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Preface

The organizational unit* described in this self-evaluation is the Computer Science Department
of the Faculty of Electrical Engineering, Mathematics, and Computer Science (EEMCS),
University of Twente (UT). The department consists of nine Research Groups? (of which eight
take part in the current self-evaluation). Each Research Group performs research on one or
more coherent Research Themes.?

Version: 15 October 2009

! Called Institute in the “Standard Evaluation Protocol 2003-2009 for Public Research
Organizations", VSNU, 2003.

2 Called Programmes in the VSNU protocol.

3 Called Sub-programmes in the VSNU protocol.

Vi
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Name. Computer Science Department
Date of establishment: September 1981

Institutional affiliations and formal responsibilities: All research in the Department is part of
the Centre for Telematics and Information Technology (CTIT), a research institute of the UT.

Research area and mission: The department performs technical research on Information and
Communication Technology (ICT). Its research mission is to perform multidisciplinary
technical research in ICT related to applications that are relevant for society.

Formal cooperation and relations with other national and international research
establishments: NIRICT, ESI, National Research Schools ASCI, IPA, SIKS.

1. Mission statement

The mission of the Department is to provide excellent academic education and to perform
high-level multidisciplinary technical research in ICT related to applications in society.

Academic education relates education to research and technology and fosters a critical
attitude of students. We provide academic education at the undergraduate and graduate
levels.

Technical research in ICT is research in which ICT systems are designed, built and
investigated. In the context of the CTIT our research is multidisciplinary. In line with our
university mission of an entrepreneurial university, we aim at producing results that are
relevant for problems and applications in society.

2. Leadership and management

Figure 1: The nine research groups in the Computer Science Department. CAES also
participates in the Electrical Engineering Department and takes part in their assessment,
rather than that of the Computer Science Department.

Dean prof. dr. ir A.J. Mouthaan

Scientific Computer Architecture Design and Test for Embedded Systems (CAES)
Director prof. dr. | Prof. dr. G.J.M. Smit
P.M.G. Apers

Design and Analysis of Communication Systems (DACS)
Prof. dr. ir. B.R.H.M. Haverkort

Databases (DB)
Prof. dr. P.M.G. Apers

Distributed and Embedded Security (DIES)
Prof. dr. P.H. Hartel

Formal Methods and Tools (FMT)
Prof. dr. J. C. van de Pol

Human Media Interaction (HMI)
Prof. dr. ir. A. Nijholt

Information Systems (IS)
Prof. dr. R.J. Wieringa (Head of Department)

Pervasive Systems (PS)
Vacancy (appointed from 1 May 2009: prof. dr. P.J.M. Havinga)

Software Engineering (SE)
Prof. dr. M. Aksit
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The Computer Science Department consists of nine Research Groups. Each Research Group
consists of one or more chairs, and one of the chair holders is also the Head of Group. Each
Head of Group reports directly to the Dean of the faculty. The dean is responsible for the
Degree Programmes at the faculty and for managing the faculty, including personnel
management. Research at the UT is organized in a number of research institutes, one of
which is the CTIT. All the research of the research groups in the Computer Science
Department is part of the CTIT. The structure is further explained in Figure 2.

Figure 2. Organogram showing EEMCS and CTIT.

S EEMCS Dean Management
S 5 2 faculty Team
=] o=
g 2 n 2 ‘
}a ]
o
ngi]epnuct: f I Head of Department
Department department Council
= o | | (Reserch | | Hiffid
G n Group Group
Chair Chair holder
EEMCS management

Computer Science is one of the three departments in the faculty EEMCS (the others being
Electrical Engineering and Mathematics). The three Heads of Department and the Dean form
the core Management Team of the faculty, which is assisted by the Managing Director and
the Financial Controller of the faculty. In the MT meetings all issues regarding personnel
appointments, budgets, teaching programmes, investments and organizational topics are
discussed. According to the Law on Higher Education, the Dean has the decisive vote and is
responsible for all formal decisions. The minutes of the MT meetings are available on Intranet
to all staff. The Extended Management Team of the faculty additionally includes the Course
Leaders of the Degree Programmes for which EEMCS is responsible. The Dean also regularly
consults the Faculty Council, consisting of staff and students, which formally approve and
advise in relation to decisions of the MT.

In case of important events, information meetings for all staff of EEMCS are organized, with a
minimum of one such meeting every year. Once every quarter all Chair Holders and Course
Leaders within EEMCS have a dinner meeting to discuss more general topics important for the
faculty.

Department management

The Heads of Group of a department in EEMCS form a Department Council. The Computer
Science Department Council meets monthly with the Dean, the Managing Director and the
Course Leader of the Computer Science Degree Programme, to discuss current affairs
affecting the Computer Science Department and to advise the Management Team of the
faculty where needed. The Head of the Computer Science Department chairs this meeting.
The Head of Department also supports the Dean in personnel decisions and represents the
department in external institutions like the VSNU and the NIRICT.

Research Group management

All teaching and research is done in the Research Groups. The Head of Group, who is one of
the chair holders in the group, is responsible for managing the group (planning, organizing,
acquiring resources including people, providing direction and leadership, and quality control).
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This is done in a participatory style; in particular, the acquisition of projects and the
development of new teaching are responsibilities shared with senior research staff in the
group.

Every year towards the summer, a Spring management meeting takes place between the
Management Team of the faculty and each Head of Group to discuss performance and plans
about teaching, research output, personnel management, and finance. The Head of Group is
accountable for these areas. These meetings can lead to decisions regarding the future of the
Research Groups on any of these issues.

CTIT management

Research budget allocation to the Research Groups is done by the scientific director of CTIT
partly based on the past performance of the groups and on the policy of CTIT. The Dean of
EEMCS makes a budget allocation for education. The total of these two allocations is
discussed between the Dean and the Scientific Director to see whether the allocations to the
chairs sufficiently implement the goals of EEMCS and CTIT.

The research of the CTIT is organized in six strategic research orientations (SROs) to which
funds are allocated. From these funds, Research Groups participating in these SROs can
request budget for new (temporary) appointments, investments, and/or existing staff
members to engage in new activities. SROs are coordinated by senior researchers from the
Research Groups.

The CTIT Scientific Director as well as the Dean of the faculty have the right to propose new
professorial positions to the Executive Board of the University. The Faculty and the Institute
are represented in all appointment committees of key research staff.

The Scientific Director of the CTIT is supported by a core management team consisting of a
managing director and a financial controller, and by the coordinators of the 6 SROs, and is
advised by an Expertise Team consisting of researchers from the various disciplines
participating in the CTIT. In addition, there is an external advisory board. The Dean of the
faculty is represented in the external advisory board.

3. Strategy and policy
3.a. Strategy, policy and design in brief

Although there were some minor changes in name, all but one of the Computer Science
Research Groups in 2008 were the same as those of 2003. The exception is that the groups
of Application Protocol Systems and Architecture of Distributed Systems, which existed in
2003, in response to the previous research assessment were merged in 2004 into the group
of Architecture and Services of Network Applications (ASNA). In 2008 this group was
terminated and the Pervasive Systems group was started, to express the vision of the
Department that large scale distributed systems embedded in daily life form a challenging
long-term research perspective matching well with the research competences in the
Department and strengthening the desired research profile of the Department. The ASNA
staff members moved to other positions, both inside and outside the Department.

It is our mission to integrate technical ICT research with applications that are relevant for
society. The CTIT supports this by defining Strategic Research Orientations (SROs) that are
relevant for the technical as well as social sciences. Every four years the SROs are evaluated
by the Expertise Team of the CTIT on their scientific results. Based on this evaluation, SROs
can be terminated, redirected, or continued.

The most recent SRO evaluation took place in 2006. Based on the quality, the progress and
the international position of the SROs, and taking into account the national and international
developments, it was decided to redefine or reorganize some of the SROs and to concentrate
in the period 2007-2012 on the SROs listed in the first row of Figure 3.
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Figure 3: The CTIT SROs and participation by Computer Science Research Groups.

1. Applied 2. 3. Wireless 4. Natural 5. Integrated | 6. Industrial
Science of Dependable and Sensor Interaction Security in a Engineering
Service for Systems and Networks in Computer- networked and ICT
Information Networks (WiSe) mediated World (IE&ICT)
Technology (DSN) Environment (ISTRICE)
(ASSIST) s (NICE)
CAES X X
DACS X X X
PS X
DB X X X
DIES X X
FMT X
HMI X X
IS X X X
SE X X

Many of the projects done in the SROs focus on particular application domains relevant for
the CTIT. These are Well-being & Healthcare, Mobility and Logistics, Safety and Security,
Energy and Sustainability, and Education and the Creative Industry. These application
domains are a source for problem statements and for validation cases of our technical
solutions.

If a Research Group participates in an SRO, this means that it performs research in this area
and that it can request funds from the SRO budget to perform research together with one or
more other CTIT research groups. Usually the funds are spent on temporary staff but in some
cases, permanent staff is funded partly from an SRO to do research relevant for that SRO. It
is CTIT policy to strengthen an SRO research theme by funding projects that bring
participating Research Groups in a good position to acquire external funding on that theme.

3.b. Future developments

We believe our structure of research groups and SROs as shown in figure 3 is stable, for the
following reasons. First, the list of research groups in the leftmost columns shows that we
have a stable covering of the field. From the top down, our research groups cover the
following parts of the field:

e ICT systems. ICT itself is the subject the CAES, PS and DACS research groups, which
study architectures for embedded, ad hoc and large-scale networks and distributed
systems.

¢ ICT system interactions. Interaction of ICT with people and organizations is covered
by HMI, IS and DB.

e ICT system aspects. The remaining groups study aspects that cut across several layers
of abstraction of ICT systems. SE, FMT and DIES study software engineering,
correctness, and security properties of ICT, respectively.

Second, this stable structure of research groups is complemented by the more flexible
structure of SROs. SROs have proven to be a successful tool to focus our research on stable
and challenging topics, yet responding to changing needs in society. The CTIT will continue
to use SROs as a tool for resource allocation and will continue to evaluate them every 4 years
to see if any changes are called for. The next evaluation is planned for in 2010.

Looking once more at figure 3 we see very roughly along the diagonal from top left to bottom
right that the department has three research foci. The three ICT systems groups work on
wireless & sensor networks; the three systems interaction groups work on /nteractions &
services provided by ICT systems; and all groups, in particular the three methodological
groups, work on dependability and security.
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To embed this in long-term developments in the ICT field: We see a long term trend towards
“context-rich computing,” in which computing systems are ever more tightly integrated with
their natural and social context. Embedded and pervasive computing are two long-term
trends towards integration with the natural (physical) context; molecular and quantum
computing are other examples of this same trend (not pursued in our department).
Interactive computing, multimedia and service orientation are examples of long-term trends
towards integration with the social (human) context. This tight interaction between
computing and its context motivates our attention of methodological issues such as quality,
dependability and security. In the context of these long-term trends we think our covering of
the field is stable for the next five or even ten years. However, the next Mid-Term Review in
2012 will be an occasion to reflect on our long-term goals.

For example, in the long-term strategy of ICT research and innovation currently being
developed by ICT Regie, an advisory organ to the Dutch government, themes such as
dependability and security, business processes, sustainability by ICT and sustainable ICT, and
e-science are listed as being of long-term relevance for society. With our mix of research
groups and SROs we are well-positioned to provide a significant contribution to these themes.

In the near future, the Head of Group of HMI will retire, and we have started preparations for
finding a successor. The HMI group will continue to play an important role in the department.
They are responsible for a Master Degree Programme in HMI and play an important role in
our new bachelor in Creative Technology. They have a proven track record in project
acquisition and in answering to a continuing and growing need for technical research in
human-computer interfaces.

Most of the externally funded projects require the design and development of software
prototypes to validate the ideas and to show the feasibility of a certain approach. There is
now a strong emphasis on making this software available via the web and sources of public
domain software, so others can continue building on our results. Besides the traditional ways
of making the results visible via scientific publications and PhD theses, the department makes
all its publications available on the world-wide web (via the e-prints system), as well as
substantial amount of software prototypes, as indicated in sections B.7.a on external
validation.

3.c. Cooperation with other technical universities in the Netherlands

The three universities of technology in the Netherlands, TU Delft, TU Eindhoven, and UT,
have excellent cooperation in several areas, including ICT. This has resulted in the start of
NIRICT, the Netherlands Institute for Research in ICT, which is part of the 3TU.Federation.
NIRICT brings together over 70 research groups from the disciplines Computer Science,
Electrical Engineering, Mathematics and several ICT application domains, which makes
NIRICT an important academic research partner in the Netherlands. NIRICT is governed by
the Deans of EWI from TU Delft and UT and the Dean of EE TU/e. Peter Apers is the scientific
director of NIRICT.

NIRICT's research program consists of a Long-Term Research Agenda (LTRA), a Strategic
Research Agenda (SRA), and an Innovation Agenda (IA). The first topic of the LTRA,
Dependable ICT systems, led to the recently founded 3TU Centre for Dependable ICT
Systems (CeDICT). The goal of CeDICT is to develop and apply methods and techniques to
make dependable ICT systems a reality. As a concrete means to achieve this goal, six new
chairs have been appointed, of which three in the Computer Science departments of the
universities involved: Dependable Multimedia Processing (TU Delft), Formal Methods and
Tools (UT), and Embedded Systems Security (TU/e).

The SRA themes of NIRICT are:
e Broadband Communication Systems
e Computer Networks
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e Multimedia and VR Systems
e Ambient Intelligence
e Security
e Enterprise Information Systems
These themes are closely linked to the national and international research agendas.

To implement the Innovation Agenda the joint 3TU.NIRICT Research Laboratories have been
founded: the Laboratory for Quality Software (LaQuSo; Radboud University Nijmegen also
participates in this lab), the Smart Environments Laboratory, and the Design Laboratory. All
labs have facilities at the three locations and are supported from the CeDICT program.

In December 2008, the 3TU.Federation signed the “Joint Research Unit for Embedded System
Engineering”, a collaboration agreement with the Embedded Systems Institute (ESI) in
Eindhoven. The aim is to collaborate more closely within Dutch and European research
programs/projects.

3.d. Embedding and relations with external parties

National research consultation takes place in a number of ways: scientific meetings, project
meetings, collaborative activities, etc. A formal forum is the Informatica-kamer (Informatics
Chamber) of the VSNU, where Department Heads and/or Deans of all Dutch universities with
a Computer Science department meet and discuss issues of mutual interest. A second
important forum is the Informatics Platform Netherlands (IPN), which advises government
policy makers and the NWO funding agency about computer science research.® All computer
science researchers participate in national research schools, which facilitate and provide PhD
level teaching to PhD candidates in the Netherlands. The scientific directors of these schools
participate in IPN. The three technical universities coordinate their computer science research
through NIRICT as explained in section 3.c. As a result of this consultation national research
programs are run by NWO, STW, and SenterNovem, which have a strong participation from
the UT. Examples are programs like Sentinels, Freeband and SmartSurroundings.

At the international level most research groups have a strong to very strong presence in
European (FP6 and 7) projects. The lists of projects in part B give details. Some groups also
have projects funded by multinational companies operating from the Netherlands or
elsewhere.

4. Researchers and other personnel

Research staff

The following table gives an overview of the research staff employed at the Department, not
including the CAES group.

Table 1. Research staff (fte)

Type 2003 | 2004 2005 2006 2007 2008
Tenured staff 20,95 | 20,09 19,07 17,82 16,51 16,44
Non-tenured staff 13,94 | 11,71 20,97 24,91 24,76 26,99
PhD Candidates 45,06 | 49,35 62,58 63,46 64,89 62,15
Total research staff | 79,95 | 81,15 | 102,62 | 106,19 | 106,16 | 105,58

All research staff is employed by the faculty, not by the research institutes of the UT. UT
research institutes only employ a scientific director, a managing director, and @ minimum of
support staff. All financial aspects regarding personnel management rest with the Dean. For
positions at the Associate Professor level and beyond the final decision on promotions and
appointments is made by the Executive Board of the University.

4 http://www.ictonderzoek.net.
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Human resource management in the faculty takes place through annual performance
appraisals between staff members and the Heads of Group. These are open discussions on all
factors influencing the productivity and well-being of the staff member. Based on these
meetings, a bonus can be awarded to the staff member, or steps can be agreed on by both
parties to enhance performance of the staff member. If desirable, targets are agreed in a
personal development plan. The personnel department discusses any issues that come out of
these yearly appraisals with the group leader, who takes action if and when needed.

Job promotions require a formal assessment by the Heads of Group in the presence of the
personnel officer and are based on Academic Job Ranking Criteria shared by universities in
the Netherlands. Formal evaluations are done only when the employee or Heads of Group
requests it. Reports of the performance appraisal meetings and of formal assessments are
archived in the personnel file.

It is faculty policy that all permanent academic staff contribute to teaching and research. This
is also true for part-time professors appointed on positions provided by industry. Full-time
staff also contributes to the management activities. The actual tasks of permanent academic
staff members are determined by the Head of Group in consultation with the staff. The ratio
of teaching to research to management tasks may vary across people and over time.

It is faculty policy to encourage people to take study leave as well as sabbatical leave to
support the dynamics in focus of research. Most senior staff members in the faculty have
recently attended the Academic Leadership program facilitated by the university. New staff
members follow an extensive program offered by the university, called DUIT, to enhance
their teaching skills.

PhD candidates and postdocs spend most of their time doing research, but may contribute to
teaching. We encourage temporary staff to enhance their research skills by following courses
in national research schools and in the university.

A Head of Group must be a full-time professor appointed to an established chair. Recruitment
is by rule done internationally. A description of the field of activity is made by the Dean with
the chair of the Computer Science department and the Scientific Director of the CTIT. These
descriptions are kept concise and relatively open-ended since it is important to attract young,
eminent scientists and give them some freedom to develop their field further.

Visiting professors (“bijzondere leerstoelen”) are appointed if there is a faculty/institutional
interest in providing seniority for a specific sub-field for which collaboration with an external
partner(s) is fruitful. These appointments are normally financed by third parties and made for
a period of 3 years.

Personal chairs are awarded to existing permanent staff in sub-fields of substantial breadth
and size within research groups. Candidates must be outstanding in their field.

Both the University and the Faculty EEMCS actively stimulate and support staff members to
apply for the NWO ‘Innovational Research Incentives’ (Veni/Vidi/Vici) program. This program
provides funding for both the researcher and temporary staff (PhD candidates and postdocs)
in his/her research project.

Supporting staff

Technical and administrative support is organized at various levels. Each Research Group has
one or more secretaries and possibly some technical staff to support research and teaching.
ICT support existed at the faculty level (network management) as well as at the University
level (network, infrastructure), but in 2007 all ICT support was centralized in the ICT Service
Centre of the UT. It is impossible to break this down to a price per Research Group. The
faculty has a financial department and a personnel department that are managed functionally
from the central UT financial and personnel departments.
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In 2008, the ratio of research staff (including postdocs and PhDs) to support staff was
somewhat over 4:1 in the faculty EEMCS, compared to 17:10 in the university.

4.a. PhD programs and policies

Short introduction on PhD policy and program.

Standard PhD candidates in the Department are temporary employees on a four-year
contract. Funding comes from external sponsoring, either from governmental research
funding (“second money flow") or from contracts with industry (“third money flow”). A few
PhD candidates are directly funded by the university through the CTIT (“first money flow”).
In all cases there is a project plan before the PhD candidate is hired. Based on the
background of the PhD candidate, an educational program is set up consisting of courses
necessary for the PhD research. These courses are provided by the university, national
research schools and through International Summer Schools. PhD candidates are also offered
general courses, such as professional effectiveness, technical writing and presenting, and
career orientation. In addition, English and Dutch language courses are offered. Presently,
about 58% of the PhD candidates originate from outside the Netherlands. This creates an
international atmosphere that benefits the candidates.

Starting in 2009, the university will establish a Graduate School that offers combined Master’s
and PhD programs. This will allow the influx from bachelor students in a PhD program and
improve the visibility of the university to attract excellent (international) students.

List of PhD Candidates

Rather than a list of names and project, Figure 4 shows the number of PhDs graduated in any
given year at the Research Groups existing in that year. (Following the guidelines, each PhD
is listed only in the group of the first supervisor; a table including shared promotions with
other departments would have shown slightly higher figures.) As can be seen, the average
has been between 11 and 12 over the period 2003-2005, rising to slightly over 14 in the
period 2006-2008 (though not evenly distributed over the years). A prognosis clearly shows
that the average number of degrees will remain on this level or rise slightly further in the
coming years.

Figure 4. Number of PhD theses. Empty cells indicate that the group did not exist in that
ear.

Group | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
ASNA 2 3 3 4 1

DACS 2 2 1 2 1 3
DB 2 1 2 3 1 3
DIES 2 0 3 2 1 2
FMT 1 0 0 1 1 3
HMI 4 4 1 2 2 5
IS 1 0 0 0 1 1
PS 0
SE 0 0 1 1 1 2
Total 14 10 11 15 9 19

Success rates of PhD Graduates
The success rates are summarized in Tables 2.1 and 2.2 below, using the prescribed format.
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Table 2.1 Standard PhD Candidates. The data in the shaded cells is not reliable, due to the
fact that before 01-01-2004 the personnel data base did not register PhD candidates
separately. Candiagates who finished or quit before this date are therefore not included in the

table.

Starting | Enroll- | Expected | Graduated | Graduated | Graduated | Graduated | Not yet Disconti-
year ment | gradua- after 4 after 5 after 6 after 7 finished nued
tions years years years years
# # # % # % # % # % # % # %
2004 26 19 13 50% | - - - 6 23%| 7 2%
2003 14 10 43% | 2  14%| 2 14% | - - 4  29%
2002 13 11 54% | 3 23% | - - 1 8% | 2 15%
2001 15 12 40% | 5 33% | 1 7% - 1 7% | 2 13%
2000 6 4 33% | 1 17%| 1 17% | - = 2 33%
Total 74 56 34 46% | 11 15%| 4 5% | - 8 11%| 17 23%

Roughly, about half of our standard PhD candidates graduate after 4 years. Again very
roughly, another 25% graduates after 5 years or later, and the rest discontinues the project.

Table 2.2 External PhD Candidates (PNUT). For the interpretation of the shading, see the

caption of Table 2. 1.

Starting | Enroll- | Expected | Graduated | Graduated | Graduated | Graduate Not yet Disconti-

year ment | gradu- after 4 after 5 after 6 d after 7 finished nued
ations years years years years
# # # % # % # % # % # % # %

2004 3 3 - - - - 3 100%| -
2003 5 3 1 20% | 1 20% | - - 1 20% | 2 40%
2002 - - - - - - - -
2001 1 1 - - 1 100% | - - -
2000 1 1 = 1 100%| - = = =
Total 10 8 1 10%| 2 20%| 1 10% - 4 40%| 2 20%

The table of external PhD candidates shows that there were essentially too few to draw any
conclusions.

In the reviewed period 2003-2008, the department had neither contract PhD candidates nor
research staff conducting research for their PhD thesis.

Career destination of PhD Graduates
As the career destination is not officially recorded, the table below was composed from
memory by the Heads of Group. Some issues of interpretation are:

e Most of the candidates grouped under “Trade and Industry” are actually employed at
research laboratories or departments. A more fitting category, such as “technology
transfer”, is unfortunately missing from the prescribed list.

e For the academic staff abroad it was not always possible to decide whether they were
tenured or not.

e The candidates for whom the destination could not be recalled are listed under
“miscellaneous”.

10
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Table 3. Career destination PhD candidates after end of contract (graduation or termination)

# %
Tenured academic staff in the Netherlands 4 4%
Tenured academic staff abroad 20 18%
Non-tenured academic staff in the Netherlands 10 9%
Non-tenured academic staff abroad 16  15%
Trade and Industry 33  30%
Government 0 0%
Consultancy 14  13%
Miscellaneous 12 11%
Unemployed 1 1%
Total 110

5. Resources, funding and facilities

The university policy is to make chairs accountable for their finances and to stimulate them to
obtain external research funding. Establishing the UT research institutes has supported this
policy, as these institutes are better positioned to obtain research funds in larger research
programmes, which is generally not possible for individual chairs.

In the financial system used during the reporting period, most of the budget allocated to a
Chair is determined by the research and teaching output of that Chair in the previous years.
The main parameters are the number of successful PhD defenses, the volume of externally
funded projects and the number of credits (ECTS) obtained by students with passing marks.
Apart from this direct funding, a substantial amount of money is allocated to strategic
programs of the research institutes such as the CTIT SROs.

Additional funding for the Computer Science Department was obtained from the 3TU Centre
of Excellence for Dependable ICT systems (CeDICT), financing for five years the professorial
position in Formal Methods and Tools, as well as several subsidiary positions.

The UT financial system has been very successful in stimulating the acquisition of external
research funds. The system was, however, primarily based on output based financing, which
is not always in line with the institutional research plans and maintaining proper attention for
long-term fundamental research. In 2010 the financial system will therefore be modified. An
important new component is that a significant part of the research funds will be based on a
five year agreement between the Research Institute, Faculty and the Research Group
regarding their joint long-term research plans and the prospective number of externally
funded projects. This new system should provide more stability due to long term agreements
about the finances and ensure a better balance between short-term and long-term objectives.

Each year before the Spring Management Meeting, the Heads of Group are asked to make
integrated budget plans to be approved by the Management Team. The Research Groups
generally have financial reserves as a result of income generated and expenditure made in
the past, which can be used for additional temporary staff and investments.

Following a reorganization in 2006, the financial situation of the Faculty EEMCS is healthy,
with currently a reserve of 34 MEuro. About 70% of this reserve is directly allocated to the
research groups within EEMCS.

In the reporting period, the Computer Science Department had a technical support
department that provided technical support staff to labs located in the Research Groups.
When ICT support was centralized to the ICTS in 2007, lab support was moved to the
Research Groups. Not all Research Groups have labs. Funding for computing equipment is
either obtained from research projects or from funding directly allocated to the Research

11
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Groups. During the reporting period, the library facilities have been centralized at the
university.

In the context of NIRICT we will expand our lab facilities. In 2009 a new multidisciplinary 300
m? Smart eXPerience living lab will be established in the Computer Science building, which
will link the labs of all CTIT-affiliated Research Groups (technical and non-technical), both
within the university and with the 3TU Smart Environments labs of the Universities of Delft
and Eindhoven.

Tables 4 and 5 indicate the yearly funding. Direct funding is 1% money flow (centrally funded
from the university or through the CTIT). National (governmental) research funding is 2™
money flow (through government agencies such as NWO and STW). Research contracts with
third parties are 3" money flow.

From these tables some clear and significant trends can be observed. The total amount of
funding has steadily gone up (with a larger jump in 2008) from 12,9 M€ in 2003 to 19,6 M€ in
2008: an increase of 50%. At the same time, the direct funding has remained reasonably
stable. As a consequence, the percentage of direct funding has gone down from 70% in 2003
to 60% in 2008. Given that the direct funding includes income from teaching, this trend is
actually quite impressive, showing the impact and timeliness of our research.

Table 4. Funding and expenditure at institutional level

Funding: 2003 2004 2005 2006 2007 2008
kKE % | k€ % | k€ % | k€ % | k€ % | k€ %
Direct funding 8.875 70%| 8.853 69%| 9.141 63%| 8.758 57%| 9.784 59%| 11.830 60%
Research funds | 1.079 8%| 1.162 9%| 1.450 10%| 2.308 15%| 2.465 15%| 1.893 10%

Contracts 2775 22%| 2.808 22%| 3.826 2/%| 4.200 28%| 4.308 26%| 5.885 30%
Other

Total 12.729 12.823 14.417 15.266 16.557 19.608
Expenditure: 2003 2004 2005 2006 2007 2008

k€ % k€ % k€ % k€ % k€ % k€ %
Personnel costs 7.579 62%| 7.894 60%| 9.764 66%| 10.286 /0% | 9.916 67%| 12.758 67%
Other costs 4.554 38%| 5.209 40%| 5.046 34%| 4.467 30%| 4.849 33%| 6.153 33%
Total 12,132 13.102 14.810 14.753 14.765 18.911

With respect to the funding at group level, the same trends (an increase of total funding
accompanied by a decreasing percentage of direct funding) can be observed for all Research
Groups, with the exception of ASNA (which has, however, been discontinued in 2007). The
divisions over the money flows, however, varies quite a bit. For instance, some groups (with
topical research themes) are clearly more successful in attracting contractual funding.” This is
in particular true for IS, HMI, SE, and especially PS (started as a Research Group in 2007). To
some degree, this is offset by a smaller degree of research funds; not so, however, for IS,
which scores good on both fronts. Also note that FMT has scored very well in research funds.

Note that this includes European project funding.
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Table 5: Funding per money flow and Research Group

Funding | Group 2003 2004 2005 2006 2007 2008
kE % | k€ % | k€ % | k€ % | k€ % | k€ %
ASNA | 1327 52% | 1383 71% | 1347 58% | 1093 44% | 1094 61%
DACS | 1137 88% | 800 77% | 753 66% | 907 61% | 1051 63% | 1231  73%
DB 936 89% | 953 83% | 969 69% | 993 5% | 1226 73% | 1247 76%
Direct DIES | 1010 4% | 1472 68% | 1228 59% | 1331 62% | 1457 76% | 1076  68%
funding FMT | 1069 1% | 972 66% | 1014 71% | 846 54% | 1000 58% | 1436 64%
HMI | 1962 80% | 1842 67% | 1959 74% | 2002 69% | 2157 62% | 2965 64%
IS 728 93% | 629 90% | 1045 72% | 863 67% | 1053  66% | 1497 49%
PS 1088 46%
SE 707 71% | 801 81% | 826 69% | 723 64% | 747 60% | 1291 54%
ASNA 30 1% 0 0% 0 0% 0 0% 0 0%
DACS 3 0%| 39 4% | 83 7% | 167 11% | 176 11% | 134 8%
DB 2 9% | 95 8% 217 15% | 195 15% | 156 9% | 194 12%
Research | DIES | 140 170% | 203 9% | 242 12% | 335 16% | 223 12% | 272 17%
funds FMT 291  19% | 347 23% | 272 19% | 707 45% | 691 40% | 522 23%
HMI 39 2% | 70 3% | 125 5% | 248 9% | 255 7% | 140 3%
IS 0 0% | -10 -1%| 187 13% | 312 24% | 456 28% | 460 15%
PS 4 1%
SE 105 10% | 151 15% | 103 9% | 87 8% | 152 12% | 137 6%
ASNA | 1238 48% | 573 29% | 968 42% | 1367 56% | 708 39%
DACS | 157 12% | 197 19% | 309 27% | 419 28% | 443 27% | 326 19%
DB 29 3% | 106 9% | 214 15% | 134 10% | 302 18% | 202 12%
DIES | 223 16% | 484 22% | 602 29% | 490 23% | 243 13% | 224 14%
Contracts | FMT 151 10% | 159 11% | 140 10% | 13 1% | 23 1% | 291 13%
HMI 443 18% | 824 30% | 571 22% | 640 22% | 1068 31% | 1516 33%
IS 51 7% | 81 12% | 212 15% | 107 8% | 96 6% | 1105 36%
PS 1244 53%
SE 190 19% | 37 4% | 274 23% | 324 29% | 342 28% | 977 41%

6. Processes in research, internal and external control

As shown in Figure 2, our research is organized per Research Group as well as per CTIT SRO.
This has led to a large number of cooperations among groups of the Department of Computer
Science, as well as between those groups and other groups elsewhere in the UT.

Every two years the CTIT Director visits all groups participating in the institute. Such a visit
consists of a scientific meeting (presentations and demonstrations) with the whole group and
a private meeting with the Head of Group to discuss the performance of the group. In the
latter the focus is mainly on acquiring externally funded projects. This is on top of the
aforementioned yearly Spring management meeting of the Dean with each Head of Group,
where performance and plans about teaching, research output, personnel management, and
finance are discussed.

The SROs are evaluated every four years. The CTIT asks the SRO coordinators to self-assess
their SRO. The CTIT scientific and business directors discuss with external stakeholders
possible new directions. Based on the evaluations and possible new directions, the directors
ask for advice from the Expertise Team. Based on this, the scientific director decides to
terminate, redirect, or continue the SROs. This was done for example in 2006.
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The research strategy of each Research Group is determined by the group itself based on
research competence and interests within the group and opportunities that arise externally in
the CTIT, NIRICT, national and international funding agencies. These processes have led to
considerable cooperation among the nine Computer Science Research Groups as well as
between these groups and other groups in the CTIT.

Communication of research results is done through the standard channels of scientific
conferences and journals. In addition, in the Netherlands different research programmes offer
platforms for exchange among Research Groups funded from this program. For example, all
NWO-funded projects present themselves at the yearly conference SIREN (Scientific ICT-
research event Netherlands) and CTIT organizes a yearly conference to showcase its
research. Individual staff members of the different Research Groups have, moreover,
organised a large number of international conferences and workshops at the University of
Twente.

In the period under review, PhD candidates were evaluated after 12 months for a go/no go
decision. Currently this system has evolved into one in which a formal performance evaluation
takes place every 12 months, with informal reviews at 6 and 18 months. Our goal is to take
measures to improve performance as early as possible, and to terminate a PhD contract if no
sufficient performance level can be attained.

7. Academic reputation

The quality of the academic staff is illustrated by a number of prestigious prizes that have
been awarded over the reporting period, and by a number of appointments of former staff at
professorial level in institutions of high reputation. We only list the highlights:

2003

e Mariét Theune was awarded an NWO Meervoud grant entitled Angelica: A Natural-
language Generator for Embodied, Lifelike Conversational Agents.

e Paul Grefen was appointed full professor at the TU Eindhoven

e Holger Hermanns was appointed full professor at Saarland University.

2004

e Ling Feng was awarded an NWO VIDI grant for the project ContextData: Towards
Context-Aware Data Management for Ambient Intelligence.

e Joost-Pieter Katoen was appointed full professor at RWTH Aachen University

2005
e Ed Brinksma became scientific director of the Embedded Systems Institute (ESI)
e Peter Apers became chairman of the board of the Dutch Technology Foundation STW

2006

e Maya Daneva was awarded an NWO Meervoud grant entitled CARES: Collaborative
alignment of cross-organizational ERP systems

e Roel Wieringa became scientific director of the School of Information and Knowledge
Systems (SIKS)

e Machiel van der Bijl and Axel Belinfante were awarded the STW Valorization grant
phase 1: SmarTest

2007

e Boudewijn Haverkort was elected Fellow of the IEEE “for contributions in performance
and dependability evaluation of computer and communication systems".

e Aiko Pras became chair of IFIP WG 6.6 Management of Networks and Distributed
Systems

e Sandro Etalle was appointed full professor at the TU Eindhoven
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e Gurcan Giilesir and Lodewijk Bergmans were awarded the STW valorization grant phase 1
and 2: BloomWise
e Paul Havinga received the ICT Regie innovation Award 2007, Ambient Systems

2008

e Damiano Bolzoni, Sandro Etalle and Emmanuele Zambon were awarded the STW
valorization grant phase 1 and 2: SecurityMatters

e Maria Lijding was awarded the STW valorization grant phase 2: Smartsigns

e Djoerd Hiemstra was awarded an NWO VIDI grant for the project Distributed Information
Retrieval by means of Keyboard Auctions

e Maja Pantic received the European Research Council starting grant as one of the 2.5%
best junior scientists in any research field in Europe in 2007

e Franciska de Jong became member of the governing board of the Netherlands
Organization for Scientific Research (NWO)

¢ Ileana Buhan was awarded the European Biometrics Forum Industry award

8. Internal Evaluation

Quality control is done through a yearly report of all scientific research activities in a QAR
(Quality Assessment Report). Statistics of publications and progress of projects and PhD
candidates are reported, and the results of this report are discussed in the yearly spring
management meeting between the EEMCS management team and the Heads of Groups.

We have described our personnel evaluation procedures in section 4 and our processes of
research evaluation in section 6. In addition, three years after each research assessment we
have a 3TU-wide mid-term review (MTR). The previous MTR took place in 2006 and covered
the period 2003-2005. Based on this review we decided to emphasize quality over quantity of
publications, and to start emphasizing software assets.

9. External validation

The volume of our second and third money flow(“research funds” and “contracts” in Tables 4
and 5), including highly competitive FP7 projects, is an indication of positive external
evaluation both on quality and on relevance. These projects are externally evaluated. In
addition, section 7 emphasizes valorization grants and appointments of department staff to
high-level positions in other organizations, which is a token of external recognition too.
Finally, through the CTIT and our participation in NIRICT, STW, NWO and the SIKS research
school we are in a position to influence national research agendas. We view our involvement
in national discussions about research policy as a token of appreciation of research quality in
the department. A glance at the external validation sections in part B also shows that all our
research groups have an extensive network of contacts with business and government
organizations.
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10. Overview of the results

Table 6
Category 2003 | 2004 | 2005 | 2006 | 2007 | 2008
Academic  |a. Refereed journals 23 35 50 40 44 38
publications |b. International conferences 162 | 194 | 303 | 251 | 261 | 295
¢. Book chapters 12 17 18 17 34 10
d. Other academic publications 28 42 39 61 59 52
Total 225 | 288 | 410 | 369 | 398 | 395
Monographs 2 2
PhD-theses 14 10 11 15 9 19
Professional publications 10 14 21 12 21 3
Patents 1 3 2 8 4 1
Software 6 2 4 2 4 3
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11. Analysis, perspectives, and expectations for the institute

Strengths
1. All groups produce top-level results that link basic research to relevant applications in
society.
2. The CTIT has a proven capability to play a leading role in the national research
agenda.

3. As indicated by the steep increase in external funding, all groups have a proven
excellent capability to attract external funds, nationally and internationally.

Weaknesses
1. We do not communicate our research results to the general public sufficiently.

Opportunities
1. The university has taken measures (tenure track system, graduate school) by which
we may attract more top talent at different levels.
2. National research policy is now putting topics on the agenda which we are well
geared to research.
3. ICT can contribute to solving current problems in society and the economy.

Threats

1. Low acceptance ratio of important funding programs and the coordination overhead
of very large projects is causing fragmentation of researcher’s time.

2. For all groups, highly qualified staff at all levels is very difficult to find.

3. Public and private research funding in the Netherlands is becoming increasingly
uncertain.

4. Funds need to be obtained in competition with other disciplines, but just as other
technical sciences, computer science research scores less well on traditional
performance indicators.

Analysis
We achieve our mission, but to maintain our high level of performance we need to
counter the threats and actively engage with the opportunities listed above.

Adjusted goals
No change in goals.

Strategy
1. Professionalize our external communication about research results.
2. Focus on areas of (inter)national relevance, such as wireless and sensor networks,
interactions & services, and dependability & security.
3. Be more proactive in scouting top talent.
4. Improve our support in requesting and managing large projects.
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Title of the Research Group:

Architecture and Services of Network Applications (ASNA)

Research themes: Architecture, Service Engineering, Service Infrastructure

NABS code: NO7

Heads of Group: Prof. dr. eng. D. Konstantas (until 2004), Dr. ir. M.J. van Sinderen

End date of the Research Group: 2007

Formal affiliations outside the department and other formal co-operations: CTIT,
ASCI research school

The ASNA group has been discontinued in 2007. Researchers and other personnel ("wp")
listed in the following table, have moved to other groups as indicated below ("n.a." means
that relocation is not applicable, since the person was no longer in the group or was not
relocated to another group within the university):

Category | Name | New group
Tenured staff
professor (hgl) Konstantas, prof. dr. eng. D. n.a
Vissers, prof. dr. ir. C.A. n.a
associate professor (uhd) Ferreira Pires, dr. L. SE
Pras, dr. ir. A. n.a.
Sinderen, dr. ir. M.J. van 1S

assistant professor (ud)

Beijnum, dr. ir. B.J.F. van

BSS (EE department of EEMCS)

Halteren, dr. A.T. van

n.a

Quartel, dr. ir. D.A.C.

n.a.

Widya, dr. ir. LA.

BSS (EE department of EEMCS)

postdoctoral fellow

Jones, dr. ir. V.M.

n.a.

Non-tenured staff

professor (hgl)

Huizer, prof. dr. E.

n.a.

Michiels, prof.ir. E.F.

n.a.

Nieuwenhuis, prof. dr. ir. L.J.M.

ISCM (ISCM department of SMG)

assistant professor (ud)

Aroyo, dr. L.M.

n.a.

Wegdam, dr. M.

IS

postdoctoral fellow

Gay, dr. V.C.].

n.a.

Jones, dr. ir. V.M.

BSS (EE department of EEMCS)

Pereira Filho, dr. J.G.

n.a.

Shishkov, dr. B.B. n.a.
junior staff (aio, oio, moz-p) Andrade Almeida, J.P. n.a.
Bonino da Silva Santos, MSc. L.O. SE
Boros, MSc. S. n.a.
Broens, dr. ir. T.H.F. 1S
Daniele,MSc. L. SE
Diakov, N.K. n.a.
Dijkman, ir. R.M. n.a.
Dirgahayu, MSc. T. IS
Dockhorn Costa, P. 1S
Fadlisyah, MSc. M. n.a.
Goncalves da Silva, MSc. E. SE
Guizzardi, dr. G. n.a.
Guizzardi-Silva Souza, R. n.a.
Harkema, drs. M. n.a.
Le, ir. M. van n.a.
Liu, MSc. H. n.a.
Mantovaneli Pessoa, MSc. R. IS
Meent, ir. R. van de n.a.

Mei, MSc. H. BSS (EE department of EEMCS)
Morales, J.M. n.a.
Parhonyi, R. n.a.

Pawar, MSc. P.

BSS (EE department of EEMCS)
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Category Name New group
Sheikh, MSc. K. n.a.

other junior staff (moz, twaio) Dokovski, N.T. n.a.
Koprinkov, G.T. n.a.
Wac, K.E. n.a.

1. Mission statement

Network applications provide software services that support distributed users in their primary
processes, such as healthcare, financial and production processes. Users, in this context, can
be human users, business organizations but also other network applications. Network
applications are implemented by building distributed software applications on top of
communication networks. Network applications are heterogeneous, evolve dynamically, often
comprise mobile application parts, and are resource constrained. Network applications
increasingly also need to be context-aware, in order to automatically adapt service delivery to
the unique and dynamic context properties (such as physical location and environmental
conditions) of individual users.

The mission of the ASNA group was to develop methods, concepts and tools for the efficient
and effective design of network applications, especially addressing interoperability issues that
emerge as a consequence of heterogeneity, evolution, mobility, resource constraints, and
context-awareness.

2. Leadership

The ASNA group was managed by a senior staff team (Van Sinderen, Konstantas (until 2004),
Ferreira Pires, Van Halteren (until 2006)), which met every week. Van Sinderen took
responsibility for HRM tasks and financial planning. Other tasks were allocated to members of
the group. The permanent staff met twice a year to discuss and update the group's long-term
vision on research and education. Project meetings and research seminars were used to
facilitate interaction between individual group members and to disseminate research results
within the group.

3. Strategy and policy
3.a. Design in brief

Network applications support the primary processes of users and are implemented by
distributed software applications. This requires (sustained) interoperability of application
parts, which is challenged in various ways:

Software applications are implemented with different languages using different technology
platforms, while technology solutions and interoperability "standards" are continuously
evolving.

Users (e.g. businesses) want short delays between the identification of a demand regarding
network application support and the availability of this support through an implemented
network application. Moreover, they want that legacy applications can be integrated and that
future demands can be easily accommodated.

Users (e.g. consumers) prefer personalized support of a network application, i.e. the network
application should take account of and adapt to the changing conditions and circumstances of
each individual (mobile) user.

The mission of the ASNA group was to develop methods, concepts and tools for the efficient
and effective design of network applications. To address the challenges mentioned above, we
have organized our research in two related themes: service engineering, and service
infrastructure.

Research on service engineering focused on service-oriented model-driven development. This

research line was concerned with how individual services, service coordination and service
composition can be modeled and how models can be used at design-time (to derive service

22



Computer Science, University of Twente ASNA
Self-Evaluation 2003-2008

implementations from service specifications, according to a model-driven architecture) and at
runtime (to publish, find, select, compose and bind services, according to a service-oriented
architecture).

Research on service infrastructure focused on context-aware service infrastructures. This
research line was concerned with how network applications can be built following a service-
oriented architecture, how context information can be managed by collaborating context
sources, and how context consumers use context information to take context-dependent
decisions regarding application behavior.

3.b. Future development

Since the ASNA group has been discontinued in 2007, future development is not described.

4. Processes in research, internal and external collaboration

The ASNA group adopted an engineering approach to research, which means that we
developed methods, concepts and tools for actual or perceived real-world problems, in
collaboration or consultation with problem owners or solution providers. For this reason, most
of our research was carried out in research projects with external (public, business and
industry) partners.

The research themes of the group (service engineering, service infrastructure) are present in
all of our projects. In each project at least one staff member was involved and usually one or
more PhD candidates. Each PhD candidate was supervised by one or two staff members
under the final responsibility of one of the full professors. The PhD candidate had weekly
meetings with the supervisor(s) and monthly meetings with the full professor. The group had
a weekly research seminar in which staff members and PhD candidates reported on research
results and new ideas.

PhD candidates were encouraged in their first year to submit a paper to a doctoral
consortium at an international conference. Furthermore, PhD candidates were recommended
to follow training courses offered by the UT to strengthen their professional skills, and to
attend relevant courses on research topics offered by one of the national research schools
(especially ASCI, SIKS or IPA). PhD candidates were members of the ASCI research school.

Within the UT, the ASNA group participated in the CTIT, in particular in the SRO ASSIST on
service science. As part of 3TU Federation, the group participated in the 3TU research
institute NIRICT, where its research activities were part of the Strategic Research Agenda on
computer networks. Staff members participated in international research networks, including
steering committees, program committees, editorial boards, working groups and research
projects.

5. Academic reputation

Prof. dr. ir. Chris A. Vissers
e Scientific Director of the Telematica Instituut

Prof. dr. ir.N.J.M. Nieuwenhuis

e Chairman of the innovation-driven research program Generic Communication (IOP-
GenCom)

e General Director of the ExSer Center for Service Innovation

Prof. dr. eng. Dimitri Konstantas

e Chairman of the 1st INTEROP-ESA 2005 Conference, Geneva, Switzerland, 21-15
February 2005

e Chairman of the 9th International Conference on Object-Oriented Information Systems,
Geneva, Switzerland, September 2003
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e Expert evaluator for the Greek Ministry of Development General Secretariat or Research
and Technology

e Expert evaluator for the Natural Sciences and Engineering Research Council of Canada
(NSERC)

e Expert evaluator for the EU 6th FP

e Member of the MOCCA II, which is the Ericsson Think Tank on e-Health applications for
wireless and mobile networks in emerging markets

Dr. ir. Marten van Sinderen

e Coordinator of CTIT's Strategic Research Orientation on service science (ASSIST)

e Editorial Board member of the Enterprise Information Systems (EIS) Journal

e Guest Editor of the EIS Special Issue on Challenges and Solutions on Enterprise
Computing

Steering Committee member of the IEEE Int'| EDOC Enterprise Computing Conference
Program Committee and Monitor Committee member for the BSIK Freeband projects
Expert evaluator for the Norwegian Research Council (VERDIKT program)

Expert evaluator for the EU 5th FP (C-ARCTIC project)

Chair of several conferences and workshops, including the 9th IEEE International EDOC
Enterprise Computing Conference, Enschede, 17-18 March 2005

Dr. ir. Luis Ferreira Pires

Co-chair of MDEIS Workshop, Miami, Florida, USA, 24-25 May 2005

Co-chair of MDEIS Workshop, Paphos, Cyprus, 23-24 May 2006

Co-Chair of the MDEIS Workshop, Funchal, Madeira - Portugal, 12-13 June 2007

Co-chair of 3M4MDA Workshop, Bilbao, Spain, 11 July 2006

Expert evaluator for the IWT (Instituut voor de Aanmoediging van Innovatie voor
Wetenschap en Technologie in Vlaanderen’)

Dr. ir. Aiko Pras

e Guest Editor of the IEEE Communications Magazine on XML-based Management of
Networks and Services

e Steering Committee member of the EUNICE Consortium

e Founding member of the IRTF Network Management Research Group (NMRG)

e Evaluator and reviewer for many EU 5th and 6th FP projects

6. Internal validation

Internal validation was accomplished by the 3TU Federation (midterm review), the faculty
(evaluations of staff and PhD candidates), and CTIT (chair visits and evaluation of the SRO in
which the group participated). On top of this, research results and ideas (e.g. grant and
project proposals, papers to be submitted to major conferences) were discussed among the
staff members and PhD candidates during our weekly research seminar. Important
evaluations of PhD candidates were always done by at least two staff members. Feedback on
activities of the group was discussed among the permanent staff twice a year and could
result in an update of the group's long-term vision on research and education.

7. External validation
7.a. Societal relevance

The societal relevance of the group's research lay in supporting the primary processes of
network application users. By developing better methods, concepts and tools for the design
of network applications, these primary processes can become more efficient and effective.
For example, we aimed at shortening development time and reducing maintenance cost of
network application support for business processes through the use of service-oriented and
model-driven design approaches. Also, we aimed at increasing the value perceived by
consumers of services provided by network applications, by making these applications
context-aware.
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The group has focused on e-health as an important domain for network applications. The
research considers, amongst others, prevention of health problems and automated support
for home care through tele-monitoring and tele-treatment services. A prototype for a mobile
health platform has been developed, validated and applied, together with various
stakeholders in the healthcare chain. In addition, based on this platform, specific support has
been developed for epileptic patients, chronic pain patients, spasticity patients and women
with high risk pregnancies.

Software assets

e A language (ISDL) and framework (COSMO) have been developed for service design and
analysis. Some associated tools are available at http://isdl.ctit.utwente.nl/tools/.

¢ The abovementioned prototype for a mobile health platform has been commercialized by
a start-up company, MobiHealth. Information on products is available at
www.mobihealth.com.

7.b. Industrial contacts

e National: Telematica Instituut (Enschede), TNO-ICT (Delft, Groningen, Enschede),
Roessingh R&D (Enschede), Compuware (Amsterdam), BiZZdesign (Enschede), Lucent
Technologies Bell Labs Twente (Enschede), Thales (Hengelo), Philips Research
(Eindhoven), Ericsson (Rijen), Draeger (Best), GigSoft (Amsterdam), Orbis (Sittard), MST
(Enschede), TMSI (Oldenzaal), Yucat (Driebergen), Sigmax (Enschede), Menzis
(Enschede).

e International: France Telecom R&D (Issy les Moulineaux, France), Telenor (Fornebu,
Norway), iO (Germany), Softeam (France), IKV++ Technologies AG (Berlin, Germany),
Eurescom (Heidelberg, Germany) , ICOM, Ericsson (Sweden; Germany), HCPB
(Barcelona, Spain), LITO Polyclinics (Cyprus), Alcatel (France; Germany), Nokia (Finland),
DoCoMo (Germany), Siemens (Germany; Austria), NEC (UK), Telecom Italia S.p.A. (Italy),
TSystems (Germany), Microsoft (Germany), Telefonica (Spain), Thomson (France), VTT
(Finland).

8. Researchers and other personnel ("wp”)

ASNA permanent staff spent approximately 40% time on research, 40% on teaching and
20% on administrative and management tasks.

Table 1
Category [ Name | 2003 | 2004 | 2005 2006 | 2007 | 2008
Tenured staff
professor (hgl) Konstantas, prof. dr. eng. D. 0,09| 0,03

Vissers, prof. dr. ir. C.A. 0,08 0,09 0,09 0,13
associate professor (uhd) Ferreira Pires, dr. L. 0,40 0,40 0,40 0,40 | 0,23

Pras, dr. ir. A. 0,80 0,26

Sinderen, dr. ir. M.J. van 0,80 040| 040| 040 0,23
assistant professor (ud) Beijnum, dr. ir. B.J.F. van 0,40| 0,40 0,40| 0,40| 0,22

Halteren, A.T. van 0,40| 0,40 0,40| 0,34

Quartel, dr. ir. D.A.C. 040 040| 040| 0,40| 0,26

Widya, dr. ir. LA, 040 o040| 040| 0,38| 0,22
postdoctoral fellows Jones, dr. V.M. 1,00 1,00
Total tenured staff 4,77 | 3,78| 249 | 245 | 1,18 | 0,00
Non-tenured staff
professor (hgl) Huizer, prof. dr. E. 0,11

Michiels, prof. ir. E.F. 0,06

Nieuwenhuis, prof. dr. ir. L.J.M. 0,10 0,11 0,11 0,11 | 0,06
associate professor (uhd) Konstantas, dr. eng. D. 0,10| 0,06
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Category Name 2003 | 2004 | 2005 | 2006 | 2007 | 2008
assistant professor (ud) Aroyo, dr. L.M. 0,21 0,21 0,03
Wegdam, dr. M. 002 o,11| o0,11| 0,11| 0,06
postdoctoral fellows Gay, dr.V.C.J. 0,10
Jones, dr. V.M. 1,00 1,00 0,58
Pereira Filho, dr. J.G. 0,75
Shishkov, dr. B.B. 1,00 1,00| 0,20
other junior staff (moz, twaio) | Dokovski, N.T. 0,54
Koprinkov, G.T. 0,46
Wac, K.E. 0,25 0,08
Total non-tenured staff 260 O51| 235| 2,28 | 0,90 0,00
PhD Candidates
junior staff (aio, oio, moz-p) | Andrade Almeida, J.P. 0,80 0,80 0,63
Bonino da Silva Santos, L.O. 0,40 | 0,46
Boros, MSc. S. 0,80
Broens, ir. T.H.F. 0,32| 080| 0,80| 0,46
Daniele, L.M. 0,39
Diakov, MSc. N.K. 0,45
Dijkman, ir. R.M. 0,80 0,80 0,80 0,50
Dirgahayu, T. 0,73| 0,80
Dockhorn Costa, P. 0,27| o0,80| 0,80 0,80| 0,46
Dokovski, N.T. 0,26 | 0,12
Fadlisyah, M. 0,37| 0,80| 0,20
Goncalves da Silva, E.M. 0,39
Guizzardi, G. 0,80 0,80 0,33
Guizzardi-Silva Souza, R. 0,80| 0,71 0,66
Harkema, drs. M. 1,00 0,80 0,26
Le, ir. V.M. 1,00, 080, 0,53
Liu, H. 0,73/ 0,80| 0,53
Mantovaneli Pessoa, R. 0,35
Meent, ir. R. van de 1,00 0,80 0,80
Mei, H. 040| 0,80| 0,46
Morales, MSc. J.M. 0,80
Parhonyi, R. 0,80| 0,80| 0,66
Pawar, P. 044| 0,80| 046
Sheikh, K. 0,68 0,80| 0,46
Wegdam, M. 0,48
Total PhD Candidates 980 769| 901 7,23| 542 | 0,00
Total Research Staff ASNA [17,17 11,98 13,85 11,96] 7,50 | 0,00

9. Resources, funding and facilities
9.a. Laboratory infrastructure

The ASNA group was sufficiently equipped to perform the research described.

9.b. FTE-funding

The group targeted research funding (in Tables 2 and 3 labeled as "Contracts") from national
programs (such as TS and BSIK) and European programs (such as FP5 and FP6) in order to
reduce dependency from direct funding.
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ASNA

Table 2: Funding at group level

ASNA 2003 | 2004 | 2005 | 2006 | 2007 | 2008
Direct funding 52% 71% 58% 44% 61%
Research funds 1% 0% 0% 0% 0%
Contracts 48% 29% 42% 56% 39%
Total 100% | 100% | 100% | 100% | 100%

9.c. FTE-funding PhDs/postdocs

Table 3 displays the same trends as Table 2, though amplified due to the fact that we now
focus only on funded (temporary) research positions. The amount of external (in particular,
contractual) funding has been growing over the years, and at the end date of the group well

exceeded the average of 73%.

Table 3: Funding of PhDs/postdocs

ASNA 2003 2004 | 2005 | 2006 | 2007 2008 | Average
Direct funding 31% 29% 40% 18% 9% 25%
Research funds 8% 0% 0% 0% 0% 2%
Contracts 61% 71% 60% 82% 91% 73%
Other 0% 0% 0% 0% 0% 0%
Total 100% | 100% | 100% | 100% | 100% 100%

9.d. List of external funds

As can be seen from Table 4, ASNA has been quite successful in project acquisition, in
particular from contractual funding. As remarked above, this has been an explicit strategy of

the group.

Table 4
Name Project Start End Sponsor
Agent Academy: A Data Mining Framework for Training Intelligent Nov-01 | Apr-04 | European Commission
Agents
CANDLE: Collaborative And Network Distributed Learning Environment | Jun-00 | Jun-03 | European Commission
E-NEXT: Netwprk of Excellence Emerging Networking Experiments Jan-04 | Jul-06 European Commission
and Technologies
HealthService 24: Continuous Mobile Services for Healthcare Feb-05 | Sep-06 | European Commission
INTE_RO_P: Interoperability Research for Networked Enterprises, Jan-04 | Dec-07 | European Commission
Applications and Software
MobiHealth: Innovative GPRS/UMTS mobile services for applications in Apr-02 | Dec-05 | European Commission
healthcare
MODA-TEL: Model Driven Architecture for Telecommunications ..

. Sep-02 | Jan-05 | European Commission
Systems Development and Operations
X-Motion: eMobile Testbed for Interoperability of Networks in | 5. o5 | poco3 European Commission
eLogistics
Casim_ir/RMSDDS: Reflective Middleware Support for Dynamic Data- Jan-06 | Jan-09 | Nnwo
Centric Systems
Management of DISH applications: Provider-based Accounting Nov-99 | Nov-05 | NWO
EQUANET: End-to-end Quality-of-Service in Next Generation Networks | Dec-02 | Mar-05 | SENTER
Freeband/A-MUSE: Architectural Modeling Utility for Service Enabling Jan-04 | Jan-09 | SENTER BSIK
Freeband/AWARENESS:  context AWARE mobile NEtworks and Jan-04 | Jan-09 | SENTER BSIK
ServiceS
AMIGO: Ambient Intelligence for the Networked Home Environment Jan-04 | Feb-08 | Telematica Instituut
ArCo: Architectural Concepts for Service-oriented Design Jan-03 | Dec-05 | Telematica Instituut
Freeband/WASP: Web Architectures for Services Provisioning Aug-02 | May-04 | Telematica Instituut
M2C: Measuring, Modeling and Cost Allocation for Quality of Service Jun-03 | Dec-05 | Telematica Instituut

27




ASNA

Computer Science, University of Twente
Self-Evaluation 2003-2008

Name Project Start End Sponsor

Mobile
Communications on the Train

& Wireless: Mobile Applications through Wireless Jan-04 | Dec-05 | Telematica Instituut

Mobilife: mobile applications and services supporting people's daily

life

Jan-04 | Dec-05 | Telematica Instituut

MOSAIC: Mobile Worker Support Environments Jan-04 | Dec-05 | Telematica Instituut

10. Overview of the results

10.a. Key publications

7Table 5
Nr | Title
1 Sinderen, M.J. van , Halteren, A.T. van, Wegdam, M., Meeuwissen, H.B., Eertink, E.H.

Supporting context-aware mobile applications: an infrastructure approach. 1EEE
communications magazine nr: 9, 44, (2006, September 1). (pp. 96-104) New York,
NY, USA IEEE Communications Society ISSN: 0163-6804

Quartel, D.A.C. , Steen, M.W.A., Pokraev, S.V., Sinderen, M.]. van. COSMO: a
conceptual framework for service modelling and refinement. Information systems
frontiers nr: 2-3, 9, (2007, July 1). (pp. 225-244) Amsterdam Springer ISSN: 1387-
3326

Andrade Almeida, J.P. , Dijkman, R.M., Ferreira Pires, L., Quartel, D.A.C., Sinderen,
M.J. van. Model-driven design, refinement and transformation of abstract interactions.
International journal of cooperative information systems nr: 4, 15, (2006, December
1). (pp. 599-632) Singapore World Scientific Publishing Co. ISSN: 0218-8430

Konstantas, D., van Halteren, A.T., Bults, R., Wac, K., Widya, I.A., Dokovski, N.,
Koprinkov, G., Jones, V. & Herzog, R. (2004) Mobile Patient Monitoring: The
Mobihealth System. The Journal on Information Technology in Healthcare, 2(5): 365-
373. ISSN 1479-649X

Guizzardi, G. , Guarino, N., Sinderen, M.J. van. An ontologically well-founded profile
for UML conceptual models. Proceedings of the 16th Intl. Conference on Advanced
Information Systems Engineering, Lecture notes in computer science (nr: 3084),
(2004, June 7 / 2004, June 11). Springer ISBN: 3-540-22151-4 / ISSN: 0302-9743
(Best paper award)

10.b. Numerical overview of the results in a fixed format of categories

Table 6
Category 2003 [ 2004 | 2005 | 2006 | 2007 | 2008
Academic  |a. Refereed journals 2 6 6 3 7
publications |b. International conferences 18 43 44 33 36
c. Book chapters 3 2 7
d. Other academic publications 1 4 6 4
Total 21 | 52 | 56 | 49 | 4/
Monographs
PhD-theses 2 3 3 4 1
Professional publications 1 1 1
Patents
Software 1
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10.c. Full outcome list

2003

Journal articles

Schonwalder, J. , Pras, A., Martin-flatin, J.P. On the future of Internet Management
Technologies. 1EEE communications magazine nr: 10, 41, (2003). (pp. 90-97)
ISSN: 0163-6804

Veen, J.T. van der, Collis, B.A., Jones, V.M., Network support for group-based learning: Is
more better? (2003). In: Interactive Learning Environments 11(2). pp. 127-146. Swets
and Zeitlinger. ISSN:1049-4820.

Conference proceedings

Andrade Almeida, J.P., Ferreira Pires, L., Sinderen, M.]. van, Web services and seamless
Interoperabifity (2003). In: First European Workshop on Object-Orientation and Web
Services (ECOOP 2003), Darmstadt, Germany, 21 Jul 2003. pp. 4-9. IBM Research Report
series RA220 Computer Science. IBM.

Andrade Almeida, J.P. , Sinderen, M.J. van, Ferreira Pires, L., Quartel, D.A.C. A systematic
approach to platform-independent design based on the service concept. Proceedings of
the 7th IEEE international Conference on Enterprise Distributed Object Computing (2003,
september 16 / 2003, september 19). (pp. 112-123) IEEE Computer Society
ISBN: 0-7695-1994-6

Andrade Almeida, J.P. , Sinderen, M.J. van, Ferreira Pires, L., Quartel, D.A.C. The role of the
service concept in model-driven applications development. International Middleware
Conference, Workshop proceedings (2003, juni 17 / 2003, juni 17). (pp. 288-296) Rio de
Janeiro PUC-Rio ISBN: 85-87926-03-9

Andrade Almeida, J.P., Sinderen, M.J. van, Ferreira Pires, L., Wegdam, M., Handling QoS in
MDA: a discussion on availability and dynamic reconfiguration (2003). In: Workshop on
Model Driven Architecture: Foundations and Application (MDAFA) 2003, Enschede, The
Netherlands, 26-27 Jun 2003. pp. 91-96. CTIT Technical Report TR-CTIT-03-27. Centre
for Telematics and Information Technology, University of Twente, Enschede. ISSN:1381-
3625.

Andrade Almeida, J.P., Sinderen, M.]. van, Quartel, D.A.C., Ferreira Pires, L., Interaction
systems design and the protocol- and middleware-centred paradigms in distributed
application development (2003). In: ECOOP 2003 Workshop on Communication
Abstractions for Distributed Systems, Darmstadt, Germany, 22 Jul 2003. 6 pp.

Aroyo, L.M. , Mizoguchi, R., Tzolov, C.K. Ontological Approach to Courseware Authoring. The
Second Wave of ICT in Education: from Facilitating Teaching and Learning to Engedering
Education Reform (2003, december 2 / 2003, december 5). (pp. 1011-1014) Norfolk, USA
Association for the Advance of Computing in Education ISBN: 1-880094-51-7

Dijkman, R.M. , Andrade Almeida, J.P., Quartel, D.A.C. Verifying the Correctness of
Component-Based Applications that Support Business Processes. Proceedings of the 6th
ICSE workshop on Component-Based Software Engineering: Automated Reasoning and
Prediction (2003, mei 3 / 2003, mei 4). (pp. 43-48) Portland, USA Carnegie Mellon
University and Monash University

Dijkman, R.M. , Quartel, D.A.C., Ferreira Pires, L., Sinderen, M.J. van An Approach to Relate
Viewpoints and Modeling Languages. Proceedings of the 7th IEEE International
Conference on Enterprise Distributed Object Computing (2003, september 16 / 2003,
september 19). (pp. 14-27) IEEE Computer Society ISBN: 0-7695-1994-6

Dockhorn Costa, P. , Pereira Filho, ].G., Sinderen, M.). van Architectural Requirements for
Building Context-Aware Services Platforms. Proceedings of the 9th Open European
Summer School and IFIP Workshop on Next Generation Networks (EUNICE 2003) (2003,
september 8 / 2003, september 10). (pp. 62-69)

Eertink, H. , Kranenburg van, H., Hesselman, C.E.W. Context-aware Content Distribution and
Adaption. Proceedings of the 6th International Symposium on Wireless Personal
Multimedia Communications (2003). Yokosuka, Kanagawa, Japan
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Guizzardi-Silva Souza, R. , Aroyo, L.M., Wagner, G. Agent-oriented Knowledge Management
in Learning Environments: A Peer-to-Peer Helpdesk Case Study. AAAI Technical Report
SS-03-01 (2003, maart 24 / 2003, maart 26). (pp. 15-22) Stanford, California, USA
ISBN: 1-57735-178-9

Guizzardi-Silva Souza, R. , Aroyo, L.M., Wagner, G. Help&Learn.: A Peer-to-Peer Architecture
to Support Knowledge Management in Collaborative Learning Communities. Proceedings
of XIV Brazilian Symposium on Computers in Education (2003). Rio de Janeiro

Hesselman, C.E.W. , Eertink, E.H., Widya, I.A., Huizer, E. A Mobility-aware Broadcasting
Infrastructure for a Wireless Internet with Hotspots. 1st ACM International Workshop on
Wireless Mobile Applications and Services on WLAN Hotspots (2003, september 19 /
2003, september 19). (pp. 103-112) San Diego CA, USA ISBN: 1-58113-768-0

Konstantas, D. , Herzog, R. Continuous monitoring of vital constants for mobile users: the
MobiHealth approach. Proceedings of the 25th Annual International Conference of the
IEEE Engineering in Medicine and Biology Society, 2003. 4, (2003, september 17 / 2003,
september 21). (pp. 3728-3731) IEEE Engineering in Medicine and Biology Society
ISBN: 0-7803-7789-3

Meent, R. van de , Pras, A., Mandjes, M.R.H., Berg, J.L. van den, Nieuwenhuis, L.J.M. Traffic
measurements for link dimensioning - a case study. Traffic measurements for link
dimensioning - a case study Lecture notes in computer science nr: 2867, (2003).
(pp. 106-117) ISSN: 0302-9743

Rios, D., Dockhorn Costa, P., Guizzardi, G., Ferreira Pires, L., Goncalves Filho, J., Using
ontologies for modeling context-aware services platforms (2003). In: OOPSLA 2003
Workshop on Ontologies to Complement Software Architectures, Anaheim, CA, USA, 26
Oct 2003. 4 pp.

Widya, I.A. , Halteren, A.T. van, Jones, V.M., Bults, R.G.A., Konstantas, D., Vierhout, P.A.M.,
Peuscher, J. Telematic Requirements for a Mobile and Wireless Healthcare System
derived from Enterprise Models. 7th International Conference on Telecommunications
ConTEL 03EX652, (2003, juni 11 / 2003, juni 13). (pp. 527-534) ISBN: 953-184-052-0

Zuidweg, M. , Pereira Filho, 1.G., Sinderen, M.J. van Using P3P in a web services-base
context-aware application platform. Proceedings of the 9th Open European Summer
School and IFIP Workshop on Next Generation Networks (EUNICE 2003) (2003,
september 8 / 2003, september 10). (pp. 238-243) ISBN: 963-421-576-9

Other academic publications

Konstantas, D., Leonard, M., Pigneur, Y., Patel, S. (eds.), Proceedings of the 9th International
Conference on Object Oriented Information Systems (2003). 426 pp. Lecture Notes in
Computer Science 2817. Springer Verlag, Berlin. ISBN:978-3-540-40860-4.

PhD-theses

Halteren, A.T. van Towards an adaptable QoS aware middleware for distributed objects.
(2003, januari 9). 222 pp. Thesis advisor(s): Prof.dr.ir. L.J.M. Nieuwenhuis, Dr. L. Ferreira
Pires. ISBN: 90-75176-35-X

Wegdam, M. Dynamic Reconfiguration and Load Distribution in Component Middleware.
(2003, juni 26). 241 pp. Enschede Thesis advisor(s): Prof.dr.ir. L.J.M. Nieuwenhuis, Dr.ir.
M.J. van Sinderen. ISBN: 90-75176-36-8

2004

Journal articles

Aroyo, L.M. , Dicheva, D. Authoring of Concept-based Web Information Systems, Special
Issue on Concepts and Ontologies in Web-based Education. International journal of
continuing engineering education and life-long learning nr: 3, 14, (2004). (pp. 297-312)
ISSN: 0957-4344

Dijkman, R.M. , Dumas, M. Service-oriented Design: A Multi-viewpoint Approach.
International journal of cooperative information systems nr: 4, 13, (2004). (pp. 337-368)
ISSN: 0218-8430
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Guizzardi-Silva Souza, R. , Aroyo, L.M., Wagner, G. Help&Learn.: A Peer-to-Peer Architecture
to Support Knowledge Mangement in Collaborative Learning Communities. Brazilian
journal on computers in education nr: 1, 12, (2004). (pp. 29-36) ISSN: 1414-5685

Halteren, A.T. van , Bults, R.G.A., Wac, K.E., Konstantas, D., Widya, I.A., Dokovski, N.T.,
Koprinkov, G.T., Jones, V.M., Herzog, R. Mobile Patient Monitoring: The Mobihealth
System. Journal on information technology in healthcare nr: 5, 2, (2004). (pp. 365-373)
ISSN: 1479-649X

Pras, A. , Drevers, T., Meent, R. van de, Quartel, D.A.C. Comparing the performance of SNMP
and Web services based management. IEEE communications magazine nr: 2, 1, (2004).
11 pp. ISSN: 0163-6804

Pras, A. , Schonwalder, J., Festor, O. XML-Based Management of Networks and Services.
IEEE Transactions on Network and Service Management nr: 7, 42, (2004). (pp. 56-57)
ISSN: 0163-6804

Conference proceedings

Andrade Almeida, 1.P. Model-driven Desing of Distributed Applications. On the Move to
Meaningful Internet Systems 2004: OTM 2004 Workshops Lecture notes in computer
science (nr: 3292), (2004, oktober 25 / 2004, oktober 29). (pp. 854-865) Heidelberg
Springer ISBN: 3-540-23664-3 / ISSN: 0302-9743

Andrade Almeida, J.P. , Dijkman, R.M., Sinderen, M.J. van, Ferreira Pires, L. On the Notion of
Abstract Platform in MDA Development. Proceedings of the 8th Int. Conference on
Enterprise Distributed Object Computing (2004, september 20 / 2004, september 24).
(pp. 253-263) Los Alamitos IEEE Computer Society Press ISBN: 0-7695-2214-9

Andrade Almeida, J.P. , Dijkman, R.M., Sinderen, M.]. van, Ferreira Pires, L. Platform-
independent modelling in MDA: supporting abstract platforms. Proceedings Model-Driven
Architecture: Foundations and Applications 2004 (2004). (pp. 219-233) Linkoping
University

Andrade Almeida, J.P. , Ferreira Pires, L., Sinderen, M.]. van Costs and Benefits of Multiple
Levels of Models in MDA Development. Second European Workshop Model Driven
Architecture with Emphasis on Methodologies and Transformations (2004, september 7 /
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Pokraev, S. , Koolwaaij, J., Setten, M. van, Broens, T.H.F., Dockhorn Costa, P., Wibbels, M.,
Ebben, P., Strating, P. Service Platform for Rapid Development and Deployment of
Context-Aware, Mobile Applications. Proceedings of International Conference on
Webservices (2005). Orlando

Pras, A. , Meent, R. van de, Mandjes, M.R.H. QoS in hybrid networks - an operator’s
perspective. Proceedings of the 13th International iwQoS Workshop Lecture notes in
computer science (nr: 3552), (2005, juni 21 / 2005, juni 23). (pp. 388-391) Pasau
Springer ISBN: 3-540-26294-6 / ISSN: 0302-9743

Quartel, D.A.C. , Dijkman, R.M., Sinderen, M.). van An approach to relate business and
application services using ISDL. Proceedings of the 9th IEEE Enterprise Distributed Object
Computing Conference (2005, september 19 / 2005, september 23). Enschede IEEE
Computer Society Press

Quartel, D.A.C. , Dijkman, R.M., Sinderen, M.J. van Extending Profiles with Stereotypes for
Composite Concepts Using Model Transformation. Model Driven Engineering Languages
and Systems: 8th International Conference, MoDELS 2005 Lecture notes in computer
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science 3713 (nr: XV), (2005, oktober 2 / 2005, oktober 7). (pp. 232-247) Berlin Springer
ISBN: 3-540-29010-9 / ISSN: 0302-9743

Saranummi, N. , Jones, V.M. MOSAIC roadmap for mobile collaborative work related to health
and wellbeing. Proceedings of the 1st AMI@work communities Forum Day 2005 Towards
Ambient Intelligence at Work 2010 (2005, juni 20 / 2005, juni 22). Munchen ISBN:
139780853582250

Shishkov, B.B. , Dietz, J.L.G. Applying component-Based UML-Driven Conceptual Modeling in
SDBC. ICEIS 2005 Proceedings (2005, mei 25 / 2005, mei 28). ICEIS Press
ISBN: 972-8865-19-8

Shishkov, B.B. , Dietz, J.L.G. Applying SDBC in the Cultural-Heritage Sector. ICEIS 2005
Proceedings (2005, mei 25 / 2005, mei 28). Miami ICEIS Press ISBN: 972-8865-19-8

Wac, K.E., Towards Qos-awareness of Context-aware Mobile Applications and Services
(2005). In: Proceedings of the On the Move to Meaningful Internet Systems 2005:
CooplS, DOA, and ODBASE (OTM2005), Agia Napa, Cyprus, 31 Oct - 4 Nov 2005. pp.
751-760. Lecture Notes in Computer Science 3760. Springer Verlag, Berlin. ISBN:978-3-
540-29739-0.

Wac, K.E., Halteren, A.T. van, Broens, T.H.F., Context-aware QoS provisioning for an M-
health service platform (2005). In: EUNICE 2005 "Networked Applications". 11th open
European Summer School, Colmenarejo, Spain, 6-8 July 2005. pp. 8-13. Universidad
Carlos III de Madrid, Madrid, Spain. ISBN:84-89315-43-4.

Wegdam, M. Awareness: a project on Context AWARE NEtworks and ServiceS. Proceedings of
the 14th Mobile & Wireless Communications Summit (2005, juni 19 / 2005, juni 23).
Dresden

Zieba, B., Sinderen, M.]. van, Wegdam, M., Quality-constrained routing in publish/subscribe
systems (2005). In: MPAC '05: Proceedings of the 3rd international workshop on
Middleware for pervasive and ad-hoc computing, Grenoble, France, 27 Nov -1 Dec 2005.
pp. 1-8. ACM International Conference Proceeding Series 115. ACM Press, New York,
USA. ISBN:1-59593-268-2.

Books - chapter

Benatallah, B. , Dijkman, R.M., Dumas, M., Maamar, Z. Service Composition: Concepts,
Techniques, Tools and Trends. Service-Oriented Software System Engineering:
Challenges and Practices (2005). Idea Group Inc.

Parhonyi, R. , Nieuwenhuis, L.J.M., Pras, A. The rise and fall of micropayment systems.
Handbuch E-Money, E-Payment & M-Payment (2005). (pp. 343-361) Heidelberg Springer
Verlag ISBN: 3-7908-1651-5

Other academic publications

Bevinakoppa, S., Ferreira Pires, L., Hammoudi, S. (eds.), Web Services and Model-Driven
Enterprise Information Services. Proceedings of the Joint Workshop on Web Services and
Model-Driven Enterprise Information Services, WSMDEIS 2005. (2005). 179 pp. INSTICC
Press. ISBN:972-8865-27-9.

Guizzardi, G. and Wagner, G. (eds). (2005) Proceedings of the International Workshop on
Vocabularies, Ontologies and Rules for The Enterprise (VORTE 2005). CTIT Workshop
Proceedings Series WPQO5 (02). Centre for Telematics and Information Technology,
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Interoperability of Enterprise Software and Applications conference (2005). 466 pp.
Springer Verlag, London. ISBN:978-1-84628-151-8.

Sinderen, M.]J. van, Steen, M.W.A., Lankhorst, M.M., Aleksy, M., Hung, P.C.K. (eds.),
Proceedings of the 9th IEEE International EDOC Enterprise Computing Conference
(2005). 297 pp. IEEE Computer Society, Los Alamitos. ISBN: 0-7695-2441-9.
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PhD-theses

Guizzardi, G. Ontological Foundations for structural conceptual models. (2005, oktober 27).
416 pp. Enschede Telematica Instituut / CTIT Thesis advisor(s): Prof.dr.ir. C.A. Vissers,
Dr. L. Ferreira Pires, Dr.ir. M.]J. van Sinderen. ISBN: 90-75176-81-3
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advisor(s): Prof.dr.ir. L.J.M. Nieuwenhuis, Dr.ir. A. Pras. ISBN: 90-365-2239-0

Professional publications

Hung, P.C.K., Sinderen, M.]. van, EDOC: meeting the challenges of enterprise computing
(2005). In: IT Professional 7(6). pp. 44-45. IEEE Computer Society, Piscataway, New
Jersey. ISSN:1520-9202.

Software

ISDLTools: Editor and simulator for ISDL (Interaction System Design Language), Dick
Quartel, Bert Helthuis. URL: http://isdl.ctit.utwente.nl/tools/

2006

Journal articles

Andrade Almeida, J.P., Dijkman, R.M., Ferreira Pires, L., Quartel, D.A.C., Sinderen, M.J. van,
Model-driven design, refinement and transformation of abstract interactions (2006). In:
International journal of cooperative information systems 15(4). pp. 599-632. World
Scientific Publishing Co., Singapore. ISSN:0218-8430.

Gerlach, M., Steglich, S., Arbanowski, S., Wegdam, M., Teunissen, H., Trustworthy
applications for vehicular environments (2006). In: IEEE Vehicular Technology Magazine
1(2). pp. 9-15. IEEE, U.S.A.. ISSN:1556-6072.

Sinderen, M.J. van, Halteren, A.T. van, Wegdam, M., Meeuwissen, H.B., Eertink, E.H.,
Supporting context-aware mobile applications.: an infrastructure approach (2006). In:
IEEE Communications Magazine 44(9). pp. 96-104. IEEE Communications Society, New
York, NY, USA. ISSN:0163-6804.

Conference proceedings

Andrade Almeida, J.P., Eck, P.A-T. van, Ilacob, M.E., Requirements Traceability and
Transformation Conformance in Model-Driven Development (2006). In: 10th IEEE
International Enterprise Distributed Object Computing Conference (EDOC'06), Hong
Kong, 16-20 Oct 2006. pp. 355-366. IEEE Computer Society Press, Los Alamitos. ISBN:0-
7695-2558-X.

Andrade Almeida, J].P., Ferreira Pires, L., Sinderen, M.]). van, Abstract Platform and
Transformations for Model-Driven Service-Orfented Development (2006). In: Proceedings
of the 2nd International Workshop on Model-Driven Enterprise Information Systems
MDEIS 2006, Paphos, Cyprus, 23 May 2006. pp. 49-63. INSTICC, Portugal. ISBN:978-
972-8865-56-6.

Andrade Almeida, J.P., Iacob, M.E., Jonkers, H., Quartel, D.A.C., Model-Driven Development
of Context-Aware Services (2006). In: Distributed Applications and Interoperable Systems
(DAIS 2006), 6th IFIP International Conference, Bologna, Italy, 13-16 June, 2006. pp.
213-227. Lecture Notes in Computer Science 4025/2006. Springer Verlag, Berlin. ISBN:3-
540-35126-4.

Bonino da Silva Santos, L.O., Sinderen, M.J. van, Ferreira Pires, L., Dynamic Service Discovery
and Composition for Ubiguitous Networks Applications (2006). In: Proceedings of
CoNEXT'06 2nd Conference on Future Networking Technologies, Lisbon, Portugal, 4-7
December 2006. pp. 295-296. ACM SIGCOMM. ISBN:1-59593-456-1.
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Broens, T.H.F., Halteren, A.T. van, SimuContext: Simply Simulate Context (2006). In:
Proceedings of the International Conference on Autonomic and Autonomous Systems,
Santa Clara, USA, 19-21 July 2006. pp. 1-6. IEEE Computer Society, Los Alamitos,
California. ISBN:0769526535.

Broens, T.H.F., Halteren, A.T. van, Sinderen, M.J. van, Infrastructural Support for Dynamic
Context Bindings (2006). In: Proceedings of the First European Conference on Smart
Sensing and Context, Enschede, the Netherlands, 25-27 Oct 2006. pp. 82-97. Lecture
Notes in Computer Science 4272. Springer Verlag, London. ISBN:978-3-540-47842-3.

Dijkman, R.M., Dirgahayu, T., Quartel, D.A.C., Towards Advanced Interaction Design
Concepts (2006). In: 10th IEEE International Enterprise Distributed Object Computing
Conference (EDOC'06), Hong Kong, 16-20 Oct 2006. pp. 331-344. IEEE Computer Society
Press, Los Alamitos. ISBN:0-7695-2558-X.

Dockhorn Costa, P., Andrade Almeida, J.P., Ferreira Pires, L., Guizzardi, G., Sinderen, M.].
van, Towards Conceptual Foundations for Context-Aware Applications (2006). In:
Modeling and Retrieval of Context. Papers from the 2006 AAAI Workshop, Boston,
Massachusetts, 16—-17 July 2006. pp. 54-58. AAAI Technical Report WS-06-12. AAAI
Press, Menlo Park, California. ISBN:978-1-57735-294-5.

Dockhorn Costa, P., Ferreira Pires, L., Sinderen, M.J. van, Broens, T.H.F., Controlling services
in a mobile context-aware infrastructure (2006). In: Proceedings of the Second Workshop
on Context Awareness for Proactive Systems, CAPS 2006, Kassel, Germany, 12-13 Jun
2006. pp. 153-166. Kassel University Press, Kassel, Germany. ISBN:3 89958 210 1.

Dockhorn Costa, P., Guizzardi, G., Andrade Almeida, J.P., Ferreira Pires, L., Sinderen, M.].
van, Situations in Conceptual Modeling of Context (2006). In: Proceedings of the 10th
IEEE International Enterprise Distributed Object Computing Conference Workshops
(EDOCW'06), Hong Kong, China, 15-Oct. pp. 6-16. IEEE Computer Society, USA. ISBN:0-
7695-2743-4.

Etter, R., Dockhorn Costa, P., Broens, T.H.F., A Rule-Based Approach Towards Context-Aware
User Notification Services (2006). In: Proceedings of the IEEE International Conference
on Pervasive Services 2006, Lyon, France, 26-29 Jun 2006. pp. 281-284. IEEE Computer
Society, Los Alamitos, California. ISBN:1424402379.

Fioreze, T., Neisse, R., Granville, L., Almeida, M.J., Pras, A., A policy-based hierarchical
approach for management of grids and networks (2006). In: Application session
proceedings of the 10th IEEE/IFIP Network Operations & Management Symposium
(NOMS 2006), Vancouver, Canada, 3-7 Apr 2006. pp. 1-14. IEEE, USA. ISBN:1-4244-
0143-7.

Halteren, A.T. van, Pawar, P., Mobile Service Platform: A Middleware for Nomadic Mobile
Service Provisioning (2006). In: IEEE International Conference on Wireless and Mobile
Computing, Networking and Communications, 2006 (WiMob'2006)., Montreal, Canada,
19-21 Jun 2006. pp. 292-299. IEEE Computer Society Press. ISBN:1-4244-0494-0.

Hesselman, C.E.W., Tokmakoff, A., Pawar, P., Iacob, S., Discovery and Composition of
Services for Context-Aware Systems (2006). In: 1st IEEE European Conference on Smart
Sensing and Context - EuroSSC 2006, Enschede, The Netherlands, 25-27 October, 2006.
pp. 67-81. lecture Notes in Computer Science 4272. Springer Verlag, Heidelberg.
ISBN:978-3-540-47842-3.

Jones, V.M., Model Driven Development of m-Health Systems (with a Touch of Formality)
(2006). In: Proc. Fourth IEEE International Conference on Pervasive Computing and
Communications, Pisa, 13 Mar 2006. pp. 580-584. IEEE Computer Society, Italy. ISBN:0-
7695-2520-2.

Karagiannis, G., Jones, V.M., Heemstra de Groot, S.M., Support of Future Disaster Response
Using Generalized Access Networks (GANs) (2006). In: Information Technology in
Biomedicine, ITAB 2006, Ioannina, Greece, 26-28 Oct 2006. 6 pp. International Special
Topic Conference on Information Technology in Biomedicine. IEEE Engineering in
Medicine and Biology Society, Ioannina, Greece.

Konstantas, D., Bults, R.G.A., Halteren, A.T. van, Wac, K.E., Jones, V.M., Widya, I.A., Herzog,
R., Mobile Health Care: Towards a commercialization of research results (2006). In:
Proceedings of the 1st European Conference on eHealth (ECEH06), Fribourg, Switzerland,
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12 - 13 October 2006. pp. 155-166. Lecture Notes in Informatics (LNI) P-91. Gesselschaft
fuer Informatik (GI), Bonn. ISBN:978-3-88579-185-0.

Neisse, R., Wegdam, M., Sinderen, M.J. van, A Distributed Context-Aware Trust Management
Architecture (2006). In: Adjunct Proceedings of the 4th International Conference on
Pervasive Computing, Dublin, Ireland, 07-11 May 2006. pp. 227-230. Austrian Computer
Society, Vienna, Austria. ISBN:3 85403 207 2.

Neisse, R., Wegdam, M., Sinderen, M.). van, Context-Aware Trust Domains (2006). In:
Proceedings of the First European Conference on Smart Sensing and Context, EuroSSC
2006, Enschede, The Netherlands, 25-27 October 2006. pp. 234-237. Lecture Notes in
Computer Science 4272. Springer Verlag, Berlin / Heidelberg. ISBN:978-3-540-47842-3.

Ostmark, A., Lindgren, P., Halteren, A.T. van, Meppelink, L., Service and device discovery of
nodes in a wireless sensor network (2006). In: 3rd IEEE Consumer Communications and
Networking Conference, CCNC 2006, Las Vegas, USA, 8-10 Jan 2006. pp. 218-222. IEEE.
ISBN:1-4244-0085-6.

Pawar, P., Tokmakoff, A., Ontology-Based Context-Aware Service Discovery for Pervasive
Environments (2006). In: 1st IEEE International Workshop on Services Integration in
Pervasive Environments (SIPE 2006), Co-located with IEEE ICPS 2006, Lyon, France, 29
June 2006. pp. 1-7. IEEE Computer Society Press, Los Alamitos. ISBN:1-4244-0237-9.

Pokraev, S.V., Quartel, D.A.C., Steen, M.W.A., Reichert, M.U., Requirements and Method for
Assessment of Service Interoperability. (2006). In: Proceedings of the Fourth
International Conference on Service Oriented Computing (ICSOC'06), Chicago, 4-7 Dec
2006. pp. 1-14. Lecture Notes in Computer Science 4294. Springer Verlag, Berlin,
Heidelberg, New York. ISBN:978-3-540-68147-2.

Pokraev, S.V., Quartel, D.A.C., Steen, M.\W.A., Reichert, M.U., Semantic Service Modeling -
Enabling System Interoperability. (2006). In: Proc. Int'l Conf. on Interoperability for
Enterprise Software and Applications (I-ESA'06), Bordeaux, France, Mar 2006. pp. 221-
231. Springer Verlag, London. ISBN:978-1-84628-713-8.

Pokraev, S.V., Quartel, D.A.C., Steen, M.W.A., Reichert, M.U., A Method for Formal
Verification of Service Interoperability (2006). In: Proceedings IEEE International
Conference on Web Services (ICWS'06), Chicago, USA, 18 - 22 September 2006. pp. 895-
900. IEEE Computer Society, Los Alamitos. ISBN:0-7695-2669-1.

Quartel, D.A.C., Steen, M.W.A., Pokraev, S.V., Sinderen, M.J. van, A Conceptual Framework
for Service Modelling (2006). In: Proceedings Tenth IEEE International EDOC Enterprise
Computing Conference, Hong Kong, 16-20 Oct 2006. pp. 319-330. IEEE Computer Society
Press, Los Alamitos. ISBN:978-0-7695-2558-7.

Sheikh, K., Wegdam, M., Sinderen, M.J. van, Enforcement of Dynamic Privacy Policies in
Distributed Context-Aware Systems (2006). In: Adjunct Proceedings of the 4th
International Conference on Pervasive Computing, Dublin, Ireland, 07-10 May 2006. pp.
205-208. Austrian Computer Society, Vienna, Austria. ISBN:3 85403 207 2.

Shishkov, B.B., Dietz, J.L.G., Liu, K., Bridging the Language-Action Perspective and
Organizational Semiotics in SDBC (2006). In: Proceedings of the Eighth International
Conference on Enterprise Information Systems, Paphos, Cyprus, 23-27 May 2006. pp. 52-
60. ICEIS Press, Setubal, Portugal. ISBN:972-8865-41-4.

Shishkov, B.B., Quartel, D.A.C., Refinement of SDBC Business Process Models Using ISDL
(2006). In: Proceedings of the Eighth International Conference on Enterprise Information
Systems, Paphos, Cyprus, 23-27 May 2006. pp. 61-69. ICEIS Press, Setubal, Portugal.
ISBN:972-8865-41-4.

Shishkov, B.B., Sinderen, M.J. van, Quartel, D.A.C., SOA-Driven Business-Software Alignment
(2006). In: Proceedings of the IEEE International Conference on e-Business Engineering,
Shanghai, China, 24-26 October 2006. pp. 86-94. IEEE Computer Society Press, Los
Alamitos. ISBN:0-7695-2645-4.

Srirama, S., Kakumani, R., Aggarwal, A., Pawar, P., Effective Testing Principles for the Mobile
Data Services Applications (2006). In: IEEE Workshop on Software for Wireless
Communications and Applications, New Delhi, India, 12 Jan 2006. pp. 1-5. IEEE
Computer Society. ISBN:0-7803-9575-1.

Wac, K.E., Halteren, A.T. van, Konstantas, D., QoS-predictions service: infrastructural support
for proactive QoS- and context-aware mobile services (2006). In: Proceedings of the
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International Workshop on Context-Aware Mobile Systems (CAMS), Montpellier, France,
31 Oct - 01 Nov 2006. pp. 1924-1933. Lecture Notes in Computer Science 4278. Springer
Verlag, Berlin. ISBN:3-540-48273-3.

Widya, I.A., Beijnum, B.J.F. van, Salden, A., QoC-based Optimization of End-to-End M-Health
Data Delivery Services (2006). In: 14th IEEE International Workshop on Quality of
Service (IWQo0S'06), New Haven (CT), USA, 19 - 21 June 2006. pp. 252-260. IEEE
Computer Society Press, Piscataway. ISBN:1-4244-0476-2.

Zieba, B., Sinderen, M.]. van, Preservation of correctness during system reconfiguration in
Data Distribution Service for Real-Time Systems (DDS) (2006). In: 26th IEEE
International Conference on Distributed Computing Systems Workshop, ICDCS 2006,
Lisboa, Portugal, 3-4 Jul 2006. pp. 30-35. IEEE Computer Society, Los Alamitos,
California. ISBN:0-7695-2541-5.

Book chapters

Dockhorn Costa, P., Ferreira Pires, L., Sinderen, M.). van, Architectural support for mobile
context-aware applications (2006). In: Handbook of research on mobile multimedia, pp.
456-475. Idea Group Publishing, Hershey. ISBN:1-59140-866-0.

Jones, V.M., Halteren, A.T. van, Dokovski, N.T., Koprinkov, G.T., Peuscher, J., Bults, R.G.A.,
Konstantas, D., Widya, I.A., Herzog, R., Mobihealth: mobile services for health
professionals (2006). In: M-Health Emerging Mobile Health Systems, pp. 237-246.
Springer-Verlag, Berlin. ISBN:0-387-26558-9.

Jones, V.M., Halteren, A.T. van, Widya, I.A., Dokovski, N.T., Koprinkov, G.T., Bults, R.G.A.,
Konstantas, D., Herzog, R., MobiHealth: Mobile Health Services based on Body Area
Networks (2006). In: M-Health Emerging Mobile Health Systems, pp. 219-236. Springer-
Verlag, Berlin. ISBN:0-387-26558-9.

Jones, V.M., Incardona, F., Tristram, C., Virtuoso, S., Lymberis, A., Future Challenges and
Recommendations (2006). In: M-Health: Emerging Mobile Health Systems, pp. 267-272.
Springer, Berlin. ISBN:978-0-387-26558-2.

Jones, V.M., Shashar, N., Ben Shaphrut, O., Lavigne, K., Rienks, R., Bults, R.G.A., Konstantas,
D., Vierhout, P., Peuscher, J., Halteren, A.T. van, Herzog, R., Widya, I.A., Remote
Monitoring for Healthcare and for Safety in Extreme Environments (2006). In: M-Health:
Emerging Mobile Health Systems, pp. 561-574. Springer, Berlin. ISBN:978-0-387-26558-
2.

Sinderen, M.J. van, Andrade Almeida, J.P., Ferreira Pires, L., Quartel, D.A.C., Designing
enterprise applications using model-driven service-oriented architectures (2006). In:
Enterprise service computing: from concept to deployment, pp. 132-155. Idea Group
Publishing, Hershey. ISBN:1-59904-180-4.

Widya, I.A., Vierhout, P.A.M., Jones, V.M., Bults, R.G.A., Halteren, A.T. van, Peuscher, J.,
Konstantas, D., 7elematic Requirements for Emergency and Disaster Response derived
from Enterprise Models (2006). In: M-Health: Emerging Mobile Health Systems, pp. 531-
547. Biomedical Engineering International Book Series. Springer-Verlag, New York.
ISBN:0-387-26558-9.

Other academic publications

Ferreira Pires, L., Hammoudi, S. (eds.), Proceedings of the 2nd International Workshop on
Model-Driven Enterprise Information Systems MDEIS 2006 (2006). 107 pp. INSTICC
Press, Portugal. ISBN:978-972-8865-56-6.

Filipe, J., Shishkov, B.B., Helfert, M. (eds.), Proceedings of the First International Conference
on Software and Data Technologies, Volume 1 (2006). 368 pp. INSTICC Press, Setubal.
ISBN:978-972-8865-69-6.

Havinga, P.J.M., Lijding, M.E.M., Meratnia, N., Wegdam, M. (eds.), Smart Sensing and
Contex, First European Conference, EuroSSC 2006 (2006). 142 pp. Lecture Notes in
Computer Science 4272. Springer Verlag, Heidelberg. ISBN:978-3-540-47842-3.

Jones, V.M. (ed.), Proceedings of the Symposium on Integrated Micro Nano Systems:
Convergence of bio and nanotechnologies (2006). 73 pp. CTIT Workshop Proceedings.
CTIT, Enschede. ISBN:90-365-2449-0.
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Jones, V.M., From BAN to AmI-BAN: micro and nano technologies in future Body Area
Networks (2006). In: Proceedings Symposium on Integrated Micro Nano Systems,
Enschede, 20 Jun 2006. pp. 22-29. Centre for Telematics and Information Technology,
University of Twente, Enschede. ISBN:90-365-2449-0.

Sinderen, M.J. van, Ferreira Pires, L. (eds.), Architectural design of open distributed systems:
from interface to telematics (Liber Amicorum dedicated to Chris Vissers) (2006). 118 pp.
Telematica Instituut, Enschede. ISBN:90-75176-41-4.

PhD-theses

Andrade Almeida, 1.P., Model-driven design of distributed applications (2006). 225 pp.
University of Twente, Enschede. CTIT Ph.D.-thesis series No. 06-85. Thesis advisor(s):
C.A.Vissers, M.J.van Sinderen, L.Ferreira Pires. Centre for Telematics and Information
Technology, University of Twente, Enschede. ISBN:90-75176-422.

Dijkman, R.M., Consistency in multi-viewpoint architectural design (2006). 244 pp. University
of Twente, Enschede. CTIT Ph.D.-thesis series No. 06-80. Thesis advisor(s): C.A.Vissers,
D.A.C.Quartel, M.J.van Sinderen. Centre for Telematics and Information Technology,
University of Twente, Enschede. ISBN:90 75176 80 5.

Guizzardi-Silva Souza, R., Agent-oriented constructivist knowledge management (2006). 320
pp. University of Twente, Enschede. CTIT Ph.D.-thesis series No. 06-78. Thesis
advisor(s): D.Konstantas, M.J.van Sinderen. Centre for Telematics and Information
Technology, University of Twente, Enschede. ISBN:90-365-2313-3.

Meent, R. van de, Network link dimensioning: a measurement & modeling based approach
(2006). 210 pp. University of Twente, Enschede. CTIT Ph.D.-thesis series No. 06-79.
Thesis advisor(s): L.J.M.Nieuwenhuis, M.R.H.Mandjes, A.Pras. Wohrmann Print Service,
Enschede. ISBN:90-365-2305-2.

2007

Journal articles

Andrade Almeida, J.P., Iacob, M.E., Eck, P.A.T. van, Requirements traceability in model-
driven development: Applying model and transformation conformance (2007). In:
Information Systems Frontiers 9(4). pp. 327-342. Springer Verlag, London. ISSN:1387-
3326.

Broens, T.H.F., Halteren, A.T. van, Sinderen, M.J. van, Wac, K.E., Towards an application
framework for context-aware m-health applications (2007). In: International Journal of
Internet Protocol Technology 2(2). pp. 109-115. Inderscience. ISSN:1743-8209.

Broens, T.H.F., Huis in 't Veld, M.H.A., Vollenbroek-Hutten, M.M.R., Hermens, H.J., Halteren,
A.T. van, Nieuwenhuis, L.J.M., Determinants of successful telemedicine implementations:
a literature study (2007). In: Journal of Telemedicine and Telecare 13(6). pp. 303-309.
The Royal Society of Medicine Press, London. ISSN:1357-633X.

Dijkman, R.M., Dirgahayu, T., Quartel, D.A.C., The adequacy of languages for representing
Interaction mechanisms (2007). In: Information Systems Frontiers 9(4). pp. 359-373.
Springer Netherlands. ISSN:1387-3326.

Jones, V.M., Halteren, A.T. van, Konstantas, D., Widya, I.A., Bults, R.G.A., An application of
augmented MDA for the extended healthcare enterprise (2007). In: International Journal
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11. SWOT-analysis
Since the ASNA group has been discontinued in 2007, a SWOT analysis is not provided.
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Title of the Research Group:

Design and Analysis of Communication Systems (DACS)

Research themes: none

NABS code: NO7

Head of Group: Prof. dr. ir. B. R. Haverkort

Starting date: January 1, 2003

Formal affiliations outside the department and other formal cooperations: CTIT,
ASCI research school

The DACS group started with the appointment of professor Haverkort at the beginning of
2003. The period 2003-2005 can best be characterized as a period of change in which
existing obligations were finished, and a new program was developed. The period 2006-2008
showed consolidation and a further focusing.

1. Mission statement

DACS focuses on the design and analysis of dependable networked systems. A (networked)
system is called dependable, whenever reliance can justifiably be placed on the services it
delivers. Tailored to communication systems, which can be wired, wireless, or embedded in
other systems, this means that we aim:

to contribute to the design and implementation of dependable
networked systems, as well as to methods and techniques to support
the design and dimensioning of such systems, such that they are
dependable, in all phases of their lifecycle.

We thereby interpret the term dependability as encompassing availability, reliability,
performance (quality of service) and security.

2. Leadership

The DACS group is managed by the senior staff: Haverkort (Head of Group), Heijenk and
Pras. To handle and discuss organizational, financial, and administrative issues, management
meetings are organized typically once per month. The management team is also responsible
for setting out the main lines of research (cf. Section 3). Next to that, the staff has a bi-
monthly lunch meeting, in which plans, possibilities and problems with respect to research,
teaching, and organizational affairs are discussed. The staff lunch has an informal nature;
typically, in a single staff lunch, the focus is on a single topic only.

Information dissemination within the group goes along the line group leader—staff member—
postdoctoral researcher & PhD candidate. Plenary organizational group meetings are held
twice per year. A plenary colloquium is held every other week, in which primarily PhD
candidates present their work. PhD candidates also report on their conference trips in this
meeting (through 5-minute presentations). The colloquium is also used for information
dissemination purposes. All staff members have an open door policy.

To improve the quality of leadership, all senior staff members followed in recent years one or
more management courses.

3. Strategy and policy
3.a. Design in brief

Three phases in system design. We distinguish three phases in the design of dependable
networked systems. In the first (exploratory) phase the emphasis lies on the development of
system models and the model-based evaluation of key system characteristics. In the second,
more concrete phase the emphasis lies on designing and/or standardizing systems
architectures, protocols, and algorithms, as well as on implementing prototype systems. In
the third, operational phase the systems have been implemented and the emphasis lies on
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operationally managing them. As an example of these three phases, consider the Internet
backbone. During 1965-1985, research concentrated on a variety of networking models
(circuit-switching vs. packet-switching, various local area access mechanisms). In the period
1980-1995, research focus shifted toward designing, implementing and standardizing
protocols (TCP/IP, Ethernet). Since the beginning of the 1990s, an ever more important
challenge is to keep the Internet up and running, and solve problems related to
(performance) management, security and scalability. A similar transition in focus can be seen
for wireless communication system. The figure below illustrates, through a horizontal
structuring, the above three phases in system design.
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Three technologies for dependable networked systems. Research within DACS covers the
whole spectrum of network technologies: from well-established technologies (like the wired
Internet), via technologies that are under development (such as wireless networks) to
emerging technologies (like embedded network systems).

In the case of well-established technologies, research concentrates on operational aspects,
here, in particular, of the wired Internet. Specific topics include bandwidth allocation,
accounting, self-management of lambda switches and protection against scans, denial-of-
service attacks and phishing. Taking and interpreting measurements plays an important role
in this research.

For technologies under development, research focuses on the design, evaluation, and
prototype implementation of new protocols and algorithms for wireless and ad-hoc networks.
Topics include algorithms for context- and power-aware routing in ad-hoc networks, and,
lately, more and more on car-to-car communications and wireless sensor networks. These
types of networking systems are exponents of embedded networking technologies as well.

The remaining research on embedded networking technologies focuses on system
specification and evaluation techniques to describe such systems, and the resource
constraints (performance, dependability, energy usage) they have to operate under. This
includes the development of new stochastic model checking techniques and the application
thereof to predict dependability and performance properties.

The figure above also shows these three technology domains (where a clear cut separation
can, of course, never be made). When technologies mature over time, a shift in phase and
type of activity is foreseen. Inherent to university research, DACS moves on the increasing
side of the wave (to the right). Note that the presented structure is based on technical
content, not an organizational sub-structuring of the group. There is strong collaboration
between the various group members, and projects generally cover multiple issues.
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3.b. Future development

The view toward the research within DACS as explained above has been developed over the
last few years. Major changes in direction are not expected, although the three focal points
will be further developed and emphasized in the years to come. More than in the past, we will
ask the question how new activities fit in, before we take them up.

The research on operational aspects will be extended towards wireless networks. For that
extension, the focus will be on WLAN, since it is, in contrast to GSM and UMTS, relatively
easy to obtain measurements data for such networks. Furthermore, with the increasing use of
10Gbps technologies for the core Internet, scalability of measurement systems becomes
problematic. Therefore the focus will be shifted to flow-based measurement and analysis
techniques (Netflow, IPFIX, sampling).

At present, the area design of dependable wireless systems is shifting its focus towards
vehicular networking. The focus is on using communication between vehicles to improve
traffic efficiency, safety, and environmental impact. At the end of 2008, a new externally
funded research project in this area has been started, and a number of proposals are being
evaluated for funding.

The research area for embedded networking will focus more on truly embedded systems (and
the evaluation of the performance and dependability of those systems), also in cooperation
with ESI. We will have already started activities in the area of model-based design for in-car
automotive systems, thereby adhering to architectural design languages and systems such as
Autosar and East-ADL. Furthermore, we will focus on the design and evaluation (security,
dependability, survivability) of embedded networking technology as part of vital
infrastructures, such as industrial plants, water and energy networks.

Each of the three focal areas has as coordinator a full or associate professor: Pras for
dependable operational network systems, Heijenk for (protocol) design of dependable
wireless systems, and Haverkort for model-based issues in dependable embedded networked
system design. Each of these area coordinators has a very clear presence in the respective
international scientific community (e.g., as regular conference organizer, PC chair, editorial
board member or area leader).

As of March 1, 2009, professor Haverkort has become director of the Embedded Systems
institute in Eindhoven. He will continue to work for DACS, but only for 20%. The group
leadership will be taken over by dr. Pras.

4. Processes in research, internal and external collaboration

PhD candidates typically meet once per week with their daily advisor. The daily advisor
always is one of the tenured faculty, possibly supported by a postdoctoral researcher. When
the full professor is not the daily advisor, meetings between the PhD candidate and full
professor are less regular in the beginning years, but become much more intensive in the
second half of the PhD period as well. It is expected that for a successful PhD candidate, 4-5
publications are produced and submitted to full-review international high-quality journals or
conferences.

Since the three area coordinators within DACS are prominent and respected researchers in
their respective world-wide communities, they have the possibility to involve their PhD
candidates actively in all important scientific processes (e.g., in the review process for major
conferences and journals, on which they serve on editorial boards) and to introduce them to
other key players in the field (e.g., by arranging short visits, longer exchanges, or by bringing
them in contact with fellow PhD candidates from other institutions). This provides the PhD
candidates the possibility to acquire an “inside view” and to become active members of the
international scientific community themselves. Active participation in conferences requires
that PhD candidates submit quality papers to these conferences; this is strongly encouraged.
In the beginning period, a PhD candidate is typically allowed to attend one or two
(international) conferences without presenting own work, to get acquainted with the
atmosphere and the way things work.
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All tenured staff is involved in teaching, also the Head of Group (who lectures, among others,
in the first year of the BSc degree program). PhD candidates and postdocs are actively
supporting the educational processes, e.g., by guiding BSc and MSc students in individual
assignments, by “running” exercise hours or in supervising literature search assignments.

The senior staff typically takes the lead in external project acquisition, sometimes supported
by the more junior tenured staff and the postdocs.

DACS collaborates internally and externally at several levels:

e At UT /evel, the group is actively involved in the CTIT strateg