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Introduction

Foreword by the Chairman

of the B-IT Foundation

Founded in 2002 with nancial support from
the B-IT Foundation and from the state of North
Rhine-Westfalia, the Bonn-Aachen International
Center for Information Technology (B-IT) has
pioneered the German strategy of regional
excellence clusters. The structure of B-IT consti-
tutes a prototypical form of cooperation between
leading universities and research institutes. The
master programs of B-IT highlight the strength-
ening of German post-graduate education in the
competition for the best international students.
B-ITs elds of study are closely linked to the
economic transition of North Rhine-Westphalia
from traditional industry to modern communica-
tion and media industries as well as life science
industries and embedded systems. Even our
traditional industries see an ever stronger in ux
of computing aspects through the emerging
dominance of embedded systems.

In its third year of operation, B-IT has success-
fully begun to exploit its newly won local identity
in the beautiful B-IT building on the banks of
the Rhine River. The international students from
over 40 countries worldwide have formed a
lively community of learning, and several major
scienti ¢ events increased the visibility of B-IT
in the scienti ¢ community. The accreditation
of the international Master Programs of cially
recognized the high standards achieved in a
short time. The rst graduates have meanwhile
moved to interesting positions in research and
industry.

| would like to thank my predecessor, Hartmut
Krebs, and the management, faculty, students,
and International Advisory Board of B-IT for the
accomplishments so far. | wish B-IT continued

success in the future.

Dr. Michael St ckradt
Vice Minister of Innovation, Science
and Technology NRW
Chairman, B-IT Foundation Council
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The International Advisory Council of B-IT
RWTH Aachen University, University of Bonn,
Bonn-Rhein-Sieg University of Applied Sciences
have, in cooperation with the Fraunhofer Board
of Management, established an International
Advisory Council. Its mission is to ensure the
relevance of B-IT s educational efforts for careers
in the business world, to monitor B-IT s inter-
national competitiveness, and to foster B-IT s
development by giving recommendations and
guidelines. The Rectors of the participating
universities have appointed me as Founding
President. In addition, the council includes ve
internationally renowned persons from academia
and industry:

0 Prof. Dr. Gerhard Fischer,
University of Colorado, Boulder

(1 Dirk Friebel, Nokia Research Center, Bochum

0 Prof. Dr. Ossama Khatib, Robotics Lab,
Stanford University, Palo Alto

0 Prof. Dr. Thomas Lengauer, Max-Planck
Institute for Informatics, Saarbr cken

001 Prof. Dr. Hermann Maurer, Media Lab,
University of Graz

In addition to one of cial meeting per year,
several visits by individual members of the
Advisory Council take place throughout the year.
They are devoted to scienti ¢ presentations

and informal discussions about speci c issues.
Emphasis in 2005 has been on getting to know
the newly appointed holders of the B-IT en-
dowed professorships. Strategic discussions will
be held about the impact of globalization on B-IT
curricula. Further topics will include the establish-
ment of even better linkages to industry through
internship programs, and future B-IT activities in
continuing education and in doctoral studies.

The International Advisory Council will continue
to actively support B-IT in its highly promising
efforts towards the internationalization of elite
applied computer science education in Germany.

Prof. Dr. Gerhard Barth
Founding President, International Advisory Council
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Report of the Scienti c Directors

The Bonn-Aachen International Center for Infor-
mation Technology (B-IT) is a pilot effort in the
internationalization and acceleration of IT study
programs in Germany. Supported by the B-IT
Foundation since October 2002, B-IT s Interna-
tional Master Programs educate the future lead-
ers in areas of particular economic relevance
for the ABC region around Aachen, Bonn and
Cologne, whereas its IPEC program provides
special offerings for the brightest of the local
undergraduate computer science students.

The academic year 2004-2005 was the second
year of full-scale B-IT operation. About seventy
master students currently join each year after

a highly selective admission process; a total

of about 180 students from 41 countries have
studied here so far. Many of the rst master
theses were done in the context of highly visible
projects and competitions. Applicant quality is
continually increasing, fostered e. g. by interna-
tional cooperation agreements with several
governments and individual top universities.
The transition from the German diploma to the
Bachelor-Master system has also produced an
increasing number of quali ed German applica-
tions.

The enthusiastic young faculty and students
proved a major factor in a successful accredita-
tion audit for our Master Programs in Media
Informatics and Life Science Informatics held

in October 2004. Accreditation was granted

of cially in February 2005. Also in early 2005,
two new professors, Joachim von zur Gathen
(Computer Security, formerly University of To-
ronto and University of Paderborn) and Gerhard
Kraetzschmer (Educational Robotics, formerly
University of Ulm) joined the B-IT faculty, bring-
ing the total of lled endowed professorships to
eight.

Just in time for the start of the academic year,
the long awaited move into the freshly reno-
vated B-IT building on the banks of the River
Rhine gave B-IT a local identity which further
strengthened the sense of community among

B-IT_AR_15.11.05.indd 3

B-IT main building

the students. Most classes are now held in this
building, and two of the endowed chairs have
been installing their research groups and labora-
tories there. A number of exciting lab teaching
facilities were also set up in the meantime. The
availability of the B-IT building also enabled us
to become more ambitious in terms of hosting
major national and international events, such as
Gl-Informatiktage, the GAMES Winter School,
and the German national computer conference,
INFORMATIK 2005.

After the 2005 NRW state elections, the new
Vice Minister for Innovation, Science, and Tech-
nology, Dr. Michael St ckradt, became chairman
of the B-IT Foundation Council. We combine
our welcome with sincere thanks for the crucial
support by former Vice Minister Hartmut Krebs
in the formative rst years of B-IT. The coopera-
tion with the B-IT Foundation, represented by
Hans Stender and Renate Zindler, and with the
International Advisory Council headed by Found-
ing President Prof. Gerhard Barth, continued to
be excellent. We should also like to thank our
assistant directors Dr. J rgen Rapp, Dr. Alexandra
Reitelmann, and Dr. Stefan L ttringhaus-Kappel,
also our former assistant director Dr. Hans Nis-
sen who accepted a professorship at Cologne
University of Applied Sciences. Most importantly,
thanks are due to our B-IT students for their
enthusiasm and excellent cooperation.

Armin B. Cremers, University of Bonn

Matthias Jarke,

RWTH Aachen University and Fraunhofer FIT
Kurt-Ulrich Witt,

Bonn-Rhein-Sieg University of Applied Sciences
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Prof. Dr. Armin B. Cremers

Prof. Dr. Matthias Jarke
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Introduction

B-IT in Pro le

The southwest of North Rhine-Westphalia is
one of the largest, most vibrant locations in the
European media and telecom industry. It is also
one of the most innovative and fast-growing
biotech regions in Germany, and there is much
interest in the emerging elds of mechatronics
and robotics. To make it the optimal place to
study for professional work in these elds, the
Bonn-Aachen International Center for Informa-
tion Technology (B-IT) has been established

as a joint venture of RWTH Aachen University,
University of Bonn, Bonn-Rhein-Sieg University
of Applied Science and the research institutes
of the Fraunhofer Institute Center Birlinghoven
Castle.

B-IT offers highly selective International Master
Programs in Applied IT, as well as summer /
winter schools for quali ed undergraduate com-
puter science students. Most courses take place
in the beautiful B-IT building next to the former
of ce of the German Chancellor on the banks of
the River Rhine in Bonn. Admission to the B-IT
Master Programs is linked to, and conditional
upon, placement in research lab courses at the
participating Fraunhofer institutes. Students in
good standing are offered nancial support dur-
ing these lab courses.

The B-IT Universities Institute offers English
language Master of Science (M.Sc.) programs in
Media Informatics and Life Science Informatics,
whereas the University of Applied Sciences of-
fers a Master Program in Autonomous Systems.
The Master Programs prepare students for suc-
cessful international careers that require techni-
cal excellence and leadership, creativity and the
ability to innovate. B-IT master programs are
distinguished by their international orientation
(structured according to the European ECTS
standard), their focus on IT competence, and
the deep integration of teaching and research.
They include a signi cant share of research lab
courses in the participating Fraunhofer institutes.

4 B-IT Report 2004 - 2005

A second goal of B-IT is the optimization and
acceleration of existing undergraduate com-
puter science curricula at University of Bonn

and RWTH Aachen University for selected top
students. B-IT s International Program of Excel-
lence (IPEC) pursues this goal by compact
course modules delivered in summer and winter
schools during the semester breaks.

B-IT is nancially supported by a 56 Mio. Euro
Foundation initiated through the Bonn-Berlin
program of the German federal government,
as well as by matching federal project funds
and NRW state funds. The B-IT Foundation was
of cially set up in October 2002, and a coop-
eration treaty was signed by the Rectors of the
participating universities and the Fraunhofer
Board of Directors.

After the founding treaty for the B-IT Univer-
sities Institute was signed in July 2003, the

rst full set of students was accepted into
the master programs in September 2003. By
the fall of 2005, the B-IT master programs
have roughly reached their planned size of
about 160 students, without compromising
on admission quality. B-IT has succeeded in
attracting very good students from all over the
world (41 countries in all continents so far).
First placements of nishing students in both
research and business, in Germany and interna-
tionally, look highly promising. Strategic goals for
the next years include an expansion of B-IT to
the doctoral level and a component for indus-
trial continuing education at a high quality level.

Home Countries of B-IT Students

Africa China
Asia 2% 21%
15%

Middle America
5%

Misc.
5%

Rest of Europe
9% Pakistan

11%

India
22%
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The installation of an advanced computing and
communication infrastructure in the B-IT build-
ing has largely been completed. Students are of-
fered secure and ef cient wireless LAN through
a Personal Network Access Service (PNAS)
infrastructure. In addition to general-purpose PC
pools, a Macintosh Multimedia Design with a
large interactive touch screen has been set up
to foster group creativity among Media Informat-
ics students. Moreover, we have embraced the
trend towards more exible classroom usage,
and now provide a mobile Mac lab with 14
Powerbooks, a wireless base station, and a small
printer on a mobile cart.

Of cers

Founding Scienti c Directors

Prof. Dr. Armin B. Cremers,

University of Bonn

Prof. Dr. Matthias Jarke,

RWTH Aachen University

Prof. Dr. Kurt-Ulrich Witt,

Bonn-Rhein-Sieg University of Applied Sciences

Assistant Directors

Dr. Stefan L ttringhaus-Kappel,

University of Bonn

Dr.J rgen Rapp, RWTH Aachen University
Dr. Alexandra Reitelmann, University of Bonn

Coordinators/Advisors B-IT Study Programs:
Prof. Dr. Otto Spaniol

(RWTH Aachen University),

Media Informatics

Prof. Dr. J rgen Bajorath (University of Bonn),
Life Science Informatics

International Advisory Council

Prof. Dr. Gerhard Barth,
Founding President
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B-IT Foundation Council, faculty, and students met on October 18, 2004
to celebrate the opening of the renovated B-IT building.

B-IT Foundation

Dr. Michael St ckradt (Chairman)

Vice Minister, North Rhine-Westphalian
Ministry of Innovation, Science and Research
Hans Stender (Secretary)

Chancellor, Bonn-Rhein-Sieg University

of Applied Sciences

MinDir Dr. Hermann M ller-Solger

Federal Ministry of Research and Education
Prof. Dr. Dennis Tsichritzis

Board of Directors, Fraunhofer Society

B rbel Dieckmann

Mayor, City of Bonn

Frithjof K hn

County Chairman, Rhein-Sieg-Kreis

Prof. Dr. Burkhard Rauhut

Rector, RWTH Aachen University

Prof. Dr. Matthias Winiger

Rector, University of Bonn

Prof. Dr. Wulf Fischer

Founding Rector,

Bonn-Rhein-Sieg University of Applied Sciences
Dr. Ernst Franceschini

President, Bonn / Rhein-Sieg Chamber

of Commerce

B-IT s new mobile Mac lab:
This setup can be used to turn
any of the B-IT teaching rooms
into a temporary computer lab
space.
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Introduction

Events and Visits

A CampusGrid Workshop held in the B-IT Building in late 2005 discussed
the potential of grid computing in NRW life science research.

B-IT Formal Foundations
further strengthened
In the fall of 2004, the formal foundations of

the B-IT study programs were further strength-
ened.

On Nov. 3, the accreditation agency for Engi-
neering, Informatics, and Natural Sciences ASIIN
conducted an in-depth accreditation audit of
the master programs in Media Informatics and
Life Science Informatics. The study programs

as well as the enthusiasm of B-IT faculty and
students were highly praised by the ASIIN audit
team led by professors G. Engels (University of
Paderborn) and J. Freytag (University of Applied
Sciences Hamburg). After clean-up of some
formalities, the accreditation was unconditionally
granted in February 2005.

On Nov. 18, a B-IT Foundation Meeting was
combined with a press conference on the oc-
casion of the opening of the B-IT building. The
B-IT Foundation decided on the further funding
and enjoyed the facilities. In December 2005,
the last part of the B-IT contract, de ning the
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long-term cooperation between University

of Bonn, RWTH Aachen University and
Fraunhofer Society beyond the initial build-
up period, was signed by the Rectors and the
Fraunhofer Management Board.

The B-IT building also enabled new linkages into
the region. On Sept. 7, 2005, the Science and
Research subcommittee of the City of Bonn led
by Angelica Kappel were informed about the
B-IT study programs in their meeting in B-IT
building and discussed further improvement of
B-IT student housing opportunities. On Septem-
ber 12, 2005, B-IT co-organized the inaugural
meeting of the Bonn Agricultural and Food
Network (BAEN) in the B-IT building. BAEN in-
tegrates the activities of the University of Bonn,
the City of Bonn, initiatives, authorities and insti-
tutions of North Rhine-Westphalia, the German
Federal Government and the European Union in
the eld of agriculture and food science, as part
of Bonn's transformation process into a city of
science.

The linkage to international universities was
further strengthened, especially with respect

to China. The cooperation agreements with
Jiangsu and Sichuan provinces were once again
successfully used in the pre-selection of top
students. Visits of the Rectorate of Qinghua
University and of the Beijing Institute of Techno-
logy in Germany were complemented by a visit
of B-IT researchers to universities in Shanghai,
Shenzen, and Singapore. Several professors
from Indian Institutes of Technology and from
Victoria University (Australia) also helped in-
crease the international network of B-IT, as did
the rst two stipend selections within the Euro-
pean Erasmus-Mundus program.
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The effort to extend B-IT activities towards
lifelong learning was continued by a number of
industry and school-related events co-organized
with institutes of Fraunhofer Birlinghoven. In-
dustry conferences on the future of knowledge
management in organizations, media usage and
elLearning in schools, groupware in practice, and
web accessibility drew several hundred practi-
tioners and researchers, whereas press and TV
were attracted by events on mobile gaming and
educational robotics. B-IT also cooperates with
the planned Fraunhofer Technology Academy
which aims at continuing engineering education
for highly quali ed people.

Conferences

The GI Informatics Days annually bring together
selected top master students of German univer-
sities and universities of applied sciences and
their advisors, to present their work and discuss
job perspectives in science and industry. In April
2005, this event was held for the rst time in
Bonn in cooperation with B-IT.

Prof. Jarke gave the opening keynote on
Human-Centric Computing in Birlinghoven
Castle to an audience of about 70 students and
50 advisors. In 2006, the Informatics Days will
be held in the B-IT building.

Organized by a team directed by Prof. Cremers,
the German Informatics Society Gl held its an-
nual meeting INFORMATIK 2005 in Bonn Sept.
19-22, 2005. More than 1300 IT researchers
and practitioners attended the main Informatics
Day and a large number of workshops, including
for the rst time a highschool event which drew
almost 400 pupils and teachers. The confer-
ence ended with a boatride on the Rhine River
which ended at the boat landing adjacent to the
B-IT building where participants were given a
farewell party. B-IT professors contributed to the
conference organization by organizing work-
shops in the elds of groupware, life science
informatics, and robotics.

The B-IT Foundation Council after a press conference on the occasion of the opening of

the B-IT building on Nov. 18.
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Media Processes
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B-IT Programs

Master Program in Media Informatics

Computer scientists with an applied focus
have been in great demand in the past, and
this is expected to continue for the foresee-
able future. Graduates of the Master Program
in Media Informatics will be well-prepared for
the challenges faced when working in comput-
er systems engineering and for creative work
with audio-visual media. The Aachen Bonn

Cologne D sseldorf region is home to many
prospective employers, including global players
such as Philips, Deutsche Telekom, Vodafone,
Bertelsmann Group, as well as many television
stations including RTL, WDR etc.

While a Bachelor degree in Computer Science
typically quali es to participate in large soft-
ware projects, the Master degree provides the
quali cations for project leadership. Graduates
of the program in Media Informatics can be
expected to be technically innovative, to work as
system architects, and to manage large projects.
Students who excel during their master program
will also have the necessary quali cation to
pursue a doctoral degree.

The Master Program in Media Informatics
educates the students to successfully meet the
novel technical and economic challenges at
the intersection of computer science, software
engineering, next-generation communica-
tion systems, and the media. It is offered as a
joint program of RWTH Aachen University and
University of Bonn. The program is characterized
by a signi cant portion of research lab courses
embedded in both basic and applied research
of the participating Fraunhofer Institutes for Ap-
plied Information Technology FIT and for Media
Communication IMK. The degree is conferred
by RWTH Aachen University. Cooperation
partners from industry and research, including
the DFG-funded Collaborative Research Center
Media and Cultural Communication , contribute
to a rich teaching program.
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The course contents are structured according
to the ECTS (European Credit Transfer System)
and consist of three main blocks:

00 Computer Science and its mathematical
foundations;

0 Fundamentals of Media Science
and business;

0 Media Informatics.

Major topics include: digital interactive media,
internet infrastructures, management of infor-
mation, communication and security, knowledge
management, visualization, and virtual engi-
neering on the basis of augmented reality. The
program also includes methodological aspects
of designing media informatics systems from
the perspectives of software engineering, usabil-
ity, media design, and business requirements.
Recent master thesis topics include:

Predrag Stojadinovic: Interactive Path Planning
and real-time Motion Synthesis for Articulated
Humanoid Characters in Virtual Environments

Suleman Shahid: User-Centered Requirements
Engineering for Highly Situated Collaborative
Activities: Early Prototyping of a Wearable Com-
puting System for Fire Fighters

Tian Gan: Improving Schema Matching by
Exploiting Semantic Information

Alexandra Kahl: Building an Internet Community
for Cooperative Work and Information Sharing

Sajid Rashid Khan: Deployment and Evaluation
of GMPLS Networks in Context of Scalability

Sanjin Pajo: Secure Direct Interaction Model for
a Collaborative System

In fall 2004, 35 students were admitted out of
130 applicants, whereas the fall 2005 incoming
class comprises 39 new students from 17 coun-
tries. In each year, two applicants were awarded
the prestigious Erasmus-Mundus stipends within
our European Master of Informatics program
that we are conducting jointly with the universi-
ties of Edinburgh (UK) and Trento (ltaly).
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Pervasive Gaming

Computer and cell phone games are not only
popular but also an increasingly important
economic factor in the media industries. In
Pervasive Gaming, the boundaries of traditional
games are broken up to create new gaming
worlds for players and spectators. Using elec-
tronic music, video, internet, portable comput-
ing devices, and smart phones are melted into
a seamless environment that merge real and
virtual environments.

B-IT students are involved in several large-scale
European Integrated Projects at Fraunhofer FIT
that are trying to make this vision a reality. In

the Epidemic Menace demonstration event
conducted in Birlinghoven on 25th August
2005 as part of the IPerG Integrated Project,
eight test players in four indoor and outdoor
teams received anti-virus kits consisting of
PDAs, cellphones and mobile augmented reality
material to identify a crazy scientist and the virus
he had supposedly stolen and was threatening
to use against mankind. Tracking systems based
on GPS and WLAN supported team coordination
and informed members about external factors
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such as changing weather conditions. Music
information gave players an indication of how
close they were to a solution.

In a related case study, B-IT Master student

Bilal Hameed is currently working on a research
project at Prof. Borchers Media Computing
Group to turn a cell phone into a city tour guide
and mobile game companion: REXplorer will let
tourists of the City of Regensburg take part in

a scavenger hunt that leads them through the
medieval inner city. By completing challenges
on the way ( Shoot a short video clip with

your fellow travellers re-enacting the attack of
the Stone Bridge! ), the visitors will be able to
compete for the high score of the day. They will
use smart cell phones to collect and blog their
video clips and other results and send them to a
central display in the city.

B-IT students are also involved in another
European Integrated Project related to Media
Informatics, addressing wearable computing in
work settings such as production and emer-
gency management, as well as in a number of
industrial research projects e.g. with Deutsche
Post.
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REXplorer: scavenger hunt
through the City of Regens-

burg

B-IT-s rst two Erasmus-
Mundus stipend students,
Yong Li and Pei Tang, have
now started their stay in
Edinburgh, while two master
students from Edinburgh are
spending a guest semester

at B-IT.
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B-IT Programs

Master Program in Life Science Informatics

The Master Program in Life Science Informatics
(LSI) is offered by the University of Bonn and
RWTH Aachen University in cooperation with
the Fraunhofer Institutes of Scienti ¢ Comput-
ing (SCAI) and Applied IT (FIT). The degree

is conferred by the University of Bonn. This
interdisciplinary program educates the partici-
pants to successfully master the novel technical
and economic challenges at the crossroads of
biotechnology, medicine, pharmaceutics and
computer science. The curriculum consists of
three main blocks:

0 Computer Science and

mathematics for life scientists;
0 Basic principles of Life Science Informatics;
0 Biology of the cell and systems biology.

Major topics include biomedical database
systems, data mining and machine learning,
statistical genetics, drug design, medical imaging
and visualization, computational neuroscience,
computational modelling of regulatory and
metabolic networks, cheminformatics, bioinfor-
matics, molecular modelling, molecular biology,
pharmaceutical chemistry, biotechnology and
systems biology. The program emphasizes a
profound understanding of biological structures
(such as proteins, nucleic acids, genes, meta-
bolic, neural networks and organisms) as well as
the appropriate application of methods of com-
puter science to this eld. It also includes train-
ing designed to sensitize students to the ethical
implications of emerging biotechnologies. This
combination will enable the successful students
to understand biological or medical problems
and to nd appropriate and valid solutions that
bioinformatics can offer.

The program is characterized by a signi cant
share of research lab courses embedded in both
basic and applied research of the participating
Fraunhofer Institutes FIT and SCAI as well in labs
of CEMBIO (Center for Molecular Biology) and
LIMES (LIfe and MEdical Sciences Research Bio-
center Bonn). The nal six months of the pro-
gram are dedicated to the master thesis which
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can be done in cooperation with industry. Each
student is assigned a professor as personal
mentor.

Computer scientists with an applied focus in
biosciences as well as biologists with a strong
background in computer science have been in
great demand in the last few years, and this is
expected to continue in the foreseeable future.
Graduates of the program are well prepared
for the typical professional tasks in applied
data analysis and data modelling, in industrial
functional genomics, drug design and pharma-
cology. The Aachen Bonn Cologne

D sseldorf region (ABCD region) is home to
many prospective employers, including global
players as well as highly specialized medium-
sized companies.

The majority of LSI students selected in fall
2003 have now successfully completed their
Master Theses, for example:

Ninetta Kosswig: Strategies for the Generation
of Higher Order Protein Dictionaries for Text-
Mining: Complex and Family Name Dictionaries

Dominik Novotni: Clustering of Gene Expression
Time Series

Xiaolei Zhou: An Application of Data Mining
Methods in Chemical Compounds Classi cation
and Regression Problems

Varsha Arashanapalli: PDB vs. Swiss-Prot: The
Comparison of Two Protein Databases

Sridhar Mahendrakar: Test of Reliability and Ef -
ciency of Two Middlewares Through Application
of Two Large Scale Docking Tools

One of them has already been accepted to PhD
studies. Several of the 2004 incoming students
have already received offers for their Master
Thesis and have even been offered PhD studies
after only completing their rst year. Selected
from 92 applications, fteen new LSI-students
from seven countries started Life Science Infor-
matics studies in October 2005.
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