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methods, and techniques, emphasizing engineering-style principles such as measurability and
transparency.

Fraunhofer IESE is one of the worldwide leading research institutes in the area of software and
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EDITORIAL

60 YEARS OF CREATING THE FUTURE

Dear readers,

We are sure that you have noticed it already: Our annual re-
port has a new design. Straightforward, modern, and progres-
sive is how we want to present ourselves in light of a “round”
anniversary. On 26 March 1949, that is, about 60 years ago,
the Fraunhofer-Gesellschaft was founded at the Bavarian
Ministry of Economic Affairs. With this new organization, the
founding members intended to support applied research and
thus help to ensure that Germany will be fit for the future.
Today, more than 15,000 employees worldwide are working
with much know-how and enthusiasm on projects that will
bring progress to us all.

Software is a central issue for the progress being made in our
daily lives, which are increasingly permeated by computer
technology. For us software engineers, the year 2008 held
another anniversary: The term “Software Engineering” was
first coined exactly 40 years ago — coincidentally, at a NATO
conference in the German city of Garmisch. Four decades
later, this research area — which used to be interesting mainly
in academic circles — has made it all the way into our homes:
Fraunhofer IESE has received the first award for its scientific re-
search in the area of “Ambient Assisted Living” as a “Selected
Landmark 2008” in the context of the initiative “Germany —
Land of Ideas”.

Moving forward, making progress, designing the future: All of
this is hardly possible without the willingness to change. As a
consequence, our business area “Telecommunication, Telemat-
ics and Service Providers” will soon no longer be identified as
such; nonetheless, our competencies in this area will continue
to be accessible to our partners and customers. In parallel

to this change, we are successively expanding our range of
services offered with additional, innovative application areas.
Accompanied by extensive investments, for instance into a
high-performance photovoltaics system, Fraunhofer IESE will

promote research into software platforms for energy manage-
ment systems in the year 2009, under the working title “e-
Energy”. Software technology in the service of environmental
conservation, convenience, and feasibility is embarking on the
road from the solar cell to the Internet of Energy!

This annual report once again reflects the versatility of soft-
ware-related technologies and their applications. Learn more
about safe systems in plant and vehicle manufacturing, discov-
er strategies for more efficient medical technology applications
through usability, or get information about state-of-the-art
developments aimed at a networked, citizen-oriented public
administration.

Last but not least: While the automotive industry is still talking
about one of its most severe crises, the first conference “Digi-
tal Commercial Vehicle Technology” at the Fraunhofer Center
in Kaiserslautern was a major success and has earned us
another award as “Selected Landmark 2009"”. Software and
systems engineering thus also as a way out of the crisis? There
is much that would suggest this. Find out for yourself — on the
following pages!

Wishing you stimulating and informative reading —

Do fuboud

Dieter Rombach

¥ Lgpo—

Peter Liggesmeyer

PS.: This report including the detailed appendix is also
available as an ePaper on CD-ROM or at
www.iese.fraunhofer.de.
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HIGHLIGHTS
IN 2008

ANNUAL
CONFERENCE ON
DIGITAL
COMMERCIAL
VEHICLE
TECHNOLOGY

On 22 October, almost 150 design engineers, developers, and
decision makers met at the Fraunhofer Center in Kaiserslau-
tern for the 1t Annual Conference on “Digital Commercial Ve-
hicle Technology*. This professional conference with high-level
speakers covered a detailed presentation of the Fraunhofer In-
novation Cluster as well as a wide range of specialized topics.
Operational demands, diagnosis systems, simulation processes,
and software technology in commercial vehicles were the core
topics of this conference, which was organized jointly by the
Fraunhofer Institutes for Experimental Software Engineering
IESE and for Industrial Mathematics ITWM for experts from re-
search and industry. For the innovative conference and the ac-
companying technical exhibit, the Fraunhofer Center received
the 2009 “Selected Landmark” award in the contest “365
Landmarks in the Land of Ideas”.

Modern commercial vehicles are just as unthinkable without
software technology as industry and business are without
commercial vehicles — this is what all the welcome address
speakers agreed upon at the opening of the conference.
Rhineland-Palatinate Minister of Economic Affairs Hendrik
Hering emphasized especially the central importance of the
innovation cluster “Digital Commercial Vehicle Technology”
(DNT) for the state of Rhineland-Palatinate and noted that
this cluster is a text-book implementation of applied and thus
business-relevant research.
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In the technical part of the conference, companies presented
results of their application projects in clusters and explained
the current technological challenges. The research institutes
presented results from preliminary research, which will be
available for transfer projects into industry within the near
future.

Commercial vehicle technology enables mobility!

The solution competence of the Fraunhofer institutes was also
illustrated in an accompanying technical exhibit by means of
demonstrators and examples. “1 have rarely experienced such
good opportunities for exchanging experience with interesting
discussion partners!” was the enthusiastic reaction of one par-
ticipant from the supplier industry. Prof. Dieter Rombach and
Prof. Dieter Pratzel-Wolters expressed their conviction that this
first annual conference would constitute the starting point for
a series of events in the area of commercial vehicle technology
that would be strongly noted Germany-wide in academia and
industry. The directors of two of the cluster’s major partners,
the Fraunhofer Institutes for Experimental Software Engineer-
ing IESE and for Industrial Mathematics ITWM, predicted a
positive future for the innovation cluster.

The goal of this innovation cluster, which is funded by the
state of Rhineland-Palatinate and by the Fraunhofer-Gesell-
schaft, is to strengthen the research and development compe-
tence of the partner companies. In this collaboration, work on
research projects and industrial application projects is done by
coordinating the topics. The Fraunhofer institutes in Kaisers-
lautern, ITWM and IESE, closely collaborate with leading in-
dustrial partners. Active partners include Bosch, Daimler, John
Deere, Keiper, Losi, MBtech, Schmitz Cargobull, GE Transpor-
tation Systems, and VOLVO. Additional interested companies
are invited to participate in the innovation cluster..

Further information:
www.nutzfahrzeugcluster.de


www.nutzfahrzeugcluster.fraunhofer.de

Ulrich Buller




PRACTICE-ORIENTED
RESEARCH IN
NETWORKS WITH
VIERforES AND SPES
2020

The year 2008 was characterized by a clearly visible spirit of
optimism in the German research environment, with Fraun-
hofer IESE getting involved in two strategic network projects.
On the one hand, these are characterized by a large degree
of interdisciplinarity — resulting from the realization that tight
interaction between a wide variety of technical disciplines in
industrial practice also makes it indispensable to intensify in-
terdisciplinary collaboration in academia as well. On the other
hand, one cannot deny the special practical relevance of the
extensive consortium projects: They deal with problems that
in many cases have not been resolved yet today but that are
solvable, and which are especially urgent in our modern ev-
eryday life with its strong orientation towards information and
communication technologies. The technical focus is on the
so-called embedded systems, which contain more than 90%
of all microprocessors produced worldwide — with increasing
tendency. The aim of the interdisciplinary top research projects
VIERforES and SPES 2020 is therefore especially vigorous re-
search on selected aspects of these systems, which are about
to pervade every corner of our lives. State-of-the-art technolo-
gies must also take into account human and social facts if they
want to really remain “ahead”.

VIERTOr€s
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The research project VIERforES - Virtual and Extended Reality
for Highest Safety and Reliability of “Embedded Systems” was
officially launched on 4 September 2008 in Magdeburg with a
collaboration agreement being signed by Prof. Klaus-Erich Poll-
mann, President of Otto-von-Guericke University Magdeburg;
Prof. Michael Schenk, Institute Director of Fraunhofer IFF; Prof.
Helmut Schmidt, President of the University of Kaiserslautern,
and Prof. Peter Liggesmeyer, Institute Director of Fraunhofer
IESE. The Federal Ministry of Education and Research (BMBF)
provides 7.5 million euros worth of support in the context of
the initiative “Top Research and Innovation from the New Ger-
man States”.

Today, computer technology rules our daily lives. “Embedded
systems” increasingly control and monitor devices whose daily
use we take for granted. In order for the integrated software
to function properly, researchers from Magdeburg and Kaiser-
slautern are now jointly working on concepts intended to help
manufacturers perfect their products. The aim of the scientists
is to make technical devices safer and more reliable.

Pooling innovation power for maximum research
efficiency

In developing safer and more reliable technology, the scientists
want to make use of the advantages offered by virtual reality.
What is actually invisible shall take shape in cyberspace in the
future. In the virtual reality, one can then observe exactly how
the software integrated into machines and devices behaves.
The lessons learned from this research will be incorporated
straight into the development process and will make DVD
recorders, cars, or entire power plants safer and more reliable.
The enormous need for research is particularly evident in the



<« TABLE OF CONTENT

areas of automotive, medical, energy, and material flow tech-
nology. Modern vehicle technology, for instance, has become
unthinkable without “embedded systems”. In every car, 50 to
100 microcontrollers with far more than 1 million lines of code
are performing numerous controlling and monitoring tasks, in-
cluding many safety-relevant functions such as ABS. One way
to better master this complexity is the use of virtual develop-
ment and testing methods, which shall be investigated in the
context of VIERforES.

SPES 2020

The network project “Software Platform Embedded Systems
2020" — SPES 2020 for short — was launched by the Federal
Ministry of Education and Research (BMBF) as a strategic fund-
ing project in the area of embedded systems. The University

of Kaiserslautern as well as Fraunhofer IESE as partners in the
consortium will take over important work packages. During
the project’s initial duration of three years, a total funding of
23 million euros will be available.

In Kaiserslautern, embedded systems have been highly popu-
lar in research and development for years: Acceptance into
this nation-wide alliance project with a funding of 1.5 million
euros is in recognition of what has been achieved so far and
provides motivation to face the upcoming challenges. The
working groups at the university will mainly deal with empiri-
cal evaluation of methods and processes for the safety analysis
of safety-critical systems developed in a model-based way.
The various departments of Fraunhofer IESE with their indus-
try experience will complement this basic competence with
their expertise proven in practical applications. The main focus

will be especially on the change of paradigms in developing

embedded software — from individual programming of single
systems to model-based processes, including automatic code
generation and quality assurance.

The fundamental lessons learned in this manner will be incor-
porated into application projects from the domains of avionics,
medicine, automotive technology, and automation technol-
ogy. The majority of the respective industry partners are major
corporations, whose research and development potential
makes them particularly suitable for the amount of work ex-
pected. These also include domain giants such as Siemens AG,
Robert Bosch GmbH, and the aerospace company EADS.
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OPEN HOUSE AT FRAUNHOFER IESE

29 October was an important date: In the context of the na-
tional initiative “365 Landmarks in the Land of Ideas”, Fraun-
hofer IESE received the award “Selected Landmark 2008” and
then opened its doors to the general public with a colorful
program consisting of guided tours, exhibits, and presenta-
tions.

Fraunhofer IESE received this award as “Selected Landmark
2008" from Deutsche Bank and the initiative “Germany —
Land of Ideas” especially for its work in the area of Ambient
Assisted Living systems. Following presentations on the topic
of "Ambient Intelligence — Assisted Living”, Dieter Bertram
from Deutsche Bank handed the cup and the certificate over
to the executive director of Fraunhofer IESE, Prof. Dieter Rom-
bach, the project’s consultant and former professor at the
University of Kaiserslautern, Prof. Jirgen Nehmer, as well as to
the leaders of the Ambient Assisted Living project, Dr. Martin
Becker and Dr. Thomas Kleinberger. The honorary guests in-
cluded Ministerial Councilor Dr. Rainer Jansen from the Federal
Ministry of Education and Research BMBF, the Lord Mayor of
Kaiserslautern, Dr. Klaus Weichel, and the Rhineland-Palatinate
state secretary Michael Ebling.

Following the award ceremony, Fraunhofer IESE invited inter-
ested citizens to get an entertaining impression of the world
of software research. This included visits to areas that are
normally not accessible to the public. Especially the Assisted
Living Laboratory, which is well-known beyond Kaiserslautern,
had been received enthusiastically by many visitors — including
German President Kéhler, who got a first-hand look at the fas-
cinating opportunities offered by this special kind of laboratory
environment during his visit last year.

Under the motto “Experience Research Firsthand”, visitors
were able to get some practical experience of what the ab-
stract term “Software Engineering” means in daily life. For
example, software is one of the main things responsible for
the smooth travel of millions of cars on our roads and for
the truly gigantic tasks mastered by construction and com-
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mercial vehicles in industry and technology. The engineers of
Fraunhofer [ESE provided live demonstrations at a computer-
controlled testbed of how automobile manufacturers ensure
functionality and safety using Fraunhofer know-how. Another
alternative for visitors was to operate a model excavator and
get software-supported assistance when executing difficult
maneuvers.

Experience Research Firsthand!

An industrial exhibit set up inside the institute’s atrium offered
the opportunity to talk to software experts in an extraordinary
architectural setting. In parallel, current short films from the
Fraunhofer universe were shown on the big screen in the audi-
torium of the representative building complex. Live demonstra-
tions of agricultural information systems in cooperation with
the state of Rhineland-Palatinate were also offered; further-
more, visitors were able to watch visualization presentations
on 3-D graphic systems and autonomous robots in a maze.
Comprehensive information for school and university students
as well as various artistic performances complemented the
Open House program.

Awarded:

The Fraunhofer IESE received
the award “Selected Landmark
2008 for the main research
area “Ambient Assisted Living”.
In the picture you can see Dieter
Bertram from Deutsche Bank
(third from left) handling the
award to Prof. Dieter Rombach,
Executive Director of the Fraun-
hofer IESE (right). Also in the
picture (from left to right):

Prof. Jirgen Nehmer, University
of Kaiserslautern,; Prof. Christian
Madler, Westpfalz-Klinikum;

Dr. Martin Becker, Fraunhofer
IESE; Dr. Thomas Kleinberger,
Fraunhofer IESE.
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NEW AT THE
INSTITUTE:

PROF. ALEXANDER
PRETSCHNER
FRAUNHOFER IS
SIMPLY ATTRACTive!

Since 1 September 2008, Fraunhofer IESE does not only have
a young top researcher “on board”, but also another new
research area. Prof. Alexander Pretschner came to the western
Palatinate region from ETH Zurich — an unusual move, which is
yet very obvious. We have interviewed Prof. Pretschner regard-
ing his work and his upcoming projects.

? Prof. Pretschner, you are working at the Fraunhofer Institute
for Experimental Software Engineering in Kaiserslautern in the
context of the research grant program “Fraunhofer Attract”.
What exactly does this program stand for?

I The research grant program “Fraunhofer Attract” offers
external scientists the opportunity to pursue basic research
geared towards market-oriented application within a Fraun-
hofer institute. My focus will be on so-called “Distributed Data
Usage”. As assistance in this project, | am receiving generous
support from the Fraunhofer-Gesellschaft in addition to the
projects | am bringing with me. Fraunhofer IESE is an ideal
location for my endeavors, which are ambitious in numerous
regards.

? What is the meaning of the term “Distributed Data Usage”

and what is the practical relevance of this topic in information
and communication technology?

16 1 17

! Regardless of whether we do teleshopping, visit the doctor,
use the Internet to make a phone call, do online banking, or
perform a search in the WWW: In all these cases, more or less
personal data are generated, and data must always be provid-
ed if we want to achieve or get something. One central ques-
tion arising from this is: How do | control the usage of data
once | have given them out —in order to generate added value
for myself, no doubt — and how do | avoid abuse, respectively
uncontrolled distribution? Just think of the recent, unintention-
al distribution of customer data from large telecom companies
or the already almost regular loss of sensitive data by the British
government! This is exactly where the idea of data usage con-
trol starts off. Wherever data worth being protected are gen-
erated and processed in networked systems, distributed data
usage control is indispensable. Protecting individual privacy is
just as important as protecting immaterial business assets — just
think of the heatedly discussed issue of copyright infringement
in the media sector, which also illustrates very clearly that the
end user should not be restricted too much. In addition, usage
control also serves to protect secrets in general, such as univer-
sity test results or contracts with partners of IESE.

? Asa scientist, you have seen a lot of the world already.
Your last job was at ETH Zurich. What was the main reason for
your decision to come to Germany and specifically to Kaiser-
slautern?

? Admittedly, the support from Fraunhofer did play a cer-
tain role in deciding where to go. However, in this case, the
decisive factor for me to join IESE in Kaiserslautern was the
ideal interaction of basic research, empirical studies in an ap-
plication context, the close proximity to industrial practice, and
the possibility of embedding my research in the University of
Kaiserslautern. Together with the University of Kaiserslautern
and other research institutions, the institute is embedded into
a research environment that is exceptionally dynamic especially
in the area of IT. I think that the resulting synergy factor is an
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Prof. Dr. Alexander Pretschner graduated from RWTH
Aachen with a Diploma in Computer Science and from the
University of Kansas with a Master of Science and then did his
Ph.D. at TU Mlnchen on the topic of “Model-based, function-
al testing of reactive systems”. After his time as an assistant
professor at ETH Zurich as well as visiting professorships in
Innsbruck, Trento, and Rennes, Alexander has been in charge
of the working group “Distributed Data Usage” at the Fraun-
hofer Institute for Experimental Software Engineering (IESE)

in the context of the research grant program “Fraunhofer At-
tract” since 1 September 2008. Furthermore, since the winter
semester 2008/09, he has held the chair for “Security of Dis-
tributed Data and Systems” at the University of Kaiserslautern.

enormous advantage for a location, especially for such chal-
lenging and extensive project.

? Fraunhofer IESE performs research and development in
all areas of software development, software quality manage-
ment, and software competence management. What is your
personal goal for your work at the institute?

' First of all, | will establish a working group at Fraunhofer
IESE; plans call for a total of five full-time staff for the dura-
tion of the project. At the same time, | will begin my work

as a professor at the University of Kaiserslautern in charge of
the Security of Distributed Data and Systems Research Group.
Intensive collaboration with the institute’s scientific depart-
ments is already on the horizon. In particular, | would like to
mention the work in the areas of Virtual Office of the Future
and Ambient Assisted Living. Other points of contact will in-
clude the departments for requirements engineering, usability,
processes and measurement, testing, and IT security — and | am
sure there that these will be joined by others, hopefully soon.

| am looking forward to contributing my knowledge and my
skills to exciting joint projects. My field of work, “Distributed

Data Usage”, builds so directly on the central paradigm of the
networking of our digital world that one may as well call it an
interdisciplinary topic. This is also one of the major reasons why
it was important for me to find Fraunhofer IESE as a competent
partner, a partner who represents the extensive area of soft-
ware engineering in its entire breadth and has the necessary
experience from the basics all the way to industrial application.
? What are the central challenges in the area of “Distributed
Data Usage”?

!' The central problem is that | want to control the actions

of my counterpart, who is basically autonomous, or that | at
least want to know if he does not adhere to an agreement. At
first glance, this does not seem to be possible at all — just as
nobody can stop me from crossing the street when the traf-

fic light is red. There are quite a number of conceptual and
practical problems that might evolve into stumbling blocks for
entire technology areas and thus urgently require solutions.
Nowadays, once you have given out your data, you normally
have hardly any chance to really monitor its future usage in
any reliable way. In other words: Anyone who gets a hold of
these data can initially use them in whichever way he pleases.
Experience has shown that prior declarations of obligation,
which have long been in use in business transactions, or legal
action in case of abuse only constitute limited means for avoid-
ing damages resulting from unauthorized data usage. Current
procedures, e.g., regarding secure authorization of data access,
are limited to controlling access in the past and in the present.
However, it is hardly possible to retroactively change the usage
possibilities of data once they are in circulation, unless precau-
tionary measures are taken. During the next five years, | want
to understand how usage control might work and also, where
it will not work. In particular, | want to build systems with my
co-workers that are able to enforce usage control requirements
in very different ways and on totally different levels of abstrac-
tion.

Continued on p. 18
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? Issues from the area of information security, such as the

protection of personal or business data or the protection of
intellectual property in distributed business processes, will
continue to gain importance in our networked world. How do
you assess the development of this area of information secu-
rity and the social constraints it entails when you look at the
future?

? 1The issue of information security will continually gain
more importance in the years to come. You can already feel
this very clearly today when you look at the controversial dis-
cussions surrounding data protection issues and privacy in on-
line activities. The acceptance of modern communication and
information technologies significantly depends on whether
users feel understood and respected and whether they are
able to operate the systems in the first place! Even though
individual interests may be contradictory in some cases and
compromises will certainly be necessary, the social constraints
for more information security are becoming obvious for every-
body: Just look at the increasing awareness for the risks arising
from global networking. However, not only the human factor
needs to be considered, but so do the business aspects, which
are no less important. In times where added value in global
business transactions is characterized more and more by non-
material and thus electronically tradable “goods”, proper
information security is an invaluable asset. Free access to
information is just as important economically as, for instance,
protection of intellectual property or protection from plagia-
rism and illegal distribution. Thus, there are economic reasons
why the interest in research topics such as “Distributed Data
Usage” is remarkably high, also from the part of commercial
content providers. Altogether, | expect a very dynamic devel-
opment of technologies, methods, and tools, whose wide-
spread usage has basically only just begun.
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DENIT

THE GERMAN CENTER
FOR EMERGENCY
MEDICINE AND
INFORMATION
TECHNOLOGY

State-of-the-art research must also take into account human
and social aspects if it wants to really remain “state of the
art”. And there is hardly any human area where high-tech
gets closer to humans than the field of medical technology.
Take emergency medical rescue: Every day, hundreds of medi-
cal emergencies occur in Germany that are time-critical and/
or require intensive medical support. Very often, we are talk-
ing about seconds — even minor logistical, organizational, or
technical problems along the usually complex rescue chain
can lead to a dramatic deterioration in the patient’s progno-
sis. State-of-the-art IT systems technology shall now help to
achieve major improvements. After a 6-month preparation
phase, the “German Center for Emergency Medicine and
Information Technology” (DENIT) started its project work at
the beginning of 2009 as one of the most important improve-
ments in German emergency medical services.

With the German Center for Emergency Medicine and Infor-
mation Technology DENIT, Fraunhofer IESE is establishing a
research and development institution dedicated, among other
things, to developing systems for optimized logistics and com-
munication structures in emergency medicine. Providing the
population at large with efficient emergency medical services
calls for modern, state-of-the-art optimization approaches.



With its focus on research in emergency medicine logistics

and systems, DENIT will contribute to investigating workflow-
optimized process chains, highly reliable system architectures,
as well as high-performance infrastructures for logistics and
communication in emergency medical services, and will help
to transfer these into emergency medicine practice. The im-
portance of empirically validated procedures in emergency
medical services is enormous: Nowadays, the role of informa-
tion and communication technology is just as important in the
rescue chain from the emergency physician to the hospital as
that of medicine itself. Appropriate system architectures as
well as demonstrably correct methods, technologies, and tools
must ensure that this chain is not broken..

Software engineering for more efficient emergency
medical services: IT for medical emergencies

DENIT will initiate numerous research and development activi-
ties and thus make an important contribution to the improve-
ment of medical and social logistical structures. Design and
setup of mission databases, expert systems, communication
infrastructures, and telemedicine networks are only a few of
the areas in which DENIT will be active. In addition, the re-
search center will provide extensive services to industry and
the public sector. These will include, in particular, technology
transfer in the area of software and systems engineering and,
in collaboration with other areas of IESE, the development of
state-of-the-art education and training programs (simulation,
e-Learning) in the application domain of emergency medical
services.

In addition to Fraunhofer IESE and the Westpfalz-Klinikum
Kaiserslautern, other partners will be included in DENIT during
the project’s runtime.

Contact

Rolf Hendrik van Lengen
Phone +49 631 6800-1602
Fax +49 631 6800-9 1602

rolf.van.lengen@iese.fraunhofer.de

Rolf Hendrik van Lengen

Dr. Thomas Luiz
Phone +49 631 6800-2148
Fax +49 631 6800-9 2148

thomas.luiz@iese.fraunhofer.de

Dr. Thomas Luiz
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Brookline, Massachusetts
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Research of practical utility lies at the heart of all activities pursued by the Fraunhofer-
Gesellschaft. Founded in 1949, the research organization undertakes applied research
that drives economic development and serves the wider benefit of society. Its services
are solicited by customers and contractual partners in industry, the service sector and

public administration.

At present, the Fraunhofer-Gesellschaft maintains more than 80 research units in
Germany, including 57 Fraunhofer Institutes. The majority of the 15,000 staff are
qualified scientists and engineers, who work with an annual research budget of €1.4
billion. Of this sum, more than €1.2 billion is generated through contract research.
Two thirds of the Fraunhofer-Gesellschaft’s contract research revenue is derived from
contracts with industry and from publicly financed research projects. Only one third
is contributed by the German federal and Lander governments in the form of base
funding, enabling the institutes to work ahead on solutions to problems that will not
become acutely relevant to industry and society until five or ten years from now.

Affiliated research centers and representative offices in Europe, the USA and Asia pro-
vide contact with the regions of greatest importance to present and future scientific
progress and economic development.

With its clearly defined mission of application-oriented research and its focus on key
technologies of relevance to the future, the Fraunhofer-Gesellschaft plays a prominent
role in the German and European innovation process. Applied research has a knock-
on effect that extends beyond the direct benefits perceived by the customer: Through
their research and development work, the Fraunhofer Institutes help to reinforce the
competitive strength of the economy in their local region, and throughout Germany
and Europe. They do so by promoting innovation, strengthening the technological
base, improving the acceptance of new technologies, and helping to train the urgent-
ly needed future generation of scientists and engineers.

As an employer, the Fraunhofer-Gesellschaft offers its staff the opportunity to deve-
lop the professional and personal skills that will allow them to take up positions of
responsibility within their institute, at universities, in industry and in society. Students
who choose to work on projects at the Fraunhofer Institutes have excellent prospects
of starting and developing a career in industry by virtue of the practical training and
experience they have acquired.
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The man behind the name:

Joseph von Fraunhofer

The Fraunhofer-Gesellschaft owes its name to Joseph von Fraunhofer
(1787-1826), the successful Munich researcher, inventor and entrepreneur.
Born of a family of modest means, the glass-grinding apprentice Joseph
von Fraunhofer joined the institute for optics headed by privy councillor
Joseph von Utzschneider, who put the young researcher in charge of glass
manufacturing at the early age of 22. Joseph von Fraunhofer's major de-

velopments include new methods of glass production and processing.

The optical instruments he himself developed, such as the spectrometer
and the diffraction grid, enabled Fraunhofer to conduct fundamental
research in the fields of light and optics. He was the first scientist to
measure the spectrum of sunlight and characterize the appearance of the
dark absorption strips: the “Fraunhofer lines”. His work as an autodidactic

i
r) researcher earned him great respect in academia and government, leading

A to the former apprentice becoming a full-fledged member of the Bavarian

lAcademy of Sciences and Humanities.
L
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FRAUNHOFER IESE AND
ITS NETWORK PARTNERS

International Research Networks

Fraunhofer IESE fulfills its mission of applied research and
technology transfer through close collaboration with users

of software engineering technology, providers of new tech-
nologies, and strategic partners in national and international
collaborations. Thus, IESE actively promotes further develop-
ment of software engineering technology and its transfer into
industrial practice.

Fraunhofer IESE is a member in several international research
associations. The International Software Engineering Research
Network (ISERN) with approx. 40 members from science and
industry plays an important role in Fraunhofer [ESE's interna-
tional research collaborations. ISERN is a forum for applied
software engineering researchers for exchanging the latest
research results and experiences.

In addition, Fraunhofer IESE is affiliated with the Center for
Empirically Based Software Engineering (CeBASE), a project
of the National Science Foundation (NSF) in the United States.
Other CeBASE members include FC-MD, the University of
Maryland, the University of Southern California, Mississippi
State University, and the University of Nebraska-Lincoln.

Bilateral research and exchange programs for students and
scientists exist with renowned institutions such as the Experi-
mental Software Engineering Group at the University of Mary-
land, the Center for Software Engineering at the University of
Southern California, the Software Engineering Institute (SEI) of
Carnegie Mellon University, Pittsburgh, Carleton University in
Toronto, the University of Calgary, Canada, the National ICT
Australia Ltd (NICTA), Sydney, and the Software Quality Insti-
tute at Griffith University in Australia.
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Publicly-funded Collaborations

Fraunhofer IESE is the coordinator of the national network
software-kompetenz.de, a project funded by the German Fed-
eral Ministry of Education and Research.

The partners are

m  Brandenburg University of Technology, Cottbus

®  Fraunhofer Institute for Computer Architecture and Soft-
ware Technology FIRST, Berlin

®  Fraunhofer Institute for Applied Information Technology
FIT, St. Augustin

Fraunhofer Institute for Experimental Software Engineering
|ESE, Kaiserslautern

®  Fraunhofer Institute for Information and Data Processing
IITB, Karlsruhe

®  Fraunhofer Institute for Software and Systems Engineering
|SST, Berlin

B Oldenburg Research and Development Institute for Com-
puter Science Tools and Systems OFFIS, Oldenburg

m Institute for Computer Science IV, Technical University of
Munich, Munich

The mission of software-kompetenz.de is to provide German
software developing organizations with fast and simple access
to the latest and most appropriate methods for developing
software according to engineering-style principles. Its primary
goals are the establishment of a community of software engi-
neering experts and professional users as well as the creation
of an Internet portal that makes the software-kompetenz.

de partners’ expert knowledge accessible to the more than
20,000 software developing companies in Germany. The por-
tal or virtual competence center thus provides the basis for
successful knowledge transfer between research and industry.

Further information:

www.software-kompetenz.de a_:ti I"’ESG ware-
engineering
www. softwore- kompetenz. de


http://isern.iese.de
http://isern.iese.de
http://www.software-kompetenz.de
http://www.software-kompetenz.de
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Industrially-funded Collaborations

Fraunhofer IESE's industrial cooperation partners range from
global players to small regional companies. They can be grou-
ped into four categories:

Large national and international organizations looking for
support in their mid- to long-term strive for quality impro-
vement in software development.

B Large national and international organizations with their
own R&D department, who are looking for competent re-
search partners.

B Medium-sized enterprises, who want to establish improve-
ment programs or who must implement technology chan-
ges under very tight budget and schedule constraints.

®  Small companies, who want to use proven technology that
yields short-term return on investment.

In addition to bilateral collaborations, Fraunhofer IESE and
CESE are the organizers of a worldwide consortium consisting
of globally operating organizations — the Software Experience
Center (SEC). SEC is an association of organizations who
want to expand their software engineering competencies on
a global scale. In SEC, companies exchange experience across
various locations and business areas, and in cooperation with
other leading organizations from their own application do-
main as well as from other domains.

Specialized Services for SMEs

The speed of modern innovations and the rapid changes of
economic constraints place high demands on the manage-
ment of IT companies. A company that wants to survive in the
fierce competition is therefore well advised to continually im-
prove both its own development processes and products and
the qualification of its employees.

This is where the Software Technologie Initiative e. V. comes
in. It offers all participants the opportunity to receive con-
stant and first-hand information about current developments,
trends, and background in the area of software engineering.
Numerous events serve to acquire and consolidate applicable
knowledge, while also offering the chance for people to get to
know each other and to communicate with others. As a living
network between research and practice, STl e. V. is the re-
gional platform for direct, unfiltered exchange of knowledge,
experience, and information in the area of software develop-
ment.

Objectives:

®  Promotion of software technology in small and medium-
sized companies in the region

= Bundling of interests regarding the adaptation of research
results in the area of software engineering

= Promotion of innovative software development approaches
and their transfer into practice

Contact

Andreas Schlichting
Phone +49 631 6800-2270
Fax +49 631 6800-9 2270

andreas.schlichting@iese.fraunhofer.de

www.sti-ev.de

Andreas Schlichting
(since July 2009)
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FRAUNHOFER IESE
GROUPS AND ALLIANCES

FRAUNHOFER INFORMATION AND
COMMUNICATION TECHNOLOGY GROUP

Shorter innovation cycles have turned IT knowledge into a per-
ishable commaodity. The Fraunhofer Information and Commu-
nication Technology Group (ICT) provides support in the form
of customized studies, technology consulting, and contract re-
search for new products and services. In addition to feasibility
studies, it also investigates end-user acceptance and produces
market analyses and cost-benefit assessments. The Fraunhofer
ICT Group comprises 14 institutes as full members and three
associated members, representing a workforce of roughly
3000 employees. Its central office in Berlin serves as a one-
stop shop, referring customers to the appropriate contacts.

The complementary focal fields of the participating institutes
cover the entire value chain of the ICT industry. The ICT Group
conducts activities within a wide range of business fields, in-
cluding information and communication technologies for:
Medicine and life sciences

Traffic and mobility

Culture and entertainment

E-business

E-government

Production

Digital media

Software

Security

Communication systems and interdisciplinary applications

The member institutes possess considerable experience in
the innovative development of new technologies, particularly
mobile networks and data transmission, information security,
software engineering, knowledge management and informa-
tion logistics, e-learning, embedded systems, electronic com-
merce, virtual and simulated reality.
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The alliance comprises the Fraunhofer Institutes for
Algorithms and Scientific Computing SCAI
Applied Information Technology FIT
Communication Systems ESK (associated member)
Computer Architecture and Software Technology FIRST
Computer Graphics Research IGD

Digital Media Technology IDMT

Experimental Software Engineering IESE

Industrial Engineering IAO

Industrial Mathematics ITWM

Information and Data Processing IITB

Integrated Circuits IIS (associated member)
Intelligent Analysis and Information Systems IAIS
Medical Image Computing (MEVIS)

Open Communication Systems FOKUS

Secure Information Technology SIT

Software and Systems Engineering ISST

Telecommunications / Heinrich Hertz HHI
(associated member)

Chairman of the ICT Group:

Prof. Dr. Dr. h. c. Dieter Rombach

Phone +49 631 6800-1001

dieter.rombach@iuk.fraunhofer.de

Fraunhofer Information and Communication Technology Group
Friedrichstrasse 60

10117 Berlin

Business manager:

Dipl.-Inform. Boris Groth

Phone: +49 (0) 30/7 26 15 66-0

Fax: +49 (0)30/7 26 15 66-19
boris.groth@iuk.fraunhofer.de

Fraunhofer Information and Communication Technology
Group

Friedrichstrasse 60

10117 Berlin

www.iuk.fraunhofer.de


www.iuk.fraunhofer.de
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FRAUNHOFER eGOVERNMENT CENTER

The Fraunhofer eGovernment Center is an alliance of nine
Fraunhofer institutes offering eGovernment services for Ger-
many and Europe on the basis of their individual competencies
ranging from application knowledge and technology know-
how to the development of solutions.

The services offered include consulting and evaluation services,
such as technology assessments, reorganization of business
processes, software development, evaluation and develop-
ment of security solutions, as well as project execution, quality
assurance, support in standardization, and know-how transfer.
The Fraunhofer eGovernment Center is strictly manufacturer-
independent.

Each institute in the eGovernment Center has many years of
experience in the area of technologies and applications and

is involved in various eGovernment development projects.

As the regional representative of the eGovernment Center in
Rhineland-Palatinate, Fraunhofer IESE supports both the public
sector and software developing organizations in developing
and extending benefit-oriented eGovernment solutions for
business, public administration, and citizens. In particular, I[ESE
offers the following services: execution of needs and ROl anal-
yses, independent quality assurance and support of realization
projects (with special attention paid to system architecture, us-
ability, and IT security issues), as well as support in developing
eGovernment know-how. In order to ensure optimal coverage
of the technological and application-relevant issues, projects
are performed in cooperation with other institutes of the
Fraunhofer eGovernment Center when appropriate.

On the occasion of the 3rd National IT Summit Conference in
Darmstadt on 20 November 2008, the study “Scenarios for
the Future - Ideas for a Comprehensive German eGovernment
Strategy” was presented. The study, to which scientists from
the Fraunhofer eGovernment Center made major contribu-
tions, can be downloaded free of charge from the website of
Fraunhofer IESE.

Further information:
Study “Scenarios for the Future”

www.iese.fraunhofer.de

o Dritter Nationaler IT Gipfel
[

Contact

Petra Steffens - =
Phone +49 631 6800-2160

Fax +49 631 6800-9 2160 llE :-'I IJI

petra.steffens@iese.fraunhofer.de '.I

www.egov-zentrum.fraunhofer.de Petra Steffens
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FRAUNHOFER TRAFFIC AND
TRANSPORTATION ALLIANCE

The Fraunhofer Traffic and Transportation Alliance develops
technical and conceptual solutions for public-sector and indus-
trial customers and translates them into practical applications.
It does this by identifying future developments and guiding
the focus of sponsored research programs. The Alliance ana-
lyzes market requirements and develops system solutions in
multi-institute collaborative projects. It also draws together
and markets the expertise of its members in the field of traffic
and transportation. Workgroups such as FVV-Automotive help
to assure a close relationship with the sector. International re-
search programs and contracts from around the world ensure
that the member institutes maintain links to companies and
research organizations involved in traffic and transportation
worldwide. The Alliance’s central office brings together suit-
able partners.

Fraunhofer IESE is a member of the working group FVV-Auto-
motive, where it actively contributes its experiences with man-
ufacturers and suppliers in automotive software engineering.
Especially specific competencies such as mastering the safety
and dependability of software are issues in high demand.

Contact

Ralf Kalmar
Phone +49 631 6800-1603
Fax +49 631 6800-9 1603

ralf kalmar@iese.fraunhofer.de
www.verkehr.fraunhofer.de
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Ralf Kalmar
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FRAUNHOFER

AMBIENT ASSISTED LIVING ALLIANCE

Research into Ambient Assisted Living aims primarily at en-
abling elderly people to lead independent lives in their own

homes, and to provide assistance to people with special needs.

Solutions are based on intelligent environments that offer
autonomous, proactive, and context-sensitive adaptation to
users’ needs and to the tasks they wish to perform, helping
them to carry out the necessary actions.

The Fraunhofer Ambient Assisted Living Alliance was set up
by a group of six Fraunhofer institutes to market complete
solutions in this area. The solutions offered include a variety
of functions to improve a user’s comfort at home and work,
or to facilitate social care at home and in nursing homes, and

the provision of mobile services. Another focus is that of reha-
bilitation, preventive healthcare, and solutions to preserve the

independence of persons requiring medical care, daily assis-
tance, or help to overcome physical disabilities.

The Alliance pursues the goal of a common system platform
that permits seamless integration of diverse solutions and ac-

commodates the evolution of ambient intelligence (Aml) tech-

nologies such as communications, power supplies, sensors,

and actuators. This results in smart products that are mutually

compatible, suitable for mobile applications, and can be inte-
grated into other types of networks on an ad-hoc basis.

Business areas
Ambient Intelligence
Usability and Utility Engineering
Communication Systems
Networked Assistance Systems
Smart System Integration
“More Moore” and “Beyond CMOS”
Communication and Entertainment
Digital Media

The contribution of Fraunhofer IESE is mostly in the area of
systematic development of software-intensive systems. For
the context of AAL, this includes approaches to the systematic
development of integrated AAL solutions with predictable
quality, development approaches for adaptable and adaptive
systems, system modeling, and analysis, e.g., regarding de-
pendability and usability.

Contact

Dr. Martin Becker
Telefon +49 631 6800-2246
Fax +49 631 6800-9 2246

martin.becker@iese.fraunhofer.de

Dr. Martin Becker
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Fraunhofer Virtual Institute for Experimental Software Engineering (FVIESE)

Prof. R. Cleaveland
Prof. D. Rombach

PR / Marketing
Executive Office
Manager

A. Rabe

Library and
Publication
Services

B. Goepfert

Fraunhofer Institute for Experimental Software Engineering (IESE), Kaiserslautern

Software Development
Dr. M. Trapp (acting)

Requirements and

Usability Engineering

(RUE)

J. Dorr

Product Line Architectures
(PLA)
Dr. M. Becker

Component Engineering
(CE)
Dr. M. Trapp

Quality Management
Dr. J. MUnch
Processes and
Messurement (PAM)
Dr. J. Heidrich

Testing and Inspections
(TAI)
Dr. R. Eschbach

Security and Safety (SAS)
Dr. R. Schwarz

Competence Management
Prof. F. Bomarius
Experience Management
(EM)
Dr. M. Wessner

Education and Training
(EAT)
S. Steinbach-Nordmann

Central Services

Administration Services
(AS)
I. Wirtz

Technical Services (TS)
B. Recktenwald

Automotive and
Transportation Systems
R. Kalmar

Business Areas

Health Care and Medical
Systems
D. Kerkow /R. v. Lengen

Information Systems
M. Ochs

eGovernment
P. Steffens

Experimentation
Prof. D. Rombach

Virtual Office of the Future
N.N.

Competence & Service Centers

STI/RLP
A. Schlichting
(since July 2009)

Distributed Data Usage
Prof. A. Pretschner

Aml / Assisted Living
Dr. M. Becker

Commercial Vehicles
R. Kalmar

Fraunhofer Center for Experimental Software Engineering, Maryland (CESE), College Park, Maryland, USA

Administration
K. Dangle

Measurement and Knowledge Management

Dr. F. Shull

Software Architecture and Embedded Systems

Dr. M. Lindvall

Software Management
K. Dangle
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The Fraunhofer Virtual Institute for Experimental
Software Engineeringg

The Fraunhofer Virtual Institute for Experimental Software
Engineering, FVIESE, includes two partner institutions: the
Fraunhofer Institute for Experimental Software Engineering
(IESE) in Kaiserslautern and the Fraunhofer Center for Experi-
mental Software Engineering, Maryland (CESE) in College
Park, Maryland, USA. Both institutions are legally independent
entities of Fraunhofer-Gesellschaft e. V. and Fraunhofer USA,
Inc., respectively. The institute directors of Fraunhofer [ESE and
Fraunhofer Center Maryland CESE jointly coordinate FVIESE.

Departments and Business Areas

To ensure efficient execution of daily operations, the FVIESE
institutes — Fraunhofer IESE and CESE — are organized into four
departmental units plus staff functions, which constitute the
institutes’ line structures. The Fraunhofer IESE line structure

is complemented by a two-dimensional matrix structure. One
dimension is assigned to the “Departments”, each of which
focuses on a cluster of research themes. The other dimension
of the matrix is allocated to so-called “Business Areas”, each
of which is motivated by a group of related customer prob-
lems. The departments are dedicated to developing innovative
software engineering methods, technologies, and tools, to
proving their benefit, and to systematically packaging their re-
search results. Research is typically carried out within public or
Fraunhofer base-funded projects. While the departments thus
prepare the ground for technology transfer, the business areas
are devoted to applying the technologies in industrial practice
and to initiating their large-scale roll-out:

Automotive and Transportation Systems
Health Care and Medical Systems
Information Systems

eGovernment

The business areas are thus responsible for acquiring, setting
up, and monitoring industrial projects, for continuously ob-
serving and analyzing market needs, for spotting new business
opportunities, and for feeding market requirements back to
the departments. Each Fraunhofer IESE scientist belongs to
one department and is dynamically assigned to business area
projects. Business areas are thus virtual units with no person-
nel resources of their own (apart from the Business Area
Managers), which draw upon the departments for staffing
customer projects. One member of the IESE Advisory Board

is assigned to each department and to each business area, in
order to provide continuous advice and guidance on strategic
research and market-related issues.

So-called Competence Centers have been initiated as addi-
tional organizational elements connecting staff members from
various departments. Their focus is on topic clusters that hold
special promise for the future.

Furthermore, due to expanded requirements on flexibility
voiced by the business areas, the so-called Competence Devel-
opment Teams (CDTs) were created, in which new competen-
cies are built up within short periods of time. Established for
three years at a time, they are under the direction of a busi-
ness area and are staffed with researchers from at least two
departments. CDTs are funded through public projects and
free research capacity of the staff (e.g., in the context of Ph.D.
projects).

Competence Development Teams currently exist with a focus
on Secure Systems, Safety, Ambient Intelligence Applications,
Application-oriented Software Quality, Process Documenta-
tion, and Visualization of Software Systems.
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THE ADVISORY BOARD

The Advisory Board consists of representatives of research, industry, and government. The board members

support the Institute Directors with advice and counsel.

Research

Prof. Dr. Victor Basili

Institute for Advanced Computer Science

Department of Computer Science
University of Maryland

College Park, MD

USA

Prof. Dr. Manfred Broy
Institute for Computer Science
Technical University of Munich
Munich

Dr. Paul C. Clements

Software Engineering Institute (SEI)
Pittsburgh, PA

USA

Prof. Dr. Werner Mellis

Department of Information Systems
System Development

University of Cologne

Cologne

Prof. Dr. Jirgen Nehmer
Department of Computer Science
University of Kaiserslautern
Kaiserslautern

Prof. Dr. Helmut Schmidt
President

University of Kaiserslautern
Kaiserslautern

Prof. Dr. Mary Shaw
Carnegie Mellon University
Pittsburgh, PA

USA
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Industry

Reinhold E. Achatz

Vice President Corporate Technology
Siemens AG

Miinchen

Dr. Klaus Grimm

Director Software Technology
Daimler AG

Sindelfingen

Harald Hénninger

Head of Development

Research and Advance Engineering
Robert-Bosch GmbH
Schwieberdingen

Wolfgang Jung

Head of Development Center West
T-Systems NOVA

Saarbrucken

Dr. Martin Verlage
Vice Executive Director
vwd group Technology
Frankfurt

Dr. Thomas Wagner

Head of the Advisory Board
Former Executive Vice President
Robert-Bosch GmbH

Stuttgart

Government/Private Members

Dr. Rudolf Biillesbach

Directing Ministerial Councilor, Rhineland-
Palatinate State Chancellery

Mainz

Brigitte Klempt

Ministerial Councilor, Ministry of Education,
Science, Youth and Culture, Land Rheinland-
Pfalz

Mainz

Klaus Litkefedder

Ministerial Councilor, Ministry for Econo-
mics, Transport, Agriculture and Viniculture,
Land Rheinland-Pfalz

Mainz

Dr. Hans-Ulrich Wiese
Former member of the Executive Board of
Fraunhofer-Gesellschaft e. V.

Grafelfing

Fraunhofer-Gesellschaft

Dr. Hans-Otto Feldhiitter
Research
Fraunhofer-Gesellschaft e. V.
Munchen

Dr. Gunnar Brink

Reseach Planning
Fraunhofer-Gesellschaft e. V.
Munchen
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PROFILE OF FRAUNHOFER
CENTER MARYLAND (CESE)

The Fraunhofer Center for Experimental Software Engineering,
Maryland (CESE) in College Park, Maryland, conducts applied
research and technology transfer in software engineering
processes and technologies. It collaborates with private-sector
companies, government agencies, and academic institutions
to develop innovative, actionable approaches to address
organizations’ software issues.

CESE has affiliations with the University of Maryland at
College Park as well as the Fraunhofer Institute for Experi-
mental Software Engineering (IESE) located in Kaiserslautern,
Germany.

CESE projects include a mixture of research efforts into new
software technologies and empirical evaluations of existing
tools and processes, and service-provision contracts to assist
clients with software development or acquisiton issues. Project
customers include government agencies such as the Depart-
ment of Defense and NASA and companies such as Boeing,
Motorola, DaimlerChrysler, ABB, Nokia, Robert Bosch, and
Fujitsu. CESE also supports small- and medium-sized software
companies through its close cooperation with the Maryland
Department of Business and Economic Development.
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Competencies

Measurement and Knowledge Management
Contact: Dr. Forrest Shull

Software Management and Process Improvement
Contact: Kathleen Dangle

Software Architecture and Embedded Software
Contact: Dr. Mikael Lindvall

Software Verification and Validation

Contact: Prof. Rance Cleaveland

Business Areas

Aerospace

Contact: Frank Herman

Defense

Contact: Kathleen Dangle, Frank Herman
Automotive

Contact: Prof. Rance Cleaveland

Medical

Contact: Dr. Mikael Lindvall
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PROJECTS IN PROGRESS

Software Architecture Tools and Methodologies

During 2008 CESE continued its long-standing collaboration
with |ESE on the software-architecture analysis and evaluation
(SAVE) technology. The SAVE tool has been applied by both
CESE and IESE to software architectures of partners and cus-
tomers, and CESE has in the past used the tool as part of the
NASA technology infusion program that transitions promising
laboratory tools into practice within NASA. One noteworthy
development in 2008 with respect to this technology was the
submission of a USA patent application for the core algorithms
used by SAVE to infer software architecture from source-code
files. As far as can be determined, this represents the first joint
patent application filed by Fraunhofer USA and Fraunhofer-
Gesellschaft.

CESE also continued its NASA-supported research on using
run-time information to conduct software-architecture analy-
sis. The new techniques rely on the collection of information
obtained while an application is running and comparing this
information with specifications regarding expected behavior
given by developers. A prototype tool based on the preliminary
results of this project was used in 2008 to detect issues in a
communication platform used by NASA's Messenger mission
to the planet Mercury; this work was done in close collabora-
tion with the Johns Hopkins University Applied Physics Labora-
tory, which provides development assistance to NASA on its
space-exploration, satellite, and missions-operations programs.

Making More Use of Software Inspections Data at NASA

In 2008, CESE continued its research in the area of software
inspections with the National Aeronautical Space Administra-
tion (NASA). In this research grant, we apply empirical
methods to improve software developed for NASA on an
organization-wide basis. CESE began development of a
prototype Inspection Dashboard tool that leverages NASA's
existing knowledge regarding software defects to improve
strategies for ensuring software quality. This work sets up a
crucial infrastructure component in NASA's ability to use its
institutional knowledge.

Despite the numerous and well-documented benefits from
inspections, this practice can be difficult to implement on proj-
ects. There is a learning curve involved, meaning that it takes
some time for developers to understand how to effectively
find defects on their own in software work products. And,

for moderators who are trying to set up inspection processes
and get people to take part, there is little guidance on what
types of people are important to get involved and how much
direction to give them.

A long history of experience and experimentation has pro-
duced a significant body of knowledge concerning the proven
effectiveness of software inspections. Data and experience
from many years and many types of organizations have shown
that a properly conducted inspection can remove between
60% and 90% of the existing defects. Today, software inspec-
tions have become an integral part of the Verification and
Validation (V&V) activities for software development projects.
While the technology as such is established, and incorporated
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into the standard software development procedures of many
organizations, there are potential benefits of software inspec-
tions that are often not yet fully recognized.

To address these difficulties, previous work at CESE has
focused on a perspective-based approach. In research funded
by the National Aeronautics and Space Administration (NASA),
we empirically investigated whether there was any quantifiable
improvement above the already-recognized inspection benefits
due to the perspective-based approach to inspections. Various
studies, run both by ourselves and by independent researchers,
found improvements for individuals (i.e., inspectors find more
potential defects during their individual preparation for the
inspection meeting) and for teams (i.e., teams whose mem-
bers prepare using assigned perspectives find more defects in
the overall inspection process). Further work at NASA involved
helping teams across the Agency to facilitate the use of our
results in a number of different contexts. Collecting data
regarding the use of perspective-based inspections on projects
was crucial for the success of this effort.

Best Practices Clearinghouse

The Acquisition Best Practices Clearinghouse (BPCh) is an inno-
vative approach to improving the acquisition and development
of software-intensive systems. The BPCh is designed to help
programs select and implement proven acquisition, software
development, and systems engineering practices appropriate
to individual programmatic needs.

Research has shown that existing best-practice resources are
not widely utilized for a number of reasons, e.g., the existence
of multiple conflicting lists, skepticism on the part of person-
nel, inadequate data on costs and benefits of the recom-
mendations, and lack of support for situation-specific practice
selection. The BPCh overcomes these problems by adopting a
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novel, evidence-based approach that links to existing resources
describing how to implement various best practices, rather
than recreating the information. BPCh provides value-added
descriptions of the practical results (both good and bad) of
applying the practices in various contexts, from which users
can learn about the results expected in their environment. All
evidence stored is contextualized, so that users can be guided
to the lessons relevant to their program, type of problem, or
specific environment.

Recommendations from the BPCh are vetted by government,
industrial, and academic representatives. However, users also
have access to the source materials from which the vetted
recommendations are built, allowing users to be supported
as soon as the information is available, although with suitable
caveats.

The BPCh project is being developed as a joint effort between
CESE, the Defense Acquisition University (DAU), and the
Office of the Secretary of Defense (OSD). The project has been
underway for several years; efforts in 2008 focused on the
acquision of information about software best practices and
the population of BPCh databases with it. Efforts were also
undertaken, using an internal project, to develop a generic
BPCh that can be targeted at organizations other than DAU.
This genericization, called EMPEROR, is intended to be the
source of future project work for CESE.
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Applying Formal Methods for Medical Device Safety at
FDA

As part of the National Science Foundation researchers in
residence program, CESE is working with the Office of Science
and Engineering Laboratories at the Center for Devices and
Radiological Health, Food and Drug Administration (FDA)

to improve the state of software engineering practice in the
medical device industry, particularly with regard to safety.

The amount of software present in medical devices, both
diagnostic as well as therapeutic, has exhibited a dramatic
increase over the last decade. For example, infusion pumps,
a class of medical device that automatically pumps fluids
(insulin, morphine, blood) into a patient, may contain tens of
thousands of lines of code. For proton therapy machines, this
number can run into millions.

With amazing advances in hardware technology in the form
of lower power consumption, miniaturization, and increased
computational prowess, more and more medical devices are
being placed under microprocessor control. This has been ac-
companied by a concomitant increase in the number of device
functions that are being delegated to software. By virtue of
being easier to configure, update and reuse, software has
reduced device cost as well as enabled the delivery of a richer
set of features to end-users than was previously possible. With
remote surgery, intelligent operating rooms, and autonomous
assisted living environments set to become the norm in the
not-so-distant future, the need for high-integrity software in
the health care industry has become more important than
ever.

The increasing complexity of device software creates
considerable engineering challenges. In 1998, close to 8% of
device failures could be traced to software errors. Currently,
the number of device recalls due to software is believed to

FRAUNHOFER
CENTER
MARYLAND

be about 18%. With a growing number of patient-critical
functions expected to be allocated to software in the future,
software defects will most likely have an even more significant
effect on device failure than ever before.

CESE has been working with the Office of Science and

Engineering Laboratories at the Center for Devices and

Radiological Health, Food and Drug Administration (FDA) on

a one-year project that seeks to improve the state of software

engineering practice in the medical device industry. As part of

this National Science Foundation project, researchers at CESE

have been involved in

i) creating software specifications for a generic infusion
pump with reference to a device hazard analysis

ii) constructing models of the system, software, and the user
interface with reference to these specifications

iii) formally verifying the models so constructed with respect
to safety requirements

The ultimate goal of the project is to
create a model of a generic infusion pump with special ref-
erence to safety features so that it may serve as a reference
architecture for device manufacturers. It is worth mention-
ing that infusion pumps have proven to be a particularly
problematic family of medical devices with the number of
adverse reports (death and injury) per year running into
thousands.
demonstrate best practices of model-based verification and
validation to the medical device industry.

This project was the subject of a news article in the Prince
Georges County [Maryland, USA] Sentinel on November 6,
2008. Preliminary results have been presented at an internal
symposium on bioinformatics inside the FDA and at the 11th
Conference on Software Design for Medical Devices at San
Diego in October, 2008.



Implementing Process Improvement at Social & Scientific

Systems, Inc.

In 2008, CESE assisted a medium-sized public-health-oriented
business in establishing a new process improvement initiative
within the company to assure compliance with an industry
process model framework, the Software Engineering Institute’s
Capability Maturity Model Integration (CMMI). Leveraging
work with previous small to medium-sized organizations, CESE
designed a tailored process improvement approach and has
begun guiding the establishment of process infrastructure,
policies, procedures, and tools.

Social & Scientific Systems, Inc. (SSS) is an employee-owned
company that has supported public and private sector
programs since 1978. SSS contributes significantly to improv-
ing public health in the United States and in more than 90
other countries in areas such as: supporting HIV/AIDS clinical
trials around the world, providing program monitoring and
evaluation services in Africa, collecting epidemiologic data in
Europe, coordinating AIDS conferences in the Caribbean and
Africa, and analyzing Medicare data in the United States. SSS
has offices in Silver Spring, MD; Durham, NC; Abidjan, Cote
d’lvoire; and Kampala, Uganda.

SSS has developed long-term relationships with a variety

of clients, largely in the public health sector, including the
National Institutes of Health, the U.S. Agency for International
Development, the Food and Drug Administration, the Agency
for Healthcare Research and Quality, and the Centers for
Disease Control and Prevention. Some of SSS's projects have
been continuously running for many years.

The purpose of this project is to assist SSS in aligning existing

software development processes with those defined in the
Capability Maturity Model Integration (CMMI) Level 2 and pre-
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pare the organization for a formal Standard CMMI Appraisal
Method for Process Improvement (SCAMPI) appraisal.

The CMMI provides a reference of best practices that can

be used to define organizational and project processes. The
SCAMPI provides a consistent way to measure compliance
with the reference model and progress towards implementa-
tion of the practices defined in the model. This appraisal will
also provide SSS the ability to provide their customers with an
objective assessment compliance with the CMMI.

Underlying this business objective of complying with CMMI,
the organization would like to align and institutionalize suc-
cessful processes among different work groups in response to
the organization’s growth.

CESE's approach for assisting SSS in improving their engineer-
ing practices and achieving compliance with CMMI Level 2
includes the following steps: (1) defining the recommended
approach for the effort, (2) performing a preliminary gap
analysis and assisting with the planning resulting from findings
and recommendations, (3) implementing actions defined by
the plan, and (4) assisting the organization in preparing for a
formal appraisal.

Task 1 involves (1) establishing a detailed understanding of the
organizational context for the process improvement effort, (2)
defining high-level process improvement project performance
goals, (3) selecting the scope of the process improvement
initiative, and (4) performing an initial gap analysis.

The focus of Task 2 is the development of a plan that describes
the steps, activities, resources, timelines, and milestones
needed to execute the process improvement initiative. This
plan will be updated as the initiative progresses and changes
and provides the foundations for managing the process
improvement initiative as a project.
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Task 3 provides support for the core activities of the process
improvement initiative: defining and implementing CMMI-
based Level 2 practices. This may include enhancing existing
processes for compliance with Level 2 or defining new
processes to close up gaps.

CESE initially performed a gap analysis, spending several
weeks to assess the current organizational processes. A central
factor in establishing an approach is gaining a complete
understanding of the organization’s goals and objectives.
Other key decisions include organizational scope of the initia-
tive, types of projects to include, and identifying projects for
prototypes. Also, training and education of specific resources
is necessary to align all the organization’s initiatives.

This experience has provided CESE further knowledge in our
ongoing research into the success factors of implementing
model-based processes. SSS's unique business provides ad-
ditional data for this work.

GQM+Strategies™

GQM+Strategies™ is a new measurement approach jointly
development by software measurement experts at CESE and
I[ESE. Measurement practitioners will recognize that this ap-
proach is based on a familiar name, GQM. The Goal Question
Metric (GQM) approach (Basili et. al., 1981, 1984, 1984, ...)
is widely used today for creating measurement programs
throughout the software industry. This new extension to GQM
adds the capability to create measurement programs that
ensure alignment between business goals, software-specific
business goals, and measurement goals.

In extending GQM, the GQM+Strategies™ approach first
makes the business goals, strategies, and corresponding soft-
ware goals explicit in the form of a model. Multifaceted links
are made between each software goal and the organizational,

business-level strategy it supports. Such strategies deal with
organizational issues, such as improving customer satisfaction,
garnering market share, or reducing production costs. Finally,
GQM+Strategies™ links the identified strategies with the
larger business goals they are meant to fulfill.

The entire integrated model that is built by the
GQM+Strategies™ approach provides an organization with

a mechanism not only to define software measurement
processes consistent with larger organizational concerns, but
also to interpret and roll up the resulting measurement data at
each level. GQM+Strategies™ linkages and measures ensure
the business goals are fulfilled.

CESE and IESE are developing support tools that take
advantage of actual experiences and specific expertise in
GQM+Strategies™ by storing common business goals,
strategies, scenarios, etc., and their linkages. Using these
tools, organizations will be better able to choose and navigate
through the space of options and will be able to identify their
own measurement program and track the organization’s
performance over time.

IESE and CESE are also devloping the following services to sup-
port organizations in the application of GQM+Strategies™:
Set-up and installation of a measurement program:
Definition and alignment of a measurement program with
CMM(l)
Management using performance-based measurement

CESE and IESE also provide training and workshops in the
following areas:
Managing projects with metrics
Improving products/processes with metrics
Eliciting business goals, software goals, and measurement
goals
Measurement-based decision-making
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Executable Requirements for Embedded Systems

Requirements documents typically consist of natural-language
descriptions of the intended form and behavior of embedded-
control applications. As such, they are often imprecise and
sometimes contradictory. Recent academic and commercial re-
search suggests that requirements can, in principle, be formal-
ized mathematically, and system models checked against these
requirements. Several companies in the automotive sector are
exploring the use of these technologies in their design flows.
Modeling and simulation have become standard components
of control-algorithm design, and engineers continue to find
new ways to extract value from these models, which are
typically given in notations such as ASCET-SD, MATLAB®/
Simulink® / Stateflow®, or STATEMATE™. A common strategy
is to treat these models as software and system specifications.
In this case, it is important to know that model behavior
provides the functionality expected of it. These expectations
are typically found in requirements documents.

In collaboration with Bosch, CESE is conducting a series of
pilot studies on automated techniques for checking functional
requirements on models of embedded control applications,
and exploring how these techniques might be combined with
Bosch tools and methods for checking non-functional require-
ments. The project is intended to assess the utility of Bosch’s
controller-design and instrumentation-based validation pro-
cesses for formally checking functional requirements against
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models of embedded controllers. The key features of the tech-
nique include:
Formalization of requirements as executable “monitors”
Instrumentation of controllers with these monitors
Automated test generation based on predefined model-
coverage criteria in order to search for possible require-
ments violations.

The technical work in the project has involved taking a Bosch
controller model and associated requirements specification,
converting the model to Simulink / Stateflow, formalizing
functional requirements as monitor models, also in Simulink /
Stateflow, and using a Commercial Off-the-Shelf (COTS) tool,
Reactis®, to perform the instrumentation and conduct the
automated test generation.

An initial investigation has indicated that the tools and tech-
niques being used at CESE can be combined with approaches
in checking non-functional quality requirements being
explored by Bosch, the Bosch Rapid Architecture Prototyping
Tool (RAPT) for software architecture design.

The instrumentation-based approach to functional verification
has also been applied in a project with a second automotive
company based in Canada. This work was subcontracted to
CESE by Reactive Systems, Inc., and involved the validation of
models for an advanced hybrid powertrain controller.
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SOFTWARE DEVELOPMENT
DIVISION

The division Software Development offers methods and techniques for the Contact
efficient construction of software-intensive systems (resp. families of systems)
with predictable quality characteristics. Dr. Dirk Muthig
Phone +49 631 6800-1302
Fax +49 631 6800-9 1302
The department Requirements and Usability Engineering represents the interface to system  dirk.muthig@iese. fraunhofer.de
users or customers. The focus is on real tasks that are to be fulfilled, respectively supported,

by a system. An integrative view is taken, which goes beyond the purely functional aspects by
also considering attractiveness, usability, and usefulness, in particular, and ultimately translating
these into a system specification.

The department Product Line Architectures deals with the definition and assessment of
systems and software architectures. The incremental mapping of requirements to the techni-

cal solution space is complemented by prototyping to validate architecture designs as well as

by reverse engineering for transitioning legacy systems into future scenarios. Custom-tailoring

documentation schemas and developing specific architecture styles, as well as architecture as-

sessments, are also part of our range of services offered. Dr. Dirk Muthig
(until April 2009)

The department Component Engineering stands for the (often model-based) implementa-

tion of system components that is consistent with the given architecture. The guiding principle

is the component-oriented modeling of all relevant quality characteristics, with the focus being ~ Dr. Mario Trapp

on safety and security, diagnosability, and resource efficiency. Phone +49 631 6800-2272
Fax +49 631 6800-9 2272

mario.trapp@iese.fraunhofer.de

Dr. Mario Trapp
(acting)
(since May 2009)
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Software to Meet the Highest Demands

In order for a wish to be fulfilled in software development, it

must first be voiced in detail. Requirements and Usability En-

gineering provides the basis for software to do what it is sup-

posed to do, for it to be used without problems, and for it to

be adapted to changing requirements.

However, it is not enough to just once capture only the techni-

cal requirements. Requirements and Usability Engineering is a

multi-step design process, which in the ideal case accompanies

software development like the proverbial “red thread”. In this

context, Fraunhofer IESE is working on the following main

topics, with an orientation towards practical application:

Usability from scratch is ensured by eliciting necessary
usability properties in the same way as the functional re-
quirements and maintaining them throughout the process.
Non-functional system characteristics such as efficiency,
security and safety, or maintainability can be defined com-
pletely and measurably with the help of experience-based
models.

Incremental Requirements Engineering takes into ac-
count future developments and adaptations of software
products by integrating itself into the development process
together with change management aspects.
Requirements Engineering for product lines saves time
and money during the development of complete software
families, since the requirements on commonalities and
variants are considered right from the start of the develop-
ment process and remain valid across the entire product
line.

Precise specifications of system requirements as the
basis for quality assurance and reliability statements.
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Competence in Software and Systems Engineering

By combining new software engineering methods, respectively

such methods that were further developed or adapted upon a

customer’s request, in an engineering-style manner, the syner-
gies created by the different processes can be used optimally:

Business processes as the starting point: Regarding its
functionality, software must take its orientation from the
business processes that are to be supported by it. Thus

it appears reasonable to use business process modeling
processes in Requirements Engineering. Empirical studies
prove the benefits of this procedure.

Usability as the goal of construction: Precise require-
ments specification and systematic derivation of the navi-
gation paths and interactions lead to software that fulfills
the demands of the user, including usability aspects.
Software product lines as the basic concept: Scoping
and modeling of variants of a software family in the con-
text of Requirements Engineering result in the rational and
consistent design of a product line.

Custom-tailored methods as the recipe for success:
Requirements Engineering that is to be suitable in practice
is no product to be bought off the rack. An organization’s
culture as well as the internal structures of a software
developing company are two of many factors that must
be taken into account when designing the “ideal” require-
ments process.



Products and Services

Software and Systems Engineering is the key to winning a competitive edge in a hard-fought

market. Fraunhofer IESE helps to optimize development processes and increase product variety

while assuring quality at the same time:

Definition and adaptation to the requirements processes and documents: The Re-
quirements Engineering processes must live up to the respective situation in the company in
order to support and not obstruct the development process. Company- and project-specific
adaptation of requirements processes and documents is therefore one of the most impor-
tant services we offer in this area.

NFR identification and specifications that can be validated: Non-Functional Require-
ments (NFR) are just as important for the quality of a software system as its functionality.
Fraunhofer IESE identifies these requirements early on and anchors them in the develop-
ment process.

Usability checks: The most modern usability analysis and evaluation processes permit solid
evaluation of a system'’s usability. Tests performed by Fraunhofer IESE throughout the entire
process reveal defects early on and allow their cost-efficient elimination.

Usability by construction: Fraunhofer IESE offers an integrated procedure that already
takes usability aspects into account during requirements definition. Through consistent task
orientation and the use of usability patterns, usable systems are developed in a particularly
cost-efficient way.

Scoping of product lines: Product lines allow efficient software development — provided
that the requirements process reliably identifies the functional areas that are relevant for the
entire software family. Fraunhofer IESE stands for highly profitable product line technology
from the requirements to the finished system.

Training sessions, coachings, and more: The spectrum of services offered by Fraunhofer
IESE ranges from training sessions in the area of requirements and usability via stakeholder
workshops held prior to the development and creativity workshops for finding ideas to
coaching during requirements definition in concrete projects and introduction of innovative
technologies.

Contact

Jorg Dorr
Phone +49 631 6800-1601
Fax +49 631 6800-9 1601

joerg.doerr@iese.fraunhofer.de

Jorg Dérr
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Custom-Tailored Software

Architectures are the engineering-style blueprints of modern
software-based systems. Especially in the case of complex
software systems, the underlying architecture is of particular
significance; software families can be developed with high effi-
ciency via a product line approach anchored in the architecture
and through consistent reuse of already developed artifacts. In
order for the practical benefits of product line architectures to
take full effect, fundamental advance considerations and goal-
oriented accompaniment of the entire development project
are necessary. In this context, Fraunhofer IESE is working on
the following main topics, with an orientation towards practi-
cal application:

B Development and maintenance of product lines in-
cludes taking into consideration market and customer de-
mands as well as reacting to changes through adaptation
of a product line architecture and thus all products derived
from it.

B Architectural patterns and styles must be flexible
enough to already permit tomorrow’s product variants
today. Suitable processes give preference to the measur-
able and predictable flexibility of a selected approach over
subjective impressions.

B Systematic variability management is a central aspect
within each product line architecture, since single artifacts
of a product line may differ in more or less details. Holistic
methods and tool-supported processes provide overview,
consistency, and easy adaptability during the development
and operation of product line-based software systems.

B Quality and reuse are no contradiction if the quality man-
agement strategies and techniques used during develop-
ment are accurately adapted to the product line approach
that is being used. Suitable evaluation processes and pre-
diction models capture all characteristics of the system.
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Competence in Software and Systems Engineering

The strength of Fraunhofer IESE's software engineering re-
search lies especially in the engineering-style combination of
new software engineering methods, respectively such methods
that were further developed or adapted upon a customer’s
request. Thus, the synergies created by the different processes
can be used optimally for developing variant-rich software
product families in a cost-efficient and time-saving manner
through the use of a consistent product line approach:

m Definition of product line approaches: Successful prod-
uct line engineering is always fundamentally anchored in
the respective development organization. Factors such as
established practices in an organization, existing organi-
zational structures, or the specific characteristics of the
intended product line must be taken into account when
creating a custom-tailored solution.

m Definition and documentation of product line archi-
tectures: Systematic considerations regarding the archi-
tecture of a software system on the basis of product lines
and their complete documentation cover a major industrial
demand for functionality, adaptability, and maintainability.

B Production-integrated migration support: By perform-
ing integrated, step-wise migration to product line devel-
opment, advance projects such as feasibility or profitability
analyses, or the design of processes for component reuse,
take place successively during the course of the develop-
ment while new products are being developed continu-
ously.

B Architecture evaluation: The evaluation of the architec-
tures of existing software-based systems of all kinds under
requirements aspects and with regard to customer wishes
contributes to a large extent to generating systematic im-
provement measures.
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Products and Services

Software and Systems Engineering is the key to gaining a competitive edge in a hard-fought

market. The universal methodology offered by Fraunhofer IESE for high-performance system ar-

chitectures and extremely efficient product development is PULSE® — Product Line Software
and Systems Engineering. With PULSE®, the development of variant-rich software-based
system families is possible without interruption of ongoing development, through a multitude
of integrated, highly performant features:

e Advance analyses and goal definition: The prerequisite for the successful introduction
of a product line are various kinds of preparations that can be integrated directly into the

production operation with the help of PULSE® and thus already benefit the ongoing system

development. Fraunhofer IESE accompanies system developers in such matters as determi-
nation of the usage scenario, identification of commonalities and differences of the inten-

ded product variants, or analysis of the change quota during the course of the development
process. Additional support is provided by Fraunhofer IESE in the precise definition of goals

and the measurement-based calculation of potential improvements.

e Support for design, migration, and usage: Comprehensive support is offered by Fraun-

hofer IESE, from the initial idea via introduction to the company to the daily use of product
lines in industrial software and system development. General architecture design and imple-

mentation support, variability management, and product line maintenance are part of the

range of services offered by Fraunhofer IESE, as are strategies for the step-wise introduction

of product-line-based development processes or the optimization of existing development
and implementation processes with the use of product line architectures.

e Success analyses and quality models: Even what is tried and tested can be improved — for

instance, on the basis of organizational experience knowledge that is systematically gathe-
red and packaged. When it comes to design, realization, and documentation, Fraunhofer

IESE is the reliable partner for all issues involving evaluation or quantitative analysis of archi-

tectures aimed at sustainable improvement of development processes and products.

e Technology assessment and selection: Which of the numerous technologies is the right
one for a specific system development project? Together with its customers from industry,
Fraunhofer IESE analyzes their particular situation under architecture aspects and supports
them in selecting suitable modeling and implementation techniques and tools with regard
to the best possible use of product line technology.

DEPARTMENTS

Contact

Dr. Dirk Muthig

Phone +49 631 6800-1302
Fax +49 631 6800-9 1302

dirk.muthig@iese.fraunhofer.de

Dr. Dirk Muthig
(until April 2009)

Dr. Martin Becker
Phone +49 631 6800-2246
Fax +49 631 6800-9 2246

martin.becker@iese.fraunhofer.de

Dr. Martin Becker
(since May 2009)
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Motivation

Embedded systems surround us in many areas of our daily
lives. They take over ever more complex tasks — mostly due
to the intensive use of software. For example, already today,
80% of the innovations found in the automotive industry can
only be realized through the use of software.

In addition to the system functionality itself, non-functional
characteristics, in particular — such as reliability or resource
consumption — sometimes still present unresolved problems.
Engineers from all domains are called upon to consider non-
functional characteristics during model-based development.
This is especially true in the context of the transition from
separate development of hardware and software components
to integrated development of entire systems.
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Vision

No two embedded systems are alike — therefore, we do not
strive for a universal approach to development, but rather de-
velop customized concepts. In doing so, we take into account
all domain-specific requirements on the future products as
well as development methods and tools that already exist in
an organization’s environment. Together with model-based
development approaches, this makes it possible to efficiently
develop complex overall systems with special consideration of
non-functional characteristics.

Under the aspect of “virtual development” of embedded sy-
stems, methods emerge for the formal modeling of the overall
system. These methods do not only allow detailed analyses
and simulations of functional system characteristics right from
the early development phases, but also, first and foremost, of
non-functional ones.
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Competencies Contact
We support application partners from various domains in developing high-quality embedded Dr. Mario Trapp
systems in a cost-efficient manner. Our range of offers includes: Phone +49 631 6800-2272

B Domain-specific component systems: By adapting component systems and modeling lan-  Fax +49 631 6800-9 2272
guages to the respective application domain, individual building block systems are created
that can be integrated seamlessly with existing methods and tools. In practice, the overall

result is higher system quality, reduced development times, and lower development costs.
B Tool-supported quality assurance of models: Using our tool INProVE (“Indicator-based
Non-functional Property-Oriented Evaluation and Evolution of Software Design Models”),
we perform fully automated analyses of design models. Together with our partners’ special-
ists, we configure application-specific quality indicators that enable an efficient analysis of
non-functional characteristics and preserve existing expert knowledge in a sustainable man-

ner.

m Safety engineering: Safety and reliability cannot be “tested into” embedded systems after

they have been developed. Therefore, we support our partners with methods and tech-

niques for the development of provably safe and reliable systems. Dr. Mario Trapp
B Quality assurance at run-time through dynamic adaptation: Many embedded systems

must detect defects at run-time and compensate for them at that time. We support our

partners in the engineering-style development of innovative defect treatment mechanisms

as a cost-efficient alternative to expensive redundancies in safety-critical applications.
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QUALITY MANAGEMENT
DIVISION

The division Quality Management offers innovative and proven techniques Contact

for achieving and ensuring quality and safety goals in the development of

software, systems, and infrastructures. We support companies and organiza- Dr. Jirgen Minch

tions in determining quality goals, in the subsequent planning of measures to Telefon +49 631 6800-1301
achieve quality, as well as in the introduction and continuous optimization of Fax +49 631 6800-9 1301
these measures in practice. For this purpose, an appropriate quality strategy is juergen. muench@iese fraunhofer.de
derived from an organization’s business goals.

The scientific focus of Fraunhofer IESE in the area of Quality Management is on applying a
combination of constructively foresighted techniques and analytical checking techniques that is
optimized both in an economical sense and in a quality-oriented sense, as well as on the neces-
sary organizational means. Special consideration is given to the cause and effect chain between
development processes and the resulting product quality. The processes used are based on

proven engineering principles and are customized to the specific constraints of the respective
application domains (especially automotive and transportations systems, telecommunications, Dr. Jiirgen Miinch
software for critical systems). Systematic measurement processes support concentration on

relevant measurements and permit exact data analyses with regard to business, project, and

improvement goals.

Currently, research is being done regarding the adaptation and testing of novel approaches to

challenges and trends in software and systems engineering. These include quality assurance in

heterogeneous systems (consisting of software, mechanical parts, electrical parts, etc.), globally
distributed development, the development of complex “systems of systems”, the development
of highly adaptive systems, as well as the protection of critical infrastructures from far-reaching
damages caused by external and internal influences.

As an independent supplier of professional software quality management and software testing

procedures, Fraunhofer IESE offers services and techniques in the areas of processes and mea-
surement, testing and inspections, as well as security and safety.
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Measured and Approved

Every day, software-intensive systems and services take over
more tasks and ensure the comfortable and safe functioning
of equipment and machines. In order to develop these systems
and services in accordance with their requirements, on time
and at an acceptable cost, engineering-style processes are
indispensable. This includes establishing efficient development
processes and checking their effectiveness, as well as continu-
ous process optimization.

In this context, the empirical approach employed by Fraun-
hofer IESE is particularly important. It provides measurable evi-
dence of the added value of innovative development processes
and enables their adaptation to various business goals and
constraints. With the objective of achieving higher product
quality, cost savings, and faster time to market, Fraunhofer
IESE is working on the following main topics, with an orienta-
tion towards practical application:

B Measurement systems and prediction models bring
transparency to IT development, so that potential problems
can be recognized early and risks can be minimzed.

B Process management and process evolution are the
basis for the definition, introduction, and continuous opti-
mization of development processes.

B Process and product assessments analyze development
processes and products with regard to their strengths and
improvement potential, or with regard to their conformity
to standards. Thus, they provide the basis for solid deci-
sions in software and system development.
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Competence in Software and Systems Engineering

The strength of Fraunhofer IESE’s software engineering re-
search lies especially in the engineering-style combination of
new software engineering methods, respectively such meth-
ods that were further developed or adapted upon a customer’s
request. Thus, the synergies created by the different processes
can be used optimally:

B Goal-oriented measurement: Custom-tailored measure-
ment systems make it possible to focus on relevant mea-
surement data, on the selection of suitable measurement
processes, on minimizing the cost of data elicitation, and
on the analysis of data with regard to business, project,
and improvement goals.

B Project control centers: They provide the stakeholders
of a system development project online with measure-
ment data packaged and visualized in a meaningful way.
Through exact adaptation to the development environ-
ment, these data provide significantly higher performance
than conventional project management tools.

B Domain-specific quality models: Each software or sys-
tem development project has specific quality requirements
depending on the application domain — custom-tailored
quality models take this into account.

B Process improvement: Industrial software and system
development usually follows defined processes, which can
be continually optimized through proven processes in com-
bination with innovative approaches.

B Descriptive process modeling: The successful develop-
ment of software-based systems depends on a develop-
ment process that is modeled systematically and accurate-
ly, and on corresponding flexible process management.

B Process assessments: \What is good about a development
process, what could be improved? Tool-supported assess-
ments answer this question, also in accordance with recog-
nized ISO/ IEC standards.
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Products and Services

Software and Systems Engineering is one key to gaining a competitive edge in a hard-fought
market. Fraunhofer IESE develops and evaluates custom-tailored solutions for optimal software
and system development processes that fulfill the highest requirements regarding efficiency,
documentability, and conformity to standards, and that can be flexibly adapted to new require-
ments:

B Measurement in system development: Regardless of whether the issue is a measure-
ment system based on the established GQM approaches, benchmarking, or data analysis
with the OSR® method: Fraunhofer IESE is your competent partner in all matters regarding
empirical process monitoring.

B Quantitative control: Fraunhofer IESE supports companies of any size in defining and in-
troducing a comprehensive quality assurance strategy for system development, e.g., on the
basis of defect flow models or prediction models for process and product characteristics.

m Effort and cost estimation: For reliable effort and cost estimation, we offer methods such
as the experience- and data-supported CoBRA® method or the Function Point method (e.g.,
IFPUG or COSMIC-FFP method).

B Process management and improvement: Proven development processes constitute im-
portant capital for any organization. The Fraunhofer IESE process experts provide support in
modeling, defining, analyzing, optimizing, and documenting processes, ensure that process
standards are adhered to, and implement continuous improvement programs into a com-
pany’s practical operations.

B Process and product assessments: Before a process or product can be optimized, its cur-
rent state must be determined as exactly as possible. Fraunhofer IESE performs assessments
and supports the achievement of conformance to standards, for instance in accordance
with ISO/IEC 15504 (SPICE) or V-Modell® XT. Customer-specific software product assess-
ments and support in implementing CMMI® and Six Sigma are also possible. Systematic
product analyses can be performed with the flexible M-System, for instance.

B Training sessions, workshops and seminars: The courses offered by Fraunhofer IESE en-
able decision makers and practitioners from the area of software and system development
to apply measurement processes and process technology on their own. The institute offers
one-day or multiple-day events, which can be held either at Fraunhofer IESE or directly at
the company site. Topics include introductory courses for the V-Modell® XT as well as cours-
es on issues such as product metrics, empirical studies, or cost estimation.

Contact

Dr. JUrgen Minch
Phone +49 631 6800-1301
Fax +49 631 6800-9 1301

juergen.muench@iese.fraunhofer.de

Dr. Jirgen Mdinch
(until April 2009)

Dr. Jens Heidrich
Phone +49 631 6800-2193
Fax +49 631 6800-9 2193

jens.heidrich@iese.fraunhofer.de

Dr. Jens Heidrich
(since May 2009)
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Software Quality — a Challenge

Suppliers of high-quality software must permanently prove
themselves on the market and continuously face new cus-
tomer wishes and increasing market pressure: Growing system
complexity and shorter innovation cycles along with highest
demands on quality and reliability are characteristic of current
developments. This requires quality assurance methods with
increasing levels of performance and cost efficiency, methods
that are optimally tailored to proven and innovative develop-
ment processes.

Fraunhofer IESE develops such high-performance and cost-ef-
ficient solutions for analytical quality assurance for a multitude
of application domains, from technical, software-intensive
systems to data processing and information systems that fulfill
the highest demands. For this purpose, Fraunhofer IESE works
on current software technology issues and continually analyzes
the state of the art in quality assurance and quality manage-
ment in the software development domain.

B Model-based product development integrates proven,
high-performance methods of engineering-style hard- and
software development into a cost-efficient overall concept
spanning different systems.

B Product-in-the-loop can be combined in an ideal manner
with model-based product development to create an ef-
ficient and flexible software development process.

B Distributed technical software systems play an increas-
ingly important role in the development of technical prod-
ucts and call for innovative concepts and strategies for
integration.

B Information systems are becoming more and more im-
portant in everyday life, both in the acquisition of needed
information and in business processes and events.
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B Automatic code generation will find its way into the
most critical development areas of software with the in-
creasing use of modern model-based development tools
and the availability of cost-efficient, high-performance
hardware.

B Manual analysis and development methods will con-
tinue to remain an economical and powerful means of
quality assurance, despite the increasing degree of auto-
mation in product development.

Competence in Software and Systems Engineering

Our research and development approaches from the areas

of quality management and software technology serve to
combine modern methods and specific user knowledge in an
engineering-style manner, resulting in processes that are suit-
able for practical usage. This enables cost savings through the
use of synergies resulting from the combination of experience
and state-of-the-art research knowledge. Our core competen-
cies allow us to react to customer requirements on short no-
tice and on time:

B Model-based quality assurance: Model-based develop-
ment saves time and money, while software product qual-
ity continues to remain high. A powerful, model-based
software development process demands an equally power-
ful, customized quality assurance process.

B Test automation: Reusability of test cases and automatic
documentation of test runs are prerequisites for a high-
performance quality assurance process. The introduction of
customized methods and tool chains enables the use and
optimization of high-performance testing methods.
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B Planning, adaptation, and improvement of testing and inspection processes: The

introduction of innovative development methods and paradigms is supported by structural
adaptations of existing development processes.

Reliability modeling: Based on a powerful software development and quality assurance
process, statements on the reliability of a software product and on the defects remaining
in it can be derived. This information allows systematic optimization of products and pro-
cesses.

Products and Services

Fraunhofer IESE offers a comprehensive range of training and support programs for optimizing
and introducing testing and inspection processes in an organization:

B Analysis and strategy development: In order to work out an efficient testing and inspec-

tion strategy for current development projects, Fraunhofer IESE provides support through
in-depth analysis of existing practices and processes in concept development as well as
through the selection, adaptation, and integration of innovative methods.

Method introduction and process optimization: Fraunhofer IESE provides solutions and
strategies that are optimally tailored to existing development processes. We assess the ac-
tual effects of new methods and technologies on the quality of the end products by means
of quantitative and qualitative analyses, and we carefully modify and optimize the existing
software development processes.

Training sessions and coaching: Successful development of high-quality software does
not only require highly developed quality assurance methods and processes, but also great
expertise on the part of the system developers. Fraunhofer IESE offers training sessions,
seminars, and workshops on demand and in accordance with current requirements in order
to ensure that our customers’ level of knowledge is always up to date.

Consortium research: Together with various companies as customers, Fraunhofer IESE de-
velops new software quality assurance concepts, strategies, or methods in pre-competition
joint projects. Partners from industry and science contribute their ideas and experiences and
jointly benefit from the progressive and powerful solutions.

Contact

Dr. Robert Eschbach
Phone +49 631 6800-2105
Fax +49 631 6800-9 2105

robert.eschbach@iese.fraunhofer.de

Dr. Robert Eschbach
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Motivation

Software-based systems make many areas of our lives easier,
but also entail risks due to unexpexcted failures in critical situ-
ations or due to malicious manipulation by third parties — all
the way to terrorist threats to our infrastructures.

The increasing complexity and networking of modern software
makes it harder to get a complete overview of its safety and
security problems and to build systems that are reliable and
safe on the one hand, while being secure against manipula-
tion and spy attempts on the other hand. Trying to make sys-
tems that are unsecure by construction secure later on usually
requires an unreasonably large amount of effort. The goal is
thus to consider security requirements as early as possible dur-
ing system development in order to construct systems that are
secure by design. Since a system’s security quality is hard to
measure using methods available today, security during devel-
opment is still neglected quite often.

64 165

Vision

We develop systematic analysis and constructions methods
that enable security engineering by design on the basis of
measurable security indicators. We identify key attributes of a
system architecture, a design, and its implementation, which
enable reliable conclusions regarding the resulting security.
We design tools to elicit such attributes and develop construc-
tive methods and guidelines for realizing predictable secure
systems. Modular, composable security mechanisms help to
master the increasing complexity of modern systems and de-
velopment processes.

The combination of analytical and constructive security tech-
nologies during early phases of software and system develop-
ment results in a drastic reduction in potential security weak-
nesses. The provable gain in security requires only moderate
additional effort.
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Competencies Contact

Fraunhofer IESE provides various kinds of support for improving the reliability and security of Dr. Reinhard Schwarz

software-based systems: Phone +49 631 6800-1204
Fax +49 631 6800-9 1204

B Tool-supported security audits for networks and network components: Our security reinhard.schwarz@iese.fraunhofer.de

specialists support customers in designing secure network configurations. Self-developed

analysis tools detect even hidden security leaks in web servers, routers, and firewalls, which
are easily overlooked in manual procedures, despite high effort.

B Software security engineering: Our design and implementation guidelines help our part-
ners to avoid typical errors in the security design and improve the development processes
for critical systems with the proven methods of security assurance. In doing so, we take into
account the mandatory security standards of the respective application domain in order to
ensure that the development of a system is certifiable.

B Product and system assessments: We analyze algorithms, services, or system solutions

and assess their security characteristics in accordance with customized assessment criteria.
For the inspection of source code, we design novel tools for the effective detection of secu-  Dr. Reinhard Schwarz
rity vulnerabilities.
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COMPETENCE MANAGEMENT

DIVISION

The division Competence Management develops systems for systematically
increasing the knowledge of an organization’s employees, for using this
knowledge better, and for boosting the company-internal innovation process.
The division consists of two departments.

The department Experience Management develops systems that identify indispensable expe-
rience in an industrial context, especially in terms of construction and production, and make it
available in a work-process-oriented manner. Through tight integration of experience manage-
ment all the way to the semi-automatic application of experience in organizational workflows,
an organization’s performance (e.g., in terms of product and service quality, response time,
uniformity) is increased significantly.

The department Education and Training develops methods and content for technology-
supported continuing education (incl. e-Learning programs), aimed at providing continuing
education to employees either on the job, if possible, or near the job. For this purpose, modern
technologies (such as Web 2.0) and state-of-the-art didactical knowledge in continuing educa-
tion is combined into solutions that efficiently raise the stakeholders’ level of knowledge and
thus boost innovation processes in an organization.

Contact

Prof. Dr. Frank Bomarius
Phone +49 631 6800-1201
Fax +49 631 6800-9 1201

frank.bomarius@iese.fraunhofer.de

Prof. Dr. Frank Bomarius
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Successful by Experience [

Experience — both the good and the bad variety — exists in any
organization. Experience is knowledge that has been tried

and proven in practice, and that is an indispensable tool in a
software and system developer’s daily work. However, it is not
sufficient to make an experience and keep it only in your own
mind. Knowledge gained from experience must be stored in

a suitable form, must be packaged and made available for

use by others in order to be really useful. This is where most
deficits can be found in a company’s daily operation, since
goal-oriented Experience Management (EM) requires careful
concepts, a systematic process, and consistent integration into
the work processes. With the right processes and tools, it is no
problem to support, sometimes even automate the capturing [ |
and storing of experience, which is being continuously gener-

ated during the workflow anyway. In order to make numerous

and possibly very small chunks of experience (“experience
packages”) available to human use in an unobtrusive fashion,
Fraunhofer IESE is working on the following main topics, with

an orientation towards practical application:

B Reuse of experience helps to avoid the situation that
processes that have already been proven in operation are [ |
not used due to ignorance - in other words, that the wheel
keeps getting re-invented over and over again. Addition-
ally, this prevents the repetition of known errors.

® Validation of experience captures the application con-
text of an experience together with information on how
this experience has proven itself in practice. This facilitates
its application in a new case.

B Cataloging and archiving help to maintain an overview
of the multitude of smaller experience packages, thus pre- ®
venting the “treasure trove of experiences” from becom-
ing a useless heap of information in the end.
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Business management considerations ensure that expe-
rience management in a company is a worthwhile invest-
ment into the future, for instance, by focusing on the most
relevant core issues and by reducing the costs of capturing
experience.

Competence in Software and Systems Engineering

The strength of Fraunhofer IESE's software engineering
research reveals itself especially in the case of experience
management systems that are unobtrusively integrated into
production:

Process and tool integration: Many practical problems
and high effort result from a “side-by-side existence” of
system or software development process and experience
management. Seamless integration, however, reduces ef-
fort, helps maintain the overview, and prevents existing
experience from remaining unused. Smart tool support
enables necessary experience management steps such as
collecting and categorizing experience and making it avail-
able in an inobtrusive, yet consistent manner.

Scaling and adaptation: There cannot be one single
solution for all application scenarios in experience manage-
ment, since the requirements of software and system de-
velopers on the one hand, and the prerequisites of various
development processes for the introduction of methods
and tools on the other hand, vary too much. High-quality
approaches are therefore characterized by the ability to
first start off with less functionality and then extend it in-
crementally according to the requirements at hand.
Model-based development of EM systems permits
performing the requirements analysis and design of an ex-
perience management system in less than one tenth of the
time required with conventional methods.
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B Measurement programs: Experience management has to be integrated into the workflow  Contact
and must be efficiently maintained in order to remain ready for use at any time. Suitable
tools automatically collect the measurement data necessary for optimization during use. Dr. Martin Wessner
Thus, nothing stands in the way of technical, resp. economic improvement. Phone +49 631 6800-2118
Fax +49 631 6800-9 2118
martin.wessner@iese.fraunhofer.de

Products and Services

Software and Systems Engineering is one key to gaining a competitive edge in a hard-fought
market. Fraunhofer IESE offers a comprehensive range of support to software and system de-
velopers for efficiently establishing EM systems and thus to systematically capture, maintain,
and profitably use an organization’s own experience:

B Methodological design of EM systems: Fraunhofer IESE offers all services for the estab-

lishment of strongly workflow-integrated experience management systems. Our services

£
range from making a vision a reality in workshops — by designing knowledge models, devel- A ™~

oping intelligent features, e.g., for information search or for clustering entries, and deter- Dr. Martin Wessner
mining the architecture — to evaluating and maintaining the implemented solution.

B Experience-based Information Systems (EblS): Beyond its purely methodological com-
petence, Fraunhofer IESE realizes entire experience-based information systems on behalf of
its customers. To establish them, the institute’s own product line INTERESTS is used, which
combines complete scalability with the advantage of individually adaptable user interfaces.

B EM products for SMEs: Small and medium-sized enterprises benefit from experience cap-
tured and delivered at the right time. With Fraunhofer IESE's EM solution MIMIR, which is
especially tailored to this type of enterprises, a growing knowledge base for a multitude of
applications is being created.

B Knowledge acquisition: With the help of Fraunhofer IESE's EM experts, gaining experi-
ence becomes simpler and more efficient, e.g., through post-mortem analyses for capturing
experience from past events. The goal is to automate knowledge acquisition as much as
possible.

B Training sessions and workshops: In the Knowledge Management seminar, practitioners
from industry and service domains learn from Fraunhofer IESE's EM specialists how to rec-
ognize, package, and use their company’s knowledge.
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Competitive through Competence Development

Particularly in highly innovative branches of industry, up-to-
date knowledge and competencies are the main factors that
have a major influence on competitiveness. Fraunhofer IESE
develops, tests, and evaluates needs-oriented and systematic
qualification solutions for SE professionals, focusing on ap-
proaches that enable timely, flexible, workflow-integrated,
and technology-supported learning.

B Planning, design, and implementation of qualifica-
tion processes: Systematic needs analyses, skill profiling,
and the analysis of an organization’s existing continuing
education culture form the basis for the customer-specific
design and development of training courses, learning
materials, and eContent for network-based learning and
education.

B Evaluation and optimization of qualification process-
es, programs, and media: Efficient qualification must be
integrated into the respective application context with re-
gard to organizational, individual, and technological issues.
Parallel evaluation, technology acceptance studies, and
cost-benefit analyses contribute to establishing these firmly
in an organization and lead to continuous improvement of
the selected programs.

B Design and development of user documentation:
Software documentation is developed and designed in
such a way that, with the help of Single Source Publish-
ing, various types of help systems and learning media for
introducing the user to the software described can be ef-
ficiently developed.
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Competence in Software and Systems Engineering

The strength of Fraunhofer IESE’S applied research lies in the
new development, resp. further development, of SE methods
and their adaptation and testing in a practical environment.
This always centers around the customer’s requirements and
the problem being faced:

B Development of courseware and process engineering:
Starting with the requirements analysis and the scoping
of the educational needs, qualification programs, (mainly
electronic) learning materials, and documentations are
designed, implemented, and evaluated in an engineering-
style manner. This procedure also makes it possible to
analyze and optimize the existing development processes
of educational programs, learning software, and docu-
mentations.

B Rapid development: Systematic reuse of existing materi-
als and media enable the short-term production of high-
quality learning systems and user guides without any loss
of quality.

B User support and help systems: On the basis of struc-
tured technologies, multimedial and classical materials for
user support and guidance are developed. Help systems
and software instructions can be developed via DocBook,
DITA, or other comparable procedures and settings.

B Goal-oriented evaluation: Proven empirical software
engineering processes (such as the Goal Question Metric,
GQM) are adapted to concrete measurement tasks and
provide a quantitative view on the performance of learning
systems or help systems, resp. enable systematic improve-
ments regarding the design and execution of qualification
processes.
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Products and Services Contact

Software and Systems Engineering is the key to gaining a competitive edge in a hard-fought Silke Steinbach-Nordmann
market. Fraunhofer IESE develops and evaluates custom-tailored solutions for continuing edu- Phone +49 631 6800-2198
cation and training in the area of software as well as for product support. Fax +49 631 6800-9 2198

B Development and evaluation of courseware on behalf of customers: Fraunhofer [ESE's

range of services includes everything from the elicitation of requirements and needs via the
design of educational programs to content generation and evaluation.

B Process development and improvement: Some companies develop their own learning
software and documentations. For them, Fraunhofer I[ESE offers to analyze and improve
their development processes via IntView, the integrated development methodology for
simultaneous consideration of all dimensions of courseware and documentation develop-
ment.

B Support in product selection: In many cases, sophisticated solutions are already available

for specific training or education problems, making expensive new development unneces-
sary. Fraunhofer IESE systematically compares products available on the market and finds Silke Steinbach-Nordmann
the best learning system for specific task definitions.

B Software documentation and software training: Fraunhofer IESE designs, evaluates,
and develops all types of software documentation as well as user guidance and training ma- IESE-Akademie
terials, including the configuration of documentation development environments, content
development, product testing, and shipping.
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Software Technology for a World in Motion

The business area “Automotive and Transportation Systems” especially aims at manufacturers
and users of embedded systems, primarily in automotive and rail technology as well as aero-
space. Automotive Software Engineering comprises processes, techniques, methods, and tools
adapted specifically to the requirements of the automotive industry.

Automotive Software Engineering defines a holistic approach that includes all development ac-
tivities, starting from automobile-specific process models on the basis of established standards
(ISO/IEC 12207, IEC 61508) and the use of maturity level models (ISO/IEC 15504, Automotive
SPICE, CMMIi). Product planning is supported through product line engineering and architecture
standards (keyword: AUTOSAR), which take into account possible variants as well as technol-
ogy and market requirements.

Special tasks such as the configuration of a tool chain, the integration of security and safety,
the evaluation of software product qualities (ISO/IEC 9126), as well as systematic technology
transfer for individual process steps are solved by Fraunhofer IESE.

Customer Benefits:

m  Competitive development productivity
= Adherence to quality requirements

M Provable process and product qualities
M Flexible variant management
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Example Competencies in Software and Systems Engineering

Fraunhofer IESE accompanies the manufacturers and users, resp. integrators, of embedded

systems for automotive and transportation systems during all phases of software and system

development.

Automotive Software
Development

Requirements
Management

We help you to plan, structure, and
design your specifications, as well
as to administer extensive specifica-

tions in tools such as DOORS™.

Requirements Analysis,
Specification-based Quality
Assurance

We support you in implementing
inspection processes and sequence-
based analysis or formal model che-
cking in your organization in a pro-

fitable manner.

Software Product Lines

We endorse you in adapting soft-
ware architectures to efficient reuse
for different product variants while
taking advantage of cost- and qua-

lity-relevant effects.

Component Design

We back you up in designing your
components and show you how to
use modern designs and languages
such as UML for developing memo-

ry- and runtime-optimized software.

Software Quality
Management

Process Assessments and
Assessment Preparation

We assist you in planning and im-
plementing improvement measures
based upon CMMi and Automotive
SPICE.

Software Architecture
Evaluation and
Restructuring

We support you in evaluating and
restructuring your software archi-
tecture, taking into account special
constraints such as runtime behavi-

or or memory requirements.

Checking Techniques for
Requirements, Design and
Code

Software can already be checked
before testing: semi-automatically
with the appropriate models (such

as state machines) or through struc-

tured reviews (software inspections).

Software Measurement Systems
We make software quality measu-
rable quantitatively with systemati-

cally derived metrics.

Testing and Test Automation
Many tests can be generated in an
automated manner for regression
tests. We provide support in desi-
gning and implementing suitable
concepts such as model-based te-
sting or SI/MIL/HIL tests.

Testing of Distributed
Systems

The testing and diagnosis of distri-
buted systems constitute a special
challenge. We support you in mo-
deling and planning test processes,
in developing test cases, and in

evaluating system quality.

Security Analysis

We perform well-founded security
analyses for software and support
you in avoiding weak points (securi-

ty engineering).

Safety Analyses

We design safety analyses for soft-
ware systems for you that must, for
example, fulfill certain SIL levels of
ISO/IEC 61508 or ISO-WD 26262,

or we provide support.

Contact

Ralf Kalmar
Phone +49 631 6800-1603
Fax +49 631 6800-9 1603

ralf.kalmar@iese.fraunhofer.de

Ralf Kalmar
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Software-based Systems for Health and Quality of Life

The domain of medical systems faces particular challenges: The market demands innovative
products in less and less time, which constantly increases the complexity and networking of the
systems. Yet, absolute reliability and safety of the systems and the (embedded) software are
required. There is hardly any other area of our daily lives where computer technology is so close
to humans, and consequently, mistakes can have very serious effects.

Our software and systems engineering approach supports you all the way from the elicitation
of requirements on the medical product to validation. Together with our customers, we develop
innovative solutions for software development that efficiently fulfill the requirements of IEC
62304, DIN EN 60601-1-4, and ISO 12207, and provide assistance in systematically implement-
ing them in daily practice. We integrate future-oriented methods and techniques that ensure
quality requirements (e.g., in accordance with ISO/IEC9126) efficiently and economically. Safety
is the top priority in this respect. We use new methods to support you in performing risk man-
agement according to ISO 14971 for software, and to use techniques such as Failure Mode and
Effects Analyses (FMEA) and Fault Tree Analyses (FTA) for analyzing software safety. Custom-
tailored quality management approaches (e.g., similar to ISO 13485) are defined as supporting
processes.

Your benefits:

= Higher safety of the software and thus of the medical products
= More efficient development and faster time to market

M Reduction of the development and quality assurance costs

M Measurable quality
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Competence in Software and Systems Engineering

Fraunhofer IESE provides support for manufacturers of medical systems during all phases of software and system development.

Software Development

Requirements Management

Domain standards such as IEC 62304 require an appropriate design of re-
quirements and specification documents during development. We support
you in eliciting requirements and in developing suitable requirements speci-

fications as well as in managing the requirements.

Usability Engineering

With our approach Usable Software Products Based on Innovative Require-
ments Engineering, we support you in ensuring that usability is considered
during development, and in integrating it into the software and systems

life cycle.

System and Software Architectures

We support you in the specification and implementation of future-oriented
architectures and in the evaluation and re-structuring of your existing soft-
ware architecture, taking into account special constraints such as runtime

behavior or memory requirements.

Software Product Lines and Reuse

Systematic reuse, for example in the form of software product lines, helps
to decrease a product’s time to market. With our PuLSE® approach, we
support you in defining and introducing the idea of software product lines,

and in defining suitable and safe reuse concepts.
Software Quality Management

Risk Management

Standards demand a lifecycle-wide risk management process, especially
also for software. We support you in the standard-conformant implemen-
tation of ISO 14971 requirements by defining and implementing a risk
management process for software and the corresponding documentation

that is adapted to your context.

Safety Analyses
We support you in selecting and using adapted techniques such as FMEA,
FTA, or more recent processes such as component fault trees. In particular,

we make these processes applicable to software in medical devices.

Development Processes

We support you in the standard-conformant definition (e.g., [EC 62304,
ISO 12207, V-Modell), structuring, documentation, and implementation of
development processes and in the selection of methods, tools, and tech-

niques that are suitable for passing certification procedures.

Static Quality Checking Techniques
Together with you, we define appropriate and innovative processes for

verification in parallel to development.

Testing of Distributed Systems
We support you in modeling and planning test processes, in developing

test cases, and in evaluating system quality.

Model-based Testing and Test Automation
We support you in the design and introduction of model-based testing
techniques for embedded software, focusing in particular on test automa-

tion aspects.

Quality Management

We support you in defining, structuring, and establishing a standard-con-
formant quality management system for your software development in the
style of standards such as I1SO 9000-3 or ISO 13485, or the FDA Quality

System.

Software Measurement Systems
Through the use of defined metrics, which we derive in a systematic man-
ner adapted to your demands, quality aspects can be expressed in concrete

statements.
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Software in the Age of Information

Information systems permeate our daily lives in many areas. Especially in the areas of eCom-
merce and eBusiness, we carry out many everyday tasks using online shops, auction platforms,
or online banking systems. Company-internal information systems, in particular, such as ERP,
CRM or ICIS support and automate business processes and thus perform thousands to millions
of transactions each day. Neither operators nor users pay much attention to the technology

of these highly complex software-based systems and their multiple interactions, and yet, mod-
ern business life is simply inconceivable without functional, secure, and user-friendly software
operating in the background. The use of potentials for increasing efficiency and quality in the
development and operation of information systems helps to optimize business processes in a
sustainable and cost-efficient manner. Information systems are also used in various scenarios in
the military sector, for situational assessment, troop control, or fire control. Here, efficiency and
quality are also important — even vital.

If information systems work without glitches, their benefit is obvious. If, however, even minor
malfunctions may cause major effects and if the systems to be designed are very complex,

the only option is to employ engineering-style methods. Otherwise, the risk of major financial
losses, incalculable legal consequences, or long-term loss of trust or image is too great - for ex-
ample, if bank transfers are misrouted, if business-critical or personal data are compromised, or
if highly critical operational information does not arrive on time at the required location during
military missions.

Your benefits:

= Competitive productivity and quality for your IT

M Optimized, manageable and risk-minimizing IT- and software processes
= Verifiable product quality

®  Manageable complexity and variants
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Competence in Software and Systems Engineering

Consistent and efficient processes are characteristic of our institute’s work, which transfers state-of-the-art scientific findings into

a company’s practical operations in combination with best practices — ready for the future.

Software Development

Software Product Lines
help to increase product variety while saving resources through consistent
reuse at the same time, and rationalize development processes while

maintaining constant quality.

Requirements and Usability Engineering
ensures that a system demonstrably fulfills a predetermined performance

claim of all non-functional properties and is easy to use.

With PULSE® — Product Line Software Engineering,
our customers get brand quality when it comes to designing product lines
and profit from lower costs per unit and faster time to market for new

products.

Architecture Evaluation
of all kinds of existing software-based systems under requirements aspects
and with regard to customer wishes is a major contribution towards gener-

ating systematic improvement measures.

Requirements Engineering
made simple with Usable Software Products Based on Innovative Require-

ments Engineering. This user-focused process integrates the demands and

organizational goals of industrial customers with the lowest possible effort.

Blended Learning
teaches software and system development decision makers and practitio-

ners everything about topics such as the Unified Modeling Language in on-

line and face-to-face courses accompanied by coaching in concrete projects.

Here, first-hand know-how serves to build the foundation for a company’s

ability to develop its own systems in an engineering-style manner.

Software Quality Management

Process assessments and improvement programs

based on measurement data enable optimization steps in development
processes on the basis of empirical findings. Thus, even such aspects as the
efficiency and acceptance of methods - which are normally hard to quanti-

fy - can be captured and evaluated objectively.

Continuous testing procedures and systematic inspections
integrate the mandatory quality assurance into the running development
process. There are significant cost benefits compared to performing quality
assurance at the end of system development, due to early elimination of

defects and optimized processes.

Management of third-party software procurement,
which can be provided either via development through subcontractors or
through Commercial-off-the-Shelf products. Both ways entail risks — we
minimize these risks inherent in purchasing and subcontracting along the

respective process chain.

Fraunhofer IESE’s tool-supported processes

for checking active network components, for example CROCODILE @, the
Cisco Router Configuration Diligent Evaluator, detect even hidden security
leaks, which would not be found with a purely manual process, despite

high effort.

Systematic checks during the course of assessments
have a solid engineering-style basis with FAME®, the Fraunhofer Assess-
ment Method. These checks exactly show an organization’s improvement

potential based on empirical data obtained from its running operation.
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eGovernment Solutions for Public Sector and Business

The public sector with its more than 4 million employees represents one of the largest “busi-
ness sectors” in Germany. It has to balance regulatory constraints, economic feasibility, and
quality of service for its customers. Whether new IT solutions meet with success depends most
of all on how well the public sector, business, government, and IT collaborate.

Whereas during the early years of eGovernment, the citizen as a customer of the public sector
was the main focus of developments, recent years have seen a growing shift of this focus to-
wards the interface between the public sector and business. This is where the highest gains in
efficiency are expected.

ROI analyses performed prior to implementation projects ensure a project’s return on invest-
ment. Using systematic and integrated requirements management and involving all stakehold-
ers early on creates the prerequisites for high acceptance of a system. The adaption of the
process model V-Modell® XT to a development organization and support for a standard-confor-
mant process ensure that projects are performed efficiently. Service-oriented, standards-based
architectures allow the integration of legacy systems and guarantee reuse and interoperability.

Your benefits:

= Needs-oriented and secure software systems

= Implementation of eGovernment strategies on the basis of empirically determined priorities
M Asset protection through future-proof, interoperable technologies

= Transparent design and development decisions

Competencies in Systems Engineering

Fraunhofer IESE assists partners from all levels of government and public institutions on their
way to becoming a high-performance service provider for business and citizens. It provides
advice to the public sector and to business on how to optimize their joint business processes,
focusing on proving the benefits for the user. Concentrating on selected business sectors allows
responding to their specific requirements and bundling online services in a way that is appropri-
ate for each sector. A wide range of services provides support in planning and realizing needs-
and future-oriented eGovernment solutions.
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ROI Analyses

With the use of the screening
method developed at Fraunhofer
IESE, we support you in identifying,
evaluating, and prioritizing process
chains between business and the
public sector. Extended ROl analy-
ses permit assessing the return on
investment of an IT project. Effort
estimates performed prior to devel-
opment projects provide the basis
for deciding whether to develop on
one’s own or join a development al-

liance.

Needs Analyses and
Subcontractor Support
How well a system is oriented to-
wards the demands of the user is a
decisive prerequisite for how well it
will be accepted later on. We sup-
port you in eliciting these demands
by involving all stakeholders and in
formulating the functional and
non-functional system require-
ments. Based on these require-
ments, we develop bidding docu-
ments and provide support during
the subcontractor process (esp. in
accordance with the UFAB regula-

tion).
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Adaptation and Use of the
V-Modell® XT

Applying the V-Modell® XT, which
was developed with the participa-
tion of Fraunhofer IESE, increases
the quality of project results while
minimizing project costs and risks.
We support you in successfully
planning and performing projects
in accordance with the V-Modell®
XT. This also includes the adapta-
tion of the V-Modell® XT to the
specifics of your software develop-

ment organization.

System and Software
Architectures

The use of open standards in the
context of Service-oriented Archi-
tectures (SOA) ensures the interop-
erability of your systems. We sup-
port you in designing and
implementing future-oriented archi-
tectures and in evaluating and re-
structuring your existing software
architecture. We develop organiza-
tion-specific concepts for the intro-

duction and operation of SOA.

Security

We support you in designing secure
software systems, in checking sys-
tem security in terms of conformity
with BSI basic IT protection, and in
planning and checking secure IT in-
frastructures, e.g., by simulating

system attacks.

Usability

Deficiency analyses of your user in-
terfaces based on known usability
problems and pilot tests with users
from representative user groups
permit us to provide a solid empiri-
cal assessment of usability. Tests in
our “Assisted Living Laboratory” al-
low us to evaluate the suitability of
a given system especially for elderly

people.

Qualification

The introduction of a new system
or of new processes always entails
comprehensive and sustained quali-
fication for an organization’s em-
ployees. With the development and
introduction of eLearning programs
and with the establishment of or-
ganizational knowledge and experi-
ence management, we create the
prerequisites for successfully em-

ploying eGovernment solutions.

Contact

Petra Steffens
Phone +49 631 6800-2160
Fax +49 631 6800-9 2160

petra.steffens@iese.fraunhofer.de

Petra Steffens
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Note:

This business area will no
longer be continued as a
separate entity in the current
fiscal year. Research work and
projects from this area will be
taken over by the institute’s
other business areas.
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Confidence in Critical Systems

For the fast and especially smooth flow of modern production and business processes, error-
free information processing is of particular importance. Software and the IT infrastructure sys-
tems must function correctly under all circumstances, especially since all domains increasingly
depend on information and communications technology. The application domains telecom-
munication, telematics and service providers thus require system environments that are not only
highly scalable, available, maintainable, and flexible, but also particularly secure and reliable.

If minor malfunctions can already have major effects, and if the systems to be designed are very
complex, then only an engineering-style, systematic development method will do. The risk of
major financial losses is too great if, for example, telephone or energy networks suddenly break
down, or if service providers cannot offer their services temporarily due to a data network failure.

Competence in Software and Systems Engineering

Fraunhofer IESE supports the suppliers and sellers of components and equipment in the area
of telecommunication and telematics for various application areas in all phases of software
and system development. We also support service providers in the design, safeguarding, and
implementation of their infrastructure services in the area of information and communications
technology.

Our special focus is on security to prevent the potential manipulation of data networks and
services, since maximum protection against attacks plays a central role for our customers from
those application domains.

Consistent and efficient processes characterize our institute’s work, which transfers the scienti-

fic results of modern research into a company’s practical operations:

M Security audits and tools for vulnerability analyses uncover potential security problems
in software and software-based systems during the development process already. The con-
cept of “Security by Construction” offers more protection with lower costs than the later
safeguarding of existing systems.

M Process assessments and measurement-based improvement programs enable optimi-
zation steps in development processes on the basis of empirical findings. Thus, even such
aspects as the efficiency and acceptance of methods - which is normally hard to quantify -
can be captured and evaluated objectively.
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= Software Product Lines help to increase product variety while saving resources through Contact
consistent reuse at the same time, and rationalize development processes while maintaining
constant quality. Dr. Volker Hibsch

= Requirements and Usability Engineering ensures that a system demonstrably fulfills a Phone +49 631 6800-1602
predetermined performance claim of all non-functional properties and is easy to use. Fax +49 631 6800-9 1602

= Systematic experience management makes proven and tested knowledge - an indispens-  volkerhilbsch@iese.fraunhofer.de
able tool — available for the daily work of software and system developers.

= Continuous testing procedures and systematic inspections integrate the mandatory
quality assurance into the running development process. There are significant cost benefits
compared to performing quality assurance at the end of system development, due to early
elimination of defects and optimized processes.

Products and Services

Software and Systems Engineering is the key to gaining a competitive edge in a hard-fought

market. Fraunhofer IESE helps to optimize development processes, increase product variety, and  Dr. Volker Hiibsch

assure quality at the same time:

= In modern production environments, security audits for active network components such
as webservers, routers, firewalls, and operating system configurations must fulfill high
requirements especially with regard to security against manipulations. Fraunhofer IESE’s
tool-supported processes, for example CROCODILE®, the Cisco Router Configuration
Diligent Evaluator, detect even hidden security leaks, which would not be found with a
purely manual process, despite high effort.

m  Systematic checks during the course of assessments have a solid engineering-style basis with
FAME®, the Fraunhofer Assessment Method. These checks exactly show an organiza-
tion’s improvement potential based on empirical data obtained from its running operation.

= With PULSE® - Product Line Software Engineering, our customers get brand quality
when it comes to designing product lines. Lower costs per unit through greatly reduced de-
velopment effort quickly pay off when compared to single system development, and time-
to-market is shorter for new product variants.

M Requirements Engineering made simple with Usable Software Products Based on In-
novative Requirements Engineering. This process integrates the demands and orga-
nizational goals of industrial customers with the lowest possible effort. The user-focused
procedure results in high usability and wide acceptance of the developed systems and thus
guarantees highest customer satisfaction.
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SOFTWARE ENGINEERING FOR EMBEDDED SYSTEMS

PROCESSOR-CONTROLLED HYDRAULIC

SYSTEMS -

VARIETY AND QUALITY AS

STANDARD FEATURES
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Modern technical products often contain software controls, and numerous variants are on the
market. Medium-sized companies manufacturing such systems are faced with the challenge

of developing high-quality controls for a wide variety of usage scenarios with an acceptable
amount of effort. L6Si GmbH in Kaiserslautern is specialized in the production of hydraulic
components and systems in small production runs. Together with Fraunhofer IESE, the company
was able within a short period of time to initiate innovative production that avoids cost-inten-
sive make-to-order production.

More complex types of hydraulic systems contain a special kind of control called a Condition
Monitoring System (CMS). This system detects the state of the system by capturing pressures
and temperatures at various measurement points and adjusts the system’s power in accordance
with the requirements. However, since hydraulic systems may differ widely, the necessary hard-
ware and software had to be specially created by system developers with domain-specific skills.
High development costs, relatively long times to market, as well as process-induced quality
problems were thus bound to occur. Until now, the high effort required did not permit eco-
nomically feasible make-to-order production of such systems at L&6Si GmbH.

A configuration software developed jointly by engineers from L6Si GmbH and by Fraunhofer
IESE now allows adjusting a CMS to new hydraulic systems in a very simple manner, without
manual programming effort. The core part is a symbol language specifically adapted to the re-
spective application domain. It is intuitively understood by experts in the domain and represents
measured values, analyses, and recognition strategies for anomalies as well as their treatment.
By using graphical language elements, the development engineers model the envisioned al-
gorithms. From these, a code generator automatically generates an individual implementation
for the generic hardware platform developed concurrently on the basis of a common standard
microcontroller. As a result, in practical application, the time needed for developing variants is
reduced, while both hardware and software system quality are increased through the consistent
reuse of building blocks proven to be free of defects.


www.loesi.de
www.nutzfahrzeugcluster.de

i ‘ e ——— -
OF CONTENT. ; - - —

PROJECTS

" i - N
o b e ek e — Construction kit system:
il ik L] o o e
S — T —— y Complex control systems for
h - . o
L tee e S T hydraulic systems can be easily
M e vy p—— { = - o created and tested on the mo-
AT = ——te (Saect] p—
bl s eyt n - i — nitor using the configuration
B Y e e
3 maesny i w1 Al Bl software developed in collabo-
o pandfiy - el ration with Fraunhofer IESE. The
R e - = . .
. = =y individual program code for the
e el embedded control system of the
Fo pos real hydraulic system is then ge-
Im | fea | nerated automatically. This hap-
|- 1] pens surprisingly fast - and the
. quality of the resulting overall
F 5 lEteleiiey boey Fpletieg) =] systems surpasses that of single
= o 3 TNy ST Pe— j .
systems in every regard.
— G ¥ D e B e o Y yreg
L _ R
my o= % e
T oy e .

[
T

Halw ekl Aem Sme AelE daiw S
k]
r. -:|- .'| I-'

s m

Compared to the manual development approaches offered by competitors, LOSi GmbH was
able to achieve clear benefits in terms of development time and cost/benefit ratio, and man-
aged to start a new business area in make-to-order production: hydraulic systems equipped

with CM systems, which were newly incorporated into the L&Si product portfolio due to the
greatly reduced development effort.

More system quality
under pressure
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SAFE SOFTWARE ENGINEERING

GUARANTEED TO WORK - RELIABLE
SOFTWARE IN COMMERCIAL VEHICLES
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A technical system’s functional safety is undoubtedly a central characteristic of a product. Here,
the standards known from mechanical engineering and electrical engineering are becoming
increasingly important. This includes, in particular, the comprehensive IEC 61508 for safety-
critical systems or its specific adaptation ISO 26262 for functional safety in the development of
software, respectively software-based, networked systems. Current development requirements
more and more often include conformance to standards in order to qualify the finished product
for certain application areas or obtain domain-specific certificates. In industrial practice, how-
ever, project teams often have to overcome many obstacles in the form of tight time and bud-
get constraints and operative challenges. It is at this point, at the latest, where the text of the
standard by itself only provides limited help, since concrete instructions for resource-optimized
implementation of the requirements in the respective project context are missing.

The SICMA method (Safe deslgn of Complex eMbedded Applications) of Fraunhofer IESE fills
this gap and provides adequate technical support to system developers. Instead of just refor-
mulating well-known knowledge, the goal is rather to create a safety-conscious culture in a
company.

An example from the domain of commercial vehicles illustrates the procedure used by Fraun-
hofer IESE, which is fundamentally different and often more helpful than the procedures of-
fered by traditional consulting companies. In the case in point, development in accordance with
IEC 61508 was to be proven for a software project, although absolutely no empirical values
existed on the manufacturer’s side regarding projects using this standard. Considering the far-
reaching importance of the standard, this constituted a major challenge: This requirement,
which is also called a basic safety standard for good reasons, encompasses everything from the
design, planning, development, realization, launch, and modification to the shut-down and de-
installation of both the risk-causing system and the safety-relevant (risk-minimizing) systems.

A check with a large German certification agency did not provide any solution to this problem,
however: The final report of a commissioned analysis of the missing process know-how mainly
consisted of the exact wording of the underlying standard. It remained unclear how this should
actually be integrated into the development project of the commercial vehicle manufacturer.


www.nutzfahrzeugcluster.de

The Embedded Systems Safety
and Reliability Analyser
(ESSaRel) is a modern tool for

evaluating the reliability of em-

and user-friendly interface, it is

especially suited for the assess-
ment of complex, safety-critical
software systems, such as those

implemented in modern com-

mercial vehicles.

This is where the engineers of Fraunhofer I[ESE came in with the SICMA method. They incre-
mentally “translated” the text of the standard into project-specific process steps. Subsequently,
the now concrete, necessary steps were integrated into the pending development work with
the active support of Fraunhofer IESE. To this end, a prototype implementation of the standards
based on existing tools and methods was used in a running project. This made it possible to
concurrently train project members on the job, without affecting the operation, let alone inter-
rupting it.

In addition to concluding the project on schedule, this resulted in a fundamental understanding
by the company’s employees regarding the safety-critical development of software systems — an
experience that can now be used by our collaboration partner to continue a wide range of de-
velopment projects independently, efficiently, and conformant to standards.

Safety first for
trucks, excavators,
and buses!

bedded systems. Due to its high-

performance analysis procedures



<« TABLE OF CONTENT

IT SECURITY FOR COMPLEX NETWORKS

“CROCODILE RELOADED"
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For several years, a German network provider has been successfully using the checking soft-
ware CROCODILE® developed by Fraunhofer IESE for monitoring the security of its IP networks.
So far, however, the tool and the checking criteria were tailored to routers using the operating
system 1OS.

Recently, routers using the operating system SmartEdge OS are also being used increasingly
in the provider’s network. Due to a lack of suitable analysis tools, SmartEdge systems have re-
quired high-effort manual security checks until now.

In order to be able to assess SmartEdge configurations faster and more reliably, Fraunhofer IESE
was commissioned by the customer to extend the CROCODILE tool with SmartEdge checking
rule sets. For this purpose, Fraunhofer IESE first reviewed the SmartEdge documentation as well
as pertinent security guidelines of the customer. The configuration recommendations derived
from this were coordinated with the customer and were documented in a catalog containing
110 fundamental security criteria. For each criterion, Fraunhofer IESE formulated one or several
checkpoints and implemented corresponding automatic checks with the help of CROCODILE
plugins.

The support of different configuration languages — 10S and SmartEdge OS — required several
adjustments and extensions to be made to the CROCODILE analysis framework. The fact that
it was still possible to provide the new checking rule sets with moderate effort was due, on
the one hand, to the modular setup of the tool. On the other hand, the implementation of the
checkpoints was able to use the framework’s proven, universal checking rule language. There-
fore, most of the checking criteria could be realized with the help of simple, flexibly adaptable
rule specifications. Only a few cases required new checking modules to be programmed in or-
der to achieve implementation.

As suggested by the customer, the new version of CROCODILE now offers an online catalog

of checking criteria. To this end, CROCODILE attaches a link to the underlying catalog entry to
each report message. Via mouse click, the user gets a more detailed description of the current
security problem, hints on how to improve the configuration, as well as references to additional
sources of information. Security auditors are now no longer restricted to the brief messages in
checking reports when they assess security reports, which makes it easier to assess the situa-
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tion. The criteria catalog has been so well received by the users that it is now being considered
to also provide an extensive online catalog for the 10S checking rules.

Since security requirements must be continually adapted to new risks, the checking criteria
catalog has an XML format that is easy to maintain. The user himself can update the catalog
entries with little effort and without a thorough knowledge of CROCODILE.

Reliable protection
for secure
production systems!
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USABILITY ENGINEERING FOR SURGICAL NAVIGATION DEVICES

DEPENDABLE ORIENTATION
IN SURGICAL ENVIRONMENTS

Contact In operating rooms, the usability of the systems and devices used has a major influence on how
safely a surgical procedure proceeds and thus does not only have an impact on the hospital’s
Daniel Kerkow budget, but especially on the patient’s health. Stryker Leibinger GmbH & Co. KG as one of the
Phone +49 631 6800-2154 worldwide leading manufacturers of surgical instruments and surgical navigation devices has
Fax +49 631 6800-9 2154 already been using proven methods for ensuring usability for several years. Nevertheless, har-

daniel.kerkow@iese.fraunhofer.de monized standards regarding the issue of usability called for a review of the traditional process
in order to avoid both difficulties during audits due to a lack of compliance and cost-intensive

over-interpretation of the requirements demanded by the standards.

In order to assess the compliance of their usability methods with the updated standard, Stryker
Leibinger GmbH & Co. KG relied on the know-how of Fraunhofer IESE. The subject of the as-
sessment was the performance of an actual-state documentation. The resultant introduction of
a standard-compliant documentation of the current process and possibly an extension of the
portfolio of methods used were additional goals of this collaboration.

& -,

Based on the checklists of Fraunhofer IESE, which are similar to DIN EN 60601-1-6, 62366 and
Daniel Kerkow FDA Guidance Documents, the first step was for Fraunhofer [ESE experts to analyze existing ac-

tivities, methods, and results that are used to ensure usability.

To this end, all artifacts (risk assessments, test plans, and review reports) from the definition

Collaboration Partner of the product via the requirements, development, and test phases all the way to clinical ap-
proval were reviewed together with the process and quality managers and were systematically
Stryker Leibinger GmbH & compared to the requirements demanded by the standards. This enabled an assessment of
Co. KG compliance with the standards (IAW DIN EN 60601-1-6, 62366, FDA Guidance Documents)
www.stryker.com and revealed potential areas of improvement in the current development process. A standard-

compliant template provided by Fraunhofer IESE for the usability file bundled all information in
one central document, which made it easy to check whether the numerous artifacts were com-
plete. In addition, several new techniques for ensuring the usability of the assessed systems to

an even greater degree could be recommended. These did not require any major restructuring

of existing processes, just the extension of processes already in use.

During the in-house training held concurrently, a larger group of the company’s developers and
quality managers were taught basic methods, principles, and reference processes of usability
engineering. Thus, Stryker Leibinger GmbH & Co. KG was able to ensure a homogeneous level
of knowledge and raise its employees’ awareness regarding the higher quality requirements
demanded by the standard.

92193
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Precise localization:

Data obtained prior to an ope-
ration by means of imaging
techniques (e.g., computer-assis-
ted tomography) allow planning
surgical procedures accurately to
the millimeter — even if the view
is restricted in a real operating
environment. In order to make
sure that the surgeon makes

no grave mistake, the usability
of complex surgical navigation
systems must satisfy the highest

demands.

PROJEC

Usability
minimizes risks!



<« TABLE OF CONTENT

ACCESSIBLE SOFTWARE DESIGN

COMPUTER USAGE WITHOUT OBSTACLES

Contact

Kerstin Kloeckner
Phone +49 631 6800-2242
Fax +49 631 6800-9 2242

kerstin.kloeckner@iese.fraunhofer.de

Kerstin Kloeckner

Collaboration Partners

Microsoft Deutschland GmbH
www.microsoft.de
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Due to the demographic changes, the number of elderly people is rising continually. It is thus
up to society to enable elderly people to live largely independent lives for as long as possible.
Technical systems can play an important role in this regard by facilitating or partly carrying out
everyday activities. However, various factors need to be taken into consideration. Not least of
all due to physical disabilities, senior citizens have a harder time using modern information and
communication technology than younger people. In light of this background, Fraunhofer IESE
and Microsoft Deutschland GmbH performed a study that investigated the potential of the Mi-
crosoft technologies “User Interface Automation” and “Silverlight” both for elderly people and
for people with physical disabilities.

With the help of a new methodological approach, Fraunhofer IESE studied how the user inter-
face of an application fulfills the requirements of both elderly people and people with physical
disabilities. The approach was based on scenarios that illustrate the user requirements of a
fictitious person with various disabilities in using computer systems. The scenarios therefore in-
cluded both visual disabilities and disabilities regarding a person’s mobility.

The study showed that the physically completely fit average user should no longer be consid-
ered the benchmark for application development. In order to enable elderly people and people
with physical disabilities such as visual disabilities or restricted mobility to access information
technologies such as the Internet, their requirements must be incorporated into the design of
the human-machine interfaces already at the time of product development.

Adaptive systems and intelligent assistive technologies provide optimal support for elderly
people and people with disabilities, without causing a major increase in the manufacturer’s de-
velopment effort, and also automatically adjust to the current requirements of the users.

The software engineers of Fraunhofer IESE are working especially to achieve accessibility as

a fundamental part of software design. A so-called “Universal Design” is intended to make
products and services so accessible right from the start that users do not need to employ any
additional, cost-intensive tools. The subsequent dynamic adaptation of Internet applications to
possible physical disabilities will then no longer be required either.


www.microsoft.com/germany
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SOFTWARE ENGINEERING IN E-GOVERNMENT

AN OVERALL E-GOVERNMENT STRATEGY
FOR GERMANY

Contact

Petra Steffens
Phone +49 631 6800-2160
Fax +49 631 6800-9 2160

petra.steffens@iese.fraunhofer.de

Petra Steffens

Collaboration Partners

Federal Ministry of Economics
and Technology
www.bmwi.de

Federal Ministry of the
Interior

www.bmi.bund.de
Fraunhofer eGovernment
Center

www.egov-zentrum.fraunhofer.de

Further Information
Study:

Scenarios for the Future —
Ideas for a “German Com-
prehensive E-Government
Strategy”

www.iese.fraunhofer.de
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On 20 November 2008, the German federal government’s Third National IT Summit took place
in Darmstadt, with the attendance of the German Chancellor. In nine working groups and four
forums, experts from government, business, and academia held intensive discussions about
ICT issues of national relevance, such as the expansion of broadband networks, IT security, and
electronic identities. The topic of e-Government, in particular, was the subject of a publication
of its own, which was presented at the summit by the working group “IT-based Public Services
in Germany — E-Government” (AG 3).

The publication of AG 3 intended to obtain a visionary view from the experts from public ad-
ministration, business, and academia represented in AG 3 on the development during the next
five to ten years of an e-Government that transcends federal and state levels. For this collec-
tion, the various fields of activity of e-Government were to be considered in an interdisciplin-
ary overall view spanning all levels. Under the leadership of the scientists represented in AG 3
and coordinated by Fraunhofer IESE, a collection of future scenarios was put together that is
intended to provide clear impulses to the federal government'’s future strategy development in
the area of government modernization.

Represented by Prof. Dieter Rombach and Dr. Michael Tschichholz, the Fraunhofer eGovern-
ment Center has formulated its vision of a future e-Government and corresponding key issues
for a national e-Government strategy in this publication. These include:

The establishment of a multi-level e-Government infrastructure based on

— aservice-oriented e-Government reference architecture as well as

— mandatory interoperability standards and

— guidelines for an SOA governance.

The integrated usage of fundamental infrastructure components such as the Deutschland-
Online-Infrastruktur (DOI), the electronic personal ID card (ePA), De-Mail, and De-Safe by
public administrations, businesses, academia, and citizens.

The design and implementation of process chains spanning different organizations and le-
vels without changes in medium.

The inclusion of academia with its legal, organizational, and technical competencies.


www.bmwi.de
www.bmi.bund.de
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The authors are convinced that academia has the role of a catalyst that promotes, moderates,
and designs the collaboration between representatives from all levels of public administration
and businesses in a very interdisciplinary process. However, the contribution by the Fraunhofer
experts also noted that the project-oriented funding used so far is strongly oriented towards
immediate problems and thus can often not contribute much to solving fundamental issues.
Therefore, a national e-Government research program is called for, which should be oriented
in such a way that collaboration across boundaries between disciplines as well as between aca-
demia and the real world is promoted systematically, and which supports not only short-term,
practice-oriented results, but also mid- and long-term research into fundamental issues. This is
a prerequisite for turning e-Government into an export hit “made in Germany”.

o Dritter Nationaler IT Gipfel
e L4

Integrated concepts
for efficient public
administration!
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VERSATILE SOFTWARE ARCHITECTURES

“QUALITY BY DESIGN” FOR EMBEDDED

SYSTEMS

Contact

Jens Knodel
Phone +49 631 6800-2168
Fax +49 631 6800-9 2168

jens.knodel@iese.fraunhofer.de

Jens Knodel
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In the project ArQuE - Architecture-centric Quality Engineering, which is funded by the German
Federal Ministry of Education and Research (BMBF), the focus is on the system architecture of
embedded systems. It captures the fundamental properties of the software system both during
development and during runtime. Thus, the architecture is also an indispensable level of ab-
straction needed to evolve a system.

The ArQuE method visualizes quality aspects of embedded systems that have been predefined
for specific target groups. These views supply the information needed to weigh decisions re-
garding further development and then to be able to consistently implement the selected solu-
tion. The ArQUE approach combines the software engineering processes of reverse engineering,
code analysis, and quality engineering, as well as those of architecture analysis and validation
into an integrated procedure based on an organization’s quality profile. Additional innovative
development tools such as SAVE - Software Architecture Evaluation and Visualization developed
by Fraunhofer IESE accompany the review of how the respective decision is implemented. Such
continuous monitoring of success allows optimizations to be done during system development
already.

The ArQUE method has demonstrated its potential with industry partners in very different ap-
plications in the embedded systems domain:

Against the backdrop of increasing health awareness, weather-independent fitness training
on ergometer machines is becoming increasingly popular. These fitness devices, which
nowadays are equipped with state-of-the-art analysis and visualization technology, con-
tain complex embedded systems and also allow several training partners to network via
the Internet. A well-known virtual “race” that is held with bicycle ergometers is ergo_bike
trophy. Defect-free implementation of hardware and software and a perfect match of the
ergometer-client-server architecture are the prerequisites for stable operation during these
virtual competitions. In racing situations, the availability of the networked overall system
that is required for performing ergo_bike trophy, which was developed by Bilren & Partner
Software-Design GBR in collaboration with the ergometer manufacturer Daum electronic,
could be increased significantly with the help of ArQUE.



[ TABLE OF CONTENT

Under the brand name Gossen Metrawatt, GMC-l Messtechnik GmbH located in Nurem-
berg sells high-quality systems for electrical measurement and test engineering, which are

used, among other things, for the prescribed monitoring of the electrical safety of electrical

devices and facilities. The modular measurement and test system SECUSTAR FM could be

significantly optimized in collaboration between Buren & Partner Software-Design GBR and

Fraunhofer IESE with the help of the ArQUE method: Test procedures now run faster and
taking over data from external systems is made easier.
Testo AG located in Lenzkirch was able to save effort in the development of their multi-

variant special measurement devices for refrigeration, air conditioning, and flue gas analysis

applications. This was made possible through better reusability of already existing system
components during the design of the software product lines underlying the devices in the
context of the ArQUE project.

In the case of the telecommunication system LambdaUnite Multi-Service Switch(TM) deve-

loped by Alcatel-Lucent in Nuremberg, the success of the measures taken to increase main-
tainability and ensure the evolvability of individual sub-systems was proven with the help of
systematic analyses, e.g., regarding the reduction of software clones in recent system relea-
ses. In addition, test cases in subsequent releases could be prioritized systematically through

the use of a novel defect prediction process.
Tynos IT Services developed an all-in-one solution for scanning RFID tags with mobile end

devices. In the context of the ArQuE project, the adaptability of the Mobile Transaction Ser-

vices (MTS) running on “BlackBerry”-type MDAs could be improved significantly.
WIKON Kommunikationstechnik GmbH from Kaiserslautern was able to reduce the deve-

lopment and testing effort for its wireless telecontrol system XENON8 by 35% through the

use of innovative architecture-centric methodology from the ArQUE project.

During the further course of the ArQuE project, lessons learned from all industry partners —
improved reaction to customer wishes, faster time to market, and increased maintainability

— were consolidated until April 2009. Applicability, transferability, and scalability of the ArQuUE
methodology could be proven successfully. Software architectures that were designed in an
engineering-style manner ensure success in software and systems development systematically,
efficiently, and sustainably — as empirically demonstrated in ArQUE.

Collaboration Partners

Blren & Partner Software-
Design GBR
www.spin.noris.de

Daum electronic
www.daum-electronic.de

GMC-I Messtechnik
www.gossenmetrawatt.com

Testo AG
www.testo.de

Alcatel-Lucent
www.alcatel-lucent.de

tynos GBR
www.tynos.de

WIKON Kommunikations-
technik GmbH
www.wikon.de

Further Information

ArQuE - Architecture-centric
Quality Engineering
www.iese.fraunhofer.de

It is the architecture
that determines a
product’s success!
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SERVICE-ORIENTED ARCHITECTURES

TEAMWORK FOR MORE PUBLIC SAFETY

Contact

Daniel Kerkow
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Catastrophes or major disasters frequently lead to extreme strains on the rescue units and secu-
rity forces in charge. In order to be able to collaborate quickly, in a coordinated and anticipato-
ry manner, the decision makers and institutions would require an infrastructure corresponding
to the current state of the practice, which is often non-existent. The research project “Service-
oriented architectures for the support of networks in the context of public safety” SOKNOS
shall create a service platform for the support of public safety on the basis of distributed infra-
structures, data, and processes already existing today. The focus is on the specific requirements
on the interoperability, security, and robustness of the infrastructure.

As a partner in the interdisciplinary project consortium, Fraunhofer IESE was tasked with per-
forming requirements engineering (RE). For eliciting the requirements on the platform to be
designed, numerous public safety institutions (such as police, fire departments, Federal Agency
for Technical Relief, etc.) had to be analyzed regarding their internal organization, taking into
account the respective security and non-disclosure aspects.

Eliciting and mapping the workflows required the whole range of available RE techniques. In
particular, sub-scenarios of field work in disaster situations, user roles, generalized use cases,
user requirements, wishes and problems, as well as existing IT systems were analyzed.

In a creativity workshop with numerous participants, users from different organizations and
scientists met and generated an ambitious, but realizable required state from the actual state.
Using current RE methods, this state was packaged in such a way that it could be transferred
into a Service-Oriented Architecture (SOA) as efficiently as possible. In particular, the challenge
was to match the required platform services from the user perspective with existing services
from the system architecture perspective. During this process, requirements engineering and ar-
chitecture design were fused into an integrated process without any clear separation between
the disciplines.



Life-saving collaboration:

When a major disaster happens,
seconds often make all the
difference. To prevent valuable
time being wasted during the
collaboration of the different re-
scue units, SOKNOS provides an

integrated service platform.

The result of the analysis were innovative service concepts
that allow numerous aspects and data related to major disas-
ters or catastrophe scenarios to be handled with the support
of technology. These range from reports about the current
situation (including weather, geographical conditions, traffic,
environmental data, media information) via the calculation of
resources to risk assessment and scenario simulation. A first
demonstrator of the integrated platform was presented to ex-
perts on the occasion of the third IT summit held in Darmstadt
in November 2008.

During the remainder of the project, Fraunhofer IESE will

be involved intensively in the validation of the implemented
performance features. In the field of service-oriented require-
ments engineering, the institute will especially investigate
issues relating to the active reuse of existing services in the
context of application development.

Collaboration Partners

B2M Software AG
www.b2m-software.de

Berlin Fire Department
www.berliner-feuerwehr.de

Cologne Municipal
Fire Department
www.stadt-koeln.de/3/
feuerwehr

German Research Center for
Artificial Intelligence
www.dfki.de

German Police University
www.dhpol.de

ESRI Geoinformatik GmbH
www.esri-germany.de

Fraunhofer IGD
www.igd.fraunhofer.de
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itelligence AG
www.itelligence.de

Rutgers University (CIMIC),
Newark/USA
www.newark.rutgers.edu

Darmstadt University of
Technology

www.tu-darmstadt.de

Dresden University of
Technology
www.tu-dresden.de

WWU Minster
WWWw.uni-muenster.de

SAP AG
www.sap.de

Further Information
SoKNOS - Service-oriented
architectures for the support
of networks in the context of
public safety
www.soknos.de

Requirements
Engineering
meets the highest
requirements!



<« TABLE OF CONTENT

IT-SUPPORTED WORKFLOW ANALYSIS

THE TAKE-A-CLOSE-LOOK METHOD

Contact
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Ralf Carbon

Collaboration Partner

1. FC Kaiserslautern

www.fck.de
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In which formation will the opponent play? What are the strengths and weaknesses of a po-
tential new player? Why was the last goal scored against us? Coaches and club managers want
to have quick and reliable answers to these and many other questions related to “scouting”.
Fraunhofer IESE and the soccer club 1. FC Kaiserslautern have now worked out in close collabo-
ration how these complicated processes can be simplified and accelerated.

In the context of the research focus “Virtual Office of the Future (VOF)", Fraunhofer IESE is de-
veloping workflow-oriented methods for the design of distributed electronic systems for data
processing. As part of the collaboration, some of the concepts developed in the VOF could be
transferred to scouting. During scouting, information about teams or individual players is col-
lected and analyzed systematically. The game observations themselves are done by the scouts
and then analyzed by a chief scout, who relays his assessment to the coaches and the team.
Successful scouting is based on information supplied by the scouts with the highest possible
degree of quality and on careful analysis by the chief scout.

The engineers of Fraunhofer IESE have developed an information system in support of the
scouting process in collaboration with Fuat Kilic, the assistant coach and chief scout of 1. FC
Kaiserslautern, and students from the local university. As a starting point, a methodology for
the elicitation and assessment of workflows was used that originates from requirements engi-
neering and was originally developed at Fraunhofer IESE. Specialists from the area of Usability
Engineering provide support to the students during all phases of development to maintain

the highest possible level of usability. The individual scouts can now electronically transmit the
information collected during observation of a game to the chief scout, who himself receives
support in bringing together and evaluating this information. The significant reduction in the
burden to the chief scout benefits the quality of the analysis on the one hand, and accelerates
the feedback of urgently needed data into the team’s operative training activities on the other
hand. The architecture design of the information system was done using the well-proven meth-
odology PULSE® DSSA (Product Line Software Engineering - Domain Specific Software Architec-
ture) of Fraunhofer IESE.

The system will be tested by 1. FC Kaiserslautern during the 2009 season, while development
will continue on the part of Fraunhofer IESE. Strategic planning and expansion of the collabora-
tion in the context of other core processes of the club are also envisioned.

Optimal process —
optimal result!


www.fck.de
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EXPERIENCE KNOWLEDGE IN SOFTWARE DEVELOPMENT

TESTING EMPIRICAL METHODS

Contact

Marcus Ciolkowski
Phone +49 631 6800-2233
Fax +49 631 6800-9 2233

marcus.ciolkowski@iese.fraunhofer.de

Marcus Ciolkowski

Collaboration Partner

Robert Bosch GmbH
www.bosch.de
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Engineering-style software development is sustainable and successful. This requires develop-
ment methods and tools whose suitability for the given project goals and characteristics has
been proven and whose costs, risks, and benefits are known. Bosch Corporate Research is de-
veloping and adapting software development methods for the company-internal business areas
of Robert Bosch GmbH. The Bosch Empirical Methods Lab (EML) thoroughly tests these meth-
ods in empirical studies and thereby supports the internal technology transfer from company
research to operative development.

Empirical studies, for example in the form of controlled experiments or case studies, are an ap-
proved means for proving the benefits and drawbacks of the software development methods
and tools to be investigated in a practice-oriented manner. However, performing such studies
in a professional manner requires competence in terms of planning, performing, and evaluating
such studies if relevant and robust results are to be obtained. In addition, the underlying busi-
ness processes must be taken into account appropriately, and the responsible managers must
be involved. Fraunhofer IESE with its internationally recognized expertise in the area of empiri-
cal software development processes provided intensive support to Robert Bosch GmbH during
the establishment of its own empirical method lab.

The goal of the lab is to recognize and assess the benefit of new technologies for the process
of industrial software development as early as possible. Similar to mechanical engineering,
where new materials must pass thorough material and process tests before the start of produc-
tion, new software development methods must also be tested before being introduced into
industrial practice. Insufficiently optimized, inefficient, or defective process may severely disrupt
active development processes and demotivate employees. Empirical studies performed in ad-
vance can also check the usability and practical suitability of the respective processes beyond
merely technical aspects and indicate potential areas of optimization.


www.bosch.de
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During the initial phase of the Empirical Method Lab (EML), the needed infrastructure was es-
tablished first at Robert Bosch GmbH, consisting mainly of a “method suitcase” for document-
ing the empirical processes, and access to company-internal test persons. Software engineers
from Fraunhofer IESE transferred the necessary competence regarding empirical processes

in method development. Practically applicable processes were documented in the form of a
“method suitcase” and relevant metrics were developed for the future analysis of the studies.

After the launch of the Empirical Method Lab, the focus of the work was on the performance
of studies. In the future, additional studies will be performed. Another methodological focus
will be the summarizing analysis of results across several studies and their comparison with data
outside Robert Bosch GmbH.

Observe, analyze,
optimize!
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SOFTWARE ENGINEERING IN HEAVY INDUSTRY

SOFTWARE LIKE STEEL -
SOLID AND FLEXIBLE AT THE SAME TIME
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The South Korean Pohang Iron and Steel Company POSCO is the world's fourth-largest pro-
ducer of steel. Currently, POSCO is operating two steel plants, one in Pohang and one in
Gwangyang. The production of steel encompasses several process steps, from the mining of
pig iron via the actual production of steel in the converter to the removal of impurities in special
furnaces. After a brief cooling period, the liquid steel is shaped into slabs, billets, or blooms in
continuous casting systems (CCS) and then processed further in hot or cold rolling mills.

The entire process runs fully automatically and is controlled by programmable logic controllers.
Software-based systems are also used to set up, track, and archive the production processes

in real time. Due to the high degree of abrasion caused by the harsh operating conditions,
production facilities and their corresponding electronic components must be replaced often in
a steel plant. Furthermore, there are numerous variants due to different production lines and
hardware manufacturers.

Against this background, Fraunhofer IESE successfully employed the institute’s own product line
engineering framework PuLSE® DSSA. By using PULSE®, a product line-based system architec-
ture could be developed that is optimally prepared for potential change scenarios.

In the context of practical project work, the engineers from Fraunhofer IESE first analyzed the
control software of an automatic continuous casting system at POSCO together with its cor-
responding documentation. In this endeavor, the tool SAVE (Software Architecture Visualiza-
tion and Evaluation), also developed by Fraunhofer IESE, proved to be valuable especially for
reconstructing, respectively complementing, the undocumented views of the existing software
architecture.


www.bosch.de

Afterwards, the specialists from Kaiserslautern used PULSE® DSSA to study the influence of
configuration changes made to the CCS on its system software in order to evaluate the flex-
ibility of the underlying software architecture. Scenario-based analyses in combination with the
measurement data obtained through PULSE® DSSA allowed both qualitative and quantitative
inferences regarding the concrete impact of potential changes as well as identification of pos-
sible flaws in the design of the reviewed architecture.

Based on the lessons learned from analyzing the legacy system, a new product line architec-
ture for the software systems of future continuous casting systems at POSCO was developed

in the next step. The feasibility of this software design was subsequently validated in a pilot
implementation, which focused especially on key concepts intended to ensure, in particular, the
envisioned flexibility and maintainability of future control software for new CCS or CCS to be
modified.

In order to enable POSCO in the future to develop its own components that are in tune with
the newly designed product line architecture, Fraunhofer IESE developed methodological guide-
lines that were taught in training sessions at the production site. During the seven-month dura-
tion of the project, an engineer from the Korean steel company was based at the institute in
Kaiserslautern to support smooth cooperation with the distant collaboration partner and ensure
an efficient transfer of technology.

PIRYOIENCHES
AT

Software
Engineering strikes
the iron while it’s
hot!
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IT SUPPORT IN EVERYDAY LIFE

EMERGE:

SMART AND PROACTIVE LIVING

Contact

Thomas Kleinberger
Phone +49 631 6800-2288
Fax +49 631 6800-1599

thomas.kleinberger@iese.fraunhofer.de

Thomas Kleinberger

Further Information

The EMERGE Project

www.emerge-project.eu

EMERGE is funded by the
European Commission in the
context of the 6th Framework
Programme under project
number IST-2005-045056.

[Z1]=]

Information Society
Technologies
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Due to the demographic and social changes expected for the next few decades, age-related
medical emergencies and thus rescue service missions will experience a dramatic increase. This
will happen all over the world, especially, however, in most European countries. Already today,
44 % of the resources of medical emergency and rescue services are used for people over 70
years of age. In the future, significantly higher costs are therefore to be expected for rescue
services and the health care system in general. However, affordable and yet high-quality emer-
gency care is the prerequisite for people to live independent lives in their familiar environments
until old age.

The aim of the EU project EMERGE — Emergency Monitoring and Prevention is to develop a
modern and automated environment for elderly people using Ambient Intelligence technolo-
gies. The sensors that are needed for unobtrusively monitoring elderly people in their daily lives
are primarily integrated into the home environment. Sensors mounted on people’s bodies are
only used for monitoring vital parameters such as pulse. The data captured on the environment
and the residents are fed into a so-called “Human Capability Model” (HCM), which combines
the functional assessment of movements, activities, and vital data and derives Activities of
Daily Life (ADL). The HCM is divided into a series of sub-models for sensors, environment, the
functional health condition of an individual, and descriptions of normal, resp. irregular, activi-
ties from an emergency medicine perspective. These sub-models adapt to the respective “abili-
ties” of the individual in question and to his or her very specific environment in order to detect
potential, respectively acute, emergencies as accurately as possible. The system-generated
assistance in case of an emergency is performed incrementally and involves other stakehold-
ers such as family members, neighbors, caregivers, and emergency rescue dispatch centers.
Emergency-specific information is transmitted using modern communication technologies in
order to enable optimal reaction to the respective situation while improving resource disposition
at the same time.


http://www.emerge-project.eu
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The benefits and disadvantages of the models, technologies, and solutions developed in
EMERGE are studied under realistic conditions in two field trials as well as under laboratory con-
ditions (including studies performed at the Assisted Living Laboratory of Fraunhofer IESE). These
studies employ engineering-style quality models. They are performed from the perspective of
the people affected and from that of professional caregivers, as well as under technological
aspects. In the medium term, positive results may lead to new medical and technical guidelines
and standard operating procedures for emergency medicine and dispatch offices.

Collaboration Partners

Siemens Corporate Techno-

logy
www.ct.siemens.com

Westpfalz-Klinikum Kaisers-
lautern

www.westpfalz-klinikum.de

e-ISOTIS

www.e-isotis.org/

Bay Zoltan Foundation for
Applied Research
www.bzlogi.hu

Art of Technology
www.art-of-technology.ch

European Microsoft Innovati-
on Center (EMIC)
www.microsoft.com/emic/

National Center of Scientific
Research

"Demokritos”
www.demokritos.gr

Medical University of Graz
www.meduni-graz.at/

Technology that
thinks ahead!


http://www.westpfalz-klinikum.de
http://www.e-isotis.org/
http://www.bzlogi.hu
http://www.art-of-technology.ch
http://www.microsoft.com/emic/
http://www.demokritos.gr
http://www.meduni-graz.at/
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Fraunhofer-Institut fir Experimentelles Software Engineering
Fraunhofer-Platz 1

67663 Kaiserslautern

Germany

Phone +49 631 6800-6000

Fax +49 631 6800-1099

www.iese.fraunhofer.de

By car

Coming from the West on Autobahn A6, take the exit
Kaiserslautern-West (15), then go towards downtown and
follow the signs towards the university. Before you get to
the university, you will reach the building complex of the
Fraunhofer Center a few hundred meters down Trippstadter
Strasse, on the right side of the street.

Coming from the East on Autobahn A6, go to the Autobahn
Interchange (”Autobahndreieck”) Kaiserslautern, and take
the exit Kaiserslautern-Centrum (16a). Then first follow the
signs towards Betzenberg Soccer Stadium, then towards the
university. It is best to use the detour behind the train station
via Zollamtstrasse; at the end of the street, continue straight
ahead into Trippstadter Strasse. The building complex of the
Fraunhofer Center is located approx. 500m down the street
on the right side.

1121113

Getting there by means of electronic navigation:

Since most likely, the Fraunhofer-Platz is not yet listed in
most electronic navigation systems, we recommend using
“Trippstadter Strasse 125" as the destination instead. The
Fraunhofer Center is located directly across the street..

By rail and bus

Proceed to the main train station, Kaiserslautern Hauptbahn-
hof, and then either take a taxi or take TWK city bus no.

106 (towards Molschbach) or no. 115 (towards Universitat),
getting off at the stop “Fraunhofer-Zentrum”.

By air
From Frankfurt Rhein Main Airport, either by train (approx. 2
hours) or by rental car (approx. 1.5 hours).


http://www.iese.fraunhofer.de
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Fraunhofer USA Center for Experimental Software Engineering
5825 University Research Court

Suite 1300

College Park, MD 20740-3823

USA

Phone +1 240 487-2905

Fax +1 240 487-2960

www.fc-md.umd.edu

By Car

Directions from the North

Take Interstate 95 (195) South (East part of Washington
Beltway, 1495). Take Route 201, Kenilworth Avenue exit.

At the end of the exit ramp, go right.

Continue past the light for Paint Branch Parkway / Good
Luck Road through one more light. Turn right at light for
River Road. After crossing over a small bridge, turn right onto
University Research Court.

Our building is at the end of University Research Court on the
right. Go in the front doors in the center of the building.

We are on the first floor, past the elevators, and to the left.

Directions from the South - traveling northbound on
Interstate 95 (195)

Take 195 North to the Washington Beltway — | 495, going
North or towards College Park. Take the exit for Route 50,
going west, towards Washington, DC. Take the exit for Route
410, Veterans Highway. At the end of the exit ramp, go right.
Continue on 410, crossing through the traffic light at Route
450. The road will come to a “T", turn left, following the
signs for 410. You will pass under the Baltimore/\Washington
Parkway and through several lights.

: @ o ) 1

munnrm?‘-'u_ *ET‘%F’ £ - E .t
= a-"':"';‘_ ‘{'J . il ] i
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i
VIRGINTA
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At the light for Route 201 Kenilworth Avenue, turn right.
Turn left onto River Road.

After crossing over a small bridge, turn right onto University
Research Court.

Our building is at the end of University Research Court on the
right. Go in the front doors in the center of the building.

We are on the first floor, past the elevators, and to the left.

Directions from the Washington, DC area

Take DC-295 North, following signs for the Baltimore/Wash-
ington Parkway. Exit at Riverdale Road/Route 410, turning left
onto Riverdale Road, which becomes East-West Highway.

Go to Route 201 Kenilworth Avenue and turn right.

Turn left onto River Road.

After crossing over a small bridge, turn right onto University
Research Court.

Our building is at the end of University Research Court on the
right. Go in the front doors in the center of the building.

We are on the first floor, past the elevators, and to the left.
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FRAUNHOFER IESE CONTACT PERSONS

Dial Phone No.
+49 631 6800- ...

Executive Board 1001 Prof. Dieter Rombach
Executive Director
dieter.rombach@iese.fraunhofer.de

1101 Prof. Peter Liggesmeyer
Director
peter.liggesmeyer@iese.fraunhofer.de

1201 Prof. Frank Bomarius
Director of Operations
frank.bomarius@iese.fraunhofer.de

1205 Holger Westing
Managing Director ET
i

Department Head Central Services

holger.westing@iese.fraunhofer.de

Staff Functions 6000 Alexander Rabe \
Head of PR- / Marketing _[1 i. :
and Assistent to the Executive Director :4_“
alexander.rabe@iese.fraunhofer.de \ ”

»
2239 Sonnhild Namingha

Contact Office CESE (USA) -
Student Exchange Program 4‘;}
sonnhild.namingha@iese.fraunhofer.de l‘-':

1141 115



<« TABLE OF CONTENT

Division Managers

Departmant Heads

2272 Dr. Mario Trapp 1601 Jorg Dorr
Software Development Requirements and Usability
Division Engineering (RUE)
mario.trapp@iese.fraunhofer.de joerg.doerr@iese.fraunhofer.de
2246 Dr. Martin Becker
Product Line Architectures (PLA)
martin.becker@iese.fraunhofer.de
2272 Dr. Mario Trapp
Component Engineering (CE)
mario.trapp@iese.fraunhofer.de
1301 Dr. Jirgen Minch 2193 Dr. Jens Heidrich
Quality Management Processes and Measurement (PAM)
Division jens.heidrich@iese.fraunhofer.de
juergen.muench@iese.fraunhofer.de
2105 Dr. Robert Eschbach
Testing and Inspections (TAI)
robert.eschbach@iese.fraunhofer.de
1204 Dr. Reinhard Schwarz
Security and Safety (SAS)
reinhard.schwarz@iese.fraunhofer.de
1201 Prof. Frank Bomarius 2118 Dr. Martin Wessner
Competence Management Experience Management (EM)
Division martin.wessner@iese.fraunhofer.de
frank.bomarius@iese.fraunhofer.de
2198 Silke Steinbach-Nordmann

Education and Training (EAT)
silke.steinbach-nordmann@iese.
fraunhofer.de




Business Area Managers
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1603

1602

1602

2154

1604

2160

Ralf Kalmar
Automotive and Transportation Systems
ralf kalmar@iese.fraunhofer.de

Dr. Volker Hibsch
Telecommunication, Telematics and
Service Providers
volker.huebsch@iese.fraunhofer.de

Rolf Hendrik van Lengen
Health Care
rolf.van.lengen@iese.fraunhofer.de

Daniel Kerkow
Medical Systems
daniel kerkow@iese.fraunhofer.de

Michael Ochs
Information Systems
michael.ochs@iese.fraunhofer.de

Petra Steffens
eGovernment
petra.steffens@iese.fraunhofer.de
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INFORMATION SERVICE

Fraunhofer-Institut far To receive further information, please fax us
Experimentelles Software Engineering a copy of this page.
Fraunhofer-Platz 1

67663 Kaiserslautern Fax +49 631 6800-9 1002

Germany

Further Information Return Address

3 Annual Report 2008 of Fraunhofer IESE, print version
(German) Title

3 Annual Report 2008 of Fraunhofer IESE, print version

(English) Last Name, First Name

O Annual Report 2008 of Fraunhofer IESE, CD-ROM version
(German & English) Company

(3 short films of Fraunhofer IESE, DVD, German

Position
(3 sShort films of Fraunhofer IESE, DVD, English
O Fraunhofer IESE: Overview Department
(3 The Fraunhofer-Gesellschaft from A-Z

Address
(J Annual Report of Fraunhofer-Gesellschaft
O STI Software Technologie Initiative Kaiserslautern e. V. Zip Code / City
(3 Please add my address

Phone
A PDF file of the Fraunhofer IESE Annual Report 2008 with
included Appendix and other publications (press releases, Fax
previous Annual Reports) are available at
www.iese.fraunhofer.de E-mail

Fraunhofer IESE Point of Contact:
Alexander Rabe

Head of PR / Marketing

Phone +49 631 6800-6000

Fax +49 631 6800-9 1002
presse@iese.fraunhofer.de







<« TABLE OF CONTENT

APPENDIX

NETWORK IN SCIENCE AND INDUSTRY

INDUSTRIAL PARTNERS

NATIONAL RESEARCH PARTNERS

INTERNATIONAL RESEARCH PARTNERS

INTERNATIONAL SOFTWARE ENGINEERING RESEARCH NETWORK (ISERN)
VISITORS HOSTED

PROFESSIONAL CONTRIBUTIONS

LECTURING ASSIGNMENTS

EDITORIAL BOARDS

COMMITTEE ACTIVITIES

SCIENTIFIC AND TECHNOLOGICAL ADVISORY BOARDS
PARTICIPATION IN DELEGATIONS

MEMBERSHIPS IN INDUSTRIAL ADVISORY BOARDS
MEMBERSHIPS IN PROFESSIONAL ASSOCIATIONS
KEYNOTES

PRESENTATIONS

SCIENTIFIC CONTRIBUTIONS

BOOKS

ARTICLES IN BOOKS

ARTICLES IN JOURNALS

CONTRIBUTIONS TO CONFERENCE PROCEEDINGS
PROCEEDINGS BY EDITORS

FRAUNHOFER IESE REPORTS

DOCTORAL THESES

DIPLOMA AND MASTER THESES

PROJECT AND BACHELOR THESES

AWARDS
INTERNAL AWARDS
EXTERNAL AWARDS

120
120
121
122
122
123

124
124
124
125
126
127
127
127
128
128

134
134
134
134
135
143
144
146
146
147

147

147
147

1181119



<« TABLE OF CONTENT

INDUSTRIAL
PARTNERS"

- ABB AG, Mannheim

- actano GmbH, Munich

- ADACORE SARL, Paris,
France

- Alcatel SEL AG, Stuttgart

- ALTEC Information and

Communication Systems
S.A., Athens, Greece

- Artemis International
GmbH, Munich

- Art of Technology AG
(AQT), Zurich, Switzerland

- ASTEC SPZ O.0., Zielona
Gora, Poland

- Atmos MedizinTechnik
GmbH, Lenzkirch

- Beecon GmbH, Karlsruhe

- Berufsgenossenschaft fir
Gesundheitsdienst und
Wohlfahrtspflege, Ham-
burg

- Blren & Partner Software
Design GbR, Nuremberg

- Bundesamt fur Sicherheit

in der Informationstechnik,

Bonn
- BMW AG, Munich

- brainbot Technologies AG,
Mainz

- CC GmbH, Wiesbaden

- CosmosDirekt, Saarbri-
cken

- Cosmos Finanzservice
GmbH, Saarbriicken

- Cybits Systems Security
GmbH, Mainz

- Daimler AG, Ulm

- DCON Software & Service
AG, Kaiserslautern

1) Industrial Partners are located in
Germany unless stated otherwise.
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Delta Softwaretechnologie
GmbH, Schmallenberg

Deutsche Telekom AG - T-
com, Darmstadt

Diamant Software GmbH
& Co. KG, Bielefeld
DOCOMO Communica-
tion Laboratories Europe
GmbH, Munich

dynetic solutions, Kaisers-
lautern

empolis knowledge mana-
gement gmbh, Gutersloh
EADS Deutschland GmbH,
Munich

ETAS GmbH, Stuttgart

EUROCAT GmbH, Darm-
stadt

Europaisches Microsoft
Innovations Center GmbH,
Aachen

EWM Hightec Welding
GmbH, Mindersbach
Freudenberg Anlagen und
Werkzeugtechnik GmbH,
Laudenbach

FUJITSU Enabling Software
Technology GmbH, Mu-
nich

FUJITSU Laboratories of
Europe Ltd., Hayes, United
Kingdom

Gasanstalt Kaiserslautern
AG, Kaiserslautern
GEF-RIS AG, Leimen

Giesecke & Devrient
GmbH, Munich

Greengate AG, Windeck
Hitachi Ltd., Tokyo, Japan

Hofmann Maschinen-
und Anlagenbau GmbH,
Worms-Rheindtrkheim

Hottinger Maschinenbau
GmbG, Mannheim

Human Solutions GmbH,
Kaiserslautern

IBS AG engineering con-
sulting software, Hohr-
Grenzhausen

ICTeam Internet Consul-
ting AG, Trier

IHK Zetis GmbH, Kaisers-
lautern

Inos Automatisierungssoft-
ware GmbH, Herrenberg
Insiders GmbH, Kaiserslau-
tern

John Deere AMS, Zweibr(-
cken

Jyvaskylan Yliopisto, Jyvas-
kyla, Finland

imbus AG, Mohrendorf
INSPIRE AG, Paderborn
iXtronics GmbH, Pader-
born

KEIPER GmbH & Co. KG,
Kaiserslautern

Kugler Maag + Comp. Ltd.
& Co. KG, Kornwestheim
KUKA Schweissanlagen
GmbH, Augsburg
LogControl GmbH, Pforz-
heim

Lufthansa Systems AS
GmbH, Norderstedt
market maker Software
AG, Kaiserslautern
maxess systemhaus gmbh,
Kaiserslautern

MBtech Consultig GmbH,
Sindelfingen

method park Software
AG, Erlangen
Metropolregion Rhein-
Neckar GmbH, Mannheim
Microsoft Deutschland
GmbH, UnterschleiBheim

Mitsubishi Research Insti-
tute, Tokyo, Japan

MPDV Mikrolab GmbH,
Rémerberg

Munchner Ruckversiche-
rungs-Gesellschaft AG,
Munich

NIWA-WEB Solutions Nie-
deracher & Wahler OEG,
Vienna, Austria

Nokia Corporation, Helsin-
ki, Finland

Nokia GmbH, Bochum
Panasonic Automotive
Systems Europe GmbH,
Neumunster

PikeTec GmbH, Berlin
POSCO, Pohang City,
Korea

Porsche AG, Stuttgart
proALPHA Software AG,
Weilerbach

psb intralogistics GmbH,
Pirmasens

Psipenta Software Systems
GmbH, Berlin

OrgaTech Unternehmens-
beratung, Linen

Otwarty Rynek Elektronicz-
ny S.A., Warsaw, Poland
Polarion Software GmbH,
Stuttgart

QA Systems GmbH, Stutt-
gart

Ricoh Company Ltd.,
Tokyo, Japan
Robert-Bosch GmbH,
Stuttgart

Roche Diagnostics GmbH,
Mannheim

Rodan Systems Spolka
Akcyjna, Warsaw, Poland
SAC Sirius Advanced Cy-
bernetics GmbH, Karlsruhe
SAP AG, Walldorf

Schneider electric GmbH,
Seligenstadt
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- SHE Informationstechnolo-
gie AG, Ludwigshafen

- Schraml GmbH, Vagen

- Siemens AG, Munich

- Siemens Information
Systems Limited, Mumbai,
India

- Siemens Medical Solutions
Health Service AG, Erlan-
gen

- SOFTEAM, Paris, France

- SOFTWIN S.R.L., Bukarest,
Romania

- Sportbund Rheinhessen,
Mainz

- SQS Software Quality
Systems AG, Cologne

- Steinbichler Optotechnik
GmbH, Neubeuern

- Stryker Leibinger GmbH,
Freiburg

- Suddeutsche Klassenlotte-
rie, Munich

- Technische Werke Kaisers-
lautern Versorgungs-AG,
Kaiserslautern

- Telekomunikacja Polska
S.A., Warsaw, Poland

- Telenor ASA, Fornebu,
Norway

- Testing Technologies IST
GmbH, Berlin

- Testo AG, Lenzkirch

- T-Mobile International AG
& Co KG, Bonn

- Valeo Schalter und Sen-
soren GmbH, Bietigheim-
Bissingen

- Vision Tools GmbH, Wag-
hausel

- WIKON Kommunikations-
technik GmbH, Kaiserslau-
tern

NATIONAL RESEARCH
PARTNERS

- Arbeitsgruppe Software-
technik, Universitat Bre-
men (Software Enginee-
ring Research Group,
University of Bremen),
Bremen

- Berufsakademie Karlsruhe
(University of Cooperative
Education Karlsruhe),
Karlsruhe

- Deutsches Forschungs-
zentrum flr Kinstliche
Intelligenz GmbH (DFKI)
(German Research Center
for Artificial Intelligence
GmbH), Kaiserslautern

- European Space Agency
(ESA), Darmstadt

- Fachbereich Elektrotechnik
und Informatik, Fachhoch-
schule Munster (Depart-
ment of Electronical Engi-
neering and Informatics,
Muenster University of
Applied Sciences), Munster

- Fachbereich Maschinen-
bau, Fachhochschule Kai-
serslautern (Department of
Mechanical Engineering,
Kaiserslautern University of
Applied Sciences), Kaisers-
lautern

- Fachbereich Physikalische
Technik, Fachhochschule
Mdnster (Institute for Phy-
sical Technology, Muenster
University of Applied
Sciences), Steinfurt

- Fachhochschule Furtwan-
gen (Furtwangen Univer-
sity of Applied Sciences),
Furtwangen

- Forschungszentrum In-
formatik (FZI) (Research
Center for Information

Technologies), Karlsruhe

Fraunhofer-Verbund
Informations- und Kom-
munikationstechnik (luk)
(Fraunhofer Information
and Communication Tech-
nology Group), Berlin

Georg-August-Universitat
Gottingen (Georg-August-
University Gottingen), Got-
tingen

Hamburger Informatik
Technologie-Center e.V.,
Universitat Hamburg
(Computer Science Tech-
nology Center of Ham-
burg, University of Ham-
burg), Hamburg

Hasso-Plattner-Institut
fur Softwaresystemtech-
nik, Universitat Potsdam
(Hasso-Plattner-Institute
for Software Systems
Engineering, University of
Potsdam), Potsdam
Hochschule der Medien
(Stuttgart Media Universi-
ty), Stuttgart

Institut fUr Informatik 1V,
Technische Universitat
Minchen (Institute for
Computer Science, Techni-
cal University of Munich),
Munchen

Institut fir Technologie
und Arbeit, Technische
Universitat Kaiserslautern
(Institute for Technology
and Work, University of
Kaiserslautern), Kaiserslau-
tern

Lehrstuhl fur Software
Systeme, Universitat
Duisburg-Essen (Institute
for Computer Science
and Information Systems,
University of Duisburg-
Essen), Essen

L3S Learning Lab Lower
Saxony, Universitat Han-
nover (Learning Lab Lower
Saxony, University of
Hanover), Hanover

Oldenburger Forschungs-
und Entwicklungsinstitut
fir Informatik-Werkzeuge
und -Systeme OFFIS e.V.
(Oldenburg Research and
Development Institute for
Computer Science Tools
and Systems), Oldenburg

Rheinisch-Westfalische
Technische Hochschule
Aachen (RWTH Aachen
University), Aachen

Technische Universitat
Clausthal (Clausthal Uni-
versity of Technology),
Clausthal

Technische Universitat
Kaiserslautern (University
of Kaiserslautern),
Kaiserslautern

Thiringer Anwendungs-
zentrum flr Software,
Informations- und Kom-
munikationstechnologie
GmbH (Thdringen Appli-
cation Center for Software
and Technology of
Information and Commu-
nication), llmenau

Universitat Karlsruhe
(University of Karlsruhe),
Karlsruhe

Universitat Koblenz-Lan-
dau (University of Koblenz-
Landau), Landau
Universitat Leipzig (Univer-
sity of Leipzig), Leipzig
Universitat Potsdam
(University of Potsdam),
Potsdam

Westpfalz-Klinikum
GmbH, Kaiserslautern
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INTERNATIONAL
RESEARCH PARTNERS

- Akademia Ekonomicczna
W Poznaniu, Poznan,
Poland

- Bay Zoltan Foundation for
Applied Research, Buda-
pest, Hungary

- Bournemouth University,
Poole, United Kingdom

- Center for Empirically
Based Software Engineer-
ing CeBase, Maryland,
USA

- Concordia University,
Quebec, Canada

- Experimental Software
Engineering Group of the
University of Maryland
(UMD/ESEG), College Park,
USA (formal affiliation
agreement)

- Facultés Universitaires
Notre-Dame de la Paix,
Namur, Belgium

- Faculty of Informatics,
University Dzemal Bijedic,
Mostar, Boznia-Herzegovi-
na

- Faculty of Information

Technology, University of
Akureyri, Akureyri, Iceland

- Helsinki University of Tech-
nology, Espoo, Finland

- Heriot-Watt University, Ed-
inburgh, United Kingdom

- Information Society Open
To Impairments, Athens,
Greece

- Information-technology
Promotion Agency, Tokyo,
Japan

1221 123

Infovide Spolka Akcyjna,
Warsaw, Poland

Institut National Polytech-
nique de Toulouse, Tou-
louse, France

Japan Electronics and
Information Technology,
Tokyo, Japan

Japan Aerospace Explora-
tion Agency JAXA, Tokyo,
Japan

Japan Manned Space Sys-
tems Corporation, Ibaraki,
Japan

Jozef Stefan Institute,
Ljubljana, Slovenia

Kyungpook National Uni-
versity, Daegu, Korea

Laboratory for Software
Engineering Decision Sup-
port, University of Calgary,
Calgary, Canada

Latvijas Universitates
Matematikas un Informati-
kas Instituts, Riga, Latvia

Medical University of Graz,
Graz, Austria

National Centre for Scien-
tific Research DEMOKRI-
TOS, Athens, Greece
National College of
Ireland,Dublin, Ireland
National ICT Australia
(NICTA), Australian Tech-
nology Park,Eveleigh,
Australia

National University of
Ireland, Galway, Ireland

New Bulgarian University,
Sofia, Bulgaria

Open University, Milton
Keynes, United Kingdom

Polish Japanese Institute of
Information Technology,
Warsaw, Poland

Politecnico di Milano,
Milan, Italy

Politechnika Warszawska,
Warsaw, Poland

SQI Software Quality Insti-
tute, Brisbane, Australia

Swinburne University of
Technology, Hawthorn,
Australia

Swiss Federal Institute of
Technology, Zurich, Swit-
zerland

Tampere University of
Technology (Pori), Pori,
Finland

Technical University of
Vienna, Vienna, Austria
Technische Universiteit

Eindhoven, Eindhoven,
The Netherlands

Universidad de Lleida,
Lleida, Spain

Universidad Nacional
Autonoma de México, Me-
xico City, Mexico
Universidad Rey Juan Car-
los, Mostoles, Spain
Universitat fir Bodenkultur
Wien, Vienna, Austria
Universiteit Maastricht,
Maastricht, The Nether-
lands

University of Innsbruck,
Innsbruck, Austria
University of Queensland,
Brisbane, Australia

VTT Electronics, Oulu,
Finland (formal affiliation
agreement)

INTERNATIONAL
SOFTWARE
ENGINEERING
RESEARCH NETWORK
(ISERN)

- Avaya Labs, USA

- Blekinge Institute of Tech-
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Kloos, Johannes; Eschbach,
Robert; Zechner, Axel:
Generation and Analysis

of Test Oracles for a Highly
Configurable Train Control
System: A Case Study.
Kaiserslautern, 2008
(IESE-Report 071.08/E)
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Knodel, Jens; Muthig, Dirk;
Haury, Uwe; Meier, Gerald:
Architecture Compliance
Checking - Experiences from
Successful Technology Trans-
fer to Industry.
Kaiserslautern, 2008
(IESE-Report 028.08/E)

Knodel, Jens; Muthig, Dirk;
Forster, Thomas; Capilla,
Rafael:

Reversing the Reasons for
Changes by A-posteriori
Recording of Decisions Made.
Kaiserslautern, 2008
(IESE-Report 029.08/E)

Knodel, Jens; Muthig, Dirk:
A Decade of Reverse Engi-
neering at Fraunhofer IESE -
The Changing Role of Re-
verse Engineering in Applied
Research.

Kaiserslautern, 2008
(IESE-Report 036.08/E)

Knodel, Jens; Muthig, Dirk;
Rost, Dominik:

Constructive Architecture
Compliance Checking - An
Experiment on Support by
Live Feedback.
Kaiserslautern, 2008
(IESE-Report 051.08/E)

Nehmer, Jirgen; Kleinberg-
er, Thomas:

Summary of the Seminar

on Assisted Living Systems

- Models, Architectures and
Engineering Approaches.
Kaiserslautern, 2008
(IESE-Report 035.08/E)

Ras, Eric:

Improving Application and
Understanding of Experience
Packages through Learning
Spaces.

Kaiserslautern, 2008
(IESE-Report 076.08/E)

Ras, Eric; Rech, Jorg; We-
ber, Sebastian:
Collaborative Authoring of
Learning Elements for Adap-
tive Learning Spaces.
Kaiserslautern, 2008
(IESE-Report 077.08/E)

Ras, Eric; Ilin, Dimitri:
Using Decision Models for
the Adaptive Generation of
Learning Spaces.
Kaiserslautern, 2008
(IESE-Report 078.08/E)

Schwarz, Reinhard; Peine,
Holger; Mandel, Stefan:
SecFlow: Automatische Ermit-
tlung sicherheitskritischer
Datenflisse in Quellcode.
Kaiserslautern, 2008
(IESE-Report 088.08/D)
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DOCTORAL THESES

Diekmann, Holger:
Software Resource Consump-
tion Engineering for Mass
Produced Embedded System
Families.

Stuttgart: Fraunhofer IRB
Verlag, 2008

(PhD Theses in Experimental
Software Engineering Vol.
22).

Zugl.: Kaiserslautern, Techn.
Univ., Diss., 2008

ISBN 978-3-8167-7632-1

Kleinberger, Thomas:

Ein Modell fUr das situative
Lernen mit adaptiven kon-
tinuierlichen Medien.
Mdnchen: Verlag Dr. Hut,
2008

Zugl.: Kaiserslautern, Techn.
Univ., Diss., 2008

ISBN 978-3-89963-743-4

Trendowicz, Adam:
Software Effort Estimation
with Well-Founded Causal
Models.

Stuttgart: Fraunhofer IRB
Verlag, 2008

(PhD Theses in Experimental
Software Engineering Vol.
23).

Zugl.: Kaiserslautern, Techn.
Univ., Diss., 2008

ISBN 978-3-8167-7826-4
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DIPLOMA AND
MASTER THESES

Ehrhardt, Christian; Rom-
bach, H. Dieter (Supervisor);
Eisenbarth, Michael (Super-
visor):

A systematic approach to the
transition from task-oriented
requirements in TORE to a
component-based design in
KobrA.

Kaiserslautern, Techn. Univ.,
Dipl., 2008

Fehrenz, Aline; Adam, Se-
bastian (Supervisor); Grimm,
Rudiger (Supervisor):
Strategien zur Verkntpfung
fachlicher und technischer
Anforderungen in Service-
orientierten Architekturen.
Koblenz-Landau, 2008
Kaiserslautern, Techn. Univ.,
Masterarbeit, 2008

Hack, Michael; Rombach, H.
Dieter (Supervisor); Muthig,
Dirk (Supervisor); Sander,
Dietmar (Supervisor):
Evaluation of model based
specifications integrated

into Airbus tool and process
environment.

Kaiserslautern, Techn. Univ.,
Dipl., 2008

Heltewig, Sebastian; Ligges-
meyer, Peter (Supervisor);
Doerr, Joerg (Supervisor);
Riegel, Norman (Supervisor);
Engeroff, Thomas (Supervi-
sor):

Improving the Use Case Point
Method.

Kaiserslautern, Techn. Univ.,
Dipl., 2008

Hildenbrand, Timo Peter;
Rombach, Dieter (Supervi-
sor); Mandel, Stefan (Super-
visor):

Sicherheitsbewertung von
Datenfllssen in Java-Pro-
grammen.

Kaiserslautern, Techn. Univ.,,
Dipl., 2008

Kloos, Johannes; Ligges-
meyer, Peter (Supervisor);
Eschbach, Robert (Supervi-
sor):

Generating test oracles from
grammar schemes.
Kaiserslautern, Techn. Univ.,
Dipl., 2008

Nicolay, Joachim; Rombach,
Dieter (Supervisor); Mandel,
Stefan (Supervisor):
Entwicklung eines Compiler-
frontends fur PHP.
Kaiserslautern, Techn. Univ.,
Dipl., 2008

Schneider, Hans-Peter; Keller,
Joérg (Supervisor); Schwarz,
Reinhard (Supervisor):
Automatisierte Durchflussan-
alyse fur CISCO PIX Firewalls.
Hagen, FernUniversitat, Dipl.,
2008

Stamber, Christian; Rom-
bach, H. Dieter (Supervisor);
Adam, Sebastian (Supervi-
sor); Stein, Sebastian (Super-
visor):

Transformation von Ge-
schaftsprozessen auf SOA
Plattformen mit Hilfe seman-
tischer Technologien.
Kaiserslautern, Techn. Univ.,,
Dipl., 2008

Starck, Sabrina; Schmidt, Ger-
hard (Supervisor); Allweyer,
Thomas (Supervisor):
Erstellung und Entwicklung
eines Wikis zur Unterstut-
zung des ReqMan Prozess-
rahmenwerks zur Analyse
und Verbesserung des An-
forderungsmanagement in
KMUs.

Kaiserslautern, FH, Dipl.,
2008

Yilmaz, llhan; Schwinn, Hans
(Supervisor); Adam, Sebas-
tian (Supervisor):
Entwicklung einer Plattform
flr adaptive Benutzerschnitts-
tellen - Modellierung, Archi-
tektur und Implementierung.
Worms, FH, Dipl., 2008

Zimmer, Bastian; Ligges-
meyer, Peter (Supervisor);
Trapp, Mario (Supervisor):
Safety Concept Trees. An
Approach to a Formalized De-
piction of Safety Concepts for
Safety-Critical Systems.
Kaiserslautern, Techn. Univ.,
Dipl., 2008
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PROJECT AND
BACHELOR THESES

Feng, Yue; Rombach, H.
Dieter (Supervisor); Snoek,
Bjorn (Supervisor); Elber-
zhager, Frank (Supervisor):
Integration of a code checker
into the experienced-based
inspection tool ISI.
Kaiserslautern, 2008

Gieser, Markus; Liggesmey-
er, Peter (Supervisor); Rom-
bach, H. Dieter (Supervisor);
Bauer, Thomas (Supervisor):
Prototypische Umsetzung der
Erweiterung von statistischen
Testmodellen fir das risiko-
basierte Testen in Eclipse.
Kaiserslautern, Techn. Univ.,
Bachelorarbeit, 2008

Heltewig, Sebastian; Rom-
bach, H. Dieter (Supervisor);
Snoek, Bjorn (Supervisor);
Nick, Markus (Supervisor):
Konzeption und Implemen-
tierung eines intelligenten
Wartungsleitstands fir das
erfahrungsbasierte Software-
Inspektionswerkzeug ISI.
Kaiserslautern, 2008

Li, Jiancan; Liggesmeyer, Pe-
ter (Supervisor); Rombach,
Dieter (Supervisor); Bauer,
Thomas (Supervisor):
Visualization of Statistical Fig-
ures from Model-based Test-
ing as an Eclipse Prototype.
Kaiserslautern, Techn. Univ.,
Bachelorarbeit, 2008

Storck, Michael; Rombach,
H. Dieter (Supervisor); Man-
del, Stefan (Supervisor):
Erstellung von Codemodellen
aus Bytecode.

Kaiserslautern, 2008

INTERNAL AWARDS

Hufen, Andrea:
The Fraunhofer IESE 2008
Award for Project Excellence

Klockner, Kerstin:
The Fraunhofer IESE 2008
Award for Project Excellence

Keuler, Thomas:

The Fraunhofer IESE 2008
Award for Research Excel-
lence

Klas, Michael:

The Fraunhofer IESE 2008
Award for Research Excel-
lence

Elberzhager, Frank:

The Fraunhofer IESE 2008
Award for Research Excel-
lence

Trapp, Marcus:

The Fraunhofer IESE 2008
Award for Empirical Excel-
lence

Adam, Sebastian:

The Fraunhofer IESE 2008
Award for Empirical Excel-
lence

Heidrich, Jens:

The Fraunhofer IESE 2008
Award for Doctoral Theses
Excellence

Zimmer, Bastian:

The Fraunhofer IESE 2008
Award for Diploma Thesis
Excellence

Wulff, Petra:

The Fraunhofer IESE 2008
Award for Infrastructure
Excellence

Graf, Viktor:

The Fraunhofer IESE 2008
Award for Infrastructure
Excellence

EXTERNAL AWARDS

Klas, Michael; Nakao,
Haruka, Elberzhager, F.rank;
Munch, Jurgen: Best Paper
Award, 19th International
Symposium on Software
Reliability Engineering (ISSRE
2008), Seattle, USA, Novem-
ber 11-14
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