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Fraunhofer IESE currently employs more
than 140 employees in research and
development in the areas of software
development approaches, software
quality engineering and software pro-
cess engineering, software architectures
and software product lines, continuing
improvement and Learning Software
Organizations, IT security, and technol-
ogy-based learning. In cooperation with
our sister institute in the U.S., we are
developing new technologies, methods,
processes, and tools that provide an
engineering-style basis for software de-
velopment. We thus offer methodologi-
cal instruments that make it possible to
predict the outcome of software de-
velopment projects and thereby make
software products more competitive on
the market.

Fraunhofer IESE's international cus-
tomers come from domains where

the quality of products and services is
co-determined by the software used:
automobile production, telecommuni-
cations, traffic and transportation, com-

Office space in the current location of Fraunhofer

As a temporary solution, additional offices for the
expanding institute were leased in neighboring
buildings.

IESE in Kaiserslautern-Siegelbach is getting scarce.

merce, banks and insurance companies
as well as software production. Govern-
ment also plays an important role as

a project partner in EU-, federal-, and
state-funded projects. In particular, the
institute has extensive experience in
developing reliable, secure, and flex-
ible software for embedded systems, IT
infrastructures and IT service providers,
and in providing support for [T-based
business processes.

The services we offer range from con-
sulting to building up new structures
and processes in software develop-
ment. They include both the intro-
duction of continuous improvement
programs and the selection, adapta-
tion, testing, and implementation of
innovative approaches for software
development. Companies of all sizes,
to include especially small and medium-
sized enterprises (SMEs), receive sup-
port and assistance in improving their
software (development) competence
through consulting, contract research,
and technology transfer.

From computer simulation to reality:

The new Fraunhofer Center Kaiserslautern

is already under construction and will house two
institutes. Fraunhofer IESE is expected to move
there in 2005.
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“In the mechanical engineering
sector, we have understood many
years ago that investments into pro-
cesses and methods are very feasible
economically. The software industry
must also arrive at this understan-
ding if it wants to use the opportu-
nities provided by software while
limiting its inherent risks.”

Dr. Thomas Wagner,
Executive Vice President,
Corporate Research and
Development at Robert
Bosch GmbH.

Excerpt from an interview with

Dr. Thomas Wagner, Head of the
Fraunhofer IESE Advisory Board, on
what software engineering means
for the automotive industry. The
entire interview can be found on
page 14.
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Once again, top
scientific com-
petencies in the
area of software
engineering and
the tireless com-
mitment of highly
qualified employ-
ees, together with
our presence in
international competence networks and
successful work on numerous contract
research and technology transfer proj-
ects have been the pillars that have
supported the success of Fraunhofer
IESE during the past year.

With a sure feeling for practical feasibil-
ity, the more than 140 employees of
the Fraunhofer IESE team bundle scien-
tific competencies to support industrial
software development according to
quality-, cost-/time-, and sustainability
criteria, and ensure professional imple-
mentation in the everyday operation of
organizations of any size and from all
domains.

That this tightrope walk between scien-
tific excellence and industrial relevance
does not need to be an “either or*, but
may also mean “as well as”, is demon-
strated by the assessment of an inde-
pendent expert commission (published
in the Journal of Systems & Software,
2003). There, based on publications in
top international software engineering
journals, Fraunhofer IESE is ranked in
6th place among all software & systems
engineering research institutions world-
wide. Thus, IESE is the only German
and best European institute among the
Top 15 of this ranking. Furthermore, as
in the years before, in 2003 Fraunhofer
IESE again earned more than 70% of
its budget from external contracts.

The high performance potential of
Fraunhofer IESE’s staff is based on their
solid education in computer science
(many come from the University of
Kaiserslautern), on the support and
encouragement they receive from the
institute, but also on their integration in
international networks. Right from the
very beginning, our institute has been
convinced that top scientific achieve-
ments can only be the result of regular
competition with “the best of the best
(on a global scale) in our field”. It is not
enough to show up at a few interna-
tional conferences. The best scientists
worldwide must be tied to Fraunhofer
IESE — in our main institute in Kaisers-
lautern, 17% of the employees cur-
rently come from abroad. In addition
to being a member of networks with
international scientists and institutes
(e.g., Fraunhofer IESE is the organizer
of the global network ISERN), we also
made sure to engage internationally
renowned top experts as consultants
for our institute.

In accordance with the motto “stop-
ping means going back”, and always
true to the motto of Joseph von
Fraunhofer, the competencies of the
institute are applied and continually
evolved with a multitude of partners
in cooperation projects in the realm of
contract research as well as technol-
ogy transfer. This report once again
presents a wide range of projects

that enable a comprehensive, though
incomplete, insight into the versatile
work of Fraunhofer IESE. You will read
about developing and testing innova-
tive methods and architectures, e.g.,
for embedded systems or wireless
systems, and about industrially applied
knowledge management, or about
the significant increase in productiv-

Editorial

ity due to systematic reuse in the area
of software. Regarding our focus on
technology transfer, we will present
the Rhineland-Palatinate Research Lab
Platform, and we report on current
developments in the context of the
Virtual Software Engineering Compe-
tence Center (ViSEK), which has made
a name for itself by now.

In this sense, | hope that you will be

excited when you read this annual
report —

Dieter Rombach,
Executive Director, Fraunhofer IESE

Fraunhofer IESE Annual Report 2003
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Into the Future with Software Engineering

Over the course of the last few de-
cades, software has become one of
the most important key technologies
in those industry domains where high-
tech products or services play a central
role, and organizations can no longer
function without it. The number of
product and service features realized
as software is also continually increas-
ing. The competitiveness and market
success of many domains (e.g., auto-
motive industry, mechanical engineer-
ing, telecommunications, telematics,
commerce, banks, insurance compa-
nies, e-Business, and e-Government)
therefore depends directly on software
engineering competence — be it in the
area of development, procurement, or
application.

Our vision sees software engineer-

ing competence as a key qualification
for all high-tech domains. Software
competence must be developed, man-
aged, and continually optimized in
accordance with clearly defined busi-
ness goals. Examples from industry
show that an experimental method is
required for effectively transferring new
human-based software development
techniques. This experimental trans-
fer approach (i.e., application of the
engineering paradigm — plan, imple-
ment, test, act — to the development
of software) guarantees sustainable
improvements and a corresponding
“return-on-investment”. More and
more organizations are making use of
external support to match their soft-
ware competencies with their strategic
business goals. Fraunhofer IESE aims
at being recognized by industry as one
of the most important partners in the
area of contract research and transfer
of innovative software and software
engineering technologies. Beyond that,
we also want to expand our market
position as an independent compe-
tence center for assessments, studies,

and prognoses of market and tech-
nology trends in the area of software
engineering. We offer our cooperation
to companies from all over the world,
regardless of their domain and size.

The primary mission of Fraunhofer IESE
consists of offering its customers in
industry unique, value-adding solutions.
This is done through the introduction
of software improvement programs,
through the transfer of innovative,
state-of-the-art software technologies,
and through research collaborations

to promote such state-of-the-art tech-
nologies. Furthermore, we develop
programs for improving software com-
petence, conduct studies and assess-
ments, and offer continuing education
and training for software professionals.
We also promote the dissemination of
experimental software engineering as

a proven approach for the sustainable
introduction of engineering-style rigor
into industrial software development.
We advance the state of the art of
software engineering by experimentally
evaluating promising new technologies,
by developing new, demand-oriented
technologies, by packaging proven new
technologies for special customer de-
mands, and by collecting cost-/benefit
data as evidence of the benefits of the
new technologies in practice.

In order for Fraunhofer IESE to
continue to successfully fulfill its
mission in the future, the following
challenges have to be mastered:

e Strong growth of the institute since
its founding

¢ New scientific and technical chal-
lenges to software engineering in a
rapidly changing world of applica-
tions

e Changed industrial innovation mod-
els and constraints
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e Homemade constraints of the Ger-
man scientific community

e Growing expectations towards the
role of Fraunhofer IESE for the eco-
nomic development of the region

The growth of Fraunhofer IESE to
more than 140 employees today re-
quires that the responsibility for the
whole institute be distributed among
several individuals, and it also requires
more support for the cooperation of
individual competence areas in finding
industry-relevant solutions. Starting in
mid-2004, the institute will have two
directors. In addition to the executive
director (Prof. Rombach), another col-
league will be involved in the leader-
ship of the institute. This colleague will
especially increase the competence of
Fraunhofer IESE in the area of critical
embedded applications (e.g., in auto-
mobiles). Furthermore, in addition to
the static structures (like competence-
based departments and application-
based business areas), dynamically
defined competence development
teams (for the efficient implementation
of our competence roadmap) as well
as Test Labs (for the implementation
of our business area roadmap) will be
established. More on that later!

New scientific and technical chal-
lenges to software engineering stem
from the following topics

e Ambient Applications

¢ Value-based Software Engineering
e T Security

® e-Government

Ambient Applications deals with ap-
plications that provide some service to
the user without being instructed to do

so — in other words, that react to the
user’s behavior and/or to his wishes. As
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an example we can use an intelligent
personal computer, which determines
and continually optimizes its optimal
configuration based solely on the usage
behavior of its operator. Such Ambi-
ent Applications are on the horizon for
many application areas such as auto-
mobiles and production, but also for
living, working, and recreational activi-
ties. The challenges to software engi-
neering consist, among other things, of
guaranteeing necessary performance
characteristics despite constantly
changing system configurations, and

in providing user-acceptable interfaces
between human and machine.

Value-based (also called Dependable)
Software Engineering means the use
of a software engineering methodol-
ogy that is appropriate for an applica-
tion and the necessary performance
guarantees related to it. In the past,
software engineering has mainly dealt
with methods that permit realization of
the zero-defect requirements of criti-
cal applications such as vehicle control.
Development of the remaining applica-
tions is currently usually characterized
in practice by the use of ad-hoc ap-
proaches. These approaches are being
increasingly questioned, since these
applications are now tied in more and
more into value-adding chains (e.g.,
Internet applications). There is strong
interest in “light weight” approaches
for the development of such applica-
tions. However, these approaches
should ensure certain required perfor-
mance characteristics. The challenges
to software engineering thus consist

in the development of new methods
and process models (keyword: agile
methods) as well as in the development
of safe prediction models for product
quality. To achieve this, we must estab-
lish safe process-product relationships
—to answer the question of “Which

methods guarantee which results?” In
a human-based development environ-
ment such as software development,
these relationships can only be derived
on an empirical basis. This empirical
derivation of models represents one of
the core competencies of Fraunhofer
|[ESE (Experimental Software Engineer-
ing). Many of the models that have
been developed already and that can
be transferred have been published in
a book (Endres/Rombach: A Handbook
for Software and Systems Engineer-
ing: Empirical Observations, Laws

and Theories, Addison Wesley, 2003);
they are also available via the portal

of the VISEK project (www.software-
kompetenz.de), which is funded by
the German Ministry of Education and
Research (BMBF). Close cooperation
on this topic exists with our Fraunhofer
Center in Maryland, USA.

The topic of Security is increasingly
becoming a topic across all applica-
tion domains. One of the competen-
cies of Fraunhofer IESE that is widely
recognized by industry is the analysis
and correction of security problems in
IT systems. The challenge to software
engineering here consists of integrating
security aspects into the development
of new systems — in other words, in
proactive security engineering.

E-Government solutions serve the
interaction between public administra-
tion, industrial suppliers and users as
well as private individuals. The range
extends from electronic participation of
citizens in democratic decision-making
processes (e.g., elections) to the use

of public services (e.g., submission of
building permits, participation in calls
for tender) or to public procurement.
The challenges to software engineering
consist in the complexity of such appli-
cations (since in addition to the elec-

Fraunhofer IESE Annual Report 2003 11
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tronic portals in general, the general
business processes of several suppliers
and customers must also be reengi-
neered and integrated in a new way) as
well as in the high requirements to the
human-machine interface, which must
be considered a significant obstacle for
widespread acceptance of such solu-
tions.

At Fraunhofer IESE, all four of these
challenges are currently being worked
on by four interdisciplinary Compe-
tence Development Teams.

Changed industrial innovation mod-
els and economic constraints such as
the pressure to provide faster technical
innovation in a global world, the as-
sessment of external research collabora-
tions based on “Return of Investment”
as well as the shifting boundaries be-
tween suppliers and system integrators
require Fraunhofer IESE to reposition
itself.

Cycle times for the development of
new innovative products have de-
creased dramatically in the last few
years. In many cases, significant innova-
tions take place every 3 to 5 years, at
the maximum. In order to handle this
challenge, Fraunhofer IESE has estab-
lished Research Labs as a new form

of collaboration. A Research Lab is an
organizational unit in which a compa-
ny’s application experts, who are sent
there for a limited amount of time, di-
rectly collaborate with our scientists at
Fraunhofer IESE. Initial results indicate
that innovation cycles can be signifi-
cantly reduced by making research and
transfer parallel. The first Research Labs
exist with Bosch (D) and Ricoh (Japan).
Further Research Labs are currently be-
ing prepared.

12 Fraunhofer IESE Annual Report 2003

Even external research and transfer
services are today selected solely ac-
cording to economic criteria. In soft-
ware engineering, one normally does
not sell standard solutions (such as
methods or tools); rather, an essential
part of technology transfer consists of
customizing a product or process for a
particular domain or organization. This
is exactly what makes it difficult for a
company to assess the value before
customization has occurred. To deal
with this challenge, Fraunhofer IESE has
established so-called Test Labs, where
domain-specific customization is dem-
onstrated (together with cost-/benefit
data) and simple and cost-efficient tests
are performed on company problems.
These Test Labs exist and will be further
expanded for embedded systems in the
automotive domain, for telecommuni-
cation systems, e-Government solutions
as well as for pure software products.

In particular in the customer domains
of automobile manufacturing and
financial services providers, which are
important to Fraunhofer IESE, dramatic
changes of the interface between sup-
pliers and system integrators are cur-
rently taking place. While in the case of
the financial service providers, there is
a definite trend towards outsourcing IT
services, this is still very controversial in
the automotive domain. In any case, it
leads to new customer orientation and
topic focusing at Fraunhofer IESE. In
the area of financial service providers,
we must concentrate more on external
software companies that will provide
the systems that the financial service
providers have developed themselves
internally so far. On the other hand,
we must convince banks and insurance
companies of the fact that outsourcing
without maintaining internal profes-

sional and architecture competence will
lead to risky dependencies.

Challenges also result from the fact
that the German scientific commu-
nity is undergoing major changes

at this time. Here, we must mention
mainly the changing role of German
universities, the increasing globalization
of research as well as the competition
with industrial companies for the best
brains.

The changed role of the German uni-
versities also includes a stronger em-
phasis on research funded by industry.
This may lead to stronger competition
for industrial projects between the local
university and Fraunhofer IESE. Our
experiences with the Fraunhofer Center
Maryland and the University of Mary-
land, however, have shown that if both
parties show good will and recognize
that Fraunhofer institutes can acquire
totally different industrial projects than
universities, both sides will profit from
each other.

The fact that globally operating com-
panies today select the globally best
research partners forces any research
institute into a global competition. Only
globally leading research institutions
are in demand as cooperation partners.
Fraunhofer IESE has traditionally had

a good position in this respect. A high
percentage of foreign staff members,
the Fraunhofer Center Maryland, a
network of approx. 50 international
cooperation partners in all parts of the
world, industrial projects with inter-
national companies (e.g., Motorola,
Nokia, Ricoh), participation in impor-
tant public international projects (e.qg.,
EU, NSF), as well as an Advisory Board
with international members clearly
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demonstrate this. In a recently pub-
lished study (R.L. Glass and T.Y. Chen:
An Assessment of Systems and Soft-
ware Engineering Scholars and Institu-
tions, The Journal of Systems and Soft-
ware, 10/2003), Fraunhofer IESE was
evaluated as the only German and best
European research institute in software
& systems engineering. We interpret
this external appreciation as a reward
and as a challenge for the future.

We are confident that in the future, we
will be able to fulfill our industry-re-
lated tasks with increased political flex-
ibility, and we welcome in this context
the introduction of the new pay scale
model for scientists, which has been
under discussion for a long time al-
ready as an important factor for staying
competitive.

Cities and regions have high expecta-
tions regarding the effect of Fraunhofer
institutes as regional drivers for eco-
nomic development and for the cre-
ation of jobs. This is even more true in
an economic environment like the one
in Kaiserslautern, which is character-
ized mainly by SMEs. Fraunhofer [ESE
therefore concentrates especially on
the needs of small and medium-sized
companies. In the Competence Center
for Software Technology and Continu-
ing Education and Training (KSTW),
regional companies receive technologi-
cal support and qualification. KSTW is
directly located in the regional technol-
ogy park PRE-Park and has played a
major role in creating 2 500 IT jobs so
far. Currently, the concept of Research
Labs, which has been successful in co-
operation with large companies, is also
being practiced in collaboration with
SMEs. In order to perform such collabo-
rations with these companies despite

Profile of Fraunhofer IESE

their lower staff levels and lesser funds,
the state has funded the Rhineland-
Palatinate Research Lab, a cooperation
platform where ready-made solutions
are offered. This offer has received a
very positive response by the regional
companies. The region’s prospects for
establishing itself in the IT sector on a
long-term basis are very good accord-
ing to the magazine DMEURO ,Die in-
ternetteste Stadt” (Cover story: Internet
in Figures, in DMEuro 12/2003, pp. 22).
The article identifies Kaiserslautern as
the German city with the second-best
innovation potential in the area of T/
Internet. With the move of Fraunhofer
[ESE into the Fraunhofer Center in the
immediate vicinity of the university in
the year 2005, these services offered to
SMEs will be improved even more.

V|

In conclusion, it can be stated that
Fraunhofer IESE reacts to the listed
challenges with scientific and organiza-
tional measures and with the commit-
ment of its entire staff. This will enable
us to continue fulfilling our mission in
the future.

Fraunhofer IESE Annual Report 2003 13
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Engineering-style methods in soft-
ware development are increasingly
gaining importance, particularly in
times of economic difficulties. Sys-
tematic Software Engineering helps
to utilize the great innovation po-
tential of software-based solutions,
while at the same time assuring the
required quality and limiting de-
velopment risks. For this annual re-
port, Dr. Thomas Wagner, Executive
Vice President, Corporate Research
and Development, at Robert Bosch
GmbH, and chairman of Fraunhofer
IESE’s Advisory Board since 2003, an-
swered questions about the increas-
ing computerization of modern
mass production automobiles.

Performing research that is closer
. to the demands of the software
industry and developing solutions were
the goals of a redefinition of the busi-
ness areas of the Fraunhofer Institute
for Experimental Software Engineering
one year ago. At that time, you, Dr.
Wagner, became chairman of the Advi-
sory Board, succeeding your predeces-
sor, Prof. Denert. How do you assess
the situation today? Has Fraunhofer
IESE sharpened its profile by orienting
itself towards software engineering for
the development of embedded sys-
tems, for security solutions, for process
improvement, and for software-based
products and services?

Fraunhofer IESE has made the
first, important step in that direc-
tion. All of the topics mentioned, each
of them by itself, are of fundamental
importance for German industry. A ma-
jority of our industries lives on products
that can be called “embedded”.
Security issues are becoming increas-
ingly important, not only in the auto-
motive industry. When we think about
security, we often think of systems that
have a potential for being jeopardized,
in other words, we think of “safety”,
but we must not forget the “security”
aspects. The entire mechanical engi-
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Computers instead of Mechanics

neering domain is built on reliability;
here, the economic relevance of func-
tioning machinery is obvious.

A second step must follow. | think that
here we are entering a relatively un-
charted area: It is not enough for the
business areas of Fraunhofer IESE to
merely coexist. Making the relationships
among these topics and the solution
models understandable will be a very
meritorious achievement. It requires
application-related research, which,

| believe, ideally suits the Fraunhofer
model.

7  Inthe software developing in-

. dustry, costs are tightly calculat-
ed today. Investment costs should bring
rapid return on investment. In light of
this situation, how do you rate the will-
ingness of organizations to elevate their
processes, methods, and technologies
to a higher level? We all know that
fundamental innovations only provide a
return on investment in the medium or
long term.

Indeed — and sometimes a dra-
- matic situation arises on a very
short notice, which may even jeopar-
dize an organization’s very existence.
Just imagine if the federal government
had negotiated different contracts with
“TollCollect”, the German consortium
for the truck toll, e.g., by taking into
account the experience of the U.S. De-
partment of Defense in the 1980s ...
In the mechanical engineering sector,
we have understood many years ago
that investments into processes and
methods are very feasible economically.
The software industry must also arrive
at this understanding if it wants to use
the opportunities provided by software
while limiting its inherent risks. The
problem will be that for software, we
will not have as much time available as
we had in mechanical engineering. For
this, the speed of innovation is just too
great.

Dr. Thomas Wagner

is Executive Vice
President, Corporate
Research and Develop-
ment, at Robert Bosch
GmbH.

7  The company in which you are
responsible for research and de-
velopment is the trailblazer of many es-
sentially software-based innovations in
today’s automobiles. The antilock brake
system, the airbag, electronic stabiliza-
tion programs (ESP), and navigation
systems are inconceivable without soft-
ware. Today, developers are working on
more intelligent automotive solutions,
such as automatic driver recognition,
active theft detectors, and the integra-
tion of multimedia devices as well as
mobile phone services into the vehicle.
This multitude of software components
can only be produced both reliably and
cost-efficiently if it is done on the basis
of an open and hardware-indepen-
dent system architecture. Robert Bosch
GmbH has therefore decided to use the
innovative approaches of model-based
development and product line develop-
ment. Have you thereby taken over a
leadership role as an important supplier
for the automobile industry? Will the
automobile become the model case for
integrative system development?

We want to arrive at joint solu-
. tions with our partners in the
automotive industry. Therefore, we are
getting involved in the development
of the overlapping electronic platform
“AUTOSAR". Suppliers could hardly
continue to fund and control anything
else. Otherwise, we would have to
individually adapt to between seven
and ten different platforms of the re-
spective groups of manufacturers, and
perform totally specific developments
for each of these platforms. In the face
of the foreseeable further shift of value
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creation to the suppliers, however, this
would also become a problem for the
manufacturers themselves. Since the
challenge will first become pressing for
the large suppliers, we are, of course,
in the forefront of this development. In
the long term, the result will be inte-
grative system development. Organiza-
tions in the automotive industry are
now trying to take the first steps in this
direction.

2 Upper class vehicles are well

. equipped with lots of electronics
and software. Their owners, however,
often complain about sudden and inex-
plicable loss of functions. Should these
be considered childhood diseases, or
are these indicators showing that the
current limits of controlling complex
systems with a reasonable amount of
effort have been reached?

Our development methods must
keep pace with the challenges
of increasing system complexity. This
perception is general and nothing new.
The automotive industry is by now well
on its way to transfer this realization
into procedures. Your first question
aims exactly at what needs to be done.
Besides, we are not so bad after all.
Vehicles have failed in the past, too.
The proportion of electronic failures,
however, has continually risen during
the past few years — but not as dra-
matically as the extent of the electronic
systems used has increased. Regarding
software, this means: During the last
10 years of exponential growth of the
amount of software in vehicles (which
has doubled approximately every

two years), we have managed to still
keep the problems under control. But:
Among the manufacturers and suppli-
ers, everyone is aware of the issue of
quality, since every failure is one too
many.

The more important software
. development becomes for
technical innovations, and the more

software gets integrated into technical
equipment, the more important it gets
to rationalize this process. Which tech-
nologies and methods do you expect
to bring progress in saving costs and
increasing quality? What do you think
is the significance of empirically based
models for process-product relation-
ships?

Regarding the first question: The
first milestone is called process
discipline. Building on that, reuse can
be systemized. We know from our own
experience that this is the right way.
Models for process-product relation-
ships are important building blocks for
continuing to elevate the level of our
product creation processes. To do this,
we will not be able to simply use gener-
ally applicable models like the Capabil-
ity Mature Model (CMM). We will need
models that satisfy the specific require-
ments of our products, their typical
characteristics. You certainly mention
this issue because you know that our
understanding of such relationships,
the capability to develop such models,
and to beneficially apply them, are still
very limited. This is the reason why |
consider this to be one of the urgent
topics for Fraunhofer IESE.

With Cartronic, Bosch has devel-
. oped a function- and software
architecture with open and standard-
ized interfaces, enabling an orderly
sharing of software between automo-
bile manufacturers and suppliers. Do
you see this as a model example for
the redesign of relationships between
suppliers and OEM (Original Equipment
Manufacturer)? Will new chances for
software suppliers arise based on such
a model?

| The automotive industry land-

- scape will experience change in
several dimensions. When the suppliers’
part in the creation of value increases,
new opportunities will arise, of course.
On the other hand, pure software

suppliers, which have already existed
for some time, are nowadays limited
to partial functionalities. This will not
change in the near future. Without an
intensive understanding of the system
context — and this includes cooperation
with mechanical engineering —, sup-
pliers will remain in the second row or
even farther back.

Software developers who pro-
vide services in the context of a
product strategy defined by the cus-
tomer, will thus, on the one hand, get
more freedom through model-based
development technologies, and more
planning reliability on the other hand.
For the gears between developers and
customers to mesh together, though,
the processes should be in harmony on
both sides. What are the consequences
of this necessity for the research activi-
ties and consulting services of an insti-
tute such as the Fraunhofer Institute
for Experimental Software Engineering,
especially in the area of process engi-
neering?

It will be important that not only
a single organization decides to
make its software development more
professional. The interfaces between
customer processes and supplier pro-
cesses must be matched. This must also
include the product-relevant interfaces.
This understanding has increasingly
spread within the automotive industry.
We are thus on the right track.

It is up to a research institute such as
Fraunhofer IESE to identify the research
relevant issues and initiate research in
them. We are not talking about “daily
business” here, i.e., how companies
should be supported in CMM-based
improvement — this is where the
strength of classical consulting com-
panies lies. We expect Fraunhofer [ESE
to look beyond this horizon and help
package issues that we do not need

on a broad basis yet, but rather in our
most progressive sub-organizations.

Dr. Wagner, we thank you for the inter-
view.
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IntView stands for a method that can be used to
develop learning software systematically — ac-
cording to the motto “plan first, then program”,
explains Ines Grutzner (photo) at the Fraunhofer
booth at Learntec 2003.

Jorg Dorr uses model robots to demonstrate the
benefits of component-based software develop-
ment to the members of the Rhineland-Palatinate
Multimedia Committee.
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Highlights in 2003

I
Learntec 2003

At the Learntec educational fair in
Karlsruhe from 4 to 7 February, Fraun-
hofer IESE showed what quality means
for e-Learning. The e-Learning course
"UML interactive for Design Engi-
neers”, an online tutorial that teaches
the basics of modern software develop-
ment, served as an example. The course
documented the high level attainable
by educational institutions and content
developers if they develop their offers
with the help of Fraunhofer IESE’s Int-
View methodology, and if they realize
top-modern didactical and technologi-
cal approaches.

IntView is a methodology for the sys-
tematic creation of e-Learning courses,
which enables a holistic approach. It
takes into account such things as the
learners’ qualification profiles, organi-
zational goals and objectives, techni-
cal constraints, and cost factors. On
the basis of such an integrated view,
modular e-Learning systems and quali-
fication plans can be created that are
custom-tailored and adapted to current
requirements. This includes the possibil-
ity to obtain additional knowledge on
the job “just-in-time”.

The Fraunhofer IESE approach of meet-
ing today’s requirements for continuing
education and training in an organiza-
tion by developing a modular qualifica-
tion system was received very well by
the fair's visitors. “Just-in-Time" is also
an imperative gaining increasing impor-
tance in the face of the costs involved
in continuing education and training.
This, together with the necessary per-
sonalization of educational courses
offered, can only be achieved with a
sophisticated methodology like the one
developed by Fraunhofer IESE, namely
IntView.

I
CeBIT 2003

Five products were presented by Fraun-
hofer IESE at the world’s largest IT fair
in Hanover. The main attraction for visi-
tors was the presentation of a program-
mable Lego robot. Institute experts
demonstrated with this model how dif-
ferent variants of a software family can
be produced with component-based
development technology. It was made
clear that this technology is not only
suitable for manufacturers of informa-
tion-processing systems, but that it can
also be profitably used in programming
equipment controls.

The benefits of the product line meth-
odology PuLSE® were the topic of the
second presentation. On the basis of
a web-based financial information
system, which was developed by the
software company MARKET MAKER
with the help of PULSE®, it was proven
that it is possible to generate different
variants of a software product from one
generic software model, and thus save
development costs through reuse.

The “Qualification Kit Object-oriented
Software Development” turned out to
be interesting not only for program-
mers. Continuing education and train-
ing specialists from companies of vari-
ous domains received information on
how the modern didactical approach of
Blended Learning has been realized in
this qualification method. Even politi-
cal decision-makers showed interest

in continuing education and train-

ing technology “made by Fraunhofer
I[ESE”, including the Minister for State
Development in Western Australia, the
Honorary Clive Brown, and the Labor
Minister of Jordan, Mzahim Muhaisin.
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Fraunhofer IESE in Kaiserslautern is World Class

In the international ranking of software engineering research groups,
the Fraunhofer Institute for Experimental Software Engineering (IESE)
achieved an excellent 6th place.

Ranking is done on the basis of the number of publications in internationally
leading professional journals. In the study, publications between 1998 and
2002 were examined. IESE is the only German organization among the Top
15, and, at the same time, the highest ranked one in Europe. After last year,
when [ESE first managed to make it into the ranking in seventh place, it man-
aged to improve its position again this year. The ranking of the top-ranked
institutes was made for the tenth time. The research ranking 2003 was pub-
lished in the October issue of the renowned professional journal “The Journal

of Systems and Software"”.

The range of Fraunhofer IESE products
was complemented by products from
the research and development focus
area security. NIXE®, an award-winning
tool for checking the security settings
of UNIX-based computer systems,
attracted the attention of system ad-
ministrators. They obtained extensive
information about NIXE®'s range of
performance and about its benefits:
cost savings, parameterization, automa-
tion, reliability, and a large number of
pre-configured evaluation criteria.

CROCODILE® was presented as the
currently most powerful analysis tool
for Cisco router configurations that
automatically detects security defects in
IP networks. Booth visitors were mainly
interested in application experiences
with CROCODILE® in maintaining and
auditing IP networks. With the help of
usage examples from major telecom-
munications companies, it was possible
to demonstrate that CROCODILE® is
able to detect numerous vulnerabilities
that are easily overlooked by a human
inspector. Service providers and consul-

tants also recognized the high usage
value of this tool, which can be used
for performing security audits more
effectively. Representatives of smaller
companies reacted with interest to the
performance of cost-efficient security
audits with CROCODILE® offered by
Fraunhofer IESE.

Further products that received atten-
tion from government and industrial
representatives were the Internet portal
VISEK, a platform for knowledge ex-
change on software engineering topics,
and the Virtual ICT Academy Rhine-
land-Palatinate, via-it. Hans-Arthur
Bauckhage, Minister of Economy, Trans-
portation, Agriculture, and Viniculture
of the state of Rhineland-Palatinate,
and prominent visitor at the Fraunhofer
IESE booth, expressed his approval of
the institute’s initiatives and stressed
the great importance of Fraunhofer
IESE in the area of technology transfer,
in particular in Rhineland-Palatinate.

CeBIT 2003: Dr. Dirk Muthig (l.) in a conversation
with Hans-Artur Bauckhage (r.), Minister of Econ-
omy, Transportation, Agriculture, and Viniculture
of the state of Rhineland-Palatinate.

At CeBIT 2003, the institute’s executive director,
Prof. Dieter Rombach, explains the Fraunhofer
IESE exhibits to visitors.
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Just like in real projects: David Hopfenzitz, in the
role of the design engineer, presents the archi-
tecture of the overall system developed by him
together with other students in the context of his
industry internship.

The Rhineland-Palatinate state government wants
to re-structure conditions on the market for

IT continuing education and training and take
measures to improve the quality of the educa-
tional courses offered, according to the Rhine-
land-Palatinate Minister for Science, Continuing
Education, Research, and Culture, Prof. E. Jirgen
Zoliner, speaking at an information event at the
conclusion of the ZITA project.
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Internship at an Industrial Partner’s
Site

In the winter semester 2002/2003,
students from Prof. Dieter Rombach'’s
software engineering lecture again

had the opportunity to gain practical
experience in a special kind of software
development project. This was already
the second time that Dieter Rombach
and Theo Harder, both professors at the
Department of Computer Science at
the University of Kaiserslautern, man-
aged to get an industrial partner for
their innovative concept of an industry
internship. After the system company
Maxess, this time the partner was
MARKET MAKER Software AG, pro-
ducer of financial software. Dr. Martin
Verlage, Director Data & Services at
MARKET MAKER, had a challenging
task for the students.

“Develop a client/server system that
actively informs investors about prices
and news!”, was the task. A big chal-
lenge for the students; a suitable target
definition for the internship’s initiators,
since the main issue in an internship

is not to develop some software that
can be used as is, but rather, in Dieter
Rombach’s words: “It is important that
in such an internship, the students
learn how important it is to adjust to
the contractor”.

It depends on the cooperation of re-
gional software organizations whether
this concept will survive, whether the
students will continue to get a chance
to prepare themselves for practical
professional life in a realistic manner.
After the successful conclusion of the
second industry internship, Rombach
and Harder were confident. The two
industry internships had proven that

industry-oriented education is feasible,
for the mutual benefit of organiza-
tions and students. Verlage agreed:
“As a software organization, we are,
of course, interested in getting well
trained computer science graduates.”

U

Presentation of the Study
“Certification of Continuing
Education and Training in the area
of IT in Rhineland-Palatinate”

A study (ZITA*) performed on behalf of
the Ministry of Science of the state of
Rhineland-Palatinate was the focus of
an information event on 19 May. Min-
ister Z6lIner stated that the study had
revealed serious defects in the area of
continuing education and training in IT.
All those involved are now called upon
to ensure more transparency and effi-
ciency by cooperating more closely and
systematizing the educational courses
offered.

Details of the study were presented by
Maud Schlich, the project leader at the
time, and project members Silke Stein-
bach-Nordmann and Eric Ras. Their
task had included, among other things,
capturing the current status of those
continuing education and training
courses offered in the area of IT jobs
that were available on the Internet. The
authors of the study drew far-reaching
conclusions from the results of this sur-
vey. They recommended weeding out
the courses offered in order to increase
transparency, for example, by making
the names of the courses more uni-
form. The current situation is character-
ized by a Babylonian multitude of more
than 4000 names. It is also necessary to
create a continuing education and cer-
tification system for IT education that is

*) Certification of Continuing Education and
Training in the area of IT in Rhineland-Palatinate
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consistent in itself and that is in accor-
dance with regulated measures all over
Germany. An initial and important step
could consist of developing a generally
recognized, objective process for evalu-
ating existing education courses and,
eventually, putting it into operation.
Basic principles of such a process were
presented for discussion by the project
members.

In a final round of discussions, Dr. Peter
Krug, the department head in charge
at the Ministry of Science in Mainz,
expressed his hope that educational
service providers and organizers would
use the government’s initiative and col-
laborate in a constructive manner in the
re-design of the continuing education
and training system in the area of IT.

—

Book series focusing on
“Empirical Procedures in Software
Engineering”

The Fraunhofer IESE book series “Soft-
ware Engineering” has started with the
“Handbook of Software and Systems
Engineering” by Albert Endres and
Dieter Rombach.

This book is intended to be the first
one in a series that shall represent the
fundamental findings of system and
software engineering on the basis of
empirically provable facts. Unique in
this form, this handbook targets both
students and professional users, and,
following the development cycle of
modern software systems, system-
atically presents software engineering
rules and laws. The topics range from
requirements definition and system
design via implementation and test to
the maintenance of complete systems.
All of the presented findings are based

on many years of software engineering
research and were empirically derived
from a large amount of experiences.

During the course of many years, both
authors have made a name for them-
selves in the area of software engineer-
ing. For many years, Albert Endres
worked at IBM Germany, in the areas
of software development, operating
systems, and compiler construction,
and did research and finally taught
computer science as a full professor at
the University of Munich, Germany.

Dieter Rombach holds the chair for
software engineering at the depart-
ment of computer science at the Uni-
versity of Kaiserslautern. Since 1996, he
has also been executive director of the
Fraunhofer Institute for Experimental
Software Engineering IESE.

Renowned scientists could also be
recruited for the editorial board of the
new book series. They include, among
others, David Parnas, Karl Reed, lan
Sommerville, and Marvin Zelkowitz.

I
Expansion of the Virtual Software
Competence Center

The expansion of the Internet por-

tal established in the context of the
VISEK project continued in 2003. This
platform for software engineers and
software developers was enriched with
new functionalities and contents. Since
the beginning of 2003, it does not
only offer current software know-how
provided by the partners involved, but
also enables users to add comments

to existing information material and
provide their own experience reports to
the software community.

Empirical Observations, Laws and Theories

Albert Endres H
Dieter Rombach S

Profound and competent: Fundamental rules and
laws of software development are the topic of
“A Handbook of Software and Systems Engineer-
ing”, the first volume of the new book series
“The Fraunhofer IESE Series on Software Engi-
neering”.

v

Drawing the winners: ViSEK project manager Ralf
Kalmar and the researcher in charge of the ViSEK
user survey, Dr. Teade Punter, are drawing the
five winners of one copy each of “A Handbook
of Software and Systems Engineering — Empirical
Observations, Laws and Theories”, by A. Endres
and D. Rombach.
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The German pavilion at CeBIT America —
the American edition of the world’s largest
computer fair.

VIP visit: The German Federal Minister of Educa-
tion and Research, Edelgard Bulmahn, getting
information about the newest trends at the

Fraunhofer IESE booth at CeBIT America 2003.
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In addition to already published articles
on topics such as Model-Driven Archi-
tecture (MDA), Unified Modeling Lan-
guage UML, product line engineering,
model creation, and development of
user-friendly software, the visitor to the
site www.software-kompetenz.de will
also find basic information about test-
ing software, about quality assurance
in software development, or about the
V-model. The site also lists regional
and national/international events or-
ganized by ViSEK project partners on
various topics of software engineering
— especially for small and medium-sized
enterprises.

Project coordinator Ralf Kalmar from
the Fraunhofer Institute for Experimen-
tal Software Engineering is sure that
the continuing expansion of ViSEK will
convince the software community of
the great benefit of the portal. Accord-
ing to the computer scientist, ViSEK is
on the best way towards establishing
itself as virtual competence center for
software engineering in the German-
speaking world. The number of visitors
to the website has risen to the sizable
amount of approx. 23,000 per month.

I
CeBIT America 2003

With their joint presentation at CeBIT
America in New York City from 18

to 20 June, the Fraunhofer software
engineering centers in Kaiserslautern
and Maryland intensified their con-
tacts to the North American software
industry. The Fraunhofer Institute for
Experimental Software Engineering and
the Fraunhofer Center Maryland pre-
sented solutions that contribute to the
reduction of risks in the use of software
products developed by third parties.

These solutions make it easier for in-
dustrial software users to integrate so-
called COTS (Commercial-off-the-shelf)

software — in other words, pre-confec-
tioned solutions — into their own pro-
cesses and systems. Organizations are
able to better control the unavoidable
difficulties and error sources if they sys-
tematically discover, capture, and assess
risks and are then supported in making
a safe decision based on the informa-
tion available. For the various aspects of
integration of code, architecture, and
user interfaces, the corresponding solu-
tions were offered with the building kit
BUY-IT. Great interest was also gener-
ated by the software tools NIXE® and
CROCODILE®, which complemented
the offers of the Fraunhofer institutes
with their functions for automatic vul-
nerability analysis of IT networks with
regard to security.

On her tour of CeBIT America, the Ger-
man Federal Minister of Education and
Research, Edelgard Bulmahn, also paid
a visit to the joint booth of Fraunhofer
I[ESE and Fraunhofer Maryland. Like
the Bavarian Minister of State Erwin
Huber, who had Fraunhofer experts
inform him extensively on the issue of
network security, the federal minister
exhibited great interest in the function-
ing of software tools that can be used
to avert the danger presented by hack-
ers and computer criminals. Our experts
Frank Herman, Mikael Lindvall (both
Maryland), and Michael Ochs (Kaiser-
slautern) were on hand to answer the
visitors’ questions.

—
New Building Gradually Takes Shape

Kaiserslautern-Siegelbach — this was
yesterday, this is still today. The future:
That is the PRE-Uni-Park. Fraunhofer
IESE anticipates celebrating its 10-year
anniversary in the new location already,
after moving there in the year 2005.

Perfect Timing, one could say. At any
rate, this is an example of how a vi-
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sion has materialized into reality. At the
beginning, there was the idea of clear-
ing the way for transferring software
engineering knowledge into practice.
In the meantime, the spirit of applied
software engineering has not only
moved and inspired people, but has
even moved construction machinery.

The groundbreaking ceremony took
place on 27 October. Since then,
construction engineers, construction
workers, excavator operators, and
truck drivers have taken over the area
of the former railroad shunting yard at
Trippstadter StraBe. They are building
the foundations for a second high-tech
center in Kaiserslautern. The PRE-Uni-
Park should give new impulses to the
development of Kaiserslautern as an
industrial site. Here, applied research
will drive the economic development
even more than at PRE-Park on Mainzer
StraBe. This will be ensured by the
Fraunhofer Institutes for Experimental
Software Engineering IESE and for In-
dustrial Mathematics ITWM, which will
form the physical and scientific center
of this area.

Next to Fraunhofer IESE and Fraunhofer
ITWM, a third Fraunhofer institute
with