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MMeemmbbeerrss  ooff  tthhee  BBooaarrdd  ooff  DDiirreeccttoorrss

Professor Group:

Prof. Dr.-Ing. habil. Wilhelm Dangelmaier

Prof. Dr.-Ing. Jürgen Gausemeier *

Prof. Dr.-Ing. Reinhard Keil-Slawik

Prof. Dr. math. Friedhelm Meyer auf der Heide (President) *

Prof. Dr. rer. nat. Burkhard Monien

Prof. Dr. phil. Volker Peckhaus

Prof. Dr. rer. nat. Franz Josef Rammig *

Prof. Dr.-Ing. Ulrich Rückert *

Prof. Dr. rer. nat. Wolfgang Sohler

Prof. Dr.-Ing. Jörg Wallaschek

Prof. Dr. phil. hist. Manfred Wettler *

* Members of Executive Board

Academic Staff: 

Markus Hohenhaus

Sabina Rips

Non-Academic Staff:

Karsten Mette

Student Group:

Michael Köster

MMeemmbbeerrss  ooff  tthhee  CCuurraattoorrsshhiipp

Nominated by Stiftung Westfalen:

Dr.-Ing. Horst Nasko, Deputy Chairman and CEO of Board of SNI AG retd.

Heinz Paus, Mayor of the City Paderborn

Prof. Dr. rer. nat. Hartwig Steusloff, Fraunhofer Institute for       

Information and Data Processing Karlsruhe 

Nominated by the University:

Prof. Dr. rer. nat. Thomas Lengauer Ph. D., Max-Planck-Institute for Informatics Saarbrücken

Prof. Dr. rer. nat. Nikolaus Risch, Rector of the University of Paderborn

Prof. Dr. Holm Tetens, Freie Universität Berlin

Jointly nominated:

Prof. Dr. Otto K. Ferstl, Otto Friedrich University of Bamberg

Prof. Dr. Klaus Waldschmidt, Johann Wolfgang Goethe University Frankfurt/ Main

Prof. Dr.-Ing. Prof. E.h. Dr.-Ing. E.h. Dr. h.c. mult. Engelbert Westkämper, Universität Stuttgart



SSttaattiissttiiccss  ooff  tthhee  IInnssttiittuuttee

5 Dipl.-Physiker/in

6 Dr.-Ing.

50 Dipl.-Informatiker/in

1 Bachelor Electrical Engineering

4 Master Sc. Mechanical Engineering

1 Dipl.-Pädagoge/Dipl.-Chemiker
1 Magistra Romanistik, Germanistik
2 Magister Philosophie
1 Dipl.-Medienwissenschaftler
1 Hochschuldozent Dr. rer. nat.
2 Juniorprofessor Dr. rer. nat.
1 Juniorprofessor Dr.-Ing.

3 Dr.-Physik

1 Dr.-Phil.

11 Dr. rer. nat.

6 Dipl.-Mathematiker/in

3 Master Sc. Informatics

10 Dipl.-Wirtschaftsingenieur/in
     Elektrotechnik

9 Dipl.-Wirtschaftsinformatiker/in

19 Dipl.-Ingenieur/in Maschinenbau

14 Dipl.-Ingenieur/in Elektrotechnik 13 Master Sc. Electrical Engineering

17 Dipl.-Wirtschaftsingenieur/in Maschinenbau

Academic Profile of the Interdisciplinary Institute

108 Industrial Research
       and Development

58 Management19 Self-employed

60 Scientific Research
     and Lectureship

Activities of Employees with PhD
(since Foundation of the Institute 1987)

Jobs at the Spin-Offs of the Heinz Nixdorf Institute

Number of Employees
dSpace: approx. 600 Employees UNITY AG: approx. 120 Employees



External Funds of the HNI Workgroups

338 Publications

148 Master Theses

16 PhD Theses
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Content

General Description

SSttaattiissttiiccss  ooff  tthhee  IInnssttiittuuttee

SSttaattiissttiiccss  ooff  tthhee  WWoorrkkggrroouuppss

VViissiioonn  ooff  tthhee  IInnssttiittuuttee

TThhee  RReesseeaarrcchh  PPrrooggrraamm

DDiissttiinngguuiisshheedd  RReesseeaarrcchh  aatt  tthhee  HHeeiinnzz  NNiixxddoorrff  IInnssttiittuuttee

CCoommmmiittmmeenntt  ttoo  ssuuppppoorrtt  yyoouunngg  RReesseeaarrcchheerr

Additional Activities

PPuubblliiccaattiioonnss

FFaaiirrss//CCoonnffeerreenncceess//SSeemmiinnaarrss,,

PPaatteennttss,,  PPrriizzeess//AAwwaarrddss,,

AAddddiittiioonnaall  FFuunnccttiioonnss,,  SSppiinn--OOffffss,,  

CCuurrrreenntt  RReesseeaarrcchh  PPrroojjeeccttss,,

CCuurrrreenntt  IInndduussttrryy  CCoo--ooppeerraattiioonnss  aanndd

SScciieennttiiffiicc  CCoo--ooppeerraattiioonnss

IImmpprriinntt

Content

CCoovveerr  iinnssiiddee

CCoovveerr  iinnssiiddee

PPaaggee  66

PPaaggee  88

PPaaggee  1122

PPaaggee  1188

PPaaggee  9900

PPaaggee  111155
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BBuussiinneessss  CCoommppuuttiinngg,,  eessppeecciiaallllyy  CCIIMM
Prof. Dr.-Ing. habil. Wilhelm Dangelmaier

CCoommppuutteerr  IInntteeggrraatteedd  MMaannuuffaaccttuurriinngg
Prof. Dr.-Ing. Jürgen Gausemeier

CCoommppuutteerrss  aanndd  SSoocciieettyy
Prof. Dr.-Ing. Reinhard Keil-Slawik

AAllggoorriitthhmmss  aanndd  CCoommpplleexxiittyy
Prof. Dr. math. Friedhelm Meyer auf der Heide 

DDeessiiggnn  ooff  DDiissttrriibbuutteedd  EEmmbbeeddddeedd  SSyysstteemmss
Prof. Dr. rer. nat. Franz Josef Rammig

SSyysstteemm  aanndd  CCiirrccuuiitt  TTeecchhnnoollooggyy
Prof. Dr.-Ing. Ulrich Rückert

MMeecchhaattrroonniiccss  aanndd  DDyynnaammiiccss
Prof. Dr.-Ing. Jörg Wallaschek

PPaarraalllleell  CCoommppuuttiinngg  
Prof. Dr. rer. nat. Burkhard Monien

AApppplliieedd  PPhhyyssiiccss//IInntteeggrraatteedd  OOppttiiccss
Prof. Dr. rer. nat. Wolfgang Sohler

PPhhiilloossoopphhyy  ooff  SScciieennccee  aanndd  TTeecchhnnoollooggyy
Prof. Dr. phil. Volker Peckhaus

CCooggnniittiivvee  PPssyycchhoollooggyy
Prof. Dr. phil. hist. Manfred Wettler

NNeettwwoorrkk  aanndd  SSyysstteemmss  AAddmmiinniissttrraattiioonn
Dipl.-Inform. Markus Hohenhaus

PPaaggee  2222

PPaaggee  3300

PPaaggee  3388

PPaaggee  4444

PPaaggee  5500

PPaaggee  5588

PPaaggee  6644

PPaaggee  7722

PPaaggee  7766

PPaaggee  8800

PPaaggee  8844

PPaaggee  8888
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Vision of the Institute 7

VViissiioonn  ooff  tthhee  IInnssttiittuuttee

We are currently experiencing the evolu-
tion from national industrial societies to
a global information society. Informa-
tion and communication technology is
affecting all areas of life: the bounda-
ries we knew in the past are no longer
relevant. Yet we are also noticing that
fewer and fewer people are employed in
the more traditional sectors of industry.
This is why a lot of people regard the cur-
rent transition as a threat and would
rather preserve the status quo.

However, the progression to a global
information society offers many oppor-
tunities and much scope for creativity:
new proficiencies and workplaces are
continuing to emerge.

Our research focuses on a symbiosis
of computer science and engineering
and aims to provide decisive impetus
for new products and services for the
global markets of tomorrow. Our activi-
ties will create new workplaces and sus-
tain prosporities.

The problems we have to solve are
complex. There are numerous influ-
ences that must be considered from
areas such as natural sciences, techno-
logy, economics, ecology and the social
environment. We are adopting an inter-
disciplinary approach because we see
that this offers the best possibility to
find solutions for complex problems. 

Balance between basic research and 
applied research

We want to be a leading research
institute. To succeed in this aim, we
have to be able to give decisive impe-
tus in practice but also to recognise
problems of tomorrow early on and find
solutions. We place the same value on
basic research, which opens new hori-
zons and offers new opportunities, and
on applied research, which refers to
what is currently happening in practise.

Commitment to training and education
We are intensely committed to training
and education of our students and
graduates and to giving them the nec-
essary qualifications so that they can
help to shape the future.

Measurable goals
Strategic action is based on measurable
goals. We set ourselves three main
goals:
1) The research work has to be excel-

lent. 
We measure it by our external funds, 
by the number of graduations and
postdoctural lecture qualifications as
well as by the number of publica-
tions in respected media.

2) The number of innovations in pro-
ducts and processes of services in
industry that result from our work
should be very high in comparison
with other institutes.

3) Our graduates receive appropriate
employment in the business or 
scientific world.

In this way, we are following the vision
of Heinz Nixdorf, the founder of our
institute.
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While recognizing that our institute relies on the cre-
ativity and productivity of our researchers, we con-
stantly try to focus their skills on core areas because
we know that this is what we have to do in the long
term to achieve the best performance. These core
areas are derived from our institute model and are
designed to meet the challenges of the future global
information society. We are focusing on the following
four core areas at present:

Intelligent technical systems.
Networks and mobility.
Human-Machine interaction.
Strategies for the production of tomorrow.

What we do creates benefits
We strive to create product and process innovations
in the core areas mentioned. They stimulate the inno-
vative behaviour of the people in the relevant organi-
zations. We therefore also look at the interaction
between product and process innovations and behav-
ioural innovations. All these innovations increase the
competitiveness of the cooperating companies or pro-
vide a future perspective for new companies to
emerge on the basis of our work. Our innovations add
benefit wherever possible. It is also particularly
important to us that research results are implemented
quickly in practice. We are equipped excellently to do
so, because we aggregate basic research, applied
research and industrial experience.

TThhee  RReesseeaarrcchh  PPrrooggrraamm



The Research Program 9

IInntteelllliiggeenntt  TTeecchhnniiccaall  SSyysstteemmss
Our technical environment is dominated by IT. Some 20 billion
microprocessors have been produced to date, i.e. more than
three for every member of the world's population. Neverthe-
less, this process is only in its infancy. Today the vast majority
of IT-related applications in technical systems can be charac-
terized as elementary control and arithmetic operations.

Greater autonomy, flexibility, ability to learn and proactive
behaviour
Even if this step has already led to an enormous increase in
the performance of technical systems, the potential to
increase the performance even further is by no means exhaust-
ed. Future systems will be characterized by considerably more
autonomy, adaptability, flexibility, ability to learn and proac-
tive behaviour. This behaviour will no longer be dictated fully
by developers, but it will be predetermined by particular
behavioural patterns, which will then be implemented by
these intelligent systems as the situation demands.

Autonomy: Intelligent technical systems are not limited to
detailed and precise preplanned behaviour. They have a
broad range of behavioural patterns at their disposal.
Within the framework of these patterns they can act
autonomously.
Adaptability: Adaptability known from the area of control
technology, can be widened with intelligent systems.
Thus, adaptation can be performed on the basis of strate-
gic objectives and on the account of various environment
data.

Flexibility: Intelligent technical systems do not have to be
pre-tailored for specific tasks. They can offer a variety of
capabilities that are only partially required at different
times.
Ability to learn: Intelligent systems can assess past beha-
viour based on self-reflection and derive future behaviou-
ral patterns. Autonomy and adaptability are of course pre-
requisites for this ability to learn.
Proactive behaviour: If systems can make decisions in
terms of their future behaviour based on knowledge of
past and present situations as well as environmental fac-
tors, such systems are referred to as proactive systems.
This behaviour can be made even more efficient if
account is also taken of possible and probable future
behaviour of environmental factors.

SFB 614 and International Graduate School as leading 
contributions to basic research
All of these aspects play a central role for self-optimizing sys-
tems. The special new research initiative 614 “Self-Optimizing
Concepts and Structures Mechanical Engineering” provides
extensive basic research for intelligent technical systems in
the future. The leading role of the Heinz Nixdorf Institute in the
“International Graduate School of Dynamic Intelligent Sys-
tems” is also found in this research initiative.

Structure of the Research Program of the Heinz Nixdorf Institute

Angewandte

Forschung und

Technologie-

transfer

Applied Research

and Technology

Transfer

(Application Pull)

Grundlagen

forschung und

Vorausschau

(Science Push)

Basic Research

And Foresight

(Science Push)

Human-

Maschine

Interaction

Strategies

for Future

Production

Intelligente

technical

Systems

Networks

and

Mobility

IInnnnoovvaattiioonn  ooff

pprroodduuccttss,,

pprroocceesssseess

aanndd

tteeaammwwoorrkk

iinn  pprraaccttiiccee
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Participating HNI research groups:
Business Computing, especially CIM (Prof. Dangelmaier)
Computer Integrated Manufacturing (Prof. Gausemeier)
Parallel Computing (Prof. Monien)
Design of Parallel Systems (Prof. Rammig)
System and Circuit Technology (Prof. Rückert)
Mechatronics and Dynamics (Prof. Wallaschek)

NNeettwwoorrkkss  aanndd  MMoobbiilliittyy
Combining mobility and networking opens up new perspec-
tives. Networks have become essential elements of our life:
The Internet has turned the world into a global village. Techni-
cal systems, such as vehicles, contain a high figure of connect-
ed components, while closely coupled parallel systems solve
the most complex problems. We are currently experiencing a
radical change toward mobility, with mobile stations emerging
in place of location-dependent stations.

The critical performance explosion can be expected from
linking networking and mobility. Major driving forces emerging
from the networking of systems and system users include the
ubiquitous availability of global knowledge, the potential to
impact any remote objects, the ability to develop cooperative
all-in solutions and the bundling of performance and service.
By combining such potential with the aspect of mobility, its use
is no longer restricted to a fixed workplace, rather is accessible
from anywhere, even while moving. On the other hand, specific
information of a system or user's geographic location can now
also be recorded and used selectively (location based solu-
tions). Three application scenarios are presented below as
examples that connect these two aspects:
a) Streetcars can use information about their current positions

and the positions of other vehicles within a certain radius to
cooperate in illuminating the roadway equally and without
dazzling in the dark.

b) Mobile radio stations can use the information about their
positions and the positions of other devices to build up and
operate a comprehensive communication network without
base stations (mobile ad hoc networks). The aspect of coo-
peration also plays a major role in this case.

c) Wireless, networked mobile systems comprising notebooks
and PDAs offer functionalities that come up to the standard
of networked, location-based computer systems.

This vision is naturally linked with a variety of challenges, 
including:

How can globally accessible information be selectively
filtered and utilised?
How can efficient communication structures be set up 
and maintained?
How can remote objects with predictable and controllable
latency be influenced?
How can minimum bandwidth and maximum 
transmission times be guaranteed over communication
channels (Quality of Service)?

How can the necessary energy supply to the communica-
tion devices be guaranteed for mobile use?
How can distributed algorithms be implemented over 
only partially secure and constantly changing communi-
cation networks?
How can the position and direction of movement be 
determined and predicted precisely in the case of mobile
communication partners?

SFB 376 and Graduate College as essential contributions to 
basic research 
The Heinz Nixdorf Institute devotes itself to such questions in 
the framework of the Collaborative Research Centres 376 
“Massively Parallel Computing: Algorithms, Design Methods, 
Applications”, of the “Graduate College of Automatic Configu-
ration in Open Systems” and the “International Graduate
School of Dynamic Intelligent Systems”.

Participating HNI research groups:
Business Computing, especially CIM (Prof. Dangelmaier)
Algorithms and Complexity (Prof. Meyer auf der Heide)
Parallel Computing (Prof. Monien)
Design of Parallel Systems (Prof. Rammig)
System and Circuit Technology (Prof. Rückert)
Applied Physics/Integrated Optics (Prof. Sohler)
Mechatronics and Dynamics (Prof. Wallaschek)

HHuummaann--MMaacchhiinnee  IInntteerraaccttiioonn
While the computer may be omnipresent, the opportunities
offered by information and communication technology seem
only to be constrained by our imagination. An imaginary space
is created, the Cyberspace. In Cyberspace people communi-
cate, work together and share experiences. To most people, the
access to this world seems abstract and not highly intuitive,
because looking into Cyberspace from our computer monitors
is like looking through a keyhole.

Tailoring technologies such as VR, AR and software agents to
the abilities of the human being
New technologies, such as Virtual Reality, Augmented Reality
and Software Agents offer fascinating opportunities to over-
come these deficits. We know that it's not just about the
machine's intelligence but also about using the machine intel-
ligently. It is just as important that human/computer interfaces
are adapted to the sensory and motor capabilities of humans
as to their cognitive abilities. On the one hand, therefore, this
involves traditional interfaces to interactive systems and on the
other hand communication and cooperative processing func-
tions.

With the increasing integration of electronic functions in
devices and products, the wealth of user interfaces they offer
is also expanding. Ergonomic principles and concepts of uni-
versal usability should ensure that in an environment with het-
erogeneous and mobile devices these devices can be handled



uniformly despite different properties and functions. Complex
applications such as assistant systems for vehicles and multi-
media-based teaching and learning demand linking functional-
ity and interaction in a completely new way.

The quality of use ultimately determines the success
of a system
Our goal is to link high technical quality with high user quality.
In order to acquire the relevant knowledge to do this, theoreti-
cal principles are defined and studies carried out on suitability
for use of devices and the everyday suitability of complex tech-
nical configurations. New innovative solutions are being devel-
oped for interaction between humans and machines in order to
open new implementation perspectives (e.g. wearable comput-
ing). One of our special strengths in this regard is to combine
in practical terms the underlying principles, empirical results
and innovations in complex user scenarios.

Participating HNI research groups:
Computer Integrated Manufacturing (Prof. Gausemeier)
Computers and Society (Prof. Keil-Slawik)
Algorithms and Complexity (Prof. Meyer auf der Heide)
Parallel Computing (Prof. Monien)
System and Circuit Technology (Prof. Rückert)
Mechatronics and Dynamics (Prof. Wallaschek)
Cognitive Psychology (Prof. Wettler)

SSttrraatteeggiieess  ffoorr  tthhee  PPrroodduuccttss  ooff  TToommoorrrrooww
Production is an important area for the future.
Production includes all activities in relation to the develop-
ment, manufacturing and marketing of a product. Production
creates jobs and prosperity. Our activities therefore ultimately
lead to the question as to how we can stimulate production.

What counts is foresight. This is our destiny.
Competition is tough in the global village, offering good oppor-
tunities for the hearty. Yet competitive situations are changing
constantly. What seems like a good opportunity today and is
stimulating investment, may be obsolete tomorrow. Facing dra-
matic change it is no longer adequate to simply solve the obvi-
ous problems of the present; this does not allow to cope with
the challenges of the future. Foresight and a strategic approach
are sought after, i.e. the success potentials of tomorrow must
be recognized early on and exploited timely. We are predes-
tined to achieve this, because we anticipate the problems of
tomorrow in our research and develop suitable solutions.

The services we provide help global players as well as small
and medium sized companies. Globally active companies seek
attractive markets and locations with highly developed produc-
tion, logistical and supplier structures. Apart from the actual
product that is being supplied, the product-related services
and the sustainability of the benefits offered are becoming
increasingly important for small and medium sized companies,
who frequently want to be active in these structures.

A toolset for future-oriented company management
We offer a comprehensive toolset for designing tomorrows pro-
duction. This approach covers four levels, which are generally
worked through from top to bottom.

Foresight (scenario): At this level, we anticipate 
developments in markets and technologies in order to 
recognize opportunities and threats to established 
business early.
Strategies: At this level, we develop business, product
and technology strategies in order to exploit the recogni-
zed opportunities well-timed.
Processes: At this level we design business processes
according to the motto “structure follows strategy” so 
that the strategy can be implemented.
Systems: IT and communications systems are deployed at
this level in order to support the well-structured business
processes.

Effectiveness and efficiency are therefore twin goals for us.
This characterizes us in particular. We apply the described
toolset to the three main business processes in a manufactur-
ing company: 1) the product development process (product
development and manufacturing planning), 2) the manufactur-
ing process (industrial automation) and 3) the order processing
process (procurement, production and distribution logistics).

Participating HNI research groups:
Business Computing, especially CIM (Prof. Dangelmaier)
Computer Integrated Manufacturing (Prof. Gausemeier)
System and Circuit Technology (Prof. Rückert)
Mechatronics and Dynamics (Prof. Wallaschek)

The Research Program 11
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“Collaborative Research Centres are long-term research institu-
tions in universities in which scientists work together in the
framework of interdisciplinary research programs. […] Collabora-
tive Research Centres allow demanding, complex and long-term
research projects to be handled by concentrating and coordinat-
ing the skills available in an university.” (translated from the original

German: Deutsche Forschungsgemeinschaft: Annual Report 2001, page 110).

This characterization of Collaborative Research Centres (Sonder-
forschungsbereiche, SFBs) formulated by the Deutsche
Forschungsgemeinschaft coincides with the assertion by the
Heinz Nixdorf Institute to contribute to solving complex tasks
through the interaction of computer scientists, engineers and
economists.

Consequently, the two Collaborative Research Centres of our
university – SFB 376 “Massively Parallel Computing: Algorithms,
Design Methods and Applications” (since 1995) and SFB 614
“Self-optimizing Concepts and Structures in Mechanical Engi-
neering” (since 2002) – have emerged under the responsibility
and leading involvement of the Heinz Nixdorf Institute. Some
100 scientists are involved, with over 40 of these financed by
the DFG. 

With DELIS – Dynamically Evolving Large-scale Information
Systems – researchers of the Heinz Nixdorf Institute assumed
co-ordination and control of an European Union Research Project
for the first time, starting in january 2004. It is comparable to
one funding period of a Collaborative Research Centre in amount
and extend. 

Both Collaborative Research Centres and DELIS strongly char-
acterize the basic research and are an expression of the excel-
lence of the research carried out by the Heinz Nixdorf Institute.

DDiissttiinngguuiisshheedd  RReesseeaarrcchh  aatt  tthhee
HHeeiinnzz  NNiixxddoorrff  IInnssttiittuuttee
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SFB 376 „Massively Parallel Computing: Algo-
rithms, Design Methods and Applications“
Speaker: Prof. Dr. math. Friedhelm Meyer auf der Heide

Networks have become an indispensable part of our world, for
example as high-performance computers, as communication
and information systems, or as planning and control compo-
nents for transport and production systems. The ever increa-
sing complexity of such systems constantly presents new chal-
lenges for computer scientists and engineers.

SFB 376 began working in 1995 with the aim of developing
methods and techniques for exploiting the computational
capabilities of parallel processor networks and for demonstra-
ting the performance of the algorithmic solutions and the
design methods produced for embedded, distributed (techni-
cal) systems on the basis of a variety of applications. Since
then, the SFB has made essential contributions to this topic
area and acquired international reputation. In addition, it
takes account of the rapidly growing importance of networks
as communication and information systems as mentioned
above. Apart from the aspect of parallel high-performance
computers, research has therefore begun to focus increasingly
on areas such as usability of heterogeneous dynamic net-
works, for example mobile, wireless communication networks
consisting of notebooks or mobile phones. This research
branch has become increasingly important during the last
year, and intensive cooperation with the EU-project DELIS are
grown.

The research program is subdivided into the project areas
Algorithms, Design Methods and Applications. The algorithmic
orientation contributes to particularly efficient, i.e. runtime-
optimizing solutions. Design techniques for embedded real-
time systems and for specialized hardware are being devel-
oped in method based areas. Both the algorithmic and
methodological work is evaluated in applications. We there-
fore consciously selected applications that present challenges
for our methods and techniques.

The SFB will terminate in 2006. Therefore, we have devoted
the 6th Heinz Nixdorf Symposium (January 17 - 18, 2006) on
“New Trends in Parallel & Distributed Computing” to the
research area and to the work of the SFB. 

http://www.upb.de/sfb376

Focal Points of the research program of SFB 376
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Non-predictable influences lead to the change of the target system
(travel time, comfort, power requirement, noise emission etc.) and
accordingly to the adjustment of the system behaviour.

SFB 614 “Self-optimizing Concepts and 
Structures in Mechanical Engineering”
Sprecher: Prof. Dr.-Ing. Jürgen Gausemeier

Most modern engineering products already make use of the
close interaction between classical mechanics, electronics,
control engineering and software that is known as “mecha-
tronics”.

Information technology is an essential driver of this devel-
opment, which will enable future systems with inherent “intel-
ligence”. We denote this perspective by the term of “self-opti-
mization”. The self-optimization process of a technical system
is characterized by the ability to modify system targets en-
dogenously according to changing environmental conditions
and, as a result, a target-compliant, autonomous adaptation of
the parameter and if necessary the structure and the behav-
iour of the system.

Therefore, self-optimization reaches far beyond basic
known control- and adaptation strategies; self-optimization
allows systems with inherent “intelligence”, which are able to
respond independently and flexibly to changing environmental
conditions

Starting in July 2002, the Collaborative Research Centre
pursues the long-term goal to open up the active paradigm of
self-optimization for mechanical engineering and to develop a
toolkit for the design and construction of such systems. The
realization of complex mechatronic systems with inherent par-
tial intelligence calls for a suitable structure and architectural
concept for their information processing. The core element of

this concept is the operator controller module (OCM) which,
from an information-processing point of view, is an agent. The
structure of the OCM is shown in the figure. It can be subdivid-
ed into three levels.

Controller: This control loop is an active chain that obtained
measurement signals, determines adjustment signals and out-
puts them. For this reason it is called the “motoric loop”. The
software at this level operates effectively continuously under
hard real-time conditions.

Reflective Operator: This monitors and directs the controller.
It does not access the system’s actuators directly, instead it
modifies the controller by initiating changes to parameters or
structures. 

Cognitive Operator: At the highest level of the OCM the
system can employ a variety of methods (such as learning
methods, model-based optimization, or knowledge-based
systems) to use information about itself and its environment
to improve its own behavior. Here the emphasis is on the cog-
nitive ability to perform the self-optimization.

http://www.sfb614.de

Architecture of the
operator controller
module (OCM) 
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Information Systems like the physical Internet, the World
Wide Web, telecommunication networks, mobile ad-hoc
networks, or peer-to-peer networks have reached a level
that puts them beyond our ability to deploy them, manage
them, and keep them functioning correctly through tradi-
tional techniques. Reasons for this are their sheer size
with millions of users and interconnected devices and
their dynamics; they evolve dynamically over time, i.e.,
components change or are removed or inserted perma-
nently. For such systems, we have to abandon the goal of
global optimality.

The objective of the DELIS project therefore is to devel-
op self-regulating and self-repairing mechanisms that, on
the one hand, are decentralized, scalable, and adapt to
changes in their environments. On the other hand, these
decentralized mechanisms have to lead to a globally
acceptable behaviour, avoiding undesirable or unstable
situations.

We believe that the combination of insights from sta-
tistical physics, market mechanisms, and biological and
social behaviour with advanced algorithmic research in
Computer Science is the right combination of expertise
necessary to develop methods, techniques, and tools to
cope with such challenges imposed by large scale infor-
mation systems, and to contribute to the world-wide effort
in complex systems research towards understanding the
principles necessary to manage such systems.

GGooaallss  ooff  DDEELLIISS  aarree::
1. To understand the structure, self organization, and dyna-

mics of large-scale information systems like the internet, 
the World Wide Web, peer-to-peer systems, with support of
methods from statistical physics.

2. To provide methods, techniques and tools for controlling and 
optimizing such systems, using, among others, large-scale 
optimization techniques and inspirations from biology.

3. To apply methods from market mechanism and game 
theory in order to understand and to organize the competi-
tion of factors in the system for resources like bandwidth, 
computing power, data etc.

4. To demonstrate the capabilities of our methods, 
techniques and tools in two application areas of high 
scientific and economic impact:
- a management platform for telecommunication networks

that integrates the wide range of current and future data 
formats and services, 

and
- a decentralized, self-organizing Web search engine based

on a peer-to-peer architecture, where peers collaborate in
order to answer search request with higher result quality
than current centralized search engines.

To accomplish this work, we have set up a consortium of 19
institutions from 11 European countries, led by Prof. Dr. 
Friedhelm Meyer auf der Heide, who presents the Paderborn
site together with Prof. Dr. Burkhard Monien and Prof. Dr. Odej
Kao. The project started in January 2004. 

In March 2005, the project was positively evaluated at the
review workshop of the European “Complex Systems“ Initia-
tive. The next annual meeting, after 2004 in Paderborn and
2005 in Prague, will take place in Paderborn again, directly
after our Heinz Nixdorf Symposium.

http://delis.upb.de

The European Integrated Project DELIS
“Dynamically Evolving Large-scale Information Systems“
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Competence Centre “Distributed Visualisation & Simulation“

An efficient development of new products and
processes necessitates the application of tech-
niques for simulation and interactive visualisa-
tion, in order to enable early predictions about
the product’s function and behaviour. More and
more, simulation and visualisation are coupled,
leading to very high requirements in terms of
computing power. The development and applica-
tion of methods for distributing computing loads,
as well as, high-speed access to visualisation
nodes creates integrated systems for close-to-
reality simulation and visualisation of technical
processes. Within the last years, the Heinz Nixdorf
Institute, the Paderborn Centre for Parallel Com-
puting (PC²), and further working groups of the
University of Paderborn have completed extensive
research in the previous-mentioned fields. The
competence centre „Distributed Visualisation &
Simulation“ (VisSim) bundles these activities;
funding is assured by the Ministry for Science and
Research of North Rhine-Westphalia. Research
and development activities subdivide as follows:

Providing distributed IT-resources, e.g., com
puting-clusters, high-resolution displays, and 
simulation data to be used for grid-computing.
Development and coupling of efficient algorithms for 
visualisation and simulation, in order to support interaction.
Providing specific hardware and software modules and 
interfaces to support efficient application development. 

PPiilloott  aapppplliiccaattiioonn  “NNiigghhtt  DDrriivvee  SSiimmuullaattiioonn““
An integrated system environment for distributed, virtual

testing and optimization of driver assistance systems (especi-
ally for night drive applications) helps to validate developed
solutions. The system reduces the number of costly test drives
significantly. Exact reproduction of test conditions in the simu-
lator and simple acquisition of biometric data (e.g. heart rate,
skin conductance value, driver’s blood pressure, etc.) facilitate
a fast and efficient optimization of driving assistance systems,
saving time and costs. 

Bundling basic and application research in engineering
and computer science makes the competence centre VisSim
an ideal cooperation partner for interested industrial enterpri-
ses to realize common research projects. Among others, this
also aims to small and medium-sized enterprises (SME), that
mostly do not have the necessary information technology
infrastructure at their disposal. Creating a university-wide grid
and its visualisation resources furthermore adds to a signifi-
cant improvement of the research environment for all resear-
chers of the University of Paderborn. 

Participating professors:
Prof. Dr.-Ing. habil. W. Dangelmaier, Business Computing
esp. CIM
Prof. Dr. G. Domik,  Computer Graphics, Visualisation and 
Image Processing
Prof. Dr.-Ing. J. Gausemeier, Computer Integrated 
Manufacturing
Prof. Dr. O. Kao, PC² 
Prof. Dr.-Ing. R. Koch, Computer Application and Integration
in Design and Planning
Prof. Dr. F. Meyer auf der Heide, Algorithms and Complexity
Prof. Dr. B. Monien, Parallel Computing
Prof. Dr. F. Rammig, Design of Distributed Embedded 
Systems
Prof. Dr.-Ing. U. Rückert, Systems and Circuit Technology
Prof. Dr.-Ing. A. Trächtler, Control Engineering and 
Mechatronics
Prof. Dr.-Ing. J. Wallaschek, Mechatronics and Dynamics

Application of distributed computing and visualisation resources for virtual
testing of complex technical systems. 
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Competence Centre for Network Processors in Paderborn

The Heinz Nixdorf Institute and the University of Paderborn
look back on years of internationally recognized research in
the field of network processors. For this reason, the Federal
Ministry of Education and Research (BMBF) supports the Heinz
Nixdorf Institute in founding a competence centre for network
processors.

Network processors are the vital element of ubiquitous and
cost-effective electronic communication. In the Collaborative
Research Centre SFB 376 “Massively Parallel Computing: Algo-
rithms, Design Methods and Applications” of the Heinz Nixdorf
Institute a first network processor for mobile applications has
been developed. Parallely, the GigaNetIC project, funded by
the Federal Ministry of Education and Research, was targeted
at the design of a network processor for the DSL infrastructure
of European internet service providers. 

With the NGN-PlaNetS (Next Generation Networks – Plat-
forms for Networked Services) project the implementation of a
strategy for “Next Generation Networks” is being set off. This
strategy has been developed within the initiative “Partners for
Innovation“, launched by the Federal Government. “Partners
for Innovation” brings together representatives from industry,
science, society and government to design an agenda for inno-
vation and set out recommendations for action.

For next generation networks, the project NGN-PlaNetS will
advance the concepts of GigaNetIC for increased performance,
higher quality and additional security. On the European level,
NGN-PlaNetS is embedded in the project “PlaNetS – Platforms
for Networked Service delivery“. This project has been initia-
ted by Medea+, a European programme for advanced co-oper-
ative research and development in microelectronics, and is

associated to other European projects. Therefore, the results
of NGN-PlaNetS are supposed to have a large impact on the
European network processor industry. 

Based on the key project NGN-PlaNetS, which is carried out
in close co-operation of the working groups System and Circuit
Technology of Prof. Ulrich Rückert and Programming Lan-
guages and Compilers of Prof. Uwe Kastens, a competence
centre for network processors is to be established.

Mission of the Competence Centre
The competence centre focuses on exchanging knowledge

off network processors between publicly funded research and
relevant industries. A fast propagation of the latest develop-
ments in research will increase the competitiveness of regional
and national companies. Furthermore, the coordination of
basic research, applied research and the industrial partners
will be improved. Additionally, the competence centre will be
an information pool for people looking for information on net-
work processors.

The participation and support of European consolidated
companies, medium-sized companies and research institutes
will enable the competence centre to increase the exploitation
of existing and future research results. Additionally, young sci-
entists are trained who will, on the one hand, benefit from the
contacts of the competence centre and, on the other hand,
propagate its expertise and competences into industry.

http://planets.upb.de

Within the European project PlaNetS a multitude of Internet components for future broadband networks
are to be developed and integrated.
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CCoommmmiittmmeenntt  ttoo  ssuuppppoorrtt  yyoouunngg  RReesseeaarrcchheerr

Heinz Nixdorf In

Graduate Col

Int. Graduate School: htt

Locomot

The Heinz Nixdorf Institute is intensively committed to the
training and education of students and graduate students
studying for their doctorates with the aim of giving them the
start they need to shape the future. A very special feature of
the Heinz Nixdorf Institute is the close interaction between
information science, natural science, engineering science and
economics as well as aspects of social and cultural sciences.
This interaction takes place within the framework of more than
170 assistant and doctorate positions in the Heinz Nixdorf
Institute. Our dedication to promoting a new generation is
expressed in particular in the graduate college, the leading
involvement of the Heinz Nixdorf Institute in the first Interna-
tional Graduate School at the University of Paderborn as well
as in our commitment to developing innovative services for
improving the training infrastructure.

In 2005, 148 students wrote their diploma thesis at the
Heinz Nixdorf Institute and 16 particularly talented graduates
took their PhD.

GGrraadduuaattee  CCoolllleeggee
The Heinz Nixdorf Institute has been running graduate colleges
since 1992 with the aim to offer a study and research environ-
ment to highly qualified postgraduates that facilitates their
conferring a doctorate within two or three years. The first grad-
uate college “Parallel Computer Networks in Production Tech-
nology" under the management of Prof. Dr. Meyer auf der
Heide discontinued in 2001 after being funded by the
Deutsche Forschungsgemeinschaft (DFG) over the maximum
period of nine years. Following its successful application at the
DFG, the second graduate college "Automatic Configuration in
Open Systems" started its work in 2002 under the supervision
of Prof. Dr. Rückert. This graduate college is also funded by the
Heinz Nixdorf Institute. Presently, 18 scholarship holders work
in close cooperation with the two Collaborative Research Cen-
tres also established at the Heinz Nixdorf Institute, that is, the
SFB 376 "Massively Parallel Computing: Algorithms, Design
Methods, Applications" and the SFB 614 "Self-Optimizing Con-
cepts and Structures of Mechanical Engineering".

The interdisciplinary work in the graduate colleges together
with the technical specialization of the individual working
groups offer a considerable advantage to the scholarship hold-
ers and significantly increase the quality of the scientific work.
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Heinz Nixdorf Institute: http://wwwhni.upb.de

Graduate College: http://wwwhni.upb.de/gk

Int. Graduate School: http://www.upb.de/graduateschool

Locomotion: http://locomotion.upb.de

nstitute: http://wwwhni.upb.de

llege: http://wwwhni.upb.de/gk

tp://www.upb.de/graduateschool

tion: http://locomotion.upb.de

IInntteerrnnaattiioonnaall  GGrraadduuaattee  SScchhooooll
The International Graduate School “Dynamic Intelligent Sys-
tems”, which was founded in autumn 2001, is one of seven
institutions supported by the state of North Rhine-Westphalia
to promote top young specialists in natural sciences areas.
Highly qualified graduates can study strategically for their doc-
torate within a three-year period in the framework of a course
of doctorate studies, motivated by intensive support. In the
framework of this NRW program, the International Graduate
School “Dynamic Intelligent Systems” is the only institution
involved in the area of application-oriented IT. An interdiscipli-
nary approach, internationality and excellence are the trade-
marks of the institution, managed scientifically by Prof. Dr.
Schäfer. The International Graduate School makes a significant
contribution to the development of the OWL region and Pader-
born as a scientific site.

Research at the English-speaking institution focuses on the
enhanced development of dynamically linked systems. Such
systems are characterized by the replacement or modification
of software and hardware during their operational phase. 

Eight professors from the Heinz Nixdorf Institute and anoth-
er nine professors from the University of Paderborn coached in
the year under review 55 students from 17 countries. Ten stu-
dents of the International Graduate School finished their PhD
successfully.

Within the International Graduate Program (IPP) of the Ger-
man Academic Exchange Service (DAAD) and the German
Research Foundation (DFG), the International Graduate School
has been supported as a centre of scientific excellence since
2002. 

According to an evaluation of this program the Graduate
School is best practice for international PhD programs, in par-
ticular in the fields of multidisciplinarity, implementation and
business co-operation. Partners of the International Graduate
School are DaimlerChrysler, Hella, Siemens and Unity.

LLooccoommoottiioonn
The Heinz Nixdorf Institute supports the University of Pader-
born in converting from an equipment-orientated infrastructure
to a service-orientated one. The Locomotion project focuses on
an integrated, suitable and effective use of digital media in all
areas of an academia and is one of the projects sponsored by
the support programme “eLearning Dienste für die Wis-
senschaft” (eLearning services for science) by the Federal Min-
istry of Education and Research (BMBF). The sub-project
“knowledge management” is jointly managed by Prof. Dr. Keil-
Slawik of the research group “computers and society“ and Dr.
Dietmar Haubfleisch, director of the university library.

By focusing on every-day processes, the amplified and con-
solidated use of eLearning, eTeaching und eCollaboration shall
be achieved, the quality of teaching, learning and verifying
shall be increased in a sustainable manner and the handling of
corresponding processes shall be optimized.

A special feature of the project lies in the tight co-operation
within the fields of research and administration. Only in that
way is it possible to optimize procedures and organisational
structures of a university in a long term. In order to succeed,
the project is tied directly to the university management
through chancellor Jürgen Plato and prorector Prof. Dr. Wilhelm
Schäfer.
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PPrroodduucciinngg  EEccoonnoommiiccaallllyy  iinn  GGeerrmmaannyy  TToommoorrrrooww
Prof. Dr.-Ing. habil. Wilhelm Dangelmaier

RReeccooggnniizziinngg  aanndd  EExxppllooiittiinngg  SSuucccceessss  PPootteennttiiaallss  ooff  TToommoorrrrooww
Prof. Dr.-Ing. Jürgen Gausemeier

AAccttiivvee  TTyyppooggrraapphhyy
Prof. Dr.-Ing. Reinhard Keil-Slawik

HHiigghh  PPeerrffoorrmmaannccee  ==  IInnnnoovvaattiivvee  CCoommppuutteerr  SSyysstteemmss  ++  EEffffiicciieenntt  AAllggoorriitthhmmss
Prof. Dr. math. Friedhelm Meyer auf der Heide 

DDiissttrriibbuutteedd  EEmmbbeeddddeedd  RReeaall--TTiimmee  SSyysstteemmss  BBeeccoommee  MMaannaaggeeaabbllee
Prof. Dr. rer. nat. Franz Josef Rammig

MMiiccrrooeelleeccttrroonniiccss  ––  KKeeyy  TTeecchhnnoollooggyy  aanndd  CChhaalllleennggee
Prof. Dr.-Ing. Ulrich Rückert

CCrreeaattiivviittyy  ddrriivveess  IInnnnoovvaattiioonn
Prof. Dr.-Ing. Jörg Wallaschek

RReeaacchhiinngg  NNeeww  MMaaggnniittuuddeess  TThhrroouugghh  tthhee  EEffffiicciieenntt  UUssee  ooff  PPaarraalllleell  aanndd  
DDiissttrriibbuutteedd  SSyysstteemmss
Prof. Dr. rer. nat. Burkhard Monien

IInntteeggrraatteedd  OOppttiiccss  iinn  LLiitthhiiuumm  NNiioobbaattee
Prof. Dr. rer. nat. Wolfgang Sohler

RReefflleeccttiioonn  oonn  SScciieennccee  
aanndd  TTeecchhnnoollooggyy

Prof. Dr. phil. Volker Peckhaus

TThhiinnkkiinngg  aanndd  LLaanngguuaaggee
Prof. Dr. phil. hist. Manfred Wettler

FFuuttuurree--oorriieenntteedd  IInnffrraassttrruuccttuurreess
Dipl.-Inform. Markus Hohenhaus

BBuussiinneessss  CCoommppuuttiinngg,,  eessppeecciiaallllyy  CCIIMM

CCoommppuutteerr  IInntteeggrraatteedd  MMaannuuffaaccttuurriinngg

CCoommppuutteerrss  aanndd  SSoocciieettyy

AAllggoorriitthhmmss  aanndd  CCoommpplleexxiittyy

DDeessiiggnn  ooff  DDiissttrriibbuutteedd  EEmmbbeeddddeedd  SSyysstteemmss

SSyysstteemm  aanndd  CCiirrccuuiitt  TTeecchhnnoollooggyy

MMeecchhaattrroonniiccss  aanndd  DDyynnaammiiccss

PPaarraalllleell  CCoommppuuttiinngg  

AApppplliieedd  SScciieennccee//IInntteeggrraatteedd  OOppttiiccss

PPhhiilloossoopphhyy  ooff  SScciieennccee
aanndd  TTeecchhnnoollooggyy

CCooggnniittiivvee  PPssyycchhoollooggyy

NNeettwwoorrkk  aanndd  SSyysstteemmss  AAddmmiinniissttrraattiioonn

Associated 

Workgroups

Workgroups 

of the Institute
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PPrroodduucciinngg  EEccoonnoommiiccaallllyy  iinn  GGeerrmmaannyy  TToommoorrrrooww
Prof. Dr.-Ing. habil. Wilhelm Dangelmaier

Customer E

Inventory Supplier I

Inventory Supplier II

Inventory Supplier III

Inventory
Manufacturing I

Manufacturing
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Customer A

Customer B

Customer C

Customer D

Inventory Supplier IV

Capacity

Manufacturing
Level I

Inventory
Manufacturing

Level I

Business Computing 

especially CIM

Enterprises will still produce in Germany tomorrow, if production, 

procurement and selling processes meet highest demands for effec-

tiveness and efficiency. This development comprises the increase in

product quality as well as ever shorter delivery and turn-around

times. In this connection it is necessary to develop innovative 

procedures which enable enterprises to advance to a status possible

today.

Business Computing

especially CIM

http://wwwhni.upb.de/cim
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Production and logistic systems for
tomorrows demands
With our work we want to improve a com-
pany’s competitive position and assure it
based on long-term considerations. The
ability and reliability to deliver are grow-
ing factors. The working group Business
Computing, esp. CIM focuses therefore on
all technical-economic problems arising
during the design of customer-producer-
supplier networks and the realization of
company-internal and inter-company pro-
duction and logistics processes, which
can be brought to a solution by means of
an innovative information technology.
Optimization and the adaptation to
changing market requests are to be ful-
filled in time horizons, which strengthen a
prompt forecast of future developments.
We especially work therefore on collabo-
rative, causal forecasting methods, in
order to place and dimension all reserves
of material and resources to guarantee
concerted delivery reliability. For the opti-
mization itself, we design and implement
distributed systems of cooperating
agents, whose rules for planning and con-
trol can be reviewed and improved direct-
ly at the production process. During this
check we regard the special role to human
factor. The development of a multi-user
material flow simulator, in which the user
himself is part of the simulated environ-
ment, is therefore another main focus of
our work.

These method blocks are integrated in
a decision support system for the event-
management in production networks. Pro-
duction networks follow different goals,
like the maximization of customer satis-
faction or minimization of delivery time or
adoption costs. All these goals within a
special network have to be ordered,
strategies for their fulfillment have to be
worked out and the single systems of a
hierarchical organized network have to be
arranged with an accordant intelligence.
During this adoption we consider the
restricted financial as well as factual
resources. Supply relationships cannot be
adapted in any way, as well as machines
can only be upgraded in close restric-
tions. Today’s investments at a special
location are missing tomorrow for the
building of a new factory at another loca-
tion or the opening of new markets in
another region.

In our courses we aim to show the stu-
dents the close relationships between
capital and supply markets, between hier-
archical and progress structures, different
forms of production as well as the basic
principles of systems and a development
of innovative solutions through the use of
the information technology.

Dangelmaier, W.; Warnecke, H.-J.: 
Fertigungslenkung. Planung 
und Steuerung des Ablaufs der 
diskreten Fertigung. 
Berlin: Springer 1997.

Busch, A.; 
Dangelmaier, W.: 
Integriertes Supply
Chain Manage-
ment. Wiesbaden: 
Gabler 2004.

Dangelmaier, W.: Fertigungsplanung.
Planung von Aufbau und Ablauf der
Fertigung – Grundlagen, Algorithmen
und Beispiele. 2. Auflage. 
Berlin: Springer 2001.

Helmke, S., 
Dangelmaier, W.,
Uebel, M.: 
Effektives Custo-
mer Relationship 
Management.
Wiesbaden: 
Gabler 2003.

Dangelmaier, W.,
Döring, A., 
Laroque, C., 
Neumann, J.(Hrgs.):
Innovatives Supply
Chain Management
durch intelligente 
Logistiknetze, 
Alb-HNI-Verlags-
schriftenreihe
2005, Band 13

Dangelmaier, W.: 
Produktion und Information, 
System und Modell. 
Berlin: Springer 2003.
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The forecast of customer needs is one of
the most important problems, which have
to be solved within the supply chain man-
agement. It was focused in a project of
the working group Business Computing,
esp. CIM at ALBA Moda GmbH. This inter-
national working company sells fashion
wear by using catalogues as a main mar-
keting concept.

After composing a new catalogue’s
content, it is send to special customer
groups in order to build up a first data
pool for the forecast of the quantity of
sales. Based on this forecast, the first
disposition of items is activated. The
early disposition of all items is essential
because of the long delivery times of
international supply partners.

Imprecise forecasts of the disposals
lead to differences between the disposed
and really needed amount of items during
a season. This can lead to longer delivery

times on some items or on the other
hand to oddment on other items. In order
to reduce costs, the forecast systematic
has to be as precise as possible. There-
fore it’s important to consider past col-
lected data as well as a unerring classifi-
cation of the actual assortment of go.

During the project we could raise the
precision for the forecast significantly
compared to the used systematic by
developing a new forecast systematic. In
a close cooperation with our customer,
those influencing factors could be identi-
fied, which really affect the disposal of
ALBA’s products. They were implemented
in the new calculating model and flow
automatically into the developed soft-
ware tool on the right level, without any
need for additional user interaction. 

The developed software tool (cp. Pic-
ture) is nowadays used with high success
and has shown its profit in practice.
Establishing exact forecasts with consid-
eration of all identified, significant factors
has proven its value in the daily busi-
ness. All costs for conception, develop-
ment and integration of the new software
have already been depreciated by its use.

OOppttiimmiizzaattiioonn  ooff  pprroojjeeccttiioonn  ssyysstteemmaattiiccss
forecast of customer needs in the scm of the ALBA Moda GmbH

CCoonnttaacctt::

Dipl.-Wirt. Ing. Christian Kösters
E-mail: koesters@hni.upb.de
Phone: +49 (0) 5251|60 64 54
Fax: +49 (0) 5251|60 64 83

http://wwwhni.upb.de/cim

screenshot of the planning software
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Knorr Bremse AG is world’s leading pro-
ducer of brake systems for railway vehi-
cles as well as commercial vehicles. The
working group Business Computing, esp.
CIM supported the branch location in
Berlin in reducing delivery times from up
to100 to 5 days.

Knorr Bremse AG produces in Berlin
mainly valves for braking systems of rail-
way vehicles in a high diversity of product
types. Up to now, the time range from
incoming orders to the delivery of the
ordered valves took up to 100 days. In
times of globalization and a growing inte-
gration within the supply chains, this
actual state was no longer supportable.
So Knorr Bremse AG decided to reduce
delivery times for the most desired prod-
uct types to a 5 day maximum from July
2005 on. To achieve this ambitious goal,
the Knorr Bremse AG counted on the sup-
port of the working group Business Com-
puting, esp. CIM.

The first step during the development
process was an analysis of the product
spectrum and the amount of demands for
each product during the past. Moreover
we forecasted the predicted demands for
the product types. Based on these pre-
dicted disposals, those products types
were identified, for whose a delivery time
of 5 days should be achieved.

Reducing delivery times was reached
through several arrangements. First, the
entire customer-specific production
process was analyzed regarding timesav-
ing potentials, from the order acceptance
up to the delivery of the final products,
and solutions to free these potentials
were advised. So, for example, the intro-
duction of a paperless, or at least a poor-
paper production advised, which reduces
the reaction time of the manufacturing
area about one day. In the next step, the
process and production layout of Knorr
Bremse was redesigned. By using an
intelligent layout, based on the material
flows, all ways for material or humans
could be minimized and the efficiency of
Knorr Bremse’s production process could
be raised. As a secondary action, by this,

new store faces could be gained. For all
purchased parts, disposition strategies
were checked, in order to guarantee a
constant availability for all parts as well
as low costs. To achieve a delivery time of
5 days also for products with a long
recovery time, optimized delivery level
during the production process were iden-
tified and inserted.

With the consequent implementation
of the raised strategies, the ambitious
goals for the project could be achieved,
without raising the capital commitment of
the branch location in Berlin in a signifi-
cant way.

RReedduuccttiioonn  ooff  ddeelliivveerryy  ttiimmeess  aatt  KKnnoorrrr  BBrreemmssee  AAGG  iinn  BBeerrlliinn

CCoonnttaacctt::

Dipl.-Wirt. Inf. Thorsten Timm
E-mail: timm@hni.upb.de

Phone: +49 (0) 5251|60 64 63
Fax: +49 (0) 5251|60 64 83

http://wwwhni.upb.de/cim

Structure of the production process at Knorr
Bremse in Berlin

production of Knorr-Bremse in Berlin-Marzahn
(Photo: Knorr-Bremse)
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Manufacturing systems are getting more
and more complex. Efficient techniques
for planning and re-planning entire sup-
ply chains to cope with the complexity
and business dynamics are more and
more apparent. Within the manufacturing
supply chain, scheduling and control is
one area, which will be vital to the suc-
cess of the organization. Especially, the
day-to-day operations and the distur-
bances arising out of uncertain character-
istics of the system have to be handled
efficiently. Technologies like simulation
and optimization are becoming help in
planning and controlling of such systems
as they offer the possibility to interactive-
ly analyze the system by testing the effect
of disturbances and the resulting solutions.

We seek to address scheduling and
control of the flow shop with parallel
processors at one or more stages.
Machines are here flexible or inter-
changeable at each stage and therefore
practically similar. Assembly lines, in
which more than one type of product may
be manufactured and each workstation
has multiple machines, is also an appli-
cation of this problem. Similarly, the situ-
ation where a parallel machine is added
to ease pressure on a bottleneck can be
viewed as an application of the suggest-
ed problem.

Disturbances are still a norm in
today’s manufacturing. Part rejection in
process or machine breakdown, etc are

common disturbances, which can be han-
dled by automatically generating alterna-
tive real-time control policies. Besides
this, an area of research is to seek system
stability. System stability is important
today because deviating from an existing
schedule (due to the disturbance) can
take time, and it can be expensive in
terms of administrative costs and operat-
ing procedures. The aim could be to
reduce the amount we deviate from a
good schedule, and to actually start devi-
ating as late as possible, and, at the
same time, to seek optimum performance
measures.

At the working group Business Com-
puting, esp. CIM, we seek to develop a
tool to achieve the above. We use a com-
bined method of optimization algorithms
and simulation for predictive and reactive
scheduling of the system to achieve cer-
tain key indicators. In the predictive part,
a feasible schedule for the next planning
horizon is generated. by using robust
scheduling principles in terms of the
known events like machine maintenance
schedules and other problems that are
perceived to occur in the next period. The
planner simulates the obtained schedule
and can iteratively arrive to several
schedules depending on the performance
measures he wishes to achieve. After
freezing one schedule, it is executed in
the real system. When disturbances hap-
pen here, deviations from the predictive
schedule will occur. The planner then
invokes heuristic based andor simulation
based methods for generation of real-
time alternative control policies to be
implemented in the real system (re-
scheduling). While doing so, the methods
also consider system stability. The simu-
lation-based method simulates local dis-
patching rules under the guidance of the
predictive optimization algorithm. Finally,
a comparison is made between the effec-
tiveness of simulation based and heuris-
tic approaches with varying degrees of
uncertainty. It is expected that the system
developed will be the first of its kind for
the system configuration mentioned.

SSiimmuullaattiioonn  bbaasseedd  PPrreeddiiccttiivvee--RReeaaccttiivvee
sscchheedduulliinngg  ooff  mmaannuuffaaccttuurriinngg  ssyysstteemmss  
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process structure of the predictive-reactive
scheduling



During the virtual planning and ensuring
of manufacturing processes, the simula-
tion of material flows is an established
method, which allows the user to create
and handle models in a dynamic environ-
ment. These models are necessary,
because economic and flexible designs
assume, that actual as well as future situ-
ations are regarded concerning their
dynamic coherency. The optimization of
these complex manufacturing processes
can only be achieved by the use of valid
and verified dynamic models, which
means with the application of simulation.

Although complex projects in these
areas are handled typically by teams,
existing software tools don’t offer and
multi-user environments. The material
flow simulator d³FACT insight, which is
actually developed by the working group
Business Computing, esp. CIM, allows the
isochronic, cooperative modeling and
simulating of simulation experts on one
simulation model. Every user of d³FACT
insight is an immersive viewer of a virtu-
al, three-dimensional scene; he is able to
interact with the simulation model during
its execution. All actions are processed
and handled directly in the simulator. He
himself is a independent object, so that
he can influence the simulation run. By
this tool, the development and deploy-
ment of simulation models in a virtual,
3D-environment during all phases within
the digital factory is allowed.

The close connection between simula-
tion data and their visualization is
enhanced by the integrated data environ-
ment with the centralized client/sever
architecture.

D³FACT insight as the resulting materi-
al flow simulator allows teams of simula-
tion experts to design and implement a
material flow model, cooperatively and
immersive in a virtual environment. The
model itself can be simulated in an input-
as well as output-oriented manner.
Beside object-oriented material flows,
furthermore manufacturing processes,
which are organized in a functial oriented
way can be build up. The development of
the simulator is coupled to actual

research projects (DFG-project BAMSI), in
order to integrate actual research result
at the earliest possible time. For example,
even today the level of detail of the simu-
lation model can be changed during its
execution in a simulation run, in the visu-
alization as well as in the simulation
model itself. New algorithms to display
complex, three-dimensional scenes are
developed and integrated in the 3D-visu-
alization module in a close cooperation
to the working group of “algorithms and
complexity”. Parallel to its further devel-
opment, the designed tool is tested in
practical projects of our cooperative part-
ners and the teaching lessons. By this,
new requirements from the practice can
be identified and solutions can be devel-
oped.
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dd³³  FFAACCTT  iinnssiigghhtt
multi-user material flow simulation within the digital factory
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In order to open up new markets in the
Asian and regions in eastern-Europe, for-
mer unchallenged businesses have to
compete with new companies and an
enormous cost pressure. They have to
place their product and at least hold
gained market share under close restric-
tions. The necessary change to a cus-
tomer-oriented production in order to ful-
fill customer’s wishes at its best, leads to
a high variety of products with complex
structures and a high number of variants,
resulting in higher costs in production as
well as logistics.

Goal of this project was the detailed
analysis of the actual situation in the pro-
duction of magnet valves at the Knorr
Bremse for railway vehicles GmbH. This
valve is produced at the location in
Moedling, Austria. Ignoring special exotic
variants, the number of variants can be
calculated out of three different boxes
and five different types of switch-in-
valves. All these versions have to work
with different voltage types, depending
on the application area (different coun-
tries) of the resulting product (24, 32, 36,
48, 72, 96 and 100 V exist). Thus, the
overall number of variants can be regard-
ed as high. Nevertheless, the entire pro-
duction process has had to be reviewed
during this project, too.

Based on local gained data sheets,
the working group Business Computing,
esp. CIM had to work out different pro-
posals for the reduction of this variety of
variants, without, of course, reducing any
of the functionalities of the offered prod-
uct. Under these restrictions, the focus
hat to be zoomed in on the switch-in-
valves. Three out of five different versions
hat a high similarity regarding their func-
tionality. By using high-class and multi-
functional parts, some variants could be
economized to reach an entire rational-
ization. Two alternatives of substitutions
were worked out and compared.

Both alternatives failed in the result-
ing benchmark, because the enhance-
ment of high-class parts could not be
absorbed through the reduction effects at

the purchase market. This surprising
result originates in the relationship
between the yearly ordering volume of
Knorr Bremse GmbH and their supplier,
compared to other subscriptions of sup-
plier’s customers.

A redevelopment of Knorr Bremse
promises a higher improvement regarding
material costs and number of variants. A,
compared to existing ones, cheaper
switch-in-valve is installed on a new
developed chassis. This chassis is able to
replace two of the existing three versions
of chassis types, and, by this, reduces
the number of variants. Furthermore, the
new chassis is fully intermateable to the
old chassis version. By declaring the new
development as the upcoming standard
in Knorr’s production, the goal of and
entire reduction of variants can be pur-
sued.

Focus of the redesign and process
optimization was the analysis of the
existing Kanban-System towards the
implementation of an electronic version
in order to replace the existing classic
one. With this reorganization the daily
work of controllers and workers should be
simplified and the error-rate of the
process should be reduced. An economic
calculation as well as a system design
was done and allowed the identification
of a new tool, designed by Knorr
Bremse’s IT section, which was not
deployed in the location Moedling so far.
The electronic Kanban System was imple-
mented within the standard system of
Knorr and is now used allover the location.

As one main result of the project, one
can assume, that many problems had
been worked out within the Knorr Bremse
before, but were not communicated to all
managements. The work of the working
group Business Computing, esp. CIM
identified existing, internal knowledge
within the Knorr Bremse and made it
usable for the location in Modeling.

PPrroodduucctt--bbaasseedd  rreedduuccttiioonn  ooff  vvaarriiaannttss
process optimization at Knorr Bremse AG
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structure of the magnetic valve of Knorr Bremse
for railway vehicles GmbH
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The efficient adoption of widely-used and
established software solutions like, SAP,
Peoplesoft, Oracle, JD Edward etc. to han-
dle and support business processes of
companies often leads to significant
problems, seated in the environment of
complex logistic systems. Companies,
which are unable to adopt their individ-
ual procedures to the given, inflexible
processes of the standard systems,
depend on a specialized solutions, which
implement their individual business
processes. Especially in the area of high-
automated store logistics and distribu-
tion systems, the adoption of standard-
ized software is mostly not applicable
under the technical as well as economic
restrictions, because of the complexity
and desired flexibility and individuality.
The resulting implementation of a special
software development, individually
designed and implemented on the cus-
tomer demands, leads to the well-known
problems and risks in design, introduc-
tion and service of individual software
products.

The solution arises with the introduc-
tion of a component-based construction
kit at the place of the developer ware-
housemanagement-software. The reuse
of pre-designed, domain-specific soft-
ware-components leads not only to a
cost, time and risk reduction in design,
adaptation and service of the individually
created project solutions, but also to sig-
nificant improvement of software quality
and an error prevention. Before being
able to use the upcoming advances of a
component-base construction kit, it’s
necessary to provide it with applicable
components

In this area, the working group Busi-
ness Computing, esp. CIM develops in a
close cooperation with the Siemens AG a
specialized method, which allows the
affiliation of goal-oriented and flexible
components, which are adjusted to the
typical situation of warehousemanage-
ment-software developers. The method
uses the domain knowledge of the soft-
ware developer, gained in the past
through lots of project in this are, to
ensure and validate the intention of the

generated components. Under the aspect
of economic restrictions and restricted
resources, it’s usually not applicable to
build up an global component collection,
which would allow the creation and
assembly of every individual solutions
out of predefined components. The gen-
erated method is therefore adoptable in
an individual and flexible way to the
existing time, personnel and finance
resources and assures, that those com-
ponents are derived first, which have the
highest potential of reuse. The compo-
nents, won by this methods, are platform-
independent and focus the reuse even
within the system design of individual
software solutions. The platform-indepen-
dency avoids the components’ obsoles-
cence because of the change in software
engineering and guarantees by this a
long-term prevention of the domain
knowledge, enclosed and preserved in
the components.

CCoommppoonneenntt--bbaasseedd  ddeevveellooppmmeenntt  ooff  ccuussttoommiizzeedd
wwaarreehhoouusseemmaannaaggeemmeenntt  ssooffttwwaarree
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Stores are controlled through complex logistic
systems

component-based software engineering

virtual presentation of a logistic center
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Prof. Dr.-Ing. Jürgen Gausemeier
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Product and production process innovations are important levers

for ensuring prosperity and employment in the future. Mechanical

engineering and related areas, such as automotive industry, are

playing a key role today. These sectors likewise demonstrate the

relevant success potentials of the future. It is essential to 

identify these potentials early and to exploit them on time.

Computer Integrated

Manufacturing
Computer Integrated Manufacturing

http://wwwhni.upb.de/rip
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Produktinnovation – Ein Handbuch für die 
Strategische Planung und Entwicklung der 
Produkte von morgen. Carl Hanser Verlag, 2001

Vernetzte Produktentwicklung – 
Ein systematischer Handlungsleitfaden für den
Aufbau eines internetbasierten Wissens-
managements für die Produktentwicklung.
Carl Hanser Verlag, 2006

Führung im Wandel – Ein Handbuch zur 
Gestaltung der Produktionsprozesse von 
morgen. Carl Hanser Verlag, 1999

Four-level model of forward-looking management of industrial companies

Our spin-off UNITY AG is the first point
of contact when it comes to implementing
these services in practice. More than 120
employees are pleased to assist you
(http://www.unity.de).

The aim of our educational courses is
to give our students a comprehensive
overview of modern industrial companies,
to highlight the success potentials of the
future and to illustrate ways of achieving
these.

Our students get the competencies
which are important in the industry of
tomorrow.

Creating Products Today for the 
market of Tomorrow

Information has become the fourth
large factor of production. The wide-scale
use of information and communication
technology not only leads to an increased
productivity but also to the creation of
new products and new markets.

Our general goal is to increase com-
petitiveness of industrial companies in
the information age. With this in mind, we
develop methods and procedures on the
basis of a four-level model.

Scenario-level: At this level we antici-
pate developments in markets and
technologies in order to identify
opportunities early.
Strategy-level: At this level we de-
velop business, product and technology
strategies in order to set the course of
the company’s business success of
tomorrow.
Process-level: This level involves the
design of processes of goods and 
services. The focus lies on the 
process from the product idea to the
successful product launch. Therefore we
offer a wide systematics for the deve-
lopment and the production planning
for mechatronic products.
System-level: IT systems are deployed
at this level. These systems allow an
efficient innovation management
(product- and production data manage-
ment) as well as the analysis and 
simulation of product features and 
production processes (virtual
prototyping, virtual production).
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Innovation and
strategic compe-
tence, which is

the ability to iden-
tify and develop

future success
potentials at an early

stage, are important more than ever  for
mechanical engineering and related
industries. In most cases the small and
medium sized companies are prepared
inadequately for future challenge. 

Future can be planned with an Online
Knowledge Base
The Scenario Technique is a suitable
method that helps to deduce strategic
decisions by detecting future opportuni-
ties and risks. With the help of Scenario
Technique it is possible to develop con-
sistent future scenarios of markets and
business environments. 

Most small and medium sized compa-
nies do not have the resources to collect
the necessary information for significant
scenarios. The online knowledge base
that has been developed at the Heinz
Nixdorf Institute enables the companies
to collect the required information effi-
ciently. The online knowledge base offers
guidelines for a systematic prognosis of
the development of markets and busi-
ness environments. It also offers relevant
information about industry-related impact
factors, their future projections and indi-
cators for the premises controlling. Con-

sequently most of the information, which
is required to develop scenarios, is easily
accessible. Those scenarios are the basis
for strategy development.

When a company wants to anticipate
the development of markets and busi-
ness environments the industry-related
impact factors are combined with compa-
ny-specific factors. The result is a user-
specific knowledge base. Future scenar-
ios can be calculated by using the Sce-
nario-Software, which uses the data of

the knowledge base. Furthermore, valua-
tions (impact matrix and consistency
matrix) done in the past can still be used.

innovations-wissen.de
The developed online knowledge base is
part of our portal of innovative, techno-
logical and strategic knowledge: innova-
tions-wissen.de. The portal is the result of
the project “Strategic Product and
Process Planning” – SPP (BMBF-frame-
work program “Research for the Produc-
tion of Tomorrow”). The portal innova-
tions-wissen.de will be activated at the
beginning of 2006. Interested users can
register in advance to receive the
newsletter from innovations-wissen.de.

SSttrraatteeggiicc  PPllaannnniinngg  mmaaddee  ssiimmppllee
Knowledge for strategy development – innovations-wissen.de
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innovations-wissen.de offers various guidelines
according to different requirements

A regularly updated knowledge base offers impact factors about future busi-
ness and possible developments (projections) 

Future scenarios can be calculated and presented with help of Scenario-Software 

GGuuiiddlliinnee  ““kknnoowwlleeddggee--bbaasseedd  sscceennaarriioo--ccrreeaattiioonn““
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Technology has a significant influence on
products and services in most compa-
nies. But that does not mean that tech-
nology has to be developed just for the
sake of technology itself. The point is to
identify the opportunities resulting from
technological development and those
resulting from the development of mar-
kets and to harmonize them. Companies
therefore must master both, Technology
Push and Market Pull; where as it is criti-
cal to think future orientated, which
means to anticipate the opportunities of
the future.

In this context, we focus on the Tech-
nology Roadmap. This is a plan, which
shows which technology can be used in
which product at what time. The figure
illustrates a strongly simplified form of a
Technology Roadmap, which has proven
successful in our industrial projects. 

The Technology Database
In order to plan in the way mentioned
above, it is necessary to save all the
information about technologies and
applications in a database. That data-
base is the core of our concept of tech-
nology planning. The left side of the Fig-
ure shows the processes of generating
and updating the content of the database. 

On the right side, the two major visu-
alization forms of the content, which are
automatically generated from the data-
base are situated. One form is a detailed
Technology Report, which is addressed to
decision makers; the other form is a Tech-
nology Roadmap.

The database allows various queries,
such as “Which technologies could be
used in civil construction technology?” or
“Which applications could be interesting
for a metallic fastener?” 

Symposium for Foresight and 
Technology Planning
We have many years of experience in the
area of strategic product and technology
planning. With the Symposium for Fore-
sight and Technology Planning which we
organise every year in November, we
established a forum, that provides an
opportunity for experts to present and
discuss their work. It is of interest for
both designers and users of the methods. 

CCoonnttaacctt::
Dipl.-Wirt.-Ing. Christoph Wenzelmann
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TTeecchhnnoollooggyy  PPllaannnniinngg
Successful Innovation requires Knowledge about Technologies

Concept of the Technology Planning (the core is the Technology Database of the Heinz Nixdorf Institute)

Example of a Technology Roadmap (strongly simplified)
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The employment of electronics and soft-
ware in the past years led to an enor-

mous increase of the efficiency of
technical systems. However,

future systems will be charac-
terised by substantially more
autonomy, flexibility, adaptability
and pro-active behaviour.

Autonomous minirobot
The miniature robot developed

at the Heinz Nixdorf Institute is a
platform for the research field "Intel-

ligent Technical Systems". It is manufac-
tured in series and serves as testbed for
swarm intelligence and multi-agent appli-
cations, as they are researched within the
Collaborative Research Centre 614 "Self-
optimi-zing Systems of Mechanical Engi-
neering". The consists of the fact that
about 50 robots must collect table tennis
balls distributed on a surface of 30 m²
and sort them according to colours. The
trick is that the robots can take different
roles in arrangement with one another.
These roles are implemented by an auto-
matic tool change system: A robot can
either be a collector (for pushing wide
distributed balls together), gripper or
transporter (load for 8 balls).

Each robot acts as an autonomous
agent. With the help of intelligent sensors
they acquire an overview of the environ-
ment, evaluate the situation and then
negotiate about the fulfilment of sub-
tasks. In the sense of swarm intelligence
the tasks are solved depending upon the
target (e.g. short operating time or small

energy consumption). The robots are
equipped with Bluetooth, a digital cam-
era as well as an efficient, reconfigurable
FPGA chip and 64 MB of memory.

Function integration by the 
technology MID 
A special challenge is the development of
the robot housing. It is realized with the
help of the technology MID (Molded Inter-
connect Devices). The MID housing inte-
grates mechanical and electronic func-
tions like "carrying electronic elements",
"leading signals", "heat dissipation" etc.
This enables a high function density and
supports miniaturization. The number of
parts can be reduced significantly com-
pared to that of conventional minirobots.

Employment of innovative tools for
the integrative development
For the development of integrated
mechanical-electronic components con-
ventional M-CAD and E-CAD tools are not
sufficient. During the development of the
MID housing innovative tools such as
NEXTRA are deployed. With NEXTRA the
shape of the housing and the printed cir-
cuit board layout can be developed inte-
gratively including the placement of elec-
tronic elements.

IInntteeggrraattiioonn  ooff  mmeecchhaanniiccss  aanndd  eelleeccttrroonniiccss
Development of an autonomous minirobot
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Base module of the minirobot

Functional integration in the housing by MID

Test PCB for the sensor preprocessing

Faulhaber motor
for the drive

Gripper module for miniaturized robots



High-performance IT-Tools offer the possi-
bility of modeling almost all aspects of
modern production systems. The increased
complexity of these systems causes high
expenses for the development and long
ramp-up times. The results are high costs,
increased deadline pressure and in the
worst case a delay of delivery. The virtual
production (digital factory) techniques
can help to ensure a higher transparency
of the planning status, to ensure the fea-
sibility and the maturity of the complete
system before its installation.

Parallel development of production
system and control software
In most cases the software for flexible
automated production systems is devel-
oped and tested after the production sys-
tem has been installed. That costs an
unnecessary amount of money and time.
Therefore the aim should be to develop
and test the software on the basis of
computer models of the system and its
components. Hardware-in-the-Loop (HiL)
makes it possible to develop the software
and the production system simultaneous-
ly. A real-time computer model of the sys-
tem is connected to a real control system.
The information required to construct the
model of the system and its components
can be derived directly from the construc-
tion or installation plan.

For the simulation based on HiL technolo-
gy we use the software system WinMod.
The components of a production system,
which influence its behavior can be mod-
eled in WinMod and then assembled into
a complete model of the system. The
objective is to build a physical model of
the behavior, which also includes the
input/output signals for the communica-
tion with the controller.  

WinMod runs on a standard PC and is
connected with the real controller
through a bus-system, whose configura-
tion must be specified in WinMod. The
software can be developed, tested and
optimized after the successful connection
to the control system. A 3D visualization
shows the interaction between software
and production system, and facilitates
the understanding for all people involved
in the development process. 

Simulation of failures using the virtu-
al machine
The failure of components or the delayed
response of sensors can hardly be tested
on real machines. Those situations result
in breakdown or damage of the produc-
tion systems. The HiL technology allows
to validate the failure and emergency
management, which represent a major
part of the whole software.  
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VViirrttuuaall  PPrroodduuccttiioonn
Rapid and safe setup of automated production systems with 
Hardware-in-the-Loop
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Results of a simulation with WinMod: cylinder
model of a lifting gearing system (left) and 
performance of the control program over time
(right)

3D visualization of a production system
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Competence Center VisSim
In the context of the competence center
VisSim a Virtual Prototyping plattform for
the virtual testing of complex mechatro-
nic vehicle components has been devel-
oped based on the driving simulator Vir-
tual Nightdrive. 

By integrating simulation and visuali-
sation techniques new vehicle compo-
nents, e.g. swivelling headlights, nightvi-
sion systems, or systems for lane-change
maneouvers, can be simulated and opti-
mized. The system supports distributed
and cooperative product development
processes by enabling multiple users at
different locations to conduct virtual test
drives on a common test track. 

To support these tasks, a multi-chan-
nel version of Virtual Nightdrive was
installed in the L-LAB (a public-private-
partnership between the University of
Paderborn and Hella KGaA Hueck & Co).
The combination with existent installa-
tions of Virtual Nightdrive at the Heinz
Nixdorf Institute and the PC² forms the

basis for a future multi-user operation. A
mobile vehicle cockpit was developed to
support multi-user operation. The cockpit
facilitates the interaction of unexperi-
enced users with the simulator consider-
ably. 

Virtual Testing of Innovative Head-
light Systems
To visualize the functional behaviour of a
Predictive Advanced Front Lighting Sys-
tem (PAFS), a demonstrator based on Vir-
tual Nightdrive was developed in cooper-
ation with Visteon Germany Ltd. PAFS rec-
ognizes the road’s curvature using the
GPS-based navigation system in the vehi-
cle and swivels the headlights according-
ly. PAFS illuminates an approaching bend
clearly earlier and better than convention-
al Advanced Front Lighting Systems that
swivel the headlights according to the
steering angle when the vehicle is
already turning into a bend. The functio-
nality of both systems was simulated,
integrated into the driving simulator, and
tested on a 3D-model of the 22 km win-
ding north loop of the Nürburgring. 

„Shanghai Nightdrive“
In the context of the „German-chinese
competence center for Virtual- & Aug-
mented Reality“, founded by the Heinz
Nixdorf Institute and the Shanghai Jiao
Tong University, an interactive demon-
strator of the nightdrive simulator was
provided for the 7th international indus-
try fair in Shanghai. Sitting behind the
steering wheel of a new chinese middle-
class vehicle, the audience could experi-
ence different headlight systems during a
simulated test drive on the new Shanghai
international curcuit. The exhibit was
honored with the award for „Best Univer-
sity Booth“.

SSuuppppoorrtteedd  bbyy::
Ministry for Science and Research of North
Rhine-Westphalia
Visteon Germany Ltd.

PPrroojjeecctt  PPaarrttnneerr::
Project partners of the target agreement VisSim
Visteon Germany Ltd., Kerpen
Jiao Tong University, Shanghai

CCoonnttaacctt::
Dr.-Ing. Jan Berssenbrügge
E-mail: Jan.Berssenbruegge@hni.upb.de
Phone: +49 (0) 5251|60 62 32
Fax: +49 (0) 5251|60 62 68

http://wwwhni.upb.de/rip

Virtual Nightdrive with 3-channel-projection in
the L-LAB

Simulated nightdrive on the Shanghai International
Circuit

Award for „Best University Booth“ on the 
7th International Industry Fair in Shanghai

Predictive Advanced Front Lighting System (left)
and Advanced Front Lighting System (right) 

VViirrttuuaall  PPrroottoottyyppiinngg  ooff  IInnnnoovvaattiivvee  HHeeaaddlliigghhtt
SSyysstteemmss  
Nightdrive Simulation at the Heinz Nixdorf Institute 
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The continuing miniaturisation and the
growing power of minicomputers are
enabling wearable computing. This is the
integration of computer systems into
clothes and objects of everyday use, e.g.
belts, waistcoats or mobile phones. The
use of this technology in the industry
enables an ubiquitous access to all pro-
duct related information in a company.
The data are prepared context sensitive
and user specific before they are pro-
vided to the user everywhere. The tech-
nology will increase the users efficiency
and flexibility, without distracting his
attention from the main task. Goal of the
project wearIT@work is the development
of a wearable computing platform to sup-
port the mobile tasks in industry and ser-
vice enterprises. Hard- and software solu-
tions are developed and evaluated for
the case scenarios below:

Maintenance of airplanes (EADS, 
France)
Car production (Skoda, Czechia)
Healthcare (Gesundheits- und Spitals
AG, Austria)
Emergency response (Fire brigade,
Paris, France)

Wearable Computing in the 
production process
The focus of the Heinz Nixdorf Institute is
the use of wearable computing in the pro-
duction of the automotive industry.
Employees are instructed and trained by
wearable devises. The system guides the
employee step by step during the assem-
bly process of a front light and an airbag
until the employee works faultless. Sen-
sors in the working clothes and at the car
detect and valuate the work steps. Wear-
able computing promises an improve-
ment of quality in the production process
and a reduction of the duration of training.

In the progress of the project solu-
tions for the plant manager are devel-
oped: During the visit of a factory a wear-
able computer will inform the plant man-
ager about the current state of the pro-
duction line.

Furthermore on the Heinz Nixdorf
Institute analyses the integration of the
technology Augmented Reality as a new
man-machine-interface in the wearable
computing platform for the different case
scenarios. 

WWeeaarrIITT@@wwoorrkk
Wearable-Computing Solutions for Industry, Healthcare and 
Emergency Response

QBIC: powerful computer hidden in a belt
(Photo: ETH Zurich)   

SSuuppppoorrtteedd  bbyy::
European Commission (Integrated Project)

PPrroojjeecctt  PPaarrttnneerr::
The project has 36 partners, e. g. EADS, ETH

Zurich, HP, Microsoft, SAP, Siemens, UNITY AG
and Zeiss. The Center for Computing 

Technologies (TZI) of the University of Bremen
initialised and coordinates the project.

CCoonnttaacctt::
Dipl.-Inform. Jürgen Fründ

E-Mail: Juergen.Fruend@hni.uni-paderborn.de

Phone: +49 (0) 5251|60 62 35
Fax: +49 (0) 5251|60 62 68

http://www.wearitatwork.com

Assembly of a switchboard with a wearable computerNew ergonomic Head Mounted Display
(Photo: Zeiss)
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Until now the application of new media has concentrated on
recreating digital variants of analogous media. In analogous
media only the media carrier can be edited with technical
devices (book printing, photography, video). Characters (letters,
numbers, figures, objects etc.) once inscribed into a carrier can
not be manipulated anymore. This also impedes the 
cooperative editing of media objects. Only now with digital
media the object of perception (carrier of meaning) can become
the object of manipulation. Against the background of the 
individual usage context media discontinuities can be resolved
and thus new added value can be created. The applicability
ranges from automobiles up to an integration of digital libraries
into virtual knowledge spaces.

Computers and Society
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Computers and Society



The more continuously digital media is
used in society, the more necessary it is
to regard information systems in the con-
text of their application in order to realize
their potentials. Basic considerations
which were developed years ago and nur-
tured within the area of contextual com-
puting are now broadly finding their way
into scientific and public discussion. For
example the term ‘everyday usability’
which we introduced as early as 1995 at a
national (software ergonomics) and inter-
national conference (Ed-Media) as a cru-
cial reference point for developing eLearn-
ing will be a main topic of next years
annual symposium of the (German) soci-
ety for media in sciences (GMW). We wel-
come the fact that our criticism on learn-
ing management and publication systems
(derived from everyday usage), as well as
our complementary approach (coopera-
tive virtual knowledge spaces) has
become a main point when building new
service infrastructures.

The next two projects described
adhere to this central design philosophy.
The aim of the ’Locomotion’ initiative of
the BMBF is to foster a service infrastruc-
ture at the University of Paderborn sup-
porting students, teaching staff and
administration. It uses the central concept
of virtual knowledge spaces for universal
knowledge organization and content
administration. This project makes the
University of Paderborn a major player in
the league of German top universities, in
the area of eLearning in combination with
a reorganization of all associated admin-
istration processes.

The ’Mistel’ project which is realized
in cooperation with the University of Duis-
burg/Essen and funded by the DFG basi-
cally accompanies the former initiative. It
is the only DFG-funded infrastructure pro-
ject that focuses exclusively on integrat-
ing three different system classes. Corre-
sponding interfaces will allow resolving
media discontinuities which traditionally
exist between library systems, learning
management systems and virtual knowl-
edge spaces. This will enable copying
objects from digital libraries into virtual
knowledge spaces (e.g. virtual semester
administration) as well as exporting
objects generated in distributed coopera-
tion into publication and verification sys-
tems.

It is not astonishing that related prob-
lems are gaining more importance in the
area of automobiles as well; in many
respects means of transportation are
more and more advancing to nodes in
information networks (traffic guidance
systems, intelligent light, navigation and
communication systems etc.). The BMBF
study ‘MObiDig’ investigated the question
in how far it would be possible and rea-
sonable to complement analogous motor
effects for vehicle control with the manip-
ulation of digital objects. Additional coop-
eration easily bares potential dangers as
demonstrated in using mobile phones
while driving.

This is directly opposed to the consid-
erate usage of multifaceted knowledge.
‘ErwIn’ is an interdisciplinary project of
engineers and cultural scientists which
focuses on the support of structured dis-
courses. An open, unregulated communi-
cation as found in chats and forums is not
wished for; the crucial point of this pro-
ject is formulated in the question of how
a systematic procedure of writing cooper-
atively can lead to better consideration
processes. This enables regarding a wider
scope of positions and this leads to more
well-founded decisions.

Besides these projects, that each
opened up new perspectives and
development opportunities against
the background of our past and cur-
rent works, other successful topics
have been consolidated and conclud-
ed. These include highly interactive
systems (on which Olaf Nowaczyk
published a book at the HNI-press) as
well as the question of persistency of
objects in spontaneously connected
environments and context visualiza-
tion on portable devices with small
screens.

Because of its strong orientation
on everyday work and functions sup-
porting cooperation, the research
group of computing and society has
focused on an approach to coopera-
tively editing objects on differing lev-
els. While creating and sending (or
publishing) learning materials to
recipients used to be crucial aspects
of eLearning (1st generation knowl-
edge organization), the functions of
mutual editing digital objects in virtual
spaces with different and changing
constellations and rights are winning
more and more importance. These
knowledge organisation systems of
the second generation, developed on
the basis of established web stan-
dards (HTML, XML, SVG, etc.), open up
possibilities to gain access to and edit
objects cooperatively in virtual knowl-
edge spaces via different views. Thus
an (text-) object can be represented as
a webpage, wiki or even a traditional
text document and even be edited and
annotated cooperatively. Services that
are distributed over different servers
in many other systems today, already
are an integral part of sTeam’s distrib-
uted knowledge organisation.
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The Locomotion project is being funded
by the BMBF (Federal Ministry of Educa-
tion and Research) under the topic of “e-
learning services for scientific research”.
Its main goal is the integration of the
many differing information technology
systems at the University of Paderborn
into an IT-infrastructure. These systems
range from module and exam organiza-
tion to knowledge management.

The resulting infrastructure is to opti-
mize the learning-/teaching-process and
increase its transparency. Because of the
intended optimization of processes and
organizational structures, the project has
been tied to the university management
through prorector Prof. Dr. Wilhelm
Schäfer and chancellor Jürgen Plato. The
workgroup of Prof. Dr. Reinhard Keil-
Slawik is engaged in the subproject
“knowledge organization”, dealing with
production, communication and conceiv-
ing of knowledge and the creation and
integration of appropriate solutions for e-
learning at university.

A conjunction of the institutional,
individual and synchronized knowledge
management can be reached through the
concept of virtual knowledge spaces.
Users, documents, collections and links
are organized in a structure of virtual
rooms, which can be connected by virtual
doorways. Customizable views on such
rooms permit a representation and inter-
action tailored to the different demands.
For example, one view represents the
content of a knowledge space as a publi-
cized website, while a different view on
the same content offers functionality for
submitting, rating and annotating term
papers individually or cooperatively by a
group of users.

The reduction of customized views
upon the essential functionality for spe-
cific tasks can facilitate the conceiving of
digital media in everyday practice. The
close collaboration with the university
library (under direction of Dr. Dietmar
Haubfleisch) will create tranparent access
on library resources and media, as well
as a persistent archival storage.

The basis for this solution is the 
opensTeam server architecture. Its core
concept of virtual knowledge spaces, its
various interfaces and its high customiz-
ability, in addition to common CSCW fea-
tures, provide a suitable foundation for
the requirements of modern knowledge
organisation and integration with estab-
lished information technology systems.
The connection to established systems at
university via standardized interfaces will
realize a flexible and persistent integra-
tion into the new university infrastructure.
Within the institutional, individual and
synchronized knowledge management,
the opensTeam server provides a time- and
location-spanning work on shared media,
as well as customized views, adjusted to
various demands.

The concept of virtual knowledge
spaces allows individual users to struc-
ture their personal knowledge assets as
well as provide and modify teaching
material. Flexible access rights and role
mechanisms also permit these materials
to be published for public access.

LLooccoommoottiioonn  
Low-Cost Multimedia Organisation and Production

Virtual knowledge spaces can be presented in
different views.

With the sTeam server, knowledge spaces can
be accessed with numerous different clients.

Virtual knowledge spaces allow users to manage
knowledge individually and cooperatively. Via spe-
cial interfaces information from other systems (like
library systems) can be included.

SSuuppppoorrtteedd  bbyy::
Federal Ministry of Education and Research
FKZ: 01 PI 05013

CCoonnttaacctt::
Dipl.-Inform. Daniel Büse
E-mail: dbuese@upb.de
Phone: +49 (0) 5251|60 65 18
Fax: +49 (0) 5251|60 64 14

http://locomotion.upb.de
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In recent years some key technologies for
the development of information in the
areas of research, education and teach-
ing have been identified. The goal of the
research project mistel is the fusion of
systems for the creation and organization
of learning materials with learning envi-
ronments for cooperative knowledge
organization and digital document- and
publication-servers. Most of the existing
systems are isolated installations without
any kind of interconnectivity. Due to the
establishment of dynamic services with
the technology of web service and refer-
ence implementations in opensTeam, ELM
(Essen Learning Model), and miless (Doc-
ument server of the university library of
Duisburg-Essen) the combination of dif-
ferent key technologies is taken a step
further and cooperative, scientific work
and learning processes are supported. As
an example, this enables a user to access
content of ELM and miless within a
knowledge space of the opensTeam sys-
tem. At the same time, the data can be
arranged in the knowledge space. Espe-
cially, the transparent access to digital
libraries demonstrates the importance of
the approach.

The planning and authoring system
ELM also plays an important role. Here it
is possible to manage lectures and define
learning materials. Based on established
standards, like SCORM, LOM, and Dublin
Core, meta-data is assigned to learning
units. These units are imported into the
learning environment and can then be
used in a lecture. In this context, the
library serves as an archive for learning
units.

One of the most important research
questions of the project is the granularity
of the different services. The fusion of the
systems will not become a new monolith-
ic system, but should be a loose coupling
of the individual systems. It is also possi-
ble to exchange any system, if the new
system’s interface is correctly implement-
ed (as specified by the mistel project).

The result of this implementation is a
federated system with open interfaces.
The reference implementation is done on
basis of open source products and will be
also provided as open source.

mmiisstteell  
System Convergence in Education, Research and Science 

SSuuppppoorrtteedd  bbyy::
Deutsche Forschungsgesellschaft (DFG)

CCoonnttaacctt::
Prof. Dr. Thorsten Hampel

E-mail: hampel@upb.de
Phone: +49 (0) 5251|60 65 22

Fax: +49 (0) 5251|60 64 14

http://locomotion.upb.de

Integration of mistel into a knowledge space

Knowledge management, planning system and
document server as a federated system
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“MObiDig” (Manipulable objects in digi-
tal systems) is a study about the manipu-
lability of objects in the automotive sec-
tor, which was conducted at the chair of
Computers and Society from October
2004 to September 2005. The project
aimed at identifying the potentials and
risks of digital technology with a special
focus on the example of computer-sup-
ported car technology.

Digital processors are becoming more
and more important in car technology.
One must consider some of the recent
innovations in this sector, e. g. navigation
systems or other driving assistance sys-
tems, but also problems concerning the
reliability of digital systems. Thus the
question if cars will soon mutate into
“driving PCs” can be formulated.

The main focus of the study was to
provide an overview of the accessibility of
digital objects to users in the automotive
sector by relying upon the experiences
gathered in software ergonomics and
data security, i.e. which interfaces have
to be provided and which objects can be
exchanged across system-borders to
make them usable in different contexts.
Considering the discontinuities in the use
of media, the question is if eliminating
these might result in innovation or if their
preservation might reduce risks.

Due to the absence of current studies
in this domain, our first aim was to devel-
op a suitable conceptual framework in
order to describe the combination of
manipulable mechanical and electronical
systems via analogous and digital inter-
faces. The concept of everyday viability
served as a basis for a systematic evalua-
tion enabling both the safeguarding of

innovations and the identification of fun-
damental problems.

To evaluate the potentials and risks of
existing technologies, (typical) scenarios
of use were developed which revealed
the everyday accessibility and manipula-
tion possibilities of digital objects. Here,
an innovative role concept served to
determine the whole “life cycle” of digital
data, ideally throughout the whole usage
period of a vehicle. The role concept is
based on a user’s tasks and rights and
also depends on the environment of use.

Based on the results obtained, it can
be said that a huge potential of innova-
tion lies in the field of automated driving
assistance and steering processes,
assuming that the driver can intervene in
these processes at any time. Environmen-
tal systems such as a warning or trans-
port management system might also
have a great potential for further develop-
ment if the accessibility can be controlled
and there are strict regulations in data
security and privacy. A third important
economic potential is due to the stan-
dardization of interfaces and system com-
ponents, serving as the only possibility of
obtaining an open and independent com-
petition among suppliers and mainte-
nance services.

Despite the increasing ‘mediasation’
of the automobile due to the manipula-
tion of digital objects, cars will certainly
not turn into digital personal computers.
Nevertheless, computer technology inte-
grated in an automobile might be used by
other passengers. To sum up, the study
“MobiDig” was only a first step in solving
the problems and answering the numer-
ous questions concerning car technology.

MMOObbiiDDiigg  
Manipulable objects in digital systems

SSuuppppoorrtteedd  bbyy::
Federal Ministry of Education and Research
FKZ: 16|1531

CCoonnttaacctt::
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http://iug.upb.de/projekte/MObiDig
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Co-operative knowledge organisation has
become the prime challenge of a knowl-
edge society. Unfortunately, this is nei-
ther reflected within current university
curricula nor within current teaching and
e-Learning practices. For instance, tradi-
tional e-learning and web-based teaching
environments do not provide appropriate
means to flexibly arrange, combine, link
and visualize learning materials in such a
way that the resulting structure mirrors
the semantics or the discursive process.
This is, however, an essential require-
ment for implementing didactical scenar-
ios based on deliberation (coping with a
variety of knowledge and positions).

Learning platforms embody a publica-
tion-based approach (author to reader),
based on the traditional sender-receiver
paradigm. In this approach the produc-
tion (authoring component) and publica-
tion (learning management component)
of learning materials are of primary
importance. As a consequence, functions
supporting communication and coopera-
tion are only available via add-ons or not
at all. Media objects (appearing) in dis-
cursive processes are not persistent and
cannot be modified in the course of fur-
ther interactions among the people
involved. Thus, co-operative writing is
limited to synchronized sessions and
knowledge structures cannot be continu-
ously arranged and visualized across
time and place.

To eliminate this deficit and imple-
ment respective tools has become the
target of our cooperation between the
research groups of "deliberation culture"
(Dr. Bettina Blanck) and "computers and
society". To accomplish this, several
methods of structuring discourses such
as "pyramid discussions" or the "thesis-
critique-replique cycles) were implement-
ed utilizing the sTeam (system as a) plat-
form. These methods were then
employed and evaluated in the course of
classroom teaching as well as distributed
tele-teaching seminars. Funding was sup-
plied in equal shares by the faculty of

"Computer Science, Electrical Engineering
and Mathematics" and the faculty of "Arts
and Humanities".

The mechanisms needed for pyramid
discussions were built and successful
used in a classroom seminar and a dis-
tributed seminar held in conjunction with
Dr. Christiane Schmidt from the University
of Hildesheim. Working around some
deficits of this first prototype led to the
development of a new variant of the
method which was coined "commenting
partnership". Utilizing this
method/approach it is possible to sup-
port co-operation between experts and
laymen and to support written discursive
processes through annotations contain-
ing critical remarks.

On several occasions the results were
introduced to the scientific public / pub-
lic experts. Among these were local
events such as the day of university edu-
cation held at the University of Pader-
born, the North-Rhine-Westfalia work-
shop of Computers at School held at the
University of Münster, and international
conferences on eLearning at the Universi-
ties of Dresden and Rostock.

Finally, an interdisciplinary research
proposal was sent to the Volkswagen
Stiftung to apply for a tandem project.
This proposal was written by two
researchers, Dr. Dipl.-Päd. Thomas Bür-
mann and Dr. Dipl.-Ing. Olaf Nowaczyk.
The title is "Deliberation Culture in the
Information Society: New Ways of media-
based co-operative manipulation of
diverse knowledge structures as part of
Learning and Decision Processes." The
funding has not been agreed upon, yet.
Independent of this proposal, work con-
tinues on consolidating the existing
methods and providing more extensive
documentation for users and developers.

DDeelliibbeerraattiioonn  MMeetthhooddss  OOnnlliinnee
Net based discussions in virtual knowledge spaces

Pyramid of one subgroup

CCoonnttaacctt::
Dr. Bettina Blanck

E-mail: ewepad@upb.de
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Comparison of two views on a pyramid 
discussion
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Prof. Dr. math. Friedhelm Meyer auf der Heide 

Algorithms and

Complexity
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Algorithms and Complexity

High computing performance can only be achieved by a combinati-
on of powerful computer systems and algorithms that solve the
giveb application problems as efficiently as possible. Therefor, the
development of efficient algorithms has established itselfs as a
classical branch of computer science. In our research area, we con-
centrate on solutions where current technological possibilities
such as high performance computer networks, mobile wireless
communication networks, or systems supported by specialized
hardware pose new challenges for algorithm development.

http://wwwhni.upb.de/alg
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Focus in Research
Modern computer systems enable expan-
ding application areas in many respects:
Parallel computer networks can deal with
extremely complex algorithmic problems;
the Internet realizes global exchange of
information and the interconnected com-
puters may possibly serve as one giant
parallel computing device; wireless
communication systems allow flexible
communication between mobile stations;
hardware support for graphics applications
enables real-time navigation in complex
virtual scenes. A special challenge is
given by computing systems consisting of
heterogeneous components (e.g. differ-
ently powerful processors, storage devi-
ces or communication capabilities) with
structural changes over time. The algorith-
mic challenges imposed by the realisation
and efficient usage of such heterogeneous,
dynamic systems are in the focus of our
research.

Parallel computer networks can poten-
tially supply unlimited computing power.
However, the efficient use of these net-
works is an extremely complex problem.
We provide users with a programming
environment, the PUB-library, which is
easy to handle and guides them towards
the development of efficient algorithms.
In order to realize such an environment,
efficient implementations of basic rou-
tines for communication and synchroniza-
tion are needed. Meanwhile our PUB-
library is used by an international com-
munity of developers, who appreciate
such an efficient and comfortable 
environment for parallel computing. The
latest extension of the PUBlibrary takes
into account the special problems of
heterogeneous local area networks (LAN).
Thereby it uses the "idle time" of con-
nected computers within a LAN efficiently.
With our theoretical results and the exten-
sions of this library for a scenario of con-
current applications we make a first move
towards Grid Computing.

Dynamic networks, i.e., networks
whose nodes change their (geometric,
geographic) position over time, play a
major role in many areas: They can, e.g.,
be used as data structures for moving
objects in Computer Graphics or as
models for wireless mobile communica-
tion networks. We systematically model
various kinds of dynamic networks,
design appropriate algorithms, and apply
them to the above mentioned problems in
Computer Graphics and communication.

The algorithmic work described above
has shown us that using randomized 
procedures can produce amazing gains in
efficiency. Therefore we systematically
study the potential of randomized 
algorithms and develop or apply methods
of probability theory for analyzing them.

To be able to navigate in a virtual 3-
dimensional space and to give a realistic
optical impression of the changing scene,
enormous demands are imposed on the
underlying data structures that handle the
scene and facilitate the rendering of the
individual pictures. Above all, we have to
meet real-time restrictions in order to 
guarantee a realistic impression of the
scene. Our work on the development of
novel data structures led to new
approaches to realize rendering of very
large scenes in real time on computer net-
works.

Our research is closely linked to our
teaching. Our courses cover methods and
concepts of the development and 
analysis of efficient algorithms. We also
run project groups and support diploma
theses that apply our theoretical insights
in order to design efficient algorithms and
libraries.
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Sensor Networks
Wireless sensor networks are an interest-
ing research topic since miniaturization of
electronic components and the advance-
ments in communication technology
allow the design of efficient mobile sys-
tems. For an optimized implementation
we combine special hardware in coopera-
tion with the department of electrical
engineering with efficient network algo-
rithms developed in our research group. 

Wireless sensor networks consist of a
high quantity of distributed small sensor
nodes equipped with radio transceivers.
Each node can measure sensor data, can
process this information and communi-
cate to other sensor nodes in the net-
work. Important criteria for the design of
the sensor network are the type of used
micro processors, the transmission
radius, the sensibility of transmission
and receiver units, the size of the sensor,
its weight, and the prize of each node.
Regarding the network performance the
network protocols play an important role.
In many cases monetary cost and lifetime
of the system are the dominant optimiza-
tion criteria. 

For a very cheap and memory-restrict-
ed chosen sensor node hardware we
have developed the 1QK-protocol (1
Quarter Kilobyte = 256 Byte). This proac-
tive protocol with randomized sleep
cycles reduces latencies and energy con-
sumption with growing number of sensor
nodes. Here, a key feature is the use of
non-tree based routing algorithms. 

Ad Hoc Networks
Ad hoc networks are wireless networks
where the participants spontaneously
connect to each other and thus form a
network. The communication links have
to be established without central admin-
istration. So every participant decides
about the links to other participants. It is
not always advantageous to establish all
links that are possible because the wire-
less transmission causes interference
and sending at a large transmission
range can disturb many other partici-
pants. In addition, large transmission
ranges result in a high energy consump-
tion. So, often multi-hop routing using

energy efficient links is better than sen-
ding a message directly. We describe
wireless networks in a graph-theoretic
model and investigate topologies that
can be constructed locally and enable
efficient multi-hop routing.

Smart Teams
In this project we aim at laying the algo-
rithmic foundations for a scenario where
an exploration team of robots - we call it
a Smart Team - has to self-organize itself
in order to fulfill tasks like exploring an
unknown terrain and executing work in
this terrain. Examples for such a task are
rescue expeditions in dangerous areas or
expeditions in the oceans or on planets.
The work of such a team has to be guided
by strategies for exploration, for finding
important objects, and for assigning to
such an object a subgroup of robots that
jointly have the capabilities necessary to
process the object.

The challenge is that all these tasks
have to be executed by local, distributed
strategies that act on the mobile network
of the moving robots, and have to result
in a robust, effective self-organization of
the team. None of these robots ever will
have more than very restricted, local
knowledge about the global state of the
system. Their decisions are solely based
on their own observations and findings,
from which a globally good behavior of
the whole team has to emerge. These
properties allow the Smart Team to be
classified as an organic computing sys-
tem, resembling certain biological sys-
tems occuring in the nature. We aim at
designing online strategies that tackle
questions like 

How can the system of robots keep
itself connected w.r.t. the restricted
wireless communication devices?
How can it organize itself in order to
explore an unknown terrain?
How can it agree on a fair assignment
of resources to objects?

DDyynnaammiicc  aanndd  HHeetteerrooggeenneeoouuss  NNeettwwoorrkkss  
Wireless Networks

SSuuppppoorrtteedd  bbyy::
DELIS
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Smart Teams
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The HL Graph is a topology for ad hoc networks
with variable transmission ranges. It enables
time-efficient as well as energy-efficient routing.

Smart Team exploring an unknown terrain.



A Peer-to-Peer System for Parallel
Algorithms
Since the available computing power con-
stantly increases, millions of PCs, distrib-
uted all over the world, are only partly
utilized. As they are interconnected by
the Internet, we are able to utilize this
unused computation power for complex
calculations.

On monolithic parallel computers and
homogeneous, centrally administrated
workstation clusters, the Bulk-Synchro-
nous Parallel (BSP) model turned out to
be suitable for parallel computations,
because it provides an abstract view of
the hardware.

Up to now, well-known web com-
puting projects like SETI@home are sub-
ject to the following crucial limitation:
subproblems to be solved simultaneously
have to be independent as no communi-
cation is possible. We provide a distribut-
ed system called the Paderborn Universi-
ty BSP-based Web Computing Library
(PUBWCL) which does not underlie to this
restriction.

Since the available computation
power is permanently changing on the
particulary PCs, we have designed and
analyzed different load balancing strate-
gies. Beside load balancing and fault
tolerance, security aspects are important
because program code of untrusted users
has to be executed. 

Random Graphs for Peer-to-Peer Net-
works
Random Graphs have  always played an
important role in Peer-to-Peer networks.
Today, the role of random graphs is not of
minor importance. Due to their properties
like robustness, logarithmic diameter or
expansion they are used in SUNs JXTA
Peer-to-Peer networking suite for example.

With the Flipper operation, we intro-
duced an operation for the generation
and maintenance of random networks.
The Flipper operation is characterized by
its simplicity: a random path of four
peers is chosen and then, the two inner
peers are exchanged.Albeit its simplicity,
we were able to show that the Flipper
operation is able to generate every regu-
lar connected graph with the same proba-
bility. Furthermore, network connectivity
is guaranteed even in the case of parallel
Flipper operations. 

This distinguishes the Flipper opera-
tion from all previously known operati-
ons. These either do not guarantee net-
work connectivity or their stationary
probability distribution is unknown. Thus,
the Flipper operation is the first decen-
tralized algorithm for the uniform genera-
tion of connected regular graphs.

Network Storage Management
Large scale Storage Area Networks aka.
SAN containing thousends of indepen-
dent storage devices global distributed
are more and more common in nowa-
days. There are many relations between
SAN and Peer-to-Peer networks, but the
general case of leaving and joinig peers
is an exeption for storage devices in a
SANs, but it occurs. So to find an appro-
priate and efficient managing strategie
for storage devices with heterogeneous
capacities and such dynamics is still a
serious question. In our work we have
invented a storage managing and data
distribution technique called DHHT. The
technique mainly bases on hashing, and
offers a Linear Method and a Logarithmic
Method including following qualities
which are essential for coping large scale
future storage networks: 

data assignment is simple
data distribution is fair, so that the 
percentage load for each storge device
is nearly the same
dynamics caused by adding/ removing
a storage devices can be compensated
with minimal effort
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Distributed computing in a Peer-to-Peer Network

DHHT: Linear Method for storage virtualization
and distributing data

The Flipper Operation



Statistical analysis of a dynamic geometric data
stream.
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The rapid development of faster com-
puter hardware and the higher inter-
connection has increased the complexity
of networks dramatically. The most promi-
nent example of such a complex network
is probably the graph of the Internet,
which is defined by the links between 
different web pages. Of course, it is
impossible to store such a gigantic graph
on a single

computer. 
Massive data sets also occur in the

form of data streams. Imagine we want to
maintain statistics about the network
flow at some Internet router. In this case
we have access to the source and desti-
nation address of every routed packed.
Because of the large number of routed
packets it is almost impossible to store
this information for every packet. There-
fore, our goal is to maintain a small re-
presentative selection of the routed
packets. 

In both of the above scenarios men-
tioned above 'standard' algorithms do
not work because of the large input size
and the resulting time and space require-
ments. Therefore, we develop new algo-
rithms that can analyze network proper-
ties by looking at small random samples
and algorithms for data streams that
maintain small sketches of the data seen
so far.

Sublinear-time approximation 
algorithms
At every election, immediately after the
poll stations close at 6 p.m. there is a
prognosis for the outcome of the election.
Surprisingly, this prognosis has such a
high quality that winners and losers of
the election are often known at this point
of time. This is achieved despite of the
fact that only a few people are inter-
viewed about their political preferences.
Obviously, it is possible to predict the
outcome of an election by asking a small
sample of the population. Why should
not it be possible to use this concept
(drawing of samples) in algorithmic
research?

As a matter of fact, it is possible to
analyze algorithmic problems in a similar

way. In doing so, a new discipline of algo-
rithmic research has recently been estab-
lished and up to now only few results are
known. Certainly, one cannot find an
exact solution to a problem, if one only
knows a part of the input. But it also
impossible to predict the outcome of an
election precisely and still no one has
doubts about the significance of election
prognoses.

An important class of network prob-
lems are the so-called optimization prob-
lems. In an optimization problem we
want to maximize the value of an objec-
tive function subject to a set of con-
straints. In the past we years we have
developed sublinear-time approximation
algorithms for a number of optimization
problems, especially in the area of clus-
tering. A highlight of this year's develop-
ments is a sublinear-time approximation
algorithm for the cost of the uniform
metric facility location problem.

Algorithms for data streams
When we develop algorithms for data
streams we can use similar techniques to
those used in the area of sublinear-time
approximation. But there are also some
differences that affect the design of algo-
rithms. In contrast to a sublinear time
approximation algorithm, a streaming
algorithm can read the whole input at
least once. It has the restriction that at
any time it can only store a small amount
of the observed data. The goal is to select
this small amount in a clever way to get a
representative selection.

Our interest lies on algorithms for
dynamic data streams where the stream
consists of a sequence of insert and de-
lete operations of items into/from a set.
We developed an algorithm to draw ran-
dom samples in a dynamic data stream.
Random sampling is an important primi-
tiv in the context of data streaming. Since
random sampling is an important
primitive in the area of data streaming we
believe that our algorithm will be useful
in many other applications. 
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The coupling of visualisation and simula-
tion of highly detailed virtual scenes
imparts the user an intuitive under-
standing of complex problems. The desire
for high detailing demands efficient algo-
rithms to render the scene in real time.
We investigate algorithms to disburden
the graphics hardware from rendering of
hidden parts of the virtual scene. We
apply our methods to virtual scenes of
material flow simulations.

Online Occlusion Culling
Real time rendering of highly complex 3D
scenes is one of the main requirements
in the scope of computer graphics. For
most camera positions only a small col-
lection of the rendering primitives is visi-
ble. To efficiently remove hidden parts of
the scene from the rendering, occlusion
culling methods usually use spatial hi-
erarchical data structures. But for highly
dynamic scenes it is too expensive to
update detailed data structures. So they
perform only coarse spatial sorting with
the drawback of a resulting higher depth
complexity.

Our new technique directly processes
the stream of primitives that are sent to
the rendering pipeline and it optimizes
the depth complexity. A small subset of
the primitives is buffered in a cache, visi-
bility information is collected using an
extended z-buffer and occluded 
primitives are removed automatically. If
the cache is full, primitives of the cache
must be evicted and rendered without
knowledge about future primitives of the
stream. 

The efficiency of our technique highly
depends on the selection strategy that
chooses the primitive, which must be
evicted. We developed methods for dif-
ferent cost models, which almost have an
optimal competitive ratio. In our experi-
ments our methods also reduce the
depth complexity clearly for standard
benchmark scenes.

The online occlusion culling tech-
nique is application independent, i.e., it
can be easily integrated into existing ren-
dering systems.

Active Support of the Analysis of
Material Flow Simulation in a Virtual
Environment (BAMSI)
In cooperation with the research group
"business computing, esp. CIM " in the
context of this project a system is devel-
oped, which interconnects simulation
and 3D-visualization of production pro-
cesses. The user can intervene actively in
the simulation by actions in the 3D envi-
ronment, and examine that way, in which
effects his changes to the simulation will
result. Thereby he is supported by the
simulation, which automatically recog-
nizes significant processes. The points, at
which these processes take place, are
particularly emphasized in the 3D-visuali-
zation. Beyond that paths guiding the
user through the virtual factory to these
positions are suggested. The navigation
of the user along such a path requires the
representation of the 3D world in real
time. Due to 3D models provided by CAD
systems being highly detailed, methods
to reduce the scene’s complexity become
necessary. Therefore we developed a new
data structure (Size Equivalent Cluster
Trees), making it possible to reduce
details of the visible models so far that
displaying the entire scene becomes pos-
sible in realtime. This reduction of the
models takes place depending on the
position of the user and automatically
increases the degree of detail in the envi-
ronment of the user and at significant
points. 
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Virtual scene in material flow simulations.

Online Occlusion Culling: reducing the depth
complexity on-the-fly.

OOC: experimental results of the performance for
different strategies.
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Informatics is everywhere; the technical world ranging from
mobile phones to entire fabrication plants is governed by infor-
matics today. More than 20 billions of micro processors and the
software running on the top of them control as Embedded
Systems whatever forms our technical environment. The mission
of the research group „Design of Parallel Systems“ is to make
constributions to a seamless design process for Distributed
Embedded Real-time Systems (DERty). This central scientific
challenge has to be considered to cover all phases and aspects
of such a process.

Design of Distributed 

Embedded Sytems

http://wwwhni.uni-paderborn.de/eps

Design of Distributed 

Embedded Systems



Design of Distributed Embedded Systems 51

Research Area: Design Methods for
Distributed Embedded Real-time
Systems
Our technical environment is dominated
more and more by informatics. Most tech-
nical artifacts are becoming intelligent
“Things that Think”, a term created by
MIT. The next step is to connect all these
intelligent objects. So an “Internet of
Things” is coming into existence, a term
created by ETH Zurich. Up to now more
than 20 Billions of micro processors have
been built and embedded in whatever
objects. This illustrates clearly that by
their interconnection an omnipresent
“organism” is created. To deal with such a
virtual organism completely new design
and operating paradigms have to be
developed. This organism made out of
computers, networks, system software,
applications, and especially human
beings is highly complex, highly heteroge-
neous, and especially highly volatile. The
scientific community discusses terms like
“Autonomic Computing”, “Organic Com-
puting”, or “Biologically Inspired Comput-
ing”, for such a kind of systems.

It is our mission to contribute substan-
tially to a seamless design process for
such a scenario, i.e. for Distributed
Embedded Real-time Systems (DERty).
Currently, we are concentrating on three
main topics: 
DERty UML: Specification, modeling, and
formal verification of embedded Real-time
systems
DERty DREAMS: Component-based distri-
buted real-time operating systems and
software synthesis
DERty RuSt: Reconfigurable hardware and
software systems.

Model-based techniques showed to
be the most promising approach to
design the complex systems in a system-
atic manner. Over the last years the UML
(current version 2.0) became the de facto
standard in this area. However, real-time
applications are not the main focus of
UML 2.0. We bundle our research in the
area of specification, modeling, and for-
mal verification, under the theme, DERty
UML. The steps specification and model-
ing usually take place very early in any
design process. During this phase usually

teams work together in a brain storm
manner, using hand sketches as
exchange documents. We are working on
a computer-based environment that sup-
ports this way of work even in case of
geographically distributed teams. Support
of executable specifications forms an
important constituent of such an environ-
ment. Real-time aspects and the design
of fine-granular distributed systems are
out of focus of main-stream UML. There-
fore we are working on the necessary
modifications and extensions of the UML
standard. We are following both, synchro-
nous modeling approaches (e.g. State
Machine Diagrams) and asynchronous
ones (based on extended Predicate/Tran-
sition Nets). Real-time systems with
dynamically changing structure constitute
a special challenge. For such systems we
investigate Pr/T nets as the modeling
means, in this case, such ones with
dynamical structure. A semantically well
founded modeling allows formal verifica-
tion of such models. We are investigating
various kinds of Model Checking, espe-
cially ones that allow coping with dynami-
cally reconfigurable systems. The range of
UML models that can be treated with our
approaches reach far beyond state of the
art.

In most cases, the real-time applica-
tions run on top of a real-time operating
system (RTOS). Our activities in this area
have been bundled under the theme
DERty DREAMS. DREAMS (Distributed
Real-time Extensible Application Manage-
ment System) is our library for real-time
operating system services. Currently, we
are investigating as to how such a system
can be extended into the direction of self-
optimization. For this purpose, we are
extending our configuration tool TEReCS
to a run time service which includes a
profile management. Various profiles of
an application or an operating system ser-
vice are provided. Based on actual con-
text information, the profile management
system decides dynamically under which
profile a component should run. Besides
optimization of system resources this
approach supports fault tolerance and
robustness. In dynamic real-time systems
there has to exist an acceptance test. This

one has to be extended in our case to
check also functional correctness after
reconfiguration. For this purpose we
integrate Online Model Checking as
systems service into our RTOS library.
We investigate highly distributed
applications with dynamical communi-
cation structure. In such an environ-
ment, the OS services have to be dis-
tributed in such a way that all the
required system services can be grant-
ed with minimal effort. In our experi-
mental RTOS, called NanoOS, operat-
ing system services are distributed
over a network in such a manner that
requested services can be provided
with minimal usage of resources.
Swarm intelligence (e.g. Ant Algorithms)
are used to solve parts of the problems
to be solved in such a context. 

We are considering the reconfig-
urable applications and a reconfig-
urable RTOS. So, it is not surprising
that we are investigating the poten-
tials of reconfiguration of the underly-
ing hardware as well. These research
activities are bundled under the
theme DERty RuSt (Reconfigurable
Systems). We are working on a seam-
less tool chain which especially sup-
ports the potentials of a partial or
total reconfiguration at run time. In
this context, we investigate the vari-
ous options of the reconfigurable sys-
tems, ranging from the stand alone
solutions without any processor to the
heterogeneous PC-clusters. Being
dependent on the actual load distribu-
tion, it has to be decided at run time,
whether HW or SW solutions are more
cost efficient. Our seamless approach
allows the configuring of a real-time
operating system on demand in such
a way, that the dynamical reconfigura-
tion of HW modules can be controlled
at run time. 

Our three research areas: DERty
UML, DERty DREAMS, and DERty RuST
are closely connected. In addition, we
investigate a variety of applications,
ranging from the self-optimizing sys-
tems of mechanics via intelligent sen-
sors to image processing on PC clus-
ters.
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Model Driven Development (MDD) of
embedded systems is a challenging topic
attracting the interest of academia and
industry. Based on the principles of
Model Driven Architecture (MDA), MDD
adresses issues like system complexity
and design reuse by employing high-level
modelling and specification languages,
such as UML. These languages allow to
capture key aspects of an embedded sys-
tem at higher abstraction levels by
decoupling implementation independent
system information from the implementa-
tion platform. 

A challenging topic in the context of
the MDD of embedded systems is the
domain-specific application of UML
towards the modeling, analysis and syn-
thesis of the system-on-chip solutions. To
investigate UML in this context, we start-
ed the ‘UML for SoC Design’ workshop at
the Design Automation Conference in
cooperation with Cadence Berkeley Labs
(G. Martin and L. Lavagno). The workshop
took place for the second time in 2005
and is meanwhile recognized as an inter-
national forum to discuss and present
new developments in the context of
C/C++-based modeling for electronic and
embedded systems with the focus on
System-on-Chips (SoCs) and Network-on-
Chips (NoCs). Meanwhile, UML’s adop-
tion for electronic systems design is a
well-investigated research area covering
application-specific UML refinements and
their application in industry, like the SoC
profile and the SysML (System Modeling
Language). In this context, we also pub-
lished a book at Springer-Verlag entitled
‘UML for SoC Design’, which mainly focus-
es on design methodolody and code gen-
eration.

Our technical activities in this area are
in cooperation with the working group of
Prof. Engels (EIM faculty) and mainly
investigate executable UML 2.0 specifica-
tions. For executable UML, we have
defined a UML subset with a well-defined
semantics applying a specific set of dia-
grams and an action language. Here, our
main interest is also on the domain of
embedded and electronic systems with
their specific properties like their real-
time behavior. For their specification, we

apply Class diagrams as structural means
and a combination of Activity, Sequence,
and StateMachine diagrams for behav-
ioural descriptions. Activity and
Sequence diagrams are used in combina-
tion with a Java-like action language to
define the behaviour of StateMachine
diagrams. For our application domain, we
also extended StateMachines by addi-
tional basic concepts, like interrupts
(stereotypes of events) and timeouts. In
this context, we currently investigate the
application of Activity diagrams for
description of fine-grained parallelism
based on a platform independent execu-
tion on a UML Virtual Machine (UVM).

Another very challenging topic in the
context of MDD of embedded systems is
the development of efficient validation
and verification techniques, which are
capable of supporting the verification of
models of an embedded system at differ-
ent levels of abstraction. Our research in
this field mainly focuses on the employ-
ment of various formal techniques for
system specification, modeling and verifi-
cation and their integration into the
model driven development process of
complex distributed real-time embedded
systems. In particular, we consider exe-
cutable specifications, UML formaliza-
tion, semantic integration of heteroge-
neous specification techniques and lan-
guages, the application of formal verifica-
tion techniques such as model checking
towards a fully automated verification of
functional, safety and real-time proper-
ties and on-line formal verification of
safety-critical properties for self-optimiz-
ing multi-agent systems. These topics
were investigated in the scope of the
ISILEIT and the B1,C2 (SFB 614) projects,
both originating from different applica-
tion domains, i.e., flexible manufacturing
systems for the former and the self-opti-
mizing multi agent systems with mecha-
tronic components for the latter.

The ISILEIT project, which was held in
cooperation with the working groups of
Prof. Gausemeier (HNI) und Prof. Schäfer
(EIM Faculty), aims at the development of
a seamless methodology for integrated-
design, analysis and validation of distrib-
uted production control systems. In that

DDEERRttyy  UUMMLL  ((UUnniiffiieedd  MMooddeelliinngg  LLaanngguuaaggee))::  
Specification, Modeling & Verification

Verificationconcept for a UML-based 
development of embedded systems

UML model of a production system
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project, the Abstract State Machine lan-
guage (AsmL) has been applied to inte-
grate subsets of SDL and UML into one
precise, formally defined and executable
semantic model. That model is further
used as an input to formal verification by
means of model checking. For this pur-
pose, a dedicated “on-the-fly” model
checking tool has been designed and
implemented that allows to verify an
AsmL specification against the properties
described in the form of CTL* formulae. 

In addition, the developed model
checking method was adopted for the
functional verification of pure UML
designs and integrated into the UML-
based model driven design process provi-
ding a fully automatic formal verification
support for UML models at any abstrac-
tion level.

By integrating formal specification
and formal verification into the design
phase of a system development process,
the correctness of the system can be
guaranteed to a great extent. However, it
is not sufficient for a self-optimizing
system that needs to exchange its com-
ponents safely and consistently over the
time. Therefore, for the second phase of
the SFB 614 project C2 we define a com-
prehensive verification framework to gua-
rantee the dependability of such a self-
optimizing system both at the design
phase (off-line verification) and at
runtime (on-line verification). 

The proposed verification framework
is built upon the design technique deve-
loped in the first phase of the SFB 614
project B1, which integrates formal speci-
fication (RT-UML) and formal verification
(model checking) into the early design
phase of a system development. The fra-
mework adopts AsmL as a formal basis
for the verification, which helps to bridge
the gap between RT-UML models and
model checking tools. In particular, RT-
UML models and their properties (expres-
sed in RT-OCL) are exported from the
modeling tool FUJABA and further transla-
ted into corresponding AsmL models and
temporal logic formulae, respectively.
Subsequently, generated AsmL models
are verified against the given properties
using our model checking tool developed

specially for automated formal verifica-
tion of AsmL models.

For the purpose of on-line verification,
the existing model checking approach is
extended by enhanced, time-efficient
algorithms, which allow running the veri-
fication concurrently with the verified
application. In particular, the on-line veri-
fication works as an alternative acceptan-
ce test service of a real-time operating
system (RTOS) so that the on-the-fly
model checking can run alternately with
the execution of the checked system in a
pipelined manner. The interleaving has to
be realized in such a way that a potential
error caused by a run-time reconfigura-
tion of the system can be predicted in
advance and consequently safely hand-
led by the OS.
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Verificationprocess during reconfiguration of a
self-optimizing system at runtime
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Embedded Systems are being used more
and more in the recent years for a vast
spectrum of applications. In most cases,
they are connected among themselves
building a network.

Examples of these systems are
encountered in cars, PDAs, mobile tele-
phones or sensors networks. Thereby,
Real-Time Operating Systems (RTOS) are
taking increasingly extensive and com-
plex tasks. In order to reach flexibility as
well as efficiency, the RTOS needs to be
modular, dynamically reconfigurable and
– if necessary – distributed.

Self-optimizing 
The goal of the project C2 of the SFB 614,
in co-operation with the working group of
Professor Rückert (HNI), is the develop-
ment of an RTOS for self-optimizing sys-
tems. A special challenge of such an
RTOS is the support of either strongly dif-
ferent application classes or changing
application profiles. In order to provide
the services for such applications in an
optimized way, the designed RTOS has
the capacity to adapt itself during the
run-time to the current requirements of
the application in a resource-efficient
manner. The RTOS analyses the current
conditions/constraints and optimizes
itself independently by means of recon-
figuration. Despite the reconfiguration
activities, at each time, a safe system is
ensured where the deterministic treat-
ment of all safety-relevant tasks under
adherence to the given time constraints
has to be guaranteed.

Our self-optimizing RTOS is realized
as follows: First, the design space of the
reconfiguration of the RTOS is modeled in
order to be able to represent the possibil-
ities of the adjustment of the system to
the applications. The reconfiguration
takes place if the requirements of the
applications change. Therefore, an inter-
face between application and operating
system is defined to make the exchange
of this information possible. With this
information, an adequate configuration of
the system must be selected to support
the application. For this activity, a
Resource Management System is devel-
oped which puts unused resources (from

services and applications) in one node at
other application’s disposal. Moreover,
the resources are assigned efficiently
with respect to the Quality of Service
(QoS) and configuration, by using a suit-
able scheduler.

In the current research work of the C2
subproject, these resources for self-opti-
mizing agents are transparently made
available to other nodes in a network of
controllers. Therefore, the concept of the
local optimization of an operating system
instance is extended to an RTOS network.

Further, another main topic is the
development of a run-time verification
mechanism to ensure the security of
applications and services of the operat-
ing system during online reconfiguration
and optimization. This mechanism is inte-
grated into the RTOS.

In cooperation with the DERty-RuSt
research team, we are investigating the
usage of our DREAMS RTOS on a reconfig-
urable hybrid-based architecture, which
comprises a CPU and an FPGA. This archi-
tecture provides flexibility and high com-
putational performance to the application
and to our RTOS, thanks to the availabili-
ty of two different execution environ-
ments (hardware and software). In addi-
tion, the capability of dynamic reconfigu-
ration of such architectures allows our
RTOS to use the available resources opti-
mally with respect to the current require-
ments of the application.

Organic Computing 
The development of embedded systems
for energy-constrained, wireless networks
creates many new possibilities for novel
applications, but at the same time
requires the development of innovative
concepts. Embedded systems with a
small footprint can be scattered over an
area in order to build a wireless sensor
network. The design of our operating sys-
tem NanoOS aims to support these kinds
of networks. 

The limits of the hardware used and
the system (node) mobility present, chal-
lenge the development of our NanoOS. In
order to enable high system performance
despite the hardware restrictions, single
services are distributed over the nodes

DDEERRttyy--DDRREEAAMMSS  ((DDiissttrriibbuutteedd  RReeaall--ttiimmee  EExxtteennssiibbllee  AApppplliiccaattiioonn
MMaannaaggeemmeenntt  SSyysstteemm))::
Self-optimizing, Organic Computing, Load Balancing

Self-optimizing real-time operating system)

Simulation of a production segment on real time
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and used collectively. Service configura-
tion dynamically reacts to changes within
the network by migrating services to
other nodes.

The Decision of which service to be
migrated to which other node is based on
the algorithms from the field of organic
computing, using behaviour patterns
observed in nature. The advantage of
algorithms from this area is that they are
based on local information and interac-
tion, thus requiring only a relatively low
amount of resources. At the same time,
they facilitate the development of a sys-
tem which dynamically self-adapts to its
environment. Therefore, in such a sce-
nario, the foraging behaviour of ants is an
inspiration for our developed techniques. 

The ants mark their way between the
nest and the food source with a chemical
substance, called pheromone. Other ants
follow these marks and increase the con-
centration of the pheromone. The path
with the highest concentration of
pheromone promises to be the most suc-
cessful. In NanoOS, services correspond
to food sources and the service requests
corespond to ants. A node requesting an
OS service sends the request to another
node. If the latter node does not offer the
requested service, it relays the request.
All nodes on this path are marked in the
same manner as in the ants. For opti-
mization, requested services migrate
towards a request-originating node along
the strongest marks.

The restrictions of energy- and
resource-constrained dynamic networks
as well as the real-time requirements of
the migrated services, require an efficient
and prioritizable use of wireless commu-
nication. Therefore, our development
aims at employing algorithms from the
area of organic computing within the pro-
tocol stack for connection management
and routing while ensuring the satisfac-
tion of QoS requirements.

Another work explores data manage-
ment and data placement methods for
dynamic wireless networks. This covers
both topological and algorithmic aspects
and is done in a close relationship with
Siemens Communications in Munich and
Witten.

Load Balancing
An interesting new research field is the
High Performance Reconfigurable Com-
puting (HPRC), which results from the
fusion of the High Performance Comput-
ing (HPC) and the Reconfigurable Com-
puting (RC). Our platform consists of a
dedicated PC-Cluster whose computing
nodes are equipped with FPGA cards. The
heterogeneity of this system is charac-
terised by the different arithmetic and
logic units (processors on one side and
FPGAs on the other side). This hetero-
geneity represents a huge challenge in
the development of methods to ensure
an efficient execution of the applications.
Therefore, we develop an operating sys-
tem extension that determines the distri-
bution of the functional components on
the arithmetic and logic units at run-time.
A decentralized approach is followed, in
which, the decisions are made locally on
each computing node. The bases for the
decisions are the system utilization and
the characteristics of the application.

In addition, we investigate the sys-
tematic appliance of different scheduling
techniques from real-time scheduling the-
ory on manufacturing systems. In this
direction, controlling methods based on
multi-agent system, for the implementa-
tion of the autonomous behaviour
requirements of these systems, is being
developed. 
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The research team DERty RuSt concen-
trates on the development of design
methodologies and optimization con-
cepts for reconfigurable embedded sys-
tems in the hardware domain. Starting
from the basis technology that is required
for the reconfiguration, we put our main
focus on the optimization of the
employed methods. The ongoing research
activities complement one another to a
jointly design methodology, which is
reflected in an integrated tool chain.
Starting with a model-based modeling
approach via an automated synthesis
process up to a dynamic reconfiguration
process this methodology enables us to
benefit from the partial and complete
hardware reconfiguration during runtime.

Aims
Our aim is to design optimized computer
systems that involve reconfigurable hard-
ware devices such as FPGAs (Field Pro-
grammable Gate Array). Depending on
the characteristics of the application,
such devices can overcome sequentially
working processors in efficiency and per-
formance by many times. Therefore, we
extend existing technologies from the
reconfigurable computing domain and
apply them to perform dynamic reconfig-
uration at runtime. The development of
innovative optimization strategies allows
an efficient application of reconfiguration
techniques.

Focusing on an increase of perfor-
mance, the research team DERty RuSt
explores design methods, which take
advantage of the special properties of
reconfigurable hardware devices and
make them accessible for higher levels of
abstraction. Thus, runtime systems as the
DREAMS operating system, which is
developed in our research team DERty
DREAMS, possess the capability to man-
age the resources of a reconfigurable
computing system and make them avail-
able to the applications. The combination
of design methodology and runtime sys-
tem should assure applications to be
platform independent to the greatest pos-
sible extent and to maximize the advan-

tage of runtime reconfiguration in compli-
ance with given real-time constraints.

Partitioning
To compute applications that exceed the
capabilities of the target hardware plat-
form, one research topic copes with
dynamic placement of the exchanged
functionality within the reconfigured
hardware components. A modularization
of the applications in combination with a
clever partitioning approach enables us
to download and execute the determined
modules consecutively on the hardware.
The challenges resulting from this
approach reach from an abstract model-
ing up to a realization in form of specific
synthesis tools. The ongoing research is
supported by the DFG program 1148
“Rekonfigurierbare Rechensysteme”.

Caching und Pipelining
We analyze the use of pipelining in recon-
figurable computing systems to decrease
the overhead that results from reconfigu-
ration time. Thereby, we define multiple
reconfigurable sections of our platform as
multi-functional pipeline stages. The
geared execution of reconfiguration and
computation optimizes the latency of our
system. Furthermore, we examine how far
the latency of such systems can be
decreased using caching strategies. Here,
the planned retention of pipeline stages
can minimize the number of reconfigura-
tions. At the same time, both principles
are analyzed with respect to the desired
algorithms.

Scheduling on FPGAs
Embedded real-time systems are an
important field of application for reconfig-
urable systems. To make the available
hardware resources efficiently accessible
for several processes, it is necessary to
be able to exchange also processes,
which are implemented in hardware. This
is a time critical job, which requires a
special scheduling to fulfill all given time
limits. The challenge is to organize the
execution of a set of periodic processes
in such a way that all timing restrictions

DDEERRttyy  RRuuSStt  ((RReeccoonnffiigguurraabbllee  SSyysstteemmss))::  
Modeling, Synthesis, dynamic Reconfiguration

Reconfigurable computer systems combine the
flexiblility of general purpose processors with
the performance of ASICs

Xilinx Virtex-II Pro FPGA provides the capability of
partial reconfiguration

Simulation of caching and pipelining designed
to improve the latency
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are satisfied. Therefore, each process is
characterized by its execution time, its
deadline and its requirements concerning
resources like chip area. To solve this
problem, we examined and adapted par-
ticular multi processor scheduling
approaches. An analysis of these
approaches allows the evaluation of the
guaranteed performance, the practicabili-
ty and the time overhead that results
from the chip-reconfiguration. Our gained
knowledge enables us to deploy multi-
tasking in reconfigurable computing real-
time systems. Currently, we develop an
FPGA operating system prototype based
on the server-based scheduling
approach.

Hybrid Systems
Our research also focuses on develop-
ment of methodologies and mechanisms
for reconfigurable hybrid systems. These
systems, comprising general purpose
processor (GPP) and FPGA (Field Program-
mable Gate Array), are very attractive as
they can provide flexibility as well as high
computational performance to support
today’s embedded systems require-
ments. Particularly, the usage of such
hybrid-based architectures in changing
(dynamic) environments is well suited.
However, due to the intrinsic resource
constraint of such architectures, an effi-
cient usage of the available resources by
the running tasks is needed. Therefore,
algorithms for run-time evaluation of the
resources values and dynamic assign-
ment of the tasks to the proper execution
environments (GPP or FPGA) have been
developed. In this scenario, the system
continuously evaluates the actual
resource usage efficiency and, if neces-
sary, it reconfigures the system for this
purpose by means of redistribution of the
tasks over the hybrid architecture. In
addition, in the case of real-time sys-
tems, even with this temporarily reconfig-
uration activities, the timeliness of the
current application must be respected.
For this case, techniques from RTOS
scheduling have been expanded and
adapted.

Interface Synthesis
Another important research aspect focus-
es the modeling and automated synthe-
sis of reconfigurable interfaces. These
interfaces allow us to interconnect het-
erogeneous applications in an alterable
communication system as we can find it
in the IP (Intellectual Property) based
design. The interface acts as transparent
adapter module and is able to handle
numerous applications in parallel (multi
task interfaces). Due to the modular
structure of the adapter, we can exchange
individual connected applications during
runtime by reconfiguration of the inter-
face. Thereby, affected parts of the inter-
face are reconfigured as well. This
approach allows the exchange of applica-
tions in safety-critical real-time environ-
ments by guaranteeing a deterministic
behavior even during the reconfiguration
at runtime.

The modeling of complex communica-
tion systems with UML2.0 is handled by a
dedicated tool, developed in our working
group. A subsequent synthesis process
generates the reconfigurable VHDL frag-
ments of the adapting interface block that
then may be placed by the tool men-
tioned above.

Heterogeneous Clusters
Another aspect of our methodology cov-
ers load balancing in heterogeneous clus-
ters, where reconfigurable hardware is
one part of the employed computing
resources. Such approaches are promis-
ing in the field of high performance com-
puting. Reconfigurable devices as parts of
such systems have the potential to
increase the performance, while still
being flexible enough to meet changing
computational requirements.
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With the growing use of integration technology in almost all
areas of life, microelectronics has become the key technology of
the modern information society. The systematic design of
resource-efficient microelectronics systems and their use accor-
ding to specific demands constitute the central research aim of
the Research Group of System and Circuit Technology.

System and Circuit Technology
System and Circuit Technology

http://wwwhni.upb.de/sct
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Key Technology Microelectronics
The unbroken revolutionary progress of
microelectronics is the driving force
behind the devolopment of new products
with noticeably extended functionality
and increased capability at lower costs.
Even beyond the year 2010, the develop-
ment of Microelectronics will not be
restricted by physical-technological limi-
tations so that challenges lie in the mas-
tery of the design complexity – the tech-
nological standard is more than 100 mil-
lion transistors on an area of few square
centimetres – and in the economical use
of these technological possibilities.

Against this background, the research
group of System and Circuit Technology
develops microelectronic devices and
systems in digital and analog circuit tech-
nology. A special focus is on massively
parallel realisations and the evaluation of
the resource efficency of such implemen-
tations. Here, resource efficiency means
to handle the physical quantities space,
time and energy economically.

Our research and technological trans-
fer activities concentrate on the central
domains of Cognitronics and Media-
tronics. The theoretical and practical edu-
cation of students in managing and mas-
tering the key technology of microelec-
tronics in concrete applications of infor-
mation and automation technology goes
hand in hand with our research work.

Cognitronics
Cognitronics deals with the development
of microelectronic circuits for a resource-
efficient realisation of cognitive systems.
It is the aim of our research activities to
equip technical products with cognitive
skills in order to improve their functional-
ity and make them more reliable and
user-friendly.

Examples of cognitronic systems have
developed in nature in great numbers
over the course of evolution. It therefore
makes sense to transfer biological infor-
mation processing principles onto techni-
cal systems. Central to our work is the
analysis of the theoretical capability and
the integration-oriented realisation of
such principles.

Mediatronics
Mediatronics is a new interdisciplinary
research field at the Heinz Nixdorf Insti-
tute, which is concerned with the situa-
tive integration of technical products and
systems into open systems. In future,
these systems will be marked, to an even
greater extent, by a decentral organisa-
tion of dynamically connected, intelligent
components.

Our aim is to develop and provide
methods and techniques that enable
technical products to communicate and
cooperate efficiently. Here, we follow new
approaches to use the available compu-
ting power and network resources effi-
ciently in order to optimally meet the
demands for service quality and reliabili-
ty of future communication systems.

Microelectronics as technological basis for 
Mediatronics and Cognitronics. 

System and Circuit Technology
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Motivation
The human brain consists of more than
100 billion neurons establishing the effi-
cient information processing system of
the humans. Based on the high connec-
tivity of the neurons by synapses a com-
plex biological neural network is being
established, which provides a massively
parallel and robust information process-
ing in contrast to classical technical sys-
tems. Due to the enormous amount of
neurons and synapses the networks can
withstand the loss of individual neurons
or connections and are still able to con-
tinue reliable computation. Furthermore,
the capability of learning provided by
adjusting new connections between neu-
rons results in an adaptability to chang-
ing environments.

Research Focus
One aim of our research is to transfer
essential characteristics of biological
neural networks to technical systems in
order to increase the robustness to per-
turbations and to achieve self-adaptive or
self-healing systems. One major problem
of classically designed systems is their
limited adaptability to changing environ-
ments and their fixed parameters, which
results in failures under changing operat-
ing conditions. Especially in respect to
future semiconductor technologies, the
microelectronic systems will be more
unreliable than today, contributing to an
increased demand for robust and adapt-
able architectures in information process-
ing systems.

Realization and application
A popular application of neural networks
is the approximation of an unknown func-
tion, which is only represented by several
test points. Based on these few known
function values the original function
should be reconstructed by a superposi-
tion of weighted basis functions. The
operation of the basis functions is adopt-
ed by the neurons of the artificial neural
network. Thus, e. g., the transfer function
of a controller can be approximated by an
artificial neural network instead of using
classical controllers. If the transfer char-
acteristic of the neurons change over time
due to deterioration, external influences,
or the loss of several neurons this should
not severely impact the approximation
properties of the network. To ensure fur-
ther approximation capabilities in pres-
ence of changed transfer characteristics
of the neurons, a sensitivity analysis is
performed for the artificial neural net-
works.

Beyond theoretical analysis technical
implementations of artificial neural net-
works are developed in digital and ana-
log integrated circuit technologies. Com-
pared to software implementation these
hardware systems achieve more compu-
tation power and consume less electrical
power, resulting in a high benefit for
mobile systems like mini robots. These
mini robots have to act highly flexible to
changing environments during exploring
their neighborhood with limited energy
resources.

CCooggnniittrroonniiccss
Robust neural inspired systems for function approximation
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Motivation
Self-organizing maps (SOMs) are a spe-
cial type of artificial neural networks. A
typical application is the analysis of very
large data sets. SOMs are able to gener-
ate a simplified representation of the
input data set, while preserving the basic
structure of the data. These representa-
tions can be visualized easily and allow
an intuitive interpretation of the data set.
The essential benefit in comparison to
other algorithms for data analysis is the
unsupervised learning scheme, i.e., the
input data can be processed without any
a-priori knowledge about the data set. A
SOM is composed of a set of processing
elements called neurons, which are work-
ing in parallel. Therefore, the process of
learning can be performed efficiently
using parallel hardware. We have devel-
oped a hardware architecture (see figure:
The gNBX processor) that can be adapted
to the application’s needs, hence reach-
ing an optimum in respect to available
computing resources and calculation
time.

Implementation
The hardware processing
elements of our SOM
implementation can emu-
late an adjustable num-
ber of neurons, enabling
the user to choose the
degree of parallelism and
the overall throughput.
The controller generates
commands for the proces-
sor array and takes care
of the communication to
an external memory,
where the data set is
stored. The system is
implemented on FPGAs
devices (Field Programma-
ble Gate Arrays) and is
integrated into a data
analysis tool. Benchmarks
show that our prototypical
implementation speeds
up computation by more
than one order of magni-
tude compared to a state
of the art personal com-

puter. The performance and the efficiency
can be improved by implementing the
gNBX processor in an ASIC (Application
Specific Integrated Circuit) without loos-
ing flexibility.

Application scenario
Self-organizing maps are used to analyze
large data sets, e.g., generated by indus-
trial processes (see figure: Explorative
data analysis). The self-organizing map
can identify dependencies between para-
meters of the process, e.g., pressure,
temperature, and defect rate. In this case,
the developed hardware is scaled to max-
imum performance to achieve results
rapidly. When considering embedded
systems with special resource con-
straints, the SOM hardware can, for
example, preprocess sensor data in real
time with high energy efficiency. This sig-
nificantly reduces the computational load
of the main processor in the considered
embedded system.

AArrttiiffiicciiaall  NNeeuurraall  NNeettwwoorrkkss
Hardware implementation of self-organizing maps
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NNGGNN--PPllaaNNeettSS
Innovations in broadband communication

In the project NGN-PlaNetS an on-chip multipro-
cessor for internet access devices will be develo-
ped
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Motivation
The Federal Ministry of Education and
Research (BMBF) is funding the project
NGN-PlaNetS (Next Generation Networks
– Platforms for Networked Services) to
strengthen the competitiveness of Ger-
many in the growing sector of broadband
communication. Within the scope of this
project the working group System and Cir-
cuit Technology analyzes and develops
innovative hardware architectures for effi-
cient network components.

The worldwide demand for broadband
communication, i.e., the transmission of
music, movies, and software or interac-
tive applications through communication
networks, increases rapidly. In particular,
private households are increasingly utiliz-
ing these new potentials. Thus, the
requirements on the connections
between the core networks (backbones)
of the telecommunication companies and
the subscriber terminals (so-called
access networks) are also increasing. In
the project NGN-PlaNetS solutions for
these connections are analyzed and
developed, focusing on a significant
improvement of bandwidth, quality, and
security.

Goals
In cooperation with Infineon Technologies
the working group System and Circuit
Technology is developing a “Digital Sub-
scriber Line Access Multiplexer” main
processor (DSLAM main processor). A
DSLAM connects a large amount of DSL
ports to the core network. Our work on
the new DSLAM main processor is based
on the experiences and knowledge that
have been gained in the preceding pro-
ject GigaNetIC.

Cooperation
In a tight interdisciplinary cooperation
the working group System and Circuit
Technology of Prof. Rückert and the work-
ing group Programming Languages and
Compilers of Prof. Kastens are developing
a system that is optimized for the intro-
duced application scenario. The working
group Programming Languages and Com-
pilers targets, amongst others, the devel-
opment of an optimizing compiler for the
system as well as further software-based
tasks. This allows the concurrent devel-
opment of optimized hardware and soft-
ware building blocks.

DSLAM main processor
The DSLAM main processor will basically
consist of a resource-efficient, massively
parallel System-on-Chip, which can be
produced cost-efficiently, and which will
provide a high computing power. The
system is based on the N-Core processor,
a 32-bit RISC processor core that has
been developed in the System and Circuit
Technology group together with further
system components, like, e.g., a powerful
on-chip communication infrastructure
and a multiprocessor cache. The N-Core
will be extended by additional instruc-
tions and hardware accelerators for packet
processing in order to increase the
resource efficiency of the system and to
support, amongst others, version 6 of the
Internet protocol (IPv6). Furthermore,
other system components will be optimi-
zed and extended to further increase the
performance and efficiency of the DSLAM
main processor. Potentials for system
optimization will be determined by
design space exploration and will be ana-
lyzed by means of a new DSLAM bench-
mark.

System structure of
the DSL Access Multiplexer 

that will be analyzed
in the project NGN-PlaNetS
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Motivation
Portable electronic devices like PDAs,
mobile phones, and notebooks are incre-
asingly equipped with wireless communi-
cation technologies. These technologies
offer higher degrees of mobility and ease
of use. Mobile ad hoc networks (MANETs)
are a special type of wireless networks
that do not require any infrastructure
(e.g., base stations) and whose topology
can change spontaneously by the move-
ment of participating nodes. For this
application scenario, new design metho-
dologies and architecture concepts are
developed in the System and Circuit Tech-
nology group in the course of the Collabo-
rative Research Centre 376 “Massively
Parallel Computing”.

Design Space Exploration
Efficient system components for medium
access and routing are required for the
processing of transmitted data packets. A
design space exploration is performed,
which results in the hardware/software
partitioning that offers the highest
resource-efficiency for a given applica-
tion. For this purpose, we have devel-
oped a tool flow, which is based on a
specification of the packet processing by
means of a packet flow graph. It contains
the protocol functions that need to be
applied to the packets. The implementa-
tion is performed with the help of an
architecture-independent software library
that can directly be used for prototyping.

After the protocol
design, the software is
executed on the N-Core
processor, designed in
the System and Circuit
Technology group. With
an in-depth analysis of
the time, energy and
memory consumption,
the resource require-
ments of the protocol
software are obtained.
Subsequently, critical
software parts are
replaced by application
specific hardware units
to increase the
resource-efficiency of the

system. The developed processing engine
can be instantiated multiple times and
can be connected by an efficient Net-
work-on-Chip (NoC). The resulting multi-
processor can offer the required comput-
ing power to process the packet flows
that are received in parallel.

Multiprocessor-System-on-Chip
For the communication between the vari-
ous processing elements (PEs) on the
chip, we have developed new methodolo-
gies for the realization of application-spe-
cific Network-on-Chips. NoCs transfer
concepts of computer networks to micro-
electronic circuits. A NoC with small area
requirements and with very low energy
consumption is used as the basis for our
Multiprocessor-System-on-Chip (MPSoC),
which integrates eight processing ele-
ments.

Each PE consists of a 32-bit RISC
processor, 32kB memory and hardware
accelerators for packet processing. Via
point-to-point connections the PEs are
attached to switch boxes, which are com-
parable to routers in computer networks.
A bandwidth of up to 1.6 Gbit/s is
achieved per link. Connection to periph-
eral devices is enabled via two network
ports and a memory interface. Even
though eight embedded processors with
attached memory are integrated, the
microelectronic implementation of the
circuit occupies only an area of 25 mm²
in an 180 nm standard cell technology.

MMoobbiillee  AAdd  HHoocc  NNeettwwoorrkkss
Resource-efficient communication systems
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The network protocol for our MANET is modeled
with a packet flow graph

Block schematic and chip layout of the 
Multiprocessor-System-on-Chip for mobile ad hoc networks
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Today, new developments often emerge at the borders
between disciplines, where different ways of thinking 
confront and stimulate one another. Mechatronics, one
of the key technologies of the 21st century lies within 
this new field.

Mechatronics and

Dynamics

http://wwwhni.upb.de/mud
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Around 1975, the word Mechatronics was
characterised by the Japanese “Ministry
of International Trade and Industry (MITI)”
to concisely describe the control of
machines with the aid of microproces-
sors. Mechatronics owes its development
particularly to the increasing importance
of information processing in the design of
new machines. The main driving force was
and still is the rapid development of
microelectronics in the last decades.

Systems can be described by matter,
energy and information flows at their
inputs and outputs, as well as through
the ways in which they are connected to
one another. The information flow in
mechatronic systems is of particular
importance. In the past, information flows
had to be realised mechanically (lever
mechanisms, linkage system, etc.); today,
this can easily occur over standardised IT
modules. Microprocessors have become
machine elements like screws, clutches
and similar. The coupling of technical sys-
tems on the level of information process-
ing is particularly easy to realise. An
advantage – but also a risk – of this
immaterial coupling is the enormous flexi-
bility that results. Therefore, situation
dependant action becomes possible.
Machines are becoming ‘intelligent’.

As with all other engineering sciences,
the fundamental task lies in analysis and
synthesis. The challenge in the analysis is
the close coupling of mechanic, electronic
and information processing modules with
respect to functionality. The respective

domain specific descriptions must be
brought together. In the synthesis of
mechatronic systems, there is a need to
simultaneously consider functional and
physical properties.

“The art of building machines”
(mechanics) by taking into account the
possibilities of microelectronics is one of
the key technologies at the beginning of
the 21st century. The field of mechatron-
ics now faces its next important develop-
ment stage: the incorporation of man into
the system design. The term "human cen-
tric mechatronics" clearly expresses the
concept that systematically adapts the
specifications for mechatronic systems to
meet the needs of (human) users and
masters the development and optimisa-
tion methods.
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Technical equipment is used in practically
all areas of society today. The role of
handy and mobile devices is becoming
ever more important. One of the prerequi-
sites for this is that these devices are
wireless and can be operated with a self-
sustaining power source. Energy harvest-
ing can be considered as the application
of intelligent energy conversion methods
with the aim to generate electrical energy
for the operation of a system, using ambi-
ent energy only. Self-sustained systems
may be feasible due to the conversation
of ambient energy.

One possible form of ambient energy
is vibrational energy. Piezoelectric materi-
als can be used to draw power from the
vibrational energy. Due to their high
power-density miniaturised devices can
be well realised. The possibility of minia-
turisation is advantageous or even neces-
sary for the use in small autonomous sys-
tems like wireless sensors.

Vibrations can be found in most
mechanical systems which may cause
unfavourable system behaviour. The con-
version of kinetic energy to electric ener-
gy will additionally damp vibrations
which may even further improve system
behaviour.

Modelling
To keep the design phase for an energy
harvesting system as short as possible, it
is important to select suitable compo-

nents before building the first prototypes.
This calls for a very good understanding
of the system.

Much like in the field of piezoelectric
actuators, we initially produced a model
with a high degree of abstraction that
concentrated on the key parameters influ-
encing the system decisively. This
straightforward model contains only six
parameters. The descriptive equations
can be formulated in such a way that the
influence on each individual parameter
on system behaviour can be directly
recognised. The depicted diagram shows
the piezoelectric element's output power
as a function of the electrical load – of
the application to be served with energy
– and the frequency of the harvested
vibration; the input amplitude (velocity)
of the energy harvesting system is main-
tained constant. The abstract model
delivers reliable contexts and so facili-
tates a good a priori approximation of the
operational properties. Consequently, it
provides good support for selecting a
suitable piezoelectric element for a
known application.

The model was validated for a piezo-
electric flexural transformer. This is
clamped into a one-sided bearing assem-
bly specifically stimulated via a vibra-
tional source (shaker). The photo shows
an LED that acts as the electrical load.
Defined resistances and capacities were
used to validate the model.

Wireless sensors as applications
Energy harvesting systems have already
been put to commercial use in the field of
wireless sensors with self-sustained
power sources. These are used, for exam-
ple, when wiring efforts can be signifi-
cantly reduced. The need for such sys-
tems is increasing all the time, since
complex control systems or lifetime
observers require many measurements
and a lot of information. Applications for
such products already exist in practice,
such as tire pressure sensors which draw
their power from the movement of the
outer tire when the vehicle is in motion.
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Schematic design of a wireless sensor with an energy harvesting system

Influence of frequency and load on the genera-
ted power

Experimental assembly with piezoelectric flexu-
ral transformer
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Piezoelectric systems are used in many
areas of medical engineering, even
though they are not always recognised at
first sight. The most well-known applica-
tions are probably ultrasonic devices
which are used for diagnostic imaging
purposes, but can also be used in thera-
peutic applications. These devices work
by the piezoelectric elements generating
ultrasonic waves which are absorbed and
reflected in the body tissue. In the field of
diagnosis, the emitted and reflected
sound waves produce images which
make it possible to carry out non-invasive
examinations, e.g. of internal organs. In
the case of therapeutic devices, the
sound waves warm and stimulate the
body tissue to relieve muscle and joint
pain, for example, to accelerate the dissi-
pation of haematoma and healing of frac-
tures. Other known applications include
tartar removal and kidney stone lithotrip-
sy devices, which also use ultrasonic
energy.

While the field of ultrasonic diagnos-
tics has already been studied for
decades, with the key innovations of
recent years lying in the field of imaging
and analysis (3D images, colour images,
elastographic imaging), only few success-
ful methods are known in the field of
therapy. There is substantial need for
research in this area, both in the develop-
ment of sonic generators and in the field
of sonic field computation and therapy
monitoring. In addition, microinvasive
operation techniques and implantology
respectively miniaturised actuators and
sensors offer substantial potential for
future applications.

Ultrasonic applicators for local hyper-
thermia techniques
Local hyperthermia is a medical treat-
ment method in which the body tissue is
specifically heated to treat various chron-
ic diseases or even tumours. Todays
devices raise the temperature by generat-
ing infrared waves, radio waves or
microwaves. However, since these energy
sources cannot be focused, the field of
application is strongly restricted because
areas outside the treatment target are

unintentionally heated. By contrast, ultra-
sound can be focused, although it has a
disadvantage in that it is reflected strong-
ly from bones. Devices are already being
used in medical trials that use High Inten-
sity Focused Ultrasound (HIFU) to heat up
deep-lying tumours to temperatures
above 75°C and so to destroy them. How-
ever, such techniques call for complex
scanning methods to be able to treat larg-
er tumours.

We are developing an ultrasonic
applicator for local hyperthermia. Its
advantage is, in principle, to be suitable
for various temperatures as well as for
many kinds of tumour geometries and
locations. The system is essentially made
up of an ultrasonic transformer with a
variable liquid lens that can be mechani-
cally moved, rotated and pivoted.

Intraoperative tissue characterisation
Working together with the research group
"Elektrische Messtechnik – EMT" (Prof.
Dr. Henning), the Protestant Hospital in
Bielefeld-Bethel (Prof. Dr. Oppel, Dr. med.
Ralf Stroop) and the Applied Neuroinfor-
matics Group at the University of Biele-
feld (Jun. Prof. Dr. Nattkemper) we are
investigating various sensor techniques
that can be used during neurosurgical
operations to differentiate between
tumour and functional tissue. The current
focus is on developing a method based
on an oscillator that is brought into con-
tact with the tissue. The change in reso-
nance frequency as well as the ampli-
tudes of the base frequency and of higher
harmonics provide information on the
characteristic values of the tissue. A
knowledge-based analysis of the mea-
surement data and their conversion into
visual or sonic forms help the operator
identify the resection borders.
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Piezoelectric ultrasonic oscillator for intra-
operative tissue characterisation

Ultrasonic applicator for local hyperthermia
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Although the shape memory effect has
been known for several decades with its
inherent potential arousing interest in
many places, the use of shape memory
alloys as actuators has not yet managed
to establish itself. This is why there con-
tinues to be a need for studying the
material properties and for developing
innovative drive systems so that the
opportunities and risks of this technology
can be assessed with certainty.

The thermal shape memory effect is
based on a reversible, temperature-
dependent phase transformation of the
lattice structure. The low temperature
phase is called martensite, the high tem-
perature phase austenite. When
deformed in the martensite state, these
materials are able to remember their orig-
inal shape when heated to the austenite
state. This change in shape can be used
as a drive. Wires and springs are common
forms of the shape memory alloys used
in actuator applications.

Investigations using state-of-the-art
laboratory equipment
Intensive lab studies on various material
samples, prototypes and commercial
actuators form the basis for determining
and assessing the actuator properties of
shape memory alloys. Computational
real-time systems enable individual test
assemblies to record all the relevant mea-
surements. Dynamic microthermography
using an infra-red camera makes it possi-
ble, in particular, to determine the ther-
modynamic states.

Modelling and simulation
The shape memory alloys are modelled
on the basis of information and insights
gained in the laboratory. The research
aims, as far as possible, to achieve a
modular structure of the whole model so
that the influence of the individual effects
can be determined and the requisite
information obtained. Simulation results
are constantly compared with measure-
ments to allow gradual improvements to
be made to the model (iterative
approach).

Assessment and development of drive
concepts
Besides researching existing actuators,
the work focuses on implementing the
findings in the form of various drive con-
cepts. Furthermore, our team provides
support on the assessment and develop-
ment of shape memory drives for custo-
mised applications.
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During the phase transformation, the lattice
structure alternates between monoclinic (mar-
tensite) and body-centred cubic (austenite).

When heated, the shape memory alloy deformed in
the cold state “remembers“ its original shape.

Thermographic images of a current-heated nickel-titanium spring show how the shape and temperature chan-
ges take place during the heating process.
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Mechatronic systems combine the advan-
tages of mechanical engineering, comput-
er science and electronics, especially
with regard to the innovative performance
of advanced functions. This leads to intel-
ligent and frequently complex systems
whose remarkable functionality is, how-
ever, quite often accompanied by the risk
of poor in reliability or even safety, fre-
quently subsumed under the heading of
dependability. To be able to adequately
address this challenge, it is important
that a structured procedure have been
firmly established when developing
mechatronic systems. And there is a par-
ticular need for a dependability oriented
design methodology in the case of com-
plex mechatronic research, such as in the
"Neue Bahntechnik Paderborn" project.

Neue Bahntechnik Paderborn 
(Railcab)
"Neue Bahntechnik Paderborn", called
Railcab, is an innovative rail system that
combines sophisticated undercarriage
with the advantages of the Transrapid
system while using the existing rail
tracks. The essential elements of the new
transport system are small, autonomous
vehicles, called shuttles, which transport
both passengers and freight reliably and
safely to their destination without
changeovers. The Railcab concept shifts
the decision of travel direction from the
switch to the vehicle itself. This means

that each individual shuttle can choose
its own travel route.

The concept of a passive switch in
combination with an active undercarriage
makes this possible. Operation on pas-
sive switches, in particular, calls for the
very highest safety standards. This is why
safety-relevant back-up levels are inte-
grated for each of the hierarchical levels.
They make it possible to operate the vehi-
cle safely. Consequently, each undercar-
riage unit is equipped with a mechanical
locking device to safely guide the vehicle
through the switch in emergency situa-
tions, such as iced rails or system failure.

Approach of dependability oriented
design methodology
A design methodology for mechatronic
systems was drawn up several years ago
and published by the VDI - The Associa-
tion of German Engineers – as VDI Guide-
line 2206. This standard is now being
increasingly used in industry. Aspects of
dependability are practically ignored in
the guideline. This is only contrasted by
individual stand-alone methods, such as
failure mode and effect analysis or fault
tree analysis, which are used separately
in the development of mechatronic sys-
tems.
This is why combining the dependability
methods with the general procedure of
the VDI guideline to form a coherent
process represents a highly-promising
research approach for a dependability

oriented design method-
ology. This approach is
then expanded by inte-
grating a dependability
assistant which, much
along the lines of a gen-
eral design catalogue,
delivers general con-
cepts and principles
(redundancy, diagnosis
…) to support the devel-
opment of solutions.
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Neue Bahntechnik Paderborn (Railcab) – 
Shuttle convoys equipped with innovative 
drive technology

Exploded drawing of the active undercarriage
with mechanical track locking device

Dependability oriented development methodology for mechatronic systems
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The scope of a target agreement reached
between the University of Paderborn and
the State of North Rhine-Westphalia
includes plans to establish the Centre of
Excellence on "Distributed Visualisation
and Simulation" (VisSim). This centre will
bring together existing know-how and
expertise on the methods of distributed
visualisation, rendering and simulation.
Equipment available for the research will
include, not least, an innovative high-per-
formance computer at the Paderborn Cen-
tre for Parallel Computing (PC² ) that is
capable of combining the cluster technol-
ogy with visualisation components in a
previously unmatched manner. The first
application created is a virtual environ-
ment for studying driver assistance sys-
tems designed particularly for night dri-
ving conditions. The application will also
be integrated into the L-LAB driving simu-
lator "Nightdriver" for use in current
research projects.

The novel application aims to pre-
serve and expand the unique opportunity
provided by the Nightdriver in delivering
a physically-correct representation of the
complex light distribution of modern
headlamp systems under driving condi-
tions. Using the shader technology found
in modern graphics systems it is possible
to achieve previously unparalleled quality
and speed levels in the visualisation
which can be raised even further by inter-
linking several computer nodes.

The use of the driving simulator in the
L-LAB not only serves to depict various
light distributions during virtual night dri-
ving, but also makes it possible to assess
driver assistance and driver information
systems. Recent technical innovations
mean that new vehicle systems can now
be developed whose realisation seemed
inconceivable just a few years ago.
Besides solving classical ergonomic
questions, an increasing need is also
developing for the assessment of such
systems in terms of safety, acceptance
and comfort. The development and vali-
dation of assessment methods involves
behavioural observations of and inter-
views with test drivers plus complex data
acquisition methods, such as eye-track-

ing systems and devices that measure
biosignals like skin resistance, heart fre-
quency, etc. Another approach involves
recording the driver's state by continu-
ously measuring blood pressure level to
obtain additional information on the dri-
ver's stress level.

A converted car, in this case a
"Smart", is used to control the simulation
comparable to a real vehicle. This makes
the driving as realistic as possible for the
test driver. For the visualisation high-per-
formance projectors are used to display
the images onto three screens located in
front of the vehicle. Measurements of eye
movements during drives along a digi-
tised route make it possible to validate
the Nightdriver in comparison to real dri-
ving situations.

The existing system software will be
expanded by adding grid computing com-
ponents to reach an optimum perfor-
mance level for the simulation. Simula-
tion and visualisation are computed on
the PC² high-performance computer on
which various instances of the Nightdriver
can be reserved. This also makes multi-
user scenarios possible with various dri-
vers travelling within a scene. Besides
distributed computation, research is
already being done to develop additional
routes and to use a realistic dynamic
model in the Nightdriver that allows use
of a force-feedback steering wheel. Such
equipment delivers a realistic vehicle
behaviour feeling and a driver assistance
system for lateral control support based
on haptic interaction with the driver. A
time-synchronised recording of data from
other measurement devices is integrated
into the simulator to simplify the analysis
work.

The advancement of the L-LAB driving
simulator will facilitate high-quality stud-
ies in the automotive sector in the future.

VViissuuaalliissaattiioonn  aanndd  SSiimmuullaattiioonn  ((VViissSSiimm))  
Virtual night driving in the L-LAB
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A virtual night drive in the simulator

Eye-tracking and biosignal acquisition during 
driving
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Illuminance distribution

Comparison of measured and predicted detec-
tion distances for various target objects

Switch behaviour of a white high-performance
LED

Concept for an LED headlight

The detection distance of headlamps
The assessment of headlamps has long
been a subject in vehicle lighting technol-
ogy. Besides homogeneity, glare and
luminous flux, detection distance also
plays a decisive role as a quality feature
in vehicle lighting. The detection distance
is defined as the distance in which
objects become visible to the driver.
Detection distance depends on a large
number of parameters. For example, visu-
al perfomance of the driver, object shape
and the headllamp's light distribution
decisively influence the detection distance.
All factors have to be taken into considera-
tion to gain a complete understanding of
the detection distance.

An existing model to predict detection
distance is based on the illuminance dis-
tribution of the headlamp. In this respect,
the detection distance is set at the point
of intersection between an Iso-Lux-line
and a road marking (e.g. the right-hand
shoulder of the road). Experiments in the
L-LAB showed, however, that this model
is incapable of providing a precise predic-
tion of the detection distance. For exam-
ple, the model does not consider any fea-
tures of the target object. This means that
predictions for one headlamp light distri-
bution are always the same, regardless of
the shape of the target object. This, how-
ever, is not realistic, since higher degrees
of reflection of the target object actually
lead to increases in the detection distance.

To develop a reliable predictive
model, experiments are being carried out
at the L-LAB and in the light tunnel at
Hella in Lippstadt in which the influenc-
ing factors on the detection distance are
systematically changed.

Active LED headlamps
The field of LED technology (Light Emit-
ting Diodes) has undergone major devel-
opments over recent years through which
LEDs can now also be considered as light
sources for vehicle headlamps. The
advantages offered by this light source
include, not least, their high lifetime of
up to 100,000 hours, low current levels,
their compact assembly space and the
new design options that this opens up. A
further feature lies in the fact that this is
the first time that light sources have
become available that are capable of
being quickly and specifically pulse-mod-
ulated. The diode's maximum achievable
performance is limited due to the contin-
uing high performance losses of around
80% and the associated thermal degra-
dation of the semiconductors. Since the
thermal response time of the diodes is
considerably greater than the electrical or
light technology response time, higher
performance rates can be achieved by
using short pulses. This makes it possible
to periodically and variably distribute the
maximum overall luminous flux across
various phase sections of the carrier fre-
quency. If the defined state of a synchro-
nous periodically variable optical system
whose sum of individual states generates
the overall light distribution is assigned
to each of these phase sections, pulse
amplitude modulators can be used to dis-
tribute the luminous flux without actually
reducing the overall luminous flux of the
LED light source. Such addressable active
headlamps make it possible, in combina-
tion with recently developed sensors, to
generate light functions such as marking
light (marking dangerous objects in the
traffic zone), glare-free headlamps (spe-
cific fading out of on-coming traffic with-
out full-beam performance losses) and
adaptive (cornering) lights. Working in
close cooperation with Hella KGaA Hueck
& Co. and with support of the Internation-
al Graduate School, the team is develop-
ing concepts and initial prototypes for
producing an active LED headlamp.
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Parallel Computing
Parallel Computing
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Parallel and distributed computing is the key technology for the
solution of large, computationally intensive problems in science
and technology. The challenge is now to further improve the
capabilities of this technology, to develop the full potential of
applications and to open up new dimensions of realization. 

A special feature of the new Supercomputer of the
“Paderborn Center for Parallel Computing (PC²)”: the
water-cooling system of the CPUs.

http://www.upb.de/cs/ag-monien
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Dr. Ulf Lorenz, member of the developing team
of the parallel chess program Hydra, is pleased
about the 5,5 to 0,5 victory of Hydra against the
british chess grandmaster Michael Adams at a
chess tournament in London in the 
summer 2005. 

The provision of powerful computing per-
formance is a key requisite for the imple-
mentation of complex systems and appli-
cations in science and technology. Today,
high-performance computers generally
take the shape of parallel computers. In
such systems, a complex task is not
processed by one single computer, but by
several computers simultaneously. These
share the workload in a similar way to an
assembly line or a large company with
different business areas. The parallel
computing performance can be produced
both by a single computer, comprised of
several processors, and by several com-
puters, that are distributed at different
sites and communicating with each other.

The analysis and design of efficient
parallel and distributed computer archi-
tectures, the development of powerful
methods of implementing applications on
those systems, and implementing proto-
types of those applications are essential-
ly the areas covered by the "Parallel Com-
puting" research area. 

One major field of applications is that
of computer simulation by parallel com-
puters. Expensive and time-consuming
test series, or dangerous experiments,
can increasingly be replaced by computer
simulations. The visualisation of 3-dimen-
sional objects in real-time is of enormous
relevance both to computer simulation
and to a wide range of other applications.
The necessary computing power can only
be provided by means of scalable parallel
computers. Such great computing power
is also needed for solving decision-mak-
ing problems in a wide variety of planning
issues such as how valuable resources
can be saved or systems used more effi-
ciently in traffic regulation. The methods,
we develop, are especially tested in the
field of parallel chess programming,
which has a long tradition within our
working group. Currently, the parallel
chess program Hydra is deemed to be the
strongest chess program of the world.
Hydra is financed by the PAL Group of
Companies from Abu Dhabi, is based on
programmable FBGA-cards, and our
group was significantly involved in its
developing process. Applications using
parallel and distributed computing are

also found in the field of networked mul-
timedia systems, where memory and
computing performance are made avail-
able "on demand". 

Against this background we are primarily
concerned with the following research
areas: 

The theoretical fundamentals of paral-
lel computing, 
the architecture and operation of paral-
lel and distributed computing systems,
the use of parallel computing to solve
complex problems in science and tech-
nology

The working group participates in numer-
ous national and international funded
projects, in which the results of research
are applied for solving practical problems
of the industrial partners. Conversely, the
close cooperation with the industrial
partners over and over again leads to
new impulses and questions stimulating
our own research activities.

With our teaching programs we aim to
provide the students with sound know
how, that is close to research, in the field
of Parallel Computing, with comprised
skills for practical use and with experien-
ces in real projects.

The new Supercomputer of the PC² is ranked on
the 25th TOP 500 list of the strongest Supercom-
puters in the world on position 205.
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Car drivers move through a network of streets as
autonomous agents. Each driver tries to optimize
his personal benefit (to arrive his destination as
quick es possible).

100 cars want from s to t. The use of streets
results in costs. 2 streets have fixed costs of 100
while the other 2 streets cause variable costs x
which are dependent on the number of users.
The Nash-Equilibrium is shown in red which also
corresponds here to the global optimal solution.

An additional street is built, which is open to
traffic in both directions and causes 0 costs, so
the Nash-Equilibrium changes (red figures).
However, the quality of the solution deteriorates.
This phenomenon is described as Braess-Para-
doxon.

The behaviour of large, time-variant sys-
tems is often determined by the actions
of autonomous agents. Typical examples
are road traffic systems or the internet:
Selfish agents, also called users, influ-
ence the behaviour of the system, and
thus the costs incurred to other agents,
by their private behaviour. Each
autonomous agent tries to minimize its
own private cost, while a central regula-
tion would try to compute global opti-
mum system behaviour.

Dynamic systems like these are not
centrally controllable. This is due to the
size of the systems and to the selfishness
of the users. In systems with selfish
agents Nash Equilibria represent stable
states. A system state is a Nash Equilibri-
um, if no agent can improve its private
costs by changing its action, as long as
all the other agents stay with their
actions.

There are two kinds of Nash Equilib-
ria. In pure Nash Equilibria agents choose
an action, in mixed Nash Equilibria
agents choose a probability distribution
over all their actions. The theorem of
Nash states that all games have a mixed
Nash Equilibrium. It is an open problem
whether there is an efficient algorithm to
compute mixed Nash Equilibria.

A problem studied already in the 50's
of the last century is the following routing
problem. Car drivers move through a net-
work of streets. Each car driver wants to
drive from some starting point to some

destination and may choose an arbitrary
route between the two nodes. The private
cost of a car driver is given as the time
necessary to drive along the chosen
route. This private cost depends on the
routes chosen by other drivers, since the
time to drive along a street increases with
the number of cars using this street. It is
well known that there exist networks,
where the selfishness of the drivers
yields a bad global behaviour. The
famous Braess Paradox shows, that this
bad behaviour may be incurred by build-
ing new streets. Another recently studied
system is a system for selfish scheduling
of jobs onto parallel machines. The jobs
are the selfish users and choose a
machine they want to be computed on. 

The worst possible decrease in global
system performance caused by the selfish-
ness of the users is measured in terms of
coordination ratio, i.e. the maximum
(over all possible inputs) fraction of the
optimum global cost and the global cost
of a worst Nash Equilibrium.

Algorithmic game theory combines
the mathematics of game theory and the
algorithmic methods to analyze systems
with selfish users. In the research group
of Prof. Monien the following questions
are in the centre of interest:

The computation of Nash Equilibria
The analysis of the coordination ratio
The mechanism design problem: Create
a system of rules, e.g. by defining a
payment function, for a dynamic
system with selfish users, such that the
selfish behaviour of the users drives
the system into a global optimum. 

Many results have been obtained which
yield to a fundamental understanding of
dynamic systems with selfish users. 
The challenges of the future are to apply
the fundamental results to existing
systems, like e.g. the shuttle systems of
the Neue Bahntechnik Paderborn, where
routing and scheduling problems for
autonomous shuttles must be solved.

A road traffic network as an example for a large, 
time-variant system where the behaviour of this
system is determined by the actions of autonomous
agents (car drivers).
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During the last decades optimization
methods remarkably improved planning
tasks in many areas like transportation,
production, and finances. In order to
solve complex practical problems with
the help of computers the problems have
to be transformed into a formal model
that abstracts their relevant aspects. But
most of the time it is still assumed that
all necessary information is known exact-
ly at the time of optimization whereas in
practice the information is uncertain to
some degree. Therefore, this kind of
model building implicitly can result in a
significant loss of achievable solution
quality for many practical optimization
problems.

If the uncertainty of information can
be formalized by some random variables
with known probability distributions, sto-
chastic optimization can be used to over-
come the aforementioned shortcoming by
looking for solutions with optimal expect-
ed quality. Furthermore, stochastic opti-
mization can also adhere to various risk
measures besides expected values, like
e.g. the variance.

Multi-stage stochastic optimization
problems have the following structure, for
which the concept of recourse decisions
plays a central role: At a given point a
decision maker takes some action in the
first stage, after which a random event
occurs affecting the outcome of the first-
stage decision. A recourse decision can
then be made in the second stage that
compensates for any bad effects that
might have been experienced as a result
of the first-stage decision. Then another
random event occurs which necessitates
another recourse decision, and so on.

The optimal policy from such a model is a
single first-stage policy and a tree-like
collection of recourse decisions (a decision
rule) defining which action should be taken
in response to each random outcome.

In the research group of Prof. Monien
multi-stage stochastic optimization is
used for the disruption management of
aircraft fleets, in which we combine our
longtime experience in airline optimiza-
tion and parallel game tree search. When
disruptions (delays, technical failures, …)
occur the aircraft schedule of an airline
becomes invalid and must be repaired by
e.g. holding back flights, changing the
associated aircrafts of flights, or cancel-
ing flights. During the search for a cost-
efficient repair possible
future disruptions are
taken into account by
means of a new solution
method for multi-stage
stochastic optimization
problems.

This new method
interprets the optimiza-
tion problem as a 2-per-
son game, where one
player (operations con-
troller) is allowed to
make repairs to a dis-
rupted schedule and the
other player (nature) can
inflict disruptions on the
schedule. The operations
controller wants to find repairs with mini-
mal induced costs, whereas nature ran-
domly selects disruptions according to
given probability distributions. Such a
game can be represented by a game tree
and the optimal move (the repair with

MMuullttii--ssttaaggee  SSttoocchhaassttiicc  OOppttiimmiizzaattiioonn
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least expected costs) of the opera-
tions controller can be determined
with the help of an extended game
tree search algorithm. As a result, the
total repair costs could significantly be
reduced compared to an established
deterministic solution method based
on integer programming.

A grand challenge for the future is
the application of stochastic optimiza-
tion to other areas like production
planning. Furthermore, new strategies
must be developed to cope with the
increasing algorithmic complexity
induced by stochastic models, e.g. by
using massive parallel systems.

The disruption management of aircraft fleets can be improved significantly with the help of new methods for
multi-stage stochastic optimization. 

Multi-stage stochastic optimization problems
can be modeled as game trees. Red nodes repre-
sent the decision maker who looks for cost-effec-
tive moves. Blue nodes stand for nature and act
randomly.

Repair suggestion for a disrupted aircraft schedule. Each row shows the
flights of an associated aircraft.
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The Applied Physics group (Prof. Dr. W. Sohler) is engaged in the
field of integrated optics. Lithium niobate is used as substrate
material due to its excellent electro-, acousto- and nonlinear
optical properties. A variety of optically and/or electrically con-
trollable, miniaturized waveguide devices and optical circuits
are developed for applications in optical communications and
optical metrology. 
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Spectral filter characteristics of an electro-opti-
cally tuneable photorefractive grating in a
Ti:LiNbO3 waveguide controlled with 0 and 
120 V, respectively. 

Fig. 3: Fiber-pigtailed electro-optic PMD com-
pensator for ultra high bitrate transmission lines
in optical communications.

Fig. 2: Calculated power characteristics of a syn-
chronously pumped integrated optical parame-
tric oscillator: average signal output power (λs =
2985 nm) versus average pump power (λp =
1555 nm; 5 ps; 10 GHz). Insets: Calculated
pump-, signal-, and idler pulses. 

The idea of integrated optics is to develop
miniaturized waveguide devices and com-
plex optical circuits on a common sub-
strate using planar technologies well
known from integrated electronics. This
goal is also pursued by the Applied
Physics / Integrated Optics group using
lithium niobate (LiNbO3) with its excellent
electro-, acousto- and nonlinear optical
properties as substrate material. More-
over, doping of lithium niobate with laser-
active ions (especially rare earths)
enables the development of integrated
optical amplifiers and lasers.
Current research topics are:

Technology
The group develops lithium niobate-spe-
cific technologies for the development of
integrated optical waveguides and
devices (e.g. periodic poling of ferroelec-
tric microdomains, selective chemical
etching of microstructures (see project 1),
holographic writing of photorefractive
gratings, stoichiometry control using
vapour transport equilibration, etc.).
These activities are accompanied by
advanced characterization techniques
(e.g. optical, electron and atomic force
microscopy, spectroscopy, …). Fig. 1
shows as an example the spectral filter
characteristics of an electro-optically
tuneable photorefractive grating in a
Ti:LiNbO3 waveguide; it was successfully
used to develop tuneable semiconductor
lasers of ultra-narrow line width of 20 kHz
only.

Nonlinear optical devices
Periodically poled Ti:LiNbO3 (Ti:PPLN)
waveguides are the basis of efficient opti-
cal frequency converters and ultra-fast all-
optical switching devices for the near
(NIR) and mid (MIR) infrared spectral
range. For example, nonlinear optical dif-
ference frequency converters and optical
parametric amplifiers for wavelength
shifting and amplification in the NIR are
currently developed for future wavelength
division multiplex (WDM) optical networks
(see also project 2, funded by the DFG). 

Within a second DFG-funded project
integrated nonlinear optical parametric
oscillators are developed as compact,

tuneable, efficient coherent MIR light
sources for applications in spectroscopic
trace gas analysis. Recently, a "synchro-
nously pumped" oscillator has been
developed generating very short and pow-
erful MIR pulses of 5 ps pulse width only
with a repetition rate of 10 GHz. Fig. 2
shows the calculated power characteris-
tics of the device together with the calcu-
lated pulses of the optical waves
involved. Just now the theoretical results
were widely confirmed in corresponding
experiments.

Erbium-doped lasers
Erbium diffusion doping of LiNbO3
enables the development of a variety of
different types of integrated optical lasers
of attractive properties by exploiting the
intrinsic acousto-optical, electro-optical
and photorefractive properties of the sub-
strate material. During the last years
actively Q-switched and modelocked
lasers, narrow line width devices with
photorefractive gratings as resonator and
acousto-optically tuneable lasers have
been developed. The latter are of great
interest for optical networks with wave-
length division multiplexing. Moreover,
the acoustooptically induced frequency
shift can be utilized to develop unconven-
tional frequency shifted feedback lasers
which are very attractive for optical
metrology. Furthermore, a new ring laser
has been demonstrated, which can be
used as optical gyroscope.

Integrated electro-optics
The outstanding intrinsic electro-optical
properties of LiNbO3 enable the develop-
ment of a wide range of electronically con-
trolled devices for applications in optical
communications and optical metrology.
To give an example, electro-optical polar-
ization conversion in birefringent
Ti:LiNbO3-waveguides has been used for
a compensation of polarization mode dis-
persion in optical fibres. These devices
(see Fig. 3) are currently investigated in
optical transmission experiments in col-
laboration with Prof. Noé within one pro-
ject of the DFG-research unit “Integrated
optics in lithium niobate: new devices,
circuits and applications”.
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Background
Similar to integrated electronics there is
an ongoing trend also in integrated optics
to further miniaturize waveguides,
devices, and optical circuits. Though the
optical wavelength in the material
defines a clear limit for minimum dimen-
sions, there is still a considerable margin
left to downscale existing devices to a
significantly smaller size. 

For this reason waveguides of smaller
cross sections and, hence, tighter con-
fined optical modes, are required. To
achieve this goal two different approach-
es are investigated worldwide by a num-
ber of research labs: one aims to develop
waveguides of high refractive index con-
trast, i.e. structures with a high index of
the waveguide core and a low index of
the surrounding cladding – which might
be air as ultimate solution. However, as
the fabrication of self-supporting wave-
guide cores, completely surrounded by
air, is hardly possible, so called ridge
waveguides are investigated. Though
they are different in comparison with the
ideal structure, a significantly tighter
mode confinement can be expected. The
second approach uses so called photonic
crystal structures with a waveguide
bounded by a periodic pattern etched
into the crystal. We are investigating both
approaches in co-operation with the
"Nano-Photonic Materials" group (Profes-
sor R. Wehrspohn) in order to develop
LiNbO3 waveguides of smaller cross sec-
tions.

Ridge waveguides
The fabrication of ridge waveguides

starts with the preparation of a low-loss
planar waveguide by in-diffusing a thin
(~70nm), vacuum evaporated titanium
layer. Subsequently, via evaporation and
photolithographical definition, chromium
stripes of only a few micrometers width
are deposited on the surface of the sub-
strate. These stripes act as a mask for
one of the subsequent etch processes.
Either special chemical etchants are used
to fabricate the ridge guides or physical
etching by an ion bombardment is
applied. In the latter case, ions are accel-
erated in a vacuum chamber up to rela-

tively high energies and directed onto the
substrate. By the impingement surface-
near atoms are removed. Fig. 1 shows as
an example an optical micrograph of the
end face of a chemically etched LiNbO3
ridge waveguide. In Fig. 2, the measured
intensity distribution of the fundamental
mode is presented together with a theo-
retical mode distribution; both agree
quite well. The measured propagation
loss of such a ridge guide is only 0.2
dB/cm. 

Photonic crystal structures
The key challenge for the fabrication of
photonic crystals is the development of a
proper etching technique, since periodic
structures are required with dimensions
of only about half of the optical wave-
length. And they have to be fabricated
with a depth of up to several microme-
ters. To realize such structures, again
chemical and ion-assisted etching tech-
niques are used. Fig. 3 shows as an
example an optical waveguide bounded
by a periodic pattern of holes. They have
a diameter of approximately 0.34 µm with
a periodicity of 0.5µm; their depth is
approximately 1µm. The holes have been
etched by the ICP method (inductively
coupled plasma) using an electron-beam-
written chrome mask. It was necessary to
chemically modify the LiNbO3 surface
prior to ion beam etching in order to get
volatile etch products. Therefore, a proton
exchange process has been applied first
to convert the surface layer to HxLi1-xNbO3.

Future work
As a next step, periodical poling of

ridge waveguides will be studied. Due to
the tight mode confinement such struc-
tures promise high efficiencies of phase-
matched nonlinear optical interactions
(see also 2nd project example). More-
over, the optical dispersion characteris-
tics of photonic crystal structures will
be investigated.

RRiiddggee  wwaavveegguuiiddeess  aanndd  pphhoottoonniicc  ccrryyssttaall
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Fig.1: Polished end face of a chemically etched
ridge waveguide on a Ti:LiNbO3 substrate. The
different slopes of the etched walls are due to
anisotropic etching. The ridge height is about
7 µm.

Fig. 2: Measured (upper) and calculated (lower)
mode distribution in a Ti:LiNbO3 ridge wavegui-
de (λ=1550nm; TM-Polarisation).

Fig. 3: Electron-micrograph of an optical strip
guide in a HxLi1-xNbO3 surface with an etched
photonic crystal structure as cladding on both
sides. The periodicity is 0.5µm.
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Background
Optical amplifiers are key components in
modern fibreoptic transmission systems.
They are used to compensate for the
inevitable propagation losses in optical
fibres. To be specific, the development of
optical amplifiers based on erbium-
doped fused silica fibres has enabled the
enormous progress of optical communi-
cations in the last 15 years. 

Erbium doped fibre amplifiers have
excellent properties in terms of low noise
and high gain. However, their gain band-
width is limited to about 70 nm around
λ=1550 nm wavelength determined by
the erbium properties. To increase the
transmission capacity of fibre-optic sys-
tems even further new wavelength ranges
have to be utilized for optical communi-
cations. This explains the actual world-
wide efforts to develop optical amplifiers
for new wavelength windows. A promis-
ing approach is based on the exploitation
of nonlinear optical processes as investi-
gated in this project. 

The project
Within the framework of a major research
effort in collaboration with the Heinrich-
Hertz-Institute and the Technical University
of Berlin – funded by the Deutsche
Forschungsgemeinschaft (DFG) – integrat-
ed optical wavelength converters and
optical parametric amplifiers (OPA) are
developed in Paderborn and tested in
fibre-optic transmission systems of ultra-
high data rate in Berlin. The devices uti-
lize the excellent nonlinear optical prop-
erties of periodically poled titanium-indif-
fused lithium niobate (Ti:PPLN) wave-
guides.

Cascaded nonlinear optical interac-
tions
The structure of an integrated OPA
together with the optical waves involved
is schematically shown in Fig. 1. The
heart of the amplifier is an only 7 µm
wide Ti:PPLN waveguide, which can be as
long as 90 mm (see Fig.1). A strong fun-
damental (pump-) wave of wavelength λf

is launched into the waveguide together
with the signal wave of wavelength λs. By
a nonlinear interaction of the pump with

the waveguide material a frequency dou-
bled (second harmonic = SH) wave of the
fundamental is generated (λSH=λf/2). In a
second (cascaded) nonlinear process the
SH-wave amplifies the signal and simul-
taneously generates an idler wave at the
difference frequency. In Fig. 2 the calcu-
lated evolution of the corresponding
power levels is shown as function of the
interaction length. Obviously the pump is
depleted, mainly due to the growth of the
second harmonic wave. Simultaneously,
the signal is amplified and an idler is
generated. The signal gain, which is mod-
est for the parameters used in the evalu-
ated example, strongly depends on the
pump power level (see below).

Calculated amplifier properties
The results of numerical simulations
demonstrate the large potential of OPAs.
With increasing pump power level also
the parametric gain grows substantially,
in particular in devices with a resonant
enhancement of the SH-wave (see Fig. 3).
It should be easy to obtain a gain of 20
dB or more.

Unlike rare earth doped amplifiers
OPAs offer a spectral range of optical
amplification, which is not a priori fixed
by material properties. It is determined
by the periodicity of the ferroelectric
domain pattern which can be adjusted in
a wide range during the poling process.
In this way, optical amplifiers for a variety
of new wavelength ranges can be devel-
oped. 

First experimental results
In first experiments optical parametric
gain up to 12 dB has been achieved in a
pulsed mode of operation using pump
pulses of 1.3 W peak power (see Fig. 4).
Stable signal amplification in continuous
wave (cw-) operation has not yet been
achieved.  This is due to optically induced
refractive index changes which limit the
allowable average pump power level. 

Therefore, our future work will concen-
trate on the improvement of the material
properties and on the development of
new device structures which can be oper-
ated at lower pump power levels. 

OOppttiiccaall  PPaarraammeettrriicc  AAmmpplliiffiiccaattiioonn  iinn  
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Fig. 1: Schematical representation of an integra-
ted optical parametric amplifier with periodically
poled Ti:LiNbO3 waveguide.

Fig. 2: Calculated evolution of fundamental-,
second harmonic-, signal-, and idler power
levels as function of the interaction length. (λf =
1550 nm).

Fig. 3: Calculated optical gain spectra for diffe-
rent pump power levels and device configura-
tions (SH-wave resonant and non resonant).

Fig. 4: Measured parametric signal gain of 12 dB
(λs = 1540 nm) in pulsed operation (λf = 1550
nm). Pump power level: 1.3 W.
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Philosophical reflection on science and technology enlightens
the foundations and conditions of scientific and technical
action, it provides orientation on the methods and aims of
these activities and supports its responsible use.

The seven liberal arts from the
Hortus deliciarum by the abbess
Herrad von Landsberg (1170)
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In the wide field of reflection on science
and technology, the team is above all
devoted to the logical and cognitive con-
ditions of knowledge and scientific
action. The recent history of logic is one
focus of research aiming at a reconstruc-
tion of the development and differentia-
tion of this basic discipline of philosophy,
which lead to Mathematical Logic and
Proof Theory as mathematical subdisci-
plines and to Theoretical Computer Sci-
ence. This is seen in  the context of a dia-
logue between philosophy and mathe-
matics. The discussion on logic among
the mathematicians of the 19th and early
20th century can be regarded as an
expression of attempts to overcome foun-
dational problems having emerged in
mathematical practise. The mathemati-
cians could not expect much support in
these attempts by academic philoso-
phers of that time. Founding mathematics
with the help of a revised logic served
therefore not really a philosophical inter-
est, but above all the pragmatic interest
to allow the mathematician unrestricted
work in his field of competence. In this
contextthe chair participates in research
on the biography of Ernst Zermelo
(1871–1953), creator of axiomatized set
theory, and in editing the works of Oskar
Becker (1882–1962). An important tool
for this research is the Database for the
History of Logic, a bio-bibliographical
archive with  a collection of portraits
being built up in Paderborn and open for
all researchers interested in the history of
logic.

Another main focus lies in the field of
philosophy of Cognitive Science. Here,
the question of how we gain knowledge
of other people’s minds is addressed
from a philosophical perspective as well
as from the perspective of cognitive neu-
roscience. Research is aimed at a neu-
rophenomenological theory of the basis
of social cognition and human self-con-
sciousness. The main hypothesis is that
the development of individual human
self-consciousness is dependent on the
dynamic interactions with other humans,
mediated by empathy.

A “Nano-ZukunfsForum” (Nano Future
Forum, see http://www.nano-zukunfsfo-
rum.de) has been established under the
lead of the chair, where philosophers,
physicists, sociologists and media-
experts explore changes in our idea of
man induced by nanotechnology and
uncertainty in quantum physics. Main
partner in this interdisciplinary collabora-
tion is the Paderborn Centre of Nano-
Information Technology.

In teaching, the specific philosophical
way of asking questions and discussing
solutions is conveyed. The topical focus
is in theoretical philosophy, especially
philosophy of science, epistemology and
the philosophy of technology. Two new
courses in Practical Philosophy in teacher
education have been established in
2005, and participation in the B.A. pro-
gramme in the Department of Cultural
Sciences is in preparation.

Peckhaus, V.: Hilbertprogramm 
und Kritische Philosophie, 

Göttingen, Vandenhoeck & Ruprecht, 1990

Peckhaus, V.: Logik, Mathesis universalis
und allgemeine Wissenschaft, 
Berlin, Akademie Verlag, 1997

Peckhaus, V. (Hg.): Oskar Becker und die 
Philosophie der Mathematik, 

Munich, Wilhelm Fink Verlag, 2005
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In 1967 Jean van Heijenoort introduced
an influential distinction of types of logic:
he opposed logic as calculus and logic as
language. Later this distinction was modi-
fied by Jaakko Hintikka and Martin Kusch
by opposing language as calculus and
language as universal medium. Both sug-
gestions agree in granting universality
only to the second variation. This is justi-
fied with the different roles of semantics
in these systems. In the logical calculus,
e.g., in systems of the algebra of logic,
semantics is external, i.e., the systems
have to be interpreted. In this resprect
Hintikka speaks of a model-theoretic
standpoint. On the other hand, in logical
systems serving as universal media like
Frege’s Begriffsschrift, semantics is inter-
nal. These systems are languages without
interpretation, they do not even allow
interpretations. 

Van Heijenoort and Hintikka arrived at
their distinctions by induction from the
history of logic. Nowadays they are more
and more taken as criteria for evaluating
logical systems present in history. Their
historical starting point was Gottlob
Frege’s rejoinder to the criticism of the
algebraist of logic Ernst Schröder against
his Begriffsschrift (1879). Both, Frege and
Schröder refer to the distinction, attrib-
uted to Leibniz, between lingua charac-
teristica und calculus ratiocinator. Both
claim mutually that the other had neglect-
ed the aspect of a universal language in
his system by stressing the calculus
aspects. This indicates that the distinc-
tions by van Heijenoort and Hintikka are
not only based on a short reading of the
historical discussions, but that they are
also highly problematic in systematical
respects. They restrict the concept of lan-
guage in such a way that universal
aspects of formal calculi get out of sight.

Therefore it seems to be necessary to
classify historically given formal lan-
guages in respect to their universal fea-
tures. Languages with external semantics
should not be excluded in advance. This
becomes evident if Leibniz’s characteris-
tica universalis is taken into considera-
tion, that didn’t aim exclusively at a one-
to-one correspondence between simple
concepts and signs (this would have lead
to a categorical system). Leibniz also
aimed at keeping the list of simple con-
cepts as small as possible in order to
make the system suitable for practical
tasks. Leibniz not only wanted to con-
struct a (in fact utopian) philosophical or
rational language which could provide all
possible truths, but also a system of
operation types which could be used to
handle actual problems. And this system
was similar to algebraic systems with
external semantics.

FFoorrmmaall  LLaanngguuaaggeess  aass  UUnniivveerrssaall  LLaanngguuaaggeess
aanndd  tthhee  OOrriiggiinnss  ooff  MMooddeerrnn  LLooggiicc

G. Frege: Grundgesetze der Arithmetik, Vol. 1, Jena 1893, §47

Logical addition and logical multiplication. 
E. Schröder: Der Operationskreis des Logikkalkuls,
Leipzig 1877, p. 6
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Leibniz’s sketch of a medal for presenting his
binary number system. The image of creation:
“Omnibus ex nihilo ducendis sufficit unum” 
(“In order to derive everything from nothing, 
the single is enough”)
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When a mother smiles at her two month
old child, the child will smile back. In the
cinema, when Arnold Schwarzenegger is
falling out of the window from the third
level of a hotel, the audience will shrug
and utter “Ouch, that hurts”. From the
first days of our life, we are always sur-
rounded by and engage in interactions
with other humans. The question arises
of how we know when somebody is
happy, or is having pain? How can we
explain that an infant, who never saw
herself in a mirror, responds with a smile
to the smile of her mother? More general-
ly: How do we know about the emotions
and intentions of other living beings?

In 1903, Theodor Lipps introduced
the notion of empathy into the systematic
research on our knowledge of the mental
life of others. Only recently, empathy
gained more attention in consciousness
studies. We now have a better under-
standing of the underlying mechanisms
of our empathic abilities (cf. Stamenov et
al. 2002; Adolphs 2003). The results of
studies on the perception of emotions
and actions suggest that there exist
matching systems in the human brain for
emotional experience/perception and
action execution/observation. It has
become an empirically plausible hypothe-
sis that perceiving somebody else execut-
ing an action triggers activation of our
own motor representations and associat-
ed somatic responses. In turn, perception
of emotions in others triggers responses
in somatosensory cortices that corre-
spond to the way activations would occur
if the observer would feel the same.

The aim of the project is to develop a
theory of how these internal representa-
tions of intentions and emotions partici-
pate in the generation of conscious expe-
rience.  It will be argued that conscious-
ness is best understood as a representa-
tional process by which information is
made globally available for further pro-
cessing, thus generating a phenomenal
model of the world, the organism itself,
and the relation of the two (cf. Metzinger,
2003).

Furthermore, we suggest to differenti-
ate between different types of conscious
(phenomenal and intentional) content
that co-vary with different levels of
empathic abilities, arguing that, in stan-
dard configurations, social interaction is
a necessary condition for the develop-
ment of human self-consciousness.

SSeellff--OOtthheerr  CCoo--ddeetteerrmmiinnaattiioonn
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Brain activation in individuals who perceive 
other persons hand-movements.

Rizzolatti, Fogassi & Gallese 2001

Brain activation in individuals
who perceive other persons in painful situations. 

Jean Decety 2003
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Text taken from: Friedrich von
Schiller – Why and for what rea-
son does one study universal
history? Inaugural lecture at the
University of Jena 1789.
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Knowledge only becomes useful when it can be accessed in a flexible

manner that meets the needs at hand. A prerequisite for the develop-

ment of computer programs that can achieve this is knowledge about

both human information processing mechanisms and our ability to

understand natural languages. This is the focus of the research group

in Cognitive Psychology.

http://wwwhni.upb.de/kp
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Hybrid Models for the Description
and Simulation of Cognitive and 
Linguistic Processes
With the help of trainable associative
networks, various cognitive and linguistic
abilities can be simulated. Previously,
the attempt had been made (with little
success) to explain how these abilities
arise in terms of symbolic, rule-based
processes. Examples of such abilities
include the disambiguation of words with
multiple meanings through the use of
context, the production of free associa-
tions in response to given words and
sentences, decision-making under uncer-
tainty and the learning of complex facts
and interrelations.

Nevertheless, the range of potential
applications for these models remains
limited due to the fact that they cannot
take into account the serial nature of lan-
guage and thinking. To solve this prob-
lem, we are developing hybrid models in
which the interaction of simultaneously
operating modules can be described.
These models are being used for the
solution of problems in computational
linguistics, the prediction of the commu-
nicative effect of advertising texts and
the development of tutorial systems.

Research and Practical Application
Although the results of our research have
been successfully applied in various
practical domains, these practical appli-
cations are not the primary goal of our
research.

As a university institute, it is our
responsibility to develop knowledge fun-
damentals. The future competitiveness of
local industry will be highly dependent
on institutes of higher education continu-
ing to carry out basic research and train
researchers with the theoretical and
methodological knowledge that is also
necessary for applied research.

In the period covered by this report,
the research group in Cognitive Psycholo-
gy was working on the following projects:

The Simulation of Associative 
Processes
From the statistical analysis of large
machine-readable corpora, the commu-
nicative effect of texts can be predicted. 

The Computational Syntactic
Analysis of Natural Languages
The aim of this project is the creation of
programs, which are capable of deter-
mining the structure of arbitrary sen-
tences, even those with complex embed-
ding.

Frequency Estimates
Intuitive estimates of the frequency of
event classes determines political, eco-
nomic and private decisions. Which sys-
tematic errors do we succumb to and
how can they be prevented? 

Tutorial Systems
Effective CAI-Programs make use of
knowledge about the problem represen-
tation and learning mechanisms of the
user. 

Psychology can only be studied as a
minor subject in Paderborn. Our course
offering provides students from the Arts,
Science and Engineering faculties with a
systematic introduction to Cognitive Psy-
chology and related fields such as Cogni-
tive Science, Computational Linguistics
and Artificial Intelligence. Our courses
are attended by interested research stu-
dents from all disciplines.
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LLaanngguuaaggee
Hybrid Systems for the Simulation of Linguistic Processes

CCoonnttaacctt::
Prof. Dr. Manfred Wettler
E-mail: wettler@psycho.uni-paderborn.de
Phone: +49 (0) 5251|60 29 00
Fax: +49 (0) 5251|60 35 28

http://www-psycho.upb.de/zinki/psychologie.html

Associative structure of the concept “coffee” (below left) of a
positioning (centre) and a treatment (above left). For learning
the associative connections, machine-readable texts
consisting of 300 million words in total were used.

Sedlmeier, Peter; Betsch, Tilmann: 
etc. frequency processing and cognition. 
Oxford: Oxford University Press, 2002 

The longterm goal of our psycholinguistic
and computer linguistic research is to
create a system via which natural langua-
ge questions about the content of any
stored text can be answered. To achieve
this, two problems, among others, must
be solved.

1. The identification of the sentence
structure of simple and compound
sentences in German. 
In general, this problem is dealt with by
tackling a small but linguistically interest-
ing subset of the overall potential sen-
tence constructions. In this respect, we
are following a “solid” approach: the pro-
gram should be able to analyse any text,
even if this means foregoing a thorough
linguistic analysis. With the programs
that were developed during the period
covered by this report, it is possible to
identify the main verb in any main clause
and to break down multiple embedded
sentence constructions into their con-
stituent parts. 

2. The automatic identification of
similarity and cohesion between 
concepts. 
For this purpose we are making use of
auto-associative networks. These are
trained using large machine-readable cor-
pora. Among other functions they can be
used to assign polysemous words to their
respective correct meanings on the basis
of context, to identify the referents of
pronouns and to predict the communica-
tive effect of texts. The networks we are
developing are being used in marketing,
to solve information retrieval problems
and in linguistic data processing. During
the period covered by this report we
developed and implemented new and
efficient algorithms for the training of
associative conceptual networks and
tested these empirically. Moreover, we
increased our collection of machine-read-
able texts considerably, and now have at
our disposal what is, to our knowledge,
the largest corpus of German language
texts.
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Which cause of death is more common:
stomach cancer or road accidents? Most
people incorrectly presume road acci-
dents – why? Because they are more fre-
quently confronted with information
about road accidents than with similar
reports about stomach cancer. The pro-
cessing of frequencies of occurrence is
the basis for many judgement and deci-
sion processes and plays a decisive role
in the learning of categories and causal
relationships. In the current DFG-Project a
central aspect of the processing of fre-
quencies is being examined in more
detail: How can frequency estimates be
systematically influenced? Admittedly,
there are numerous findings indicating
that such influence is possible, however,
up till now the studies have been rather
unsystematic, and the explanations for
the observed effects are often of a post-
hoc nature. Our theoretical basis is a self-
developed hybrid model consisting of a
neural network and a production system
that is based on the theory of associative
learning. This model gives predictions
about when frequency of occurrence esti-
mates are distorted and when they are in
accordance with actual facts. Three major
influences that can distort frequency of
occurrence estimates are currently being
examined in greater detail: the impact of
prior knowledge, the role of attention-
directing processes during the encoding
of information and the influence of addi-
tional information. In the period covered
by this report we carried out a series of
experiments in which such predictions
were successfully tested. The general
goal is to create a precise, integrative
process-model of how frequency of
occurrence estimates arise. A model of
this type could be used for the preven-
tion of judgemental errors, which play an
important role in economic and political
but also everyday decisions.

Where do decisions come from?
In economics decisions are explained as
outcomes of rational thinking: A person
who has to come to a decision assesses
the probabilities and the importance of
all possible consequences and compares
the expected utilities of the different
alternatives. Experiments of Kahnemann,
the 2002 Nobel prize winner for econom-
ics, have shown that frequently decisions
do not correspond to this theory. We
develop models which explain decisions
as the result of associative learning (the
rat “decides” whether to go to the left or
to the right in the T-maze). By means of
computer simulations we generate and
test predictions which different models of
learning make about decisions in experi-
mental settings.

TThhiinnkkiinngg  aanndd  DDeecciissiioonn  MMaakkiinngg
Frequency Processing

Sedlmeier, Peter: Improving statistical
reasoning: theoretical models and practical
implications. London: Lawrence Erlbaum, 1999.

Sedlmeier, Peter; Köhlers, Detlef: 
Wahrscheinlichkeiten im Alltag. 
Westermann, 2001.

CCoonnttaacctt::
Prof. Dr. Peter Sedlmeier

E-mail: peter.sedlmeier@phil.tu-chemnitz.de
Phone: +49 (0) 371|531 64 31

Fax: +49 (0) 371|531 64 10
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In existing infrastructures there are many different platforms and
services, which communicate with a variety of partly proprietary pro-
tocols and mechanisms with each other. Modern infrastructures try
to unify this communication by utilizing standardized protocols and
mechanisms. The goal is to reduce redundancies in the storage of
user data on the different platforms with a centralized approach and
to consolidate the stored data. The department of systems and net-
work administration of the Heinz Nixdorf Institute embarks on this
strategy to provide its users with the most sophisticated and easy to
use working environment possible.

FFuuttuurree--oorriieenntteedd  IInnffrraassttrruuccttuurreess
Dipl.-Inform. Markus Hohenhaus

Network and Systems

Administration

Network and Systems 

Administration

http://wwwhni.upb.de/rb
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Tasks of the Department for Systems
and Network Administration
The central user management, the instal-
lation and maintenance of internet ser-
vices like mail, web, file and print ser-
vices, the backup of user data and the
installation of workstations used by the
staff and students, are the primary tasks
for the networking and administration
group. At the moment we provide support
for Windows, Linux und UNIX based work-
stations and servers.

The security of the network and all ser-
vices and clients within had a top priority
in the last few years. However, the used
mechanisms and services have reached
such a high acceptance and quality
throughout the institute, that a constant
intervention and monitoring is not neces-
sary any more. Nonetheless the dangers
from viruses, Trojans, hoaxes and hackers
involved in using networked services and
the internet, have not decreased. Even
with the most sophisticated security
mechanisms, infrastructures and their
users are still exposed to attacks. Eventu-
ally the conclusion to this is, that the
security of an infrastructure highly
depends on how users deal with their
computers and their understanding of
security.

Structural Modernizations
Besides the time consuming day-to-day
operations in the last year, the depart-
ment of systems and network administra-
tion was mainly employed in the task of
the renewal and modernization of the net-
work and server infrastructure. In the
course of this, old servers were replaced
by new hardware and the available stor-
age space for the research groups has
again been increased. The allocation of
internet services on the servers has been
checked as well and first drafts have been
developed for the relocation and grouping
of services. The goal is to improve the reli-
ability of services and stored data and to
simplify the administration.

Almost unnoticed by our users we
have worked on very important changes

to our network infrastructure. We will con-
duct the first modifications in the first
quarter of the next year, followed by a
complete revamp of the whole infrastruc-
ture including the switch form private to
public IPs for all clients and servers and
a major change to the windows domain
structure.  In the wake of these changes
we will also offer a new service to every
research group: a Microsoft Exchange
mail server. Whereby the research groups
will be able to decide if they want to stay
with the traditional UNIX based mail ser-
vice or if they want to use the new Win-
dows based mail service with a collabora-
tive environment.

Although these changes will directly
affect all users in a way, that they have to
cope with the new environment, the
changes to the infrastructure that will fol-
low later next year will have an even big-
ger impact on everybody. These changes
will totally alter the way users will authen-
ticate to our network. We will switch to a
standardized protocol for all platforms
based on LDAP (Lightweight Directory
Access Protocol) and Kerberos. We
already tested this last year extensively
and are at the moment preparing every-
thing for the switch to be as smooth as
possible.

What we try to achieve is to link our
user management to the user manage-
ment of the Centre of Information and
Media Technologies (IMT), the central
point for network and user administration
at the university. With this link it will be
possible, to use the user information
stored at the IMT for the authentication
process to resources of the HNI. The final
goal is to provide the user with a single
login, which he can use throughout the
university independent of the department
he belongs to or the status (staff or stu-
dent) he holds. If he got the proper autho-
rizations, he will be able to log to a com-
puter in the HNI infrastructure as well as
to computers of the department of com-
puter science or the IMT with the same
login and password. This will not only
enable the user to comfortably use many

New Server and Storage Systems of
the Heinz Nixdorf Institute

resources from different places, it will
also provide the administration with
the means to efficiently control the
access to these resources and  data
flow. It will be also possible to estab-
lish a single sign-on mechanism,
where a user has only to type his
password once to gains access to
every available resource with the
issued credentials.

Web Server Changes
The transitions of the internet presen-
ce of the HNI to the new layout will
hopefully be finished at the beginning
of next year. It was delayed due to
some unpredictable factors, which
arose during the last year. On the one
hand, we had to take the upcoming
changes of the network infrastructure
and authentication system into
account and prepare the web server
accordingly. On the other hand, it was
again necessary to change the final
layout of our internet presence, as
well as to import the data from the old
intranet into the new content manage-
ment system. As we had to realize, a
simple import was not possible,
because the data basis was incorrect.
Hence we had to clean the data basis
form incorrect and duplicate data,
which we just recently finished, so
that we now have a clean data basis
that reflects the current environment.
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FFaaiirrss//CCoonnffeerreenncceess//SSeemmiinnaarrss
7. Paderborner Frühjahrstagung “Innovative Sup-
ply-Chain Management through intelligent logistic
networks - Potentials and Reisks of new technolo-
gies”

On April 7th the 7. Paderborner Frühjahrstagung
took place at the Heinz Nixdorf Institute. This year’s
conference focus was a critical discussion of new
trends in the Supply-Chain Management, esp. in
the automotive industry. Experts from research and
practice showed the development in this area
through the new technologies. main speaker were
Dr. Hans-Christoph Dönges, leader sector Develop-
ment RFID of Siemens AG and H. Hennicke, chair of
the VW factory in Chemnitz. They talked about the
adoption of RFID for logistic systems of the next
generation and the development of transparent pro-
cesses in the production cycle. 

More than 150 participants took the possibility to
inform themselves in four parallel sessions about
research projects, best practice examples and new
topics round about the conference’s topic. Experts
of Daimler Chrysler AG, Audi AG, Volkswagen AG,
j&m Management Consulting AG, Vaillant Group
and arvato systems GmbH presented their work
about trends and developments in the area of coo-
perative work within the supply-chain.  Other topics
were the integration of SME’s into the Supply-Chain
and local control processes through agent systems.
Beside others, speakers of the TU Chemnitz, the PSI
AG, the university of Osnabrück and of the “Bayri-
schen Forschungsverbundes für Wirtschaftsinforma-
tik (FORWIN)” presented innovations and detailed
solutions. 

SSppiinn--OOffffss
DDrr..  KKeetttteerreerr
Dr. Ketterer deals with the development, construc-
tion, and introduction of branch solutions, espe-
cially in co-operation with leading EDP and software
producers. At that he draws on detailed SAP-experi-
ence.

FFrraauunnhhooffeerr--AAnnwweenndduunnggsszzeennttrruumm  ffüürr  LLooggiissttiikk--
oorriieennttiieerrttee  BBeettrriieebbsswwiirrttsscchhaafftt
The ALB is concerned with all technological busi-
ness issues that occur with the creation and imple-
mentation of in-house and corporate production
and logistics processes, and that can be solved by
dint of innovative information technology.

NNeettSSkkiillll  AAGG
The Net-Skill Inc. manages and markets compe-
tence site, a coaching network for managers. It pro-
vides reasonable prepared practice-tips, studies,
articles, and guidelines from highly qualified
experts from the fields of management, business
systems, and law.

eennttrriiccee  GGmmbbHH  
The entice GmbH supports its customers in the 
development of individual software solutions from
application hosting in its own computer center to 
the implementation of own software projects. 
Furthermore special seminars are offered in the 
areas e-business and mobility.

PPrroo..XX  GGmmbbHH
The Pro.X Ltd offers competent advise and applica-
tion-support in the sector of process optimizing in
trade and industry. Starting from the process of
service production an optimal workflow organiza-
tion is developed which functions as an widespread
reorganization concept and which can come up to
the replacement of a PPS-system.

IIPPTT  SSooffttwwaarree  GGmmbbHH
During the last years IPT developed in cooperation
with industry and science special methods to meet
the requirements for quality and productivity in the
highly automated manufacturing processes. In
addition to new software products IPT’s work con-
tains consulting, guidance and individual support
at the customer.

AAddddiittiioonnaall  FFuunnccttiioonnss
Management of the Fraunhofer-Anwendungszen-
trums für Logistikorientierte Betriebswirtschaft
(ALB)
Member of the research advisory board of the BVL
Member of the senate of the DFG
Member of advisory committee of Cartec Lipp-
stadt
Member of advisory committee of CentConsult
Pro.X GmbH
Member of advisory committee of Paderborner
Center for Parallel Computing (PC²)
Head of Competence Center PPS-SCM-Systeme,
EAI-Systeme, Elektronische Marktplätze sowie
CAS-CRm-Systeme der NetSkill AG

CCuurrrreenntt  RReesseeaarrcchh  PPrroojjeeccttss
BMBF: CoagenS – Adaptive production networks in
series manufacturing
CoagenS is meant to support production planning
and controlling in production networks via multi-
agent-systems to provide significantly improved
results compared to PPS- and SCM-systems
employed today. CoagenS unifies industrial enter-
prises as users, software-houses as product devel-
opers and the HNI as their universitary partners.

DFG: SFB 376 “Massively Parallel Computing: Algo-
rithms – Design Methods - Applications”, project
C2: “real-time, hierachical planing and control of
networked production systems ”
Goal of the research are online-planning and -con-
trol systems for production and logistics, which are
qualitative equal to offline-systems because of their
parallel approach.

SFB 614: “Self-Optimizing Concept and Structure in
mechanical engineering”
project A2: “Behavior-orientated Self-Optimization”
Goal ist he formulation of a behavior-orientated
self-optimzation. It dynamically adjusts the beha-
vior of a mechatronic system to its environment,
without the use of explicit models

DFG “modeling of production”: 
project “simulation of production chains and their
dynamically adjusted detail fort he use in a virtual
environment”.
Goal of the project ist he devepolment of a basis for
a simulation tool, in which the user is active part of
the simulation

Project “Interdisziplinäre Forschungsarbeiten in den
Gebieten Modellierung und Simulation sowie
Datenstrukturen und Algorithmen, Aktive Benutzer-
unterstützung zur Analyse von Materialflusssimula-
tionen in virtuellen Umgebungen, Datenstrukturen,
Rendering- und Approximationsalgorithmen zur Dar-
stellung virtueller, geometrischer 3D-Szenen” (com-
puter-aided analysis of material-flow-simulations in
virtual environments)

Project “Rechnerunterstützte Konstruktion von
Systemen zur Lenkung der Fertigung” (computer-
aided construction fort he monitoring of the manu-
facturing): 
Goal of this project is a component library for the
configuration of a monitoring system based on the
model-based description of a production system

Graduiertenkolleg “Parallele Rechnernetzwerke in
der Produktionstechnik”

NRW-Graduate-School “Graduate School of Dynamic
Intelligent Systems”

Interdisciplinary cooperation project: Neue Bahn-
technik Paderborn NBP 
Here the project group develops among other
things an agent-based, absolutely distributed ope-
rational concept for an objective-adjusted traffic

CCuurrrreenntt  IInndduussttrryy  CCoo--ooppeerraattiioonnss
Alba Moda GmbH
Optimization of the forecast systematics

arvato logistics services:
Simulation of a distribution center
Design and implementation of 3D-animations

BMW Werk Leipzig:
Cooperation with the “Digitale Fabrik Werk Leipzig”
of the BMW Group, Plant Leipzig

Bombardier Transportation (Signal) Germany GmbH
Objective of the cooperation is the conception of
new operational concepts and the development of
supporting tools

Continental Teves AG & Co OHG:
Expansion of production planning and –monitoring
with OOPUS-DPS for all European sites
Development of a tool fort he classification of the
supplier

Daimler Chrysler AG

Degussa AG
DSS: Design and development of a Decision Sup-
port System for optimisation und simulation of
transport chains
FIST: Design, development and introduction of a
freight-charge-information-system Development of a
location-information-system for storehouses and
distributors
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PPuubblliiccaattiioonnss
Gausemeier, J.; Frank, U.; Giese, H.; Klein, F.;
Schmidt, A.; Steffen, D.; Tichy, M.: A Design Metho-
dology for Self-Optimizing Systems. In: Gesamtzen-
trum für Verkehr (Hrsg.): AAET 2005 - Automation,
Assistance and Embedded Real Time Platforms for
Transportation - Airplanes, Vehicles, Trains. Procee-
dings 6th Braunschweig Conference February 16-17
2005, Technical University of Braunschweig, 2005

Gausemeier, J.; Grafe, M.; Matysczok, C.; Oehlschlä-
ger, H.; Krebs, J.: Eine mobile Augmented Reality
Versuchsplattform zur Untersuchung und Evaluation
von Fahrzeugergonomien. In: Schulze, T.; Horton,
G.; Preim, B.; Schlechtweg, S. (Hrsg.): Proceedings
“Simulation und Visualisierung 2005”. Magdeburg,
3. und 4. März 2005

Gausemeier, J.; Frank, U.; Schmidt, A.: Active Pat-
terns of Self-Optimization as a Means for the
Design of Intelligent Systems. In: Lin, Z.Q.; Shpi-
talni, M.; Meng, G.; Lu, S. (Hrsg.): New Trends in
Engineering Design. Proceedings of 15th Internatio-
nal CIRP Design Seminar 2005, Shanghai, China,
22. – 26. Mai 2005

Gausemeier, J.; Frank, U.; Redenius, A.; Steffen, D.:
Domänenübergreifende Spezifikation der Prinziplö-
sung von mechatronischen Systemen mit einer
inhärenten Teilintelligenz. In: Gausemeier, J.; Ram-
mig, F.; Schäfer, W.; Wallaschek, J. (Hrsg.): Intelli-
gente mechatronische Systeme. 3. Paderborner
Workshop Intelligente mechatronische Systeme,
HNI-Verlagsschriftenreihe, Band 163, Paderborn,
2005

Schmidt, A.: Wirkmuster zur Selbstoptimierung als
Konstrukte für den Entwurf intelligenter Systeme.
In: Gausemeier, J.; Rammig, F.; Schäfer, W.; Walla-
schek, J. (Hrsg.): Intelligente mechatronische
Systeme. 3. Paderborner Workshop Intelligente
mechatronische Systeme, HNI-Verlagsschriften-
reihe, Band 163, Paderborn, 2005

Gausemeier, J.; Rammig, F.; Schäfer, W.; Walla-
schek, J. (Hrsg.): Intelligente mechatronische
Systeme. 3. Paderborner Workshop Intelligente
mechatronische Systeme, HNI-Verlagsschriften-
reihe, Band 163, Paderborn, 2005

Gausemeier, J.; Redenius, A.: Entwicklung mecha-
tronischer Systeme. In: Schäppi, B.; Andreasen, M.
M.; Kirchgoerg, M.; Radermacher, F. J. (Hrsg.): Hand-
buch Produktentwicklung. Carl Hanser Verlag, Mün-
chen, S. 547 - 575, 2005

Dangelmaier, W.; Fischer, M.; Gausemeier, J.; Grafe,
M.; Matysczok, C.; Mueck, B.: Virtual augmented
reality support for discrete manufacturing system
simulation. In: Computers in Industry 56 (2005),
May, Nr. 4, S. 371 - 383 

Bauch, J.; Radkowski, R.; Zabel, H.: An Explorative
Approach to the Virtual Prototyping of Self-optimi-
zing Mechatronic Systems. In: ProSTEP iViP Science
Days 2005 - Cross Domain Engineering. Darmstadt,
28. – 29. September 2005

Redenius, A.; Steffen, D.: Instruments for the plan-
ning of development-processes. In: Proceedings of
the 1st International Conference on Design Enginee-
ring and Sciene. Wien, 28. - 31. Oktober 2005

Shen, Q.; Grafe, M.; Bauch, J.; Radkowski, R.: Inter-
disciplinary Knowledge Sharing in Solution Ele-
ments Based Virtual Prototyping of Mechatronic
Systems. In: Shen, W.; James, A.; Barthes, J.-P.; Lin,
Z. (Hrsg.): The 9th International Conference on
CSCW in Design Bd. 2. Coventry, UK, 24. - 26. Mai
2005

Gausemeier, J.; Schäfer, W.; Eckes, R.; Wagner, R.:
Ramp-Up and Maintenance with Augmented Reality
in Development of Flexible Production Control
Systems. In: CARV 2005 - Todays Reactions Tomor-
rows Challenges. Proceedings 1st International Con-
ference on Changeable, Agile, Reconfigurable and
Virtual Production, 22.-23. September 2005, Tech-
nische Universität München

Shen, Q.; Gausemeier, J.; Bauch, J.; Radkowski, R.:
A 2D+3D Virtual Prototyping System for the Design
of Self-Optimizing Mechatronic System. In: Moal-
lem, Abbas (Hrsg.): 11th International Conference
on Human-Computer Interaction. 22. - 27. Juli 2005,
Las Vegas, Nevada, USA, 

Balazova, M.: Methode zur Leistungsbewertung und
Leistungssteigerung der Mechatronikentwicklung.
Dissertation, Fakultät für Maschinenbau, Universität
Paderborn, HNI-Verlagsschriftenreihe, Band 174,
Paderborn, 2005

Orlik, L.: Wissensbasierte Entscheidungshilfe für
die strategische Produktplanung. Dissertation,
Fakultät für Maschinenbau, Universität Paderborn,
HNI-Verlagsschriftenreihe, Band 162, Paderborn,
2005

Matysczok, C.: Dynamische Kantenextraktion – Ein
Verfahren zur Generierung von Tracking-Informatio-
nen für Augmented Reality-Anwendungen auf Basis
von 3D-Referenzmodellen. Dissertation, Fakultät für
Maschinenbau, Universität Paderborn, HNI-Verlags-
schriftenreihe, Band 165, Paderborn, 2005

Shen, Q.; Gausemeier, J.; Bauch, J.; Radkowski, R.:
A Cooperative Virtual Prototyping System for Mecha-
tronic Solution Elements based Assembly. In: Jour-
nal of Advanced Engineering Informatics 19 (2005)
169-177

Gausemeier, J.; Stollt, G.; Dreher, C.; Kinkel, S.:
WZM 20XX - Initiative für die Werkzeugmaschine
von morgen - Strategische Planung leicht gemacht.
ZwF Jhrg. 100 (2005) 7-8

Gausemeier, J.; Ebbesmeyer, P., Steffen, D.: Selbst-
optimierung als Perspektive für die Gestaltung intel-
ligenter Fertigungssysteme. ZwF Jhrg. 100 (2005) 9

Gausemeier, J.; Binger, V.; Stollt, G.: Managing the
Increasing Dynamics of Innovations. In: Computer
Integrated Manufacturing. Proceedings 7th Interna-
tional Conference on CIM, 16th - 19th May 2005,
Gliwice-Wisla, Polen, 2005

Kinkel, S.; Dreher, C.; Gausemeier, J.; Binger, V.;
Stollt, G.: Spitzenstellung verteidigen - Neue
Ansätze für die strategische Planung im mittelstän-
dischen Werkzeugmaschinenbau. In: Intelligenter
Produzieren - Produktionstechnik aus Deutschland
gestaltet die Zukunft. VDMA Verlag, Ausgabe
3/2005, Frankfurt a. M., 2005

CCoommppuutteerr  IInntteeggrraatteedd  MMaannuuffaaccttuurriinngg
Prof. Dr.-Ing. Jürgen Gausemeier

Knorr Bremse AG:
Intention of the cooperation is the enhancement of
Knorr’s AG’s delivery reliability to 95%
Reduction of delivery time of Knorr Bremse Berlin
Product-oriented reduction of version diversity and
process optimization

Pavone AG:
Creation of business processes in the context of
client-server surroundings; Specifications SCM-
systems; Development of a concept for a further
developed expert-engine

Siemens Dematic:
Method development for improving software engi-
neering for warehouse-management-systems

VVoollkksswwaaggeenn  AAGG
Development of an ontegrated scheduling software
fort he motor prduction of the plants Chemnitz &
Salzgitter

SScciieennttiiffiicc  CCoo--ooppeerraattiioonnss
Helwan University Cairo, Egypt
Prof. Dr.-Ing. M. Osman
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Stollt, G.: Future scenarios and new business
models for the machine tool industry. In: Machine
Tools - Impact of the latest technologies and inno-
vative business practices. MANTYS Public Con-
ference auf der EMO in Hannover, 19. September
2005

Kinkel, S; Stollt, G.: Die Zukunft darf uns nicht über-
rumpeln. Symposium “Neue Werkzeugmaschinen
für die Produktion von morgen”. Presseinformation
des EMO Artikeldienstes des Vereins Deutscher
Werkzeugmaschinenfabriken (VDW) e.V., Frankfurt
a. M., 2005

Gausemeier, J.: Von der Mechatronik zur Selbstopti-
mierung - Herausforderungen an die domänenüber-
greifende Zusammenarbeit. ProduktDatenJournal
Nr. 1 | 2005

Gausemeier, J.; Frank, U.; Schulz, B.: Domänenüber-
greifende Spezifikation der Prinziplösung selbstop-
timierender Systeme unter Berücksichtigung der auf
das System wirkenden Einflüsse. In: Mechatronik
2005 - Innovative Produktentwicklung. Verein Deut-
scher Ingenieure, VDI-Berichte 1892.1, Düsseldorf,
2005

Gausemeier, J.: Die Zukunft vorausdenken. VDI
nachrichten, Ulm, 7.10.2005

Gausemeier, J.; Frank, U.; Steffen, D.: Entwicklung
selbstoptimierender Systeme. Konstruktion Oktober
10-2005

Gausemeier, J.; Bauch, J.; Radkowkski, R.; Zabel, H.:
Augmented Prototyping-Umgebung für die Analyse
intelligenter mechatronischer Systeme. In: Gause-
meier, J.; Grafe, M. (Hrsg.): Augmented & Virtual
Reality in der Produktentstehung. 4. Paderborner
Workshop, 9. - 10. Juni 2005, HNI-Verlagsschriften-
reihe, Band 167, Paderborn, 2005

Gausemeier, J.; Grafe, M. (Hrsg.): Augmented & Vir-
tual Reality in der Produktentstehung. 4. Paderbor-
ner Workshop, 9. - 10. Juni 2005, HNI-Verlagsschrif-
tenreihe, Band 167, Paderborn, 2005

Berssenbrügge, J.: Virtual Nightdrive – Ein Verfahren
zur Darstellung der komplexen Lichtverteilungen
moderner Scheinwerfersysteme im Rahmen einer
virtuellen Nachtfahrt. Dissertation, Fakultät für
Maschinenbau, Universität Paderborn, HNI-Verlags-
schriftenreihe, Band 177, Paderborn, 2005

Frank, U.: Spezifikationstechnik zur Beschreibung
der Prinziplösung selbstoptimierender Systeme.
Dissertation, Fakultät für Maschinenbau, Universität
Paderborn, HNI-Verlagsschriftenreihe, Band 175,
Paderborn, 2005

Berger, T.: Methode zur Entwicklung und Bewertung
innovativer Technologiestrategien. Dissertation,
Fakultät für Maschinenbau, Universität Paderborn,
HNI-Verlagsschriftenreihe, Band 176, Paderborn,
2005

Gausemeier, J.; Wenzelmann, C.: Auf dem Weg zu
den Produkten für die Märkte von morgen. In: Gau-
semeier, J. (Hrsg.): Vorausschau und Technologie-
planung. 1. Symposium für Vorausschau und Tech-
nologieplanung Heinz Nixdorf Institut, 3. - 4.
November 2005, Schloß Neuhardenberg, HNI-Ver-
lagsschriftenreihe, Band 178, Paderborn, 2005

Stollt, G.: Wissensbasis für die Erstellung von Markt
und Umfeldszenarien für die Werkzeugmaschinen-
industrie. In: Gausemeier, J. (Hrsg.): Vorausschau
und Technologieplanung. 1. Symposium für Voraus-
schau und Technologieplanung Heinz Nixdorf Insti-
tut, 3. - 4. November 2005, Schloß Neuhardenberg,
HNI-Verlagsschriftenreihe, Band 178, Paderborn,
2005

Gausemeier, J. (Hrsg.): Vorausschau und Technolo-
gieplanung. 1. Symposium für Vorausschau und
Technologieplanung Heinz Nixdorf Institut, 3. - 4.
November 2005, Schloß Neuhardenberg, HNI-Ver-
lagsschriftenreihe, Band 178, Paderborn, 2005

Gausemeier, J.: From mechatronics to self-optimi-
zing concepts and structures in mechanical engi-
neering: new approaches to design methodology.
International Journal of Computer Intergrated Manu-
facturing Volume 18, Number 7, October-November
2005

Gausemeier, J.: Potenziale und Herausforderungen
des Innovationsfelds Mechatronik. ProduktDaten-
Journal Nr. 2 | 2005

Gausemeier, J.; Brüseke, U.: Employment of Biblio-
metric Analysis in the Strategic Early-Warning. In:
Trends in Computer Aided Innovation. Proceedings
of the 1st FIP Working Conference on Computer
Aided Innovation. Ulm, 14. – 15. November 2005

Gausemeier, J.; Radkowski, R.: Methode zur evolu-
tionären Optimierung der Wirkstruktur mechatroni-
scher Systeme. Proceedings of the 16. Symposium
Design for X, Neukirchen, 13./14. Oktober 2005

Shen, Q.; Grafe, M.; Bauch, J.: Interactively Assem-
ble Mechatronic Virtual Prototyping in VR Environ-
ment. In: Virtual Concept 2005: International Con-
ference on Virtual Reality Technology for Design,
Manufacturing and Industrial Process Implementa-
tion. Biarritz, France, 8. – 10. November 2005

Gausemeier, J.: Design Tomorrow’s Mechanical
Engineering Products. Proceedings of the ITI 3rd
International Conference on Information Communi-
cations Technology - Enabling Technology for the
New Knowledge Society. Cairo, Egypt, December
2005

Fründ, J.; Gausemeier, J.; Matysczok, C.; Radkowski,
R.: Using Augmented Reality Technology to Support
the Automobile Development. In: Lecture Notes in
Computers Science - Volume 3168. Springer-Verlag
GmbH, Heidelberg, 2005

FFaaiirrss//CCoonnffeerreenncceess//SSeemmiinnaarrss
Wincor World 2005
International in-house exhibition of Wincor Interna-
tional GmbH (more than 7000 visitors). The interac-
tive AR-exhibit ”ProCash 4000” was presented by
the workgroup.
January 25 to 27, 2005, Paderborn

5th Innovation Workshop Strategic Product Plan-
ning – Getting to know and use methods
Conference for key business figures and decision
makers who are involved in forward-looking busi-
ness management – Overview of innovation proces-
ses, discussion of success stories and provision of
a systematic insight into the methods and tools to
strengthen innovative drive in companies.
March 8 to 9, 2005, Wiesloch

IEEE VR2005
At the leading international conference on Virtual
Reality, which took place in Germany for the first
time, a current range of AR/VR-projects was pre-
sented.
March 12 to 16, 2005, Beethovenhalle, Bonn

3rd Paderborn Workshop ”Intelligent Mechatronic
Systems”
Workshop for specialists and executives from 
industry and research institutes, who work decisivly
on research and development in sphere of future
mechanical engineering systems. A forum for
discussion and the exchange of experience is of-
fered. The topics are new developments in sensor
and actuators technology, methods and software-
tools for design, application of Augmented Reality
and Virtual Reality, capability of adaption and self-
optimisation as well as the support of interdiscipli-
nary cooperation.
March 17 to 18, 2005, Heinz Nixdorf MuseumsFo-
rum, Paderborn

Hannover Trade Fair 2005
The workgroup was represented on the Hannover
Trade Fair within the Faculty of Mechanical Enginee-
ring of the University of Paderborn. They presented
a range of their current research projects. The exhi-
bits arouse high interest of the visitors. One of the
visitors was Harald Schartau, State Minister of Eco-
nomic Affairs and Employment of North Rhine-West-
phalia at that time. He caught up on current
research topics and results from Paderborn.
April 11 to 15, 2005, Hannover

4th Paderborn Workshop on Augmented & Virtual
Reality in Product Development
Forum for developers and users from research insti-
tutes and industry for exchanging and discussing
current results in relation to basic principles and
applications of VR/AR technology. 
June 9 to 10, 2005, Heinz Nixdorf MuseumsForum,
Paderborn

1st Symposium on Foresight and Technology Plan-
ning Heinz Nixdorf Institute
The symposium offers an annual forum, in which
experts present and discuss their work in the area
of the strategic product and technology planning
and can maintain the exchange of experience. The
meeting addresses decision makers from enterpri-
ses, which are concerned with the organization of
the business of tomorrow, as well as determining
personalities from relevant institutes.
November 3 to 4 2005, Schloß Neuhardenberg

7th International Shanghai Industry Fair 2005
The ”Joint Competence Centre Virtual & Augmented
Reality” of the Heinz Nixdorf Institute and the
Shanghai Jiao Tong University presented the
”Shanghai Nightdriver”, a system for the virtual pro-
totyping of lightning systems. The exhibit was
honoured with the award for ”Best University
Booth”
November 4 to 9, 2005, Shanghai, Peoples Repu-
blic of China
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AAddddiittiioonnaall  FFuunnccttiioonnss
Member of the Board and General Manager of the
scientific society ”Berliner Kreis – Wissenschaftli-
ches Forum für Produktentwicklung e.V.”
Initiator and chairman of the supervisory board of
UNITY AG - internationally operating consultancy
for strategies, processes, technologies and
systems
Member of the supervisory board of Sterling SIHI
GmbH
Member of the acatech - Council for Engineering
Sciences at the Union of the German Academies
of Science and Humanities

SSppiinn--OOffffss
UUNNIITTYY  AAGG
UNITY AG is an internationally operating consult-
ancy for strategies, processes, technologies and
systems. The focuses of our consulting services
comprehend the fields Innovation & Product Deve-
lopment, IT-Management & Cost Reduction and Out-
put Optimization & Controlling. We have assign-
ments with clients from various manufacturing
industries (Automotive Industry, Machine and Plant
Engineering, Aerospace Industry, Electronic Indu-
stry, Furniture Industry), but also in the Power and
in the Health Care Market. In the fiscal year
2004/2005 the company with its 105 employees
reached a volume of 11,351 million Euros. Loca-
tions can be found in Paderborn, Stuttgart, Ham-
burg and Munich as well as in Zurich and Cairo.
http://www.unity.de

FFAASSTTEECC  GGmmbbHH
FASTEC GmbH, founded in 1995, focuses on mate-
rial handling automation, especially on conveyor
controls, manufacturing execution systems and
integration services for assembly automation. Con-
trol solutions realized by FASTEC are based on 
engineering tools designed by the company itself.
These tools improve engineering efficiency and
speed up the implementation of custom specific
applications due to features like configuration
instead of programming and virtual commissioning.
Customers are found in highly innovative industries
like electronic assembly, automotive and medical
technology. Ultimate flexibility, reliability, process
transparency and operator convenience are im-
portant features of these solutions. One highlight
implemented in FASTEC´s engineering workbench is
virtual commissioning based on a 3D- conveyor
system model, including all sensor and actuators
and animated with the control software for the real
PLC. Thus FASTEC gets their customers faster to pro-
duction start.
http://www.fastec.de

SScceennaarriioo  MMaannaaggeemmeenntt  IInntteerrnnaattiioonnaall  AAGG  ––  SSccMMII  AAGG
ScMI AG, founded in 1998, is a public limited com-
pany for company future design and strategic com-
pany management. ScMI AG supports companies
and organisations in aligning to market and en-
vironment changes, developing visionary strategies
as well as in the design and implementation of
strategic management, innovations and forecast
processes. 
http://www.scmi.de

mmyyvviieeww  ssyysstteemmss  GGmmbbHH
myview systems GmbH, a former spin-off of UNITY
AG, specializes in effective product information
management in e-business. The myview product
family offers cross-media publishing for complex
products and online information systems for project
engineering and is a mature development platform
for information management on the internet.
http://www.myview.de

CCuurrrreenntt  RReesseeaarrcchh  PPrroojjeeccttss
SFB 614: Self-Optimizing Concept and Structure in
Mechanical Engineering
The aim is to explore the basic principles and
potential of self-optimization, to verify the results
using a demonstrator and to support development
using a comprehensive development methodology.
The workgroup plays a leading role in the following
subprojects (SP): SP A2: Behaviour-based self-
optimization; SP B2: Design methodology; SP B3:
Virtual prototyping; SP K: Coordination.
Supporting institution: DFG

Rail Cab–New rail technology for Paderborn
The aim of the project is to develop a new type of
rail system that would unite modern travel way
technology with the advantages of the Transrapid
and the use of existing rail lines. The activities
focus on: development and visualization of vehicle
and railroad depot concepts. 
Supporting institutions: State of North Rhine-West-
phalia / University of Paderborn

WZM20XX – Initiative for the machine-tool of 
tomorrow – Strategy, Transfer, Effect-Analysis
The aim of the concomitant plan to announce Werk-
zeugmaschine 2010 of the federal ministry of re-
search and development (BMBF) is the formulation
of a szenario-based instrument for strategy deve-
lopment as sustainable base for the strategical
design of company strategies of small and medium
machine tool developer and their medium-sized
clients. The project is being accomplished in co-
operation with the Fraunhofer-Institute for system 
development and innovation research (ISI). 
Supporting institution: BMBF

Mini Robot
The product design of miniaturized mechatronical
systems is to be supported by a development
environment. The development environment shall
include procedure systematics, specification tech-
niques, methods and software-tools. In the range of
the project, a demonstrator is being developed as a
miniaturized robot and produced as a prototype,
which, in a medium term, will serve as a research
platform for different tasks.

Competence Center Distributed Visualisation &
Simulation VISSIM
In the context of the competence centre VisSim a
Virtual Prototyping platform for the virtual testing of
complex mechatronic vehicle components has to be
developed by integrating simulation and visualisa-
tion techniques based on the driving simulator Vir-
tual Nightdrive.
Supporting institution: State of North Rhine-West-
phalia

wearIT@work
The project wearIT@work researches and develops
industrially-suited Wearable-Computing-Solutions
for the application fields of car production (Skoda),
maintenance of helicopters (EADS), hospital care
(gespag) and emergency intervention (the fire
department of Paris). It is necessary for specialists
of this area to be supported directly in their working
processes with extreme mobile, or in clothes inte-
grated, information- and communication systems.
Supporting institution: European Union

EUMECHA-PRO
The project EUMECHA-Pro - European mechatronics
for a new generation of production systems – is a
Coordination Action in the 6th European Framework
Program, which examines the future development
of mechatronics within the range of the manufactu-
ring technology. Roadmaps for the industrial appli-
cation and for the research are developed as well
as Best Practice examples of products and associa-
ted development processes and methods. On this
basis, concepts for the standardised training and
education on mechatronics in Europe are provided.
Supporting institution: European Union

TransMechatronic
The aim of this project is a comprehensive equip-
ment for the transfer of the technology mechatro-
nics into industrial practice. First an information
system is developed, which uncovers the state of
the art within the range of mechatronics and will be
operated as the Internet portal
”TransMechatronic.de”. Based on these results a
wide transfer will be conceived, e.g. in the form of
newsletters and fair appearances. In addition to the
work mentioned a development-benchmark is con-
ceived. This focuses on pointing out the specific
potential in the area of mechatronics to an enter-
prise and compile strategies to exploit this poten-
tial. An offer for training and education supple-
ments the projects.
Supporting institution: BMBF

System Integration Lab - CENTRONIC
In the context of the competence centre ”system
integration lab” the service centre CENTRONIC for
the development and manufacturing of complex
mechatronic products will be founded. Apart from
training and education courses industrial enterpri-
ses are supported in the validation and selection of
technologies as well as in the development of new
products.
Supporting institution: State of North Rhine-West-
phalia
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CCuurrrreenntt  IInndduussttrryy  CCoo--OOppeerraattiioonnss
A Visit Inside a Computer
The aim is to design and implement a multimedia
VR-AR exhibit for explaining the operation of com-
puter and internet. 
Customer: Heinz Nixdorf MuseumsForum

AR based prototyping in the vehicle pre-develoment
Today, real prototypes are used to design new vehi-
cle models. However, in many cases, no complete
real prototypes exist. Merely, partial components
are available. Other components such as auto body
and interior equipment are just available as 3D-
Models in the computer. Via an AR-system, virtual
construction of vehicles parts is shown on real vehi-
cle prototypes to support reviews and to visualize
design alternatives.
Partner: Volkswagen Nutzfahrzeuge AG

MANTYS – New Business Models for the Machine
Tool Industry
Within the project, future scenarios and innovative
Business Models for european producers and -
users of machine tools were acquired.
Customer: CECIMO – European Committee for Co-
operation of the Machine Tool Industries

Project Advance Development and Technology-
Roadmapping
In the project the innovation concept was opti-
mized, so that the innovation ability of the client
was lastingly strengthened by the establishment of
these new processes and structures. Particular
importance was attached to the fact that the exten-
ded procedures can be integrated smoothly into the
process landscape already existing. Beyond that it
was important to be able to convert ideas fast into
the practice and generate new products, applica-
tions or technologies from that. A substantial part
of the innovation concept was the preparation of a
Technology Roadmap. 
Customer: Weidmüller Interface GmbH & Co. KG

Potential analysis of laser structuring
The topic is the potential analysis of the technology
laser structuring for products of the customer. This
includes the analysis of existing products in terms
of their functionality, design and manufacturing
technologies used. Based on the assumption analy-
sis, solution concepts are developed as well as
recommendation for action, which are based on the
technology of direct-laser structuring.
Customer: Producer of electronic components

Technology Roadmap Connectivity
In the project a system for the strategic product-
and technology planning which allows the customer
to efficiently use information on technologies for
the further development of his products and servi-
ces is developed. The system is based on a techno-
logy database. The result of the project should be a
technology roadmap connectivity.
Customer: HARTING KGaA

MID-Study II
The main results of our 2003-Study “Opportunities
and Boundaries for the Technology MID” (Chancen
und Grenzen für den Einsatz der Technologie MID)
said, that a technology push for MID exists but the
necessary market pull for a further distribution 
failed to appear till now. In the context of a follow
up study in 2005 we carry out a market analysis
and a survey of previous MID projects to identify
the main success factors for the application of MID. 
Customer: 3-D MID e.V.

IBM-Study
The topic of this project is a study on 15 trendset-
ting technologies in the product development. For
the technologies Mechatronics, Integration of
Manufacturing and Virtual Reality / Augmented Rea-
lity the state of the art is analysed. Based on expert
consultations prognoses on the further develop-
ment of the individual technologies are provided. 
Customer: Berliner Kreis e.V.

SPP NRW
In the context of the project the results of the
BMBF-promoted research project Strategic Product
and Process Planning (SPP) will be transferred to
small and medium-sized enterprises from North
Rhine-Westphalia. For 10 enterprises firm specific
conversion manuals for the introduction of the stra-
tegic product and process planning are compiled. 
Customer: Companies from North Rhine-Westpha-
lia, supported by the State of North Rhine-Westpha-
lia

Process planning for a disturbance management in
the identification technology / PSI
Content of the project was the planning of the pro-
cesses for the maintenance of mobile data systems
in manufacturing. The mobile data systems serve
the identification of packages (identification tech-
nology). A processing concept was developed that
describes the necessary following operational
sequences for possible incidents and/or disturban-
ces of the mobile data systems.
Partner: UNITY AG

Competence Analysis
Within the project, the competencies of customers
and their potential for development were analyzed.
The aim is to present product and service innova-
tions to the customer, which are based on already
existing as well as additional competencies. They
turn to operation recommendation for action for a
strategic competitive positioning and for the re-
quired build-up of additional competencies.
Customer: Company of the automotive supply
industry

Virtual Testing of Innovative Headlight Systems
To visualize the functional behaviour of a Predictive
Advanced Front Lighting System (PAFS), a demon-
strator based on the VR driving simulator ”Virtual
Nightdrive” was developed. The system represents
descriptive the function mode of this new techno-
logy and facilitates the optimization of the algo-
rithms in the computer
Partner: Visteon Deutschland GmbH

AR-based Presentation of a Cash-Recycling System
The AR-interaction equipment VARI of the Heinz Nix-
dorf Institute formed the output platform for a fair
exhibit for the presentation of the new cash recy-
cling system ”ProCash 4000”. By means of the
technology the visitors could throw a virtual ”x-ray
vision” on the inside of the new product and
explore the innovative functions of the new product
interactively.
Partner: Wincor Nixdorf International GmbH
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PPuubblliiccaattiioonnss
Blanck, B.: Diskutieren mit der Methode der erwä-
gungsorientierten Pyramidendiskussion – ein Bei-
spiel für computerunterstütztes erwägendes Lernen.
Erscheint in: Tagungsbericht: “Zukunftswerkstatt
Lehrerbildung. Neues Lehren und Lernen durch E-
Learning. Der didaktische Mehrwert von E-Learning-
Konzepten in der Lehrerbildung”, Münster 2006

Blanck, B., Schmidt, C.: “Erwägungsorientierte Pyra-
midendiskussionen” im virtuellen Wissensraum
opensTeam. In: Djamshid Tavangarian, Kristin Nöl-
ting (Hrsg.): Auf zu neuen Ufern! E-Learning heute
und morgen. Münster: Waxmann. 2005, S. 67-76

Kerres, M., Keil-Slawik, R. (Hrsg.): Hochschulen im
digitalen Zeitalter: Innovationspotenziale und Struk-
turwandel. education quality forum 2004. Münster:
Waxmann, 2005

Keil-Slawik, R., Brennecke, A., Hohenhaus, M.: Mul-
timediaräume. In: E-teaching@university. Portalbe-
reich “Lernszenarien” im Portal www.e-teaching.org
der Bertelsmann-Stiftung und dem Ministerium für
Wissenschaft und Forschung des Landes Nordrhein-
Westfalen. http://www.e-teaching.org/didaktik/
konzeption/rahmen/raum/multimediaraum.pdf/

Hampel, T., Keil-Slawik, R., Selke, H.: Verteilte Wis-
sensorganisation mit Semantischen Räumen –
Distributed Knowledge Organization with Semantic
Spaces, i-com: Zeitschrift für interaktive und koope-
rative Medien, Heft 1/2005, 34–40.

Keil-Slawik, R.: Gestaltung lernförderlicher Infra-
strukturen – Eine technische Perspektive. In:
Michaelis et al.: Lernstatt Paderborn – Abschluss-
bericht. Paderborn, Januar 2005. S. 68-78

Keil-Slawik, R.: Dienste-Infrastrukturen als Mittel der
Wissensorganisation. In: Kerres, M. & Keil-Slawik, R.
(Hrsg.): Hochschulen im digitalen Zeitalter: Innova-
tionspotenziale und Strukturwandel. education
quality forum 2004. Waxmann: Münster, 2005, S.
13-28.

Hampel, T., Heckmann, P.: Deliberative Handling of
Knowledge Diversity –The Pyramid Discussion and
Position-Comentary-Response Methods as Specific
Views of Collaborative Virtual Knowledge Spaces.
In: Proceedings of Society for Information Techno-
logy and Teacher Education16th International Con-
ference Annual, SITE 2005, Phoenix, Arizona, USA,
March 1-5, 2005, 1942–1947.

Mungai, A.G., Hampel, T.: E-Learning in Kenya –
Asynchronous Distributed Knowledge Spaces for
Teacher Education. In: Proceedings of Society for
Information Technology and Teacher Education,
16th International Conference Annual, SITE 2005,
Phoenix, Arizona, USA, March 1-5, 2005, 3591–
3598.

Keil-Slawik, R., Hampel, T., Eßmann, B.: Re-Concep-
tualizing Learning Environments: A Framework for
Pervasive eLearning. In: Proc. IEEE Int. Conf. On Per-
vasive Computing and Communications PerCom
2005. Workshop on Pervasive eLearning PerEL ‘05,
Kauai Island, Hawaii, 8-12 March 2005, pp. 322–
326.

Hampel, T., Selke, H., Vitt, S.: Deployment of Simple
User-Centred Collaborative Technologies in Educa-
tional Institutions – Experiences and Requirements.

In: 14th IEEE International Workshops on Enabling
Technologies: Infrastructures for Collaborative
Enterprises, WETICE 2005, Linköping Universität,
Schweden, 2005.

Bopp, T., Hampel, T.: A Microkernel Architecture for
Distributed Mobile Environments. In: Chen, Chi-
Sheng; Filipe, Joaquim; Seruca, Isabel; Cordeiro,
José (Hrsg.): Proceedings of the 7th International
Conference On Enterprise Information Systems
(ICEIS 2005) Bd. 4 INSTICC, 2005, 151–156. 

Eßmann, B., Hampel, T.: A Framework For Distribu-
ted Objects in Peer-To-Peer Cooperation Environ-
ments. In: Chen, Chi-Sheng; Filipe, Joaquim;
Seruca, Isabel; Cordeiro, José (Hrsg.): Proceedings
of the 7th International Conference On Enterprise
Information Systems (ICEIS 2005) Bd. 4 INSTICC,
2005, 157–162.

Eßmann, B., Funke, H.: Providing Peer-to-Peer Fea-
tures to Existing Client-Server CSCW Systems. In:
Chen, Chi-Sheng; Filipe, Joaquim; Seruca, Isabel;
Cordeiro, José (Hrsg.): Proceedings of the 7th Inter-
national Conference On Enterprise Information
Systems (ICEIS 2005) Bd. 4 INSTICC, 2005, 271–
274. 

Bopp, T., Hampel, T., Eßmann, B.: A Lightweight
Approach to Unbreakable Links in WWW-Based
Hypertext Environments. In: Proceedings of the 7th
International Conference On Enterprise Information
Systems (ICEIS 2005) Bd. 4 INSTICC, 2005, 251–
255.

Vonrüden, M., Hampel, T.: Collaborative Ontologies
and its Visualisation in CSCW Systems. In: Procee-
dings of the 7th International Conference On Enter-
prise Information Systems (ICEIS 2005) Bd. 4
INSTICC, 2005, 294–299.

Geißler, S., Hampel, T.: Do agents have to be so
intelligent? – Self-organized knowledge construc-
tion in cooperative learning spaces supported by
agents. In: Piet Kommers, Griff Richards (eds.): Pro-
ceedings of Ed-Media – World Conference on Edu-
cational Multimedia, Hypermedia & Telecommuni-
cations, Montréal, Canada, June 27 – July 2, 2005,
3894–3901.

Hampel, T., Bertelt, K., Geißler, S.: CSVGS – Colla-
borative SVG-based Learning Spaces – New Potenti-
als For Collaborative Generating Of Web Based Lear-
ning Areas Spatial Structuring of the Web – a Web-
Based SVG-Shared Whiteboard Technology. In: Piet
Kommers, Griff Richards (eds.): Proceedings of Ed-
Media – World Conference on Educational Multime-
dia, Hypermedia & Telecommunications, Montréal,
Canada, June 27 – July 2, 2005, 1995–2003. 

Vonrüden, M., Hampel, T., Geißler, S.: Collaborative
Ontologies in Knowledge Management. In: Piet
Kommers, Griff Richards (eds.): Proceedings of Ed-
Media – World Conference on Educational Multime-
dia, Hypermedia & Telecommunications, Montréal,
Canada, June 27 – July 2, 2005, 2145–2152.

Roth, A.; Hampel, T.; Suhl, L.: Platform Spanning
Cooperative Learning through an Integration of
Distributed Environments based on Virtual Know-
ledge Spaces. In: Piet Kommers, Griff Richards
(eds.): Proceedings of Ed-Media – World Conference
on Educational Multimedia, Hypermedia & Telecom-
munications, Montréal, Canada, June 27 – July 2,
2005, 1620–1625..

Roth, A.; Hampel, T.; Suhl, L.: Von serverzentrierten
Lernobjekten zu kooperativen Wissensobjekten –
Ein wissensbasierter Integrationsansatz verteilter
Lernplattformen am Beispiel des virtuellen Studien-
fachs Virtual Operations Research/Management
Science. In: Fellbaum, Rebensburg, Schwill (Hrsg.):
3. Workshop “Grundfragen multimedialen Lehrens
und Lernens”, Reihe Informationsgesellschaft, Alca-
tel SEL Stiftung, Cottbus, 7./9. März 2005.

Goetz, F.; Eßmann, B.; Hampel, T.: Using a Shared
Whiteboard for Cooperative Visualization. In: Pro-
ceedings of HCI International 2005, Las Vegas,
Nevada, USA, July 2005.

Hampel, T., Büse, D., Xu, L.X.: Learning cultures in
the Land of the Dragon – requirements for the
application of learning mechanisms in a Chinese
German Faculty. In: 3rd Conference on Research in
Distance & Adult Learning in Asia an 4th Con-
ference on Distance Education in China, July 2005.

Bertelt, K., Hampel, T., Vonrüden, M.: SVG as a Key
Technology fort he Spatial Collaborative Structuring
of Knowledge. In: Conference and Exhibition, 4th
Annual Conference on Scalable Vector Graphics,
SVG Open 2005, Enschede, The Netherlands,
August 15-18, 2005

Bopp, T., Hampel, T., Vitt, S.: Lüüd liehrn tohoop
schrieven: Integration einer Wiki-Sicht in ein raum-
basiertes CSCW/L System Anforderungen und
Umsetzung. In: 3. Deutsche e-Learning Fachtagung
Informatik, DeLFI 2005, Universität Rostock, 13.-16.
September 2005, 23–34.

Hampel, T., Büse, D., Xu, L.X., Ferber, F.: Erfolgrei-
cher Einsatz von E-Learning-Systemen in China –
Lernkulturen und Lernstrukturen. In: 3. Deutsche e-
Learning Fachtagung Informatik, DeLFI 2005, Uni-
versität Rostock, 13.-16. September 2005, 351–
362.

Bleckmann, P., Sprotte, R., Eßmann, B., Hampel, T.:
Interaktive Lernobjekte in einem mobilen Einsatz-
umfeld. In: 3. Deutsche e-Learning Fachtagung
Informatik, DeLFI 2005, Universität Rostock, 13.-16.
September 2005, 339–350.

Hampel, T., Kahnwald, N., Roth,A., Köhler, T.: Unter-
stützung selbst verwalteter Gruppenprozesse in vir-
tuellen Gemeinschaften durch skalierbare Architek-
turkonzepte am Beispiel der Sifa-Community. In:
Meißner, K., Engelin, M. (Hrsg.): Virtuelle Organisa-
tion und Neue Medien 2005, Workshop GeNeMe
2005, Gemeinschaften in Neuen Medien, 6./7. Okt-
ober 2005, Dresden.

Roth, A., Hampel, T.: Konfigurierbare Softwarekom-
ponenten zur Unterstützung dynamischer Lern- und
Mittelschichtkomponenten in virtuelle Gemein-
schaften. In: Meißner, K., Engelin, M. (Hrsg.): Vir-
tuelle Organisation und Neue Medien 2005, Works-
hop GeNeMe 2005, Gemeinschaften in Neuen
Medien, 6./7. Oktober 2005, Dresden.

Hampel, T., Roth, A.: Rapid Development of Non-
Monolithic CSCL-Applications – About the Benefits
of Using a Prescribed Terminology in Web Program-
ming, In: Proceedings of World Conference on E-
Learning in Corporate, Government, Healthcare, and
Higher Education, (AACE), 24–28. October 2005
Vancourver, BC Canada, 2095–2102.

WWoorrkkggrroouupp  CCoommppuutteerrss  aanndd  SSoocciieettyy
Prof. Dr.-Ing. Reinhard Keil-Slawik
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Bleckmann, P., Sprotte, R., Eßmann, B.; Hampel, T.:
Interactive Learning Objects in Mobile E-Learning.
In: Proceedings of World Conference on E-Learning
in Corporate, Government, Healthcare, and Higher
Education, (AACE), 24–28. October 2005 Vancour-
ver, BC Canada, 2809–2816.

Bopp, T., Hampel, T.: Integration of New Technolo-
gies into a Room-Based CSCW System. In Procee-
dings of World Conference on E-Learning in Corpo-
rate, Government, Healthcare, and Higher Educa-
tion, (AACE), 24–28. October 2005 Vancourver, BC
Canada, 2822–2827.

Eßmann, B., Hampel, T.: Connectivity – Context –
Consistency: Key Factors for Mobility Supporting
CSCW/L-Environments. In: Proceedings of World
Conference on E-Learning in Corporate, Govvern-
ment, Healthcare, and Higher Education, (AACE),
24–28. October 2005 Vancourver, BC Canada,
2915–2922.

Kühnel, B., Hollerung, D., Hampel, T., Eßmann, B.:
Schedule Your Buddies – Collaborative Work Needs
Peer-to-Peer Calendar-Coordination –. In: Procee-
dings of World Conference on E-Learning in Corpo-
rate, Govvernment, Healthcare, and Higher Educa-
tion, (AACE), 24–28. October 2005 Vancourver, BC
Canada, 2989–2996.

FFaaiirrss//CCoonnffeerreenncceess//SSeemmiinnaarrss
Linux Days, Karlsruhe
Participation in the Linux Days, 22.-25.6.2005,
Karlsruhe

AAddddiittiioonnaall  FFuunnccttiioonnss
Reinhard Keil-Slawik:

Member of the advisory committee “Technologie-
Zentrum Informatik” (TZI, Center of Technology of
Computer Science), University of Bremen (since
1998)
Member of the advisory committee of “IWF Wis-
sen und Medien GmbH” (IWF Knowledge and
Media), Göttingen (1999-2005)
Member of the advisory committee of “For-
schungs- und Beratungsstelle Arbeitswelt
(FORBA)”, Vienna (since 2000)
Member of the advisory committee of “Lernstatt
Paderborn” (since 2005)
President of the advisory committee “Lernen im
Netz und mit Multimedia (LiNe)” (Learning with
the Internet and Multimedia) hosted by BMBF
(2001-2005)
Member of the board of trustees of the research
programme “Lernkultur
Kompetenzentwicklung”(Culture of Learning in the
Development of Competence) hosted by BMBF
(since 2001)
Scientific Director of the “education quality forum
(eq)” North Rhine Westphalia (with Prof. Michael
Kerres) (since 2001)
Scientific Director of the “Center of Excellence for
Learning Technology”, University of Paderborn
(since 2002)
Member of the Jury of the award “ExaMedia NRW:
Prämierung hervorragender Staatsarbeiten von
Lehramtsstudierenden sowie Lehramtsanwärterin-
nen und Lehramtsanwärtern” (since 2002)
Member of the expert group on technology of the
Virtual University Bavaria (since 2003)

Speaker of the expert group on technology of the
“Centrum für eCompetence in Hochschulen” (Cen-
tre for eCompetence in Universities) NRW (since
2005)
Member of the GMW (Gesellschaft für Medien in
der Wissenschaft) Steering Committee (since
2005)

Thorsten Hampel:
Consultant for the Virtual University Bavaria
Consultant for the Ministry of Science and Rese-
arch NRW – Open Access Initiative Digital Peer
Publishing NRW
Member of the expert group e-Learning for the
CDTF (Chinese-German Technical Faculty) in Qing-
dao, China
Member of the Jury for MEDIDA-PRIX, the GMW
Media didactic Award
Consultant for the German Federal Ministry of
Education and Research, Directorate University,
Innovation and Reform of Studies
Consultant for the State of Bavaria’s initiative Ver-
bund SprachChancen

CCuurrrreenntt  RReesseeaarrcchh  PPrroojjeeccttss
BID-OWL
In the project “Bildung im Dialog – Ostwestfalen-
Lippe” (BID-OWL) an internet-based working envi-
ronment for educational use is being developed,
which allows a knowledge management through
the Internet and co-operative learning within and
across schools.

opensTeam – Structuring of Information in a Team
opensTeam is an Open Source approach to koope-
rative knowledge organization. Infrastructures and
methods of structuring knowledge in groups, ran-
ging from document management to e-Learning are
being developed and evaluated.

ErWin – Developing deliberation components for
net-based discussions in virtual knowledge spaces
This interdisciplinary project brings together expe-
riences and results from deliberation culture and
didactics with the concept of virtual knowledge spa-
ces. Deliberation methods will be further developed
into tools and components for net-based discus-
sions in virtual knowledge spaces.

Locomotion – Low-Cost Multimedia Organisation
and Production
The project Locomotion, funded by the BMBF aims
at embedding the University of Paderborn’s diverse
IT systems for managing learning modules, exami-
nation data and knowledge organisation into an
integrated IT environment.

MObiDig – Manipulable objects in digital systems
MObiDig was a study funded by the BMBF and
VDI/VDE in the area of “Analysis of Innovation and
Technologies” (ITA) that was conducted from
01.10.2004 to 15.10.2005. The project aimed at
identifying the potentials and risks of digital tech-
nology with a special focus on the example of com-
puter-supported car technology.

mistel
In the DFG project mistel a distributed prototypical
architecture is developed to allow for the conver-
gence of knowledge organisation, digital libraries
and planning systems.

CCuurrrreenntt  IInndduussttrryy  CCoo--ooppeerraattiioonnss
Sun Microsystems
For the first time Sun Microsystems has established
a “Center of Excellence for Educational Technology”
at the University of Paderborn. In this way, Sun
Microsystems honours the achievements of the
workgroup “Computers and Society” in building
and operating infrastructures which support lear-
ning activities.

Weidmüller-Stiftung
In co-operation with the district government in Det-
mold, a new platform is under development for the
realization and presentation of educational projects
(BID-OWL).

Unger, Welsow & Company GmbH
Co-operation in areas of software ergonomics and
web design in co-operation with other companies.

@FRIENDS GmbH & Co. KG Partner für Kundenfin-
dung und Kundenbindung
Co-operation in the design of a user interface for
the telemarketing system “tele)data SQL” and con-
sulting in the further development of the system.

OWL Maschinenbau
Implementation of a cross-company platform for
knowledge management and regional e-Learning
activities in mechanical engineering in Ostwestfalen
Lippe.

InnoZent OWL
Co-operation in the development of a regional e-
Learning competence center and the analysis and
evaluation of an NRW-wide search engine for furt-
her education, funded by the Ministry of Economy
and Employment NRW.

Forschungsgemeinschaft Sifa-Langzeitstudie
Implementation of a cooperation platform that sup-
ports the exchange of occupational safety specia-
lists from all over Germany.

Initiative Neue Medien, Kreis Soest
Development of a cooperation platform that offers
specific support of an exchange between women in
the Hellweg Region.

Mittelstands-Institut im Kreis Herford (MIKH)
Use of virtual knowledge spaces for exchanging
information within the joint project E-Learning
Manager
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PPuubblliiccaattiioonnss
Frahling, Gereon; Faigle, Ulrich: A Combinatorial
Algorithm for Weighted Stable Sets in Bipartite
Graphs, to appear in: Journal on Discrete Applied
Mathematics (2006)

Brinkmann, André; Effert, Sascha; Heidebuer,
Michael; Vodisek, Mario: Realizing Multilevel
Snapshots in Dynamically Changing Virtualized Sto-
rage Environments, to appear in: 5th International
Conference on Networking (ICN). Springer Verlag
LNCS, 23 - 26 April 2006

Loeser, Christoph; Schomaker, Gunnar; Schubert,
Mathias: Predictive Replication and Placement Stra-
tegies for Movie Documents in heterogeneous Con-
tent Delivery Networks, to appear in: 5th Internatio-
nal Conference on Networking (ICN). Springer Verlag
LNCS, 23 - 26 April 2006

Schindelhauer, Christian; Schomaker, Gunnar: SAN
Optimal Multi Parameter Access Scheme, to appear
in: 5th International Conference on Networking
(ICN). Springer Verlag LNCS, 23 - 26 April 2006

Demaine, Erik D.; Meyer auf der Heide, Friedhelm;
Pagh, Rasmus; Patrascu, Mihai: De Dictionariis
Dynamicis Pauco Spatio Utentibus, to appear in:
Latin American Theoretical Informatics (LATIN
2006), 20 - 24 März 2006

Brinkmann, André; Effert, Sascha; Heidebuer,
Michael; Vodisek, Mario: Influence of Adaptive Data
Layouts on Performance in dynamically changing
Storage Environments, to appear in: 14th Euromicro
Conference on Parallel, Distributed and Network
based Processing, 2006

Kortenjan, Michael; Schomaker, Gunnar: Size Equi-
valent Cluster Trees - Realtime Rendering of Large
Industrial Scenes, to appear in: 4th International
Conference on Virtual Reality, Computer Graphics,
Visualization and Interaction (Afrigraph 2006),
2006

Schindelhauer, Christian: Mobility in Wireless Net-
works, to appear in: 32nd International Conference
on Current Trends in Theory and Practice of Compu-
ter Science (SOFSEM 2006), 21 - 27 Januar 2006

Kutylowski, Jaroslaw; Zagorski, Filip: Reliable Broad-
casting without Collision Detection in an Automo-
tive Scenario, to appear in: 32nd International Con-
ference on Current Trends in Theory and Practice of
Computer Science (SOFSEM 2006), 21 - 27 Januar
2006 

Fischer, Matthias; Mueck, Bengt; Mahajan, Kiran;
Kortenjan, Michael; Laroque, Christoph; Dangel-
maier, Wilhelm: Multi-User Support And Motion
Planning of Humans And Humans Driven Vehicles In
Interactive 3D Material Flow Simulations, in: Winter
Simulation Conference (WSC´ 05), 4 - 7 Dezember
2005, p. 1921-1930

Weikum, Gerhard; Hales, David; Schindelhauer,
Christian; Triantafillou, Peter: Towards Self-Organi-
zing Query Routing and Processing for Peer-to-Peer
Web Search, to appear in: European Conference on
Complex Systems (ECCS 2005), 14 - 18 November
2005

Ziegler, Martin: Stability versus speed in a computa-
ble algebraic model, to appear in: Theoretical Com-
puter Science (2005)

Fuchssteiner, Benno; Ziegler, Martin: Nonlinear
Reformulation of Heisenberg's Dynamics, to appear
in: International Journal of Theoretical Physics 44
(2005), Nr. 7

Ziegler, Martin: Computational Power of Infinite
Quantum Parallelism, in: International Journal of
Theoretical Physics 44 (2005), November, Nr. 11, p.
2057-2069

Rührup, Stefan; Schindelhauer, Christian; Volbert,
Klaus: Performance Analysis of the Hierarchical
Layer Graph for Wireless Networks, in: Proc. of 4th
International Conference on Ad-Hoc, Mobile & Wire-
less Networks (ADHOC-NOW 2005) Bd. 3738, Sprin-
ger-Verlag, 6 - 8 Oktober 2005 (LNCS), p. 244-257

Schindelhauer, Christian; Voss, Kerstin: Probability
Distributions for Channel Utilisation, in: Proc. of 4th
International Conference on Ad-Hoc Networks &
Wireless (ADHOC-NOW 2005) Bd. 3738, Springer
Verlag, 6 - 8 Oktober 2005 (LNCS), p. 271-284

Frahling, Gereon; Krokowski, Jens: Online Occlusion
Culling, in: Proc. of the 13th Annual European Sym-
posium on Algorithms (ESA 2005) Bd. 3669, Sprin-
ger Verlag, 3 - 6 Oktober 2005 (LNCS), p. 758-769

Bienkowski, Marcin; Byrka, Jaroslaw: Bucket Game
with Applications to Set Multicover and Dynamic
Page Migration, in: Proc. of the 13th Annual Euro-
pean Symposium on Algorithms (ESA 2005) Bd.
3669, Springer Verlag, 3 - 6 Oktober 2005 (LNCS),
p. 815-826

Rührup, Stefan; Schindelhauer, Christian: Online
Routing in Faulty Meshes with Sub-Linear Compara-
tive Time and Traffic Ratio, in: Proc. of 13th Annual
European Symposium on Algorithms (ESA 2005)
Bd. 3669, Springer-Verlag, 3 - 6 Oktober 2005
(LNCS), p. 23-34

Baars, Henning; Brinkmann, André; Effert, Sascha;
Heidebuer, Michael; Vodisek, Mario: An integrated
Architecture for Business Intelligence support from
Application down to Storage, in: In Proc. of the
International Workshop on Storage Network Archi-
tecture and Parallel I/Os, 18 September 2005, p. 1-
8

Brinkmann, André; Effert, Sascha; Heidebuer,
Michael; Vodisek, Mario: Distributed MD, in: In
Proc. of the International Workshop on Storage Net-
work Architecture and Parallel I/Os, 18 September
2005, p. 81 - 88

Bonorden, Olaf; Gehweiler, Joachim; Meyer auf der
Heide, Friedhelm: A Web Computing Environment
for Parallel Algorithms in Java, to appear in: Proce-
eedings of International Conference on Parallel Pro-
cessing and Applied Mathematics (PPAM), 11 - 14
September 2005

Bonorden, Olaf; Gehweiler, Joachim; Meyer auf der
Heide, Friedhelm: Load Balancing Strategies in a
Web Computing Environment, to appear in: Proce-
eedings of International Conference on Parallel Pro-
cessing and Applied Mathematics (PPAM), 11 - 14
September 2005

Bienkowski, Marcin; Korzeniowski, Miroslaw; Dynia,
Miroslaw: Improved Algorithms for Dynamic Page
Migration, in: Proc. of the 22nd Symposium on The-
oretical Aspects of Computer Science (STACS),
2005, p. 365-376

Bienkowski, Marcin; Korzeniowski, Miroslaw; Meyer
auf der Heide, Friedhelm: Dynamic Load Balancing
in Distributed Hash Tables, in: Proc. of the 4th
Annual International Workshop on Peer-To-Peer
Systems (IPTPS), 2005, p. 217-225

Bienkowski, Marcin; Korzeniowski, Miroslaw: Dyna-
mic Page Migration under Brownian Motion, in:
Proc. of the European Conference in Parallel Proces-
sing (Euro-Par), 2005, p. 962-971

Bienkowski, Marcin; Meyer auf der Heide, Fried-
helm: Page Migration in Dynamic Networks, in:
Proc. of the 30th International Symposium on
Mathematical Foundations of Computer Science
(MFCS), 2005. - Invited talk, p. 1-14

Meer, Klaus; Ziegler, Martin: An Explicit Solution to
Post's Problem over the Reals, in: Proc. 15th Inter-
national Symposium on Fundamentals of Computa-
tion Theory (FCT'05) Bd. 3623, Springer-Verlag, 17 -
20 August 2005 (LNCS), p. 456-467

Köhler, Sven; Schindelhauer, Christian; Ziegler,
Martin: On Approximating Real-Word Halting Pro-
blems, in: Proc. 15th International Symposium on
Fundamentals of Computation Theory (FCT'05) Bd.
3623, Springer Verlag, 17 - 20 August 2005 (LNCS),
p. 443-455

Klein, Jan; Zachmann, Gabriel: The Expected Run-
ning Time of Hierarchical Collision Detection, in:
32nd International Conference on Computer Gra-
phics and Interactive Techniques (SIGGRAPH 2005),
Poster Session, 31 Juli - 4 August 2005

Mahlmann, Peter; Schindelhauer, Christian: Peer-to-
Peer Networks based on Random Transformations
of Connected Regular Undirected Graphs, in: Proc.
of the 17th annual ACM Symposium on Parallelism
in Algorithms and Architectures (SPAA 2005), ACM
Press, 17 - 20 Juli 2005, p. 155-164

Schindelhauer, Christian; Schomaker, Gunnar:
Weighted Distributed Hash Tables, in: Proc. of the
17th ACM Symposium on Parallelism in Algorithms
and Architectures (SPAA 2005), ACM Press, 17 - 20
Juli 2005, p. 218-227

Bienkowski, Marcin: Dynamic Page Migration with
Stochastic Requests, in: Proc. of the 17th ACM Sym-
posium on Parallelism in Algorithms and Architectu-
res (SPAA 2005), ACM Press, 17 - 20 Juli 2005, p.
270-278

Du, Jia Lei; Rührup, Stefan; Witkowski, Ulf; Rückert,
Ulrich: Resource and Service Discovery for Large-
Scale Robot Networks in Disaster Scenarios, to
appear in: Proc. of the IEEE International Workshop
on Safety, Security and Rescue Robotics
(SSRR2005), 6 - 9 Juni 2005

Dangelmaier, Wilhelm; Mueck, Bengt; Fischer, Mat-
thias; Mahajan, Kiran; Laroque, Christoph: Methods
to lead the user to significant processes in a 3D
material flow simulation, in: 19th European Con-
ference on Modelling and Simulation (ECMS 2005),
2005, p. 267-270

Ziegler, Martin: Computability and Continuity on the
Real Arithmetic Hierarchy and the Power of Type-2
Nondeterminism, in: Proc. CiE 2005: New Computa-
tional Paradigms, Bd. 3526, Springer-Verlag, 2005
(LNCS), p. 562-571

WWoorrkkggrroouupp  AAllggoorriitthhmmss  aanndd  CCoommpplleexxiittyy
Prof. Dr. math. Friedhelm Meyer auf der Heide 



Additional Activities 101

Dangelmaier, Wilhelm; Fischer, Matthias; Grafe,
Michael; Gausemeier, Jürgen; Matysczok, Carsten;
Mueck, Bengt: Virtual and augmented reality sup-
port for discrete manufacturing system simulation,
in: Computers in Industry 56 (2005), Mai, Nr. 4, p.
371-383

Czumaj, Artur; Sohler, Christian: Abstract Combina-
torial Programs and Efficient Property Testers, in:
SIAM Journal on Computing 34 (2005), Nr. 3, p.
580-615

Czumaj, Artur; Sohler, Christian: Testing Hypergraph
Coloring, in: Theoretical Computer Science 331
(2005), Nr. 1, p. 37-52

Badoiu, M.; Czumaj, Artur; Indyk, Piotr; Sohler, Chri-
stian: Facility Location in Sublinear Time, in: Proc.
of the 32nd International Colloquium on Automata,
Languages and Programming (ICALP), 2005, p. 866-
877

Loeser, Christoph; Schomaker, Gunnar; Brinkmann,
André; Vodisek, Mario; Heidebuer, Michael: Content
distribution in Video-on-Demand P2P networks with
ARIMA, in: Proc. of the 4th International Conference
on Networking Bd. 3421, Springer Verlag, 17 - 21
April 2005, p. 800-810

Bienkowski, Marcin; Brinkmann, André; Korze-
niowski, Miroslaw; Orhan, Orhan: Cube Connected
Cycles Based Bluetooth Scatternet Formation, in:
Proc. of the 4th International Conference on Networ-
king, 2005, p. 413-420

Rührup, Stefan; Schindelhauer, Christian: Competi-
tive Time and Traffic Analysis of Position-based Rou-
ting using a Cell Structure, in: Proc. of the 5th IEEE
International Workshop on Algorithms for Wireless,
Mobile, Ad Hoc and Sensor Networks
(IPDPS/WMAN'05), 2005, p. 248

Bienkowski, Marcin; Damerow, Valentina; Meyer auf
der Heide, Friedhelm; Sohler, Christian: Average
Case Complexity of Voronoi Diagrams of n Sites
from the Unit Cube, in: Proc. of the 20th European
Workshop on Computational Geometry (EWCG),
2005, p. 167-170

Mahajan, Kiran; Laroque, Christoph; Dangelmaier,
Wilhelm; Soltenborn, Christian; Kortenjan, Michael;
Kuntze, Daniel: d³FACT insight: A motion planning
algorithm for material flow simulations in virtual
environments, in: Simulation and Visualization
2005 (SimViS) Bd. 1, SCS European Publishing
House, 3 - 4 März 2005, p. 115-126

Frahling, Gereon; Indyk, Piotr; Sohler, Christian:
Sampling in Dynamic Data Streams and Applica-
tions, in: Proc. of the 21st Annual ACM Symposium
on Computational Geometry (SoCG), 2005, p. 142-
149

Klein, Jan; Zachmann, Gabriel: Interpolation Search
for Point Cloud Intersection, in: Proc. of the 13-th
International Conference in Central Europe on Com-
puter Graphics, Visualization and Computer
Vision'2005 (WSCG'2005), 31 Januar - 4 Februar
2005. - full paper, p. 163-170

Frahling, Gereon; Sohler, Christian: Coresets in
Dynamic Geometric Data Streams, in: Proc. of the
37th ACM Symposium on Theory of Computing
(STOC), 2005, p. 209-217

Grzaslewicz, Ryszard; Kutylowski, Jaroslaw; Kuty-
lowski, Miroslaw; Pietkiewicz, Wojciech: Robust
Undetectable Interference Watermarks, in: Informa-
tion & Security Hiding (ISH '05), LNCS Bd. 3841,
Springer-Verlag Berlin, 2005, p. 517-526 

FFaaiirrss//CCoonnffeerreenncceess//SSeemmiinnaarrss
Organization of Dagstuhl-Seminar “Algorithmic
Aspects of Large and Complex Networks”, Nº
05361, 04.09.-09.09.2005, (with St. Leonardi
(Univ. di Roma “La Sapienza”, IT),  D. Wagner (Univ.
Karlsruhe, DE))

PPrriizzeess//AAwwaarrddss
Harald Räcke received the dissertation award of the
Gesellschaft für Informatik (GI) for his theses “Data
management and routing in general networks”

PPaatteennttss
Brinkmann, A., Meyer auf der Heide, F., Rückert, U.:
Verfahren zur verteilten Speicherung von Metainfor-
mationen zur Erhöhung
der Ausfallsicherheit und Performanz in Datenspei-
chersystemen.
AZ: DE 10 2005 043 750.8

Brinkmann, A., Scheideler, C., Meyer auf der Heide,
F., Rückert, U.:
Verfahren und Anordnung zur Verteilung von Daten-
blockmengen in Speichernetzwerken und/oder
einem Datennetz sowie Computerprogramm-Erzeug-
nis und computerlesbares Speichermedium.
AZ: DE 10 2004 018 808

Schomaker, G., Brinkmann, A., Meyer auf der Heide,
F., Rückert, U.:
Verfahren zur Verwaltung von Metainformationen
zur Verteilung von Datenblöcken über computerles-
bare Speichermedien sowie Computerprogramm-
produkt und computerlesbares Speichermedium.
AZ: DE 10 2004 046 243

AAddddiittiioonnaall  FFuunnccttiioonnss
Friedhelm Meyer auf der Heide:

Director of the Heinz Nixdorf Institute
Director of the DFG Collaborative Research Centre
SFB 376 “Massively Parallel Computing: Algo-
rithms – Design Methods – Applications”
Elected Reviewer of the DFG (German Research
Foundation)
DFG Special Advisor (Vertrauensdozent) of the
University of Paderborn
Member of the Board of External Scientific Advi-
sers (Fachbeirat) of the Max-Planck-Institute for
Computer Science at Saarbrücken
Direktor der NRW-Graduate School of Dynamic
Intelligent Systems (one of three directors)
Member of the Senate of the University of
Paderborn
Assistant Chairman of the Paderborn Institute for
Scientific Computation (PaSCo)
Initiator and Coordinator of the  EU-Integrated Pro-
ject “Dynamically Evolving Large Scale Informa-
tion Systems” (DELIS)
Managing Editor of “Journal of Interconnection
Networks (JOIN)”, World Scientific Publishing
Editor of the dblp series Information Processing
Letters (IPL)
Member of the program committee of the Interna-
tional Symposium on Algorithms and 
Computation (ISAAC) 2004

Member of the program committee of the 7th
Workshop Parallel Systems and Algorithms (PASA)
2004
Member of the program committee of the Interna-
tional Symposium on Theoretical Aspects of Com-
puter Science (STACS) 2005
Chairman of the “Algorithms and Applications”
track of the  International Symposium on Parallel
Architectures, Algorithms, and Networks, 2005.

Christian Schindelhauer:
Member of the technical program committee of
the Workshop “MobiHoc”, 2005
Member of the program committee  “Workshop on
Sensor Networks”;Workshop in the framework of
the 34th annual meeting of the society of GI
(''German Association of Computer Science'') at
the University of Ulm, September 2004.
Member of the program committee  of the ACM
International Workshop on
Mobility Management and Wireless Access Proto-
cols (MobiWac 2004), on Algorithmic Aspects of
Wireless Sensor Networks (AlgoSensors) 2004,
Philadelphia, PA, USA
Member of the program committee of the First
International Workshop on Algorithmic Aspects of
Wireless Sensor Networks (AlgoSensors) 2004,
Turku, Finland.
Member of the program committee  of the Interna-
tional Symposium on Theoretical Aspects of Com-
puter Science (STACS) 2004
Exchange Coordinator of the partnership with Car-
leton University, Ottawa, Canada, since October
2004

Christian Sohler:
Organization of Dagstuhl-Seminar “Sublinear
Algorithms”, Nº 05291, 17.07.-22.07.05, (with: A.
Czumaj (New Jersey Inst. of Technology, US), S. M.
Muthukrishnan (Rutgers Univ. Piscataway, US), R.
Rubinfeld (MIT - Cambridge, US))
Member of the program committee of 13th Annual
European Symposium on Algorithms - ESA 2005,
Mallorca, Spain.

Valentina Damerow:
Manager of the EU-Integrated Project “Dynami-
cally Evolving Large Scale Information Systems”
(DELIS), since October 2004

CCuurrrreenntt  RReesseeaarrcchh  PPrroojjeeccttss
DELIS: 
EU-Integrated Project “Dynamically Evolving Large
Scale Information Systems” (DELIS)

AEOLUS:
EU-Integrated Project IST-15964 “Algorithmic Princi-
ples for Building Efficient Overlay Computers” (AEO-
LUS)

SFB-376:
DFG (German Research Foundation) Collaborativ
Research Centre SFB 376
“Massively Parallel Computing: Algorithms – Design

Methods – Applications”
- Project SFB-376 A1 “Efficient Parallel Algorithms”
- Project SFB-376 A2 “Universal Basic Services”

(with Prof. Dr. Burkhard Monien)
- Project SFB-376 C6 “Mobile Ad-hoc Networks”

(with Prof. Dr.-Ing. Ulrich Rückert, Dr. Christian
Schindelhauer)

- Part Z (general management)
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PPuubblliiccaattiioonnss
Austermann, Anja; Esau, Natascha; Kleinjohann,
Lisa; Kleinjohann, Bernd: Fuzzy Emotion Recogni-
tion in Natural Speech Dialogue. In: Proceedings of
the 14th IEEE International Workshop on Robot and
Human Interactive Communication (RO-MAN 2005).
Nashville, USA, August, 2005

Austermann, Anja; Esau, Natascha; Kleinjohann,
Lisa; Kleinjohann, Bernd: Prosody Based Emotion
Recognition for MEXI. In: Proceedings of the
IEEE/RSJ International Conference of Intelligent
Robots and Systems (IROS 2005). Edmonton,
Canada, August, 2005

Bauch, Jochen; Radkowski, Rafael; Zabel, Henning:
An Explorative Approach to the Virtual Prototyping
of Self-optimizing Mechatronic Systems. In: ProSTEP
iViP Science Days 2005, Cross Domain Engineering.
Darmstadt, September 28–29, 2005

Danne, Klaus; Platzner, Marco: A Heuristic Appro-
ach to Schedule Periodic Real-Time Tasks on Recon-
figurable Hardware. In: Proceedings of the Interna-
tional Conference on Field Programmable Logic and
Applications (FPL05). Tampere, Finland: Piscateway,
NJ: IEEE, August 24-26, 2005

Danne, Klaus; Platzner, Marco: Memory-demanding
Periodic Real-Time Applications on FPGA Compu-
ters. In: Work-in-Progress proceedings of the 17th
EUROMICRO CONFERENCE ON REAL-TIME SYSTEMS
(ECRTS 05), 2005 

Danne, Klaus; Stühmeier, Sven: Off-line Placement
of Tasks onto Reconfigurable Hardware Considering
Geometrical Task Variants. In: Proceedings of Inter-
national Embedded Systems Symposium 2005
(IESS05). Manaus, Brazil, August 15–17, 2005 

Danne, Klaus; Platzner, Marco: Periodic Real Time
Scheduling for FPGA Computers. In: Turau, Volker;
Weyer, Christophe (Eds.): The Third IEEE Internatio-
nal Workshop on Intelligent Solutions in Embedded
Systems (WISES'05) at Hamburg University of Tech-
nology, Piscateway, NJ: IEEE, May 20th, 2005

de Freitas Francisco, André L.; Rammig, Franz: Fault-
Tolerant Hard-Real-Time Communication of Dynami-

cally Reconfigurable, Distributed Embedded
Systems. 8th IEEE International Symposium on
Object-oriented Real-time distributed Computing -
ISORC 2005; Seattle, USA, 2005

de Freitas Francisco, André L.: Resource-Efficient
FPGA-Based Priority Queues. PhD Forum, IFIP VLSI
SoC 2005, Perth, Australia, 2005

de Freitas Francisco, André L.; Schulz, Bernd;
Henke, Christian: Towards a Real-Time Communica-
tion Network for Autonomous Rail Vehicles. Interna-
tional Embedded Systems Symposium - IESS 2005;
Manaus, Brazil, 2005

Dittmann, Florian; Rettberg, Achim; Schulte, Fabian:
A Y-Chart Based Tool for Reconfigurable System
Design. In: Workshop on Dynamically Reconfigura-
ble Systems (DRS). Innsbruck, Austria: VDE Verlag,
p. 67-73, March 17th, 2005

Dittmann, Florian: Efficient Execution on Reconfigu-
rable Devices Using Concepts of Pipelining. In: Pro-
ceedings of the International Conference on Field
Programmable Logic and Applications (FPL), p. 717-
718, Tampere, Finland, August 24–26, 2005

Dittmann, Florian; Rettberg, Achim; Weber,
Raphael: Path Concepts for a Reconfigurable Bit-
Serial Synchronous Architecture. In: Proceedings of
the 2005 IFIP International Conference on Embed-
ded And Ubiquitous Computing (EUC'2005). Naga-
saki, Japan, December 6–9, 2005 

Dittmann, Florian; Heberling, Markus: Placement of
Intermodule Connections on Partially Reconfigura-
ble Devices. In: Proceedings of the 18th Symposium
on Integrated Circuits and Systems Design (SBCCI),
p. 236-241, Florianópolis, Brazil, September 4–7,
2005 

Dittmann, Florian; Bobda, Christophe: Temporal
Placement on Mesh-Based Coarse Grain Reconfigu-
rable Systems Using the Spectral Method. In: Rett-
berg, Achim; Zanella, Mauro C.; Rammig, Franz
Josef (Eds.): From Specification to Embedded
Systems Application, Proceedings of the IESS.
Manaus, Brazil: Kluwer Academic Publishers, p.
301-310, August 15–17, 2005

Ditze, M.; Loeser, C.; Bohn, H.; Bobek, A.; Gola-
towski, F.: Quality of Service and Proactive Content
Replication in UPnP based A/V Environments.
Published: in Proceedings of the IASTED Internatio-
nal Conference on Parallel and Distributed Compu-
ting and Networks (PDCN 2005), Innsbruck, Austria,
February, 2005

Ditze, M.; Klobedanz, K.; Kämper, G.; Altenbernd,
P.: Scheduling MPEG-4 Video Streams through the
802.11e Enhanced Distributed Channel Access.
Publsihed: in Proceedings of the 4th International
Conference on Networking (ICN 2005), Reunion
Island, France, April, 2005

Ditze, M.; Jahnich, I.: Towards End-to-End QoS in
Service Oriented Architectures. Published: in Pro-
ceedings of the IEEE International Conference on
Industrial Informatics (INDIN), Perth, Australia,
August, 2005

El-Kebbe, Dania Adnan; Götz, Marcelo: Distributed
Real-Time Control of Railway Crossings Using Multi-
Agent Technology. In: International Conference on
Computational Intelligence for Modelling, Control
and Automation - CIMCA, 2005 

El Kebbe, D.A.: Simulation Study of a Distributed
Control Scheme in Flexible Manufacturing Systems.
In Proc. of the 5th Conference on International Busi-
ness Information Management (IBIMA05), Decem-
ber, 2005

Esau, Natascha; Kleinjohann, Lisa; Kleinjohann,
Bernd: An Adaptable Fuzzy Emotion Model for Emo-
tion Recognition. In: Proceedings of the 4th Con-
ference of the European Society for Fuzzy Logic and
Technology (EUSFLAT-LFA 2005). Barcelona, Spain,
September, 2005

Gambuzza, Alfonso; Koert, Dirk A Concept for
Improving the Re-usability of Mechatronic System
Models, 3rd Workshop on Object-oriented Modeling
of Embedded Real-Time Systems, OMER3; Pader-
born, October 12-13, 2005

Gausemeier, Jürgen; Bauch, Jochen; Radkowski,
Rafael; Zabel, Henning: Augmented Prototyping-
Umgebung für die analyse intelligenter mechatroni-
scher Systeme. In: Gausemeier, Jürgen; Grafe,

WWoorrkkggrroouupp  DDeessiiggnn  ooff  DDiissttrriibbuutteedd  EEmmbbeeddddeedd  SSyysstteemmss
Prof. Dr. rer. nat. Franz Josef Rammig

PReSto:
DFG Transfer Project “Paderborn Realtime Storage
Network (PReSto)” 
(with Prof. Dr.-Ing. Ulrich Rückert)

BAMSI: 
DFG Project “Active support of the analysis of mate-
rial flow simulations in virtual environments
(BAMSI)” 
(with Prof. Dr.-Ing. habil. Wilhelm Dangelmaier)

VisSim:
Center of excellence “Distributed Visualization and
Simulation” (VisSim). Agreement on objectives of
University of Paderborn and Ministry for Science
and Research of North Rhine-Westphalia.

DFG-Netz: 
DFG Priority Program 1126 “Algorithms for Large
and Complex Networks” with the project: “Algo-
rithms for Large Dynamic Geometric Graphs” (with
Dr. Christian Sohler)

Smart Teams:
DFG Priority Program 1183 “Organic Computing”
with the project:  “Smart Teams” (with Dr. Christian
Schindelhauer)

DFG-Projekt:
DFG  Project “Real Hypercomputation” (Dr. Martin
Ziegler)

HNI-GK:
DFG Research Training Centre (postgraduate pro-
gram) “Automatic Configuration in Open Systems”

Pasco-GK: 
DFG Research Training Centre (postgraduate 
program) “Scientific Computation”

G-School: 
NRW Graduate School of Dynamic Intelligent
Systems

DAAD funding within the IAS program for exchange
with Carleton University, Ottawa, Canada
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Michael (Eds.): Augmented & Virtual Reality in der
Produktenstehung, p. 203-217 Paderborn, June 9–
10, 2005

Gausemeier, Jürgen; Rammig, Franz Josef; Schäfer,
Wilhelm; Wallaschek, Jörg (Eds.): Intelligente
mechatronische Systeme. Heinz Nixdorf Institut,
Universität Paderborn, (HNI-Verlagsschriftenreihe). -
€ 50,00, ISBN 3-935433-72-7, 2005

Geiger, Christian; Stöcklein, Jörg: Mixed reality
authoring using the MIREA approach. In: Internatio-
nal Conference on Humans and Computers HC 2005
Bd. 8, 2005

Geiger, Christian; Stöcklein, Jörg: Towards Structu-
red Design of Mixed Reality Content. In: HCI Interna-
tional vol. 11, CDROM, 2005

Götz, Marcelo; Rettberg, Achim; Pereira, Carlos E.: A
Run-time Partitioning Algorithm for RTOS on Recon-
figurable Hardware. In: Embedded and Ubiquitous
Computing (EUC), 2005

Götz, Marcelo; Rettberg, Achim; Pereira, Carlos E.:
Towards Run-time Partitioning of a Real Time Opera-
ting System for Reconfigurable Systems on Chip. In:
Proceedings of International Embedded Systems
Symposium - IESS. Manaus, Brazil, August 15-17,
2005

Griese, Björn; Oberthür, Simon; Porrmann, Mario:
Component case study of a self-optimizing
RCOS/RTOS system: A reconfigurable network ser-
vice. In: Rettberg, Achim; Zanella, Mauro C.; Ram-
mig, Franz Josef (Eds.): From Specification to
Embedded Systems Application, International
Embedded Systems Symposium (IESS), p. 267-277,
Manaos, Brazil, August 15–17, 2005

Groppe, Jinhua; Mueller, Wolfgang. Profile Manage-
ment technology for Smart Customization in Provate
Home Applications. 1st International Workshop on
Secure and Ubiquitous Networks (SUN-2005),
Copenhagen, Denmark, August, 2005

Grünewald, Matthias; Rust, Carsten; Witkowski, Ulf:
Using mini robots for prototyping intersection
management of vehicles. In: Proceedings of the 3rd
International Symposium on Autonomous Miniro-
bots for Research and Edutainment (AMiRE 2005).
Awara-Spa, Fukui, Japan, September 20–22, 2005

Ihmor, Stefan; Dittmann, Florian: Optimizing Inter-
face Implementation Costs Using Runtime Reconfi-
gurable Systems. In: Plaks, Toomas (Eds.): Enginee-
ring of Reconfigurable Systems and Algorithms
(ERSA'05), p. 85-91, Monte Carlo Resort, Las Vegas,
Nevada, USA, June 26–30, 2005 

Ihmor, Stefan; Hardt, Wolfram: Runtime Reconfigu-
rable Interfaces - The RTR-IFB Approach. In: Interna-
tional Journal of Embedded Systems (IJES), Inders-
cience Publisher Issue 5/6 (2005), Nr. Article 1,
2005

Ihmor, Stefan; Hardt, Wolfram: Synthesis of Com-
munication Structures and Protocols in Distributed
Embedded Systems. In: RSP, 16th International
Workshop on Rapid System Prototyping. Montreal,
Canada: IEEE Computer Society Press, 2005

Jahnich, Isabell; Loeser, Christoph; Oesterdiekhoff,
Brigitte: Glaschick, Rainer: Integrative Approach of
Web Services and Universal Plug and Play within an
AV Scenario. In: IEEE International Conference on
Industrial Informatics (INDIN), 2005

Janacik, P.; Kao, O.; Rerrer, U.: An approach combi-
ning routing and resource sharing in wireless ad
hoc networks using swarm-intelligence. In Procee-
dings of the 7th ACM/IEEE International Symposium
on Modeling, Analysis and Simulation of Wireless
and Mobile Systems (MSWiM 2004), CTi Press, p.
31-40, Poster Session, October, 2004

Janacik, P.; Kao, O.; Rerrer, U.:. A routing approach
using swarm-intelligence for resource sharing in
wireless ad hoc networks. In Proceedings of the
International Symposium on Trends in Communica-
tions (SYMPOTIC'04), p. 170-174, October, 2004

Kardos, Martin: An approach to model checking
AsmL specifications. In: Proceedings of 12th Inter-
national Workshop on Abstract State Machines, p.
289-304, Paris, France, March 8–11, 2005

Kardos, Martin; Fristacky, Norbert: Functional Verifi-
cation for UML-based Model Driven Design of
Embedded Systems. In: Proceedings of Internatio-
nal Embedded Systems Symposium - IESS 2005.
Manaus, Brazil: Springer-Verlag, August 15–17,
2005 

Koch, Markus; Richert, Willi; Saskevic, Alexander: A
self-optimization approach for hybrid planning and
socially inspired agents. In: Second NASA
GSFC/IEEE Workshop on Radical Agent Concepts.
NASA Goddard Space Flight Center Visitor's Center
Greenbelt, MD, USA, 2005

Koch, M.; Rust, C.; Kleinjohann, B.: Design of intelli-
gent mechatronical systems with modifiable beha-
viors Published: 5th International Conference on
Advanced Intelligent Mechatronics, 2005
IEEE/ASME, Monterey, CA, USA Date: July, 2005

Krishnamurthy, Arvind; Preis, Robert: Satellite For-
mation, a Mobile Sensor Network in Space. In: Proc.
of 5th IEEE International Workshop on Algorithms
for Wireless, Mobile, Ad Hoc and Sensor Networks
in conjunction with IPDPS 2005. Denver, USA, April
4-8, 2005

Krupp, Alexander; Müller, Wolfgang: Die Klassifika-
tionsbaummethode für eingebettete Systeme mit
Testmustern für nichtkontinuierliche Reglerele-
mente. In: Cremers, Armin; Manthey, Rainer; Mar-
tini, Peter; Steinhage, Volker (Hrsg.): INFORMATIK
2005 - Informatik LIVE! Bd. 2. Bonn, (GI-Edition Lec-
ture Notes in Informatics (LNI)). - ASWE Workshop,
September 19–22, 2005  

Krupp, Alexander; Müller, Wolfgang: Modelchecking
von Klassifikationsbaum-Testsequenzen.
GI/ITG/GMM Workshop “Methoden und Beschrei-
bungssprachen zur Modellierung und Verifikation
von Schaltungen und Systemen”, Munich, April,
2005 

Martin, G.; Müller, W.: When Worlds Collide: Can
UML help SoC Design? In G. Martin, W. Müller
(Eds.): UML for SoC Design. Kluwer, 2005

Martin, G.; Müller, W. (Eds.): UML for SoC Design.
Springer Verlag, Berlin, 2005

Oberthür, Simon; Böke, Carsten; Rammig, Franz
Josef: Ein selbstoptimierendes Echtzeitbetriebssy-
stem für verteilte selbstoptimierende Systeme. In:
Echtzeitaspekte bei der Koordinierung Automomer
Systeme (PEARL 2005),  Boppard am Rhein, Ger-
many, 2005

Oberthür, Simon; Böke, Carsten; Griese, Björn:
Dynamic Online Reconfiguration for Customizable
and Self-Optimizing Operating Systems. In: Procee-
dings of the 5th ACM international conference on
Embedded software (EMSOFT'2005), p. 335-338,
Jersey City, New Jersey, 2005 

Oesterdiekhoff, Brigitte: Glaschick, Rainer; Service
Oriented Interface Design for Embedded Devices.
In: IEEE International Conference on Emerging Tech-
nologies and Factory Automation (ETFA), 2005

Pham Van, Tien: A Practical Approach for Real-time
Video Streaming. In: Proc. of the 13th International
Conference on Software, Telecommunications and
Computer Networks (SoftCOM 2005), September
15-17, 2005

Pham Van, Tien: Proactive Optimization of Real-time
Video. In: Proc. of International Conference on Wire-
less Communications, Networking and Mobile Com-
puting 2005 (WCNM05), p. 1418-1421, IEEE Press,
Elsevier EI, September 23–26, 2005, 

Pham Van, Tien: Real-time Video over Programm-
able Networked Devices. In: IFIP International Con-
ference on Network and Parallel Computing
(NPC05), LNCS 3779, p. 409–416, November, 2005 

Rettberg, Achim; Zanella, Mauro C.; Rammig, Franz
Josef (Eds.): From Specification to Embedded
Systems Application. Springer Verlag, 2005

Rettberg, Achim; Bobda, Christophe (Eds.): New
Trends and Technologies in Computer-Aided Lear-
ning for Computer-Aided Design. Springer Verlag,
2005

Rettberg, Achim; Schattkowsky, T.; Rust, Carsten;
Müller, Wolfgang; Rammig, Franz Josef: The Reconfi-
gurable UML Machine Project Group. In: Rettberg,
Achim; Bobda, Christophe (Eds.): New Trends and
Technologies in Computer-Aided Learning for Com-
puter-Aided Design EduTech Workshop, Springer
Verlag, October 20–21, 2005

Richert, Willi; Kleinjohann, Bernd; Kleinjohann,
Lisa: Evolving Agent Societies through Imitation
Controlled by Artificial Emotions. In: Huang, M.;
Zhang, X.-P.; Huang, M. (Eds.): International Con-
ference on Intelligent Computing, ICIC 2005, Sprin-
ger-Verlag Berlin, LNCS 3644, p. 1004-1013, 2005 

Richert, Willi; Kleinjohann, Bernd; Kleinjohann,
Lisa: Learning Action Sequences through Imitation
in Behavior Based Architectures. In: Systems
Aspects in Organic and Pervasive Computing - ARCS
2005, Springer-Verlag Berlin, LNCS 3432, p. 93-
107, March 14–17, 2005

Rips, Sabina: Load Balancing Support for Grid-ena-
bled Applications. In: Proceedings of ParCo 2005

Rodriguez, Tomas; Reid, Ian; Horaud, Radu; Dalal,
Navneet; Götz, Marcelo: Image Interpolation for Vir-
tual Sports Scenarios. In: Machine Vision and Appli-
cations (2005), June 10th, 2005
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Schaefer, Robbie; Mueller, Wolfgang; Bleul, Steffen:
A Dialog Model for Multi Device Interfaces with Dif-
ferent Modalities. Accepted for HCI International
2005, Las Vegas, USA, 2005

Schattkowsky, T.; Mueller, W.; Rettberg, A.: A
Model-Based Approach for Executable Specification
on Reconfigurable Hardware. In Proceedings of
DATE05, Munich, IEEE CS Press, Los Alamitos, USA,
2005

Schattkowsky, T.; Mueller, W.: A UML Virtual
Machine for Embedded Systems. ISNG 05, Las
Vegas, NV, USA, April, 2005

Schattkowsky, T.; Mueller, W.; Rettberg, A.: Model
Based Specification for Platform Independent Hard-
ware Execution. In: G. Martin, W. Mueller (Eds.):
UML for SoC Design. Kluwer, 2005

Schattkowsky, T.; Mueller, W.: Transformation of
UML StateMachines for Direct Execution. VL/HCC
05, Dallas, TX, USA, September, 2005

Schattkowsky, T.; Hausmann, Jan Hendrik; Rettberg,
Achim: Using UML Activities for Synthesis on Recon-
figurable Hardware. In: Proceedings of the UML for
SoC Design Workshop, Anaheim, USA, 2005

Stöcklein, Jörg; Rammig, Franz Josef: User-Interface
of a UML-Editor for supporting an early brainstor-
ming-phase. In: HCI International vol. 11, CD-ROM,
2005 

Yang, Laurence T.; Makoto, Amamiya; Liu, Zhen;
Guo, Minyi; Rammig, Franz J. (Eds.): Embedded and
Ubiquitous Computing. International Conference
EUC 2005 (proceedings); Nagasaki, Japan, Decem-
ber, 2005

Zabel, Henning; Müller, Wolfgang: Laufzeiteffiziente
Verifikation zur Analyse von synchronen Kommuni-
kationsnetzwerken. GI/ITG/GMM Workshop “Metho-
den und Beschreibungssprachen zur Modellierung
und Verifikation von Schaltungen und Systemene”,
Munich, April, 2005

Zhao, Yuhong; Kardos, Martin; Oberthür, Simon;
Rammig, Franz Josef: Comprehensive Verification
Framework for Dependability of Self-optimizing
Systems. In: the proceedings of the Third Internatio-
nal Symposium on Automated Technology for Verifi-
cation and Analysis (ATVA 2005), 2005

Zhao, Yuhong; Oberthür, Simon; Montealegre,
Norma; Rammig, Franz Josef; Kardos, Martin: Incre-
asing Dependability by Means of Model-based
Acceptance Test inside RTOS. In: the proceedings of
the Sixth International Conference on Parallel Pro-
cessing and Applied Mathematics (PPAM'2005),
2005

Zhao, Yuhong; Oberthür, Simon; Kardos, Martin;
Rammig, Franz Josef: Model-based Runtime Verifica-
tion Framework for Self-optimizing Systems. In: the
Proceedings of the Fifth Workshop on Runtime Veri-
fication (RV'05). Edinburgh, Scotland, UK, July 7-12,
2005

Ziegler, Max; Mueller, Wolfgang; Schaefer, Robbie;
Loeser, Chris: Secure Profile Management in Smart
Home Networks. 1st International Workshop on
Secure and Ubiquitous Networks (SUN-2005),
Copenhagen, Denmark, August, 2005

FFaaiirrss//CCoonnffeerreenncceess//SSeemmiinnaarrss
8th IEEE International Symposium on Object-orien-
ted Real-time distributed Computing (ISORC); 
18-20 May 2005, Seattle, Washington, USA

IFIP International Embedded Systems Symposium
(IESS); 15-17 August 2005, Manaus, Brasilien

UML-Workshop at the Design Automation 
Conference (DAC);
12 June 2005, Anaheim, California, USA

IFIP International Conference on Embedded and
Ubiquitous Computing (EUC);
6-9 December 2005, Nagasaki, Japan 

PPrriizzeess//AAwwaarrddss
Best diploma thesis Ingenieurinformatik
(Florian Dittmann) 

AAddddiittiioonnaall  FFuunnccttiioonnss
F. J. Rammig:

Member of the North-Rhine-Westphalia Academy
of Science
Member of acatech in the Union of the German
Academy of Sciences
Member of awarding committee of the Alexander
von Humboldt Foundation 
University-sided Chair of the C-LAB 
Member of the board of directors of the Paderbor-
ner International Graduate School on Dynamic
Intelligent Systems
Member of the board of directors of the Paderbor-
ner Center for Parallel Computing 
Chair of IFIP TC 10 
Member of IFIP Working Group 10.5  
Member of GI FB 3  
General Co Chair IEEE ISORC 05, IFIP EUC 05, IFIP
IESS 05 

B. Kleinjohann:
Chair of IFIP WG 10.5 SIG ES

A. Rettberg:
General Chair IFIP IESS 05

W. Müller:
Program Chair and member of the organisation
committee: DATE 05, ACE 2005
Organisation of the UML-SoC workshop during the
DAC 05 
Organisation of the special session during the
DATE 05 (UML for SoC Design)

CCuurrrrrreenntt  RReesseeaarrcchh  PPrroojjeeccttss
SFB 376 Tp. B1 – Design Methods for Massively
Parallel Real-Time Systems (DFG)

SFB 614 Tp. B1 – Design Techniques (DFG)

SFB 614 Tp. C2 – RTOS for Self-Optimizing Systems
(DFG)

TP²R² – Temporal Placement and Temporal Partitio-
ning of Reconfigurable Systems (DFG)

ISILEIT – Integrated Specification of Distributed
Control Systems in Flexible Automated Manufactu-
ring (DFG)

Networked Mobile Systems (Stiftung Westfalen)

CCuurrrreenntt  IInndduussttrryy  CCoo--ooppeerraattiioonnss
Technical University Chemnitz
Design and automated synthesis of reconfigurable
hardware interfaces in embedded systems

Carl von Ossietzky University Oldenburg and Frie-
drich-Alexander-University Erlangen-Nuremberg:
Reconfigurable Computing Systems

Center for Embedded Computer Systems, UC Irvine,
USA
Formal co-operation agreement

UFRGS Porto Alegre, Brasilien:
Flexible reconfigurable embedded systems
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PPuubblliiccaattiioonnss
J. Niemann, M. Porrmann and U. Rückert. A Scalable
Parallel SoC Architecture for Network Processors. In
IEEE COMPUTER SOCIETY ANNUAL SYMPOSIUM ON
VLSI 2005 (ISVLSI 2005), IEEE Computer Society
Press, pages 311-313, 11-12  May 2005.

J. Niemann, M. Porrmann, C. Sauer and U. Rückert.
An Evaluation of the Scalable GigaNetIC Architec-
ture for Access Networks. In Advanced Networking
and Communications Hardware Workshop
(ANCHOR), held in conjunction with the ISCA 2005,
2005.

T. Kaulmann, M. Ferber, U. Witkowski and 
U. Rückert. Analog VLSI Implementation of Adaptive
Synapses in Pulsed Neural Networks. In Procee-
dings of the 8th International Work-Conference on
Artificial Neural Networks (IWANN), J. Cabestany, A.
Prieto and D.F. Sandoval Ed., Springer-Verlag, pages
455-462, 2005.

M. Köster, M. Porrmann and U. Rückert. Placement-
Oriented Modeling of Partially Reconfigurable Archi-
tectures. In Proceedings of the 19th International
Parallel and Distributed Processing Symposium
(IPDPS 2005)-Reconfigurable Architectures Works-
hop (RAW), IEEE Computer Society, 2005.

M. Köster, H. Kalte and M. Porrmann. Run-Time
Defragmentation for Partially Reconfigurable
Systems. In Proceedings of the International Con-
ference on Very Large Scale Integration of System-
on-Chip (IFIP VLSI-SoC), pages 109-115, Perth,
Australia, October 17-19 2005.

M. Köster, H. Kalte and M. Porrmann. Task Place-
ment for Heterogeneous Reconfigurable Architectu-
res. In Proceedings of the IEEE 2005 Conference on
Field-Programmable Technology (FPT'05), pages 43-
50, Singapore, December 11-14 2005.

M. Köster. Efficient Utilization of Partially Reconfigu-
rable Hardware. In Proceedings of the International
Conference on Very Large Scale Integration of
System-on-Chip (IFIP VLSI-SoC), pages 597-598,
Perth, Australia, October 17-19 2005.

M. Grünewald, J. Niemann, M. Porrmann and U.
Rückert. A framework for design space exploration
of resource efficient network processing on multi-
processor SoCs. In: P. Crowely, M. A. Franklin, H.
Hadimioglu, and P. Z. Onufryk (Hrsg.): Network Pro-
cessor Design: Issues and Practices, Morgan Kauf-
mann Publishers, vol.3, chapter 12, 
pages 245- 277, 2005.

R. Eickhoff, J. Niemann, M. Porrmann and U. Rüc-
kert. Adaptable Switch boxes as on-chip routing
nodes for networks-on-chip. In From Specification
to Embedded Systems Application, International
Embedded Systems Symposium (IESS), A. Rettberg ,
M. C. Zanella and F. J. Rammig Ed., pages 201-210,
Manaus, Brazil, 15-17 August 2005.

R. Eickhoff and U. Rückert. Robustness of Radial
Basis Functions. In Proceedings of the 8th Interna-
tional Work-Conference on Artificial Neural Net-
works (IWANN), J. Cabestany, A. Prieto and D.F. San-
doval Ed., pages 264-271, Barcelona, Spain, 8-10
June 2005.

B. Jäger, J. Niemann and U. Rückert. Analytical
approach to massively parallel architectures for
nanotechnologies. In Proceedings of the 17th Inter-
national Conference on Application-Specific
Systems, Architecture and Processors (ASAP 2005),
IEEE Computer Society Press, pages 268-275, 2005.

H. Kalte, L. Gareth, M. Porrmann and U. Rückert.
REPLICA: A bitstream manipulator filter for module
relocation in partial reconfigurable systems. In Pro-
ceedings of the 19th International Parallel and
Distributed Processing Symposium, Reconfigurable
Architectures Workshop, 2005.

J. L. Du, U. Witkowski and U. Rückert. Teleoperation
of a Mobile Autonomous Robot using Web Services.
In Proceedings of the 3rd International Symposium
on Autonomous Minirobots for Research and Edu-
tainment (AMiRE 2005), pages 55-60, Fukui, Japan,
20-22  September 2005.

J. L. Du, U. Witkowski and U. Rückert. CSD: Cell-
based Service Discovery in Large-Scale Robot Net-
works. In Proceedings of the IEEE/RSJ International
Conference on Intelligent Robots and Systems (IROS
2005), Edmonton, Alberta, Canada, 2-6  August
2005.

R. Eickhoff and U. Rückert. Fault-Tolerance of Basis
Function Networks using Tensor Product Stabilizers.
In Proceedings of the International Conference on
Systems, Man and Cybernetics, IEEE SMC 2005,
Hawaii, USA, 10-12  October 2005.

T. Kaulmann, M. Strünkmann and U. Witkowski.
FPGA-based Object Detection in Robot Soccer Appli-
cation. In Proceedings of the 3rd International Sym-
posium on Autonomous Minirobots for Research
and Edutainment (AMiRE 2005), pages 135-140,
Awara-Spa, Fukui, JAPAN, 20-22 September 2005.

J. L. Du, S. Rührup, U. Witkowski and U. Rückert.
Resource and Service Discovery for Large-Scale
Robot Networks in Disaster Scenarios. In Procee-
dings of the IEEE International Workshop on Safety,
Security and Rescue Robotics (SSRR2005), Kobe,
Japan, 6-9  June 2005.

R. Eickhoff and U. Rückert. Tolerance of Radial-Basis
Functions Against Stuck-At-Faults. In Proceedings of
the International Conference on Artificial Neural
Networks (ICANN), pages 1003-1008, Warsaw,
Poland, 11-15  September 2005.

A. Brinkmann, S. Effert, M. Heidebuer and M. Vodi-
sek. Distributed MD. In Proceedings of the Interna-
tional Workshop on Storage Network Architecture
and Parallel I/Os (SNAPI), pages 81-88, Saint Louis,
Missouri, USA, September 2005.

H. Baars, A. Brinkmann, S. Effert, M. Heidebuer and
M. Vodisek. An integrated Architecture for Business
Intelligence support from Application down to Sto-
rage. In In Proceedings of the International Works-
hop on Storage Network Architecture and Parallel
I/Os (SNAPI), pages 1-8, Saint Louis, Missouri, USA,
September 2005.

C. Loeser, G. Schomaker, A. Brinkmann, M. Vodisek
and M. Heidebuer. Content distribution in Video-on-
Demand P2P networks with ARIMA. In Proceedings
of the 4th International Conference on Networking
(ICN), pages 800-809, St. Denis, France, April 2005.

M. Bienkowski, A. Brinkmann, M. Korzeniowski and
O. Orhan. Cube Connected Cycles Based Bluetooth
Scatternet Formation. In Proceedings of the 4th
International Conference on Networking (ICN),
pages 413-420, St. Denis, France, April 2005.

M. Franzmeier, U. Rückert and U. Witkowski. Explo-
rative Data Analysis Based on Self-Organizing Maps
and Automatic Map Analysis. In Proceedings of the
8th International Work-Conference on Artificial Neu-
ral Networks (IWANN), J. Cabestany, A. Prieto and
D.F. Sandoval Ed., pages 725-733, Barcelona,
Spain, 8-10  June 2005.

S. Oberthür, C. Böke and B. Griese. Dynamic Online
Reconfiguration for Customizable and Self-Optimi-
zing Operating Systems. In Proceedings of the 5th
ACM international conference on Embedded soft-
ware (EMSOFT'2005), pages 335-338, Jersey City,
NJ, USA, 18-22  September 2005.

B. Griese, S. Oberthür and M. Porrmann. Compo-
nent case study of a self-optimizing RCOS/RTOS
system: A reconfigurable network service. In From
Specification to Embedded Systems Application,
International Embedded Systems Symposium
(IESS), A. Rettberg , M. C. Zanella and F. J. Rammig
Ed., pages 267-277, Manaos, Brazil, 15-17 August
2005.

C. Liß, R. Peveling, M. Porrmann and U. Rückert.
Technologieplanung in der Mikroelektronik – von
Moore’s Law zur Nanotechnologie-Roadmap. In
Symposium für Vorausschau und Technologiepla-
nung, pages 87-103, 2005.

C. Paiz, B. Kettelhoit, A. Klassen, M. Porrmann and
U. Rückert. Dynamically Reconfigurable Hardware
for Digital Controllers in Mechatronic Systems. In
IEEE International Conference on Mechatronics
(ICM2005), pages 675-680, Taipei, Taiwan, July
2005.

B. Kettelhoit, H. Kalte, M. Porrmann and U. Rückert.
Dynamically Reconfigurable Hardware for Self-Opti-
mizing Mechatronic Systems. In 5. GMM/ITG/GI-
Workshop  Multi-Nature Systems, pages 97-101,
Dresden, Germany, February 2005.

B. Kettelhoit, A. Klassen, C. Paiz, M. Porrmann and
U. Rückert. Rekonfigurierbare Hardware zur Rege-
lung mechatronischer Systeme. In 3. Paderborner
Workshop: Intelligente mechatronische Systeme,
pages 195-205, Paderborn, Germany, 2005.

T. Chinapirom, U. Witkowski and U. Rückert. Dyna-
mic Reconfiguration of Universal FPGA-Microcontrol-
ler Module. In FIRA RoboWorld Congress 2005, Sin-
gapore, 2005.

M. Grünewald, F. Xu and U. Rückert. Increasing the
Resource-Efficiency of the CSMA/CA Protocol in
Directional Ad Hoc Networks. In Proceedings of the
4th International Conference on AD-HOC Networks
& Wireless, pages 71-84, Cancun, Mexico, 6-8. Oct.
2005.

F. Xu, M. Grünewald and U. Rückert. A Low Comple-
xity Directional Scheme for Mobile Ad Hoc Net-
works. In Proceedings of the 16th IEEE International
Symposium on Personal Indoor and Mobile Radio
Communications, 11-14 Sep. 2005.

WWoorrkkggrroouupp  SSyysstteemm  aanndd  CCiirrccuuiitt  TTeecchhnnoollooggyy
Prof. Dr.-Ing. Ulrich Rückert
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A. Tanoto, U. Witkowski and U. Rückert. Telework-
bench: A Teleoperated Platform for Multi-Robot
Experiments. In Proceedings of the 3rd Internatio-
nal Symposium on Autonomous Minirobots for
Research and Edutainment (AMiRE 2005), pages
49-54, Awara-Spa, Fukui, JAPAN, 20-22 September
2005.

M. Grünewald, C. Rust and U. Witkowski. Using
mini robots for prototyping intersection manage-
ment of vehicles. In Proceedings of the 3rd Interna-
tional Symposium on Autonomous Minirobots for
Research and Edutainment (AMiRE 2005), pages
287-292, Awara-Spa, Fukui, JAPAN, 20-22 Septem-
ber 2005.

M. Grosseschallau, U. Witkowski and U. Rückert.
Low-cost Bluetooth Communication for the Autono-
mous Mobile Minirobot Khepera. In IEEE Internatio-
nal Conference on Robotics and Automation-
ICRA05, pages 4205-4210, Barcelona, Spain, 18-22
April 2005.

T. Chinapirom, U. Witkowski and U. Rückert. Sensor-
nahe Signalverarbeitung mit FPGAs am Beispiel der
Berechnung des optischen Flusses auf mobilen
Robotern. In 3. Paderborner Workshop: Intelligente
Mechatronische Systeme, pages 113-124, Pader-
born, 17-18 March 2005.

H. Kalte and M. Porrmann. Context Saving and Res-
toring for Multitasking in Reconfigurable Systems.
In 15th International Conference on Field Pro-
grammable Logic and Applications, pages 223-228,
Tampere, Finland, 24-28 August 2005.

D. Langen. Abschätzung des Ressourcenbedarfs
von hochintegrierten mikroelektronischen Syste-
men. Dissertation, Universität Paderborn, Heinz Nix-
dorf Institut, Schaltungstechnik, 2005.

M. Porrmann, U. Witkowski and U. Rückert. Imple-
mentation of Self-Organizing Feature Maps in
Reconfigurable Hardware. In: A. Omondi and Raja-
pakse,(Eds.): FGPA Implementations of Neural Net-
works,Springer-Verlag, chapter 9, pages 253-276,
2005.

U. Rückert and V. Beiu. Neural Inspired Architectu-
res for Nanoelectronics. In Second International
Conference on Intelligent Computing and Informa-
tion Systems-ICICIS 2005, pages 1-2, Cairo, Egypt,
March 2005.

O. Orhan, M. Grünewald and U. Witkowski. Blue-
tooth for Autonomous Mini-Robots and Scatternet
Formation. In Proceedings of the 3rd International
Symposium on Autonomous Minirobots for Rese-
arch and Edutainment (AMiRE 2005), Fukui, Japan,
pages 61-66, 20-22 September 2005.

FFaaiirrss//CCoonnffeerreenncceess//SSeemmiinnaarrss
3rd International Symposium on Autonomous Mini-
robots for Research and Edutainment (AMiRE
2005), Fukui, Japan, 20.-22. September 2005

Presentation of the dynamically reconfigurable
rapid prototyping system RAPTOR2000 at the booth
“Forschungsland NRW”, CeBIT 2005 in Hannover

Presentation of the dynamically reconfigurable
rapid prototyping system RAPTOR2000 at the booth
“Forschungsland NRW”, Hannover Messe Industrie
2005 in Hannover

PPrriizzeess//AAwwaarrddss
M. Sc. Markus Köster: Award for the best contribu-
tion at the PhD forum, IFIP International Conference
on Very Large Scale Integration, VLSI-SoC, Perth,
Australia, 2005.

AAddddiittiioonnaall  FFuunnccttiioonnss
Director of the DFG Graduate College “Automatic
Configuration in Open Systems”
Associate Dean of the Faculty for Computer Science,
Electrical Engineering and Mathematics
Member of the “International Graduate School of
Dynamic Intelligent Systems” Committee
Member of the Advisory Council of the C-LAB
Member of the Advisory Council of the L-LAB
Member of the Advisory Council of the PC² (Pader-
born Center for Parallel Computing)
Member of the Advisory Council of the PaSCo
(Paderborn Institute for Scientific Computation)
Chairman of the Special Interest Group “Mikro-
elektronik neuronaler Netze” of the ITG (Information
Technology Society)
Adjunct Professor, Faculty of Information Techno-
logy, QUT, Brisbane, Australia

PPaatteennttss
Brinkmann, A., Scheideler, C., Meyer auf der Heide,
F., Rückert, U.: Verfahren und Anordnung zur Vertei-
lung von Datenblockmengen in Speichernetzwerken
und/oder einem Datennetz sowie Computerpro-
gramm-Erzeugnis und computerlesbares Speicher-
medium. AZ: DE 10 2004 018 808

Schomaker, G., Brinkmann, A., Meyer auf der Heide,
F., Rückert, U.: Verfahren zur Verwaltung von Meta-
informationen zur Verteilung von Datenblöcken
oder Objekten über computerlesbare Speicherme-
dien sowie Computerprogrammprodukt und compu-
terlesbares Speichermedium, 
AZ: DE 10 2004 046 243

Brinkmann, A., Meyer auf der Heide, F., Rückert, U.:
Verfahren zur verteilten Speicherung von Metainfor-
mationen zur Erhöhung der Ausfallsicherheit und
Performanz in Datenspeichersystemen, 
AZ: DE 10 2005 043 750.8

SSppiinn--OOffffss
OOaakk  TTeecchhnnoollooggyy  GGmmbbHH,,  eeiinnee  ZZoorraann  IInncc..  CCoommppaannyy
The company offers modern and highly specialized
services in the field of development, test, verifica-
tion, and programming of application specific inte-
grated circuits. Oak Technology GmbH is a subsidi-
ary of Zoran Corporation, Sunnyvale, CA.

CCuurrrreenntt  RReesseeaarrcchh  PPrroojjeeccttss
Resource-Efficient Function Approximator for Auto-
nomous Systems
Based on analog circuit technology, a microelectro-
nic module is being developed for the resource-effi-
cient implementation of a function approximator for
autonomous systems. This is done in cooperation
with Professor Sitte, Queensland University of Tech-
nology, Australia.

Routing Nodes for Mobile Ad-hoc Networks
(Manets)
It is the aim of this project to design a resource-effi-
cient one-chip system, which facilitates the opera-
tion of Manets on the basis of an adaptive commu-
nication process that has been worked out in coo-
peration with Professor Meyer auf der Heide’s rese-
arch group. This project is part of the Collaborative
Research Centre 376 of the DFG.

Hardware Reconfiguration 
In this project we analyse and implement principles
of hardware reconfiguration of microelectronic com-
ponents in self-optimising mechatronic systems.
The project is part of the Collaborative Research
Centre 614 of the DFG.

RTOS for Self-Optimising Systems
In cooperation with the working group “Design of
Parallel Systems” of Prof. Rammig, we develop a
realtime communication and operating system for
distributed self-optimizing systems. This project is
part of the Collaborative Research Centre 614 of the
DFG.

Paderborn Realtime Storage Network PReSto
In cooperation with the working group of Professor
Meyer auf der Heide, Infineon Technologies AG,
Munich, and the Conet AG, the efficient use of
highly scalable storage systems is analyzed. Sup-
ported by DFG in transfer project 40.

synQPSK
In cooperation with the working group “Optical
Communication and High-Frequency Engineering”
of Professor Noé, University of Paderborn, this pro-
ject targets the development of key components for
“Synchronous Optical Quadrature Phase Shift Key-
ing Transmission”.

NGN-PlaNetS
In the context of the BMBF project “PlaNets – Plat-
forms for Networked Services”, new concepts for
parallel packet processors are developed and ana-
lyzed in cooperation with Infineon Technologies and
additional industrial partners. 

Krypto-Hardware
In cooperation with the working group “Computer
Security” of Prof. von zur Gathen at the University of
Bonn we are developing resource efficient hard-
ware-software solutions for cryptography using
elliptical curves. The project is supported by the
DFG

CCuurrrreenntt  IInndduussttrryy  CCoo--ooppeerraattiioonnss
VisionIC
In the context of the VisionIC-project, we analyse
neural pulse coded associative memories in coope-
ration with Infineon Technologies. The main focus
of the project is the analysis and development of an
intelligent vision platform for the mass market. 

V:DRIVE
In cooperation with the Conet AG we analyze the
integration of meta information for storing replica-
ted data in a storage-management framework.

EMBond
In cooperation with the Hesse & Knipps GmbH, the
project EMBond – embedded microelectronics for
wire bonders – targets the development of new
concepts to enhance wire bonders by means of effi-
cient microelectronic solutions.
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PPuubblliiccaattiioonnss
Becker, C.; Hemsel, T.; Wedman, S.: Design and
Construction of a 3D-Scanning-Laservibrometer. In:
Proceedings of 2nd International Workshop on Pie-
zoelectric Materials and Applications in Actuators
(IWPMA) 2005, Paderborn: HNI Verlagsschriften-
reihe, 2005 (in print).

Bistry, S.; Brökelmann, M.; Król, R.; Wallaschek, J.:
Model for Piezoelectric Actuators with Parallelo-
gram-Kinematics. In: Proceedings of 2nd Internatio-
nal Workshop on Piezoelectric Materials and Appli-
cations in Actuators (IWPMA) 2005, Paderborn: HNI
Verlagsschriftenreihe, 2005 (in print).

Brandt, T.; Sattel, T.; Wallaschek, J.: Zur integrierten
Längs- und Querführung von Kraftfahrzeugen in
Notsituationen. In: VDI-Berichte: Mechatronik 2005
- Innovative Produktentwicklung, Tagung Wiesloch,
1.-2. Juni 2005, Düsseldorf: VDI-Verlag, 2005, Nr.
1892, Bd. 2, S. 779-808; ISBN 3-18-091892-6.

Brandt, T.; Sattel, T.; Wallaschek, J.: On Automatic
Collision Avoidance Systems. In: SAE World Con-
gress 2005, Detroit, April 11-14, SAE International,
2005.

Brandt, T.; Sattel, T.; Wallaschek, J.: Ein Ansatz zur
automatischen Kollisionsvermeidung. In: Jahrbuch
2005 Fahrzeug- und Verkehrstechnik, Düsseldorf:
VDI-Verlag, 2005, S. 257-278.

Brökelmann, M.; Potthast, C.; Hesse, H. J.; Walla-
schek, J.: Model Based Development of an Integra-
ted Sensor-Actuator System for Online Quality
Monitoring in Ultrasonic Wire Bonding. In: Procee-
dings of the ASME International Mechanical Engi-
neering Congress and Exposition (IMECE) 2005,
Orlando, Florida, 2005.

Brökelmann, M.; Wallaschek, J.; Hesse, H. J.: Inte-
grated Sensor-Actuator-Systems for Improving Pro-
cess Quality in Ultrasonic Wire Bonding. In: Procee-
dings of 2nd International Workshop on Piezoelec-
tric Materials and Applications in Actuators
(IWPMA) 2005, Paderborn: HNI Verlagsschriften-
reihe, 2005 (in print).

Fu, B.; Hemsel, T.; Wallaschek, J.: Multiobjective
Optimization of Piezoelectric Transducers using
Evolutionary Algorithms. In: Proceedings of 2nd
International Workshop on Piezoelectric Materials
and Applications in Actuators (IWPMA) 2005,
Paderborn: HNI Verlagsschriftenreihe, 2005 (in
print).

Fu, B.; Hemsel, T.; Wallaschek, J.: Piezoelectric
Transducer Design via Multiobjective Optimization.
In: World Congress Ultrasonics 2005, Beijing, P. R.
China, (printing 2006).

Gausemeier, J.; Rammig, F. J.; Schäfer, W.; Walla-
schek, J. (Hrsg.): Intelligente mechatronische
Systeme. Paderborn: Heinz Nixdorf Institut, Univer-
sität Paderborn, HNI-Verlagsschriftenreihe, 2005;
ISBN 3-935433-72-7.

Hanisch, S.; Nölle, R.; Brandt, T.; Sattel, T.: On the
Computation of Equilibrium Configurations of Elasti-
cally Coupled Nodes in Potential Fields. In: WSEAS
Transactions on Systems, 2005, Bd. 4, Nr. 1, S. 68-
73.

Hemsel, T.: Modellgestützte Analyse piezoelektri-
scher Transformatoren. In: VDI-Berichte: Mechatro-
nik 2005 - Innovative Produktentwicklung, Tagung
Wiesloch, 1.-2. Juni 2005, Düsseldorf: VDI-Verlag,
2005, Nr. 1892, Bd. 2, S. 1013-1032; ISBN 3-18-
091892-6.

Hemsel, T.; Mracek, M.; Twiefel, J.; Vasiljev, P.; Wal-
laschek, J.: Linear ultrasonic motors based on coup-
ling of longitudinal vibrations. In: Proceedings of
the First International Conference on Ultrasonic
Motors and Actuators (IWOUMA) 2005, November
14-15, Yokohama, Japan, 2005.

Hemsel, T.; Mracek, M.: Modelling and Control of
Bundled Miniature Ultrasonic Linear Motors. In: Pro-
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WWoorrkkggrroouupp  MMeecchhaattrroonniiccss  aanndd  DDyynnaammiiccss
Prof. Dr.-Ing. Jörg Wallaschek
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mung. In: Lux Junior 2005 - 7. Internationales Forum
für den lichttechnischen Nachwuchs, Ilmenau, 23.-
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28. September, Herbert Utz Verlag Wissenschaft,
2005; ISBN 3-8316-0499-1.

Wilmanns, S.; Nakamura, S.; Mracek, M.; Hemsel,
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Audible Frequency Rang. In: Proceedings of 2nd
International Workshop on Piezoelectric Materials
and Applications in Actuators (IWPMA) 2005,
Paderborn: HNI Verlagsschriftenreihe, 2005 (in
print).

Zhou, W.; Fu, B.; Hemsel, T.; Wallaschek, J.: Piezoe-
lectrics in Dental Tools. In: Proceedings of 2nd Inter-
national Workshop on Piezoelectric Materials and
Applications in Actuators (IWPMA) 2005, Pader-
born: HNI Verlagsschriftenreihe, 2005 (in print).

Fu, B.: Piezoelectric Actuator Design via Multiobjec-
tive Optimization Methods. Paderborn: Universität
Paderborn, Heinz Nixdorf Institut, Verlagsschriften-
reihe, 2005, Nr. 179; ISBN 3-935433-88-3.

Mahmoud, K.: Theoretical and experimental investi-
gations on a new adaptive duo servo drum brake
with high and constant brake shoe factor. Pader-
born: Universität Paderborn, Heinz Nixdorf Institut,
Verlagsschriftenreihe, 2005, Nr. 172; ISBN 3-
935433-81-6.

Roslak, J.: Entwicklung eines aktiven Scheinwerfer-
systems zur blendungsfreien Ausleuchtung des Ver-
kehrsraums. Paderborn: Universität Paderborn,
Heinz Nixdorf Institut, Verlagsschriftenreihe, 2005,
Nr. 169; ISBN 3-935433-78-6.

FFaaiirrss//CCoonnffeerreenncceess//SSeemmiinnaarrss
Cartec, Berufsinformationsmesse für Ingenieurwis-
senschaften, Lippstadt, February 26th 2005

Seminar “LED in der Lichttechnik”, Haus der Tech-
nik, Presentation of the L-LAB, Essen, March 2nd-
3rd 2005

Workshop “Intelligente mechatronische Systeme”,
Heinz Nixdorf Institut, Paderborn, March 17th-18th
2005

IIR Fachtagung für Kfz-Lichttechnik (lighting techno-
logy symposium), Hanau, March 9th-10th 2005

“2nd International Workshop on Piezoelectric Mate-
rials and Applications in Actuators”, Paderborn,
May 22nd-25th 2005

VDI Mechatronic Workshop “Innovative Produktent-
wicklung”, Wiesloch, Heidelberg, June 1st-2nd
2005
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International Conference on Electroceramics, Seoul,
Korea, June 12nd-15th 2005

Visit to the L-LAB by Federal Chancellor Gerhard
Schröder, July 5th 2005

German-Chinese Workshop “Advances in Tribo-
logy”, Peking, China, September 5th-8th 2005
L-LAB Summerschool “Human factors in vehicle
lighting”, Waldeck, September 18th-23rd 2005

Lux junior 2005, Dörnfeld/Ilm, September 23rd-
25th 2005

ISAL “International Symposium on Automotive Ligh-
ting”, Darmstadt, September 27th-28th 2005

VDI Mechatronic Workshop “Innovation im Maschi-
nenbau durch Systemintegration”, September 27th-
28th 2005, Stuttgart

“1st International Workshop on Ultrasonic Motors
and Actuators”, Tokyo, Japan, November 14th 2005

PPrriizzeess//AAwwaarrddss
Research Prize of the University of Paderborn awar-
ded to Dr.-Ing. Tobias Hemsel, together with Prof.
Dr.-Ing. Bernd Henning, for the article on “Tactile
intraoperative tissue characterisation in neurosur-
gery”

AAddddiittiioonnaall  FFuunnccttiioonnss
Chairman of L-LAB, PublicPrivatePartnership of
Hella KGaA Hueck & Co. and the University of
Paderborn, Research Centre for Lighting 
Technology and Mechatronics, 
Member of the national advisory council on
Mechanical Vibration of the VDI / DIN
Spokesman of the Competence Network “LED in
NRW”
Board member of the OpTechNet e.V.
Board member of the Graduate School on 
Dynamic Intelligent Systems
Board member of the PaSCo (Paderborn Institute
for Scientific Computation)
Board member of the Heinz Nixdorf Institute
Member of the Editorial Advisory Board des Inter-
national Journal of Vehicle Autonomous Systems
Board member of the “Lichttechnischen Gesell-
schaft des Ruhrgebietes”
Reporter of the Division for mesopic vision at the
CIE (International Lighting Commission)

SSppiinn--OOffffss
AATTHHEENNAA  TTeecchhnnoollooggiiee  BBeerraattuunngg  GGmmbbHH
The ATHENA Technologie Beratung GmbH offers
scientific and business consultancy as well as engi-
neering services in the field of mechatronics and
new technologies. ATHENA provides feasibility stu-
dies and technical expertise, monitors the progress
of new technologies, supports the technology and
innovation management and develops strategies
for patent management. For further information see:
http://www.myATHENA.de

PPAADDEERRSSOONNIICC  GGmmbbHH
The Padersonic GmbH develops, builds and mar-
kets mechatronic systems, in particular in the areas
of piezo actuators, sensors, optical systems and
image processing. It also develops customer-speci-
fic software and hardware solutions for control
engineering.

CCuurrrreenntt  RReesseeaarrcchh  PPrroojjeeccttss
L-LAB – Research Centre for Lighting Technology
and Mechatronics. 
The L-LAB is run as a Public Private Partnership in
cooperation with Hella KGaA Hueck & Co. L-LAB
works on interdisciplinary projects that can be lar-
gely assigned to the field of basic research and
technology development. Transfer projects serve to
produce technology demonstrators and
lighting/illumination prototypes with a lead time of
1 to 2 generations. Supported by: State of North
Rhine-Westphalia (NRW)/Donors' Association for
the Promotion of Science and the Humanities in
Germany (Stifterverband)/Hella/University of Pader-
born.

NBP – Neue Bahntechnik Paderborn (railcab)
In this collaborative project the main focus of our
activities is: sophisticated undercarriage and switch
technology, condition monitoring, overall-system-
optimisation, and safety and reliability. Supported
by: State of North Rhine-Westphalia (NRW)/Univer-
sity of Paderborn

Active lighting systems. 
This project aims to assess and develop new opti-
cal concepts for active headlamps. Active head-
lamps represent an advanced development of the
adaptive front-lighting systems that are already in
pre-series and series development today. They
allow a free choice of light distribution from the
vehicle. Supported by: L-LAB

Adaptive piezoelectric resonance transformers with
non-linear mechanical features. 
This project aims to study whole system concepts,
involving an electrical control device, vibrating
ultrasonic tool and the mostly non-linear forces
caused by the process. Supported by: Industry

Developing piezoelectric linear drives. 
This research project develops micromotors that
generate linear movements in much the same way
as piezoelectric vibration drives do. This involves
several motors working together to form an automa-
tically coordinated overall system made up of indi-
vidual motors that automatically configure themsel-
ves to produce their ideal operational state. Sup-
ported by: German Research Foundation (DFG)

Multi-vehicle coordinated lighting of the traffic zone. 
The project aims to create a in-vehicle system that
makes it possible to enable several vehicles to
jointly contribute to achieving the best possible illu-
mination of the road surface. This calls for exten-
sive sensor data and vehicle communication. Sup-
ported by: Graduate School

Self-energising mechanical brakes. 
The project aims to design brake systems where the
required actuating force and braking moment is
kept to a minimum by using friction-based self-
energising effects. A prototype adaptive self-energi-
sing drum brake was built in which changes to the
lever geometry enable the self-energising effect to
adapt to the coefficients of friction arising under
driving conditions. Supported by: University of
Paderborn

FEM-modelling of piezoelectric vibration drives. 
This project develops computational methods for
piezoelectric vibration drives in order to make it
possible, in particular, to study resonance actuated
systems. Supported by: DFG (PaSCo)

Vibrations in headlight systems. 
Based on the mechanical modelling of headlight
systems, the project aims to develop vibration opti-
misation tools and to improve the vibration beha-
viour of headlamps. The research concentrates on
coupling FEM and MBS simulation with experimen-
tal modal analysis. Supported by: L-LAB

Analysis of non-linear dynamic systems using set-
oriented methods. 
The project aims to develop an efficient and general
method to support engineers when analysing dyna-
mic systems involving extensive non-linearity. Using
set-oriented numerical methods it is possible to
draw conclusions on the structure of attractors as
well as on the absorption and observation probabi-
lities in the system's state space. Supported by:
DFG (PaSCo)

Self-sensing piezoactuators with integrated sensors
The project applies the principle of “self-sensing”
and integrated sensors to monitor piezoactuators.
This research develops piezoelectric transducers
with integrated sensors, creates prototypes and
examines these through experimentation to obtain
to most precise and robust concepts for recording
measurement data: Supported by: Industry

Automated accident avoidance. 
The project studies driver assistance methods built
to help drivers in accident-prone situations. The
whole breadth of methods are systematically exa-
mined, from automatic emergency brake through to
automatic co-pilots with accident (collision) avoi-
dance functions. Supported by: L-LAB, Graduate
School, Lenze Foundation

Actuators made of shape memory alloys. 
The project examines basic material samples and
specimens and commercial motors as a basis for
modelling actuators made of shape memory alloys.
Based on this model, it aims to develop design
methods and create prototypes. Supported by:
Industry

Vibration-assisted deep hole drilling. 
This project aims to develop a system for overlaying
deep hole drilling processes with ultrasonic vibra-
tions for better drilling results and greater effi-
ciency. Working in cooperation with the Institute for
Machine Tools at the University of Stuttgart, we are
studying what kinds of vibration are best suited for
this and which ultrasound generators are capable
of producing stable ultrasonic vibrations. Suppor-
ted by: DFG
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PPuubblliiccaattiioonnss
Tiemann, K.: An Improved Branch-and-Bound Algo-
rithm for the Test Cover Problem,
4th International Workshop on Efficient and Experi-
mental Algorithms (WEA 2005),
Santorini Island, LNCS 3503, pp. 89-100, 2005.

Schamberger, S.: Finite Element Mesh Partitioning
based on Multigraph Diffusion,
Proc. of the IASTED International Conference on
Parallel and Distributed Computing and Networks
(PDCN'05), ACTA Press, pp. 663-668, 2005.

Schamberger, S., Wierum, J.-M.: Partitioning Finite
Element Meshes using Space-Filling Curves,
Future Generation Computer Systems Journal,
Volume 21, Issue 5, May 2005, pp. 759-766.

Meyerhenke, H.,  Schamberger, S.: Balancing Paral-
lel Adaptive FEM Computations by Solving Systems
of Linear Equations,
Proc. of the 11th International Euro-Par Conference
2005, LNCS 3648, pp. 209-219, 2005.

Meyerhenke, H.:  Constructing Higher Order Voronoi
Diagrams in Parallel,
Proc. of the European Workshop on Computational
Geometry, pp. 123-126, 2005.

Bleischwitz, Y., Kliewer, G.: Accelerating Vickrey Pay-
ment Computation in Combinatorial Auctions for an
Airline Alliance,
4th International Workshop on Efficient and Experi-
mental Algorithms (WEA 2005),
Santorini Island, LNCS 3503, pp. 228-239, 2005.

Ehrhoff, J., Grothklags, S., Lorenz, U.: Parallelism for
Perturbation Management and Robust Plans,
Proc. of the 11th International Euro-Par Conference
2005, LNCS 3648, pp. 1265-1274, 2005.

Gairing, M., Lücking, T., Mavronicolas, M., Monien.
B., Spirakis, P.: The Structure and Complexity of
Extreme Nash Equilibria, 
Theoretical Computer Science, 343, pp. 133-157,
2005. 

Gairing, M., Monien, B., Tiemann, K.: Selfish Rou-
ting with Incomplete Information, 
Proc. of the 17th ACM Symposium on Parallelism in
Algorithms and Architectures
(SPAA 2005), pp. 203-212, 2005. 

Gairing, M., Lücking, T., Monien, B., Tiemann, K.: 
Nash Equilibria, the Price of Anarchy and the Fully
Mixed Nash Equilibrium Conjecture, 
Proc. of the 32nd International Colloquium on Auto-
mata, Languages and Programming 
(ICALP 2005), LNCS 3580, pp. 51-65, 2005. 

Gairing, M., Monien, B., Woclaw, A.: A Faster Combi-
natorial Approximation Algorithm for Scheduling
Unrelated Parallel Machines, 
Proc. of the 32nd International Colloquium on Auto-
mata, Languages and Programming 
(ICALP 2005), LNCS 3580, pp. 828-839, 2005.

Kliewer, G., Timajev, L.: Relax-and-cut for capacita-
ted network design,
Proceedings of the 13th Annual European Sympo-
sium on Algorithms (ESA 2005), 
pp. 47-58, 2005. 

TToo  AAppppeeaarr
Bocker, J., Dellnitz, M., Feldmann, R., Frohleke, N.,
Li, R., Pottharst, A., Witting, K., Znamenshchykov,
O.: Design and Implementation of a Hybrid Energy
Supply System for Railway Vehicles, Accepted for
APEC 2005, Austin, Texas, to appear.

Donninger, C., Lorenz, U.: Innovative Opening-Book
Handling, Proc. Advances in Computer Games (ACG)
11, to appear.

Lorenz, U., Tscheuschner, T.: Player Modelling,
Search Algorithms and Strategies in Multi Player
Games, Proc. Advances in Computer Games (ACG)
11, to appear.

Elsässer, R., Lorenz, U., Sauerwald, T.: Agent-Based
Information Handling in Large Networks, Discrete
Applied Mathematics, to appear.

Elsässer, R. Gairing, M., Lücking, T., Mavronicolas,
M., Monien, B.:  A Simple Graph-Theoretic Model for
Selfish Restricted Scheduling, Proc. of the 1st
Workshop on Internet and Network Economics
(WINE 2005), to appear. 

Schamberger, S.: A Shape Optimizing Load Distribu-
tion Heuristic for Parallel Adaptive FEM Computa-
tions Proc. of the 8th International Conference on
Parallel Computing Technologies (PACT'05),
to appear.

Marquardt, O., Schamberger, S.: Open Benchmarks
for Load Balancing Heuristics in Parallel Adaptive
Finite Element Computations, Proc. of the Interna-
tional Conference on Parallel and Distributed Pro-
cessing Techniques and Applications (PDPTA'05), to
appear.

FFaaiirrss//CCoonnffeerreenncceess//SSeemmiinnaarrss
14th International Paderborn Computer Chess Tour-
nament, 22.02.05-28.02.05

4th Fair and Exhibition “Future & Career”, Heinz
Nixdorf MuseumsForum, 24.02.05-26.02.05

AAddddiittiioonnaall  FFuunnccttiioonnss
Member of the North-Rhine-Westphalia Academy
of Science
Chairman of the Board of the PC2 
Associated Member of the Board of the HNI
Member of the Board of the “Graduate School on
Dynamic Intelligent Systems”
Member of the Board of the Graduate College
“Automatische Konfigurierung in offenen Syste-
men”
Member of the Board of “Paderborn Institute for
Scientific Computation” (PaSCo)

WWoorrkkggrroouupp  PPaarraalllleell  CCoommppuuttiinngg
Prof. Dr. rer. nat. Burkhard Monien

Mesopic vision. 
The project deals with visual perception in poor
light conditions (twilight/dawn). This light range
and the physiological changes it causes in the eye
present particular challenges for luminance measu-
rement systems. Besides developing a perception-
adapted luminance measurement system for use in
poor but not dark lighting conditions (mesopic
vision), a model is also being developed to predict
the detection distance of headlamps. Supported by:
L-LAB, CIE

LED headlamps
This research aims to use the rapid switching of
LEDs in order, in combination with the time-variable
optical properties of lighting systems, to generate a

dynamic, variable illuminance distribution. 
Supported by: L-LAB, Graduate School
NanoLux lighting
This collaborative project aims to develop and use
white LEDs in the field of lighting and illumination,
i.e. for applications in which large lumen packages
(<1000 lm) are needed. 
Supported by: BMBF, Industry

VisSim
The scope of a target agreement reached between
the University of Paderborn and the State of North
Rhine-Westphalia includes plans to establish a Cen-
tre of Excellence on “Distributed Visualisation and
Simulation” (VisSim). The first application created
is a virtual environment to study driver assistance
systems designed particularly for night driving. The

program will be integrated into the L-LAB's driving
simulator and will be synchronised with measure-
ment instruments, such as an eye-tracking system
and biosignal recording devices. 
Supported by: University of Paderborn

Detection distance of vehicle headlamps. 
This project aims to produce a model for reliably
predicting the detection distance of vehicle head-
lamps. This work includes vision experiments in the
lab and in the light tunnel. The project will also
check whether vision models for homogenous fields
are applicable to inhomogeneous headlamp illumi-
nance distributions. 
Supported by: L-LAB, Graduate School
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SSppiinn--OOffffss
mm33IITTSS  ––  MMuullttiimmeeddiiaa  &&  mmoorree
IT-Services – in the areas of Consulting, Software
development, Networks and Servers, Multimedia
(digital Audio & Video content creation, Streaming),
Databases and Web Design.

AAllttaanniiss  GGmmbbHH  eehh..  TTsscchhöökkee  GGmmbbHH
The object of the company is the Development and
Marketing of Software for Production planning with
the help of mathematical Optimization procedures
as well as enterprise consulting. The leading pro-
ducer of wooden materials is among our list of
clients.

CCuurrrreenntt  RReesseeaarrcchh  PPrroojjeeccttss
DFG-Collaborative Research Centre “Massive Paral-
lelism: Algorithms, Design Methods, Applications”
(SFB 376)
Sub-Project A2: Universal Basic Primitives
Sub-Project A3: Balancing dynamic Networks: Foun-
dations and Applications

DFG-Collaborative Research Centre “Self-Optimizing
Systems of Mechanical Engineering” (SFB 614)
Sub-Project A1: Model Orientated Self Optimization

DFG-Central Program “Algorithms for larger and
more complex Networks”
Project: “Integration of Network Concepts and fleet
assignment in Flight planning”
Research Area: Combinatorial Optimizations, Meta-
Heuristics, Airline Optimizations.

EU-Project “DELIS - Dynamically Evolving Large-
scale Information Systems”(IST-001907)
Partner: Universita di Roma “La Sapienza” (I), Com-
puter Science Institute in Patras (GR), Telecom Italia
Learning Services S.p.A. (I), Telenor Communication
AS (N), Universita di Bologna (I), Max-Planck-Institut
für Informatik in Saarbrücken (D), University of
Karlsruhe (D), Universitat Polytecnica de Catalunya

in Barcelona (E), Universitat Pompeu Fabra in Barce-
lona (E), University of Cyprus (CY), Technische Uni-
vesität München (D), Charles University in Prague
(CZ), Wroclaw University of Technology (P),
University of Cambridge (UK), Universite de Paris-
Sud XI (F), Swiss Federal Institute of Technology in
Zürich (CH), Ecole Polytechnique Federale de Lau-
sanne (CH).
The objectives of the Integrated Project DELIS are:
1. To understand the structure, self organisation
and dynamics of large scale information systems
like the internet, the World Wide Web, peer-to-peer
systems, with support of methods from statistical
physics.
2. To provide methods, techniques and tools for
controlling and optimizing such systems, using,
among others, large scale optimization techniques
and inspirations from biology.
3. To apply methods from market mechanism and
game theory in order to understand and to organize
the competition of actors in the system for resour-
ces like bandwidth, computing power, data etc.
4. To provide platforms for experiments and pro-
totypical implementations of our findings, in order
to test and compare them, and to make them
accessible.
5. To demonstrate the capabilities of our
methods, techniques and tools in two application
areas of high scientific and economic impact.

EU-Project “AEOLUS – Algorithmic Principles for
Building Efficient Overlay Computers” (FP6-015964)
Partner: Centre National de la Recherche Scientifi-
que CNRS (F), Universita di Roma “La Sapienza” (I),
Computer Science Institute in Patras (GR), Telecom
Italia Learning Services S.p.A. (I), Universita degli
studi di Salerno (I), Max-Planck-Institut für Informa-
tik in Saarbrücken (D), University of Ioannina (GR),
Universite de Geneve (CH), Christian-Albrechts-Uni-
versitaet zu Kiel (D), Universita degli studi di Roma
“Tor Vergata” (I), Universitat Polytecnica de Catalu-
nya in Barcelona (E), National and Kapodistrian Uni-
versity of Athens (GR), Universita degli studi di
Padova (I), Eidgenössische Technische Hochschule

Zuerich (CH), Katholieke Universiteit Leuven (B),
Institut National de Recherche en Informatique et
en Automatique (F), University of Cyprus (CY), Uni-
verzita Karlova v Praze (CZ), Cybernetica AS (Esto-
nia). The objectives of the Integrated Project AEO-
LUS are:
1. To identify and study the important fundamen-
tal problems and investigate the corresponding
algorithmic principles related to overlay computers
running on global computers.
2. To identify the important functionalities such
an overlay computer should provide as tools to the
programmer, and to develop, rigorously analyze
and experimentally validate algorithmic methods
that can make these functionalities efficient, scala-
ble, fault-tolerant, and transparent to heterogeneity.
3. To provide improved methods for communica-
tion and computing among wireless and possibly
mobile nodes so that they can transparently
become part of larger Internet-based overlay com-
puter.
4. To implement a set of functionalities, integrate
them under a common software platform (the Over-
lay Computer Platform) in order to provide the basic
primitives of an overlay computer, as well as build
sample services on this overlay computer, thus pro-
viding a proof-of-concept for our theoretical results.

CCuurrrreenntt  IInndduussttrryy  CCoo--OOppeerraattiioonnss
“Use of Operations Research Procedures in Airline
Optimization”
Employer: Lufthansa Systems GmbH

WWoorrkkggrroouupp  AApppplliieedd  PPhhyyssiiccss//IInntteeggrraatteedd  OOppttiiccss
Prof. Dr. rer. nat. Wolfgang Sohler

PPuubblliiccaattiioonnss
W. Sohler, B. Das, D. Dey, S. Reza, H. Suche, and R.
Ricken: “Erbium-doped lithium niobate waveguide
lasers”, IEICE Transactions Electron E88-C, No. 5,
990-997 (2005) (invited paper)

B.K. Das, W. Sohler, and V. Dierolf, “Internal fluore-
scence induced refreshment of thermally fixed
photorefractive grating in Ti:Fe:Er:LiNbO3 for stable
laser emission”, Electronics Lett. 41, 646-647
(2005)

A. Hellwig, H. Suche, R. Schrör, and W. Sohler: “Tita-
nium-indiffused waveguides in magnesium oxide
doped stoichiometric lithium niobate (MgO:SLN)”,
Proc. European Conference on Integrated Optics
(ECIO '05), Grenoble, April 2005, p. 254-257, paper
ThB2-5

S. Orlov, I. Kadetov, W. Grundkötter, V. Quiring, R.
Ricken, W. Sohler: “MIR-optical parametric fluore-
scence: from photon pairs to pump depletion”,
Proc. European Conference on Integrated Optics
(ECIO '05), Grenoble, April 2005, p. 237-240

S. Reza, D. Dey, Y. Min, R. Ricken, and W. Sohler:
“Integrated optical ring laser in Er:LiNbO3”, Proc.
European Conference on Integrated Optics (ECIO
'05), Grenoble, April 2005, p. 81-84

W. Grundkötter: “Quantitative model for high power
optical parametric fluorescence in Ti:PPLN channel
waveguides” Proc. European Conference on Integra-
ted Optics (ECIO '05), Grenoble, April 2005, p. 630-
633 (poster session)

A. Barthélémy, V. Couderc, P. Pioger, C. De Angelis,
F. Baronio, W. Sohler, V. Quiring, Y. Min: “Spatial
Routing of signals at 1549 nm by soliton emission
in engineered nonlinear waveguides”, Proc. Euro-
pean Conference on Integrated Optics (ECIO '05),
Grenoble, April 2005

W. Sohler, W. Grundkötter, D. Hofmann, I. Kostju-
cenko, S. Orlov, V. Quiring, R. Ricken, G. Schreiber,
and H. Suche: “Integrated Optical Parametric Oscil-
lators with Ti:PPLN Waveguides”, Proc. Conference
on Laser and Electro-Optics (CLEO 2005), Balti-
more, May 2005, paper CML1

T. Pertsch, R. Schiek, R. Iwanow, G. Stegeman, U.
Peschel, F. Lederer, Y.H. Min, and W. Sohler: “Direct
measurement of photonic band structures by
second harmonic generation”, Proc. Conference on
Laser and Electro-Optics (CLEO 2005), Baltimore,
May 2005, paper QThK4
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R. Iwanow, D. May-Arrioja, D.N. Christodoulides, 
G. Stegeman, Y.H. Min, and W. Sohler: “Observation
of the discrete Talbot effect”, Proc. Conference on
Laser and Electro-Optics (CLEO 2005), Baltimore,
May 2005, paper QFA3

P.-H. Pioger, V. Couderc, L. Grossard, A. Barthélémy,
F. Baronio, C. De Angelis, Y.H. Min, V. Quiring, Wo.
Sohler: “Temporal reshaping of picosecond pulses
using quadratic soliton deflection in engineered
film PPLN waveguide”, Conference on Laser and
Electro-Optics (CLEO 2005), Baltimore, May 2005

S. Orlov, W. Grundkötter, V. Quiring, R. Ricken and
W. Sohler: “Synchronously Pumped Mid-Infrared
Ti:PPLN Waveguide Optical Parametric Oscillator”,
Proc. Conference on Mid-Infrared Coherent Sources
(MICS 2005), Barcelona/Spain, November 2005,
paper Mo2

W. Sohler, B.K. Das, D. Dey, S. Reza, H. Suche, and
R. Ricken, “Recent Advances of Erbium-Doped
Lithium Niobate Waveguide Lasers”, Proc. of SPIE,
Vol. 5949, SPIE-Internation Congress on Optics and
Optoelectronics (COO’05), Warsaw, Poland, August
28 - September 2, 2005 (invited), paper 5956-11

W. Sohler, W. Grundkötter, D. Hofmann, I. Kostju-
cenko, M. Hübner, S. Orlov, V. Quiring, R. Ricken, G.
Schreiber, H. Suche: “Mid-infrared optical parame-
tric fluorescence and oscillation in Ti:PPLN wave-
guide structures”, Proc. of SPIE, Vol. 5949, SPIE-
Internation Congress on Optics and Optoelectronics
(COO’05), Warsaw, Poland, August 28 - September
2, 2005 (invited), paper 5949-01

S.L. Jansen, D. van den Borne, C. Climent, M. Ser-
bay, C.-J. Weiske, H. Suche, P. Krummrich, S. Spael-
ter, S. Calabró, N. Hecker-Denschlag, P. Leisching,
W. Rosenkranz, W. Sohler, G.D. Khoe, T. Koonen, H.
de Waardt: “10,200km 22x2x10Gbit/s RZ-DQPSK
dense WDM transmission without inline dispersion
compensation through optical phase conjugation”,
OFC 2005 Anaheim, postdeadline paper 28

T. Pertsch, R. Iwanow, R. Schiek, and G. I. Stegeman
U. Peschel and F. Lederer Y. H. Min and W. Sohler:
“Spatial ultrafast switching and frequency conver-
sion in lithium niobate waveguide arrays”, Opt.
Lett. 30, 177-179 (205)

R. Iwanow, R. Schiek, G. Stegeman, Y.H. Min, W.
Sohler: “Discrete modulational instability in peri-
odically poled lithium niobate waveguide arrays”
Optics Express Vol. 13, 7794-7799 (2005)

R. Iwanow, R. Schiek, G. Stegeman, T. Pertsch, F.
Lederer, Y. Min, and W. Sohler: “Arrays of weakly
coupled, periodically poled lithium niobate wave-
guides: beam propagation and discrete spatial qua-
dratic solitons”, Opto-Electronics Review 13(2),
113-121 (2005)

R. Iwanow, D.A. May-Arrioja, D.N. Christodoulides,
G.I. Stegeman, Y.H. Min, W. Sohler: “Discrete Talbot
Effect inWaveguide Arrays”, Physical Review Letters
95, 053902 (2005)

P.-H. Pioger, V. Couderc, L. Grossard, A. Barthélémy,
F. Baronio, C. De Angelis, Y.H. Min, V. Quiring, W.
Sohler: “Temporal reshaping of picosecond pulses
at 1548 nm based on soliton emission and spatial
filtering in non-uniform Ti:PPLN waveguides”,
Photonic Techn. Lett. 17 (11), 2373-2375 (2005)

R. Schiek, R. Iwanow, G. Stegeman, T. Pertsch, F.
Lederer, Y.H. Min, W. Sohler: “Low-power, multiport,
ultrafast, parametric switching in cascaded wave-
guide couplers” Appl. Phys. Lett. 87, 011109
(2005)

WWoorrkkggrroouupp  PPhhiilloossoopphhyy  ooff  SScciieennccee  aanndd  TTeecchhnnoollooggyy
Prof. Dr. phil. Volker Peckhaus

PPuubblliiccaattiioonnss
Peckhaus, V. (ed.): Oskar Becker und die Philoso-
phie der Mathematik, München: Wilhelm Fink Ver-
lag 2005.

Peckhaus, V: Scholz als Metaphysiker. In: Hans-
Christoph Schmidt am Busch/Kai F. Wehmeier
(eds.): Heinrich Scholz: Logiker, Philosoph, Theo-
loge, pp. 69-83, Paderborn: Mentis-Verlag 2004.

Peckhaus, V.: Who was Wilhelm Schlötel? In: Kaisa
Luoma/Erna Oesch/Risto Vilkko (eds.): Filosofisia
tutkielmia - Philosophical Studies in honorem Leila
Haaparanta, pp. 285-296, Tampere: Tampere Uni-
versity Press 2004.

Peckhaus, V.: Rationalismus zwischen Vision und
Wirklichkeit. Descartes, Leibniz und die Grenzen
des Machbaren. In: ForschungsForum Paderborn
No. 8 (2005), pp. 34-37.

Peckhaus, V.: Vorwort. In: Volker Peckhaus (ed.):
Oskar Becker und die Philosophie der Mathematik,
p. 7, München: Wilhelm Fink Verlag 2005.

Peckhaus, V.: Einleitung: Oskar Becker und die
Philosophie der Mathematik. In: Volker Peckhaus
(ed.): Oskar Becker und die Philosophie der Mathe-
matik, pp. 9-14, München: Wilhelm Fink Verlag
2005.

Peckhaus, V.: Impliziert Widerspruchsfreiheit Exi-
stenz? Oskar Beckers Kritik am formalistischen Exi-
stenzbegriff. In: Volker Peckhaus (ed.): Oskar Bek-
ker und die Philosophie der Mathematik, pp. 77-99,
München: Wilhelm Fink Verlag 2005.

Peckhaus, V.: Becker und Zermelo. 
In: Volker Peckhaus (ed.): Oskar Becker und die
Philosophie der Mathematik, pp. 279-297, Mün-
chen: Wilhelm Fink Verlag 2005.

Peckhaus, V.: 19th Century Logic Between Philoso-
phy and Mathematics. In: Glen van
Brummelen/Michael Kinyon (eds.), Mathmatics and
the Historian’s Craft. The Kenneth O. May Lectures,
pp. 203-220, New York: Springer 2005.

Peckhaus, V.: Algèbre de la logique, théorie de la
quantification et carré des oppositions. In: Pierre
Joray (ed.), La quantification dans la logique
moderne, pp. 53-71, Paris: L’Harmattan 2005.  

Peckhaus, V.: 9 Articles in: Jürgen Mittelstraß (ed.),
Enzyklopädie Philosophie und Wissenschaftstheo-
rie, 2nd ed., Vols. 1-2, Stuttgart: J.B. Metzler 2005:
Aegidius Romanus; distinctio; Bocheñski, Joseph
Maria; ens rationis; Futurabilien; Fermat, Pierre de
(mit K. Barner);  Bachmann, Friedrich; Bachmann,
Karl Friedrich; Dee, John.

Peckhaus, V.: 7 Reviews in: Mathematical Reviews
2005.

Peckhaus, V.: 22 Reviews in: Zentralblatt für Mathe-
matik und ihre Grenzgebiete 2005.

Ghin, M.: Naturwissenschaft und Phänomenologie.
In: Erwägen Wissen Ethik 15 (2004), pp. 163-165.

Ghin, M.: What a Self Could Be. In: Psyche 11
(2005), No. 5, pp. 1-10. 

FFaaiirrss//CCoonnffeerreenncceess//SSeemmiinnaarrss
Workshop Mathematical Epistemology, 
July 7–8, 2005, University of Paderborn. 
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AAddddiittiioonnaall  FFuunnccttiioonnss
Member of the managing board of the Deutsche
Vereinigung für Mathematische Logik und Grund-
lagenforschung der exakten Wissenschaften
(DVMLG).
Member of the scientific board of the Gesellschaft
für Wissenschaftsgeschichte. 
Permanent member of the German National Com-
mittee of the Division for Logic, Methodology and
Philosophy of Science in the German National
Committee of the Division of History of Science of
the International Union of the History and Philo-
sophy of Science. 
Member of the editorial board of the journal The
Review of Modern Logic
Member of the editorial board of the journal
Historia Mathematica 
Member of the editorial board of the journal
History and Philosophy of Logic
Member of the scientific committee of the journal
Philosophia Scientiae. Travaux d'histoire et de
philosophie des sciences (Nancy) 
(Co-) editor of the journal Mathematische Seme-
sterberichte
Review editor for the history of logic of the journal
Bulletin of Symbolic Logic
Speaker of the Nano Future Forum Paderborn.

CCuurrrreenntt  RReesseeaarrcchh  PPrroojjeeccttss
Formal Languages as Universal Languages and the
Origins of Formal Logic, 
supported by Antorchas-DAAD (Peckhaus, Ghin;
Argentinian-German Exchange of Researchers in
Projects)

Scientific Biography of Ernst Zermelo (1871-1953).
Together with Heinz-Dieter Ebbinghaus (University
of Freiburg/ Breisgau), supported by DFG (Peck-
haus)

Co-editor the Oskar Becker edition project, suppor-
ted by DFG (Peckhaus)

Agency and Content in Dynamical Systems. Toget-
her with Prof. J.  Scott Jordan (Illinois State Univer-
sity), supported by DAAD (Ghin).
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TTrraavveelllliinngg  bbyy  ccaarr
From the A33 take the exit Paderborn-
Elsen. Turn onto Bundesstraße (main
road) B1 towards Bad Lippspringe/
Detmold. After approx. 1,5 km leave
Bundesstraße B1 at the exit Paderborn/
Schloss Neuhaus. Continue straight
ahead at the traffic lights (Heinz-Nixdorf-
Ring, Dubelohstraße) onto the Heinz-
Nixdorf-Ring and turn left at the next set
of lights (Heinz-Nixdorf-Ring, Fürstenal-
lee) onto Fürstenallee. The Heinz Nixdorf
Institute is approx. 300m along this
street on the right-hand side.

TTrraavveelllliinngg  bbyy  aaiirr
From Paderborn/Lippstadt airport take
bus No. 400/460 towards Paderborn
main station (Hauptbahnhof). From the
main station take bus No. 11 towards
Thuner Siedlung and get off at the
MuseumsForum stop (total journey time
approx. 50 minutes)

TTrraavveelllliinngg  bbyy  ttrraaiinn
From Paderborn main station (Haupt-
bahnhof ) take bus No. 11 towards Thu-
ner Siedlung and get off at the Museums-
Forum stop (total journey time approx. 10
minutes)
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