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Foreword

Dear customers, partners and friends,

In this report on our activities during the past
business year, 2003, we would like to provide you
with some information on an area of our work
that often languishes in the background, namely
the basic research that serves as the stimulus for
technical innovations. Like many other Fraunhofer
Institutes, we benefit from close ties with local
universities. Through my dual function as director
of the Fraunhofer ISST and holder of the Chair for
"Computation and Information Structures (CIS)"
at the Technical University of Berlin, the institute is
in the fortunate position of being able to profit
from the university's resources for fundamental
research. Moreover, the CIS research group also
cooperates with other universities and research
institutes throughout the world. A large propor-
tion of the basic research activities within this
international network are sponsored by the Ger-
man Research Foundation (DFG), which helps to
fund the university's graduate school and selected
research projects. The Fraunhofer ISST itself has
also conducted a considerable amount of basic
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research in the past year, almost exclusively within
the framework of publicly funded projects.

Basic research at the Fraunhofer ISST supplies the
scientific groundwork that enables the institute to
fulfill its mandate as a developer and provider of
"smart information technologies". In essence, this
refers to technologies that incorporate more intel-
ligent functions than those we know and use
today, such as:
• Smart Services: Internet services that are capa-

ble of recognizing the user's current needs in a
particular situation, and automatically adapt-
ing their response as the situation changes,
without requiring any active input on the part
of the user.

• Smart Software Engineering Environments:
The use of information and knowledge bases
to support the continuous engineering of large
systems and extensive information and com-
munication infrastructures.

• Smart Data Repositories: Integrated data stor-
age and management systems, in which inte-
gration extends beyond the data format level
to encompass the semantic aspects of data
content as well.

• Smart Search Engines: New methods of
searching the World Wide Web, in which the
search process is governed not only by specific
keywords but also by search parameters that
cover entire semantic networks.

Our work for customers in industry provides addi-
tional impetus and inspiration for the basic
research projects carried out by the Fraunhofer
ISST and the CIS research group at TU Berlin. In
turn, these customers benefit from basic research
services that offer a considerably shorter time-to-
market than those provided by so-called "inde-
pendent" research projects, whose ultimate pur-
pose is frequently misdirected or misunderstood.
Nevertheless, the purely scientific aspects of basic
research can be of great importance in the field of

information technology, for instance in the devel-
opment of processes for:
• the semantically driven integration of data-

bases, software systems and various modeling
and specification techniques, as a means of
managing the practical implementation of het-
erogeneous systems, and

• the organization of communication among
individuals and groups, with the aim of estab-
lishing the right balance between "too much"
data and "too little" information.

The Fraunhofer ISST's field of action lies in the
space between the two extremes of customer-ori-
ented industrial project work and academic fun-
damental research. Our 2003 Annual Report pro-
vides convincing evidence that we have once
again successfully accomplished this difficult bal-
ancing act, bringing together the best of both
"worlds".

Sincerely,

Prof. Dr. Herbert Weber,
Director of the Fraunhofer Institute for
Software and Systems Engineering ISST
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Basic Research and Innovation –
the Fraunhofer ISST in the Network of
Science and Industry

Innovations between Science and Industry
or: Where does the Stimulus come from?

In the industrialized countries, innovations in science and industry are the founda-
tion of economic prosperity and personal well-being. However, innovations can
only fulfill the hopes that are pinned on them for the future if they are carried
through to a proper conclusion. Not every innovation starts with basic research
resulting directly in a product or service that is accepted by the market and used
by consumers.

In almost any area, the birth of an innovation calls for a large measure of grass-
roots investigation – in other words, preliminary research, experiments and proto-
types. This stage must always precede the development of a market-oriented pilot
scheme and, ultimately, the market launch. Many innovations come into being as
a result of analyzing products and services, closely observing their faults and weak
points, and subsequently conducting further research and development.

Innovations are thus poised in the balance between "push" and "pull". Basic
research creates the prerequisites for an innovation: the research results are devel-
oped to the point of product maturity and launched on the market (the "push"
model). Alternatively, basic research comes in at a point where malfunctions and
shortcomings have been identified, with the objective of eliminating them. This
makes it possible to develop and market products and services of superior quality
(the "pull" model). The Fraunhofer Institutes operate systematically within this
dual frame of reference, using both the "push" and "pull" models in their basic
research.

To an institute of the Fraunhofer-Gesellschaft that conducts its basic research in
information and communication technologies and thus creates the preconditions
for innovation, the structures of the economy in which such innovations are to be
accomplished are of crucial importance. It is a universally recognized fact that the
German and European IT industry occupies only a very small share of the market
for traditional IT products such as hardware or basic software; its true strength lies
in IT applications. It is this fact that determines the direction of the basic research
performed by the Fraunhofer ISST and the Department of Computation and Infor-
mation Structures (CIS) at the Technical University of Berlin.

Basic research at the ISST is not only performed in response to our clients' and
partners' requirements, but is an expression of our scientists' creativity in "seek-
ing" and "finding" innovations. At the same time, it is embedded in the research
activities of an international research community of scientists, where it both draws
on and influences the research activities of others. Basic research at the Fraun-
hofer ISST is faced with the challenge of bridging the gap between the spheres of
research and of practical application, making positive contributions to both. On
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the other hand, it also boasts the virtue of being able to receive stimulus from
both spheres and turn it to the advantage of each one.

Against this background of contrasting needs, we see the role of the Fraunhofer
ISST – in collaboration with the Department of Computation and Information
Structures (CIS) at the Technical University of Berlin – as that of an application-ori-
ented research institute in a network linking science and industry, its maxims
being:
• to think strategically ahead for the next decade and
• accelerate innovation cycles
• whilst maintaining the highest possible standards of quality

The Role of Basic Research
or: Our Current Research is your Ultimate Gain

There is a popular tendency to regard the fast-paced development of (computer)
technology, particularly in the areas of processor speed, memory capacity and
communication bandwidth, as the major driving force of future economic devel-
opment in our information society. There is certainly some justification for this
view, since an innovative idea cannot gain acceptance in the market as a product
or service until the right technical and infrastructural conditions exist. In short, bil-
lions of cheerful (and occasionally even useful) text messages could never be sent,
were it not for a highly efficient mobile phone infrastructure and a cell phone in
every hand.

But fascinating technological possibilities do not in themselves produce any added
value for individuals, companies or society as a whole. Nothing less than profes-
sional research coupled with forward thinking can result in the intelligent applica-
tion of technologies for the benefit of individuals and society and, at the same
time, of the economy: "smart applications".

We maintain close contact with our customers in industry, and are thus familiar
with the real problems of the applications and able to cooperate actively with our
clients in shaping application-oriented research. Far beyond mere "fascinating
possibilities", our researchers in the field of IT infrastructures and software meth-
odology are paving the way for developments that truly deserve to be called
"solutions". This urgently calls for quantitative and qualitative technological
assessments, a systematic methodical procedure for analyzing the given condi-
tions in a company and the possible solutions for them, a clear vision as to how
the fundamental methodical findings can be applied, and a holistic process-ori-
ented approach. With this approach in mind, we cooperate closely with our cli-
ents to implement our projects in the way that will best benefit them. However,
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there is another question that we ourselves need to answer. What are the pre-
mises and methods that will be expected by the world of tomorrow and thereaf-
ter, and which ones will be required for future innovations of our clients? What
technical, logistical and methodical concepts need to be developed today in order
to enable us to meet the needs arising the day after tomorrow?

This is the starting point of basic research: the scientific investigation of what will
be relevant to practical use within a planning horizon of five to ten years. The
path that lies before us, as an application-oriented research institute, always runs
in two directions. On the one hand, the practical requirements (in line with our
focus on the institute's three Master Projects provide us with the framework that
enables us to identify the issues we need to cover in our basic research. On the
other hand, research very often engenders ideas which first need to be pursued
and do not reveal their full potential for practical use until considerably later.

The synthesis of these approaches guides us to the most important aspects and
issues in basic research, and it is these that we address in our network with uni-
versities and other research establishments. Ultimately, this is what enables us to
move quickly and directly from basic research work, through practical implemen-
tation as application-related ideas, concepts, methods, toolkits, demonstrators
and prototypes, to the product itself (realized in collaboration with our client) –
whether it be software or a methodology kit.
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Master Projects at the Fraunhofer ISST

The Fraunhofer ISST focuses its application-oriented research on three Master
Projects:

Continuous Software Engineering

Our methods and concepts for the development of evolvable software, known in
brief as Continuous Software Engineering (CSE), have as their aim the construc-
tion of long-lived software infrastructures. These form a major part of the com-
plex and constantly changing information and communication infrastructures
within companies and corporations. Naturally, CSE can be applied not only to the
design and development of new systems, but quite specifically to the ongoing
configuration, modification and expansion of existing systems. Particularly when
integrating these into other equally complex systems and components, it is of
decisive importance to have architectures that are capable of evolution, and pro-
cedural models that harmonize with those architectures.

Information Logistics

Information logistics provides information and communication infrastructures
• with methods enabling the information,
• relevant to a particular situation,
• usually that of a mobile user, to be retrieved from the plethora of available

information and,
• delivered to that user at the right time,
• and in the right place.

To achieve this, the information demand appropriate to the situation must first be
compared with a suitably integrated supply of information (from the multiplicity
of available information sources). This is followed by the active delivery of the
right information at the best possible time, in the respective place and using the
technical modalities available.
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Learning Technologies

The Learning Technology methods and tools developed at the Fraunhofer ISST are
designed to produce a paradigm shift: traditional axiomatic learning is replaced,
or supplemented, by needs-based learning. Curricula tailored towards typical
work processes are supplemented by a methodology of advanced training that
integrates learning with working. An interdisciplinary team of educators, sociolo-
gists, business and political economists and computer scientists is working on an
overall concept for future-oriented basic and advanced training in the field of I&C
technologies. Its primary objective is to stress the social element of learning and to
promote decision-making and responsibility through the practical and prompt
application of newly acquired skills.

The Core Topic of Basic Research: Semantic Integration

All three of these Master Projects revolve around a certain fundamental idea: the
call for integration to overcome discontinuity between systems, between given
factors, between paradigms and between different methods. Although the use of
evolvable integration architectures to integrate legacy software with newly devel-
oped components is a very different matter from the integration of information
sources and the subsequent integration of the situation-related demand into a
information logistics application, and different again from the integration of work
processes and training in an eLearning infrastructure by means of specially
designed learning modules, all these examples share a common core. The central
task of semantic integration – in relation to a particular domain of interest –
necessitates very thorough research. The methodical results that are obtained can
then be applied to a wide variety of specialized domains.

We have already identified several important aspects of this basic research. Seen
as a whole, and embedded in our application projects and our networks, they act
as a catalyst for innovations through to the next decade.

The core topic, "semantic integration", rests on fundamental methods and tech-
niques such as metadata management and the integration of models and meta-
models. These form the starting point for the following observations on the infor-
mation overload, the communication of relevant information, the question of
how to handle semantics and finally the question of integration using the appro-
priate models.
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Data Overload and the Lack of Relevance
or: Less would be More, if only I could find it ...

The world of information in which we live is characterized by a massive overload
of data, impressions and communication offerings, but also by a serious lack of
truly needed information that is processed to a high standard and adapted to indi-
vidual requirements.

Creating intelligent solutions for the provision of information is already one of the
most pressing tasks of the information and communication industry, and will be
even more so in the years to come.

The term "intelligent" covers a wide array of necessary criteria:
• individualization and thus also goal-orientation in the provision of information

to match the requirements of particular situations, known in our terminology
as "information logistics"

• support of communication processes and work processes through semantic
enhancement of data and information channels

• the facility for semantic, i. e. content-related, linking and consolidation of
information from diverse sources and of a diverse nature, structure and granu-
larity

Communication – the Cornerstone of Information Exchange
or: Let's get talking ...

A huge hindrance to the development of targeted direct communication is posed
by constant switching between different media, with a less than perfect transfer
between the various channels (How, if you please, is a mobile citizen supposed to
reply to e-mails with attached images while traveling?), in the discontinuity
between communication and the work process, and in the quality of communica-
tion in itself. Just stop and think what percentage of communication in your work
environment is devoted to sorting out misunderstandings and supplying missing
information, or is wasted on "inferior" communication such as arranging unclear
appointments, agreeing on exchange routes and formats, and – as is frequently
necessary – transforming information that has been communicated in an unsuit-
able format. (We have all been faced with problems like this: "What a shame the
minutes of the meeting were sent out as a PDF file yesterday, when today a new
strategic proposal was supposed to be drawn up from the main theses – in an
editable format, of course ...").
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Data transfer by itself has long ceased to be efficient enough as a means of sup-
porting corporate communication. Rather, a semantically rich association with the
work processes must be established in the communication media to allow users to
take active control of the communication process.

Against this background, the Fraunhofer ISST is developing a communication
model that is specifically adapted to business requirements and aligned with the
business and value creation processes. This model provides the foundation for an
investigation instrument that facilitates the description of communication pro-
cesses and structures. It also forms a basis on which the IT and organizational sup-
port of purposeful corporate communication can be designed.

Other research activities concentrate on quantifying the economic aspects of cor-
porate communication, simulating communication processes and including exter-
nal communication in the analysis.

The Semantic Dimension
or: I cannot divine what it meaneth ...

In the present discussion on improved and more purposeful utilization of the glo-
bally networked plethora of information, there can be hardly any other word that
is as overworked as "semantic". The "semantic web" is mentioned everywhere,
and it goes without saying that every single piece of information is "semantically
networked", "semantically enhanced" and "semantically indexed". At the root of
it all is the utterly understandable desire that we know from the context of artifi-
cial intelligence – the desire that the performance of mechanical information pro-
cessing might approach, at least a little more closely, that of the human intellect.

Let us take a closer look at this underlying idea. To start with, let us regard the
concept of "formal semantics" separately from the rest of our considerations. It is
often helpful to define a mathematical or other formal concept of semantics
when faced with particular tasks and problems that concern the verifiable correct-
ness of system components. In many cases, though, formal methods are of little
help in solving problems associated with the design of large-scale software sys-
tems and I&C infrastructures. Many real problems prove to be too complex to
allow the proper construction of a formal model. Moreover, the procedure fails to
address the major dimensions of content semantics.

This type of semantics, which deals with the essence of things as such and
with their manifold interrelationships, is now known by a new buzzword:
"ontologies". Software solutions relating specifically to information systems and



14 Fraunhofer ISST Annual Report 2003

knowledge management are now increasingly being marketed as "ontological"
or "ontology-based", or as having "ontological components". In most cases, all
this means is that the solution or product is based on a (hopefully!) meaningful
conceptual design.

It is at this point that our research comes into play, helping to make a clear distinc-
tion between vogues and "hypes" on the one hand, and useful concepts on the
other. Let us begin with the word "ontology" itself. It is derived from the Greek
words "ontos" (being) and "logos" (word) and means something like "the sci-
ence of being". Both in the Middle Ages and in Greek philosophy, we find writ-
ings that take a holistic view of the existence of things and their cohesion1.

Whilst it is extremely beneficial to the modern scientist to investigate the roots of
science from time to time so as to gain a better perspective on the meaning of
concepts, we must at the same time endeavor to harness these concepts for pur-
poseful use.

There are so many different views of ontologies, and so many different uses for
them, that the existing literature cannot provide a standard definition of the term
"ontology"2. Probably the definition most widely quoted is that of Thomas R.
Gruber3, who describes an ontology as "an explicit specification of a conceptual-
ization". This definition was modified slightly by W. N. Borst4: "Ontologies are
defined as a formal specification of a shared conceptualization." By this defini-
tion, ontologies are
• formal, i. e. composed in a machine-readable format,
• explicit, i. e. the description of the concepts and their ancillary conditions are

set out explicitly in writing, and
• general, i. e. their validity is not restricted to an individual, but instead they are

accepted by a group of people .

1 The term "ontology" was coined in 1613 in the writings of the philosophers Rudolf Göckel (in his
Lexicon Philosophicum) and Jacob Lorhard (in his Theatrum Philosophicum). The roots of ontology
go back much further, however. Even Aristotle, in the fourth volume of those writings which after
his death were given the title of "Metaphysics", spoke of a science of "being qua being", or the
study of existence. He showed this to be the most basic of all sciences. In his view, there had to
be a science addressing all aspects of reality from an ultimate, superior point of view, from which
the fundamental questions of all other sciences could then be clarified. A similar line of thought
can be discerned in the work of Parmenides. He examined the common basis of all phenomena
and designated this as "being". This concept of "being" was later used to designate the uniform
essence of reality.
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Metadata Management and the Controllability of Information
or: Where is what? ...

At this point, let us leave behind us the fundamental discussion of the concept of
ontology. We shall now take our bearings by a series of other concepts associated
with a modern view of ontology – concepts that help us to understand the world.
The application of these concepts enables us to design and implement software
components that are manageable in terms of "smart engineering", and that spe-
cifically support the use of information-carrying systems:
• index
• glossary
• thesaurus
• taxonomy
• information model
• rule set
• semantic network

Each of these terms represents a possible enhancement of existing information
structures by a certain kind of metadata for a variety of purposes. A supplemen-
tary glossary might only provide a linguistic description of information content
with which to improve communication between people. A suitably designed and
implemented thesaurus or a taxonomy can go further, enabling synonymous
terms or even hierarchical relationships to be automatically analyzed in a search
query using heterogeneous information sources. A logically represented set of
constraints and rules even permits potential error situations in a software compo-
nent to be deduced automatically. As different types of metadata, all these exam-
ples may be components of possible ontologies. They also, however, possess a
quality rating of their own as goal-oriented solutions to the appropriate problems:
"smart solutions".

2 Gómez-Pérez, A. et al., State of the Art in Ontologies from the Semantic Web Perspective, 2002
3 Gruber, T. R., A Translation Approach to Portable Ontology Specifications, 1993
4 Borst, W. N., Construction of Engineering Ontologies, 1997
5 Studer, R. et al., Knowledge Engineering: Principles and Methods, 1998
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Our basic research on the classification and systematic utilization of metadata that
differ in terms of their nature, objective, granularity and representation, as well as
our designing of metadata repositories at various levels of software development
or of the engineering of I&C infrastructures, is paving the way for this.

Simultaneously, the global standardization of metadata is rapidly moving ahead.
Whilst a few years ago mature standards only existed for selected specialized
domains, today we encounter tremendous efforts at standardization in almost
every area under the aegis of widely differing international bodies such as ISO,
IEEE, W3C, OMG and so on. Our association with these bodies and with the rele-
vant research groups in the areas of research already mentioned – ontologies,
general metadata and metadata specific to certain fields (the environment, medi-
cine, eLearning, automobiles, eBusiness, software, etc.) – ensures that the respec-
tive innovations find their way directly into our methodology.

Integration of Models and Metamodels
or: Where Theory proves Useful ...

The complexity of today's systems and of the software associated with them is
constantly on the increase. At the same time, though, there is a growing demand
that products and solutions be more flexible and tailored to the individual: MY
special accessories in a new car, MY need for information on a combined business
and vacation trip, MY personal configuration of the work environment on a lap-
top. However, the personalization of products and services is in direct conflict with
the need to cut costs in the software development process, where standard com-
ponents and reusable, long-term solutions are sought after.

If we are to master this complexity as well as the multiplicity of individual require-
ments, there is no alternative to using models – first and foremost in order to save
costs. Bearing in mind its goal of applying the principles of engineering to soft-
ware development, and aiming for an integrated and sustainable software pro-
cess within industrial contract research, the Fraunhofer ISST is now working to
make all software development model-based. This means applying models at all
levels of software and system development, and rigorously pursuing their interre-
lationships.
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Just like the sections of the world that they represent, the models themselves are
extremely heterogeneous. Model management is called for, and model transfor-
mations will be needed – but the only way to operate with a sufficient degree of
formal precision is by ascending to the level of metamodels. It is only by using
models that speak of (other) models that we are able to overcome heterogeneity,
assure consistency spanning all models, or even detect unresolvable incompatibili-
ties.
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The course of development in recent years has proved our point. Whilst only a few
years ago the idea of model-based software development was dismissed as noth-
ing but an academic playground, the growing distribution of methods such as
Unified Modeling Language (UML) in industrial practice has meanwhile led to
widespread interest in the concept of a metamodel. Nevertheless, true mastery of
models and metamodels is still a long way down the road, and this – in our basic
research – increasingly involves formally and mathematically substantiated meth-
ods.

Of particular significance are our following fields of research:
• model implementation semantics

– simulation/testing
– early verification/validation of system properties
– security analysis on the basis of failure models

• model classification semantics
– metadata on model-related resources
– semantic classification of models in ontologies

• mapping between models
– rule-based model transformation
– mapping of models to platform-specific architectures

• management and retrieval of models
– model configurations and management of variants
– retrieval based on sample models and model similarity measurement

The research activities of the Fraunhofer ISST are backed up in these areas by a
network composed of modeling, specification and theory experts. For instance,
we contribute to the work of the precise UML group (pUML), a worldwide group
of scientists concerned with establishing precise semantics for the concepts of
(object-oriented and other) modeling languages and methods. Numerous cooper-
ative and scientific contacts between the Fraunhofer ISST with the CIS/TU Berlin
research group, and universities and research institutes in Europe, North and
South America, Israel, India and China, not to mention in Germany itself, focus
specifically on the issue of modeling and model-based software development.

Semantic Integration

Clearly, the central problem in all areas under discussion lies partly in the size and
complexity of the systems under review (corporate networks, global access, mil-
lions of lines of code, data volumes that can be measured in gigabytes or ter-
abytes, etc.), but much more seriously – as already demonstrated – in the hetero-
geneity to be found everywhere: in data and information, in metadata and ontol-
ogies, in languages and description structures, in models and metamodels.
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The sheer fact that systems are spread over so many locations, each separately
organized, coupled with the wide variety of scientific and technical methods,
techniques and proposed solutions, is bound to result in heterogeneity whichever
way we turn.

Our clients are looking for means of integration on all levels: legacy software with
new components, old databases with newly acquired overlapping data sources of
various origins, metadata using different standards and formats. In all these cases,
the goal is to achieve smooth operation of the overall system with all elements
integrated, and correct integration of the heterogeneous information from distrib-
uted sources into specific themes, in order to achieve the desired added value.

We have qualified the concept of semantic integration in two different ways:

Semantic Integration of Information

On the premise that information sources will always be distributed, heteroge-
neous and autonomous, our basic research deals with concepts for the "federa-
tion" of information systems based on mediators. Mediators are those compo-
nents of a software architecture of distributed information systems that permit
the linking of heterogeneous constituents with semantic overlaps, both on the
schema (intension) level and on the data content (extension) level.

The tools of the trade not only comprise classical techniques such as schema inte-
gration, but also include the findings of more recent research on model corre-
spondences and query correspondences that have been presented in dissertations
during the past few years, other research findings and ongoing activities in the
field of information fusion, and learning algorithms for matching and integration
that are based on extensional data analysis.

This is the foundation of our ongoing work on Information Logistics, notably in
the context of our FLAME 2008 project for the information logistics support of the
2008 Olympic Games in Beijing. Context and situation are taken as the basis for
an active mobile information supply tailored to the needs of the individual user
(such as a spectator, an athlete or a journalist at major sporting events), or an
explicitly stated or implicitly determined demand for information is "semantically
matched" with a suitably processed and integrated supply.

These activities in the ontologies and semantic network fields – again, using a
model-based approach that is strongly influenced by elements of logic – complete
our basic research on the semantic integration of information.
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Other activities are directed more at the middleware level: architectures for flexi-
ble and efficient management of such information infrastructures, based on
topology patterns and caching methods, and metadata-based P2P structures
designed to support data-intensive distributed applications.

All of the above basic research at the Fraunhofer ISST and at the TU Berlin is per-
formed in close collaboration with the Berlin-Brandenburg Graduate School in
Distributed Information Systems, sponsored by the Deutsche Forschungsgemein-
schaft (DFG), and with various Departments at other German and European uni-
versities.

Model-based Integration of Software

From a scientific point of view, the paradigm at the heart of our Continuous Soft-
ware Engineering rests upon two pillars: it is model-based and component-ori-
ented. The basic idea of semantic integration follows two different routes from
here. One key research area is the integration of a wide variety of models (such as
architecture models, object models, function models, information models). The
other, at the middleware level, is to attain better integration of components by
using more intricate interoperation models.

Semantic integration of models is a highly complex topic, molded by the UML-
related activities discussed above, and also by the definition/adaptation/utilization
of metamodels (such as the definition of UML profiles). Very often, however, more
thorough semantic integration can only be achieved by applying fundamental
mathematical theories. These enable differing formalisms to be precisely defined
in a unified semantic range where a relationship can be set up between them.
Strictly speaking, the integration of/with dynamic models in particular can only be
achieved on this level.

Research activities along these lines thus primarily affect the university depart-
ments of theoretical computer science with whom we cooperate. The DFG
Research Group on Petri Net Technology, which recently brought its work to a suc-
cessful conclusion, came from just such an environment.

At the component integration level, our research focuses particularly on the inves-
tigation of model transformations between the more abstract levels of software
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design and concrete platforms. These permit a variety of possible implementations
in concrete component technology. The methods applied clearly reflect the basic
ideas behind Continuous Software Engineering for component-based middle-
ware, through the design of connectors at higher abstraction levels, which are
provided with additional metadata and specifications so as to allow a more flexi-
ble reuse of designs and the corresponding model transformations.

The Dissertation as a Vehicle of Innovation
or: What I always wanted to know about …

The cross-pollination that takes place between applications, practical usage and
client requirements on the one hand, and application-oriented research and basic
research on the other, has already been discussed at the beginning of this article
as a model for success and requires no further explanation.

Instead, mention will be made of the ISST's dissertation model as a contributory
factor towards fast, high-quality innovation.

In addition to sponsoring dissertations through our dissertation model, which is a
cardinal principle of the institute, we have created an institution that significantly
helps to improve scientific interchange and to accelerate progress. Postgraduate
students from both sections of the institute (Berlin and Dortmund) and from the
Department of Computation and Information Structures at the Technical Univer-
sity of Berlin convene twice a year for a "dissertation school" attended by the
entire management of the institute. At this convention, each doctoral candidate
presents the progress of his or her work, both in terms of its scientific reach and
as it relates to the work of the Departments and projects concerned.

This internal model – which took its inspiration from the DFG's graduate schools –
became a permanent institution two years ago and has meanwhile gained an
excellent reputation, both amongst the "affected" research students and in man-
agement circles. Not only is there now a growing appreciation of basic research,
but people are also discovering more and more that research can be fun – and as
we all know, enjoying your work is the best recipe for genuine success.

Let us continue to strive for exciting innovations and a sustainable quality of
research.
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Profile of the Institute

The convergence of information, communication
and media technologies forges the prerequisites
for interesting and useful new applications. Simul-
taneously, though, it poses a challenge for the
further development and marketability of inte-
grated information and communication infra-
structures.

In our basic research activities, the Fraunhofer
Institute for Software and Systems Engineering
develops principles, concepts, and engineering
procedures for the creation of these applications.
In our application-oriented efforts, we establish
"best practices" for their development, further
development, and marketing as in-company IT
infrastructure (primarily for financial manage-
ment), imbedded IT infrastructure (primarily for
the auto industry), and as public IT infrastructure
(primarily for the Internet of the future and its ser-
vices and applications).

The Fraunhofer ISST's R&D focuses on three Mas-
ter Projects:
• Information Logistics: solutions that make indi-

vidualized, needs-oriented, and active informa-
tion flows possible

• Continuous Software Engineering: concepts,
methods, and architectures for long-lived use
of software systems

• Learning Technologies: techniques and tools
for the implementation of on-the-job and fur-
ther education.

In regard to scientific collaboration, we view our-
selves as a mediator between theory and practice.
All experience gained at the institute flows into
education and research, and in turn, the results of
our basic research play a core role in the work we
do for government, business, and industry.

Current international research efforts include our
project group on information engineering at
Jönköping University in Sweden, the ICT at the
Chinese Academy of Sciences in Beijing, and ICICI
in Karnataka, India.

Within the framework of the Fraunhofer-Gesell-
schaft, the ISST's Berlin and Dortmund branches
constitute part of the Alliance "Fraunhofer Group
Information and Communication Technology".
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Our Research and Services

Target Groups

The Fraunhofer ISST works with clients in both the
public and private sectors who require long-lived,
evolution-capable IT infrastructures and tailor-
made software and system concepts. We support
both the federal and state governments in Ger-
many with eGovernment solutions for a modern,
service-oriented administration, and provide
needs-specific development environments for
large clients, computer manufacturers and small-
to-medium-size software producers.

Research Activities

The institute's approximately 185 scientists have
extensive experience in contract research, in
research programs done within the framework of
the Fraunhofer Alliance, as well as in international
collaborative research endeavors.

The focal points of these efforts are constantly
being realigned toward dynamic market develop-
ments and their related requirements. In all cases,
the object is turning the findings rapidly and effi-
ciently into products that are both usable and
marketable. These include prototypes, pilot sys-
tems, and services.

Areas of Competence

The foundations of our scientists' expertise have
been acquired and are constantly being strength-
ened from their work in the following depart-
ments and application laboratories:
• Security Management
• Software Engineering
• Integration Management
• Coordination Management
• Document & Documentation Engineering
• Corporate Learning
• Information Management
• Dependable Technical Systems
• Technical Due Diligence

In their manifold activities, our professionals:
• conceive and cultivate scientific strategies,

concepts, techniques, and methods
• develop and produce software and complex

systems
• analyze and evaluate projects or entire infra-

structures
• provide professional evaluations
• consult during the selection of products and

services
• support and monitor the introduction and

operation of solutions

The bottom line: the Fraunhofer ISST is a qualified
partner in every phase of your project.
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The Institute in Numbers

Our Staff

At the end of the 2003, the Fraunhofer ISST staff
numbered 185. The majority holds degrees in
Computer Science or Information Management,
but their ranks also include graduates in Physics,
Mathematics, Sociology, Medicine, Engineering,
Business, and Business Administration. In their
professional careers, though, all are specialists in
the computer science aspects of their respective
fields.

Technical Equipment

The hardware and software equipment at both of
the institute's branches includes powerful tools
and environments for the development of soft-
ware for heterogeneous systems, for Information
Management, and for multimedia-communica-
tion.

A wide range of apparatus supports the intense
cooperation among the staff members of the two
branches, who collaborate on a great number of
projects. It includes the World Wide Web, BSCW
(Basic Support for Cooperative Work) and video
conferencing.

Equipment at the Berlin Branch

The institute's Berlin location covers an area of
about approximately 4200 square meters and
includes demonstration centers with state-of-the-
art technical equipment, computer laboratories,
and conference facilities. The fine-tuned IT infra-
structure consists of a heterogeneous network
with a multitier architecture for Internet, intranet,
and multimedia applications. Cost-efficient opera-
tion is assured by a centralized intranet-based sys-
tem. Our LAN flows on structured cabling that
comprises 300-MHz-capable twisted-pair cables,
as well as fiber-to-the-desk connections to every

workplace. In the wiring center, every connection
leads to an individual switch port.

The switches for Ethernet, Fast-Ethernet and
Giga-Ethernet enable the automatic allocation of
each individual device to various virtual networks
(emulated LANs). Individual VLANs are connected
to each other through the layer 3 functionality of
the switches, also enabling the establishment of
test networks using appropriate access control
lists. The network protocol is the TCP/IP Internet
standard. For wide-area connections, in addition
to ISDN data interfaces, there is also a 155mb
serial Ethernet connection to the German
Research Network (DFN) and a gigabit Ethernet
connection to the Berlin-based scien-tific net-
work, BRAIN. A connection for access to the
broadband scientific network B-WIN of the Asso-
ciation for the Promotion of a German Research
Network (DFN Association) is also available. Using
these connections to the Internet, services such as
e-mail, data transfer, and remote access to other
computers and information services are provided
at Internet standard. The requisite high processing
speed is achieved via multiprocessor RISC-based
UNIX systems (UltraSPARC, PowerPC) and both
Windows 2000 and Linux servers.

A high-performance data server (SUN File Server)
supports UNIX and Windows systems with the
high degree of availability and reliability needed
for the rapid retrieval of large volumes of data.
Network computers, UNIX workstations (SUN,
IBM, HP) and a number of personal computers
equipped for audio and, in some cases, video
applications serve as individual workstations.
Mobile computing is also used. Integration into
the network means that every individual worksta-
tion offers an identical working environment, pro-
viding access to all resources, multimedia informa-
tion, and communications systems. A variety of
video conferencing systems for Internet or ISDN
connections support cooperation between Berlin
and Dortmund, as well as the coordination with
external project partners.



26 Fraunhofer ISST Annual Report 2003

Equipment at the Dortmund Branch

Besides offices, the Dortmund branch's 2700-
square-meter facility houses computer pools,
meeting room, laboratories (e. g. a UMTS test
lab), and several conference rooms.

Like Berlin, the technical infrastructure consists of
a heterogeneous client-server network. In addi-
tion, all workplaces in Dortmund are integrated
into a 100 mb/second Fast-Ethernet and 1000
mb/second gigabit-Ethernet LAN whose structur-
ing involves switches. Virtual LANs are imple-
mented via a layer-3 module (router) in each
switch; these are recognized by all switches, pro-
viding the functionality to meet the rapidly chang-
ing demands of departments and project groups.
Internet access for guests in the Dortmund semi-
nar facility is provided by a secure 11mb wireless
LAN, which also uses the TCP/IP protocol.

A center for positioning technologies has been
established at the Dortmund branch. Two passive
positioning processes (RFID and infrared) are in
place for experiments and for the development of

context-sensitive applications. Wide-area con-
tacts are made possible by a permanent 2mb con-
nection using a firewall to monitor IP traffic. This
enables Internet services identical to those in the
Berlin branch. As in Berlin, too, the demands for
high processing speed are met via multiprocessor
RISC-based UNIX systems (SPARC, PowerPC) on
Windows NT and Linux servers using both Intel
and AMD processors. Various system platforms,
including Solaris 2.x, AIX, Linux, Windows 2000
Professional, and Windows XP are available to
employees for software development. Two high-
performance central file servers that permit access
from all platforms using NFS and CIFS function as
data servers and are supported by central applica-
tion and backup servers for both the UNIX and
Windows platforms.

Last but not least, the Dortmund branch is
equipped with various indoor positioning systems.
These permit both the radio- and infrared-based
location of people and equipment and are
employed in several Information Logistics applica-
tions.

Table 1:  Expenditures

Table 2:  Financing

2003
in thousand

Part
in %

2002
in thousand

Increase
in %

Personnel costs 5917 53 5445 9

Non-operating expenditure 1319 12 1020 29

Material costs/subcontracts 3866 35 5648 -32

Operating expenditure 11102 12113 - 9

2003
in thousand

Part
in %

2002
in thousand

Increase
in %

Business/Industry 3508 32 3420 3

Public Sector/other 6221 56 6928 -10

Basic financing 1373 12 1765 -22

Financing 11102 12113 - 9
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Budget and Financing

Institute costs in fiscal year 2003 were approxi-
mately 11 million euros, nine percent less than in
2002. Personnel costs accounted for 53 percent
and the rest went to materials and subcontracts.
The budget decline resulted from savings due to a
significant reduction in outsourcing. Revenues
from contracts with industry and public adminis-
tration brought in 9.72 million euros. Investment
in 2003 totaled about 0.5 million euros and thus
remained constant.

Dr. Volker Zurwehn
General Manager

Fraunhofer-Institut für
Software- und Systemtechnik ISST
Emil-Figge-Strasse 91
44227 Dortmund
Germany

Phone: +49 (0) 2 31 / 9 76 77-1 02
Fax: +49 (0) 2 31 / 9 76 77-1 99
E-mail: Zurwehn@do.isst.fraunhofer.de
Web site: www.isst.fraunhofer.de
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Our Locations

The Fraunhofer ISST has branches in Berlin
and Dortmund, and because of the numerous
joint projects involving both research and
development, shared tasks are an everyday
occurrence. Although the institute's Master
Projects encompass both sites, each branch
has its own professional emphases.

The Berlin Branch

Located on Mollstrasse – near Berlin's famous
Alexanderplatz – in the district of the city called
Mitte, the Berlin branch is home to five depart-
ments: Security Management, Software Engineer-
ing, Document & Documentation Engineering,
Dependable Technical Systems, and Corporate
Learning. Its Application Lab: Technical Due Dili-
gence deals with the assessment and evaluation
of software development processes and software
products.

In research, Berlin's foci are Continuous Software
Engineering (CSE) and Learning Technologies. CSE
develops concepts and methods to create com-
plex software systems that are long-lived and evo-
lution-capable; current applications are primarily
in financial management and automobile elec-
tronics. Learning Technologies design models for
the further education that are integrated into
actual work processes and generally run by the
firms themselves. For that purpose the team
develops technological infrastructures to be
employed in a variety of corporate contexts.

The Berlin branch is involved in numerous regional
initiatives in the city and Brandenburg, the federal
state that encompasses it, an example of which is
InterVal, the Berlin research center for the Internet

economy. The branch also works with Berlin's
three universities and in close cooperation with a
network of partners from the public and private
sectors on the analysis and development of Inter-
net technologies. In the realm of eGovernment,
we are involved both in regional endeavors and
the Fraunhofer eGovernment Competence Cen-
ter.

The Fraunhofer ISST is a member of the Virtual
Software Engineering Competence Center (VSEK),
the epicenter of German expertise in methodolo-
gies and applications, which serves as a knowl-
edge provider for software development firms.

The Berlin branch is also actively involved in
AUTOSAR, a development consortium created by
leading German automobile manufacturers and
their suppliers. AUTOSAR's goal is to design and
implement open system and software architec-
tures for electrical and electronic systems for the
automotive industry and to establish these archi-
tectures as a de facto worldwide standard.
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Dr. Alexander Borusan
Head of Berlin Branch

Fraunhofer-Institut für
Software- und Systemtechnik ISST
Institutsteil Berlin
Mollstrasse 1
10178 Berlin
Germany

Phone: +49 (0) 30 / 2 43 06-1 00
Fax: +49 (0) 30 / 2 43 06-1 99
E-mail: Alexander.Borusan@isst.fraunhofer.de
Web site: www.isst.fraunhofer.de
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The Dortmund Branch

The Dortmund Fraunhofer ISST's location in a
technology park near the Dortmund University
places it in the heart of an R&D landscape that is
studded with highly innovative institutes of higher
education, research centers, and high-tech enter-
prises. Among its main activities are efforts
toward the optimization of communication and
coordination processes in various fields of applica-
tion, including corporate communication and
communication in eGovernment and eHealthcare
processes and structures. The branch is also
involved in the conceptual design and develop-
ment of services and service platforms, for exam-
ple digital companions for event support, sports
events, or museums. These emphases extend and
expand years of experience in consultation in the
areas of process management (workflow and doc-
ument management and groupware computing),
enterprise knowledge management, eCommerce,
eServices, and media object management.

An essential orientation of these activities is the
evolution of more personalized, needs-oriented
information services, which is directly related to
one of ISST's Master Projects: Information Logis-
tics. With assistance from the government of the
Federal State of North Rhine-Westphalia, an Infor-
mation Logistics Competence Center has been
established at the Dortmund branch. The work of
the center includes:
• research and development of components for

Information Logistics systems,
• explanation of potential benefits and demon-

stration of prototypes,
• development and discussion of business mod-

els and the design of innovative solutions for
end-users.

Thus the Information Logistics Competence Cen-
ter is a think tank in which innovations resulting
from collaboration with partners and clients from
industry are transformed into practical applica-
tions.

In this process, internationalization and the sup-
port of partnerships in the international frame-
work are promoted, particularly by the building of
bridges for cooperation and technology
exchange. Activities like the "Internet III Develop-
ment Center", the "Sino-German Laboratory on
Software Integration", and the close cooperation
with the Fraunhofer ISST-Project Group in
Jönköping reinforce the already strong relation-
ships between Fraunhofer ISST and partners in
India, China and Sweden respectively.

In addition to the Information Logistics Compe-
tence Center, the Fraunhofer ISST is linked to sev-
eral other North Rhine-Westphalia State initia-
tives.
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Our Master Projects

Continuous Software Engineering
Master Project

Systems in Metamorphosis

"Panta Rhei – Everything flows" – What those liv-
ing in ancient times described, we in the IT age
continue to experience, but today things are flow-
ing much more rapidly. Tempted on a daily basis
as we are by offers of enticing new hardware,
operating systems, and software packages, all of
which seem tantalizingly tailor-made for our
needs, we naturally pause to ask ourselves
whether the innovations can be integrated into
existing systems. What might be a moderate
inconvenience for a home user can be a life-and-
death issue for a commercial enterprise. Clients
require ever-increasingly individualized products
and services; business targets, processes, and
technologies, too, change swiftly.

The demand for new functionalities must be
regarded in view of the investments already com-
mitted to existing systems. A firm's IT structure is
an amalgamation of various systems without
which almost no product can be produced and no
service rendered today. New functionalities must
be superimposed on the existing IT infrastructure,
and this has to fit in flexibly with the new require-
ments. The core of the IT infrastructure has to
function effectively over a long period of time,
practically as long as the enterprise itself exists.

Continuous Engineering

Unfortunately, we have no crystal ball. The sys-
tem, though, must be modified to deal with the
new demands and has to keep abreast of environ-
mental alterations. Under the theme "designed
for change", the Fraunhofer ISST creates method-
ologies and concepts for the development of evo-
lution-capable software. These not only suit the
building of new systems; architectures and pro-

cess models are of decisive importance for evolu-
tion-capable IT infrastructures as the products of
continuous engineering fit particularly well into
the ongoing modification of existing systems.

We put Continuous Software Engineering into
practice in our projects with the automotive
industry and financial management: flexible sys-
tems, flexible firms.

CSE in Financial Management

In the back office of financial management firms,
there is usually a broad range of applications that
have grown together over a period of decades.
Generally these are host-based systems that have
become highly optimized, stable, and productive
during the period they have been in use. This type
of IT is frequently marked by the preponderance
of older software technologies, but nowadays
many companies have come to realize that time
has come to undertake reengineering projects in
order to bring their systems up to date through
expansion using current technologies. This is
shown schematically by the example of a refer-
ence architecture encountered in the world of
financial management.

The host-based applications of "days of yore" dis-
play a high degree of professional and technologi-
cal sophistication, have proven themselves over
time, and are generally stable. In contrast, many
modern systems of the "new world" have not yet
won their battle scars and are admittedly more
subject to technological change. At the system
interfaces between the worlds are gaps that have
to be bridged both technologically and organiza-
tionally and then buttressed by a variety of pro-
cesses.
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This is a principal project area of Continuous Soft-
ware Engineering in financial management, and
the CSE activities of the Fraunhofer ISST are
deeply involved in the adaptation of innovative
development methodologies such as model driven
architecture and rational unified process. In these
endeavors, the systematic reuse of components
and the minimization of dependences are essen-
tial premises for the optimization of the develop-
ment processes and the creation of cross-platform
development methodologies.

This area of research is complemented by the
refinement of analytical methods for the quality of
artifacts in complex software development pro-
cesses. Activities range from the examination of
concepts and design models, on through the scru-
tiny of source code, to the complete inspection of
software systems. Methodological construction
sets developed at the Fraunhofer ISST that make
an objective assessment of software projects,
products, and processes possible are employed in
these examinations.

CSE in the Automotive Industry

Continuous Software Engineering has been intro-
duced in a completely different area of application
in the context of a strategic project with the BMW
Group. Today, software systems represent the
potential for innovation in the development of the
automobile. The development of software sys-
tems as an engineering discipline engenders a
comprehensive methodology that spans several
model levels. Should modifications of software
systems become necessary, it is possible to deal
with the corresponding model level directly in
order to follow up on the changes.

A prerequisite for this, though, is that models
have actually been constructed and adapted. For

this reason, the model levels are defined so that
they optimally support developers in their tasks
during the development process and are not
viewed as some type of additional burden. If their
integration into the development process suc-
ceeds, the transformation of a perceived burden
into an obvious asset proceeds rapidly. Current IT
support allows cutting out model patterns in the
course of domain engineering as well as model
management of systems and the testing of sys-
tems against models that can be simulated.

Financial Management Reference Architecture
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Learning Technologies
Master Project

Lifelong Learning

The knowledge we acquire at school and univer-
sity is inadequate for our entire professional
career. Education policymakers have recognized
this fact and have devised the buzzword "lifelong
learning" in an attempt to deal with it. Increas-
ingly, though, the term has acquired a negative
tone among enterprises and employees: one
needs a lifetime of bouncing from training pro-
gram to training program in order to meet future
job requirements.

Over the last five years, a model based on the
concept of "Workflow-Embedded Training" has
been developed at the Fraunhofer ISST. It incorpo-
rates the demands and challenges of the work-
flow and defines them as the way and the goal of
continuous training. This results in lifelong learn-
ing not primarily being a process of learning for
one's job, but rather a system for learning
through and on the job. It is the flexibility of this
approach in particular that has made Workflow-
Embedded Training attractive to large and small
enterprises alike.

Due to the growing breadth of the content of
Workflow-Embedded Training, beginning in 2004
the Fraunhofer ISST has decided to expand and
intensify its efforts in this area in three separate
units:

The efforts of the Document & Documentation
Engineering Department converge on the render-
ing of model-based documentation scenarios in
which the use of materials produced in the course
of a project can extend far beyond the goals of
communication and sustainability, themselves only
rarely achieved these days. One of the main steps
in this direction is the design and employment of
workflow artifacts that promote learning to sup-

port education and that are integrated into the
workplace.

The Corporate Learning Department focuses on
the design of on-the-job educational processes
that result from an investigation of the firm's
qualification needs based upon workflow analy-
ses. Monitoring the learning process and creating
a work environment that fosters learning are criti-
cal components of concepts that build on Work-
flow-Embedded Training. Employing IT tools to
communicate and collaborate – as well as to gen-
erate and firm up knowledge – demands and pro-
motes a linkage between learning and working.

The Task Force Integrated IT Qualification Systems
concentrates its activities on the enhancement
and expansion of these career-advancement sys-
tems for specialists. Current tasks include the cre-
ation of a concept and system for both under-
graduate education and post-graduate training in
Business Engineering and the design of a system
of Workflow-Embedded Training to develop inter-
disciplinary competences in the automotive indus-
try.

Areas of Competence

Learning Technologies are innovative concepts for
enterprise human resource training and organiza-
tional development in today's knowledge society.
The Fraunhofer ISST's approach to these concepts
includes:
• organizing the development of competences

and knowledge generation in the workflow
• integrating corporate training and knowledge

management
• developing enterprise-specific curricula that

are workflow oriented
• designing and implementing workflows for

the preparation and use of documentation
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• conceiving authoring workflows for the prepa-
ration of educational media on the basis of
existing documents and media

Authoring Workflows

In regard to access and sustainability, documents
and media are still the most important containers
for information and knowledge. Constructing
documents efficiently and being able to use them
effectively saves time and energy, reduces duplica-
tion of effort, and secures the sustainability of
output.

Many enterprises have come to recognize that
well-thought-out instructions and workflows for
the production of documents create further possi-
bilities for them. They can easily be reused and
also serve a new function, e. g. as a document
pool for an eLearning and knowledge portal.

Based on results of the "Teachware on Demand"
research project, the Fraunhofer ISST has created
a series of tools and models with which documen-
tation processes can reincarnate training as value-
added processes. They assure the simplification of
document production and allow them to be
reused selectively, e. g. portions of documents can
be reassembled as reports, educational media, or
websites.

Principal Projects

"Workflow-Embedded Training (APO)" and
"APO-Pilot" are two of the institute's current
main emphases in the framework of the Master
Project.

APO

In projects with regional training providers and
firms in the Federal States of Baden-Wuerttem-
berg, Bavaria, Lower Saxony, and Brandenburg,
innovative concepts for workplace-integrated pro-
fessional education have been established in
small, medium-size, and large enterprises. The
models implemented ranged from complete inte-
gration into corporate human resource develop-
ment to the design of skill-performance cata-
logues for use in in-house training programs and
by providers of outsource training services.

APO Pilot

A databank-based website that enables users to
call up descriptions, documentation, case studies,
and Internet resources corresponding to every
step of a workflow process is automatically gener-
ated from business processes modeled in ARIS,
process descriptions coded in Word, and link lists
managed in Excel. Depending on the configura-
tion, the site can be used both to support pro-
cesses and as a learning portal.
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Information Logistics
Master Project

Ways out of the Inundation of Information

Information Logistics means applying the "just-in-
time" philosophy to the information supply. This
results in crucial impetuses for the improvement
of communication structures, the optimization of
business processes, and the creation of new
eBusiness services.

In the coming years, the absolute volume of data
will continue to rise, making it all the more impor-
tant to point the way now to better ways of stay-
ing informed. In the last few years, the Fraunhofer
ISST has designated Information Logistics as one
of our major emphases, making us a pioneer in
this field. Since the institute undertakes applied
research, it is natural that the results of our work
are reflected in the products introduced into the
market.

Information Logistics in Practice

Information Logistics can be employed as a basic
technology in many areas. The institute has thus
created a flexible, extensible IT architecture that
can be used to implement various applications.
The goal of all, though, is delivering the right
information to the right recipient at the right time
and place. In 2003 the technologies produced
addressed applications in eHealthcare, eWork,
and eLiving.

In the field of health, the institute undertakes
research whose scope ranges from providing solu-
tions to meet the specific needs of individual
patients to the broad requirements of healthcare
institutions. Across the board, Information Logis-
tics provide a significant improvement in the pro-
vision of health-relevant information. Only well-
informed people undertake the appropriate pre-

ventive measures and pay close attention to the
medications they use, and thus ultimately live
healthier lives. For healthcare providers, the insti-
tute concentrates on the improvement of commu-
nication processes for the integrated supply of
information for the branch in general.

eWork focuses on solutions whose focal point is
the enhancement of workflows in both public and
private sector organizations. Information Logistics
approaches can improve the provision of informa-
tion to individual employees by damming the
flood of data in systems that presort e-mails and
memoranda.

People's professional flexibility will continue to
grow, meaning the physical locations where they
actually perform their jobs will also show greater
variation. This, in turn, will beget a blurring of the
boundaries between work, mobility, and leisure
time. Under the rubric eLiving, Smart Services pro-
vide support in this fused environment of profes-
sional and personal life. Also, using specialized
services, older individuals can be more indepen-
dent and live longer in their own homes.

High-quality Communication – beyond Sector
Boundaries

The German government's recent health-reform
plan foresees financial incentives for the inte-
grated health care processes that cover various
sectors including doctors, hospitals, rehabilitation
centers etc. A prerequisite for this is improvement
of communication processes within the sectors,
elimination of communication breakdowns, and
the definition of standards. On November 6, 2003
the Fraunhofer ISST convened a meeting of top-
flight experts entitled "Communication in Inte-
grated Medical Care". In the coming years, the
institute will be at the forefront of demonstrating
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new solutions for the health sector that emerge
from the confluence of medical and IT expertise.

Organized through Information

Information Logistics facilitates the distribution of
complex data inventories. The principle is that
individual users should have the ability to specify
the information to be delivered – and where and
when it is to be available – based on their particu-
lar role; the Information Logistics application takes
care of the rest automatically.

ISST's work on the bkk futur project for the Ger-
man city of Krefeld demonstrated how internal
memoranda can efficiently be transmitted to the
correct recipients without presorting by staff. In
project WIND, undertaken in collaboration with
the Versicherungskammer Bayern (Bavarian Insur-
ance Chamber) and the firm Meteomedia Deut-
schland GmbH Jörg Kachelmann, for the first
time, storm warnings will be sent to several thou-
sand policy holders in electronic form, enabling
them to proactively protect their property. Infor-
mation Logistics technologies will also one day be
used to provide alarms in advance of floods: the
Fraunhofer ISST is currently designing an effective
flood-threat warning system for the Federal State
of Saxony.

Be where the Action is – wherever you are

It is a foregone conclusion that IT will extend into
further facets of daily life, and the Fraunhofer ISST
is committed to playing an active role in helping
shape the eLiving of the future. One of our
research efforts is looking into systems for a con-
text-controlled information supply related to lei-
sure-time activities.

In fall 2003, in cooperation with the professional
soccer team Bayer Leverkusen, the institute dem-
onstrated how tomorrow's mobile sports informa-
tion – aided by digital companions – might look.
Users of the audiovisual devices can call up any
information about the game or news of other
games. The roadmap for further research
stretches well into the future: in project FLAME
2008, our Chinese partners and we are develop-
ing standards for personalized semantic web ser-
vices for the 2008 Olympic Games in Beijing.
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Department of Coordination Management

Our Competences

The efficient use of communication has become a
mission-critical factor in all economic fields.
Increasingly complex project structures and spe-
cialization lead to an ever-growing number of
contacts that need to be maintained and followed
up on. The growing dynamism of the labor mar-
ket, with the increasing use of project-related out-
sourced temporary staff and quasi-permanent
restructuring, leads to chronic instability of com-
municative structures.

With its product CommunicAID, the CM Depart-
ment offers solutions for the optimization of
enterprise communication of which data transfer
is merely the technical basis. The optimization of
communication goes much further toward relat-
ing the technical possibilities of communication
media to the requirements of the business pro-
cesses, the range of opportunities presented by
the firm's core applications, and the specifics of
the organizational structure. This systematic and
integrated analysis and organization protects
against wasteful investments in unnecessary new
technologies and helps uncover the unused
potential of staff, current processes, and existing
technology. It also sheds new light on organiza-
tional structure, which is all too often mistakenly
regarded as impervious to change.

Where the sources of problems are unclear, in
order to define goals, a structured examination of
the relationship between communication pro-
cesses and business processes is undertaken. In
cases where problem areas have already been
identified, an approach to their solution is sought
using problem models tailored to client demands.
This allows the design of a company-specific solu-
tion that is adapted to process-related, technical,
and when necessary, organizational specifications.
Implementation, particularly in regard to technical

issues, is supported by the use of tools developed
by ISST and is carried out together with the cli-
ent's IT department, or where appropriate, with
external service providers. An important aspect of
the systematic support of an integrated solution
scenario includes an objective assessment and
consultation with regard to commercially available
technologies and providers.

Our Services

• problem-oriented investigation and modeling
of in-house communication processes

• systematic identification of technical, process-
related, and structural sources of communica-
tion problems

• conception of corporate communication
media based on existing infrastructures

• optimization of enterprise communications
processes and structures

• design of communication-based knowledge
management

• development of system-specific support for
communication-intensive processes
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Department of Document & Documentation Engineering

Our Competences

The concept of efficiently being able to conserve,
publish, distribute, and reproduce information
and experience with the aid of technology has
produced achievements like books, newspapers,
libraries, databases, and the Internet. Despite the
fact that the history of the technologies involved
goes back over five hundred years, and moreover,
the reality that document management is of truly
existential significance in commercial life, the
preparation and use of documents is still relatively
unprofessional and only partially efficient in many
German firms. Given the generally standardized,
formal processes that prevail in bookkeeping and
other administrative units, documentation pro-
cesses – particularly in IT – often give the appear-
ance of being purely pragmatic, uncoordinated,
and reduced to the minimum that the firm
regards as required.

The direct negative effects of inadequate docu-
mentation of processes, projects and products are
well known. They range from a lack of sustainabil-
ity, to setting unclear target guidelines, to extreme
vacillation in the attainment of project and busi-
ness goals. The indirect consequences of inade-
quate or errant documentation are elevated costs
for the education and training of employees as
well as misguided investments through the largely
pointless acquisition of knowledge management
systems and eLearning platforms.

Under the appellation "Document & Documenta-
tion Engineering", the Fraunhofer ISST is working
on methods and technologies for the production
of comprehensive documentation that meets
engineering standards. These include procedures
for the analysis of targets and target groups,
design models for content-related and formal
structures of documentation, as well as the appro-
priate forms for their preparation and access.

Related research emphases include production
processes with distributed roles and the question
of how the specific demands of secondary use
and maintenance affects document design. The
bases of the scientific work are workflows, role
models, and tools that are conceived and tested
within the framework of the development of
extensive eLearning applications. The very deliber-
ate creation processes, clearly formulated needs
analyses, and explicit media design, e. g. in the
form of storyboards, that are typical in this
domain, form the core element of a generally
applicable methodology for the needs-tailored
preparation and production of documentation for
complex systems.

Our Services

• modeling and design of system documentation
• conception and realization of digital manuals

and documentation
• individual adaptation of tool-supported

authoring workflows
• classification and improvement of accessibility

to existing document inventories
• adaptation of modular tools to the administra-

tion of document inventories
• conception and implementation of ontology-

based visualization and navigation metaphors
• realization of interactive media formats
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Department of Corporate Learning

Our Competences

In today's competitive business environments,
only firms with highly skilled, innovation-oriented
personnel can survive. Companies must become
"learning organizations", which demands vision-
ary concepts for organizational and human
resource development. With traditional training
schemes at the limit of their efficacy, what form
can learning take in the face of the complex new
challenges? Both those responsible for education
and training and for the company's knowledge
management will be asked to come up with novel
solutions for the advancement of staff compe-
tence.

The Fraunhofer ISST assists in this task by furnish-
ing concepts for on-the-job learning. Employees
are not schooled in stock answers for possible
future application, but gain skills on how to react
to the specific demands of practice itself. In reality,
they are constantly reacting to concrete opera-
tional requirements and using the firm's knowl-
edge resources in dealing with their daily tasks,
continuously creating new knowledge in the pro-
cess. With our methodologies and instruments,
firms organize and promote their employees'
(informal) learning and knowledge-acquisition
activities.

In the course of our collaborative efforts with
companies and training providers in the frame-
work of the pilot projects in "Workflow-Embed-
ded IT Training" (APO-IT), we experienced the true
effectivity of workplace education. By applying
our know-how in the field of knowledge manage-
ment, our objective is to build on this experience
and to complement future methods, instruments,
and tools based on results that have demon-
strated promise in the APO concept. We are work-
ing on the evolution of these enterprise-specific
solutions for the advancement of employee com-
petence and in doing so combine the staff mem-

ber's individual learning processes with the pro-
cesses of learning and change in the organization
as a whole.

The department's principal focus is on how to
promote learning in actual work situations, how
previously unused learning and knowledge
resources can be made accessible to that end, and
how the knowledge acquired can be sustainably
consolidated within the firm. Our main premise is
the natural complementarity of work and learning
that considers the activities and tools in both the
fields of education and training and knowledge
management and forges access to their mutual
synergies.

Our Services

• design, deployment, and development of
workflow and integrated qualification con-
cepts for IT specialists

• workflow analysis to identify qualification
needs in IT fields

• consultation for IT enterprises and IT depart-
ments regarding job design that promotes
learning and concepts of monitoring the learn-
ing process

• development and deployment of methods and
tools for knowledge use and knowledge gen-
eration in enterprises, particularly for commu-
nication and cooperation

• selection, development and implementation of
technology-supported, on-the-job learning
(e. g. process-oriented eLearning)

• development and implementation of methods
and tools to link knowledge management and
training

• monitoring enterprises and training-service
providers in their use of the new IT training
system and Workflow-Embedded IT Training
(APO-IT)
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Task Force: Integrated IT Qualification Systems

The rapidly changing age structure of society in
the Western industrialized nations not only affects
the German national pension and health systems
but also the coming generations of technical spe-
cialists. Industrial associations and firms in busi-
ness and industry are currently seeking ways to
avoid anticipated shortages of highly trained tech-
nicians. Nonetheless, the current practice of send-
ing older specialists into early retirement and
replacing them with recent graduates, who are
expected to have a firm command of the new
technologies, continues unabated. This opinion is
not only senseless from an economic point of
view but also unjustified when the skills of older
specialists with decades of experience are taken
into consideration. Urgently needed instead are
adequate opportunities for lifelong learning, in
particular for further professional training.

With the development of Workflow-Embedded IT
Training (APO-IT), the Fraunhofer ISST offers an
approach that makes further qualification in the
workplace possible at an acceptable cost. The sys-
tem was originally aimed at IT specialists who do
not have a university education, but has now
been specifically expanded to include degree
holders as well.

Our experience indicates two aspects of IT today's
situation are of special significance here:
• The first is the reality that IT systems in firms

and organizations have gone beyond their
original role as mere tools for data manage-
ment and have themselves become instru-
ments in the organizational process. This is
particularly well illustrated in the case of cor-
porate fusions, where it has not been uncom-
mon that the differences in the prospective
partners' IT cultures clashes so emphatically
that the planned merger is delayed or actually
becomes impossible due to the complexities of
melding the IT systems involved. IT systems are
not only subjected to an ongoing evolution

process but also actively contribute to "Busi-
ness Engineering" and continuous "Business
Reengineering" in significant ways. The Fraun-
hofer ISST's next goal is the development of a
concept and system for workplace-based con-
tinuous further education in "Business Engi-
neering" using the APO concept.

• The second situation is related to the fact that
the use of embedded IT components in the
technologies of cars, airplanes, machines, and
other equipment has increased dramatically.
This has compelled firms active in these fields
to provide their employees with interdiscipli-
nary training in both classical fields like
mechanical and plant engineering as well as in
electronics and IT. Only in this way can the
technical competence crucial to the develop-
ment of comprehensive solutions be acquired
and this, in turn, demands a new culture of
communication and collaboration with col-
leagues in neighboring disciplines. The Fraun-
hofer ISST has developed the concept of Work-
flow-Embedded Training for this purpose;
employing it, both technical and decision-mak-
ing competences are successfully imparted.

Our next goal is the custom tailoring of this con-
cept for interdisciplinary training in the automo-
tive industry. For this task, the Fraunhofer ISST will
rely on our extensive experience in the develop-
ment of IT infrastructures in financial manage-
ment as well as on our work creating new engi-
neering concepts for the automotive industry. In
reaching this goal, we will continue to collaborate
closely with contacts established with business
associations, individual firms, and labor groupings
during the development of APO-IT.

In 2003 the Fraunhofer ISST launched a dedicated
Task Force to push on with this endeavor. In 2004
the team will carry out the essential conceptual
work with these partners.
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Department of Information Management

Our Competences

"Information Logistics" and "intelligent Internet"
are buzzwords that point to the future evolution
of Internet use, a new direction that demands
new generations of information systems that sup-
port these trends and actually make them possi-
ble. Toward this end, ISST is developing concepts,
methodologies, and solutions for a needs-tailored
information supply, i. e. to support the delivery of
the right information at the right time to the right
place. From the viewpoint of Information Man-
agement, this means support for information
access via various modalities in addition to the
development of new information models and
architectures.

The focal point of this effort has become devising
concepts and solutions that utilize geo-informa-
tion for services in the event of technical failures
as well as for disaster management. Partial
aspects of this include the semantic description of
geo-services and linking them within services
chains.

In this area our range of services comprises evalu-
ating existing solutions and developing plans for
emergency IT infrastructures as well as model
solutions from special location-based services to
portal applications. Concepts of geo-data infra-
structures based on open standards, such as those
of the OpenGIS consortium and the ISO, form the
foundation of this work, in whose development
we actively participate in a variety of contexts.

Our Services

Strategic Information Management:
• consulting for Information Management
• information needs analysis
• consultation for conception, profitability analy-

sis, and development of online Information
Logistics information systems and their inte-
gration into business processes

• support during the construction of enterprise
information systems (e. g. data warehouse
solutions)

Geo-eBusiness:
• conception and development of geo-com-

merce solutions (online sales of geo-data and
services)

• conception and evolution of location-based
services

• integration of geo-services into applications

Service and Workforce Management:
• conception and development of teleservice

platforms for service and maintenance
• conception and development of teleservice

platforms for facility management services
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Department of Integration Management

Our Competences

Whether at work or during leisure time, on the go
or at home, mobile devices and electronic services
play an ever-increasing role. During the use of
these devices, however, users today are almost
always left on their own when it comes to getting
the information they need at the right time and
then to reacting appropriately with the appropri-
ate service.

The Fraunhofer ISST's Integration Management
Department works on IT infrastructures that take
advantage of Information Logistics principles to
provide end-users actively with, comprehensive
range of information and functions that is prop-
erly matched with their situation. With the digital
companion approach, we have developed a new
viewpoint toward interactive, integrated applica-
tions and services that support users in their deci-
sion-making and actively respond to changing cir-
cumstances. Services and information available on
their devices are provided in the appropriate man-
ner.

This general approach currently has three fields of
application:
• Smart Event Solutions

Spectators, organizers, and journalists at
events such as athletic meets are actively sup-
plied with information. By using digital com-
panions, new possibilities are opened in the
field of customer relationship management.

• Smart Living
By integrating intelligent components into the
domestic environment, innovative scenarios in
the field eCare and in other fields can be
implemented, e. g. for seniors or home-care
patients.

• Offistics®
Context-based application environments assist
clerical workers, project managers, or out-
sourcing providers in their daily work by
actively providing data and information
regarding clients, projects, and other matters.

Our Services

The Integration Management Department aids cli-
ents who wish to construct intelligent IT infra-
structures using the digital-companion-based
approach through:
• preparation of potential-analyses and feasibil-

ity studies for the identification of services that
are technically, organizationally, and economi-
cally feasible

• construction of integration-capable application
environments by developing technical con-
cepts, selecting components and subsystems
such as CMS, CRM, DMS or WFM, as well as
special applications

• generation of concepts for integrated service
environments with consideration given to the
technical, organizational and economic fac-
tors, as well as the preparation of business
models for digital companions

• specification of digital companions and the
required architectures and services

• evolution of framework-based integrated ser-
vices

Scientifically based methodologies and tools are
used in customer projects in all these service
areas.
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Department of Security Management

Our Competences

Risks are part and parcel of every firm's business
activity, and while presenting potential danger,
they are also a critical success factor. By confront-
ing risks in a conscious, controlled manner, firms
can actually cut costs and acquire an edge over
the competition. In order to do this, though, firms
have to be able to handle corporate risks as one
of many performance measures, render them part
of standard operations, and deal with them pro-
actively.

The Security Management Department has made
its goal the sustainable improvement of IT Security
Management and risk control. Our task is to put
the management of client firms in the position to
control the risk situation in their organizations at
any moment using integrated methods and tech-
nologies. However it is necessary for any inte-
grated approach that views security and safety
management and risk controlling as a part of
standard management and controlling procedures
to take technical, organizational, and corporate-
cultural aspects of the firm into consideration.
Both practicality and suitability play an essential
role in this.

Our Services

• concepts and solutions for IT risk and Security
Management in both the public and private
sectors

• concepts and solutions for innovative, trust-
worthy and secure Internet, intranet, and
extranet applications, e. g. early warning sys-
tems, solutions for electronic business corre-
spondence, cross media publishing, mobile
computing, electronic market places, informa-
tion systems, etc.

• development of key data and target systems
for IT infrastructures as well as analysis and
evaluation of Information Management in the
public and private spheres

• support for the security upgrading of IT infra-
structures, be it step-by-step or revolutionary

• strategic consultation in regard to the Internet,
intranets and extranets: technologies, poten-
tial uses, costs and benefits, organizational
aspects, and security
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Department of Software Engineering

Our Competences

What were once individual enterprise IT solutions
are increasingly merging into networked intra-
company and inter-company systems that assume
the character of infrastructure. Already today,
many enterprises are discovering that these com-
plex infrastructures – whose life cycle is basically
unlimited – have, in fact, become indispensable
elements of their business models. The result is
high demands on the functionality, productivity,
quality and flexibility of the software, but current
reality reveals quite a different situation.

Evolution-capable IT infrastructures must be con-
structed so that they can be adapted over the
course of their long lives to new requirements in
increasingly shorter time spans and with minimal
complications. Both legacy systems and those in
the process of being introduced have to be con-
sidered and gradually made ready for eventual
change. The key to this lies in component-ori-
ented, model-based system architectures and flex-
ible development, evolution, and management
processes tailored to them.

The Fraunhofer ISST's Department of Software
Engineering supports both software firms and IT
departments in meeting these demands. In addi-
tion to our research activities, consultancy and
support contract work in company projects consti-
tutes the emphasis of our activities. Our core com-
petences include software technologies, architec-
tures, methodologies, description techniques and
tools for the engineering-based development and
evolution of infrastructures. We consult and pro-
vide support for activities aimed at the general
improvement of development practices as well as
in the concrete implementation of IT projects.

Our Services

• development and adaptation of concepts,
methodologies, and technologies for planning,
integration, evolution, and management of
enterprise IT infrastructures

• support in the application of software-specific
concepts and methods for the improvement of
software products and software development
processes

• consultation, selection and adaptation of tools
for software development in support of con-
cepts and methodologies
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Department of Dependable Technical Systems

Our Competences

The Dependable Technical Systems Department
has established as its goals the improvement of
productivity in the development of complex soft-
ware-intensive systems and increasing their reli-
ability. Networked embedded electric and elec-
tronic systems in automobiles constitute the main
field of application.

To attain of these goals, a model-based develop-
ment process is vital. Existing development meth-
odologies in enterprises are supplemented by
appropriate modeling languages using the follow-
ing guiding principles:
• Models are constructed by people, so they

have to reflect the logic of the engineer or
computer scientist. Modeling languages can-
not be "foreign languages", it is not sufficient
for them to be readily understood by comput-
ers.

• Methodologies that exist or that are to be
developed must correspond to the thought
processes of the engineers and computer sci-
entists. Only this type of methodologies can
produce understandable models.

• Due to the increasing complexity of the mod-
els, the methodology must make extensive
reuse possible (domain engineering).

Experience in this field has demonstrated that
models being intelligible are in no way mutually
exclusive with their being workable on computers.
This is also true for discreet models.

Our Services

• integration of practicable modeling languages
in development processes

• collaboration in the adaptation and optimiza-
tion of model-based development methodolo-
gies.

• specification of IT support for model prepara-
tion, maintenance, and reuse
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Application Lab: Technical Due Diligence

Our Competences

Development projects related to sophisticated, in-
place back-office systems are frequently so com-
plex that controlling them is impossible without
methodic procedures and technical and organiza-
tional support. The Application Lab: Technical Due
Diligence provides support for firms in assuring
the quality of such projects and consults in case of
technological issues. Technical Due Diligence
undertakes a thorough and precise examination
of IT projects, processes, services, and products.
Our clients include enterprises in financial man-
agement and insurance as well as public sector
organizations.

Among our clients' typical projects are:
• maintenance and expansion of functionalities
• reengineering and technological moderniza-

tion
• deployment of standard software and out-

sourcing

In these situations, IT managers need prompt,
dependable information in order to keep a grip on
investments projects, but this is frequently lacking
in organizations, forcing them to rely on manage-
ment's "by guess and by gosh" estimates.

The solid methodological underpinnings of our
range of facilities form a modular system for tech-
nology evaluation. Using these standardized,
field-tested procedures, the Technical Due Dili-
gence Application Lab provides firms involved in
the area of IT with an objective, understandable
assessment regarding their requirements. These
include the qualitative appraisal of development
processes, decision-making during project reorga-
nization, and also consultation in selection and
deployment of complex software systems.

Our Services

• quality assurance and consultation in regard to
technology and methodologies in complex
development projects in the fields of needs
management and architecture design

• project analysis and restructuring that guaran-
tees quality based upon the "project assur-
ance" method

• evaluation and optimization of software-devel-
opment processes using the process models
CMM and SPICE

• best-fit selection and evaluation of standard
software by means of practice-oriented, well-
proven procedures

• consultation during the selection of system
providers for the realization of highly complex
IT projects using market analyses and enter-
prise surveys

• source code analysis using software metrics for
management and decision-making support of
complex IT infrastructures
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Basic Research: the Department of Computation
and Information Structures (CIS)

In conjunction with the leadership of the Fraun-
hofer ISST, Prof. Dr. Herbert Weber is full professor
at Technical University Berlin, being the chair of
the Research Group and Department of Computa-
tion and Information Structures (CIS). Since the
institute's foundation in 1992, the CIS's scientists
have been instructing and undertaking research in
the areas of conceptual and methodological foun-
dations for the institute's application projects,
often directly alongside our staff members.

Experience gained through the Fraunhofer ISST's
cooperation with companies and public sector
institutions has proven extremely beneficial, serv-
ing as case studies and examples of real-world
scenarios for teaching and research. Basic
research, in turn, provides ideas and methodologi-
cal impulses for the institute's work. The results of
the scientific discourse and debate between insti-
tute and university have engendered productive
cooperation for both colleagues and management
and have been embodied in joint projects, univer-
sity courses, workshops and colloquia, the selec-
tion of diploma topics and dissertation projects,
and strategic cooperation in the master research
projects.

The Fraunhofer ISST's paradigms, Master Projects,
and core terminologies are anchored just as firmly
at the university and characterized there by the
identical substrate: the Software Bauhaus, IT
infrastructures, Continuous Software Engineering,
Information Logistics, and their engineering-stan-
dard development in manageable, networked
solutions to complex problems.

Model-based software development forms the
focus of the CIS research group's activities: mod-
eling, model design and the related applied meth-
odologies for large-scale or widely distributed het-
erogeneous software infrastructures. In this
regard, we primarily deal with concepts for the
integration of heterogeneous, data-intensive soft-

ware and information systems into cross-platform
software infrastructures. Our perspective stems
particularly from Continuous Software Engineer-
ing, i. e. evolutionary software development and
long-lived information infrastructures.

The design of models, architectures, methodolo-
gies, and tools for an information supply that is
appropriate both at the level of information con-
tent and semantically validated interoperability –
used, for example, in Information Logistics and
Learning Technologies applications – is the con-
crete goal of our basic research. Metadata of vari-
ous types and granularity, from an elementary
thesaurus via complex model correspondences to
comprehensive ontologies, constitute the basis
towards the intended integration. They are
applied in systematic and standardized ways to
different levels of an interoperable world of infor-
mation, i. e., as well to the application domains as
also to the software architecture.
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Project Group: Information Engineering at the
Jönköping University, Sweden

The Information Engineering Project Group is a
cooperative endeavor between two partners with
extensive experience in applied research: the
School of Engineering at Jönköping University, a
Swedish institution of higher education in engi-
neering, and the Fraunhofer ISST. This alliance
combines the institute's know-how in the devel-
opment of IT solutions and the university's com-
petence in the field of research about SMEs. Joint
projects, the exchange of employees, and
research visits characterize the close cooperation
in the framework of this strategic research part-
nership.

The Fraunhofer ISST's research in Jönköping con-
centrates on the fields of Information Logistics
and Continuous Software Engineering. In the
former, the project group focuses its principal
attention on the introduction of Information
Logistic solutions into new fields of application
and the evolution of concepts and components
based on semantic technologies. An important
target of the task is in the support and optimiza-
tion of the information flow in networked organi-
zations, since distributed work contexts such as
enterprises with several locations, SME networks,
geographically distributed teams, and mobile
employees demand quality Information Logistics
systems.

In the field of Continuous Software Engineering,
concepts and methodologies are produced that
facilitate reuse of proven designs, architectures,
specifications or solutions within model-based
Software Engineering projects. This requires
appropriate structuring of the context information
and the use of modern knowledge representation
techniques. Currently, the main field of applica-
tion is software system development for electric
and electronic systems in automobiles.

The project group is working on feasibility studies
and roadmaps in both areas for the implementa-
tion of the technologies as well as concepts and
designs for innovative systems. The group's activi-
ties are rounded out by the production of practical
applications in prototypes and the assessment of
existing solutions.
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Head of Department:
Prof. Dr. Kurt Sandkuhl

Phone: +46 (0) 36 / 15 74 06
Fax: +46 (0) 36 / 34 04 84
E-mail: Kurt.Sandkuhl@ing.hj.se
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Our Spin-offs

Cert-IT Gesellschaft zur Förderung der Quali-
tätssicherung der IT-Weiterbildung mbH
(Cert-IT for the Promotion of Quality Assur-
ance in IT Education and Training Ltd.)

Cert-IT Ltd. was established in 2003 by groups
involved in promoting the new system of further
education in IT and is a joint endeavor of various
groupings that work both in and with the IT
industry. These include BITKOM (the German
Association for IT and the New Media), ZVEI (the
German Electrical and Electronic Manufacturers'
Association), the labor unions IG Metal and ver.di,
the German Informatics Society, and the Fraun-
hofer-Gesellschaft. Cert-IT is the world's first
accredited certifying agency for the education and
training of specialists in IT. Our clientele include
firms at the core of the IT industry, end users, and
training organizations.

What we do
• development of homogeneous testing meth-

ods and establishment of standards for the
assessment of IT specialists

• examination of IT specialists based on the
worldwide norms ISO/IEC17024:2003 and uni-
form professional standards

• establishment of both national and interna-
tional testing procedures

• education and training of testers
• issuance of certificates of competence
• quality assurance through assessment of edu-

cation and training in IT

Certification Procedures
• recognition and documentation of skills

obtained in training programs based on the
Workflow-Embedded Training (APO) concept

• proof of the candidate's ability to work inde-
pendently

• evaluation and examination of skills and
knowledge that are demonstrably the result of
experienced-based reflection rather than tradi-
tional lectures

Activities to be Assessed
• Workflow-Embedded IT Training programs

supported in accordance with the provisions of
Book 3 of the German Social Law

Stefan Grunwald
Manager and
Technical Director

Cert-IT GmbH
Mollstrasse 1
10178 Berlin
Germany
Phone: +49 (0) 30 / 2 43 06-3 11
Fax.: +49 (0) 30 / 2 43 06-2 44
E-mail: Stefan.Grunwald@cert-it.org
Web site: www.cert-it.org
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Internet III Development Center – INNOVA
Beratungsgesellschaft mbH

The Fraunhofer ISST Dortmund and INNOVA Con-
sulting Ltd. have joined forces in the establish-
ment of a development and innovation center in
Dortmund for the State of North Rhine-West-
phalia: The Internet III Development Center.

The goal of this scientific and commercial cooper-
ation is the development of technologies, prod-
ucts, and services for the Internet's third genera-
tion, which is characterized by an individualized,
needs-oriented information supply. The Internet III
Development Center is to form the basis for the
founding of new businesses and with them, ini-
tiate a new wave of IT enterprises whose technol-
ogy potential will first and foremost be linked to
traditional economic fields.

The Internet III Development Center is, in particu-
lar, a partner for high-tech SMEs and is itself a
medium-sized development and consulting com-
pany. Starting with a team of around twenty con-
sultants commencing their work in the North
Rhine-Westphalia region, cooperation with part-
ners from around the globe is the goal.

The first foreign branch, a business development
center called the Innovation Center Karnataka, is
currently being founded in Bangalore by our
Indian colleagues. The Indian and German sides
are cooperating in the establishment of an Indo-
German Information Technology Bridge that can
be useful to firms in both countries. In this pro-
cess, the Internet III Development Center assumes
the role of a mediator, offering services for the
preparation, realization, and development of
international project activities.

Office:
INNOVA Consulting Ltd.
Emil-Figge-Strasse 91
44227 Dortmund
Germany
Phone: +49 (0) 2 31 / 9 76 77-5 10
Fax: +49 (0) 2 31 / 9 76 77-5 19

Project:
Internet 3 Development Center
Thorsten Löffeler
Project Manager
Phone: +49 (0) 2 31 / 9 76 77-5 65
Fax: +49 (0) 2 31 / 9 76 77-5 19
E-mail: Löffeler@innovaberatung.com
Web site: www.innovaberatung.com
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KIS Kommunale Infoservices GmbH

KIS Kommunale Infoservices GmbH is the product
of the Fraunhofer ISST's years of experience in
business communication. Our work for public
administrative organizations in the creation of
efficient information and communication infra-
structures was the primary element in the April
2001 establishment of this successful endeavor.
KIS was established in the town of Teltow, south-
east of Berlin, and in its first years, the close con-
tacts that exist to the Federal States of Branden-
burg and Mecklenburg-Vorpommern have been
extended.

KIS offers municipalities, counties, public adminis-
trative offices, and government agencies a combi-
nation of innovative software solutions and grad-
uated, problem-oriented consultation that focuses
on providing support in the area of invoice and
fee collection.

The consulting services for the creation of a col-
lection center includes support for:
• centralization of fee and invoice collection by

determining the market potential of dedicated
collection centers

• acquisition of clients
• documentation of operating processes and the

technical requirements of collection center cli-
ents

• preparation of a business plan and business
concept

• organizational and technical aspects of the col-
lection center

• training for clients
• deployment

Software provided is based on the scalable and
evolution-capable XML and J2EE standards. The
integration of ASP concepts is also available to
make use for smaller communes possible.

Domain specific standards are developed for the
needed analysis of client transactions and also for
the development of interfaces for various systems.
Flexible adaptability is guaranteed through the
integration of workflows into the software sys-
tem.

Office:
KIS Kommunale Infoservices GmbH
Technologie Zentrum Teltow
Potsdamer Strasse 18a
14513 Teltow
Germany
Phone: +49 (0) 33 28 / 30 85 89
Fax: +49 (0) 33 28 / 43 02 02
E-mail: info@kommunale-infoservices.de
Web site: www.kommunale-infoservices.de

Project:
Electronic Fee and
Invoice Collection
Gerd Fittkau
Project Manager
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processware GmbH

Information management – knowledge manage-
ment – business process management

processware was launched as a spin-off company
from the Fraunhofer ISST in 1999 independently
offering technology consulting services. Since
then, particularly former ISST employees – in close
cooperation with the institute – have introduced
elaborated services and software solutions based
on innovative scientific work within the ISST.

processware's approach is comprehensive, offer-
ing services from organizational to technological
consulting. These include:
• deploying IT for the optimization of adminis-

trative procedures and business processes
• selection and combination of the most suitable

applications and technologies in strict accor-
dance with the client's IT strategy

• analysis and evaluation of the organization
and service structures of the proposed IT sup-
port

• development and integration of software solu-
tions

What we do

Services
• provision of instruments for the development

and deployment of IT strategies
• appraisal of the degree and quality of IT sup-

port
• specification of IT requirements and converting

them into proposals for solutions
• consultation regarding the procurement of

standard software
• support during market research, the tender

procedure, and evaluation of bids

Knowledge Management
• creating solutions improving knowledge and

organizational management
• conception and deployment of intranets, por-

tals, knowledge management elements, and
electronic document administration

• studies on the topic of virtual science
(TA-studies)

Software Development and Products
• analysis of organizational and administrative

processes
• development of tailor-made software

solutions:
– know-ware: a knowledge-exchange system

for the organization of information ele-
ments and flows

– pay-ware: a system that supports central
invoicing and payment follow-up for clients
in the public sector

– pro-ware 2005: interactive electronic manu-
als detailing quality management proce-
dures for various application areas

Dr. Rolf Walter
Managing Director

processware GmbH
Branch Office Bonn
Wilhelmstrasse 22
53111 Bonn
Germany
Phone: +49 (0) 2 28 / 39 09-4 79
Fax: +49 (0) 2 28 / 39 09-4 80
E-mail: walter@processware.de
Web site: www.processware.de

Branch Office Dortmund
Emil-Figge-Strasse 91
44227 Dortmund
Germany
Phone: +49 (0) 2 31 / 9 76 77-5 20
Fax: +49 (0) 2 31 / 9 76 77-5 29
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semantik solutions GmbH

Scripting intelligent technologies

semantik solutions GmbH (ssG) is a joint venture
of the Fraunhofer ISST and ICICI Infotech Limited,
promoted by the ICICI Bank, the largest private
Bank of India. semantik solutions GmbH was
founded on 29th July 2002. Veda Knowledge Por-
tal and Veda Semaware (a semantic middleware
component) are its core products, powered by the
BaSeWeP technology.

For an enterprise that is seeking solutions for
managing its intellectual capital, addressing the
needs of the knowledge workers and preparing
for integrated business applications, Veda Knowl-
edge Portal is an integrated solution designed to
manage the complexities arising out of organiz-
ing, managing and routing of information. Veda
Knowledge Portal supports advanced features like
semantic networks building, intelligent matching,
automatic classification, meta data management,
web services support, semantic search, multi-lin-
gual capability and ability to integrate with legacy
applications.

Veda Semaware is a middleware designed to pro-
vide the "cutting edge" to enterprise business
applications. Veda Semaware supports the deci-
sion making process in an organization through a
detailed analysis of all available information and
data repositories. semantik solutions GmbH offers
since January 2004 the Veda Knowledge Portal as
a stand-alone solution for knowledge manage-
ment needs of an organization in select markets.
Veda Semaware is embedded into existing busi-
ness applications towards enhancing the applica-
tion value.

Use of such integrated applications would be
with:
• government intelligence agencies

• insurance companies for risk and fraud man-
agement

• market research and consulting firms for get-
ting deeper insights into market demographics
and consumer psychographics

• a variety of other applications wherein the
need for managing large quantities of struc-
tured, unstructured and semi structured infor-
mation is necessary

semantik solutions GmbH will continue to draw
on research and technology inputs from the
Fraunhofer ISST towards improving the products
and offering the market "cutting edge" technol-
ogy products.

semantik solutions GmbH is leveraging the global
reach of ICICI Infotech Limited, in addition to
other independent channel and solution partners
for gaining a significant "foot-print" in the mar-
ket.

Jagannath Rao Dasigi
General Manager

semantik solutions GmbH
Branch Office Berlin
Mollstrasse 1
10178 Berlin
Germany
Phone: +49 (0) 30 / 2 43 06-3 86
Fax: +49 (0) 30 / 2 43 06-5 77
E-mail: info@semantiksolutions.com
Web site: www.semantiksolutions.com

Branch Office Dortmund
Emil-Figge Strasse 91
44227 Dortmund
Germany
Phone: +49 (0) 2 31 / 9 76 77-5 10
Fax: +49 (0) 2 31 / 9 76 77-5 19
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Our References

Private Sector

• AED SICAD AG
• Bausparkasse Schwäbisch Hall AG
• Bayer 04 Leverkusen Fußball GmbH
• Bayerische Versicherungsbank AG
• Berufliche Fortbildungszentren der Bayerischen

Wirtschaft
• Bildungswerk der Thüringer Wirtschaft e. V.
• BITKOM e. V.
• BMW AG
• Bundesanstalt für Post und

Telekommunikation
• Center for Geoinformationen GmbH
• DATEV eG
• Deutsche Angestellten-Akademie
• Deutsche Bahn Systems GmbH
• Elektro Technologie Zentrum Stuttgart
• Gesellschaft für Datenverarbeitung mbH
• Hannover Region Entwicklungs- und

Beratungsgesellschaft für Beschäftigung mbH
• HUK-COBURG Versicherungen Bausparen
• ICF Systems AG
• INNOVA Beratungsgesellschaft mbH
• IQ-Akademie GmbH
• Landesbetrieb für Informationstechnik (LIT)
• Ordnance Survey
• processware GmbH
• Q.Punkt – Weiterbildung & Beratung
• RAG Bildung GmbH
• TÜV Rheinland Japan
• Volkswagen AG
• Zentrum für Telematik im Gesundheitswesen

GmbH

Public Sector

• Bezirksregierung Arnsberg
• Bundesministerium für Bildung und Forschung
• Bundeszentrale für politische Bildung
• Deutsches Zentrum für Luft- und

Raumfahrt e. V.
• Europäische Union
• Landesamt für Straßenbau Mecklenburg-

Vorpommern
• Landesbetrieb für Hochwasserschutz und

Wasserwirtschaft Sachsen-Anhalt
• Landespräventionsrat Nordrhein-Westfalen
• Ministerium für Verkehr, Energie und

Landesplanung des Landes Nordrhein-West-
falen

• Ministerium für Wirtschaft und Arbeit des
Landes Nordrhein-Westfalen

• Presse- und Informationsamt der
Bundesregierung

• Sächsisches Landesamt für Umwelt und
Geologie

• Staatskanzlei Nordrhein-Westfalen
• Stadtverwaltung Bochum
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Board of the Fraunhofer ISST

Chairman of the Board
of the Fraunhofer ISST
Dipl.-Volksw. Heinz Paul Bonn
Chairman of the Board
of Directors of the
GUS Group AG & Co.

Dipl.-Ing.
Bernhard Bresonik
Chairman of the Management
Deutsche Telekom
Network Projects & Services GmbH

MR Dr.-Ing. Hans Bruch
State Chancellery,
North Rhine-Westphalia

Dipl.-Kfm. Lutz Doblaski
former of the Board of
Directors of Württembergische
Versicherung AG,
Württembergische
Lebensversicherung AG

Bernhard Dorn
Entrepreneur Advisor
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Dipl.-Ing. Arnulf Ganser
Director of the Central
Unit for Information
Management,
Deutsche Telekom AG

Dipl.-Ing.
Helmut H. Grohmann
Director of the Central
Unit for Information
Systems,
Deutsche Bahn AG

Dipl.-Kfm. Dieter Kempf
Chairman of the Board
of Directors,
DATEV eG

Dipl.-Ing.
Fabian von Kuenheim
Chairman of the Board
of Directors,
Magirus AG

Per Risberg
Chairman of the
Supervisory Board of
Jönköping University
(Sweden)
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The Fraunhofer-Gesellschaft

The Fraunhofer-Gesellschaft

The Fraunhofer-Gesellschaft under-
takes applied research of direct util-
ity to private and public enterprise
and of wide benefit to society. Its
services are solicited by customers
and contractual partners in industry,
the service sector and public admin-
istration. The organization also
accepts commissions and funding
from German federal and Länder
ministries and government depart-
ments to participate in future-ori-
ented research projects with the aim
of finding innovative solutions to
issues concerning the industrial
economy and society in general.

By developing technological innova-
tions and novel systems solutions
for their customers, the Fraunhofer
Institutes help to reinforce the com-
petitive strength of the economy in
their local region, and throughout
Germany and Europe. Through their
work, they aim to promote the suc-
cessful economic development of
our industrial society, with particular
regard for social welfare and envi-
ronmental compatibility.

As an employer, the Fraunhofer-
Gesellschaft offers a platform that
enables its staff to develop the pro-
fessional and personal skills that will
allow them to take up positions of
responsibility within their institute,
in other scientific domains, in indus-
try and in society.

At present, the Fraunhofer-Gesell-
schaft maintains roughly 80
research units, including 58 Fraun-
hofer Institutes, at over 40 different
locations in Germany. A staff of
some 12.700, predominantly quali-
fied scientists and engineers, work
with an annual research budget of
over 1 billion euros. Of this sum,
more than 900 million is gener-
ated through contract research.
Roughly two thirds of the Fraun-
hofer-Gesellschaft's contract
research revenue is derived from
contracts with industry and from
publicly financed research projects.
The remaining one third is contrib-
uted by the German federal and
Länder governments, as a means of
enabling the institutes to pursue
more fundamental research in areas
that are likely to become relevant to

industry and society in five or ten
years' time.

Affiliated research centers and rep-
resentative offices in Europe, the
USA and Asia provide contact with
the regions of greatest importance
to future scientific progress and
economic development.

The Fraunhofer-Gesellschaft was
founded in 1949 and is a recog-
nized non-profit organization. Its
members include well-known com-
panies and private patrons who help
to shape the Fraunhofer-Gesell-
schaft's research policy and strategic
development.

The organization takes its name
from Joseph von Fraunhofer (1787-
1826), the illustrious Munich
researcher, inventor and entrepre-
neur.

Fraunhofer ICT Group

The Fraunhofer ISST is a member of
the Fraunhofer-Gesellschaft's Infor-
mation and Communication Tech-
nology Group. The Fraunhofer ICT
Group consists of 14 participating
institutes, employs a staff of over
3.000, and operates with a yearly
budget of over 190 million.
Therefore, it is the largest research
alliance for information and com-
munications technology in Europe,
and one of the largest in the world.
The complementing core competen-
cies of the various member insti-
tutes cover the full value chain in
the communications and IT sectors.

Contact: www.iuk.fraunhofer.de

The Locations
in Germany
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Addresses and Directions

Address for the Berlin Branch

Fraunhofer-Institut für
Software- und Systemtechnik ISST
Institutsteil Berlin
Mollstrasse 1
10178 Berlin
Germany

How to find us in Berlin

By car

From the southwest:
Autobahn A115 (Avus) to the
"Dreieck Funkturm" (radio tower)
junction; highway A100 north to
the Kaiserdamm exit (B2, B5), then
in the direction of "Berlin-Mitte"
(Berlin Center) via the roads
"Strasse des 17. Juni" and "Unter
den Linden" to Karl-Liebknecht-
Strasse, corner of Mollstrasse.

From the northwest:
Autobahn A111 to the "Dreieck
Charlottenburg" junction; highway
A100 to the Kaiserdamm exit; to
continue: see "By car from the
southwest".

From the northeast:
Autobahn A11 to the "Dreieck
Schwanebeck" junction; A10
(Berliner Ring) Berlin-Weißensee
exit, then change to the B2 in the
direction of "Berlin-Mitte" (Berlin
Center) Greifswalder-Strasse to
Mollstrasse, turn right.

From the southeast:
Autobahn A13 to the "Schöne-
felder Kreuz" junction; A113 to the
"Dreieck Treptow" junction exit,

then change to federal road B96a in
the direction of "Berlin-Mitte"
(Berlin Center), via Adlergestell,
Stralauer Allee, Mühlenstrasse, then
turn right into Alexanderstrasse,
turn right into Grunerstrasse, cross
Karl-Marx-Allee, then turn right into
Karl-Liebknecht-Strasse, and at the
next fork Mollstrasse.

By train

Take regional trains directly to the
Alexanderplatz station. Long-dis-
tance trains to the Bahnhof Zoo or
Ostbahnhof stations; then take the
S-Bahn rapid transit train to the sta-
tion Alexanderplatz; from Alexan-
derplatz it is a five-minute walk
along Karl-Liebknecht-Strasse to
Mollstrasse.

By air

From the Berlin-Tegel airport (TXL):
Take the airport bus (109, X9) to the
Bahnhof Zoo railway station; to con-
tinue: see "By train".

From the Berlin-Schönefeld airport
(SXF):
Take the S9 rapid transit train in the
direction of "Westkreuz" to Alex-
anderplatz; to continue: see "By
train".



73Fraunhofer ISST Annual Report 2003

Address for the Dortmund
Branch

Fraunhofer-Institut für
Software- und Systemtechnik ISST
Institutsteil Dortmund
Emil-Figge-Strasse 91
44227 Dortmund
Germany

Postal address:
Postfach 52 01 30
44207 Dortmund
Germany

How to find us in Dortmund

By car

Via A40 motorway and B1 trunk
road:
leave B1 at Dortmund-Dorstfeld; at
the first traffic lights turn left into
Hauert (in the direction of Technolo-
gie-Zentrum), and at the next traffic
lights left into Emil-Figge-Strasse
(cul-de-sac).

Approaching from the center of
Dortmund:
turn right at the first traffic lights
into Hauert (in the direction of Tech-
nologie-Zentrum), pass under the
bridge, at the second traffic lights
turn right into Emil-Figge-Strasse
(cul-de-sac).

By train

From the Dortmund main railway
station, take S-Bahn rapid transit
Line 1 or 21 in the direction of
Düsseldorf to the "Dortmund-
Universität" stop (The University of
Dortmund); from there, a 15 minute
walk.

By air

From the Dortmund-Wickede air-
port, take the bus to the Dortmund
main railway station; to continue:
see "By train"; a taxi from the air-
port takes approximately 25 min-
utes.

From the Düsseldorf airport, take
S-Bahn rapid transit Line 1 or 21 in
the direction of Dortmund to the
"Dortmund-Universität" stop (Dort-
mund University); a taxi from the
airport takes approximately 60 min-
utes.
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Addressee

Last name/first name

Company

Position

Department

Street

Zipcode/city

Country

Phone

Fax

Date and signature

Your data will be stored in an address file for
internal processing purposes.

Press and Public Relations
Ines Jansky
Fraunhofer-Institut für
Software- und Systemtechnik ISST
Institutsteil Berlin
Mollstrasse 1
10178 Berlin
Germany

Postal Service

Periodicals and Brochures

Annual Report 2003 of the Fraunhofer ISST

Annual Report 2004 of the Fraunhofer ISST
(available from April 2005)

Portrait of the Project Group Information
Engineering, Jönköping University, Sweden

Please put me on your Press Release
mailing list.

Please send me your newsletter "Information
Logistics News" on a regular basis.

Annual Report 2003 of the
Fraunhofer-Gesellschaft

Information and Communication Technology
(Brochure of the Fraunhofer ICT Group)

Topic-Specific Brochures
Master Project: Information Logistics

@ptus®circular: Circulars Customized and
Delivered
@ptus®location: Location Information Sys-
tem
@ptus®news: Right News, Right on Time
Emergency Management with Geo Informa-
tion
Flame 2008: Demand Spezific Web Services
for the Olympic Games 2008 in Beijing
Info-Logistical Systems for Early Warning
Centers
Information Logistics
Information Logistics – Enabled for Smart
IT Solutions
KXS: Knowledge eXchange System
Mobile Workforce Management System
(MWMS)
Next Generation Portals
Process-oriented Knowledge Management
Smart Sport Solutions – Firsthand Event-
Information with Sporting IT
Smart-Wear®: You Can't Get Any Closer to
Information
The Digital Companion
w@ke up: Traffic Information Right on Time

If you wish to receive additional
information by mail, fill out this
page and mail or fax a copy to
us.

Fax: +49 (0) 30/2 43 06-1 99
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Ines Jansky
Fraunhofer-Institut für
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Topic-Specific Brochures
Master Project: Continuous Software
Engineering

Continuous Software Engineering:
Continuous Engineering for Information and
Communication Infrastructures
Evaluation and Selection of Standard Soft-
ware
Model-Based Methodologies for the Contin-
uous Development of Dependable Systems
Project Assurance
Security Management Framework – Security
as a Management Task
SoftValue: Software Value Assessment
TDD: Services for Financial Service Providers
and Investors in the Field of Technology
Assessment

Topic-Specific Brochures
Master Project: Learning Technologies

Accompany Learning while Working
APO: Workflow-Embedded Training in the IT
Sector
APO-Pilot: Start into the Future of Further
Education
eTeaching & eLearning
Your Decision: Learning while Working

If you wish to receive additional
information by mail, fill out this
page and mail or fax a copy to
us.

Fax: +49 (0) 30/2 43 06-1 99
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Organization

Direction Director Prof. Dr. Herbert Weber

Office Berlin Ulrike Locherer
+49 (0) 30 /2 43 06-1 00

Office Dortmund Elke Schickentanz
+49 (0) 2 31 /9 76 77-1 00

Office CIS/TU-Berlin Claudia Gantzer
+49 (0) 30 /3 14-2 35 55

Head of Berlin Branch Dr. Alexander Borusan
+49 (0) 30 /2 43 06-1 00

Head of Dortmund Branch Dr. Wolfgang Deiters
+49 (0) 2 31 /9 76 77-1 00

General Manager Dr. Volker Zurwehn
+49 (0) 2 31 /9 76 77-1 02

Departments Coordination Management Dr. Thomas Kamphusmann
+49 (0) 2 31 /9 76 77-4 21

Document & Documentation Engineering Dr. Jörg Caumanns
+49 (0) 30 /2 43 06-4 28

Corporate Learning Dipl.-Kommunikationswirtin
Katja Manski
+49 (0) 30 /2 43 06-3 06
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Departments Information Management Dr. Wolfgang Deiters
(provisional)
+49 (0) 2 31 / 9 76 77-1 00

Integration Management Dr. Frank Lindert
+49 (0) 2 31 / 9 76 77-4 00

Security Management Dr. Christoph Thiel
+49 (0) 30 / 2 43 06-3 50

Software Engineering Dr. Alexander Borusan
(provisional)
+49 (0) 30 / 2 43 06-1 00

Dependable Technical Systems Dipl.-Informatiker
Rainer Mackenthun
+49 (0) 30 / 2 43 06-1 30

Application Lab Technical Due Diligence Dipl.-Ingenieur Eric Siegeris
+49 (0) 30 / 2 43 06-4 55

Task Force Integrated IT Qualification Systems Irmhild Rogalla M. A.
+49 (0) 30 / 2 43 06-3 07

Project Group Information Engineering
(Jönköping University, Sweden)

Prof. Dr. Kurt Sandkuhl
+46 (0) 36 / 15 74 06

Basic Research Department Computation and Information
Structures (CIS), Technical University of Berlin

Dr. Ralf-Detlef Kutsche
+49 (0) 30 / 2 43 06-1 20
+49 (0) 30 / 3 14-2 35 57
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