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The aim of the PALETTE project was to
facilitate and augment individual and

organisational learning in
Communities of Practice (CoPs). The
project reached this objective by the
provision of both a set of technology
and learning services and a series of

specific scenarios. From a technical
perspective, interoperability between

tools and extensibility of individual
tools were key development issues. In

order to ensure the alignment between
scenarios, services and user needs in

CoPs, a participative design approach
was adopted, involving technical and
pedagogical actors within the project

as well as members of CoPs.

The first scenarios provided by PALETTE
were ‘specific’, as they set out a central
chain of activities of a particular CoP and
include references to specific services and
artefacts as well as the context. Then three
‘generic’ scenarios, that provide a de-
contextualised description of a set of
activities, were also elaborated, based on
the categorisation of CoPs’ needs: ‘Know-
ledge reification’, ‘Collaboration: debate
and decide’ and ‘Animation and modera-
tion: identity building’. Finally, a larger
number of ‘instantiated’ scenarios were
defined. They apply some aspects of a
generic scenario by introducing the rela-
tionship between activities and functions
provided by services, without necessarily
specifying which service will be used, given
that several configurations of technical res-
ponses are possible for each scenario.

The technical partners of the project wor-
ked on the development of several IT
services, which answer to CoPs’ needs, in
respect to the generic scenarios:
• Information services – Amaya, DocReuse,

LimSee3;
• Knowledge management services –

SweetWiki, BayFac;
• Collaboration services – CoPe_it!, eLog-

book.

Also, through the PALETTE Web Portal,
users are provided with a way of customi-
sing access to these services by adding
and removing PALETTE widgets.
During the project, an important work
was also dedicated to ‘Learning and
Organisational Resources’ (LOR). They are
akin to pedagogical scripts that give prac-
tical details on the running of an activity
for learning or organisational purposes.
They are designed to support the choice,
use and adaptation of the services and
generic scenarios by further communities.
Three categories of LORs were developed
within PALETTE framework: ‘Supporting
and evaluating learning’, ‘Managing,

developing and evaluating CoPs’, and
‘Choosing and appropriating tools and
developing scenarios for their use’.
At last, a participative process was develo-
ped in order to ensure the alignment
between services, scenarios and CoPs’
needs. This process, based on a Participa-
tory Design Methodology (PDM), involves
four main stages: ‘Analysing’, ‘Designing for
use’, ‘Designing in use’ and ‘Disseminating’.

Several important dissemination and trai-
ning activities were conducted during the
last year of the project, in order to pre-
sent the main pedagogical and technical
outcomes of the project. Among them,
the joint ProLearn NoE / PALETTE Sum-
mer School held in June 2008, in Ohrid,
FYR of Macedonia, as well as the
PALETTE International Workshop: “Lear-
ning Environments for Communities of
Practice”, held in Tlemcen, Algeria in
November 2008. Furthermore, the
PALETTE Web site proposed to the user
a ‘Service Gallery’ in which he/she can
discover all the IT services and pedago-
gical material described above,
understand their variety and how they
complement each other.

The PALETTE Service Gallery. 
A range of services designed 
to enhance productivity and creativity 
of Communities of Practice.

PALETTE - Pedagogically sustained
Adaptive Learning through the exploitation
of Tacit and Explicit Knowledge, an
Integrated Project funded by the
Information Society Technologies
Programme of the European Commission.

EC funding: €6 000 000
ERCIM's role: administrative coordinator
ERCIM members involved:
INRIA, Centre de Recherche Public Henri Tudor
(FNR), EPFL (SARIT), Unversity of Fribourg
(SARIT), Université de Liège (FWO & FNRS)
Scientific coordination:
chair: Christine Vanoirbeek (EPFL / SARIT)
deputy chair: Bernadette Charlier (Univ.
Fribourg / SARIT)
Duration: February 2006-January 2009

http://palette.ercim.org/

PALETTE
PROJECTS

RA08 ERCIM V4:ERCIM RA2008  7/08/09  15:24  Page 24



25

ERCIM • ACTIVITY REPORT 2008

In their daily interaction over the
Internet, individuals leave a life-long

trail of personal data throughout their
life. Technological advances facilitate

extensive data collection, unlimited
storage and reuse of the individual's

digital interactions. Today, individuals
cannot protect their autonomy and
cannot retain control over personal

information, irrespective of their
activities, as present information

technologies hardly consider these
requirements. This raises substantial

new privacy challenges: how to
protect privacy in emerging Internet

applications such as collaborative
scenarios and virtual communities;

and how to maintain life-long privacy.

The PrimeLife project will address the
core privacy and trust issues pertaining to
the aforementioned challenges. Its long-
term vision is to counter the trend to
life-long personal data trails without com-
promising on functionality. It will build
upon and expand the FP6 project Prime
that has shown how privacy technologies
can enable citizens to execute their legal
rights to control personal information in
on-line transactions. The main objective
of the project is to bring sustainable pri-
vacy and identity management to future
networks and services:
• Fundamentally understand privacy-

enhancing identity management 'for
life' (practical life, throughout life &
beyond)

• Bring Privacy to the Web and its Appli-
cations

• Develop and make tools for privacy
friendly identity management widely
available -privacy live!

Resolving these issues requires substan-
tial progress in many underlying
technologies. PrimeLife will substantially
advance the state of the art in the areas
of human computer interfaces, configu-
rable policy languages, web service

federations, infrastructures and privacy-
enhancing cryptography. It will also
ensure that the community at large
adopts the results of the project by wor-
king with the relevant Open Source
communities, standardisation bodies and
relevant partner's projects. It will further
organise workshops to transfer technolo-
gies and concepts.

Achievements in 2008

PrimeLife started off with an analysis on
open source initiatives, standardisation
and interoperability. To make the require-
ments on the project more tangible, a
number of personae was created. Use
cases were collected and a first version of
the policy language requirements docu-
ment was published. This document was
subsequently submitted to the Policy Lan-
guage Interest Group (PLING) for a wider
audience and scrutiny. PLING responded
very positively about the document and
gave feedback to the project. PrimeLife
also contributed to many conferences
and published already a variety of
research papers on privacy challenges,
one conference being the W3C Work -
shop on Mobile and Social Networks.

PrimeLife
PROJECTS

PrimeLife will bring sustainable privacy and identity management to future networks
and services.

PrimeLife - Privacy and Identity
Management in Europe for Life, an
Integrated Project funded by the
Information Society Technologies
programme of the European Commission.

EC Funding: €10 200 000
ERCIM's role: W3C participating as partner
ERCIM members/partners involved:
Katholieke Universiteit Leuven (FNRS/FWO),
GEIE ERCIM/W3C
Duration: March 2008-February 2011

http://www.primelife.eu/
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VITALAS is an integrated project
addressing the issue of digital

archiving. The main strategic objective
is to enable cross-media indexing and

retrieval, as well as to design and
develop new methods that will allow
for content aggregation through the

automatic annotation of content.
Another important topic is scalability
– the ability of such engines to cope

with large amounts of multi-media
content. The project is also looking at
the question of how to present search

results to the user, how to provide
interactive and economical search

interfaces, and also how to develop
interactive search mechanisms.

The Vitalas system is based on a Web ser-
vices oriented architecture that allows a
step by step integration of both software
and graphical user interface components.
During the first semester of 2008, the first
version (V1) of the VITALAS system was
implemented enabling cross-media
search (combining semantic search, tex-
tual and visual concepts search, visual
similarity search) on a corpus of 10,000
annotated images provided by the Bel-
gian News Agency Belga. In addition,
advanced visualisation functionality offers
the possibility to the user to navigate in
the corpus using a cluster view interface.
The VITALAS system V2, expected in
February 2009, integrates text, video and
audio modules. This version will enable
audio queries and visual queries, analysis
of non-textual content in such a manner
that textual annotation from audio and
visual content analysis can be automati-
cally predicted and generated. Moreover,
considering the large number and diffe-
rent nature of the modules envisaged to
be integrated into one single system, the
VITALAS Graphical User Interface will offer

a professional brand-new user interface
design, profiles and preferences facilities,
visualisation tools, as well as audio and
video support, light boxes and relevance
feedback.

During the second year of the project, the
scientific research topics were:
• Enabling technologies: specification and

development of the V2 SoA modules:
content media indexing and new visual
local features

• Cross-media indexing (fusion) with the
implementation of a state-of-the-art
cross-media indexing tool

• Cross-media retrieval
• Implementation of the second version of

the required baseline system to allow inte-
gration of audio and video components

• Specification of success criteria, which
include evaluation criteria for both the
end-user system and for the academic
evaluation of technical modules.

The final version V3 of the system will
enhance and strengthen the V2 with a dis-
tributed processing framework and will
include the final versions of VITALAS com-
ponents. The major activities to come will
therefore be to extend integration and col-
laboration between partners in the VITALAS
system in order to make it more stable and
scale up the developed technology.

Welcome screen of the VITALAS cross media indexing and retrieval prototype

VITALAS - Video & image Indexing and
reTrievAl in the LArge Scale, an Integrated
Project funded by the Information Society
Technologies programme of the European
Commission.

EC funding: €4 690 000
ERCIM's role: administrative coordinator
ERCIM members involved: INRIA, CWI,
Fraunhofer IAIS
Scientific coordination: Nozha Boujemaa
(INRIA)
Duration: January 2007-December 2009

http://vitalas.ercim.org/

VITALAS
PROJECTS
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The Virtual Physiological Human
Network of Excellence (VPH NoE) is a

methodological and technological
framework that will enable

collaborative investigation of the
human body as a single complex

system.

The collective framework will make it pos-
sible to share resources and observations
formed by institutions and organisations
creating disparate, but integrated com-
puter models of the mechanical, physical
and biochemical functions of a living
human body.
This system will enable scientists, clinicians
and researchers to improve their unders-
tanding of human physiology and
pathology, to derive predictive hypotheses
and simulations, develop and test new the-
rapies, with the eventual outcome of better
disease prevention tools in healthcare.
The VPH NoE was launched in June 2008,
under the coordination of University Col-
lege London. The networks aims to
provide the necessary infrastructure inclu-
ding computational methodologies, tools
and databases that will enable scientists,
clinicians and researchers to communi-
cate, and to exchange data and
technologies in a standardised way. To
achieve this, the VPH NoE has several key
objectives:
• support for inter-institution and interdis-

ciplinary research projects;
• development of a VPH ToolKit - shared

and mutually accessible computational
resources and infrastructure;

• progression in horizontal and vertical
model/data integration;

• development of interdisciplinary training
activities and VPH careers;

• creation of Industrial, Clinical and Scien-
tific Advisory Boards for consultation. 

The VPH NoE will connect the diverse
VPH projects, from those funded as part
of the VPH initiative (VPH-I) to encom-
pass related projects funded under
previous EC frameworks and national
funding schemes, industry, healthcare
providers and international organisations.
The VPH NoE will play a part in streng-
thening and supporting increased
interdisciplinarity and integration of Euro-
pean biomedical research. This is to be
achieved by fostering cooperation bet-
ween disciplines and institutions. The
following aims will be addressed:
• creation of a more cohesive VPH

research community, within and beyond
the EU;

• enhanced recognition at a national level
of the importance of modelling and
simulation in biomedicine;

• increased emphasis on interdisciplinary
training in both biological and biomedi-
cal-engineering physics curricula. 

By involving clinical and industrial stake-
holders, the VPH NoE also plans to create
a reliable foundation to support sustaina-
ble interactions and collaboration
between research and healthcare com-
munities.
On 22 October 2008, the network co-
organised the VPH Concertation Day in
Brussels, in cooperation with the Euro-
pean Commission. ERCIM is responsible
for supervising the dissemination and
networking activities and for the network’s
Web site.

VPH
PROJECTS

VPH will enable collaborative investigation
of the human body as a single complex
system.

Virtual Physiological Human

EC funding: € 8 000 000
ERCIM's role: project partner
ERCIM members involved:
Université Libre de Bruxelles (FNRS/FWO),
INRIA, CNR-IIB, FORTH
Duration: June 2008 - December 2010

http://www.vph-noe.eu/
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A priority for eInclusion under Call FP6-
2005-IST-5 is the development and
constitution of adequate technology plat-
forms to meet the challenges posed by
the ageing population. One key techno-
logy needed by the ageing population is
the World Wide Web.

The “Web Accessibility Initiative: Ageing
Education and Harmonisation” (WAI-
AGE) includes activities to enable better
understanding of the needs of the ageing
community in the context of existing Web
accessibility guidelines; activities to work
with the ageing community to obtain
more direct contribution into W3C/WAI
work, to revise existing and develop new
educational materials to better reflect the
needs of the ageing community, and to
pursue standards coordination to pro-
mote adoption and implementation of a
common set of guidelines.
The first objective of WAI-AGE is to inform
the development of extensions on WAI
guidelines and supplemental educational
materials which can better promote and
meet the needs of people who have
accessibility needs related to ageing, with
particular relevance to the needs of the
elderly in Europe.
A second objective is to better inform the
ongoing work of W3C/WAI with regard to
the needs of the elderly, and to create an
ongoing dialogue between ageing com-
munities and disability communities and
other stakeholder groups on the needs of
older Web users with accessibility needs.
A key objective of this project is to pro-
vide educational resources focused
towards industry implementers, including
developers of mainstream technologies,
assistive technologies, and Web designers
and developers.

A parallel objective is to provide educatio-
nal resources focused towards organisations
representing and serving ageing commu-
nities, and towards individuals with
accessibility needs related to ageing.
A final yet crucial objective is to promote
increased harmonisation of Web accessi-
bility standards so as to further build a
unified market for technology developers
and expedite the production of Web
accessibility solutions.

WAI-AGE

PROJECTS

The Web Accessibility Initiative (WAI)
works with organisations around the

world to develop strategies,
guidelines, and resources to help

make the Web accessible to people
with disabilities.

Web Accessibility Initiative: Ageing
Education and Harmonisation, a Specific
Support Action funded by the European
Commission FP6 IST Programme

EC funding: € 900,600
ERCIM's role: project coordinator
ERCIM members involved: ERCIM/W3C
Duration: April 2007 to 31 March 2010

http://www.w3.org/WAI/WAI-AGE/

Increasing ratio of older people to
younger people. This data highlights
the Europe population forecast for
people over 65 as a percentage of
those aged 16-64 years, the so-called
working age group. The EU average
in 2010 will be 24.1%, forecast to rise to
28.4% in 2020, 34.2% in 2030, 40.3% in
2040 and to 44.3% in 2050. These
forecast changes show that the
older group is going to be more
significant and emphasises the need to
(a) support older people in the
workplace (b) support older people in
the community (providing an increased
ability for people to age in place). An
accessible Web contributes to this.
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The purpose of an ERCIM Working
Group is to build and maintain a

network of ERCIM researchers in a
particular scientific field. The Working
Groups are open to any researcher in

the specific scientific field.

The activities of a Working Group can be divided into several areas: workshops to build
the community and maintain its vibrancy, projects designed to advance R&D in the par-
ticular area of the Group, and human mobility (internal mobility and fellows) to assure the
appropriate trained human capital. ERCIM supports financially the Working Groups.

A major activity of an ERCIM Working Group is to search actively for project funding that
crosses national borders. The projects MUSCLE and Net-WMS for example, have been
initiated by ERCIM Working Groups.

ERCIM institutes have reserved resources to stimulate mobility, enabling work on colla-
borative research projects at other institutes for periods from one to six months. Working
Groups are also invited to identify topics of interest to be included in the half-yearly calls
published for the ERCIM 'Alain Bensoussan' Fellowship Programme, and as a conse-
quence can participate in this programme by hosting a fellow. ERCIM Working Groups
contribute many of the articles in ERCIM News and commonly provide scientific coordi-
nation for the special theme sections. They also participate in the production of ERCIM
strategic reports.

WORKING GROUPS
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WORKING GROUPS

GRIDS, P2P 
AND SERVICES

The CoreGRID Symposium held in Las
Palmas de Gran Canaria, Spain, 25-26
August 2008 marked the end of the
CoreGRID Network of Excellence and
most important, it corresponds to the re-
launch of CoreGRID as the self-sustained
ERCIM Working Group covering research
activities on both Grid and Service Com-
puting while maintaining the momentum
of the European collaboration on Grid
research. This successful event, jointly
organised with the Euro-Par 2008 confe-
rence, gathered about one hundred key
researchers and industrials in Grid
research, as well as from international
projects in the field.

Having been active for four years, Core-
GRID had reached a highly visible position
and is recognised worldwide. It is an
enthusiastic determination for all Core-
GRID partners to continue to work
together and address new research chal-
lenges under this new status of an ERCIM
Working Group.

http://www.coregrid.net/

DATA AND
INFORMATION SPACES

18 September 2008 was the kick-off date
for the new ERCIM Working Group on
Data and Information Spaces (DIS). The
objective of DIS is to build a strong net-
work of researchers in the fields of
information repositories and digital libra-
ries and their interoperation.

DIS will focus on issues relating to digital
libraries, and the storage, preservation
and curation of all types of data, including
primary and scientific data. Intelligent
information management and interopera-
bility and scalability will be addressed. The
development of methods and tools to
make digital, cultural and scientific content
available, searchable and accessible to all
kinds of users is of special interest.

Eleven ERCIM organisations have registe-
red for the WG, suggesting the topic is
relevant and timely for ERCIM members.
At the kick-off meeting, eight organisa-
tions were represented by thirteen
individuals. Among the issues discussed
was the name of the WG. It was decided
to change it from Working Group on
Digital Libraries to Working Group on
Data and Information Spaces, DIS. A draft
of the work program for the two years
was discussed. The WG intends to initiate
research projects in areas that are of inte-
rest to its members, to arrange
workshops and to encourage the
exchange of researchers and students.

http://wiki.ercim.org/wg/DIS/

New Working Groups established in 2008
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SERENE - SOFTWARE
ENGINEERING FOR
RESILIENT SYSTEMS

The ERCIM Working Group on Software
Engineering for Resilient Systems
(SERENE) is the result of a joint coopera-
tion of the former ERCIM Working Group
on Rapid Integration of Software Engi-
neering Techniques (RISE) and the
co-chairs of the conference series "Engi-
neering Fault Tolerant Systems (EFTS). The
SERENE Working Group will thus benefit
from research experts coming from the
RISE community on software engineering
as well as from the EFTS community on
fault-tolerance.

Building trustworthy systems is one of the
main challenges faced by software deve-
lopers, who have been concerned with
dependability-related issues since the first
computer system was built and deployed.
Obviously, there have been many
changes since then, including in the
nature of faults and failures, the com-
plexity of systems, the services they
deliver and the way society uses them.
But the need to deal with various threats
(such as failed components, deteriorating
environments, component mismatches,
human mistakes, intrusions and software
bugs) is still in the core of software and
system research and development. As
computers are now spreading into
various new domains (including the criti-
cal ones) and the complexity of modern
systems is growing, achieving dependa-
bility remains central for system
developers and users. Accepting that
errors always happen in spite of all the
efforts to eliminate faults that might cause
them is in the core of dependability.

SERENE considers resilient systems as
open and distributed systems that can
dynamically adapt in a predictable way to
unexpected events. Engineering such sys-
tems is a challenging issue still not solved.
Achieving this objective is a very complex
task since it implies reasoning explicitly
and in a combined way, on system's func-
tional and non-functional characteristics.

SERENE advocates that resilience should
be explicitly included into traditional soft-
ware engineering theories and practices
and should become an integral part of all
steps of software development. As cur-
rent software engineering practices tend

to capture only normal behaviour, assu-
ming that all abnormal situations can be
removed during development, new soft-
ware engineering methods and tools
need to be developed to support explicit
handling of abnormal situations. Moreo-
ver, every phase in the software
development process needs to be enri-
ched with phase specific resilience means.

Sub Domains of Interest
In order not to consider all the scope of
software engineering, the SERENE wor-
king group focuses on: formal, semi-
formal modeling of resilience properties;
frameworks and design patterns for resi-
lience; error handling and fault handling
in the software life-cycle; re-engineering
for resilience; component-based deve-
lopment and resilience; software
development processes for resilience;
resilience through exception handling in
the software life-cycle; atomic actions;
fault-tolerance; dynamic resilience
mechanisms; resilience prediction; resi-
lience Metadata; reasoning and
adaptation services for improving and
ensuring resilience; intelligent and adap-
tive approaches to engineering resilient
systems; engineering of self-healing auto-
nomic systems; dynamic reconfiguration
for resilience; run-time management of
resilience requirements; verification and
validation of resilient systems; CASE tools;
model driven engineering; software archi-
tectures for resilience.

The Working Group organised its annual
workshop “SERENE 08” in cooperation
with ACM SIGSOFT on 17-19 November
2008 in Newcastle upon Tyne (UK).

http://serene.uni.lu/tiki-index.php

SENSOR WEB

A new ERCIM Working Group on the
"Sensor Web" was established in 2008.
Representatives from seven ERCIM mem-
bers (IUA, ICS-FORTH, ISTI-CNR, CRCIM,
VTT, SARIT and NTNU) participated in the
kick-off meeting on 19 May 2008, or
expressed their interest in joining the
Working Group.

Objectives
The objectives of the Sensor Web Wor-
king Group is to promote and facilitate
interactions between various R&D groups
inside and outside ERCIM, in multidiscipli-
nary themes relevant to the Sensor Web.
The Working Group members cover a
wide range of ICT skills (software engi-
neering, information management and
databases including information retrieval,
wireless applications, networks, security
and e-mobility, ambient and ubiquitous
computing), and through their collabora-
tors have a broad multidisciplinary base.
Areas of interest to the group include
both applied and basic research. Exam-
ples of deployment areas include
personal health, environmental analysis,
ambient intelligence, locomotive and
large vehicle monitoring, military applica-
tions, deployment of personnel in toxic
environments, and traffic analysis.

Future Plans
The group intends to establish an ERCIM
International Conference on the Sensor
Web. This should be of a high quality, with
the intention of raising the group's profile,
providing a forum for discussing the mea-
ning and scope of the Sensor Web, and
attracting new people for future collabo-
rations. The launch of a journal on Sensor
Web has also been considered for the
longer term. The Working Group is pre-
paring for the next round of FP7 calls and
intends to participate fully with ERCIM's
Fellowship Programme.

Scientists interested in participating in the
ERCIM Sensor Web Working Group
should contact the coordinator.

http://wiki.ercim.org/wg/SensorWeb/
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COMPUTING AND STATISTICS

Coordinator:
Erricos Kontoghiorghes, School of Computer
Science and Information Systems, Birkbeck, Univer-
sity of London.

The working group has over 300 members and is
organised in eleven specialised tracks. There is an
extensive mobility among its members. The WG
holds an annual workshop jointly with the Com-
putational and Financial Econometrics (CFE)
conference, organised by a specialised track of
the WG. Some specialised tracks have projects
(for example COST ACTION IC0702 http://cos-
tic0702.softcomputing.es/, Marie Curie Research
and Training Network COMISEF: http://comisef.eu/)
outside the ERCIM organisation. These projects
facilitate the organisation of meetings and
exchange of visits among the WG members.

The WG publishes special issues of the journal
Computational Statistics & Data Analysis (Elsevier)
on selected papers presented at the workshops.

Organised events:
First Workshop of the ERCIM Working Group on
Computing & Statistics, Neuchâtel, Switzerland, 19-
21 June 2008. The workshop was held in
conjunction with the 2nd International Workshop
on Computational and Financial Econometrics
(CFE'08) and the 5th International Workshop on
Parallel Matrix Algorithms and Applications
(PMAA08). These events attracted over 400 parti-
cipants.

WG Web site: http://www.dcs.bbk.ac.uk/ercim/

WORKING GROUPS

Working Group Activity Overview

CONSTRAINTS

Coordinator: 
Barry O'Sullivan, University College Cork.

Joint projects:
Net-WMS - Towards integrating virtual reality and
optimisation techniques in a new generation of
Networked businesses in Warehouse Management
Systems under constraints (see chapter “Projects” in
this report).

Organised events:
CSCLP 2008: Annual ERCIM Workshop on
Constraint Solving and Constraint Logic Program-
ming, Rome, 18-20 June 2008.

WG Web site: http://contraintes.inria.fr/~soliman/ercim/

DATA AND INFORMATION  
SPACES

Coordinator: 
Ingeborg Torvik Sølvberg, NTNU

Organised events:
Kick-off meeting, Aarhus, 18 September 2008.

WG Web site: http://wiki.ercim.org/wg/DIS/
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DEPENDABLE SOFTWARE-
INTENSIVE EMBEDDED
SYSTEMS

Coordinators: 
Erwin Schoitsch, Austrian Research Centers/AARIT
and Amund Skavhaug, NTNU.

Organised event:
• ERCIM/DECOS Interest Group/COOPERS 

Work  shop at SAFECOMP 2008, Newcastle, UK, 
25 September 2008. 

Selected joint publications:
• Special Theme "Safety-Critical Software", Pedro

Merino and Erwin Schoitsch, eds.; ERCIM News
75, October 2008.

The WG is cooperating with the EU-project
MOGENTES (Model-based Generation of Tests for
Dependable Embedded Systems) by participating
in a Web survey on “Testing too expensive?” The
results are available on http://www.mogentes.eu/

WG Web site: http://www.ercim.at/

DIGITAL PATIENT
Coordinator: 
Ioannis Tollis, ICS-FORTH.

Joint Projects:
The WG is participating in the Virtual Physiological
Human Network of Excellence (see chapter “Pro-
jects” in this report).

Organised events:
4th Digital Patient WG workshop, Lausanne,
Switzerland, 14-15 May 2008.

WG Web site: http://www.ics.forth.gr/bmi/digitalP/

eMobility

Coordinator: 
Torsten Braun, University of Bern, Switzerland/SARIT.

Organised events:
Second ERCIM Workshop on eMobility, Tampere,
Finland, 30 May 2008.
First International Workshop on Mobile and Kinetic
User Interfaces, Fribourg, Switzerland, 13-14 Octo-
ber 2008.
The proceedings of the workshops have been
published by the WG and are available from the
WG Web site.

WG Web site: http://wiki.ercim.org/wg/eMobility/

ENVIRONMENTAL MODELLING
Coordinator: 
Steffen Unger, Fraunhofer-FIRST.

Organised event: 
The WG organised a session at the International
Congress on Environmental Modelling and Soft-
ware (iEMSs2008) on the topic “Environmental
modelling applications towards quality of life infor-
mation services” in Barcelona, Spain on 9 July 2008.

Selected joint publications:
• European operational air quality forecasting sys-

tem by using MM5-CMAQ-EMIMO tool; R. San
Jose, J.L. Perez, J.L. Morant and R.M. Gonzalez; in
Simulation Modelling Practice and Theory, Vol. 16,
issue 10, 2008.

• Satellite data assimilation for air quality forecast;
H. Boisgontier, V. Mallet, J.P. Berroir, M. Bocquet,
I. Herlin and B. Sportisse; in Simulation Modelling
Practice and Theory, Vol. 16, issue 10, 2008.

• Grids in control of anaerobic wastewater treatment
plants: Leveraging the knowledge; S.C. Lambert,
J.R. Gallop and M. Dixon; in Simulation Modelling
Practice and Theory, Vol. 16, issue 10, 2008. 

WG Web site: http://ercim.first.fraunhofer.de/
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FORMAL METHODS 
FOR INDUSTRIAL CRITICAL
SYSTEMS

Coordinator: 
Pedro Merino, University of Malaga/SpaRCIM (until
November 2008), Alessandro Fantechi, University of
Florence and ISTI-CNR (since November 2008).

Organised event:
FMICS 2008: 13th International Workshop on For-
mal Methods for Industrial Critical Systems, L’Aquila,
Italy, 15-16 September 2008.

Selected joint publications:
• Formal Methods for Industrial Critical Systems,

12th International Workshop; Stefan Leue and
Pedro Merino, eds.; Lecture Notes in Computer
Science 4916, 2008.

• Special Theme "Safety-Critical Software", Pedro
Merino and Erwin Schoitsch, eds.; ERCIM News
75, October 2008.

http://www.inrialpes.fr/vasy/fmics/index.html

GRIDS, P2P AND SERVICES
Coordinator:
Frédéric Desprez, INRIA.

WG Web site: http://www.coregrid.net/

IM2IM - IT AND
MATHEMATICS APPLIED TO
INTERVENTIONAL MEDICINE

Coordinator:
Marc Thiriet, INRIA.

Members of the ERCIM Working Group on 'IT and
Mathematics Applied to Interventional Medicine'
(IM2IM) participated in the first joint workshop of
the Centre de recherches mathématiques at the
Université de Montréal (CRM), INRIA and the Cana-
dian Network of Centres of Excellence for the
Mathematical Sciences (MITACS). This workshop
was held in Montreal, Canada on 5-9 May, 2008.

WG Web site: http://www-rocq.inria.fr/im2im/

IMAGE AND VIDEO
UNDERSTANDING

Coordinator:
Sanni Siltanen, VTT.

SECURITY AND TRUST
MANAGEMENT

Coordinator: Fabio Martinelli, CNR.

Organised events:
• 4th International Workshop on Security and Trust

Management (STM08), Trondheim, Norway, 16-
17 June 2008.

• FOSAD - Summer School on Foundations of
Security, Bertinoro, Italy, 25-30 August 2008.

• 2008 EC-ERCIM Seminar on ICT Security “Secure
Systems and Services”, Brussels 16 October 2008
(see also chapter “Strategic Seminars” in this
report). 

WG Web site: http://www.iit.cnr.it/STM-WG
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• Postproceedings of EVOL 2007: Third Internatio-
nal ERCIM Symposium on Software Evolution;
T. Mens, K. Mens, M. D'Hondt, E. Van Paesschen;
Electronic Communications of the EASST, Volume
8. ISSN 1863-2122, 2008. 

Organised events:
• EVOL 2008: 4th Intl. ERCIM Workshop on Soft-

ware Evolution and Evolvability, L’Aquila, Italy,
15-16 September 2008.

• BENEVOL 2008: The 7th Belgian-Netherlands
Software Evolution Workshop, Eindhoven, The
Netherlands 11-12 December 2008.

• SATTOSE: Seminar on Advanced Tools and Tech-
niques for Software Evolution, Waulsort, Belgium,
3-9 February 2008.

• Evol@Mons 2008 - Doctoral Research Seminar on
Software Evolution, Mons, Belgium, 25 February
2008.

• MoDSE 2008: 2nd international Workshop on
Model-Driven Software Evolution, Athens, Greece,
1-4 April 2008.

The WG has several joint projects outside the
ERCIM organisation. In 2008, at least 11 PhD theses
on software evolution have been finished in the
frame of the WG. Details can be found on the WG
Web site.

WG Web site: http://wiki.ercim.org/wg/SoftwareEvolution/

SENSOR WEB

Coordinator: 
Gregory M. P. O'Hare, University College Dublin.

WG Web site: http://wiki.ercim.org/wg/SensorWeb/

SOFTWARE ENGINEERING 
FOR RESILIENT SYSTEMS

Coordinator:
Nicolas Guelfi, University of Luxembourg/FNR.

Organised event:
SERENE 2008 – Workshop on Advances in Software
Engineering for Resilient Systems, Newcastle upon
Tyne, 17-19 November 2008.

WG Web site: http://serene.uni.lu/tiki/tiki-index.php

SOFTWARE EVOLUTION

Coordinator: 
Tom Mens, Université de Mons-Hainaut/FNRS/FNR.

Selected Joint Publications:
• Software Evolution; Tom Mens, Serge Demeyer;

Springer, 2008. ISBN 978-3-540-76439-7.
• Software Maintenance Management: Evalua-

tion and Continuous Improvement; Alain April,
Alain Abran; Wiley, 2008. ISBN 978-0470-
14707-8.

• Special Issue on Program Comprehension
through Dynamic Analysis; A. Zaidman,
A. Hamou-Lhadj, O. Greevy; Journal on Soft-
ware Maintenance and Evolution: Research
and Practice, Volume 20 Issue 4, July/August
2008.

RA08 ERCIM V4:ERCIM RA2008  7/08/09  15:26  Page 35



36

ERCIM • ACTIVITY REPORT 2008

The ERCIM Fellowship Programme is
open to young researchers from all over
the world. It focuses mainly on topics of
interest identified by the ERCIM Working
Groups and the research projects mana-
ged by ERCIM. Ideally, a fellow will work
in two ERCIM institutes, thus contributing
not only to the work done locally, but also
to cohesion between ERCIM partners and
to the cross-fertilisation and cooperation
between research groups working in simi-
lar areas in 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
gain more insight into the working condi-
tions of leading European research
institutions. In 2008, about 60 percent of
the hosted fellows were native of countries
outside the European Union. This reflects
ERCIM’s contribution to make Europe not
only the world’s biggest ‘brain factory’ but
also a large ‘brain magnet’ in the field of
informatics and applied mathematics.

Fellowships are generally of eighteen
months duration, spent in two member
institutes. In particular cases a fellowship

might consist of twelve months spent in
one institute. Fellows receive a monthly
allowance, which may vary depending on
the country. In order to encourage mobi-
lity, a member institution is not eligible to
host a candidate of the same nationality.

Candidates must:
• have obtained a PhD degree in the four

years prior to the application deadline,
or be in the last year of the thesis work
with an outstanding academic record

• be fluent in English
• be discharged or get deferment from

military service
• have completed their PhD before star-

ting the grant.

Deadlines for applications are currently 30
April and 30 September each year.

Since 2005 the Fellowship Programme
has been named in honour of Alain Ben-
soussan, former president of INRIA and,
together with Cor Baayen (former presi-
dent of CWI) and Gerhard Seegmueller
(former president of GMD, now merged
with Fraunhofer Gesellschaft), one of the
three ERCIM founding fathers.

http://www.ercim.org/activity/fellows

The PhD Fellowship Programme has
been established as one of the

premier activities of ERCIM. Since its
inception in 1991, over 200 fellows

have passed through the programme.
In 2008, 21 young scientists
commenced an ERCIM PhD

Fellowship and 45 fellows were
hosted during the year. This

represents 294 person-months,
compared with 202 in 2007.

ERCIM
“ALAIN BENSOUSSAN”

FELLOWSHIP PROGRAMME
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ERCIM FELLOWS HOSTED
IN 2008
Ash Mohammad Abbas at NTNU 
Baptiste Alcade at FNR 
Agissilaos Athanassoulis at INRIA 
Damien Avoce at NTNU 
Sang-Seon Byun at NTNU 
Taxiarchis Botsis at NTNU 
Markus Brunk at NTNU 
Alfonso Caiazzo at CNR 
Ana Capatana at DANAIM (Roskilde
Univ.) 
Stelios Charalambides at NTNU 
Zhenzhong Chen at INRIA 
Chung Shue Chen at NTNU and CWI
Jianguo Ding at FNR (Univ. of
Luxembourg) 
Djamel Djenouri at NTNU 
Ghamri Doudane at NTNU 
Lhoussain El Fadil at NTNU 
Christian Gatu at VTT 
Marek Gayer at CNR and NTNU 
Gaël Guennebaud at CNR 
Bao-Quoc Ho at NTNU 
Florian Horn at CWI 
Peter Karpati at NTNU 
Jari Korhonen at NTNU 
Lakshmanan Kuppusamy at CWI 
Jérôme Lapuyade-Lahorgue at DANAIM
and VTT 
Alexander Lazovik at INRIA 
Delphine Longuet at CWI 
Manuel Maarek at FNR 
Ricardo Marroquim at CNR 
Ayala Martinez at NTNU 
Assaf Mar-Or at NTNU 
Dimitris Michail at INRIA 
Sinha Neelam at INRIA 
Inah Omoronyia at NTNU 
Ghassan Oreiby at DANAIM (Aalborg
Univ.) 
Georgios Paschos at VTT 
Antonia Pessoa Albuquerque at NTNU 
Roberto Podesta at INRIA 
Srihathai Prammanee at VTT 
Jesus Maria Rios Aliaga at FNR (Univ. of
Luxembourg) 
Etienne Rivière at SARIT (Univ. Neuchâtel)
and NTNU 
Akbar Saiful at NTNU 
Cristina Santini at NTNU 
Natenapa Sriharee at NTNU 
Sattanathan Subramanian at INRIA and
NTNU 
Sundaram Suresh at INRIA 
Irina Vaseva at PLERCIM 
Liuguo Yin at NTNU

Number of fellows s who have started a grant in the given year.

Photo courtesy of INRIA
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Adam Dunkels, PhD, is senior researcher
at the networked embedded systems
group at SICS. He received his PhD
degree from Mälardalen University, Swe-
den, in February 2007. The title of his
thesis is "Programming Memory-constrai-
ned Networked Embedded Systems".

Adam Dunkels' research is experimental
computer systems research at its best.
The selection committee was impressed
by the combination of high-quality
research results and outstanding industrial
impact, showing that it is possible to have
both top-tier publications and far-rea-
ching industrial adoption of research
results. Adam Dunkels has already recei-
ved several prestigious awards for his
work. At his young age, he is already a
leading researcher in his field.

Adam Dunkels has released many of his
research results as open source software
that has been adopted by hundreds of
companies, including Cisco, BMW, NASA,
Hewlett Packard, General Electric, and
ABB. His software is used in products ran-
ging from air planes and container
security systems to network routers and
TV production equipment. His software is
included in software development kits

Adam Dunkels from SICS, Sweden, was
the winner of the 2008 Cor Baayen

Award for a promising young
researcher in computer science and

applied mathematics. Sixteen finalists
competed for this award established
by ERCIM in 1995 to honour the first

ERCIM President Cor Baayen.

COR BAAYEN
AWARD 2008

TO ADAM DUNKELS

from leading hardware manufacturers
such as Xilinx, Altera, and Analog Devices.
Since 2002, Adam Dunkels has published
over 40 peer-reviewed papers and one
peer-reviewed, invited book chapter.
Most of his papers are experimental sys-
tems research papers that involve much
implementation and experimentation.

His large amount of highly influential work
clearly demonstrates Adam Dunkels' outs-
tanding abilities. He was early in the field
of sensor networks, when he started wor-
king alone in 2000 at SICS, but has in the
last few years built a strong, active group
that has attracted many young resear-
chers. He has participated, both as a
researcher and as a research leader, in
many international research projects both
with academia and with industry. His open
source Contiki project has attracted seve-
ral researchers and industry players from
Europe and the USA that now work within
the project (http://www.sics.se/contiki). His
first paper, for which he was also the single
author, was published at the prestigious
ACM MobiSys 2003. Adam Dunkels is the
only European who has published three
full papers at ACM SenSys, the most pres-
tigious conference in the area of wireless
sensor networks.

Adam Dunkels, winner of the 2008 
Cor Baayen Award
Photo: Fredrik Olsson
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Adam Dunkels received the 2007 Xerox
Chester Carlson science prize, the most
prestigious prize for the information
sciences in Sweden, for his research, and
the 2008 ACM EuroSys Roger Needham
award for his doctoral thesis. In summary,
Adam Dunkels' accomplishments show
that it is possible to both produce high-
quality software systems that are widely
used in the industry, and publish high-
quality research results at the best venues.

2008 Finalists
According to the award rules, each insti-
tute is allowed to select up to two finalists
from its country. For the 2008 Cor Baayen
Award, the ERCIM institutes nominated
the following sixteen finalists (listed alpha-
betically):
• Gianluca Antonini, Switzerland
• Joost Batenburg, The Netherlands
• Andreas Bruhn, Germany
• Augustin Chaintreau, France
• Sébastien Collette, Belgium
• Adam Dunkels, Sweden
• Pierre Genevès, France
• Georgia Koutrika, Greece
• Per Ola Kristensson, Sweden
• Santiago Ontañon, Spain
• György Ottucsák, Hungary
• Kristiaan Pelckmans, Belgium
• Mika Raento, Finland
• Inger Dybdahl Sørby, Norway
• Stefanos Zafeiriou, Greece
• Andreas Zimmermann, Germany. 

The winner, Adam Dunkels, was selected
by the ERCIM Executive Committee on
advice from the ERCIM Advisory Com-
mittee.

http://www.ercim.org/activity/cor-baayen.html

AWARD RULES

The Cor Baayen Award, awarded to a promising
young researcher in computer science and applied
mathematics, was created in 1995 to honour the first
ERCIM President and is open to young researchers
having completed their PhD thesis in one of the
ERCIM countries. Currently these are Austria, Belgium,
Czech Republic, Denmark, Finland, France, Germany,
Greece, Hungary, Ireland, Italy, Luxembourg, Norway,
Poland, Portugal, Spain, Sweden, Switzerland, The
Netherlands and the United Kingdom.

The award consists of a cheque for €5000 together
with an award certificate. The successful fellow will be
invited to the ERCIM autumn meetings.

Conditions:
• nominees must have carried out their work in one

of the ERCIM countries
• nominees must have been awarded their PhD (or

equivalent) not more than two years prior to the
nomination deadline (usually 15 April each year)

• a person can only be nominated once for the Cor
Baayen Award.

Submitting a nomination:
• nominations should be made by a staff member of

the university or research institute where the nomi-
nee is undertaking research (self-nominations are
not accepted)

• nominations must be submitted online using the
nomination form.

Selection:
• initial selection will be made by each ERCIM institute

(the national contact point) which is allowed to put
forward up to two candidates from its country

• nominees will be informed if they have been selec-
ted as one of the two candidates from their country

• the selection of the Cor Baayen award winner is the
responsibility of the ERCIM Executive Committee,
who will consult expert opinion in reaching their
decision.

Deadline:
15 April each year.
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SPONSORED EVENTS

With its Event Sponsorship Programme,
ERCIM supports conferences, workshops
and summer schools. ERCIM selects
events for sponsorship that are relevant
to the ERCIM community and of excellent
scientific quality.

In return for financial support, ERCIM
sponsorship must be acknowledged in all
publicity material relating to the event.
Promotional and informational material
received prior to event commencement
must be distributed to the conference
participants as part of the participants’
conference package. Event organisers
must provide free-of-charge attendance,
should ERCIM decide to send a represen-
tative. They must also provide a booth in
a reasonably prominent place, from
which materials and further information
can be distributed. Event organisers must
include the ERCIM logo with a link to the
ERCIM Web pages on the title (reference)
page of the conference, commencing
from the time of successful PR sponsor-
ship negotiation and continuing for the
remaining existence of these Web pages.

ERCIM AT ICT 2008

Through stands and networking sessions
related to ERCIM itself or to European
projects in which ERCIM is participating,
the consortium had its highest exposure
ever at "Europe's biggest research event
for ICT".

ERCIM was present on its own booth and
on the stands of the European projects
VITALAS (Video & image Indexing and
Retrieval in the Large Scale), EchoGRID
(European and Chinese cooperation on
Grid), GridCOMP (Grids Programming
with Components: an advanced Compo-
nent Platform for an effective invisible
Grid), EuroIndia (Euro-India ICT Co-ope-
ration Initiative), and Digital World Forum
on Accessible and Inclusive ICT. Networ-
king sessions were held for InterLink
(International Cooperation Activities in
Future And Emerging ICTs), EchoGRID
and EuroIndia.

EVENTS SPONSORED 
IN 2008

• SOFSEM 2008 - 34th International
Conference on Current Trends in Theory
and Practice of Computer Science, Novy
Smokovec, High Tatras, Slovakia,
January 19-25, 2008.

• Internet of Things 2008 - International
Conference for Industry and Academia,
Zurich, Switzerland, 26-28 March 2008.

• WWIC 2008 - 6th International Confe-
rence on Wired/Wireless Internet
Communication, Tampere, Finland, 28-
30 May 2008.

• CAiSE'08 - The 20th International
Conference on Advanced Information
Systems Engineering, Montpellier,
France, 16-20 June.

• Internet of Things - Internet of the
Future, Nice, France, 6-7 October, 2008. 

In addition to these events, ERCIM co-
organised the 5th Grids at Work
Conference in Sophia Antipolis, France,
20-24 October 2008.

Part of the ERCIM Team at the ICT 2008
event in Lyon, France

EVENTS

EVENTS

‘
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ERCIM NEWS

ERCIM News number 70, July 2008

Since its creation, ERCIM News has evolved
from ERCIM's ‘in-house newsletter’ into a
periodic multi-disciplinary European maga-
zine in the domains of Information and
Computer Sciences, Applied Mathematics
and Communication Technologies, publi-
shed in both printed and online editions.

ERCIM News mainly consists of articles
written by scientists and edited according
to guidelines designed to make the articles
accessible to all target groups. However,
invited articles by European policy-makers
and decision-makers in relevant areas are
also included.

ERCIM News' objective is to provide regu-
lar and continually updated high-quality
and authoritative information concerning
European research and development and

technology transfer activities in the scien-
tific domains of interest. The information is
reported in an expository and easily acces-
sible fashion, with references and links
being provided so that the interested rea-
der can find more in-depth information on
specific topics as needed. The intended
target audience will thus be international
and national scientific policy- and decision-
makers, European and national funding
agencies, the global scientific community
and relevant industrial organisations, with
a special focus on the European area.

ERCIM News covers reports and news
relating to scientific projects from all over
Europe and even beyond, reflecting
ERCIM’s growth over the years. Published
quarterly, the magazine provides regular
high-quality information concerning the
latest European R&D and technology
transfer activities. Through short articles
and news items, it provides a forum for the
exchange of information between both
member institutes and the wider scientific
community.

With each issue focusing on a special
theme, the ERCIM News series has
become a unique collection providing an
overview of different topics within infor-
mation technology. The topics covered by
the issues published in 2008 were “The
Future Web”, “Maths for Everyday Life”,
“Supercomputing at Work” and “Safety
Critical Software”.

For each issue, ERCIM News invites a per-
sonality to write a keynote statement
relevant to the European scientific com-

ERCIM NEWS

munity. Authors have included Tim Ber-
ners-Lee, Director of the World Wide Web
Consortium and inventor of the Web;
Marja Makarow, Chief Executive, European
Science Foundation; Thomas Lippert,
Director of the Institute for Advanced
Simulation, Head of Jülich Supercompu-
ting Centre; and Gérard Berry, Chief
Scientist, Esterel Technologies.

ERCIM News is the result of close coope-
ration between all ERCIM institutes. It is
published in both printed and electronic
form. The printed edition has reached a
circulation of about 11,000 copies and is
distributed in over 100 countries. The
online edition offers full-text searching and
the numerous sites and documents quo-
ted can easily be accessed on the Web.
ERCIM News has made a significant contri-
bution to the wider recognition of ERCIM.

http://ercim-news.ercim.org/

ERCIM NEWS
EDITORIAL BOARD 
(as of January 2009)

Central editor:
• Peter Kunz, ERCIM Office

Local editors:
• Erzsébet Csuhaj-Varjú, SZTAKI
• Marie-Claire Forgue, W3C
• Truls Gjestland, NTNU, Norway
• Michal Haindl, CRCIM, Czech Republic
• Kersti Hedman, SICS, Sweden
• Bernard Hidoine, INRIA, France
• Patrik Hitzelberger, Centre de recherche

publique Gabriel Lippmann, Luxembourg
• Annette Kik, CWI, The Netherlands
• Michael Krapp, Fraunhofer SCAI, Germany
• Christophe Joubert, Universidad Politécnica

de Valencia / SpaRCIM, Spain
• Benoit Michel, Université catholique de

Louvain, Belgium
• Eleni Orphanoudakis, ICS-FORTH, Greece
• Carol Peters, ISTI-CNR, Italy
• Martin Prime, STFC, UK
• Harry Rudin, SARIT, Switzerland
• Erwin Schoitsch, Austrian Research Centers

GmbH - ARC, Austria
• Nguyen Hung Son, Warsaw University,

Poland
• Ray Walshe, Dublin City University, Ireland
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MEMBERS

A member institute must be a leading research establishment
in its country with excellent links to both its national and the
international research communities. All ERCIM members are

national centres of excellence and are independent of specific
commercial ties. They have a strong involvement in the
research programmes of the European Union and joint

projects with both small and medium-sized enterprises and
large industrial companies.
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MEMBERS
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SCIENTIFIC FIELDS 
OF COMPETENCY
The categories used for the informatics
part of the ERCIM table of competences
are the top two levels of the internatio-
nally accepted ACM Computing
Classification System [1998 Version].

The ERCIM table subsumes more detailed
distinctions available from the full ACM
CCS [http://www.acm.org/class/] which
includes additional levels of description.

The Web version of these tables offers
direct links to the research institutes and
the teams active in these fields.

http://www.ercim.org/activity/expertise

The scientific fields of competence of
the ERCIM member institutes are

categorised according to the
classification of the American

Mathematical Society (AMS) for the
mathematics part and the Association

for Computing Machinery (ACM) for
the informatics part.
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00 General � � � (2) �

01 History and biography � �

03 Mathematical logic and foundations � � (5) � � � � �

05 Combinatorics � � � (2) � � � � � � �

06 Order, lattices, ordered algebraic structures � � (1) (2) � � � � � �

08 General algebraic systems � � (1) (1) � � � �

11 Number theory � � (2) � � � �

12-22 Algebra � � (1) � � � � � � �

26 Real functions � (1) � � � �

28 Measure and integration (1) � � �

30 Functions of a complex variable � (3) � � � �

31 Potential theory � � �

32 Several complex variables and analytic spaces (1) � � � � �

33 Special functions � � � �

34 Ordinary differential equations � � � (1) (4) � � � � � � �

35 Partial differential equations � � � (1) (5) � � � � � � �

37 Dynamical systems and ergodic theory � � (3) � � � � �

39 Difference and functional equations � (3) � � �

40 Sequences, series, summability � � �

41 Approximations and expansions � � (1) � � � � � �

42 Fourier analysis � (4) � � � � � � �

43 Abstract harmonic analysis � (1) � � � �

44 Integral transforms, operational calculus (2) � � �

45 Integral equations � (1) � � � �

46 Functional analysis � � (5) � � � � �

47 Operator theory � (1) (2) � � �

49 Calculus of variations and optimal control; optimisation � � � (4) � � � � � �

51 Geometry � (1) � (2) � � � �

52 Convex and discrete geometry � � � � �

53 Differential geometry � � (2) � � � �

54 General topology � (1) � � � �

55 Algebraic topology � (1) � � � � � �

57 Manifolds and cell complexes (1) � � � �

58 Global analysis, analysis on manifolds (2) � � �

60 Probability theory and stochastic processes � � � (1) � (5) � � � � � � � �

62 Statistics � � � (1) � (6) � � � � � � � � �

65 Numerical analysis � � � (2) (6) � � � � � � � �

70-86 Mathematical Physics � � � (1) � � � � �

90 Operations research, mathematical programming � � � (1) � (5) � � � � � � �

91 Game theory, economics, social and behavioural sciences � � � � (5) � � � � �

92 Biology and other natural sciences � � � (3) � � � � � � � �

93 Systems theory; control � � � � � (5) � � � � � �

94 Information and communication, circuits � (3) � � � �

97 Mathematics education � � (1) (2) � �
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DANAIM, FNRS/FWO:
The figures in brackets refer to the

number of institutes active in this
field.
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B. Hardware B.1 Control structures and microprogramming (D.3.2) (1) � (1) � �

B.2 Arithmetic and logic structures � (1) (1) � � � �

B.3 Memory structures (1) (1) � � � �

B.4 Input/output and data communications (1) (1) � � � � � �

B.5 Register-transfer-level implementation (1) (1) � � �

B.6 Logic design � (1) � (2) � � � � �

B.7 Integrated circuits � (1) � (4) � � � � � �

B.8 Performance and reliability (C.4) � (1) � (3) � � � �

C. Computer Systems C.1 Processor architectures � (1) (2) (3) � � � � � �

Organisation C.2 Computer communication networks � � � � (1) (1) � (5) � � � � � � � � � � �

C.3 Special-purpose and application-based systems (J.7) � � (2) (2) � � � � � � �

C.4 Performance of systems � � � � (2) (1) (4) � � � � � � �

C.5 Computer system implementation � (2) (1) � � � � �

D. Software D.1 Programming techniques (E) � � � � (1) (6) (6) � � � � � � � � � �

D.2 Software engineering (K.6.3) � � � � (2) (4) � (8) � � � � � � � � � � � �

D.3 Programming languages � � � (1) (4) (6) � � � � � � � � � �

D.4 Operating systems (C) � � (1) (1) � (2) � � � � � � � � � �

E. Data E.1 Data structures � � � � (1) (5) � (5) � � � � � � � � �

E.2 Data storage representations � � � � � (2) � � � � � � � � �

E.3 Data encryption � � � � (1) � (2) � � � � � � � � �

E.4 Coding and information theory (H.1.1) � � � (1) � (3) � � � � � � � � �

E.5 Files (D.4.3, F.2.2, H.2) � � � � (1) � � �

F. Theory of Computation F.1 Computation by abstract devices � � � (3) (2) � � � � � � �

F.2 Analysis of algorithms and problem complexity (B.6, B.7, F1.3) � � � � (3) � (6) � � � � � � � � �

F.3 Logics and meaning of programs � � � � (5) � (4) � � � � � � �

F.4 Mathematical logic and formal languages � � � (3) � (8) � � � � � � � � � �

G. Mathematics of ComputingG.1 Numerical analysis (MSC 65, 33-35) � � � (1) (1) � (7) � � � � � � � �

G.2 Discrete mathematics (MSC 05, 06) � � � (1) (3) � (4) � � � � � � � � �

G.3 Probability and statistics (MSC 60, 62) � � � � (1) (2) � (6) � � � � � � � � � �

G.4 Mathematical software � � (2) � (5) � � � � � � � �

H. Information Systems H.1 Models and principles � � � � (2) � (4) � � � � � � � � � �

H.2 Database management (E.5) � � � � (1) (2) � (5) � � � � � � � � � � �

H.3 Information storage and retrieval � � � � (2) (3) � (5) � � � � � � � � � � � �

H.4 Information systems applications � � � � (1) (5) � (5) � � � � � � � � � � � �

H.5 Information interfaces and presentation (e.g., HCI) (I.7) � � � � (2) (4) � (4) � � � � � � � � � �

I. Computing Methodologies I.1 Symbolic and algebraic manipulation � (1) � (4) � � � � � � � �

I.2 Artificial intelligence � � � � (1) (2) � (6) � � � � � � � � � � �

I.3 Computer graphics � � � � (1) (2) (4) � � � � � � � � � � �

I.4 Image processing and computer vision � � � � (1) (3) (8) � � � � � � � � �

I.5 Pattern recognition � � � � (1) (2) � (6) � � � � � � � � � �

I.6 Simulation and modeling (G.3) � � � � (2) (1) � (5) � � � � � � � � � �

I.7 Document and text processing (H.4, H.5) � � � � (1) � (3) � � � � � � � �

J. Computer Applications J.1 Administrative data processing � (1) � (1) � � � � �

J.2 Physical sciences and engineering � � � (2) � (2) � � � � � � � �

J.3 Life and medical sciences � � � � (2) (1) � (6) � � � � � � � � �

J.4 Social and behavioural sciences � � (1) (1) � � � � � �

J.5 Arts and humanities � � � � (1) (1) � � � � � �

J.6 Computer-aided engineering � � (1) (1) � � � � � � � � �

J.7 Computers in other systems (C.3) � � � � � � � �

K. Computing Milieux K.1 The computer industry � � �

K.2 History of computing � (1) � �

K.3 Computers and education � � � � (3) � � � � �

K.4 Computers and society � � (1) � (1) � � � � �

K.5 Legal aspects of computing (1) (1) �

K.6 Management of computing and information systems � (2) � (2) � � � � �

K.7 The computing profession (1) � � �

K.8 Personal computing � � � � �
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DANAIM, FhG ICT Group, FNRS/FWO:
The figures in brackets refer to the number of institutes active in this field.
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