 10 years of its existence,
ERCIM has evolved into an effective
network organisation which comprises an
important portion of the European research
community in ICT. Important activitiesare
the ERCIM Working Groups, an overview
of which you can find in this issue of
ERCIM News, and the contracts that
ERCIM carries out for the European Union
and the World Bank. For the coming years,
| see three important challenges for
ERCIM. First, further develop ERCIM as
anetwork organisation. Thiswill of course
mean extension of ERCIM with new
member organisations in Europe. But
ERCIM wants to be an open network, and
therefore this also means increased co-
operation with researchers from non-
member organisations, and co-operation
with research organisations outsi de Europe.
Second, strengthen the role of ERCIM as
point of contact and contract partner for
the European Commission, other non-
governmental organisations and multi-
national companies. And finally, increase
the self-organising capacity of the
European research infrastructure. The
digital revolution brings the need for a
strong, effective and efficient research
infrastructure, which contributes to
economic growth and well being of
Europe. This requires the development of
joint objectives, exploitation of existing
strengths and joint actions aiming at
minimising weaknesses. Over the last ten
years, ERCIM has greatly enhanced
communication and co-operation between
its members. As a matter of course, this
leads to co-ordination. Not as a top-down
mechanism, but as a self-organising
system. ERCIM is ready to meet the
challenges of the next century, for the
benefit of its members and of society.

[ |



SPECIAL THEME: 10 YEARS ERCIM

ERCIM 10" ANNIVERSARY EVENTS

ERCIM -a Virtual Laboratory
for IT Research in Europe

4 November 1999

The Internal Event on Thursday 4 November is targeted at ERCIM scientific and
administrative staff. It consists of a mixture of some 20 presentations by ERCIM
researchers and invited speakers about research related issues and state-of-the-art
presentations, covering avariety of research areas. The internal event is set up to be
an excellent occasion to meet other ERCIM researchers and to get acquainted with
what isgoing on in other ERCIM institutes. All ERCIM personnel are invited to attend
this event.

Preliminary Schedule

0500 Registration, Welcome Coffes

The Beurs van Berlage in Amsterdam

08,30 Dennie Tsichrtds, GMD: The Changing At of Aesearch

000  Bemard Lang, INRIA [ —
The ERCIM 10th Anniversary events _' smerd Lang, INRIA: Open Sourcs Saftware

consist of a number of meetings, T030  Stelios Orphanoudskis, FORTH: Infermation Society Technologies in Heslthcare
coinciding with the ERCIM Fall Meetings.
On the next pages details are given about

the celebration events. 130 Krzysstod Apt, OWE
Congtraint Programming, or &t the Crossrosds of Mathematics and Compuier Science

11.00 Break

The site of the eventsisthe historic Beurs 1200 Jan van Schuppen, CWE Jan Friso Groote, SWL:

van Berl age Amsterdam. Damrak 243 Contraf and System Theory Cm tha Raliablity of Software

the former Amsterdam Stock Exchange_ T30 Keih Jetfary GLRC: Health and Informaticn Technokogy
Caerent Trends in Detsbase Ressarch Sate o the AR

This internationally renowned monument
was built by H.P. Berlage from 1898- 1300 Lunch
1903, and is one of the Nethgrlands’ finest B — stumst Robinaon, CLAC
examples of modern architecture. The Analogic Cellular Array Computing — A new WAG State of the Art

: . : Bridge betwean Computer Science, Computer
SfeuOIr; |§ ;o;;/r?;?tly located in the heart Engineering, and Maihematics

1430 Pariti Kanerva, SICS: AamoLentola, YT
. Stochestic Pattern Compading Emgmaaring Mutilingual Sarecas onthe
We look forward to meeting you there. I»:-it Hﬁ-_u Computing Paradigm for Arfics Worid Wids Web
alligenca
-tO- i i 15.00 Ywas Fobed, Ecole Mormale Supénaura Constantine Stephancdis, FORTH:
Up to-date I nformation on the events can LyonfiMFREA: Algorinme and Tooks for Dasigning for &4 in the informaticn Society
be found at: (distributed) Heterogenaous Computing
http://www.ercim.org/10years/ 1530 Break
|
. 1600 Dominkges Pignon, Ecole Mormala Jussi Karlgren, SICS:
Please contact: Supéneuwrs Pergpeaivas of Development of Mon4opicst Fadors in information Access
Simone van der Wolff — CWI Witual Reality and it use in Scentitic and
Tel: +31 20 592 4009 pochnieal irtarmaion, Mussums and
Fax: +31 20 592 4199 S —
E-mail: Simone.van.der.Wolff@cwi.nl 1630  Peler Kacsuk, SITAK Maacompating Laurent Katt, INRIA INRIA'S Spin-off palicy
T Krigting Hooe, S5 Envircnments Modelling State of the An
Socal Mavgsation and Uncorthodox WViews on
Usabiity

17.30 Drinks

a0 Evening Programme
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ERCIM 10" ANNIVERSARY EVENTS

SympOS|um ERC'M Programme

. 09.30 Coffee

Leveraging World .
10.30 Gerard van Oortmerssen, President of ERCIM:

Cl ass R& D for The Challenge of the Next Century

. . 11.00 Heikki Hdmmainen, Vice President Nokia Networks:

B US| N ess and SOC | ety Towards the Mobile Information Society
11.30 Alexander Rinnooy Kan, BoD ING:

5 November 1999 Technology and its Impact on the Financial Services Industry
12.00 Lunch

L eadersfrom thefieldsof Information
and Communication Technologies,
Manufacturing, and Information
Content will give their vision onthe 14.00 Gottfried Dutiné, Director of Alcatel/SEL Germany:
future of European R&D. Therole of When Telecom and Internet converge

Europein the future World Wide Web 14.30 Jacques Louis Lions, Institut de France, Chairman of Comité 2000:

will bediscussed with major players of The Future of Scientific Computation
the World Wide Web Consortium.

13.30 Roger Needham, Director of Microsoft Research Europe:
Microsoft Research — What and Why

15.00 Break

15.30 ‘Discussion on the future of the Web and Europe’s role
with Tim Berners-Lee (W3C) and Jeff Abramatic (W3C).

16.30 Drinks

Gottfried Duting, Director of Alcatel/SEL Germany:
‘“When Telecom and I nternet Converge'

Gottfried Dutiné (1952) has a background in communications technology and received his PhD
in that area from the University of Darmstadt. He joined Rockwell-Collins in 1979 where he
moved up to the position of Director of Engineering. He then joined Motorola to become Group
Director of Product Operationsin the US, to be followed by several positions at subsidiaries of
Robert Bosch GmbH. Currently he is chairman of the management board of Alcatel SEL AG,
AreaPresident Alcatel Central and Eastern Europe and Managing Director of Alcatel Germany.

Heikki Hdmmainen, Vice President Nokia Networks:
‘Towardsthe Mobile Information Society’

Heikki Hdmmainen (1958) gained his Master of Science degree in Computer Sciencein 1984
from the Helsinki University of Technology and PhD from the same university in 1991. He
started hisindustrial carreer in 1991 at the Nokia Research Center as Group manager for
advanced communication applications. In 1994 he became Head of the Laboratory for
Communication Systems of Nokia. His current position is Vice President of Nokia Networks,
responsible for Systems Development within the Network Systems Division of Nokia.
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ERCIM 10" ANNIVERSARY EVENTS

Jacques-LouisLions, Institut de France:
‘The Future of Scientific Computation’

Professor at the ‘ Collége de France’ since 1973 and ex-President of the Academy of Science,
Jacques-Louis Lions graduated from Ecole Normale Supérieurein 1947. A mathematician specidised
in system control and analysis, hiswork focuses on computer science and digital processing applied,
in particular, to aerospace, energy, production, information and the environment. He taught as a
Professor in Nancy and Paris. He was President of INRIA from 1980 to 1984 before being nominated
President of CNES from 1984 to 1992. Jacques-Louis Lions, high scientific and space consultant
for Dassault-Aviation, is president of a number of Scientific Councils. He is amember of many
foreign and international academies. Award winner at the Academy of Science, he has received
many prizes including the Japan award and the Harvey prize from Technion, Haifa.

Roger Needham, Director of Microsoft Resear ch Europe:
‘Microsoft Research —What and Why’

Roger Needham has been in computing at Cambridge since 1956 where he graduated in 1961. In 1962
he joined the Computer Laboratory, then called the Mathematical Laboratory, and has been on the
faculty since 1963. Hetook aleading role in Cambridge projects. He has dlso worked at intervals on
avariety of topicsin security, (hismain current research interest) being particularly known for work
with Schroeder on authentication protocols (1978) and with Burrows and Abadi on formalism for
reasoning about them (1989). He was Head of the Computer L aboratory from 1980 to 1995, was made
Professor in 1981, elected to the Royal Society in 1985, and to the Royal Academy of Engineering in
1993. He isamember of the Technology Foresight Panel and became Pro Vice-Chancellor of the
University of Cambridgein January 1996. He became Director of Microsoft Research Limited in 1997.

Gerard van Oortmerssen, President of ERCIM:
‘The Challenge of the Next Century’

Gerard van Oortmerssen started his studiesin Maritime Technology at the Technical University
of Delft. After completing his masters thesis, he began his working career as aresearcher at the
Maritime Research Institute (MARIN), where he was later appointed Head of Research and
Development. In 1976 he completed his PhD thesis at the University of Delft on computer
simulations in hydrodynamics. As aresearcher he (co-) authored 45 scientific publications. In
1991, he moved from MARIN to CWI as Managing Director. In 1994 he was appointed General
Director of CWI. In 1998 he was appointed President of ERCIM. He is advisor for severa start-
up companiesin the ICT field.

Alexander Rinnooy Kan, BoD ING Bank:
‘Technology and its Impact on the Financial ServicesIndustry’

Alexander Rinnooy Kan started his career in mathematics and was a full professor of operations
research at the University of Rotterdam in the early eighties. He then moved on to the directorship
of the Econometric Institute and subsequently became Rector of the Erasmus University of
Rotterdam. In 1991 he joined the national employers association VNO-NCW as chairman. Since
1996 he isamember of the Executive Board of the ING Group and heads the Executive Committee,
responsible for ING' s asset management.
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ERCIM 10" ANNIVERSARY EVENTS

Demonstrations

4 and 5 November 1999

In conjunctionwith the presentations,
demonstrations of current resear ch will
be given:

AQUARELLE - Sharing cultural
information is the heart of the Aquarelle

-

. Bl

e
vision. Aquarelle provides the users with
facilities to produce multimediafolders
conforming to the SGML and XML
standards, as well astools for searching
information and browsing into the
folders available on a network of servers
over the Internet. Aquarelle also
supports querying multiple museum
database systems. The system conforms
to a Z39.50 application profile defined
in co-operation with the Consortium for
the Computer Interchange of Museum
Information (CIMI). Information at:
http://aqua.inria.fr/

PERSONA —Toolsfor Socia Navigation:
Within the PERSONA project, four
systems have been designed and
implemented to deal with the problem of
navigation through information space.
Oneisthe Agneta & Frida system, two
characters that sits below the web browser
and comment, ironicaly, their contents as
the user browses the web. Another isthe
Socia Navigator, adevelopers st of tools
that allows adding various social
navigation possibilities to net-based
applications. A third isthe on-line store,
EFOL, which incorporates socia navigation
into the domain of shopping for food.
Finally, the Navigational Instrument isa
computer-based method for evaluating
applications early on in the design process.
Information at: http://www.sics.selhumle/
projects/persona/web/
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CYCAB - Self-service vehicles for the
cities of tomorrow. This new public

transportation system is based on a fleet
of small electric vehicles specifically
designed for zones with limited access
to regular automobiles. CyCab is
entirely under computer control and can
be driven manually with ajoystick, or
can be driven automatically under
various modes. It is being developed by
INRIA with the assistance of EDF,
RATP and Andruet S.A. Information at:
http://www-lara.inria.fr/cycaba/

W3C —The World Wide Web Consortium,
W3C, an industry consortium of over 350
organisations, jointly run at the W3C hosts
MIT (USA), INRIA (Europe) and Keio
University (Asiad), was created to enhance
the interoperability and promote the
evolution of the World Wide Web. To
enhance the communication between
W3C and the Web community, W3C-
Leverage Action opened six European
W3C national offices, all located at
ERCIM member institutes (RAL, GMD,
SICS, FORTH, CWI, CNR) as the first
point of contact between the Consortium
and local W3C members, and also the
general public, with an ongoing
responsibility to organise local events.
Information: http://www.w3.org/

Virtual Reality for Scientific
Visualization — Scientific visualization
is the use of computer graphics to create
visua images that aid the understanding
of complex, often massive, numerical
representations of scientific concepts or
results. Scientific insight into complex
phenomena depends in part on our
ability to develop meaningful three-
dimensional displays. Virtual
environments are interactive, head
coupled computer displays that give the
scientist theillusion of immerging into a

virtual world. The goal of our research
isto construct virtual worlds in the hope
that the scientist can get a better
understanding of the problem under
study. In this demonstration, we will
show three examples of scientific virtual
worlds. These examples stem from:
computational fluid dynamics, cell
biology, and the exploration of large
data repositories on the Internet.
Information at: http://www.cwi.nl/
~wimc/spotnoise.html

IMU - Integrated Publishing in
Multimedia Networks —VTT, together
@ with  Finnish
universities has
developed anew
v type of
- publication
system for TV-
programs and
S newspaper
. articles. The
Ah et "Wl integrated
publication IMU includes features both
from newspapersand TV. The publication
is delivered using fast networks like
bidirectional cable TV network. By
combining the contents of databases from
several newspaper houses and TV
companies a continuously updated
and personalized WWW-multimedia
publication is created. The usersread
the publication from Internet on their PC
with normal WWW-browsers. Information
at: http://lwww.vtt.fi/imu/.

THE SNAKE —arobot for difficult
inspection tasks. Movementsin areas that
are difficult to reach
require unconventional
robots with usually
complex kinematics. As
an example of such an
unconventional robot, a
snake-like robot has
been built by GMD’s
Biomimetic
Autonomous Robots
team. The goal of this
development is to
imitate the movement of
abiological snake as closely as possible.
The movement of areal snakeisvery
flexible as it can be adapted to various
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environments. Snakes are able to move on
rough surfaces, they cross obstacles, and
they can creep into areas that are very
difficult to reach with any other kind of
movement. This means that a snake-like
robot with such properties would be an
ided ingpection system (e.g. for tight tubes).
Information at:
http://ais.gmd.de/BAR/snake2.html

ERCIM Technical Reference Digital
Library (ETRDL) — adigital collection
of the technical documentation produced
by ERCIM scientists. The system enables
the ERCIMcientists to make their research
resultsimmediately available world-wide
and provides them with appropriate on-line
facilities to access the technical
documentation of others working in the
same field. Theintention is also to make
the ERCIM digitd collections available as
testbeds for the validation of research in
the DL domain. Information at:

http:/Amaw.id.pi.cnrityDEL OS/EDL fedl.htm

VEP - Visual Enabling for Precision
Surgery — a computer-based three-
dimensional (3D) image guidance system
for neurosurgical operations, supported
by an interventional magnetic resonance
imaging (MRI) system. Interventional
MRI systems can generate intraoperative
MR images which give important
feedback for the precise positioning of
surgical devices. One specific intervention
technique considered within this project
islaser-induced interstitial thermotherapy
(LITT) where an opticd fiber isimplanted

Prospective Reports

within abrain tumor to be coagulated by
laser energy. Technically the system will
be redlised as an augmented reality system
combining various types of medical and
synthetic images. The surgeon will
experience the environment as a kind of
interactive graphical 3D scene showing
all relevant data for the intended
intervention. Information at:

http://fit.gmd.de/hci/projects/vep/vep.html

MUSIC LAB of CNUCE-CNR —The
keywords characterising the activity of the
laboratory  of

Computer Music
CNUCE/CNR,
Pisa, are man-ma
chine interaction
and real time
gesture control.
The computer
interacts with the
artist to produce
music in many
different ways. In
order to achieve this, a special language
called Real-Time Concurrent Pascal
Music has been implemented. Using this
language, amusical perfor-mance can be
defined in terms of many procedures
running simultaneously and interacting
with the composition program during
execution. Information at:

http://spcons.cnuce.cnr.it/music/cmd.html

The AVANTI Web Browser: The
AVANTI web browser has been developed
in the framework of the AVANTI project
that aimed to address the interaction

On the occasion of its 10th anniversary, ERCIM wishes to contribute to the
development of a prospective vision on the future of Information and Communication
Science and Technology research and related fields in Europe within a five-year
framework. Following a call which was open to any European computer scientist
or applied mathematician, ERCIM has supported the following reports:

« Algorithms and Tools for (Distributed) Heterogeneous Computing, by Y ves
Robert, CNRS, LIP, Ecole Normale Supérieure de Lyon/INRIA

« Designing for 'All" in the Information Society: Challenges Towards Universal
Access in the Information Age, by Constantine Stephanidis, ICS-FORTH

* Network-based Distributed Computing (M etacomputing), by Péter Kacsuk and

Ferenc Vajda, SZTAKI

* Perspectives for Development of Virtual Reality and its Use in Scientific and
Technical Information, Museums and Education in Europe, by Dominique

Pignon, Ecole Normale Supérieure.

The full reports are available on the ERCIM website at http://www.ercim.org/

requirements of disabled individuals using
Web-based multimedia applications and
services. The resulting unified interface of
the browser isasingle artefact, in which
adaptability and adaptivity techniques are
employed, in order to meet the
requirements of potentialy dl users. Inthe
demonstration version, three user
categories are supported: able bodied, blind
and motor impaired. Information at:
http://www.ics.forth.gr/proj/at-hci/html/
tools_avanti.html

DialWeb — The Internet is increasingly
used for distributing information and
servicesviathe World Wide Web. While
information on the Internet today is
typically presented via graphical browsers
on fixed computers with large screens,
telephony, especially mobile telephony,
potentially offers more ubiquitous access
via a new generation of browsers,
including micro graphical browsers and
voice browsers. The DialWeb project
implements an information service (a
music and concert event guide) which can
be accessed through a telephone-based
voice browser as well as through a
conventional graphical browser. The
project aims to develop guidelines for
designing web services with multiple
mediainterfaces, by evaluating how users
interact with the concert guide service.

A real-time, intélligent advisory system
—A new SCADA system was introduced
in the 120/400kV Substation of the Paks
Nuclear Power Plant. A real-time,
intelligent advisory system was developed
and embedded into the SCADA system to
increase the reliability and safety of energy
supply. The main functions of the system
help in maintenance design, in
management of alarm situations, in fast
analysis of malfunctions and in fast
recovery, in designing switching
seguences, etc. Thesefunctions assist the
operator in faster and more effective
reactions, supports the management and
the plant engineers to better understand
and eval uate the whole system, and to
improve planning. Information at:
http://www.sztaki.hu/sztaki/projects/html/
g2paks.html.
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ERCIM - History, Overview and Outlook

by Eckart Bierdimpel

Theincreasing integration of Europe
wasthemain driving force behind the
foundation of ERCIM. In 1988, it
became clear that action was necessary
in view of the challenges and
opportunities of the Single European
Act. It was foreseen that development
at governmental level would have a
major impact on research management,
strategiesand structuresin many fields
of science. Thus, three national research
institutionsworking in the fields of
informatics and applied mathematics,
CWI, GMD and INRIA, decided to
unite forces in order to actively
participatein and influence this process.
They were convinced that, by
combining their efforts and
complementing each other’s fields of
resear ch, they would improve their
ability to satisfy the demands of the
changing environment while, at the
sametime, enhancing their contribution
to the research community and to
Europe asawhole. Therefore, on 13
April 1989, theboardsof CWI, INRIA
and GMD signed an agreement defining
the aims of a co-operation for
strengthening resear ch and
development in the fields of informatics,
information technology and applied
mathematics. This signalled the birth
of ERCIM, the European Research
Consortium for Informatics and
Mathematics.

ERCIM’s policy of openness towards new
members from other countries received a
strong response and consequently the
Consortium has grown considerably over
the years (see Figure 1) In 1990
Rutherford Appleton Laboratory, UK, -
today a part of CLRC joined ERCIM. In
1991 INESC from Portugal and CNR
from Italy followed. 1992 SINTEF from
Norway, FORTH from Greece and SICS
from Sweden became new members. In
1993, AEDIMA from Spain and VTT
from Finland joined, and in 1994 SZTAKI
from Hungary and SARIT (at that time
called SGFI) from Switzerland. In 1995,
it was decided to call amomentary halt
and to achieveconsolidation as ERCIM
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had been growing too fast. In fact, in 1996
ERCIM lost one member, the Spanish
consortium AEDIMAwhich had consisted
of too many affiliates and was
consequently too loosely knit left ERCIM
and was dissolved. On the other hand, in
the same year, CRCIM from the Czech
Republic and DANIT from Denmark were
accepted by the Consortium. Due to
domestic problems and a consequent
restructuring, INESC left in 1998, while
SRCIM joined as representative for
Slovakia. Interest in joining ERCIM has
been announced by Ireland and Austria
and discussions are currently going on
with representatives of research groupsin
Portugal and Spain. After the rapid
increase in membership during the first

years, the policy is now to accept new
members only moderately (a maximum
of 2 new members per year), in order to
ensure a better integration.

Structure

ERCIM opted to constitute an EEIG
(European Economic Interest Grouping),
alegal institution promoted by the
European Union. This was not an easy
task as nobody had any experience in
doing this. In some countries, the
formalities were discussed with the
respective Ministry of Finance, whilein
the UK even aformal ratification by
parliament was necessary. Overall, it took
longer than expected to establish the

Research institution Countr Staff (fte} | Member since
¥
CLRC United )
Ceriral Laboratory of the Aasearch Coundl Kingdom
CNR
oy (LT a0o” 1991
Conggio Nadonale deffe Redherche ¥
CRCIM r
. Tach -
Crach Research Consortium Republic 250 1996
tor Informatics and Mathematics pUil
Cwi 1 5 (Eoudart
Cerfrum {or Wiskunde an | nlormatica Netherlands 210 1989 (Founder)
DANIT _ Denmark 80 | 1996
Danish Consoetium 1or infarmation Tachnology
FORTH
Foundation of Research and Technology — Gresce 160 1992
Hefias (ingiute of Compdler Sdenca)
GMD
3 1E 185 Faugdar)
Forschnungszestium ifarmationstachnik Gmbk Germany 1250 1989 (Founder)
INREA
fnetiut Mationad de Bechorche France 2100 1989 (Faoundar)
an infomatgue et en Automatique
SARIT _
Swiss Associalion for Rasearch Switzerfand 3007 1984
i infeemation Technology
SICS
Swadish insituta of Compuler Sdanca Sweden 80 1992
SINTEF
Stiftalgson for Industriell og Taknisx MNorwa 450 1902
Farskning vad Morgas Tekniske Hogskola rway
(SINTEF Telacom and infarmatics)
SRCIM _
Shovak Research Conscelium Slovakia 1807 1998
for Inf cematics and Mathematics
SZTAKI
Magyar Tudomanyos Akadamia - P © ’
Smamitadachnika: &5 Aulcenallzias Kutatd Hungary 350 1994
irtézeta
VTT
Tachnical Basearch Cantre of Finland Finland 200 1583
(T Irfeematian Tesnnalody)
Total 14 countries 7100

Figure 1: Current members of ERCIM (*estimation of staff

in areas relevant to ERCIM).
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EEIG, but this was finally achieved in
1992. Some problems and disadvantages
still exist: members from Hungary, the
Czech Republic and Slovakia, and also
from Norway and Switzerland cannot
become members of the EEIG as their
countries do not belong to the European
Union.

ERCIM members discuss scientific and
technical questions, prepare material for
the Board of Directors and carry out its
decisions as well as taking decisions on
the every day business of ERCIM.

. ERCIM Office: The EEIG was
registered in Paris as INRIA volunteered
to host the ERCIM office. A team of 5
people is now running the office, and

President
inat Board of Directors
Manager nominsies fone Executive Director per member ingitute)
- gdefinas polloy
ERCIM office
- day+to-day ;
business Chairm an
sdministration.
Ve Executive Committee
pf';:;?; -:r::;-u;'j:w {one reprepantelive per membar nshuta)
1 i nash - carries ot palicy
Working Groups Activities, Projects Task Groups
Databazes Fetiow snip Programmea Edtorial Boerd
Workd Wids Web Crigtal Libesry intiative Ewropean | iason Oificers
Envirorumantal hWbodediing RAesaarch Prjects sto
Constramnts = e

Control and Systems Theony
and many cthers

Figure 2: Structure of ERCIM.

Due to the decision to form an EEIG,
some modifications in the structure of
ERCIM were necessary (see Figure 2):

. Board of Directors: The Board
of Directors consists of one Executive
Director per member ingtitute. They have
to approve the final balance of the
previous and the budget for the next
financial year. Apart from these formal
decisions the Board of Directors also
decides on proposals made by the
Executive Committee and on the general
policy of ERCIM. The Directors elect one
of the Board as President for athree-year
period (currently Prof. Dr. Gerard van
Oortmerssen, CWI), to formally represent
ERCIM.

. Executive Committee: On the
working level, the business of ERCIM is
co-ordinated by the Executive Committee
(again one representative per member).
Its responsibilities include suggestions on
the budget, decisions regarding the
fellowship programme, working groups,
etc. In general it is the committee where

dealing with all administrative issues of
ERCIM.

However, ERCIM is defined mainly by
itsscientific initiatives. In addition to the
work of the above-mentioned boards,
directed at organising, managing and
guiding research, the ERCIM projects,
working groups and other activities are of
great importance for ERCIM.

Resear ch Projects

ERCIM participates in a number of
research projects as co-ordinator or
associated partner. In these projects,
several member institutes conduct the
scientific activities while ERCIM is
responsible for management tasks.

Other Activities
ERCIM also undertakes studies,

evaluations and offers consultancy
sarvices. ERCIM has carried out a number

of studiesfor the European Commission,
e.g. on the Internet in the Mediterranean
region, on Tunisian research in
information technology, on Centres of
Excellence in High Performance
Computing in southern Mediterranean
countries and on EU-Chinaindustrial co-
operation in  High-Performance
Computing and Networking. ERCIM is
currently evaluating proposalsin the
framework of the World Bank's InfoDev
programme, aimed a improving
conditions in developing countries with
the help of IT. Furthermore, ERCIM is
preparing an action to raise awareness
among Latin American scientists and
technologists of the opportunities related
to the IST programme of the EU in the
context of the 5th Framework programme.

The ERCIM Fellowship Programme

The ERCIM Fellowship Programme was
launched in 1990 to enable young
scientists from around the world to
perform research at ERCIM institutes.
Applications are solicited twice a year
with a deadline of 30 November and 31
May. The ERCIM Fellowship programme
focuses on topics of interest identified by
the ERCIM working groups. Ideally, a
fellow will work for atotal of 18 months
intwo ERCIM ingtitutes, thus contributing
not only to the work done locally, but also
to cohesion between ERCIM partners and
to the cross-fertilisation and co-operation
between research groups working in
similar areasin different laboratories. The
fellowship scheme also helps young
scientists to become involved in one of
the ERCIM working group initiatives, to
improve their knowledge of European
research structures and networks and to
familiarise them with working conditions
in leading European research ingtitutions.

Working Groups

The purpose of an ERCIM working group
isto build and maintain a network of
ERCIM researchers in a particular
scientific field. The working groups are
also the focus of internal mobility within
ERCIM (stay and work in another ERCIM
institute for 1 to 6 months) and fellows
under the ERCIM fellowship programme
are mainly chosen under the auspicious
of the co-operation in the working groups.
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For details on the activities of many of the
working groups, see pages 12-29.

Awards and Sponsor ships

ERCIM isaso promoting internal aswell
as external excellence and co-operation:

» Cor Baayen Award: This award for the
most promising young researcher in
computer science and applied
mathematics was created in 1995 to
honour the first ERCIM President. From
thisyear, the award is open to any young
researcher having completed his/her
PhD-thesis in one of the fourteen
'ERCIM countries: Czech Republic,
Denmark, Finland, France, Germany,
Greece, Hungary, Italy, Norway,
Slovakia, Sweden, Switzerland, the
Netherlands and the UK. The award
consists of a cheque of 5.000 Euro
together with an award certificate.

Working Group Award: Starting from
thisyear, ERCIM is giving an award of
20,000 Euro to the best working group
of the year. This award demonstrates the
importance of the working groups to
ERCIM.

Conference and Workshop/Summer
school sponsorship: ERCIM sponsors up
to five high quality internationally
recognised conferences and six
workshops or summer schools per year
in order to demonstrate ERCIM's ties
with important eventsin the areaand to
support them with up to 2000 Euro. With
this financial support, for example an
interesting speaker can beinvited to the
event.

Review and Outlook

ERCIM today probably looks different
from what its founders anticipated 10
years ago. It would go beyond the scope
of this article to examine in detail into
what has been achieved and what has not
been possible for ERCIM to do, but some
highlights can be mentioned:

* Representatives of ERCIM are
increasingly and explicitly invited to
participate in research policy preparing
actions (example: shaping of the co-
operation in the European research
policy with the Mediterranean,
preparation of the 5th framework
programme.
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*many European Commission officersare
now aware of the existence of ERCIM
and use its expertise. This covers the
organisation of conferences (e.g. on the
information  society in  the
Mediterranean), studies (e.g. IT research
in Tunisia) and also contracts to
undertakeinitiatives for the EC (e.g. the
initiative in Latin America mentioned
above).

«Jointly organised international symposia
and conferences have been held
successfully both for ERCIM Institutes
and as assignments on behalf of the EC.

*The Fellowship Programme has become
an important part of ERCIM, and has
contributed to the high awareness of
ERCIM in the scientific community,
ensuring that highly qualified scientists
from all over the world contribute with
their knowledge to the progress of
research.

* The Cor Baayen Award has received a
good response. We hope that opening it
up to the whole research community of
the ERCIM countries will further
improve itsvisibility and help to identify
young, bright European PhD graduates.

*The quarterly 'ERCIM News' has
established itself firmly in the
community and has become an important
organ of ERCIM. An average circulation
of 7.000 issues in more than 70 countries
on top of the online edition are clear
evidence of this.

* The number of ERCIM working groups
has mushroomed since its modest
beginning. It is a dynamic development
with some topics (and thus working
groups) phasing out over time, while
others with new topics, covering new
research aress, are being created. Aslong
as the number of new working groups
outnumbers the ones shutting down, we
at ERCIM are confident that the working
groups will remain the core of ERCIM.

It cannot be denied that with 14 current
members and more to come there are
problemsin achieving consensus on every
point, which may well increase as the
number increases. The member institutes
and consortia can be seen as representative
of the IT scenario of their respective
country. The diversity of the represented
countries and consequently the diversity
of opinions means that there is a
permanent discussion on the right ongoing

strategy for ERCIM. Of course, there are
sometimes tensions between the more
application-oriented and basic research-
oriented members within ERCIM. But the
discussions always aim at the integration
and the promotion of mutual goalsin the
interest of ERCIM.

Nowadays, on one hand ERCIM promotes
research while on the other, it is becoming
more and moreinvolved in the process of
European integration. It is fascinating to
experience how some of the problems, but
also the advantages of the European Union
in the large context of society are duplicate
in the smaller context of research and
science. On reflection, thisis not really
surprising. Research as well as science
cannot be seen asisolated from the social
context. The social environment has an
impact on science and research and this
at the same time can affect the social
environment - especially in the area of
information and communication, which
are closer to daily life than many other
research areas. So after all, ERCIM can
be seen as an association with ahigh socia
relevance.

Thus, the members of ERCIM not only
determine how ERCIM will develop in
future, but have their share of
responsihility for the process of European
integration.

[ |
Please contact:

Eckart Bierdimpel — GMD

Chairman of the ERCIM Executive
Committee Tel: +49 2241 14 2256
E-mail: eckart.bierduempel@ercim.org
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ERCIM Working Groups

The purpose of an ERCIM working
group is to build and maintain a
network of ERCIM researchersin a
particular scientific field. The working
groups are open to anybody affiliated
with an ERCIM institute. New working
groups can be founded if researchers
from at least three different ERCIM
members are willing to co-operate. The
workshops organised by the working
groups are open to any researcher in
the specific scientific field. The
working groups are also the focus of
internal mobility within ERCIM (stay
and work in another ERCIM institute
from one to six months) and the
ERCIM fellowship programme. The
Working Groups define the topics of
the ERCIMFellowship programme and
the participating research groups have
the possibility to host the selected
fellows. Furthermore, one of the
working groups, the Digital Library
initiative has become a network of
excellence, supported by the European
Commission.

ERCIM Working Groups:

* Digital Libraries

« Database Research Group

*WA4G - World Wide Web

* Control and Systems Theory

* User Interfaces for All

« FormalMethods for Industrial
Critical Systems

 Environmental Modelling

* Constraints

« Health and Information Technology

 Fluid Mechanics

* Electronic Commerce

* Programming Language Techniques

| |
Links:

ERCIM Working Groups:
http://www.ercim.org/activities/wg/

Please contact:

Janusz Launberg — SICS
Co-ordinator for ERCIM Working
Groups

Tel: +46-8633 15 04

E-mail: janusz.launberg@ercim.org

The ERCIM Digital
Library Initiative

by Carol Peters
and Costantino Thanos

The ERCIM Digital Library Initiative
began in 1996 with the setting up of the
DELOS Digital Library Working
Group. The aim was to promote
European research into the further
development of digital library
technologies, to stimulate the efficient
and cost-effective implementation of
digital library systems, to encourage
collabor ation between resear ch teams
workingin thefield, and to promotethe
transfer of knowhow and technology to
the relevant application areas. We
illustrate the main activities of the
ERCIM DLI over thelast threeyears,
and discuss theintention to establish a
forum for Digital Library activitiesin
the future through the creation of a
Network of Excellence.

Digital libraries represent a new
infrastructure and environment that has
been created by the integration and use of
computing, communications, and digital
content on a global scale. However, to
explore the full benefits of the digital
library (DL), the problem for research and
development is not merely how to connect
everyone and everything together in the
network but rather to achieve an
economically feasible capability to digitize
massive corpora of information from
heterogeneous and distributed sources;
then to store, search, process and retrieve
relevant information from them in a user
friendly way. Severd driving technologies
are now rendering the creation of such
digital libraries practicable, i.e. multimedia
information storage, retrieval, filtering,
networked database systems, distributed
computing, hypermedia, etc. The digital
library domain is thus an essentially
multidisciplinary area covering arange of
research topicsincluding interoperability,
metadata, information access,
multilinguality, intellectual property
rights, economic charging mechanisms,
preservation and security issues.

For these reasons, ERCIM identified the
digital library sector as being an area of

particular interest to its member
ingtitutions and decided to sponsor itsown
Digital Library Initiative. Theaim wasto
promote European research into the
further development of digital library
technologies, in particular to stimulate
research activities in areas which are
relevant for the efficient and cost-effective
development of digital library systems, to
encourage collaboration between research
teamsworking in the field, and to establish
links with on-going DL projects and
activitiesin industry and other public and
private institutions.

In order to support these activities, in
spring 1996, the DELOS Working Group
was launched. Most of the ERCIM
institutions are members: CLRC, CNR,
CRCIM, CWI, FORTH, GMD, INRIA,
SZTAKI, SARIT, SICS, SINTEF; non-
ERCIM members are INESC, the
University of Michigan, and Elsevier
Sciences. DEL OS has been funded by
ESPRIT Long Term Research (LTR No.
21057) within the Fourth Framework
Programme of the Commission of the
European Union.

Main Activitiesof DELOS

During itsthree year lifetime, DELOS has
undertaken an intense programme aimed
a stimulating R&D in the DL area. The
main efforts have concentrated on the
organization of a series of thematic
workshops, the formulation of a
collaboration with the US National
Research Foundation (NSF), the
sponsoring of European Conferences for
Research and Advanced Technologiesin
Digital Libraries, the creation of an
ERCIM technical reference digital library
service and the development of atest-bed
collection for the experimentation of new
DL technologiesby ERCIM scientists. A
publicly accessible Web site has been
maintained providing information not only
on the DELOS activities but also on DL
initiatives and projects throughout the
world (http://iei.pi.cnr.ittDELOS).
Thematic Workshop Series
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Since March 1996, the DELOS Working
Group has held nine workshops on
research issues recognized as being of
paramount importance to the DL
community. Close ties with scientists of
recognized value and with representatives
of industry and user communities (from
both European and non-European
countries) have been established and their
contribution has helped to make the
workshops a success and has provided a
springboard for the exchange of ideas. The
following topics have been addressed:
metadata and interoperability, multilingual
information retrieval, image indexing and
retrieval, collaborative filtering,
preservation of digital information,
electronic commerce, user interfaces,
digital libraries and distance learning,
audio-visual digital libraries. The
Proceedings of the Workshop have been
published by ERCIM; they are also
available at the DELOS Web site.

National Science Foundation -
European Union Collaborative
Working Groups

A digital library is the integration of
multiple components which do not
initially fit together in aseamlessfashion
for a number of reasons. Firstly, the
necessary components come from a
background of different communities and,
secondly, they should enable new
functions which were not considered when
the individual single components were
first designed and implemented. This
means that the realisation of large-scale
globally distributed digital libraries
depends much on collaborative effort both
across disciplines and across geographical
boundaries.

DELOS, in collaboration with the US
National Research Foundation, thus
decided, to set up a group of EU-US
working groups with the mandate to
jointly explore technical, social and
economic issues and plan common
research agendas with respect to a set of
key DL research areas:

« interoperability between digital library

systems
* metadata

« intellectua property rights and economic
issues
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eresource indexing and discovery in a
globally distributed digital library

emultilingual information access.

The groups studied the state-of -the-art and
current trendsin their area and produced
a set of recommendations and priorities
for future R& D activities. Each group met

—

EU-NSF workshop.

twice over atwo-year period. These
meetings served as a basis for the
researchers to define critical research
questions through which it is hoped that
joint research proposals will emerge
within the framework of the expected
agreement for collaboration on DL isssues
to be signed by the EC and the NSF. The
fina reports of the Working Groups have
now been released and are posted on the
DELOS Web site.

European Conferenceson Digital
Libraries(ECDL)

These conferences provide an important
opportunity for European scientists
interested in and/or now working on DL-
related research issues to come together,
compare and discuss their activities and
results with colleagues from outside
Europe. Mgjor aims of the conference are
to stimulate young scientists to explore
new areas of interest in digital library
development (through fellowships offered
to young researchers) and to establish a
forum for discussion of issues particularly
relevant for Europe.

So far three very successful conferences
have been organised: Pisa1997; Crete
1998; Paris, 1999. Aninteresting trend is
that, while at the first conference papers
submitted mainly focused on research
topics of relevance to DL applications,
many of the papers submitted for the Paris
conference discuss actual on-going DL
experiences. This shows how real-world

activitiesin thisarea have increased over
this short time span.

ERCIM Technical Reference
Digital Library (ETRDL)

Towardsthe end of 1997, the decision was
taken by the ERCIM DLI to create a
digital collection of the technical
documentation produced by ERCIM
scientists and to provide on-line
distributed public accessto this collection.
This service offersasimilar serviceto that
provided in the United States by
NCSTRL, the Networked Computer
Science Technical Reference Library. The
aim isto assist the ERCIM scientists to
make their research results immediately
available world-wide and provide them
with appropriate on-line facilities to access
the technical documentation of others
working in the same field. The intention
is also to make the ERCIM digital
collections available as testbeds for the
validation of research in the DL domain.

The service runs on an infrastructure based
on the DIENST system used by NCSTRL,
which has been extended by the addition
of new functionalities to meet the needs
of the European IT scientific community.
These include the adoption of a common
metadata description standard, the
introduction of common classification
schemes and methods to manage them,
and the implementation of interfaces for
languages other than English. An author
interface has been included to facilitate
the insertion of new documents by the
users themselves.

For more information on the ETRDL
project and documentation on the system,
see http://www.iei.pi.cnr.it/DELOS/
EDL/edl.htm.

Results

The ERCIM DLI within the framework
of the DELOS DL Working Group has
played an important role over the last three
years in promoting the creation of a
European Digital Library research
community. It has provided aforum where
anumber of communities, i.e., libraries,
cultural heritage, electronic publishing,
electronic commerce, information
infrastructure, software industry, etc. have
had the possibility of collaborating
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intensively with the DL research world,
exchanging new ideas, experiences, and
research results. It has succeeded in
establishing strong collaborative links with
the US DL research community, through
the National Scientific Foundation (NSF),
aswell aswith other research teamsfrom
countries outside the European Union
(Russia, Czech Republic, Japan). It has
also succeeded in arousing awareness
within the European funding agencies of
the priority DL research issues and has
encouraged the creation and funding of
DL projects.

Future Directions

The efforts of the ERCIM DLI have
helped to change the DL scenario in
Europe over the last few years. The
research community has grown in an
impressive way and in many application
areasthereis an increasing awareness that
the building of very large heterogeneous
digital information repositories,
interconnected and accessible through
global information infrastructures,
requires R&D in the digital library
domain. We have, thus, an application and
industrial context that favours scientific
and technological developmentsin this
area. We fedl that it is very important to
maintain this momentum. It is thus our
intention to continue and extend the
activities conducted by DEL OS through
the creation of a Network of Excellence
for Digital Libraries.

This Network should play akey rolein
the evolving DL scenario. It can promote
an international agendafor future research
activities in the DL domain which takes
into account the most recent devel opments
in the field. It can constitute a point of
reference for al the DL projects funded
by the 5th Framework programme of the
European Commission by facilitating the
exchange of experiences, the testing of
technologies, and the evaluation of
models, techniques and approaches. It will
involve the application community in the
technological advances, and study and test
appropriate models to facilitate industrial
exploitation. It will also create a dense
network of relations with other
international DL communities.

In order to achieve these abjectives, the
Network intends to:

0 =————————— Netscape: ERCIMTechnical Reference Digital Library —i—"—————— 1

fia? 3
*-| Location: (i [http 7 /galileq iei pi.onr it/DELOS/ETRDL/

| @507 what's Relate

“ETRDL

ERCIM Technical Reference Digital Library

‘welcame to the ERCIM Technical Reference Digital Library (ETRDLY. ETRDL i3 an activity of the DELOS Working Group
and & European branch of the glabal Metworked Computer Science Technical Reference Library {HCSTRL).
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Currently only the CNR server is active.
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Figure 1: Web interface of the ERCIM Technical Reference Digital Library.

«Create aDigital Library Research Forum
aimed at the advancement of research in
the digital library domain through the
organization of athematic workshop
series, European conferences, and an
international research exchange
programme.

eStimulate the Development of Large-
Scale Testbeds as experience has shown
that progress on new digital library
technol ogies depends on the avail ability
of suitable testbeds (of images, video
segments, maps, journal articles,
scientific technical reports, etc.). Theaim
is to accelerate and enhance research in
digital libraries and related areas by a
number of collections available for
research purposes.

« Organize Specific Advanced Education
and Technology Transfer Actions
through the promotion of summer
schools, curriculum revision activities,
and specific technology transfer actions
in selected application domains.

* Create a Standardization Forum. A
number of emerging Web standards will
provide much of the basic architecture
for digital libraries (RDF, Dublin Core,
INDECS, DIENST protocols,
UNICODE, XML, Z39.50, etc.). Many
of these standards have just begun to
move from research to deployment. The
Network of Excellence will promote the
constitution of working groups with the
responsibility of (i) examining a specific
cluster of relevant standards; (ii)
effecting the transfer of research results
into implementation while providing
researchers with feedback on practical
problems of deployment; and (iii)
disseminating results in the form of
workshop proceedings and reports, Web-
based observatories, etc.

*Create a Cross-Language System
Evaluation Forum. The volumes of
information available over the global
networks in languages other than English
is currently increasing much faster than
for English. Systems are needed to
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access and manipul ate thisinformation.
However, the implementation of
multilingual interfaces and Cross-
Language Information Retrieval (CLIR)
systems implies the need for suitable
methodologies and tools for the
evaluation of multilingual system
performance. In collaboration with NIST
(US National Institute for Standards),
the Network of Excellence will establish
aforum for the study and discussion of
multiple language information access
technologies and for cross-language
system evaluation.

« Coordinate International Cooperation in
the DL Domain. The Network of
Excellence will seek to establish
collaborative actions with other research
communities. In particular, the profitable
cooperation with the US established by
the DELOS WG will be extended under
the NSF International DL programme
and the expected cooperation agreement
on DLs between the NSF and the I ST
programme of the European
Commission; cooperations with Eastern
European countries, South Americaand
Japan will be stipulated in the context of
specific agreements for cooperation
between the EU and these countries.

[ ]

Links:

DELOS public website:
http://iei.pi.cnr.it/DELOS/

ERCIM Technical Reference Digital
Library: http://www.iei.pi.cnr.it/DELOS/
EDL/edl.htm

Please contact:

Costantino Thanos — IEI-CNR
Tel: +39 050 593 492
E-mail: thanos@iei.pi.cnr.it
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User Interfaces for All

by Constantine Stephanidis

ThisERCIM Working Group was
initiated in 1995 against the
background of European R&D
activities which had analysed the
requirements, identified the viability,
and demonstrated the feasibility of
constructing ‘user interfacesfor all’,
i.e., interfaces which address the
individual user requirements of
potentially all users.

It has been successfully argued that
aternative, technologically more powerful
and methodologically more systematic
approaches are needed to tackle the
problems of accessibility and quality of
interaction for all potential usersin the
emerging Information Society. The
challenge of this ERCIM Working Group
isto plan a path that, apart from meeting
certain technical objectives, will bring
closer together researchers and teams
working in the different ERCIM
organisations (but also organisations
beyond ERCIM or the European
boundaries), who share common interests
and aspirations, and would like to
contribute to the endeavours towards
making the emerging Information Society
equitably accessible and usable by a
diverse user population with different
abilities, skills, requirements and
preferences.

The proliferation of computer-based
systems and applicationsin every walk of
life and the anticipated widespread use of
emerging telematic services has
introduced new dimensions to the issue
of  human-machine interaction,
necessitating the design of high quality
user interfaces accessible and usable by a
diverse user population. This user
population at large, includes people with
different cultural, educational, training
and employment background, novice and
experienced computer users, the very
young and the elderly and people with
different types of disabilities. Thus, it has
become increasingly important to design
human-machine interfaces, which not only
support more efficient and effective user
interaction, but also address the individual
end user needs and expectations, while

exhibiting a wide range of ‘intelligent’
and ‘ co-operative’ behaviour.

Thefield of HCI is particularly important
to the issue of accessibility of Information
Society Technologies by the broadest
possible user population, as citizensin the
Information  Society experience
technology through their contact with the
user interface of interactive products,
applications and telematic services. Inthe
past, accessihility was primarily concerned
with the selection of suitable equipment
to enable alternative computer access, for
people with disabilities. Asaresult, it was
mainly considered as an afterthought and
reflected a reactive approach, whereby
Assistive Technology solutions addressed
problems introduced by a previous
generation of technology. This reactive
approach entails primarily adaptations,
which facilitate access to the interface via
suitable mechanisms, (e.g., filtering),
dedicated interaction techniques (e.g.,
scanning) and specialised input/output
devices (e.g., Braille displays, switches,
eye-gaze systems). Typicaly, the result
of adaptationsincludes the reconfiguration
of the physical layer of interaction, and
when necessary, the translation of the
visual interface manifestation to an
alternative modality. For example, access
to a Graphical User Interface by ablind
user requires “filtering” of the contents of
the screen, using appropriate software
(e.g., screen reader), so asto present them
in an alternative modality (e.g., tactile,
audio). Despite the short term benefits that
such a posteriori adaptations may bring
about, there are serious shortcomings
which render this approach inadequate in
the long run; the programming-intensive
approach towards accessibility increases
the cost of implementing and maintaining
accessible software, while rapid
technological progress may render
adaptations harder to implement, or
obsolete by the time they are delivered.

The principle of Universal Access, which
isgaining increased attention and support
in recent years, articulates a new notion
of providing access to all users. Along
these lines the concept of User Interfaces
for All has been introduced to convey a
proactive approach to ensuring
accessibility and high-quality interaction
in human-machine communication,
specialising and applying the principles
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of Design for All (or Universal Design)
in the field of Human-Computer
Interaction. The driving force behind the
concept of User Interfacesfor All has been
the establishment of the theoretical
grounds and the development of
technological solutions that will facilitate
the construction of user interfaces of
services and applications, which are
inherently accessible and usable by all
potential user categories.

In this direction, the ERCIM Working
Group on User Interfaces for All has
initiated activities aiming to consolidate
current practice and experience in the area
of universal design. In the short- to
medium-term, work can be directed
towards the identification of key
accessihility criteria or requirementsto be
met by products and services. These
activities can be consolidated into an
appropriate form that would guide
subsequent efforts by both industry and
academia, towards information products
and services accessible and usable by the
broadest possible end-user population.
Furthermore, such activities can help
industry to gain arenewed focus on the
issue of universal design, and facilitate
justification for the costs and benefits of
alternative technologies. Additionally,
they can stimulate new developments, and
establish the ground whereby universal
design informs and improves practice.

In this context, emerging technological
advances can be exploited to design
systems and tool s which refine and extend
the current state of the art in interface
design, and support the devel opment of
user-tailored and (technologicd) platform-
independent interfaces. Thisimpliesthe
development of user interfaces which can
utilise the broad range of lexical
interaction technol ogies and benefit from
user-adaptability at design time and / or
system supported adaptation at run-time
(i.e., adaptive behaviour) according to the
particular end-user abilities, requirements
and preferences.

Given the trend towards interaction-
intensive paradigms for human-computer
interaction, future developmentsin user
interface technology are expected to offer
more opportunities and more empowering
solutions. The introduction of 3D
graphics, 3D audio technology, frame-
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Instance of the AVANTI Web browser automatically adapted for single
switch- based use by motor-impaired individuals. Adaptations visible in this

figure include:

(a) awindow manipulation toolbar enabling users to minimise, maximise,

restore, move and resize the window;

(b) on-screen keyboard for text input; and,
(c) the scanning highlighter, part of the automatically activated scanning

interaction technique.

works supporting large-scale collaboration
and communication between users,
interaction techniques based on aternative
types of input (e.g., kinaesthetic), aswell
asissuesrelated to ergonomics and human
factors evaluation, can significantly
contribute to the enhancement of the
current state of the art in user interfaces.
The interfaces of the future have the
potential to provide the user with avirtual
space, which will enable more flexible and
natural communication with the
computing environment or with other
users, providing input and perceiving
feedback by utilising proportionally all
the available senses and communication
channels, while optimising human and
system resources. Meeting such a goal,
however, requires considerable knowledge
and understanding of user abilities and
requirements, aswell as of user tasks and
the overall context of use. Furthermore,
expertise in methods for describing and
integrating this knowledge in the user
interface design process is also necessary
(user modelling, for instance, can play a
crucial rolein this respect).

An example of a successful casein
developing a user interface that follows
the concepts and principles of User

Interfaces for All, isthe AVANTI Web
Browser (see figure), which provides
accessibility and high quality interaction
to different user groups, including people
with disabilities. The distinctive
characteristic of the AVANTI Web
Browser isits capability to tailor itself to
the abilities, skills, requirements and
preferences of individual users, the
different contexts of use, and the changing
characteristics of run-time interaction
between the user and the system,
employing adaptability and adaptivity
techniques. The AVANTI Web browser
was developed in the context of the
ACTS-AVANTI ACO042 project co-
funded by the European Commission. The
partnersin this project’ s consortium were;
ALCATEL Itdia- Siette division (Italy)
- Prime contractor; IROE-CNR (Italy);
ICS-FORTH (Greece); GMD (Germany);
VTT (Finland); University of Sienna
(Italy); TECO Systems (Italy); STUDIO
ADR (Italy); MA Systems and Control
(UK).

This ERCIM Working Group has held a
Workshop on thetopic of User Interfaces
for All each year since its establishment
in 1995. Four workshops have been
organised to date (the electronic
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proceedings for all four workshops are
available from http://www.ics.forth.gr/
ercim-wg-ui4all/): 1st ERCIM Workshop
on “User Interfaces for All”, Heraklion,
Crete, Greece, 30-31 October 1995; 2nd
ERCIM Workshop on “User Interfaces
for All”, Prague, Czech Republic, 7-8
November 1996; 3rd ERCIM Workshop
on “User Interfaces for All”, Obernai,
France, 3-4 November 1997; and, 4th
ERCIM Workshop on “User Interfaces
for All” Stockholm, Sweden, 19-21
October 1998. The workshops have
attracted an international audience of
researchers and practitioners sharing the
vision of an inclusive Information Society
and offering alternative perspectivesinto
the issues involved and the possible
approaches that can be taken to address
them. The 5th ERCIM Workshop on
“User Interfaces for All” is scheduled to
take place in Dagstuhl (more information
available from http://fit.gmd.de/5-
UI4ALL-Workshop/call.html), Germany,
28 November - 1 December 1999.

]
Links:

UI4A web site:
http://lwww.ics.forth.gr/ercim-wg-uidall/

Please contact:

Constantine Stephanidis — FORTH
Tel: +30 8139 17 41
E-mail: cs@csi.forth.gr
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Environmental
Modelling

by Achim Sydow

The purpose of the ERCIM Working
Group Environmental Modelling isto
build and maintain a network of
ERCIM researchersin thefield of
environmental modelling and
simulation. Theworking group isopen
to anybody affiliated with an ERCIM
institute and dealing  with
environmental research. Since its
establishment in 1995, the working
group hasundertaken a variety of
activitiesin order to promote the
cooper ation and joint resear ch activities
of groupsworking in the field of
environmental modelling and
simulation.

The research subject of the Working
Group are environmental systems
consisting of geophysical and geochemical
elements, abiotic factor complexes
(atmosphere, hydrosphere, pedosphere)
and biotic elements (growth processes,
population dynamics) which represent real
complex systems. Information technology
has succeeded in developing adequate
toolsfor modelling, simulation, planning
and decision support for environmental
protection. As aresult, education aimed
toward transmitting an understanding of
environmental systems is nowadays
unthinkable without the use of computer
techniques.

Considerable progress has been reached
in anumber of different research areas:

«in theoretical areas, the use of High
Performance Computing simulation has
brought spectacular results in systems
dynamics (evolution strategies, logistic
growth, chaos research)

in climate research, the long term
analysis of global change

*in economics and ecology, the
considerations  of sustainable
development

«in mathematics, the development of
powerful algorithmsfor integration and
decomposition methods for
parallelisation.

Interdisciplinary cooperation has benefited
from computer networking. Parallel
computation greatly assistsin the efficient
analysis of large scale and complex
environmental systems. Weather and
ozone forecasts are based on parallel
computation. Visualisation techniques
allow comprehensive overviews and thus
assist decision support. Simulation gives
numerical insight into the behaviour of
complex environmental systems.
Intelligent information technologies
(neuronal nets, evolution strategies, expert
systems) support modelling should
relevant background structures from the
natural sciences be unavailable. These
information technologies can also assist
data mining. Algorithms for optimisation
and poly-optimisation provide a helpful
aid for dealing with conflict situations
which can evolve between the areas of
ecology, economics and the needs of
society.

The DECAIR Project

To date, the ERCIM Working Group
Environmental Modelling has carried out
five workshops. The sixth workshop is
already in its preparation phase. Moreover
the Working Group has submitted three
joint project proposals. The joint project
DECAIR (Development of an Earth
Observation Data Converter with
Application to Air Quality Forecast) is
funded within the Environment and
Climate Programme of the European
Commission.

The DECAIR project aims to encourage
the use of Earth Observation (EO) data as
input data to atmospheric and air quality
models, in order to achieve better
simulation and forecast results. It is
intended to develop a demonstrator used
in a pre-operational context on two
application sites: the urban areas of Berlin
and Madrid. The specification of the
demonstrator is performed by the
customers in terms of data constraints
(resolution, accuracy, freshness) and data
access.

The demonstrator consists of the
integration of different modules, some
being already developed and tested by the
members of the consortium. This
integration processis the key aspect of the
system and is flexible enough to take into
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Simulated dispersion of Chlorine after an accidental release in the Swiss

Reuss Valley.

account customers needs all along the
development and exploitation stages, and
to manage the risks of failure. The
genericity isaso an important matter: the
system must be easily adapted to
incorporate new converted EO data, and
to be used for other simulation purposes.
AsDECAIR’s objectives are concentrated
on EO data conversion into air quality
models data, this problem is addressed
through the collaboration with existing
European Commissiom projects,
especially within the Telematics
Programme.

An applicant has been accepted for the
first ERCIM Fellowship within the
framework of the Working Group
Environmental Modelling. He had started
his fellowship at the Working Group
member team of INRIA Roquencourt on
June 1998 and from March 1999 he has
continued his fellowship at the GMD
Institute for Computer Architecture and
Software Technology in Berlin.

The fifth workshop of the Working Group
Environmental Modelling, dedicated to

Information Systems for Environmental
Modelling, was held on 3-4 June, 1999.
It was organized by INRIA and hosted in
Palais des Congres, Versailles, France.
The workshop attracted some 20
participants from six countries. The
lectures and discussions focused on
applications of information system
technology for air quality monitoring,
coastal zone management, hydrology and
climate. The sixth workshop is planned
for March 2000 and will be organised by
Rutherford Appleton Laboratory, United
Kingdom. The sixth workshop will deal
with problems of data management related
to environmental modelling such as data
mining, data access through the Internet,
coupling of models and data bases,
updating of model cal culation during run-
time, etc.

In the near future, the initialisation of a
new joint project will play amajor rolein
the Working Group. First discussions
about a new project took place at the fifth
workshop in Versailles. The idea of
developing a simulation framework for
environmental applications received main

attention. Such aframework should allow
the coupling of different environmental
models for defined application problems
using the so- called model-bus concept
with a generic communication interface.

To date, members from eleven research
teams of ERCIM institutions in eight
European countries are collaborating
within the Working Group. Based on an
evaluation of the ERCIM Working
Groups' achievements during 1998, the
ERCIM Executive Committee selected
the ERCIM  Working  Group
Environmental Modelling as one of the
winners of the ERCIM Working Group
Award for 1998.

[ |
Links:

ERCIM Working Group Environmental
Modelling: http://www.first.gmd.de/
applications/em.html

Please contact:

Achim Sydow — GMD
Tel: +49 30 6392 1813
E-mail: sydow@first.gmd.de

Constraint
Programming

by Krzysztof R. Apt

The central notion in the area of
constraint programming isa constraint
satisfaction problem (CSP). A CSP
consists of a finite set of constraints,
which are simply relations over some
domains. The task of constraint
programming consists of formulating
theinitial problem asa CSP and of
solving it by means of general or
domain specific methods. ‘ Solving’ can
mean finding a solution, all solutionsor
the best solution with respect to some
quality measure.

The general methods are usually
concerned with techniques of reducing the
search space and with specific search
methods. The main ideais to reduce a
given CSPto another onethat is equivaent
(i.e., hasthe same set of solutions) but is
easier to solve. This processis called
constraint propagation and the algorithms
that achieve such areduction are called
constraint propagation algorithms. So

ERCIM News No. 39, October 1999



these algorithms reduce the search space
and consequently attempt to limit the
combinatorial explosion. Which type of
constraint propagation is used depends on
the initial choice of constraints and
domains and on the applications. In
practice several different constraint
propagation algorithms were proposed.

In contrast, the domain specific methods
are usudly provided in the form of special
purpose algorithms or specialised
packages, usually called congtraint solvers.
Typical examples of constraint solvers are;

e aprogram that solves systems of linear
equations

« apackage for linear programming
« an implementation of the unification

algorithm, a cornerstone of automated
theorem proving.

This distinction between the general and
domain specific methods is crucial and
one needs to keep it in mind when
studying constraint programming so that
one does not apply general methods when
efficient special purpose techniques are
available. Thisdistinction naturally calls
for systems for constraint programming
in which both the general and the domain
specific methods are available. The former
are usualy present in the form of abuilt-
in constraint propagation for a selected
type of constraints and of specific
constructs that support search, while the
latter are often present in the form of
various built-ins that allow one to call
directly specific constraint solvers.

Problems that can be solved in a natural
way by means of constraint programming
are usually those for which efficient
algorithms are lacking (for example
computationally intractable problems) or
for which formalization in terms of laws
(for example electrical engineering
problems) leads to a more flexible style
of programming in which the
dependencies between the relevant
variables can be expressed in the most
general form.

In fact, many computational problems are
not precisely defined or their precise
specification may depend on such factors
as the time limit required for the
generation of a solution. When solving
such problems one usually needs to
proceed by several iterations. Modelling
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these problems by means of constraints
can be often beneficial. Indeed, the
appropriate modification of the program
can then be often taken care of by
modification of some constraints or by
altering an appropriate fixed program
component, for example the one that
defines the adopted search method.

An additional aspect brought in by
constraint programming is that modelling
by means of constraints leads to a
representation by means of relations. Ina
number of circumstances this
representation allows us to use the same
program for different purposes. This can
be useful in several cases, for instance
when trying to figure out which input led
to a given output. In conventional
programming languages relations have to
be converted first to functions and this
possibility isthen lost.

The use of relations as abasisfor problem
formulation bears some resemblance to
database systems, for instance relational
databases. The difference is that in
database systems such relations (tables)
are usually explicitly given and the task
consists of efficiently querying them,
while in constraint programming these
relations (for instance equations) are given
implicitly and the task consists of solving
them.

We can summarize the above mentioned
characteristics of constraint programming
asfollows:

«the programming process consists of two
phases: a generation of a problem
representation as a CSP, and a solution
of it; in practice, both phases can consist
of several smaller steps and can be
interleaved

«the representation of a problem by means
of constraintsis very flexible because
the constraints can be added, removed
or modified

sthe use of relations to represent
constraints blurs the difference between
input and output. Thismakesit possible
to use the same program for a number
of purposes.

The ERCIM Working Group on
Congtraints was founded in the fall of 1996
in order to facilitate the dissemination of
knowledge in the area of Constraint
Programming between the ERCIM

researchers. In the meantime it comprises
14 ERCIM institutes. This shows
substantial interest in thisfield.

The research within the group led to a
number of scientific collaborations among
members of different institutes and to a
coupleof joint research initiatives. So far
three scientific meetings took place. The
fourth one will take place this October on
Cyprus. In April this year the group shared
with two other ERCIM Working Groups
the ERCIM award.

In the field of Constraint Programming
techniques from Artificial Intelligence,
Operations Research and Mathematical
Logic are often combined. This|leads to
exciting new challenges. In particular, an
ongoing research challenge consists in
finding efficient constraint propagation
algorithms that are tailored to specific
constraints (such as the ones used for
representing scheduling problems). On the
programming side there is a continuing
need to design and implement better
constraint programming languages and
environments. On the applications side
one keeps finding new applications for
this style of programming. Interesting
recent examples include computer music
and virtual reality applications.
[ |

Links:

Working Group on Constraints:
http://www.cwi.nl/projects/ercim-wg.html

Please contact:

Krzysztof R. Apt — CWI
Tel: +31 20 592 4135
E-mail: apt@cwi.nl
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Research in Control
and System Theory

by Jan H. van Schuppen

Current and recent research in control
and system theory are briefly discussed
as well astherole of the ERCIM
Working Group Control and System
Theory in ERCIM.

Where does an ordinary citizen encounter
control? Control is experienced in
processing of telephone calls, in car
steering, in modern forms of information
and control of motorways, in stabilization
control of air planes, in orbit control of
satellites for hand held phones and tv
channels, etc. Almost all engineering
products operate properly only because
control is used to safeguard their proper
operation and to optimize their
performance. In the last two decades
motivating control problems have arisen
in control of high-performance
communication networks, of motorway
traffic, in air traffic control, of chemical
plants, and in finance and insurance to
name only afew areas. Control and system
theory are highly relevant to the
functioning of the Western industrialized
societies.

At about half of the ERCIM institutes
research in thisresearch areais carried out
in designated research groups while at
other institutes control is sometimes
integrated in research of computer science.

Problems of Control and System
Theory

What is control ? Engineering systems
require command signals such that
controlled variables remain at aspecified
setpoint say. This function is called
control. Control is also the name for a
research area in which the design of
controllersis studied at the engineering
level and in which synthesis of controllers
isstudied at atheoretical level. System
theory isthe research areain which study
is made of mathematical models for
control and signal processing. Besides
engineering, mathematics and computer
science are the main academic disciplines
used in control and system theory.

A system is a mathematical model of an
engineering phenomenon that involves an
input signal, an output signal, and a state
function. The input can be commanded by
acontroller. The output refersto that part
of the state function that can be observed
and as such is available to the controller.
At any time the current state and the
current input value determine the
dynamics of the state and the current
output value. Systems are usually
classified according to the spacesinvolved
and to the equations that specify the
dynamics. Thusthere are linear, bilinear,
polynomial, and stochastic systems
depending on the character of the
transition map.

Control is based on the principle of
feedback. In the closed-loop system the
output of the system is used by the
controller to determine the input to the
system. The control problem for a system
isthen to synthesize a controller such that
the closed-loop system meets the control
objectives. General control objectives
include: stability of the state function,
optimization of performance, robustness
with respect to noise signals and poorly
modeled dynamics, and avoidance of
unsafe states. The engineering constraint
of a controller that can be implemented
with finite memory is essential.

Control and signal processing require
mathematical modelsin the form of a
system with finite memory. Consider a
map from input signals to output signals.
A redlization isasystem in a prespecified
class such that the associated map from
inputs to outputs associated with the
system equals a considered map. The
realization problem is to establish
conditions for the existence of a
realization. Furthermore, it also includes
the classification of all such realizations.
The system identification problem for a
pair of observed input-output signalsisto
determine a system such that the input-
output signals approximate the specified
input-output signals.

Current and Recent Research

Thereis alarge body of literature on
control of linear systems. In the last
decades much attention has been given to
robust control of linear systems. Currently
there is attention for control of systems

with saturations and with space congtraints
such as linear systems for artificial neural
nets. Motivated by coding theory, linear
systems on groups are receiving renewed
interests. Primarily motivated by
mechanics, control of nonlinear systems
has developed within adifferential
geometric framework. Other engineering
areas lead to bilinear systems and to
polynomial systems. Control of stochastic
systems has led to a body of results for
filtering and stochastic control. Optimal
stochastic control with an exponential type
cost function has led to results on robust
control and to interpretations of large
deviations. Problems of detection and
failure diagnosis for stochastic systems
and for discrete event systems motivated
by engineering problems have led to
theory and algorithms that are applied in
wide ranging fields.

Realization theory has started with the
work of R.E. Kalman for linear finite-
dimensional systems. Since then it has
been generalized to other classes of
systems and from input-output maps to
input-output trajectories. The behavioral

approach to realization theory concerns
the distinction of observed signals into
input and output signals. Stochastic
realization theory has been developed for
Gaussian systems and finite-stochastic
systems. For system identification of
linear systems and of Gaussian systems
thereisawell developed theory for single-
input-single-output systems. For multi-
input-multi-output systems algorithms
based on stochastic realization theory and
on the singular value decomposition of
numerical linear algebra are quite
effective. The approximation problem of
system identification takes inspiration
from stochastic complexity theory which
in turn is based on Kolmogorov
complexity. Adaptive control of linear and
Gaussian systemsis well developed for
single-input/single-output systems but
there remain difficult conceptua problems
for the multi-input/multi-output case. The
interaction of control, state estimation, and
parameter estimation needs more
fundamental thinking.

Motivated by the use of computers for
control, there has been developed a control
and system theory for discrete-event
systems. Modeling formalisms used
include automata, Petri nets, process

ERCIM News No. 39, October 1999



algebras, and linear systems over the
(max,+)-algebra. This research benefits
from interaction with theoretical computer
science. Results concern control synthesis,
hierarchical control, and failure diagnosis.
Applications have been made in control
of communication networks,
manufacturing, chemical process control,
road traffic, and air traffic control.
Research for the class of hybrid systems
is primarily motivated by the use of
computers for control of engineering
systems. The interaction between the
discrete and the continuous dynamicsis
in some models so tight that these must
be treated jointly.

ERCIM Working Group Control
and System Theory

During a workshop a SZTAKI in
Budapest, Hungary in November 1995 the
participants decided that it was
advantageousto their contacts to constitute
an ERCIM working group. The
organizational structure consists of teams
at several of the ERCIM institutes and of
a Steering Committee. The activities of
the working group consist of bi-annual
workshops, contacts about the ERCIM
Fellowship Programme, and informal
contacts on research. The achievements
are the increased contacts between the
teams on ERCIM matters and on research.
Five of the nine teams of the ERCIM
Working Group also participated in a
series of EU sponsored research projects
in system identification.

A list of the teams with their Steering

Committee members follows:

* CNR - LADSEB Systems Theory Group
in Padova, Italy (Andrea Gombani)

* CRCIM Indtitute for Information Theory
and Automation (UTIA) in Prague,
Czech Republic (Vladimir Kucera)

* CWI Research Group System and
Control Theory in Amsterdam, The
Netherlands (Jan H. van Schuppen)

*INRIA Research Group Meta2,
Rocquencourt, France (Jean-Pierre
Quadrat)

* INRIA Research Group MIAOU, Sophia
Antipolis, France (Laurent Baratchart).

¢ INRIA Research Group on Signals,
Models, and Algorithms, Rennes, France
(Francois Le Gland).
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Control of motorway traffic

The traffic intensitiesin motorway networksin European countriesis so high that
traffic queues are adaily phenomenon. Governments now promote the use of control
measures to alleviate the most recurrent congestion. Control measures currently
used or planned include: warning upstream traffic about traffic queues, ramp metering
(access control on on-ramps), dynamic adjustable speed limits, information provision
about the state of the network, routing control, and dynamic lane control. Routing
control has been investigated at CWI as part of a European project in cooperation
with road agencies, research ingtitutes, and universities. Design of routing control
requires fundamental thinking about the interaction of prediction and control. The
appropriate formulation in terms of control theory isthat of a dynamic game with
the Nash equilibrium concept. Because of the complexity of the problem,
approximations of the control law must be considered. A control algorithm for
routing control has been formulated and evaluated by simulation at CWI. Actual
implementation requires further development by the national road agency.
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Dynamic Route Information Board (DRIP) around the city of Rotterdam.

systems is expected to receive relatively
more attention. It is motivated by
modeling in biology, environmental
modeling, and economics. Control and
system theory of nonlinear systems will
develop further with differential geometry
and algebra. The class of polynomial
systemsislikely to develop with computer
algebra packages. Control and filtering of
stochastic systemsis expected to grow in
hidden Markov models and for stochastic
systems with exponential families of
probability distributions. Adaptive
stochastic control needs further conceptual

INRIA Lorraine, Metz, France
(Abderrahman Iggidr).

Systems Theory, Royal Institute of
Technology, Stockholm, Sweden
(Anders Lindquist).

Systems and Control
Laboratory, Budapest, Hungary (Laszl6
Gerencsar).

Resear ch Per spectives

Research in linear systemsis likely to
focus attention on systems with space
constraints and on systemsin algebraic
structures. Research in positive linear

progress. Applications of stochastic
control arelikely to occur in mathematical
finance and in communication networks.
Control of discrete-event systemsislikely
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to progress in hierarchical and
decentralized control so asto deal with
complexity issues. Control of hybrid
systems is expected to develop the
interaction between the discrete and the
continuous dynamics.

Thereis likely to be increased efforts in
the development of software tools more
so than in the past, not only for numerical
computations but also for computer
algebra or symbolic computations for
linear systems, for control of discrete-
event systems, and for hybrid systems.

The ERCIM Working Group will be most
effectiveif the research leaders can have
regular in-depth discussions on future
research directions of their teams.

[ |

Please contact:

Jan H. van Schuppen — CWI
Tel: +31 20 592 4085
E-mail: J.H.van.Schuppen@cwi.nl

Working Group Fluid
Mechanics

by Ullrich Becker-Lemgau

TheERCIM-Working Group on Fluid

M echanics was established in 1998. So

far five ERCIM institutes participate

in the working group:

e CWI, Computational Fluid
Dynamics Group

* FORTH, Institute of Applied and
Computational M athematics

*« GMD, Institutefor Algorithmsand
Scientific Computing

* INRIA, research team M3M -
Multi-M odels and Numerical
Methods

* SZTAKI

Two main research areas in the context of

Computational Fluid Dynamics (CDF)

were chosen to build the focus of the

working group:

» Multidisciplinary Applications
(coupling) and

» Shallow water equations (numeric,
solver, applications).

As afirst action a workshop will be
proposed for the ERCIM 10th
Anniversary Event, held in Amsterdam.

Relevance of the Topic

Fluid mechanics has always belonged to
the dominating application disciplinesin
high performance computing. Many fluid
mechanics problems of high economic
importance cannot be solved
experimentally at all or only a a
considerable amount of cost and time. The
only suitable way of solving these
problemsis by computation. This has been
recognized long ago by the fluid
mechanics community. Correspondingly,
this application field has always had a
strong influence on the progress in
developing numerical algorithms and new
computer architectures.

Significant progressin thisfield has been
achieved worldwide during the past years.
Parallel application codes and innovative
algorithmic approaches have been
developed, which offer the possibility to
further reduce the computing times for
such computations. Due to this progress
the  numerical  simulation  of
multidisciplinary problems has become
possible.

Objectives of the Working Group

Extremely high demands on designing
accurate prototypes for example in the
fields of medical research, aircraft
construction, shipbuilding and automotive
industries require multidisciplinary
simulations. For instance heart valves,
airfoils or power plants are exposed to
powerful loads in their daily use due to
the interactions between fluid and
structure. This class of coupled
applications opens a new dimension in
scientific computing and engineering.

Many complex physical phenomena can
be regarded as coupled problems. These
are posed as a combination of at least two
problems described by systems of partial
differential equations. The computation
of each single system isusually performed
on different, connected domains, possibly
with grids of different structures.
Therefore, such phenomena are mainly
simulated separately using different highly
specialized codes.

After dramatic progress both in parallel
software and parallel hardware
technology, coupled simulations are close
at hand. One approach is to solve the
governing equations within one code.
However, adrawback of this approach is
that a completely new code has to be
written. Thetime needed to develop such
a code from scratch will be very large
since the years of experience in all
involved disciplines are not directly
reused. Therefore the possibility of
running loosely coupled problems using
acoupling interfaceisapractical solution.

Such a coupling interface is already
available: the Mesh based Parallel Code
Coupling Interface MpCCI, which was
developed by GMD-Institute for
Algorithms and Scientific Computing
during the last three years. MpCCl enables
aloose coupling between existing and
validated parallel simulation codes based
on the Message Passing Interface (MPI)
standard.

One of the main objectives of thisworking
group will be research in the area of
multidisciplinary applications. Possible
topics will be numerics, algorithms,
interpolation or industrial applications.
MpCCI can be used asatool or framework
for joint projects with the ERCIM
partners.

[ |
Links:
Fluid Mechanics Working Group:

http://www.gmd.de/SCAl/scicomp/ERCIM/
fluid-dynamics/

Please contact:

Barbara.Steckel - GMD
Tel. +49 2241 14 2768
E-mail: barbara.steckel@gmd.de
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Towards Reliable
Computer Systems?

by Diego Latella, Stefania Gnesi
and Hubert Garavel

Nowadays, society is highly dependent
on computer systems and thereisno
doubt that in the near future complex,
multimedia, computer-based systems
will increasingly permeate our society
and our activities, including the most
critical ones. Thereistherefore a
strongly felt need for higher quality
computer systems, both from the
reliability and from the performance
per spectives.

The use of formal methods for the
specification and verification of properties
of systems is one methodological
improvement of the system production
process, which, together with other
techniques, can make it possible to reach
high quality standards. The study of
formal methods for the specification,
design, and andlysis of distributed systems
has been an important research topic over
the past decade. Initialy, the research in
this area has concentrated on the dynamic,
functional aspects of such systems, like
their observable behaviour, control flow,
and synchronization as propertiesin
relative time. More recently, formal
methods for the representation and
analysis of functional propertiesin
combination with quantitative aspects of
system behaviour have come into focus.
They allow for the specification of the
delay of activities (or, actions) or the
probability of actual occurrence of actions.

There is growing awareness of the
importance of formal support for system
development. This has reached the point
that several regulatory and standards
organizations are investigating ways to
certify systems, in particular critical
systems, and formal methods are
beginning to play a major role in such
activities. A direct implication of such a
trend is that in the near future the use of
formal methods will be part of the
standard, or at least certified, devel opment
process in the computer industry. Thisis
true in particular for those industries
developing complex systems — such as
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Applications within the railway industry are complex and safety critical.
Formal methods technologies have the potential to increase their quality.

multimedia and telecommuni cations —and
safety critical systems.

In order to be more directly applicable,
formal specification and verification
techniques and tools must reach a high
level of usability in the near future. These
were the underlying motivations which
led to the setting up, in March 1996, of
the ERCIM Working Group on Formal
Methods for Industrial Critical Systems
(FMICS).

The main objectives of the Working
Group are:

«to bring together scientists mainly, but
not only, from institutions within
ERCIM, who are activein the field of
formal methods and are willing to
exchange their experience in the
industrial usage of such methods

«to coordinate effortsin the transfer of the
formal methods technology and
knowledge to the industry

to promote research and development
for theimprovement of formal methods
and tools with respect to their usage in
industry.

The above objectives have been pursued
by means of a series of workshops and
publications, by initiation of joint projects
between ERCIM sites and by the ERCIM
Fellowship Programme. Since 1996, four
international workshops have been held
(Oxford, 1996; Cesena, 1997; Amsterdam,
1998; and Trento, 1999). Additionally,
four special issues in international
scientific journals have been published.

Asregardsindustrial collaborations, the
members of the Working Group are

particularly active. Examples of industrial
applications are;

« verification of a surge storm barrier
control system for Rotterdam

« verification of railway interlocking
systems

« verification and test generation for
high-end multiprocessor architectures

« specification and test generation for a
telecom Corba platform

* automatic test generation for OSEK
protocols in automotive systems

* interoperability testing of ISDN
networks

« verification of telecom programs
written in Erlang

* performance evaluation of an Internet
audio tool

« proof-carrying code for Java Virtua
Machines focusing on confidentiality
properties of mobile code

* secure micro-payment on the Web
only to mention afew.

From 1996 to 1999, the Working Group
has been founded and coordinated by
Diego Latella (CNUCE-CNR, Italy) and
Stefania Gnesi (1EI-CNR, Italy). Since
July 1999, the Working Group coordinator
is Hubert Garavel from INRIA Rhone-
Alpes.

[ |
Links:

FMICS Web site:
http://www.inrialpes.frivasy/fmics

Please contact:

Hubert Garavel — INRIA
Tel: +334 76 61 52 24
E-mail: hubert.garavel@inria.fr
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What's Next
in Database?

by Keith G Jeffery

This short paper attempts to
encapsulatethethinking that hasbeen
going on in the ERCIM Database
Research Group over thelast 8 years.
Of cour se, the member s of the group
areinternationally known resear chers
and participants in communities
covering their own special areas of
interest, and so the group actsasafocus
integrating many aspects of database
(or more generally information
intensive systems)

The predominant technology today is
relational. Founded on theoretical work
by Ted Codd and othersin the late sixties,
the technology took 15 years to mature to
market acceptability. However, much data
processing till uses earlier hierarchic and
network-structured (CODASY L) database
systems and even file systems. Relational
databases have several advantages:

» they are founded on solid theoretical
principles

« they utilise predicate queries as
opposed to navigational (what | want,
not how to get it)

» there is a standard query language so
interoperation is assisted;

« they are easy to use and asolid basis
for advanced application (business or
technical) systems

The Factors

The major factors requiring a move
forward from arelational basis are:
Expressivity, Representativity,
Distribution, Interoperability, and in a
wider context (dealt with under ‘ Current
Hot Topics' below): WWW-database
integration, Metadata, Data Warehousing
and Data Mining.

Expressivity — Thisis the feature that
allows an end-user to communicate
effectively with the information system.
‘Where can | buy inexpensive but good
coffee downtown? isthe user expression
- thisis along way syntactically and
semantically above anything SQL

(Structured Query Language) can express.
Similarly, expressions involving the
temporal dimension are handled poorly.

Representativity — This feature concerns
the ability of the system to represent data
structures and content adequately.
Relational systems originally handled
poorly data types such as text strings,
multimedia content (e.g. images) and more
complex data structures — the partitioning
across relations (tables) is awkward for
guery and user-comprehension and has
performance implications because of
excessive joins. Relational systems -
despite having a type date / time -
represented inadequately temporal
information, especially concerning
temporally-defined  versions  of
information.

Distribution — Distributed database
technology has been researched for over
30 years. The move from mainframe and
dumb terminals to client-server computing
allowed a client to access multiple
information servers and various
proprietary and standard protocols
emerged. Distributing a centrally
designed, homogeneous database system
for performance or in order to concentrate
data processing closeto the usersisawell-
known and understood technology,
although some other non-functional
aspects of the system design arelesswell
understood. Relational theory, with
horizontal and vertical partitioning of the
database, provides a solid underpinning.
However, replication for performance and
synchronisation of updates across
networks poses availability and
performance problems not yet solved
adequately.

Interoperability — A major requirement
studied since the seventiesis the need to
interoperate information systems. The
user at a client workstation requires
apparently homogeneous access to
heterogeneous, distributed information
servers. The heterogeneity occursin
hardware / software platform, names of
attributes, types of attributes, character set
or medium of representation, language of
representation, mediatypes used, storage
architecture, access architecture, data
structure, query language, availability of
information on precision, accuracy,
domain limits and the semantics of the

data. Techniques of data exchange and
data access have been developed, but
much more needs to be done. The
ubiquity of WWW has highlighted the
need - user access to WWW information
sources usually requires a multi-step
process utilising the intelligence of the
end-user to navigate and to resolve
heterogeneity.

The Solutions Emerging

Expressivity — Advanced user interfaces
with graphical representations (draw what
you mean by downtown) and advanced
interaction based on user models, domain
ontologies and dialogue models- utilising
logic programming technology - are a
topic of active research with products
emerging. Inthetempora dimensionthe
latest SQL standard incorporates much of
the R& D work over the past decade on
temporal data handling.

Representativity — The object-oriented
paradigm was intended to address the
representativity issue. The use of object
classes with inheritance of properties and
the tight binding to methods that were
class-specific allowed a direct connection
between conceptual level modelling of an
information  system and the
implementation. Versioning was included
rather naturally, and complex data types
were handles as specific classes - with
associated methods. However, pure
object-oriented systems — despite the
excellence of some of them such as O2
developed at INRIA — have been less
successful than expected due partly to
performance problems. Furthermore, the
tight binding of data and program
(method) is in direct opposition to the
trend of the last 30 or more years to
Separate them to alow maximal flexibility
and re-use.

Distribution — Advanced R&D work on
transactions, locking and commit over the
last 15 years has produced excellent
products. However, there are still some
remaining problems of integrity especialy
with large multimedia objects when a
‘check-out, check-in’ transaction style
with reconciliation of any synchronous
updates is required to avoid lengthy
‘hangs’ while another user is updating.
Such technology also requires version
handling; thisis particularly difficult with
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an object instance that has many sub-
object instances of different versions.
Typical application areas are CAD
(Computer-Aided Design), office systems
and multimedia editing.

There are no tools yet developed that
distribute a database system reliably taking
into account all the factors, such as
network bandwidth, network reliability,
performance, security, availability,
privecy, client geographic location, server
geographic location, time zone of location.
A skilled analyst is still required for this
task - largely because many of the values
of the factors are uncertain or unavailable.

Inter operability — The solution of the
interoperability problems will almost
certainly always involve the end-user
providing additional guidance to the
information system. However, modern
R&D has provided increasingly
sophisticated solutions allowing schema
reconciliation so that data structures and
attribute namesin two different database
schemas can be matched and the match
proposed to the end-user for verification
or correction. Machine translation is
overcoming some of the language
problems and thereisintense R&D in this
area.

The problems concerning information
about the data - such as accuracy and
precision - are starting to be resolved by
the use of metadata (data about data).
Early attempts in the database community
to standardise so-called data dictionaries
through the IRDS standard were not
universally successful. However, with the
overpowering need caused by WWW
there is renewed interest in this area and
from W3C the RDF (Resource
Description Framework) coded in XML
(eXtensible Markup Language) has
emerged as a widely-used metadata
standard. However, much more work is
required to agree definitions for particular
application areas and to provide the tools
to automate the interoperation process
further.

Current Hot Topics
In addition to R& D on the topics discussed
above - bringing in the integration of

database technology with object-
orientation, logic programming, functional
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programming, artificial intelligence,
multimedia and other areas of computer
science and engineering —there are afew
areas of work which are current and of
wider applicability. They commonly draw
on recent advances in the topics discussed
above.

WWW-Database Integration — From
early daysin the WWW concept, the idea
of using WWW to provide browser client
access to pre-existing database-based
information servers has been attractive.
Work in the first half of the nineties
provided the CGI (Common Gateway
Interface) and several organisations
(including some of the ERCIM institutes)
developed ‘ Dataweb Techology’ asit was
named at CLRC. Significant ongoing
R&D is attacking issues of performance
and standards to avoid lock-in to
proprietary solutions. Also some groups
are working on techniques and tools
analysing the structure and content of
websites to provide a database-style
conceptual model to assist uniform
querying across database-based and non-
database-based web servers.

The great advantage of Dataweb
Technology is that the data content and
structure is maintained independently of
its access (through WWW forms as query
templates) and presentation (through
HTML (HyperText Markup Language) or
XML with associated presentation control
using CSS (Cascading Style Sheets) or
XSL (eXtensible Stylesheet Language)
respectively).

The integration has also encouraged the
emergence of a different architecture;
between client and server amid-layer is
inserted for the application server. It
despatches Java applets to the client
browser workstation and servlets to the
information server(s) so providing athread
of control for the particular transaction in
the application.

Theintegration has to span database-based
websites, information retrieval -based
websites, conventional ‘document’
websites and websites with high
multimedia content. Thisis agreat
challenge and increasingly attention is
turning to the use of metadatato describe
websites and intelligent assists to the client
browser query process.

Metadata— Metadata is arguably the key
facility for interoperability and
intelligently-assisted user access to global
information resources. Metadata can be
used by intelligent agents to expedite
search and retrieval, handle security and
privacy issues and re-route network traffic
improving availability. Metadata can be
used to provide query assistance to the end
user, in order to achieve the ultimate goal
‘get mewhat | mean, not what | say’.

Metadata has been used especially in the
scientific / technical community for many
years. The library community has large
metadata collections in computerised
catalogue systems. Catalogues of
engineering parts or technical products are
stored as metadata. Building upon the
concepts of a database schema, data
exchange in the seventies and even earlier
utilised additional data describing the data
being exchanges to allow automated
processing at the receiving server and
better interpretation of the results by the
end-user. The business community,
working from a basis of rigid
standardisation for data exchange, has
come to utilise metadata.

The explosion of demand for universal
information access caused by WWW has
really highlighted the need for metadata.
The web-indexing engines (such as Alta
Vista, Excite, HotBot, Y ahoo, Lycos)
build metadata databases to describe
succinctly and with uniformity
heterogeneous information servers.
However, use of specialised metadata
servers for specific application domains -
utilising advanced database techniques
with knowledge-based systems and a
domain ontology to capture, store and
provide knowledge about the application
domain — is starting to emerge as a
powerful way forward.

Data Warehousing and Data Mining—
The need for readily available
management information for business led
to data warehousing- essentially storing a
restructured and usually summarised copy
of the base data in aform suitable for
statistical analysis and visualisation. The
technology facilitates looking at data on,
for example sales, by periods of time, by
geographic region or by class of product.
The technology features deeper
exploration of the data (drill-down) and
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higher-level summarisations (roll-up).
Long used in the science and technology
domain — where data centres for many
disciplines exist and are used heavily -
data warehousing is having a profound
effect on business decision-making.

Data Mining is the technique of finding
patterns in data. The data are analysed
using special functions to look for

correlative patterns; the technique is much
more ‘brute force’ than classical

multivariate statistics but has produced
interesting results in several application
domains, both scientific / technical and
business. The basic concept that a
computer system can detect the pattern
(representing a hypothesis) in a mass of
data mirrors one technique of human
hypothesis creation. However, the
performance issues are receiving attention
asisthe theoretical underpinning of data
mining and current R& D includes work
on utilising data mining with multivariate
statistical analysisresultsasa‘guide’, to
improve success of the mining techniques.

TheFuture

The rapid advances in database systems
(or, more widely, information intensive
systems) over the last 30 years or more
indicates that the future is an exciting
challenge. The wusual issues of
performance and accuracy will continue
alongside issues such as improved
representativity, expressibility,
universality of access and universality of
understanding of the information assisted
by metadata and the WWW.

[ |

Please contact:

Keith G Jeffery — CLRC
Tel :+44 1235 44 6103
E-mail: kgj@rl.ac.uk
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Health and
Information
Technology

by Vesa Pakarinen

Astheinformation society isbecoming
mor e concretein EU member states, the
challengeisto synchronise the rapid
development of infor mation technology
with the changing market of health care
and medicineitself. Therapid changes
that have taken placein thefield of
informatics, have also an important
knock-on effect in the health sector.
However, pure technology is not
sufficient, the acceptability of
healthcar e policy makersand end-users
is of utmost importance. Ascitizen’s
aspect is becoming more and more
crucial, the whole area of health care
serviceprovidersismigrating to anew
position, wher e qualified, managed and
seamless careisthe ultimate goal of
health care strategy taking into account
the general trends like ageing and
integration needs of systems.

The European industry — not having access
to adequate and consistent information of
thework effortsand of the expertise of R&D
in health telematics —is not lways able to
well understand their requirements, the
diversity of needs (driven by organisational
and socio-cultural differences).
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Information technology also plays an
important role in solving the structural
problems of health care, combined with
decision to re-engineering and change
management. This also means changesin
the economy and functionality of an
organisation using information technology
and information systems. An information
system is always logical and it is
impossible to introduce it into a non-
logical environment - which iswhy also
the environment has to change. Process
management has been brought into health
care mainly through the development of
information systems.

Also the need to benefit of a knowledge-
based health service to citizens and
professionals, using available new
telematics technologies is growing, due
to the development of evidence-based
medicine.

Objectives of the Working Group

At the end of 1997, the ERCIM Health
and Information Technology Working
Group was initiated, mainly because
many ERCIM-members are working in
thefield of Health Care (or medicine). The
origina purpose of the workgroup was to:

* build up an ERCIM network for
people and organisations working in
thefield e.g. by its own www- pages
and workshops

General
strategy

Information

strate

New IS |
Environmentf

Integration aspects of complex systems.
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e raise awareness of this WG within
ERCIM, the EU Commission and
national actors

* prepare joint project proposals among
ERCIM-institutes.

In 1998, the Working Group held one
meeting in in order to find common
interest among ERCIM-members for
practical projects (see ERCIM News No.
34). A possible co-operation platform was
seen in the 5th Framework Programme of
European Union. The working group
identified some coherence, including
keywordslike:

« integration of heterogeneous medical
information

» technology transfer and societal
embedding of innovations in health
telematics

« enabling technologies (e.g. XML) in
health care

* biosignal interpretation

« assistive technology for citizens with
special needs.

As networking tools are improving and
the boarders of organisations are getting
more diffuse, the focal points of the
ERCIM-network activities could be:

« enhancement of publicity, data
accessibility and information services
with regard to socia and health
information technology and its
applications

« implementation of joint R&D projects
with several partners at the European,
national and regional levels

« intensification of collaboration
between ERCIM organisationsin
order to develop and utilise
information technology and telematics

« co-operation with regional and other
equivalent centres of excellence.

There are two key possibilities how this
Working Group could concentrate to the
domain. Another, traditional dimensionis
to sub-specialise into very deep and
narrow know-how in selected areas.
Another possibility would be focusing on
the integration aspects of complex systems
used in health care (seefigure). The latter
kind of orientation implies co-operation
with other ERCIM Working Groups, like
user-interfaces and usability in general.
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Concerning citizens aspects, there can be
danger that we are entering into a society
where citizens loose control of the
technology development. It may be that
data security and privacy solutions are
unreliable, and where governments and
corporations can use health databases for
their own purposes, even against the
interests of the individuals. Already today
we can see that inequality between citizens
and regions are increasing depending on
whether there is a possibility to use
information technology or not.

Themes that could be explored in the 5th
Framework program:

epersonalised user interfaces
eusability
*independent living solutions

econtent provision (health information,
guidelines etc.)

sintegrated solutions for citizen centred
wellness & health

*E-Health
eambient intelligence.

As concrete actions, the working group is
planning to have a workshop during
ERCIM week in Amsterdam, preliminary
date is the 3rd of November 1999. The
aim of the workshop is drafting a proposal
to the 5th Framework Programme,
focusing on the second call of Information
Society Technologies Programme (IST,
deadline 15th Dec 1999). Preliminary
partners and collaborating companies have
being identified in active member
organisations of ERCIM and preliminary
interest isin the Key Actions 1.1-3.
Another occasion to finalise the proposal
could be around 1ST-99 conferencein
Helsinki at the end of November 1999.
[ ]

Links:

HIT web pages: http://www.vtt.fi/

Please contact:

Vesa Pakarinen — VTT
Tel : +358 3 316 3358
E-mail:Vesa.Pakarinen@vtt.fi

The World Wide Web
Working Group - W4G

by Stuart K Robinson

The World Wide Web Consortium,
W3C, an industry consortium of over
350 organisations, jointly run at the
W3C hosts MIT (USA), INRIA
(Europe) and Keio University (Asia),
was created to enhance the
interoperability and promote the
evolution of the World Wide Web.
‘Leveraging Actions for Software
Technologies’, sponsored by the
Europeam Esprit programme, were
aimed at accelerating the wide adoption
of innovative softwar e technologies by
European industrial, financial and
commercial users. On 24 November
1997 W3C announced the launch of
W3C-LA (Leveraging Action), ajoint
project between INRIA and CLRC-
RAL to leveragethe Web for European
industry. By the end of the project in
1999, Eur opean member ship of W3C
had increased by 38%, faster than in
the USA over the same period.

The core developments of the W3C
improve the basic functionality of the
Web, increasing its expressive power and
itsflexibility. During the lifetime of W3C-
LA, the Web has undergone fundamental
change, going from a system concerned
with the world-wide exchange of a
particular form of document (expressed
by HTML 4.0) to one based around:

ethe separation of content from
presentation with the introduction of the
concept of style sheets, (CSS,
http://www.w3.0rg/Style/), which the
association of style with tags

« the exchange of user-defined structured
data (XML, http://www.w3.org/lXML/),
a special case of which are documents,
aspecial case of whichare HTML 4.0
documents.

The Extensible Markup Language (XML)
uses the concept of an optional description
(a Document Type Definition - DTD)
defining the structure of the data and
exchanges datamarked up using the tagging
declared by that DTD. For the particular
case of HTML documents, aDTD -
XHTML (http:/mww.w3.org/MarkUp/) is
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currently under development.Further
DTDsare under development, for example

« for mathematics (MathML —
http://www.w3.org/Math/)

esynchronised multi-media (SMIL —
http://www.w3.org/AudioVideo/)

* chemistry (CML —
http://www.venus.co.uk/omf/cml)

* schematic graphics (SVG —
http://www.w3.0rg/Graphics/SVG/).

The shift to XML, allows*documents’ to
be exchanged that are compositions of
several tagged components from differing
DTDs, asall structured datais expressed
in the same format.For example, a
document can have text using XHTML,
with sections using mathematical notation
(MathML) embedded within aschematic
graphic, al within one uniform framework
(one syntax, one parser).

Style sheets (now XSL, http:/mww.w3.org/
Style/XSL/ with enhanced tag identi-
fication) can be applied uniformly to any
DTD. Additionally, an API to the abstract
syntax of the document has been defined
(Document Object Model, DOM
http://www.w3.0rg/DOM/), which,
coupled with scripting, allows portable,
interactive, client-side processing of the
transmitted data, reducing server load and
Internet traffic.

XML not only provides the basis for user
defined data exchange, but additionally
provides the framework for the exchange
of Web infrastructure data, such as meta-

How it fits together 1998

RDE: Semantics
XMI - stricture
HTTP 11

RDF schema can constrain
exchanged content and allows the
expression of relationships between
‘entities’ on the Web, for example,
CLRC wrote this page, or CNR
confirms that CLRC wrote this page.
This is the basis for a more general,
meaningful, meta-data mechanism
and the road to Tim Berners-Lee's
‘Web of Trust’ (http://www.w3.org/
1998/02/Potential.html).

data (http://www.w3.org/M etadata/).
Previously, a whole series of unrelated
syntaxes and semantics were being
developed, resulting in *browser bloat” and
aheavyweight HTML. Such infragtructure
mechanisms, for example content selection
(http://www.w3.org/PICS/) and privacy
preferences (http://www.w3.0org/P3F/), can
become particular XML applications. In
particular, the introduction of the Resource
Description  Framework  (RDF,
http://www.w3.org/RDF/) allows the
exchange of semantics over the Web as
just another XML application. The
Resource Description Framework (RDF)
integrates avariety of web-based metadata
activities including sitemaps, content
ratings, stream channel definitions, search
engine data collection (web crawling),
digital library collections, and distributed
authoring.

With thisinfrastructurein place, and with
the energy of commercid interest in digital
television (http://www.w3.0org/TV/), the
integration of the Web and television is
rapidly  approaching.  Different
standardisation bodies and vendors will
make significant efforts over the next year
to achieve this, thus enabling applications
such as browsing the Web using a
television set, or using Web content
formats to annotate a tel evision broadcast,
making television more interactive. With
these innovations, the whole fabric of
society changes — entertainment, the
democratic process, business and the
workplace.

W3C-L everaging Action

W3C-LA developed awareness of the
W3C and these recent changes, and
encouraged industry champions to
demongtrate their positive impact on future
business. Key initiatives were devel oped
to characterise the business driversfor and
the impedimentsto the uptake of the Web's
maturing technology opportunities. The
W3C Officeinitiative, established through
W3C-LA, resulted in six European W3C
local offices being opened at ERCIM
ingtitutions. Later sections below detail the
activities of the first and last Offices to
open during W3C-LA

W3C Offices

To enhance the communication between
W3C and the Web community, W3C-LA

opened six European W3C nationd Offices
(RAL, GMD, SICS, FORTH, CWI, CNR)
asthefirst point of contact between the
Consortium and local W3C members, and
also the general public, with an ongoing
responsibility to organise local events.

Symposia and Wor kshops

To encourage organisations to start to use
the Web as a ubiquitous medium,
meetings were held across Europe. The
pattern established by CLRC and followed
by the other Offices was an initial "
management level introduction to W3C,
followed by technical workshops and a
specific hands-on workshops and finally
anindustria champions day. Additionally
a large number of other talks and
presentations were given throughout
Europe, amonthly Newsletter established
and a W3C Office Press Releases
distributed.

To exhibit innovative uses of the W3C
developments, shrink-wrapped
demonstration packages were developed
and disseminated throughout Europe at
W3C-LA or related events. The
demonstrations gradualy used more of the
results from the W3C-LA technical work-
packages as the project progressed and
included: HTTP 1.1 Performance, PICS,
CSS Vadlidator, MathML and XML, PNG,
Scalable Vector Graphics, SMIL, Amaya,
RDF and Workflow, XML/XSL and
Hyperglossaries and CGM Web Profile.

The Web community uses the Web itself
as the primary medium for
communication. W3C is no exception.
W3C-LA enhanced European access to
W3C information by beginning to mirror
the INRIA site at the Offices via satellite.
This also allowed the establishment of
African Officesin Morocco and Tunisia

The W3C-Office
at Rutherford Appleton Laboratory

The RSA Symposium: Visions of the Web
Thefirst officeto open was that at RAL.
Activities began with a high-profile W3C-
LA Symposium at the Royal Society of
Arts in London in December 1997
organised jointly by Computer Weekly,
DISC and RAL. Some 150 senior
executives from leading UK companies
heard W3C Chairman Jean-Francois
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Abramatic open the proceedings by
describing the Web as a people-to-people
communication medium, a machine-to-
people framework for computing
knowledge and a machine-to-machine
information infrastructure. He was
followed by star attraction Tim Berners-
Lee, inventor of the Web, and W3C
Director, who described his dream of a
hypertext system which would be
‘personally cool’, enable social efficiency
and understanding and allow the
exploitation of computing power in real
life. Hisvison wasfor the Web to become
a single universal space encompassing
PCsto TVs, hypertext, video on demand
and RT channels and spanning the
personal to the global, the scribbled to the
polished. Getting somewhat carried away
he even coined a new word

‘intercreativity’ meaning building things
together in the Web. He went on to talk
of the importance of the "Web of Trust",

N

W3C-LA Symposium at the Royal
Society of Arts in London in
December 1997.

the whole security infrastructure from keys
and signed documents to personal
information, which will allow electronic
commerce to take place safely and
securely. The afternoon was devoted to
the explanation of the work of the W3C
covering the User Interface, Architecture,
and Technology and Society Domains.
These talks were complemented
throughout the day by demonstrations that
illustrated many of these new
developments and how they could impact
the Web in the future.

Following the success of the RSA event,
the office published a UK W3C monthly
newsletter highlighting a current topic,
and tracking membership trends and Web
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related events. Some 800 organisations
asked to receiveit and futureinformation
about the W3C. The Newsletter was made
available to the other European Offices,
and is available throughout Europe viathe
local Offices.

Further *Open Symposia’ describing the
recent Web advances took place as further
offices opened at SICS, GMD, CWI
(March/April 1998), and a tutorial event
was held at FORTH in September 1998.
These were followed by "Demonstrator
Advice Workshops" aimed at potential
industrial champions (users of W3C
recommendations and WB3C-LA
demonstrators). The purpose was to
explain to potential users the technologies
behind the demonstrators, thereby
encouraging their take-up. A Technical
Workshop, with RAL experts detailing
variousinnovations, was held at RAL on
17th July 1998 and a hands-on SMIL (the
most devel oped demonstrator) workshop,
alsoat RAL.

The Office hasits own Web site and all
existing (and Future) Newdletters and the
slides from many of the events are
available through that site. Additionally
the RAL W3C Mirror site began operation
in February 1999. For more information
on the RAL W3C Office see
http://mwww.w3c.rl.ac.uk

A second RSA event was run in December
1998 where industrial champions
presented use that they were making of
the emerging technologies from thereby
encouraging its take-up by other users.
Jon Bosak of Sun give an excellent talk
on XML, highlighting the effect of the
XML linking proposals, illustrated by
showing the work of a Californian
company with its copy in XML and using
XSL to styleit in different newspaper
styles. Chris Lilley of the W3C gave an
overview of the SVG activity. Tony Stuart
of RivCom gave an entertaining talk on
how RivCom are using XML to specify
industrial data on arange of projects. Lynn
Labieniec from RivCom were also
demonstrators along with staff from RAL,
INRIA and VHL. Much had already
changed in one year!

The W3C-Officeat CNR

The Italian W3C Office (e.mail: w3c-
cnr@cnr.it) organised its opening event

on April 22nd 1999, in Pisa, hosted by
CNR. The event was a success, with more
than 130 participants and presentations
offered by the W3C team. The event also
hosted a round table, where convenors
expressed their views about the
opportunities of Internet applications, and
the related difficulties. It was stressed that
the use of the Internet by the public at large
in Italy is not as widespread as in other
countries, but the general feeling was that
the size of the market would grow rapidly.
From this perspective, theinterest showed
by the Italian Government in the
Information Society appears to emphasise
the growth of the use of this technology.

The Ministry of Industry participated in
the event and declared that they were very
interested in supporting the Officeinitiative
and its activities. As a consequence of the
opening event, aweb site (http://w3c.cnr.it)
and adiscussion list (w3c-it@cnr.it) have
been set up. Details about the event, and
full coverage of sessions are availablein
real video on the site.

After the opening, the Italian W3C Office
immediately started to work with the
[talian W3C members. A plenary session
has already been held and more will be
held on a monthly basis. The Italian
members appreciate this approach as it
allows them be more in contact with the
Consortium than merely being present at
international events. The Italian Press has
already showed high interest in the
Office's activities. Many Italian
newspapers have aready covered Office
activities and a more constant and official
presenceis being planned. After these first
months of existence the Officeis planning
its activities for the near future. First of
all aschedule of eventsfor varioustarget
audiences will be released in September.
The writing of documentation, illustrating
the advantages of becoming a W3C
member will be the first step in a
recruitment campaign.
[ |

Links:

W3C: http://www.w3.0rg/
W3C-LA: http://www.w3.0rg/W3C-LA/.

Please contact:

Stuart K Robinson — CLRC
Tel: +44 1235 44 5119
E-mail: S.K.Robinson@rl.ac.uk
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ERCIM Projects

ERCIM is participating in research projects of the European
Commission (EC) as co-ordinator or associated partner. In
these projects several member institutes conduct the research
activitieswhile ERCIM isresponsible for administrative tasks.
ERCIM offersits expertise in the management of international
research projects when at least three ERCIM members are
involved. ERCIM currently participates in the following
projects:

* ESIMEAU — information technol ogies for the modelling of

water resourcesin semi-arid zones (see page 33)

* THETIS, a data management and data visualization system
for supporting coastal zone management for the Mediterranean
sea (see article below)

* DECAIR, development of an earth observation data converter
with application to air quality forecast, (see page 36)

» SIMES, aresearch project on multimediainformation systems
for environmental remote sensing in the sub-Sahararegion
(see page 35)

* MtoM 3D - Made to Measure garments, 2D-3D approach. A
project that aims to increase the added value to clothing
products made in the Mediterranean area (see page 36)

* DELOS —an ESPRIT Working Group aimed at promoting
European research into further development of digital

Under the Fifth Framework programme of the EC, ERCIM has
recently had four new projects accepted:

* ANFAS, a Euro-Chinese research project with the goal to
develop a decision support system for prevention and
protection against floods using modeling and simulation
techniques

» aNetwork of Excellence for Digital Libraries which will
provide the framework for the formulation and activation
of aninternational research agendain the DL domain; this
isafollow-up of the DELOS Working Group

« afeasability study for C-WEB, a project that aims at
designing a generic platform based on open standards to
support community-webs; typical target applications are
semantic portals and corporate memory systems

* astudy to identify the potential research areas, priorities
and partners in South Americafor the Information Society
Technologies (IST) programme.

Links:
ERCIM projects: http://www.ercim.org/activity/projects.html

Please contact

Bruno Le Dantec — ERCIM Office
Tel: +33 1 3963 5053

library technologies (see page 12)

THETIS - A Data
Management and
Visualization System
for the Support of
Coastal Zone
Management in the
Mediterranean Sea

by Catherine Houstis

Theaim of the THETIS project isthe
design and development of an open
federated environmental scientific
information system for the support of
theinterdisciplinary area of Coastal
Zone Management. The THETIS
system ar chitectur e takes advantage of
distributed computing infrastructures
including Digital Library, Mediation,
Graphical Information Systems (GIS)
and World Wide Web technology to
provide single point access, location,

E-mail: Bruno.Le_Dantec@ercim.org

integration, retrieval, and visualization
of distributed geospatial data and
programsremotely viaaWeb browser.

Scientific repositories have traditionally
evolved in isolation. They are essentialy
legacy systems running in stand-alone
mode. Thereis an increasing need for
scientists, engineers, and decision-makers
to integrate the wealth of accumulated
information. Coastal Zone Management
support and, more generally, decision
support based on scientific data depends
on the dissemination and visualization of
information possibly geographically
distributed over anumber of heterogeneous
and autonomous scientific data repositories
from asingle point of access. In addition,
it can be significantly aided by the
generation of new information through the
remote execution of simulation and data
processing models possibly located on
legacy systems, on demand.

Coastal Zone Management (CZM) isa
methodology for the holistic management
of al coastal resources with the ultimate
aim of promoting sustainable development
of coastal zones. An abundance of

information has been accumulated for
CZM. Thisinformation is the result of
work in several scientific disciplines such
as marine biology, oceanography,
chemistry, and engineering. It is very
diversein terms of content, resolution or
accuracy, storage formats, and the types
of repositories that manage it. Typical
information used for CZM purposes
includes monitored data and images that
may be stored in various databases, files,
and even spreadsheets. Furthermore,
mathematical models exist for simulating
physical processes of coastal sea
circulation, wave generation, sediment
transport, etc. In addition, techniques such
as image processing and statistical
methods for reformulating, fusing, or
extracting information from monitored
dataare available. Data access may require
specialized vendor database tools and
integrated access does not exist. In the
simplest case data exchange is
accomplished through surface mailed
diskettes. Moreover, scientific models are
often implemented as legacy programs
that require specialized hardware and
software to execute.
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The THETIS system is an Environmental
Scientific Information System designed
and implemented for managing data for
coastal zonesin the Mediterranean Sea.
The system is accessible through the
WWW and provides user access to data,
programs and images stored in
geographically distributed scientific
repositories. The user is able to locate,
retrieve and visualize data stored in these
repositories from a web browser. In
addition, the user can produce data on
demand by remotely invoking programs
with appropriate datainputs and visualize
these data using a GIS based user
interface. Search of data/programsis also
done via amap. GIS's provide a natural
user interface since environment related
data have always a geographica attribute.
In addition, specialized visualization
software is used. The user is capable of
storing the results of program invocations
back into the system by means of an
automatic publication system that is
implemented within THETIS. Thus a
globally shared digital library of scientific
information is formed dynamically
regarding the application of interest, i.e.,
coastal zone management.

The THETIS system design is based on a
number of components, namely, a
distributed search engine, a distributed
retrieval engine, the system data
repositories and the user interface as
shown in Figure 1. The search engine
implements a distributed search of
metadata regarding the system repositories
or publishing sites. There are two different
types of metadata addressing data and
programs. The FGDC standard has been
used as the basis for both of these types
because of the common geospatial
component in environmental data and the
thematic information requirements by the
standard. Metadata, an electronic form
implementing the standard’ s agreed fields,
are completed/edited by repositories
publishers (i.e., scientists that make their
data/programs/images available to the
system) and directly submitted viathe web
to the THETIS system. The search engine
automatically indexes these forms.
Moreover, a spider program also
automatically retrieves metadata from
repositories when the repositories are
updated independently and maps them
into the systems metadata. Search queries
are based on thematic keywords, specific
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organization names and/or geographical
locations selected graphically on a map
(by encircling the area of interest viaa
mouse) at the user interface. The output
of search queries provides metadata
information about data, programs and
images and alink of their location. The
user brows metadata information then
selectsalink of interest and queriesit via
the retrieval engine.

The retrieval engine offers two main
functionalities. First, it enables the access
of data and images that reside in
distributed publishing sites through a
JDBC interface (other interfaces such as
FTP and HTTP are also supported). In
accordance with thisinterface, the retrieval

query locally. This engine maps the user
global query into local queries, each for a
different query execution engine of some
remote publishing site, and a composition
query for producing the final result. Client
sites communicate with publishing sites
viaa CORBA communication module.
Local queries received by the query
execution engine of a publishing site are
sent for execution to the appropriate
wrappers of the site. The query execution
engine has a runtime system to integrate
the results of local queries.

As a second functionality, the retrieval
engine enables the invocation of remote
program execution with input data
arguments that are the result of distributed

| WWW Lnterfuce |

\ a

wietadata Fes s

senrel

Server Mode

- Wrapped

' |

i P

data sets
el

Provider :

Figure 1: THETIS architecture.

engine supports arestricted SQL query
language to query the data. To support a
distributed access to data, data publishers
first have to make their data available in
the form of relational tables. The data
themselves do not have to residein a
relational database though. Instead, a
software module, called a data wrapper,
takes charge of the dynamic trandation of
the original datainto arelational format
when queried. Severa datawrappers are
availablefor different kinds of dataiin the
THETIS system. Once data are published
via data wrappers, the query execution
engine at the client site processes a user

SOM-like f
content
efHEry

gueries. Such invocations are performed
via a job execution language. The
processing of job execution commandsis
somehow similar to queries. First,
program publishers publish their programs
viaprogram wrappers. Then, aclient site
sends to the publishing site where the
program resides a job execution
command. At the publishing site, job
execution commands are processed
asynchronously. A job manager module
requests execution of the queries that
compute the program inputs, invokes the
execution of the program, makes the result
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Figure 2: Thetis user interface.

available to the client, and also notifies
the client of the result.

There are three different application
demondtrators integrated from the scientific
repositories connected to the system, which
we call scenarios of use of the THETIS
system, and which support coastal zone
management: A Waste Transport scenario
for the computation of concentration of
effluents based on general circulation data
displaying the movement of pollutants,
calibrated for the north coast of Heraklion
in Crete; A Sea Structure Tracking
scenario, which alows for the study of the
dynamic of oceans through stepwise
satellite image processing from satellite
pictures of the Mediterranean Sea; and A
Wave Prediction/Hindcasting scenario,
which is based on the calcul ation of wave
climate at specified points based on
historical wind and wave data, applicable
any wherein the Mediterranean, provided
that local input data are available. The
scenarios are implemented interactively
with the user. The user isalso allowed via
the web interface to submit parameters
relevant to the programs he/she is remotely

executing, such as grid accuracy, wind
direction, etc. These inputs are user
dependent and required for the execution
of scientific programs. The user interface
isshown in Figure 2. It displays an instance
of the search and retrieval capabilities of
the Waste scenario visuaized on amap of
the North of Crete. At the user interface the
user may visualize the resulting dataviaa
Geographicd Information System, VRML
and customized visualization tools
automatically invoked by the Web browser.

The THETIS project started on 1 July
1998 and will be completed on 31
December 2000. The THETIS consortium
includes the research organizations:
Ingtitute of Computer Science and Ingtitute
of Applied Mathematics, FORTH,
University of Crete, Institute of Marine
Biology of Crete, INRIA and IMA-CNR,
corporations specializing on the
management  of  environmental
information: HR-Wallingford (England),
and Alcatel Industries (France), and a user
group: RECORMED which consists of
delegates of four Marine Research
Organizations, namely, ICRAM (Italy),
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IEO (Spain), IFREMER (France) and
NCMR (Greece). The project coordinator
is ERCIM. The project leader is ICS-
FORTH.

[ |
Links:

THETIS web site: http://www.ics.forth.gr/
pleiades/THETIS/thetis.html

Demo server: http:/kos.ics.forth.gr:8000/
CoordsIndex.html

Visualization in THETIS:
http://thetis.ima.ge.cnr.it/~thetis/wave/
wave.htm

Please contact:

Catherine Houstis — FORTH
Tel: +30 81 39 1729
E-mail: houstis@csi.forth.gr
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ESIMEAU -
Information
Technologies

for Water Resources
Management

and Modeling

In Semi-Arid Areas

by Fadi El Dabaghi

Theincreasing demand of freshwater
associated to the decrease in water
resour ces and the extensive use and
pollution are calling for better design
and optimal exploitation of hydro-
systems. It isuniversally recognized that
water resour ces problems are complex,
characterized by the interaction of
several physical phenomena, some of
which we can not easily understand.
Any effort to develop a solution for
these praoblems, whether it isto preserve
water for irrigation, or to manage a
water shed, or to build adam to alleviate
flood problems or to oxygenate a lake
to eliminate eutrophication problems
must be based on an approach that
considers all cause and effect
relationships and evaluates in a
systematic way the various alter natives.

Similarly to other decision support
problemsthat deal with the environment,
the appropriate way for doing thisisthe
use of systemstheory. That isan approach
that accounts for the feedback among the
various components of the ecosystem
studied and which attempts to express
mathematically the interrel ationships that
exist. Likein any engineering or science
topics, when treating problems related to
water resources the following has to be
considered:

« Partial Differential Equations based
governing equations involving
parameters and/or coefficients that might
be known or need laboratory or in situ
experimental information for their
evaluation

« phenomena occur in ageometric domain
that can be awatershed, alake, ariver,
etc
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*well posednessis required (boundary and
initial conditions are needed)

«Computer code for numerically
computing the unknown variables using
anumerical method (finite difference,
finite element, finite volume based)
therefore involving the so-called
discretization or meshing of thedomain
through a pre-processor

epost-processing facilities.

Once acomputer model built, one can then
proceed to further smulations of scenarios
that represent the user’s requirement and
exploitation. However, the end user has
to go through all the process, i.e. data

The main objective of ESIMEAU isto
build an infrastructure of an integrated
system to be used as a single decision
support system for the management of
water related issues. Such an open work
platform will embody numerical models
and simulators operating on spatial
geographic databases, as well as data
acquisition and data management tools.
The direct beneficiaries are spatial
planners and decision makers who will
find through such a system, efficient
operational facilities in the preparation
and the installation of planning and/or
emergency measures directly related to
water — both as a sustainable resource and
as a natural hazard — in general, and
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Figure 1: Esimeau Integrator.

analysis and data preparation for amodel,
domain meshing, computer simulation,
post-processing and decisions. Thisisa
bit cumbersome.

ESIMEAU Objectives

For the sake of illustration, within the
ESIMEAU project, only surface water is
considered. Important components of this
framework are data and models. The data
reflect the current and future conditions
in the area studied, while the models are
mathematical constructs that describein
guantitative terms the relationships that
exist in the real world. Although
mathematical modelsfor water resources
problems have been developed for some
time, their use is not widespread,
particularly in developing countries,
because they are cumbersome to use
and difficult to comprehend by people
without extensive mathematical and
computer background.
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i ¥ ¥ 1 ¥ ; 'y

i Information System (eq GIS & DBMS) i

HPCN Faoilities

specifically for semi-arid areas. The main
actions to be addressed are :

*develop or integrate tools for the
management, analysis and treatment of
heterogeneous data taking into account
the semi-arid climate characteristics;

* model and analyse rapid phenomena
such asfloods and solid transport or dow
scale ones such as eutrophication,
erosion, climate change and develop
appropriate numerical algorithms for a
better and realistic simulation
reproducing the real physical situation
of the phenomena under investigation ;

« integrate these conventionally separately
dealt with application domainsinto a
single application through intelligent
interfaces within an appropriate and user-
friendly framework.

The architecture of the system to be
developed will contain:

« general modules such as graphics, data
base management systems (DBMS),
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geographic information systems (GIS),
shells, simulators, etc which will
constitute a part of the skeleton of the
system

« specific modules taking care of particular
physical applications (hydrology,
hydraulics/hydrodynamics, eutrophication,
etc.) areto be developed separately step
by step. Within the framework of the
present project, the numerical modules
are focused on the mechanical treatment
of eutrophication, the flood/release risk
management occurring in watersheds
will be limited to the state of the art for
further numerical modeling.

A dynamic modular approach is adopted
in order to integrate the various
contributions of the partnersin three main
levels in an open generic platform
characterized asfollows:

« & thetop level, the ESIMEAU integrator
which will allow the end user without
prior or deep knowledge about computer
technology, to access and use within a
user-friendly environment all the
operational modules, data manipulation,
model access, visualization, numerical
simulation and post-processing including
thematic maps

« & theintermediate level, specific modules
for data treatment, and numerical
simulation/prediction modules. These
modules are developed following the
general ESIMEAU architecture (Input /
Output), and integrated whenever atask
isfinished and implemented.

«at the lower level, data access,
consultation, modification and
visualization interfaces.

For a good coherence, an efficient
exchange and a positive collaboration
between partners, the philosophy of work
will be reinforced by specific Information
Technology (IT) knowledge transfer
parallel actions towards south partners :

* develop and implement methodol ogies
based on Geographic Information
Systems (GIS) for handling datasets for
water resources management

« training and dissemination actions on the
use of GIS packages such asARCVIEW,
and High Performance Computing
(HPCN) as well as on numerical
methods and modeling/simulation

V,up:@. J1 mss
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*build the integrator WEB site devoted to
the project for real time information on
the development and progress.

As mentioned above, the water and/or
environment national boards and/or
specialized companies are the privileged
end-users of ESIMEAU. Such a system
isof crucid interest to them sinceit offers
an evolutive generic platform based on an
open global architecture. It is built with
respect to various water issues and linking
traditionally water resources aspects
related to separate domains, specifically
research and I T tools with socio-economic
actions.

CruCID

In addition to ESIMEAU, ademonstration
project called CruCID will focused on the
use of High Performance Computing and
Networking in the modeling and
simulation of flood wave propagation. The
end users are organisms concerned with
flood alert, inundation prevention,
watershed planning and environmental
impact studies, as well as institutions
interested in HPCN platforms and the
associated tools. The project will improve
the capabilities of partners from
developing countries related to the
implementation and development of
HPCN parallel computing, and its
applications to engineering sciences. As
for the European partners, CruCID (Flood
Modeling using HPCN) will provide an
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opportunity to extend their research
experience in HPCN techniques, usually
devoted to high technology fields such as
Computational Fluid Dynamics, to some
important new environmental applications
such water resources.

The parallel version(s) of the selected
software from some available freeware
ones, to be implemented within CruCID,
will reduce drastically the computational
costsand CPU times, which will alow the
simulation of large scale problems and
consequently provide more reliable
results. Such HPCN based software could
be the backbone of aflood alert system.
The consortium will be opened to water
agencies in charge of flood alert and
protection.
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Figure 4: HPCN Performance for one
phase flow analysis.
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The partnersin ESIMEAU and CruCID
are: ERCIM; INRIA; IACM-FORTH,;
IRD-Institut de recherche pour le
developpement, France; RIKS-Research
Institute for Knowledge Systems, The
Netherlands; ENP-Ecole Nationale
Polytechnique d'Alger, Algeria; ESIB-
Ecole Supérieure d’'Ingénieurs de
Beyrouth, EUCLID, Lebanon; EMI-
Ecole Mohammadia d’'Ingénieurs,
ONEP-Office National del’ Eau Potable,
Morocco; CITET-Centre International
des Technologies de |’ Environnement de
Tunis, ENIT-Ecole Nationae
d’Ingénieurs de Tunis, Tunisia.

[ |
Links:

Esimeau web site:
http://www-esimeau.inria.fr

Please contact:

Fadi El Dabaghi — INRIA
Tel: +33 139 63 53 43
E-mail: Fadi.El_Dabaghi@inria.fr

SIMES -
Environmental
Multimedia
Information System
for Sub-Saharan
Africa

by Olivier Monga

SIMESisa Resear ch and Development
project on information systems
dedicated to environmental monitoring
systems. It aims at providing a
multimedia exchange platform for
environment resear chersand actors,
and to facilitate the dissemination of
information produced by the
environmental monitoring systems.

SIMES aims at integrating the various
tools needed for the acquisition,
management, processing and
dissemination of full multimedia
information related to environment. Itis
dedicated to environmental monitoring
systems dealing particularly with the
dynamics of socio-ecosystems, the
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exploitation of renewable resources, and
the impact of human activities on the
environment, with a first area of
application in sub-Saharan Africa. It will
provide a ‘ generic information system’
in form of atoolbox to be used by these
monitoring systems to implement their
own information system. The result
should facilitate the networking of all
information produced by the numerous
research operations and development
projectsin thisfield.

SIMES is based on the Web and on
Corba and will enable the networking of
environmental information and the
related processing packages, it will also
provide a user-friendly Web interface for
the navigation among the networked
information and processing fecilities. All
potential userswill thus be able, from a
simple microcomputer connected to
Internet, to access the available
environmental information and to run the
related available processing packages.
The navigation interface will be based

Fishermen in the inner delta of the
Niger river.

upon the various ‘views' relevant for the
information structure (eg, geographical
co-ordinates, chronology, geographic and
thematic thesaurus, semantic fields,
taxonomic tree, information format,
institutions names, etc.).

The system specification documents are
available at http://www.ercim.org/simes,
and an interface prototypeis available
for apilot monitoring system in Mali.

SIMES will provide a set of integrated
tools and a methodology for setting up
information systems dedicated to
environmental monitoring, including
numerous processing packages. Any
application aiming at monitoring the

dynamics of socio-ecosystems,
particularly related to the exploitation of
renewable resources or to the impact of
human activities on environment, should
be natural users of SIMES tools and
methodology.

SIMES incorporates numerous pilot
applications so as to ensure a pertinent
focus for the tools selection and
development/tuning, as well as to
validate these tools. The first and most
advanced application is a monitoring
system on the fishing activitiesrun in the
central delta of the Niger river in Mali
(Observatoire de la Péche dans le Delta
Intérieur du Niger). Two other ongoing
applications are in  Senegal:
‘Observatoire environnemental de la
vallée du fleuve Sénégal’ and the
‘ Observatoire démographie-santé de
Niakhar'.

SIMES uses for data processing the most
advanced techniques in image
processing, statistics, modelling and
artificial intelligence. Especially, recent
Computer Vision Tools are used such as
image mosaiquing and registration.
These methods enable to registrate and
match multi sensor images of a same
area: satellite images, aerial images.
SIMES isrun by a consortium of nine
ingtitutions: University of Oxford, Vrije
Universiteit Brussdl, Université de Berne,
ERCIM, Ecole Supérieure Polytechnique
de Dakar, Université de Dschang, Ecole
Supérieure Informatique de Bobo
Dioulasso, Institut d'Economie Rurale,
CNTIG), lead by INRIA and IRD.

[ ]
Links:

SIMES: http://www.ercim.org/simes
Monitoring system on the fishing
activities run in the central delta of the
Niger river: http://www.orleans.orstom.fr/
ext/pechedcn/

Please contact:

Olivier Monga — INRIA
Tel: +33 139 63 53 01
E-mail: olivier.monga@inria.fr
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MtoM3D - Made-to-
Measure Garments

by André Gagalowicz

TheMtoM 3D resear ch project aimsto
develop the market and the value of the
appar el products made in Developing
Countries by adapting existing
industrial solutionsto the plus-size
sector, a made-to-measure-based
activity. Expert knowledge leads the
design of a patter n-alteration system,
prototyping and validation being
achieved in a 3D simulation of the
adapted garment.

Traditional made-to-measure methods and
equipment are analyzed to establish a set
of alterations for 2D patterns in order to
provide astandard model for aset of plus
size mannequins. This set of mannequins
represents different conformations of
human bodies that belong to the plus size
sector. This set of mannequins helps to
determine the size of the garment from a
standard size chart. The garment patterns
from this standard size are altered using
astandard apparel grading system. Then,
available 3D data of amannequin are used
to develop arealistic simulation software
that takes into account fabric parameters
describing the fabric mechanical

properties of asimulated garment in order
to numerically dressit on asimulated 3D
mannequin. The simulation of draping
effects are controlled by comparison with
the draping of areal mannequin. At this
stage of the project, we have the digitized
2D patternsfor a plus size mannequin and
a procedure to simulate how a 3D
mannequin wears a garment built for these

Draping
simulation.

patterns. Here, we merge thisinformation
to study the simulation of an adaptation
of astandard size to a plus size garment.
The results are validated by mounting
manually the computed altered patterns
on the real plus size mannequin whichis
compared to the 3D computer simulation.

The software will be vaidated and merged
into aunigue software package including
a set of numerical mannequins for plus
size body conformations, a set of
alterations and grading capabilities to
adapt a standard garment to these plus size
standard mannequins, a set of commercia
garments compatible with the system and
afriendly user interface. The input for the
software is a conformation, asize, atype
of fabric and a style of cloth chosen. The
software delivers a 3D image of a
mannequin wearing a garment with the
corresponding conformation, size, cloth
and type of style.

Technology Transfer

In the textile industry, there are strong
rel ationships between industrial partners
from the North and the Countries of the
southern mediterranean coast. Half of the
industry in Tunisiaand Morocco relies on
the apparel sector. The new computer
assisted expertise being devel oped through
this projet is done by ajoint effort of
northern and southern academic and
industrial partners. The introduction and
dissemination of this technology within
the apparel industry for the production of
made-to-measure garmentswill strengthen
these links and facilitate the co-operation.
New markets for plus sizeswill benefit to
textile industry in developping countries
both in the field of garment production as
well asin the development of new

technologies. The advantages of
simulations of draping or alterations on
3D customer plus-size mannequins will
be quickly understood by the clothing
industry. It will alow to shorten the cycles
for collection design and increase the
made-to-measure garment quality.
Draping simulation wusing fabric
parameters will facilitate the use of more
diverse types of materials for garment
production.

The partners of the project are Accesit,
Morocco, CAD Modelling srl, Italy;
EMI, Morocco; INRIA; IRSIT, Tunisia;
Lectra Systemes, France; Société Moderne
de Confection, Tunisia; Styl Plus, France;
and ERCIM. MtoM3D is co-financed by
the European Commission’s INCO-DC
programme,

[ |
Please contact:

André Gagalowicz — INRIA
Tel: + 33 1 3963 5408
E-mail: Andre.Gagalowicz@inria.fr

DECAIR -
Development of an
Earth Observation
Data Converter with
Application to Air
Quality Forecast

by Jean-Paul Berroir
and Francois Llirbat

The objectives of the DECAIR project
areto provideair pollution modelswith
good quality input data derived from
earth observation (EO) satellites data,
and to design a system prototype able
to provide models with their required
data, under specific quality and
freshness constraints.

One of the major objective of the
DECAIR project isto investigate the use
of remote sensing data to estimate input
datafor air quality models. According to
the nature and usage of the data, different
kind of input data are under investigation:
datarequired for documenting the studied
area (elevation, land use); meteorological,
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initialisation and emission data, required
on adaily basis; finally parameters
required by the models for their internal
modules, such as surface uptake, energy
balance, turbulence, etc. In our
investigation we first conduct an analysis
of users requirements (authorities,
companies in charge of delivering
pollution measures, modelers), in order to
specify the needs for high quality input
data. Then, an analysis of data
requirements will be conducted in order
to select the appropriate satellite sensors
and processing methods to estimate these
input data. Finally, a prototype will be
built that delivers up-to-date land use data
and daily radiation data to models. A
sensitivity analysiswill be carried out to
select critical model parameters, and to
investigate remote sensing data analysis
methods able to estimate these parameters.

The second major objective isthe design
of a Data Management System. This
system has to be able to access, process
and integrate data from various remote
data sourceslike satdllites, ground stations,
etc., in order to maintain high quality input
data for various final users like models
users (the scientists designing and running
models), companies and authorities at
different sites, public). The system
architectureis designed to fulfill objectives
which are specific to the DECAIR project,
i.e. to give the different air pollution
models high quality * EO-processed’ input
data, and to automatically enforce
accuracy and freshness of thesedata. It is
also designed for long term objectives,
such as easy adaptation of air quality
models to a new application sites.

The architecture is based on modern
concepts and techniques already addressed
in other projects, for instance in the
telematics domain: the Mediator
technology will be used to process queries
over an integrated logical view of all the
data sources. A Monitor is responsible for
governing the execution of queries, the
call of data processing modules, the
loading of the processed data to the
DECAIR database and the access to this
database by thefinal users. The design of
the DECAIR database will handle the
technical constraints related to the large
number of image data to be stored and
their relation to Graphical Information
Systems. Communications between these
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components as well as dissemination of
resultsto end users and public authorities
will base on WWW technologies.

The DECAIR project is carried out with
a strong concern of compatibility with
concepts and standards devel oped by other
projects in environmental information
systems and telematics technologies.
DECAIR involves research teams
specidized in air quality modelling: GMD
Institute for Computer Architecture and
Software Technology and UPM, Spain,
environmental information systems:
INRIA, CLRC-RAL, FORTH-ICS,
satellite image analysis: INRIA and
industrial partners BULL and SICE. The
applicative objectives of the project areto
demonstrate the ability of satellite datato
enhance the quality of air quality
simulation, and to facilitate the
implementation of an air quality model to
new sites. The project will be
demonstrated in the cities of Berlin and
Madrid. It started June 1st, 1999, and its
duration is 36 months. The project is
administered by ERCIM.
[ |

Links:

Decair home page: http://www-
air.inria.fr/decair

Please contact:

Isabelle Herlin — INRIA
Tel:+33 1396354 17
E-mail:decair-coordination@inria.fr

CALL FOR PARTICIPATION

12th ERCIM Workshop
on Database Research

Amsterdam, 2-3 November 1999

This Workshop will address al areas of
database research in ERCIM member
groups, with the emphasis on current
activity. Extended abstracts of
presentations should be submitted by
email (inWord, RTF or Postscript) to the
local organiser, Arno Siebes
(Arno.Siebes@cwi.nl). See the ERCIM
web pages for full details.

]
Please contact

Arno Siebes — CWI
Tel: +31 20 592 4139
E-mail: Arno.Siebes@cwi.nl

EVENTS

SPONSORED BY ERCIM
RECOMB'99:
Research
In Computational
Biology

by Mireille Régnier

RECOMB99, the Third International
Conference on Computational Biology,
was held in Lyon, from April 11th to
April 14th. The two previous
conferenceswere held in the US: Santa
Fein 1997 and New York in 1998. The
4th oneis scheduled in April 2000 in
Tokyo (Japan).

Among the 320 people that attended the
conference, 183 were European, 111. One
should note an increased interest from
companies, as we had 70 non-academic
attendants.

Program Committee selected 35 papers
out of 147 submissions. Among the new
subjects discussed at RECOMB99, let us
cite the regulation mechanismsin gene
expression, and notably metabolic
pathways. Protein geometry and drug
design were also extensively studied.

Stanislas Ulam Computational Biology
Address was given by Piotr Slonimski,
Director of French Center for Molecular
Genetic at Gif-Yvette. Using software
developed by new company Gene-It, P.
Slonimski presented unexpected and
outstanding results on evolution.

Among other invited conferences,
Distinguished New Technol ogies Lecture
was delivered by Ed Southern (Oxford
University, England) on Large DNA
Microarrays. Finally, Trends in
Computational Biology were presented
by John Wooley. He pointed out the now
unavoidable contribution of computer
science for the interpretation and
classification of biological data.

[ |
Please contact:

Mireille Régnier — INRIA
Tel: +33 139 6354 78
E-mail: Mireille.Regnier@inria.fr
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Security of
E-commerce
threatened by 512-bit
Number Factorization

by Henk Nieland

On August 22, 1999, ateam of scientists
from six different countries, led by
Herman te Riele of CWI, found the
prime factors of a 512-bit number,
whose size models 95% of the keysused
for protection of electronic commerce
on theInternet. Thisresult shows, much
earlier than expected at the start of E-
commer ce, that the popular key-size of
512 bitsis no longer safe against even
a moder ately powerful attacker. The
amount of money protected by 512-bit
keysisimmense. Many billions of
dollars per day are flowing through
financial ingtitutions such asbanksand
stock exchanges.

The factored key isamodel of aso-called
‘public key’ in the well-known RSA
cryptographic system which was designed
in the mid-seventies by Rivest, Shamir
and Adleman at MIT. At present, this
system is used extensively in hardware
and software to protect electronic data
traffic such asin theinternational version
of the SSL (Security Sockets Layer)
Handshake Protocol.

Apart from its practical implications, the
factorization isascientific breakthrough:
25 years ago, 512-bit numbers (about 155
decimals) were thought virtually
impossible to factor. However,
developments went much faster than
foreseen, and at present it is a precarious
matter to venture upon quantitative
forecasts in this field. When Rivest
challenged the world in 1977 to factor
RSA-129, a 129 digit number (from a
specid list), he estimated that on the basis
of contemporary computational methods
and computer systems this would take
about 10*° years of computing time.
Seventeen years later it took only eight
monthsin aworld-wide cooperative effort
to do the job. Moreover, one should redize
that it always remains possible that a new
computational method is invented which

Photo: Annette Kik.
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Factoring RSA-512 drew world-wide attention in the media. During the press
conference at CWI on 26 August, 1999, from left to right: Eric Verheul
(PricewaterhouseCoopers, Utrecht, The Netherlands), Andrew Odlyzko (AT&T
Labs-Research, USA), Herman te Riele (CWI), Gerard van Oortmerssen (CWI),
Arjen Lenstra (Citibank, New York, USA), Paul Leyland (Microsoft Research,
Cambridge, UK).

makes factoring ‘easy’ (for example
quantum computing, if an operative
quantum computer will ever berealized).

The factored number, indicated as RSA-
155, belongsto a Challenge List issued
by the US company RSA Data Security,
Inc., which sells licences and products
based on the RSA method. Thus the
company hopes to remain well-informed
about the power of factoring methods.
Factoring numbers on this list measures
how secure the RSA method actually is.
For special numbers, for example of the
formaP +1, factoring has proceeded to
well over two hundred digits. Here too
CWI holdsthe world record: in April 1999
the 211-digit number (10?" - 1)/9 was
factored, a computational effort
comparable to factoring RSA-140.

RSA-155 required atotal of 35 years of
computing time on some 300 very fast
SGI and SUN workstations and Pentium
Il PCs. Since the computations were
performed mainly in parallel, the job took
only seven calendar months. Computing
time was provided by Citibank (US), CWI
(The Netherlands), Ecole Polytechnique
(France), Entrust Technologies (Canada),
Centre Charles Hermite (France), Lehigh
University (US), Microsoft Research
(UK), Sun Microsystems (UK), and the
University of Sydney (Australia). An
essential step in the computation requiring
an extreme amount of internal memory,

was carried out at the Amsterdam
Academic Computing Centre SARA on
its Cray C916 supercomputer in about ten
calendar days. Distributed computation
projectsin which tens of thousands of PCs
participate, are already underway.
Combined with parallelizing the
supercomputer’ s part in the computation
(still being investigated), this warrants the
expectation that factoring 512-bit numbers
will require only afew days before long.
[ |
Links:
Computational number theory and data
security at CWI:

http://dbs.cwi.nl:8080/cwwwi/owa/cwwwi.p
rint_projects?ID=12

Please contact:

Herman te Riele — CWI
Tel: +31 20 592 4106
E-mail: Herman.te.Riele@cwi.nl

ERCIM News No. 39, October 1999



EVENTS

SPONSORED BY ERCIM

oth WWW Conference
The Web —the Next
Generation

Amsterdam, 15-19 May 2000

At theNinth International World Wide
Web Conference (WWW9), leaders
from industry, academia, and
government will present the latest
developmentsin Web technology, and
discusstheissues and challenges facing
the Web community asit movesinto the
21st Century. The conference will
consist of refereed paper sessions,
poster sessions, panel sessions, a W3C
track, and two specialized tracks: The
Web and Industry, and The Web and
Society. It will also feature
presentations by keynote and invited
speakers. The conference will be
preceded by a day of tutorials and
wor kshops, and will conclude with a
developers day. WWW9 is sponsored
by ERCIM.

The Centre for Mathematics and
Computer Science (CWI) is hosting
WWW9 and plays akey rolein organizing
the technical programme. The
International World Wide Web
Conferences are events of the International
World Wide Web Conference Committee
(IW3C2), and are managed by Foretec
Seminars, Inc. Tutorials and Workshops.

A program of tutorials and workshops will
cover topics of current relevance to Web
design, services, operation, and use.
Subjects will include: XML, SVG, Web
security, E-commerce, metadata, mobile
use of the Web, and internationalization.
These half- and full-day sessions will
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feature internationally
authorities.

recognized

Developers Day

This daylong program will be devoted to
the interests of Web developers, and will
provide in-depth discussions of topics at
the forefront of Web technologies.

Exhibition

The exhibition will be held in alarge,
modern, hall adjacent to the meeting
rooms. Exhibitors will display the latest
offerings of Web-related hardware,
software, and services. When appropriate,
vendors will be presented with an
interoperability challenge.

Important Deadlines

Paper Submission: 22 November 1999
Author Notification: 1 February 2000
Final Paper Due: 1 March 2000

Technical paperswill be refereed by an
International Program Committee, and the
Proceedings published by Elsevier Science
B.V. Best Paper and Best Presentation
awards will be presented at the conference.

Details of the paper submission process
can be found on the WWW9 Web Site at
www9.org. If you wish to be placed on
the WWW9 Announcements mailing list,
please send an e-mail message to
info@www?9.org.

WWW9 Conference Committee

Conference Co-Chairs:
e|van Herman, CWI, The Netherlands
*Albert Vezza, CNRI, USA

Program Committee Chair:

*Dick Bulterman, Oratrix, The
Netherlands

Program Committee Vice Chairs:

*Practice and Experience: Ann Bassetti,
Boeing, USA

«Content and Coding: Stephan Fischer,
Technical University, Darmstadt,
Germany

*Hypermedia: Lynda Hardman, CWI,
The Netherlands

* Performance: Arun lyengar, IBM
Research, USA

* Browsers and Tools: Hannes Marais,
Compag, USA

* Applications and Ul: Max
Muhlhauser, University of Linz,
Austria

« Languages and Standards: Ethan
Munson, University of Wisconsin -
Milwaukee, USA

« Electronic Commerce and Security:
Mary Ellen Zurko, Iris Associates,
USA

Posters Chair:

* Frans Heeman, Elsevier Science, The
Netherlands

Tutorials Co-Chairs:

* Richard Binder, Foretec Seminars,
USA

« Dieter Fellner, Technical University
Braunschweig, Germany

Workshops Co-Chairs:

e David Duce, RAL, UK

« Richard Binder, Foretec Seminars,
USA

Developers Day Co-Chairs:

* Murray Maoney, Muzmo
Communications, Canada

 Sean Mc Grath, Digitome, Ireland

Panels Chair:
» Hakon Lie, Opera Software, Norway

Keynote Speakers Chair:
* Robert Cailliau, CERN, Switzerland

Awards Chair:

» Simon Phipps, IBM UK Laboratories,
UK

The Web and Society Chair:

e Daniel Weitzner, W3C at MIT LCS,
USA

The Web and Industry Chair:

* Michael Dreisch, UPC, The
Netherlands

For more information, please consult:

http://lwww.www9.0org



Central Laboratory of the Research Councils
Rutherford Appleton Laboratory, Chilton, Didcot, GB-Oxon OX11 0QX
Tel: +44 123582 1900, Fax: +44 1235 44 5385

CLRC http:/Avww.cclrc.ac.uk/

Consiglio Nazionale delle Ricerche, IEI-CNR

Via S. Maria, 46, 1-56126 Pisa

Tel: +39 050 593 433, Fax: +39 050 554 342
CNR http:/AMwww.iei.pi.cnr.it/

Czech Research Consortium for Informatics and Mathematics
] FI MU, Botanicka 68a, CZ-602 00 Brno

Tel: +420 2 6884669, Fax: +420 2 6884903

http:/iwww.utia.cas.cz/CRCIM/home.html

Centrum voor Wiskunde en Informatica
Kruislaan 413, NL-1098 SJ Amsterdam
Tel: +3120592 9333, Fax: +31 20 592 4199,
http:/AMww.cwi.nl/

Danish Consortium for Information Technology
DANIT co/CIT, Aabogade 34, DK - 8200 Aarhus N
Tel: +45 8942 2440, Fax: +45 8942 2443
http:/Avww.cit dk/ERCIM/

Foundation for Research and Technology — Hellas

Institute of Computer Science, P.O. Box 1385, GR-71110 Heraklion, Crete
Tel: +30 81 39 16 00, Fax: +30 81 39 16 01

http:/iwww.ics.forth.gr/

GMD - Forschungszentrum Informationstechnik GmbH
SchloB Birlinghoven, D-53754 Sankt Augustin

Tel: +49 2241 14 0, Fax: +49 2241 14 2889
http:/Aww.gmd.de/

Institut National de Rechercheen Informatique et en Automatique
B.P. 105, F-78153 Le Chesnay

Tel: +33 139 63 5511, Fax: +33 1 39 63 5330
'f NRIA http:/iww.inria.fr/

Swedish Institute, of Computer Science
Box 1263, S-164 29 Kista

SI'. S Tel: +46 8 633 1500, Fax: +46 8 751 7230
http:/lwww.sics.se/

Swiss Association for Research in Information Technology
SARIT Dept. Informatik, ETH-Zentrum, CH-8092 Zirich

Tel: +41 1 632 72 41, Fax: +411 632 11 72

http:/lwww.sarit.ch/

Stiftelsen for Industriell og Teknisk Forskning ved Norges Tekniske Hagskole
SINTEF Telecom & Informatics, N-7034 Trondheim

SU[WEF Tel :+47 73 59 30 00, Fax :+47 73 59 43 02

Teeonadwomates  http://www.informatics.sintef.no/

Slovak Research Consortium for Informatics and Mathematics
Dept.of Computer Science, Comenius University, Mlynska Dolina M SK-84215 Bratislava
Tel: +421 7 726635, Fax: +421 7 727041

SRCIM http://lwww.srcim.sk

. Magyar Tudoméanyos Akadémia — Szamitastechnikai és Automatizalasi Kutaté Intézete
A SATAKI P.O. Box 63, H-1518 Budapest
Tel: +36 1 4665644, Fax: + 36 1 466 7503
http:/iwww.sztaki.hu/

Technical Research Centre of Finland

VTT Information Technology, P.O. Box 1200, FIN-02044 VTT
Tel:+358 9 456 6041, Fax :+358 9 456 6027

http:/iwww.vtt.fi/



