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Kaiserslautern. In the Fraunhofer Information and Communication Technology Group, we are
cooperating with other Fraunhofer institutes on developing trend-setting key technologies for
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jor impact on shaping applied research in Europe and contribute to Germany’s competitiveness
in international markets.






© 2011 Fraunhofer IESE

Editorial Notes

Editorial Board:

Dipl.-Dolmetscherin Sonnhild Namingha

(Project Management, Editor)
Dipl.-Betriebswirtin (FH) Yvonne Ortiz Guadalupe
(Head PR/Marketing)

Translation:
Dipl.-Dolm. Sonnhild Namingha

Layout and Setting:
Dipl.-Betriebswirt (BA) Stephan Thiel
Cover: hcp H6hn Communication Partners GmbH

CD-ROM-Production:
digiCon AG, Kornwestheim

Photographs:

Fraunhofer IESE

Fraunhofer PR-Netzwerk

iStockphoto

Audi (p. 71, 85)

John Deere (p. 83, 89)

Deutsche Bahn AG

(Claus Weber, p. 95 left, Heiner Mdller-Elsner, right)
Ecopetrol (p. 93)

Bahia Ministry of Industry, Commerce & Minery (p. 131)
Tekla (p. 139)

213

CoBRA®, CROCODILE®, FAME®, GQM+Strategies®, NiXE®,
OSR®, PULSE® and SPEARMINT® are registered trademarks of
Fraunhofer-Gesellschaft.

All other products and tradenames may be registered by their
respective owners. A lack of such indication does not imply
that a particular name is free of third-party rights..



Fraunhofer Institute for
Experimental Software

Engineering IESE
Fraunhofer-Platz 1
67663 Kaiserslautern

Germany

Phone +49 631 6800-6000
Fax +49 631 6800-1099

www.iese.fraunhofer.de






EDITORIAL

INNOVATION AND COMPETITIVENESS
THROUGH DEPENDABLE SOFTWARE

Dear reader,

In all branches of industry, innovations are increasingly driven
by software. If you want to stay ahead of your competitors,
you will need innovative software and the leading expertise
available in your domain in terms of software development.
Dependable software requires professional development
processes. During the course of many years, Fraunhofer IESE
has established itself as a competent and reliable partner for
companies from all sectors of industry regarding the subject of
“Software Engineering”. We offer highly innovative methods
and tools for the software development of embedded systems
and information systems as well as process know-how for the
successful introduction of such methods and tools.

Last year, we increasingly directed our attention to the ever
more important relationships between embedded systems

and information systems (so-called cyber-physical systems). Ex-
amples of such systems can be found in the automotive sector,
in health care, as well as in energy management. In our Living
Labs you can see how future solutions are being generated for
these industries.

In 2010, we drastically increased our preliminary research in
embedded systems and information systems through our col-
laboration in the BMBF beacon projects SPES2020 and VIER-

Prof. Dr. Peter Liggesmeyer

Prof. Dr. Dieter Rombach

forES (for embedded software) as well as in the project ADiWa
and in the software cluster “Software Innovations for the
Digital Enterprise” (for information systems). Collaboration in
these projects is open to additional companies. The settlement
of the European Technology and Innovation Center of the ag-
ricultural machinery manufacturer John Deere in Kaiserslautern
was a highlight of our industrial collaborations. This is not only
a complement for our competence, but has also led to a stra-
tegic partnership with the potential for further growth.

We are facing the future with optimism and ready for action.
We have many ideas for new projects with our collaboration
partners and those wanting to cooperate with us in the future.
IESE enjoys an excellent reputation all over the world. This is
reflected in the rising numbers of international collaborations
with partners from science and industry. In the USA, Australia,
and Brazil, we have already founded centers. You, too, can
become a partner of IESE! Make use of our competence and
benefit from our international network. We will support you
on your way towards more innovation and competitiveness
through dependable software!

We hope you find this report both informative and inspiring —

9:do Fouibnd

Dieter Rombach

¥ Lo

Peter Liggesmeyer
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HIGHLIGHTS
IN 2010

INNOVATIONS IN MATHEMATICS AND
COMPUTER SCIENCE IN KAISERSLAUTERN

A new “Innovation Center” in Kaiserslautern bundles the
competencies of the University of Kaiserslautern (TU) and the
two Fraunhofer Institutes for Experimental Software Engineer-
ing (IESE) and for Industrial Mathematics (ITWM) in applied
mathematics and computer science.

This will make it even easier to work on high-quality develop-
ment contracts from industry and to raise funds for outstand-
ing research projects. Kaiserslautern will thus become even
more attractive for young scientists working on innovative
issues of the future that can only be answered using math-
ematics and computer science. Michael Ebling, State Secretary
at the Ministry of Education, Science, Youth and Culture, and
Professor Ulrich Buller, Senior Vice President Research Planning
of the Fraunhofer-Gesellschaft, opened the new center on 19
February 2010. The state and the Fraunhofer-Gesellschaft will
fund this project, which is initially planned for four years, with
6.4 million euros each.

The Innovation Center is a novel type of cooperation between
the University of Kaiserslautern and the Fraunhofer institutes.
“Complex issues such as those arising in mathematics and
computer science particularly in the context of engineering
applications can be solved best by collaborating across insti-
tutions. The Innovation Center is an ideal model for this”,
said Ebling, who represented science minister Doris Ahnen. A
Fraunhofer section located on the campus of the TU will also
be integrated into the new center. Here, experts are working
on Terahertz radiation, which is used, among other things, in

10

body scanners. “Now, all Fraunhofer institutions are combined
under the umbrella of the Innovation Center on the one hand,
and the integration of university basic research and optical
technologies has been achieved on the other hand”, under-
lined Ebling.

For Professor Ulrich Buller, the rapid transfer of research results
into practice is most important. Overall, about 3 million euros
in revenues acquired from third parties as a result of projects
and industrial contracts are planned. “Especially companies
will benefit from this interdisciplinary collaboration. They can
use the bundled know-how of the cooperation partners in or-
der to realize new ideas faster in their products”, said Buller.

Kaiserslautern is a success story for both the state and

the Fraunhofer-Gesellschaft. The achievements of the two
Fraunhofer institutes ITWM and IESE, which have already
received two awards in the competition “Germany - Land of
Ideas”, are outstanding. Both institutes together have led to
the creation of almost 650 mostly highly skilled jobs in Kaisers-
lautern. The recent success in the Germany-wide “Spitzenclus-
ter” (cluster of excellence) competition is further evidence. The
city with its two universities and seven independent research
institutes is a center of science in Rhineland-Palatinate. The sci-
entific institutions in Kaiserslautern do not only offer scientific
services, problem solutions, and academic education and train-
ing, but are also the incubators for start-up businesses in the
area of high-tech and cutting-edge technology.
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How attractive the region is for numerous industries is exemplified by the commercial vehicle
technology domain. For Dr. Thomas Engel, manager of John Deere AMS, the new Innovation
Center once more confirms that his decision to come to the research hub Kaiserslautern was
right. “The concept of the Innovation Center will promote the already good connections be-
tween applied research and basic research even more than before and represents an attractive
collaboration offer for our company”, emphasized Engel.

The importance of the Innovation Center for companies working with embedded software
systems was stressed by Reinhold Achatz, Manager Corporate Research and Technologies at
Siemens. “For many companies, the Innovation Center is an attractive offer in terms of research
and development. This new bridge between basic research and applied research will make it
possible to achieve the necessary acceleration in developing innovations”, stated Achatz.

Johannes Heger, managing associate of HegerGuss GmbH from Enkenbach-Alsenborn, wel-
comed the bundling of activities in the new Innovation Center. “As a foundry located in Ger-
many, we sell engineering performance every time we sell a cast part. This is our criterion for
success in global competition. Engineers think in mathematical terms and talk in the language
of computer science. Our eyes and our minds need visualization and success that is quickly veri-
fied by simulation”, said Heger. He hopes that “the achievements of science will first manifest
themselves as the success of a small or medium-sized enterprise and will then be able to guar-
antee secure jobs in manufacturing and production”.

The State Secretary underlined the importance of science for the region: “The development of
the science hub Kaiserslautern shows that investments into research and academia are invest-
ments into the future”. According to Ebling, “the universities and research institutions are mak-
ing invaluable contributions to the region’s economic performance and especially to securing
and creating high-quality jobs”.

From left to right:

Prof. Dr. Dieter Rombach.
Fraunhofer IESE; Prof. Dr. Ulrich
Buller, Fraunhofer-Gesellschaft;
moderator Gerhard Hohmann,
SWR; Michael Ebling, State Sec-
retary, Rhineland-Palatinate;
Ulrich Schdller, BMBF; Prof. Dr.
Burkhard Hillebrands, TU Kai-

serslautern

1
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EUROPE’S LARGEST SOFTWARE CLUSTER:
OVER 80 MILLION EUROS FOR RESEARCH

In January 2010, German Federal Research Minister Annette
Schavan announced the winners of the second round of the
“Spitzencluster” (cluster of excellence) competition. The five
winners will be funded by the German Ministry of Education
and Research (BMBF) with a total of up to 200 million euros
over five years. The winners of the competition also include
Europe’s largest software cluster “Software Innovations for the
Digital Enterprise”.

The cluster is considered the “Silicon Valley” of Europe and ex-
tends across the centers Darmstadt, Kaiserslautern, Karlsruhe,
Saarbriicken, and Walldorf. In six projects, both the cluster
itself (management, networking, international presence,
continuing education and training, exploitation) and the tech-
nological and methodological research and development of
software solutions for the digital enterprise shall be advanced.
These projects alone have a total volume of over 80 million
euros. Some of the other goals include the training of 5,000
specialists within five years, the founding of 30 companies

in the core area of the cluster, and the settlement of leading
foreign companies in the cluster region. With this funding by
the Federal Research Ministry, the partners intend to further
develop Europe’s largest software cluster into a technology
center with global significance. This decision by the federal
government will strengthen the software industry in Germany.
Current studies predict 430,000 new jobs in the software in-
dustry by the year 2030. Already today, software is considered
a key technology for increasing value and productivity.

12

Prof. Dr. Dr. h. c. Dieter Rombach as the speaker for Kaisers-
lautern went to Berlin to present the cluster to the “Spitzen-
cluster” selection committee. Rombach’s comment on the
positive decision made by BMBF: “Once again, the IT hub Kai-
serslautern is involved directly in a strategic funding project of
the federal government. The fact that it was our “Spitzenclus-
ter” model that was chosen is due not least to the renowned
partners from our region.”

As far as the scientific side is concerned, the regional cluster
does not only include Fraunhofer IESE, but also Fraunhofer
ITWM, DFKI, and the Department of Computer Science at the
University of Kaiserslautern. In addition, many software and
user companies are involved, such as Insiders Technologies
GmbH, John Deere, Netbiscuits GmbH, proALPHA Software
AG, SIEDA GmbH, SmartFactory KL e.V., as well as STl e.V.
Kaiserslautern. The cluster is open for additional SMEs; this
network will be organized via STl e.V. Kaiserslautern. Rombach
continued: “We will all profit from this decision, since this in-
ternational beacon will also contribute to an increased visibility
of Kaiserslautern as a science, education, and business hub.”

The ministry has organized this competition in order to
strengthen Germany’s innovation policy. Partners from science
and industry shall be empowered to realize their ideas faster
in new products and services and to make better use of their
existing strengths. In the software cluster, both the major Ger-
man producers of enterprise software, namely IDS Scheer AG,
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The winners (from left to right): Prof. Fr. Dieter Rombach
(Fraunhofer IESE), Karl-Heinz Streibich (Software AG), Prof. Wolf-
gang Wahlster (DFKI), Prof. Dr. Lutz Heuser (SAP), Prof. Dr. Johannes
Buchmann (TU Darmstadt), Thomas Feld (IDS Scheer), Michael Klee-
berg (Seeburger AG)

SAP AG, and Software AG, and over 350 small and medium-
sized enterprises from the enterprise software domain, such
as IMC AG, Seeburger AG, proALPHA Software AG, and intel-
ligent views gmbh are represented.

The three leading computer science research centers (DFKI,
Fraunhofer, FZI) and the renowned computer science depart-
ments of TU Darmstadt — represented by the LOEWE Center
CASED -, of TU Kaiserslautern, of the Karlsruhe Institute of
Technology, and of Saarland University will contribute their
competencies in research, development, and education to
the cluster. In the long term, the “Spitzencluster” wants to
become the globally leading technology center in the area of
emergent software for digital enterprises. Already today, the
region is known as the “Silicon Valley” of Europe.

Emergent software dynamically and flexibly combines a multi-
tude of components from different manufacturers in order to
better fulfill the highly complex requirements of globalized en-
terprises. This software dynamically adapts to the requirements
of the market as well as those of the business environment,
supports complex and dynamic enterprise networks, and en-
ables innovative services in the future Internet. The principle
of emergent software is considered a key innovation for the
digital enterprise and for the Internet of the future.

The goal is to enable the transformation of companies that

so far have only been using IT as a tool to support their tra-
ditional processes into completely digital enterprises. In the
future, both the national economies and the prosperity in our
industry- and service-oriented society will depend on how well
companies can position themselves as digital enterprises.

Further Information:

13
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NICTA AND FRAUNHOFER IESE
WORLDWIDE LEADING RESEARCHERS

COMBINE FORCES

NICTA, Australia’s Information and Communications Technol-
ogy (ICT) Research Centre of Excellence, has signed a five-year
agreement with the Fraunhofer Institute for Experimental
Software Engineering (IESE) to establish the Fraunhofer Project
Center on Transport and Logistics at NICTA's Sydney labora-
tory.

The agreement creates an immediate framework for joint
research work to solve difficult problems in areas including
transport and logistics, embedded systems, and software engi-
neering. The two organizations are committing over AUS$11m
to bring together their complementary skills and world-leading
expertise in these areas.

“The Fraunhofer Project Center at NICTA joins outstanding
talent from our two organizations. The possibilities that this
will create for NICTA and Australia are truly exciting. Australia
must be part of the global innovation system to build competi-
tive advantage in technology and the broader economy, and
this is a major step in that direction,” NICTA Chief Executive
Officer, Dr. David Skellern says. “In addition to NICTA's contri-
bution to the Fraunhofer Project Center, Australia’s New South
Wales Government is providing funds — on top of their annual
$5m contribution — to support establishing industrial proj-
ects,” Dr. Skellern said.

14

“Fraunhofer IESE is interested in advancing the level of sci-
entific and engineering know-how by working with leading
scientists around the world. Australia has world-class capa-
bilities and we will work together to deliver greater scientific
results and generate breakthrough technologies for the mar-
ket,” said Professor Dieter Rombach, Executive Director of the
Fraunhofer Institute for Experimental Software Engineering.

NICTA Senior Researcher Mark Staples will head up the
Fraunhofer Project Center at NICTA. Dr. Mark Staples has
both research expertise and business experience working in
software engineering, software architecture, and business
technology. He is the leader of NICTA's Software Infrastructure
business area, and a Conjoint Senior Lecturer at UNSW with
the School of Computer Science and Engineering.

“The agreement is a formal basis for research collaboration
and brings together an impressive suite of international engi-
neering, science, and business expertise to tackle real-world
problems. We will draw especially on capabilities in embedded
systems, software engineering and optimization methods,”
Mr. Staples said.

The Fraunhofer-Gesellschaft is the largest organization for ap-
plied research in Europe with a central role in the global ICT
innovation system. Establishing a project center in Australia
builds on their strong international reach throughout Europe,
the U.S., and Asia.

NICTA
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COMMERCIAL VEHICLE TECHNOLOGY
SYMPOSIUM AT TU KAISERSLAUTERN

The University of Kaiserslautern organized the 15t Commercial
Vehicle Technology Symposium in Rhineland-Palatinate in co-
operation with the two Fraunhofer Institutes for Experimental
Software Engineering IESE and Industrial Mathematics ITWM
as well as the Commercial Vehicle Cluster. Under the motto
“Research Meets Industry”, more than 250 commercial vehicle
experts met from 16 to 18 March 2010 under the patronage
of Minister President Kurt Beck.

The conference was opened in the evening of 16 March by
Science Minister Doris Ahnen. On 17 and 18 March, there
were more than 50 professional presentations and discus-
sions about the current state of the practice in the areas of
construction, production, calculation, electrics/electronics, and
software technology in the commercial vehicle industry.

This conference, which is scheduled to take place every two
years, offered national and international experts from research
and industry a platform for exchanging experiences in the ar-
eas of trucks and buses as well as agricultural and construction
machinery.

In an accompanying technical exhibit, suppliers showed cur-
rent service respectively software and hardware products. In
an outdoor exhibition area, examples of modern commercial
vehicles were on display: a mobile crane from the Terex com-
pany, a GPS-controlled tractor from John Deere, and a hybrid
dump truck of the FAUN company, for which test drives were
offered.

On 18 March, there was also a so-called “Recruitment Date”,
which offered the chance to get information about career op-
portunities in this domain.

The organizers of this event were the Center for Commercial
Vehicle Technology (ZNT) at TU Kaiserslautern, the Fraunhofer
Innovation Cluster Digital Commercial Vehicle Technology
(DNT), and the Commercial Vehicle Cluster — Nutzfahrzeug
GmbH (CVCQ). The goal of these three organizations is to in-
crease the competitiveness of the commercial vehicle industry
in Germany via new technologies and experience exchange in
networks. Examples of successful technology transfers were
also shown in the technical exhibit.

Further Information:
www.cvt2010.de
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DESIGNING THE INTELLIGENT APARTMENT

Rising energy prices and demographic changes — these are the
two major challenges that we must face in the 215t century.
They were also the topics of the kick-off event for the network
“Intelligent Systems for a Better Life — InSeL"”, which took
place on 26 April 2010 at the Fraunhofer Center in Kaisers-
lautern.

The aim of the newly founded network, which is funded by
the federal government, is to establish a collaboration, sci-
ence, and marketing platform that deals with a central overall
system for the integrated control of intelligent and energy-
saving apartments. To get closer to this goal, strong partners
are needed, such as IHK Zetis GmbH. They will coordinate and
handle the build-up of the open network, which started off
with nine partners.

The founding members are Fraunhofer IESE, Gemeinniitzige
Baugesellschaft Kaiserslautern AG, FK. Horn GmbH & Co. KG,
Westpfalz-Klinikum Kaiserslautern GmbH, Binder Elektronik
GmbH, ESF Software GmbH, Bauunternehmung Rheinheimer
GmbH & Co. KG, TWK - Technische Werke Kaiserslautern, and
CIBEK technology + trading GmbH.

16

Furthermore, the kick-off event was supported by the Hand-
werkskammer Pfalz.

Michael Lill, executive manager of IHK Zetis, said about the
goals of InSeL: “IHK Zetis GmbH is a subsidiary of IHK Pfalz.
For almost 20 years, we have been working on so-called “top-
ics of the future”, such as changes in the work environment or
technological innovations. We also have many years of experi-
ence in setting up and coordinating regional networks. The
project InSel, however, is something very special for us. We
are confident that setting the course early by realizing con-
crete development projects will provide a major competitive
edge to the companies in this region”.

Frank Bomarius, deputy director of Fraunhofer IESE, added this
about the research institute’s involvement in this network:

“In the context of the project InSel, Fraunhofer IESE sees itself
as a creative developer of technologies and as an integrator.
We have been working on innovative solutions in the areas of
Ambient Assisted Living and energy management for many
years already. In addition, we know the requirements and
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expectations of very diverse stakeholder groups as well as the
technical possibilities existing today and the perspectives for
the future. We see ourselves as an element linking the worlds
of housing business, planners and tradespeople, providers,
caregivers and medicine, home automation technology, and
end customers. The goal is to design, test, and evaluate new,
technologically trend-setting solutions that can be implement-
ed technically and that are economically feasible.”

More than 50 visitors were fascinated by the visionary goal of
the research and development work envisioned by the InSeL
network. Many of them visited the technical exhibit of the net-
work partners and took a guided tour of the Ambient Assisted
Living laboratory, then used the subsequent snack to talk to
partners of the network. After this successful kick-off event, all
interested parties are now invited to participate in the upcom-
ing follow-up events.

Potential partners for the network can contact Michael Lill or
Marion Marschall-Meyer (both IHK Zetis) directly via www.
zetis.de.

17
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ZUSE 223 - A COMPUTER WITH A PAST

On the occasion of the 100" birthday of computer pioneer
Konrad Zuse on 22 June 2010, the Fraunhofer Institute for Ex-
perimental Software Engineering (IESE) and the Department of
Computer Science of the University of Kaiserslautern opened
their treasury on 8 July 2010 and presented Zuse’s famous
computer Z23.

In a brief ceremony, Horst Zuse acknowledged his father’s
lifetime achievements and dedicated the refurbished 723 as an
exhibit for future generations. This computer was an impor-
tant milestone for the development of commercially manufac-
tured computers, and only a few of them are still in existence
today.

The Z23 computer is a permanent loan of TU Kaiserslautern to
Fraunhofer IESE. The Z23 was put on exhibit to coincide with
the “Zuse Year”. The computer will be accessible to everybody
in the context of future Open House and similar events.

18119

ZUSE 723

The 723 computer was developed in 1958; serial production
started in1961. The Z23 was the evolution of the well-proven
Z22 in transistor technology. The Z23 computer boasted a
magnetic drum memory with 8192 words at 40 bits each, a
ferrite core memory, extensive peripheral equipment (punch
tape and teletype writer), analog input/output devices (Bull,
Ferranti, Siemens), magnetic tape storage system (AMPEX),
and a compiler for German-language Zuse formula code.

98 computers were sold at prices starting from 180,000.00
DM (about 92,000 euros). The Z23 was the most common
transistor computer in Germany.

Prof. Dr.-Ing. Horst Zuse and Dr.
Reinhard Kirchner, TU Kaisers-
lautern, present the Zuse Z23 in

the atrium of Fraunhofer IESE.
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INDUSTRY DAY AND “SCIENCE NIGHT"”

On Friday, 8 October 2010, the Fraunhofer Institute for Ex-
perimental Software Engineering (IESE) held an Industry Day
on the topic of “Safety & Reliability for Embedded Systems”,
which led up to the “Science Night”.

The Industry Day offered interesting professional presentations
by Fraunhofer IESE scientists to all participants. Professor Peter
Liggesmeyer spoke about “New Developments in the Area of
Embedded Systems”, and “Software Quality” was the topic of
a workshop led by Dr. Thomas Kuhn.

In addition, there were three industry presentations illustrat-
ing the central role that embedded systems play in technical
products. One current example of the relevance of embedded
systems was the presentation “Safety in Rail Technology” by
Reiner Heilmann, Siemens CT. Following the presentations,
participants had a chance to meet directly with the research-
ers.
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From 7 p.m. until midnight, Fraunhofer IESE opened its world

of research to visitors in the context of the Kaiserslautern “Sci-
ence Night”. Various project demonstrations as well as guided
tours of the Ambient Assisted Living laboratory provided deep
insights into the work of the institute.

Entertainment was also offered — with music ranging from
funk via classic rock to reggae, performed by the band “Cam-
eleon” from Kaiserslautern.

The overwhelming response of the visitors was a surprise for
everyone — more than 1000 guests used the opportunity to
get a close-up look at the kind of research that is taking place
at Fraunhofer in Kaiserslautern.
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6™ STATE SYMPOSIUM ON
EMERGENCY MEDICINE

In emergency medicine, the time factor is of central importance. It is not only the time until
help arrives that determines the prognosis for the emergency medicine patient. The focus is
increasingly shifting to treatment in an institution that is suitable for the patient’s illness or in-
jury. Thus, logistical aspects join medical aspects in the narrower sense in occupying a central
position in modern treatment concepts. Following this line of thought, the state government
founded the German Center for Emergency Medicine and Information Technology (DENIT) and
gave it a home at the Fraunhofer Institute for Experimental Software Engineering (IESE). The
primary task of this center is to check structures and processes in emergency services, to sup-
port decision makers in developing future-oriented concepts, and thus to contribute to the
dynamic adaptation of emergency services to medical, technical, and social developments such
as demographic changes.

Under the patronage of Interior Minister Karl Peter Bruch, the Institute of Anesthesiology and
Emergency Medicine of the Westpfalz-Klinikum in Kaiserslautern, the Emergency Medicine
Center of the State of Rhineland-Palatinate, the Fraunhofer Institute for Experimental Software
Engineering in Kaiserslautern, and the Rhineland-Palatinate Ministry of the Interior and for
Sports held the 6™ State Symposium on Emergency Medicine on 6 November 2010. The topic
of the event, which took place at the Fraunhofer Center in Kaiserslautern, was “Emergency
Medicine Services — a Logistical Challenge”.

With a total of approx. 180 participants from emergency services, hospitals, and government

agencies as well as a well-visited industry exhibit, the topic of the event received great atten-

tion. Nine presentations illustrated the impact that the optimal organization of the treatment

process, and particularly information and communication technology, has on the prognosis of
emergency medicine patients with time-critical illnesses or injuries.

Current technical developments such as the portable heart-lung machine, automatic emer-
gency detection systems, as well as telemedicine support demonstrate some of the opportuni-
ties that will be available to emergency services in the future. Selected contributions from this
symposium will be published in March 2011 in a special issue of the journal “Notfall und Ret-
tungsmedizin“ [Emergency and Emergency Medicine].

22123



<« TABLE OF CONTENT

FRAUNHOFER IESE OPTIMIZES MULTICORE
APPROACHES IN THE AREA OF EMBEDDED

SYSTEMS

Currently, there is a trend towards consolidating and virtual-
izing servers. A similar trend can also be observed when it
comes to Electronic Control Units (ECU) in embedded systems.
This trend is boosted by the availability of multicore proces-
sors, which make it possible to efficiently distribute work to
several computing cores. In addition, this enables greater re-
dundancy and thus more failure safety. Model-driven develop-
ment approaches for embedded software based on recognized
tools such as SIMULINK are supported by the techniques and
tools developed by Fraunhofer [ESE for the parallelization of
software models. Using a platform description as a basis, soft-
ware models are substantially optimized and are parallelized
either in a fully automated or in a supportive manner.

Thanks to continual progress in technical developments, the
computing capacity of modern processors appeared to know
no boundaries until recently. New processors became faster
due to higher clock rates and applications automatically
benefitted from this increase. However, in the last few years,
processors have reached physical performance boundaries;
the clock rates of common processors can hardly be increased
further. These are due to the internal switching times of the
processors — in order to reduce them further, power consump-
tion had to be continually increased in the past, which led to
more and more heat being generated and thus created ever
greater problems for both the power supply and the cooling
technology. If the clock rate of the processors is too fast, they
may disrupt neighboring processors and busses due to electro-
magnetic interference radiation.
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These problems present a major challenge especially for in-
dustrial users with high technical requirements in the area of
embedded systems.

Processors in embedded systems are processors that regulate,
control, or monitor the system into which they are embed-
ded. These systems constitute a central ingredient of almost

all technical products, for instance in aircraft and power plant
controls, in medical technology, in innovative consumer elec-
tronic devices, or in the automotive industry. The automotive
industry, in particular, needs ever faster processors for embed-
ded systems, for example in order to be able to reliably process
great amounts of data in driver assistance systems such as
pedestrian detection.

Multicore processors provide an appealing solution for this
problem, since just a single multicore processor can deliver
the performance of far more than 100 traditional proces-
sors. These processors consist of a multitude of computing
cores with slower clock rates, which may be specialized. This
makes it possible to increase the computing power of modern
processors and reduce their power consumption at the same
time. However, in order to access this performance potential,
applications, respectively their algorithms, must be parallelized
— unlike in the past, they no longer automatically benefit from
performance increases.
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In addition to parallelizing algorithms, communication costs
must also be taken into account. Parallel algorithms must ex-
change data with each other, which is done via partitions, bus
systems, or point-to-point connections. Particular problems
that need to be highlighted in this context include the prob-
lem of competition regarding these communication resources
and the problem of intersecting message streams in communi-
cation networks, which may entail major performance losses.

The approach pursued by Fraunhofer IESE using model-driven
tools such as SIMULINK takes into account specialized comput-
ing cores and communication networks during parallelization
and thus prevents adverse effects resulting from these. At the
same time, it ensures that critical time limits, for example, are
adhered to, such as those that govern the reaction times of
airbags. Until now, no alternative approach in the area of mul-
ticore processor optimization has managed to achieve this in
such complexity.

Major benefit for developers: The entire process can be either
fully automated or used as support, which ensures great sav-
ings during the effort-intensive development phase. A patent
on this approach is currently pending.

Further information:
www.mware.fraunhofer.de
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PROF. DR. DIETER ROMBACH ELECTED
“FELLOW"” OF THE ASSOCIATION FOR
COMPUTING MACHINERY (ACM)

The renowned Association for Computing Machinery (ACM),
the largest professional computer association worldwide in the
area of academia and science, has elected Professor Dr. Dieter
Rombach a Fellow on 7 December 2010. He is one of only a
few scientists worldwide who have been elected Fellows of
both large computer science associations (ACM and IEEE).

The director of the Software Engineering Research Group at
the Department of Computer Science at the University of Kai-
serslautern received the award “for contributions to empirical
software engineering research and its successful application to
industrial practice”, as stated in the citation.

The ACM, which was founded in 1947 as the first computer
science association in the world, unites computing educators,
researchers, and professionals to inspire dialog, share resourc-
es, and address challenges in computer science. It promotes
the professional careers of its members by offering opportuni-
ties for lifelong learning, career development, and professional
networking.

The "ACM Fellows"” program, initiated in 1993, celebrates
the exemplary contributions of the leading members in the
computing field. These individuals have helped to enlighten
researchers, developers, practitioners, and end-users of infor-
mation technology throughout the world.

Rombach is the executive director of the Fraunhofer Institute
for Experimental Software Engineering (Fraunhofer IESE).
Previous stations of his career took him to the University of
Maryland, to the Software Engineering Lab of NASA, and to
Carnegie Mellon University in Pittsburgh, USA.
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Rombach regularly serves as an expert, auditor, and consultant
for industry and provides advisory services to government bod-
ies on the state and federal level. He also serves as a scientific
adviser to various companies and research institutions. He is
the author of more than 200 scientific publications, co-editor
of several international journals, and is regularly called upon to
serve as a program committee member of important software
engineering conferences.

Prof. Rombach'’s research interests are in the area of “Software
Engineering”, particularly in engineering-style methods for the
development of software with predictable quality; quantita-
tive methods for the measurement of software products and
processes for the purpose of project management and quality
assurance; languages, methods, and tools for the creation and
management of development processes on the basis of explicit
software process models; as well as empirical methods and
their application for determining the effects of software devel-
opment methods.

For his excellent scientific work, Rombach has received numer-
ous awards: for example the “Presidential Young Investigator
Award” of the National Science Foundation (NSF) in the USA
in 1990 or the Service Medal of the State of Rhineland-Palat-
inate in 2000. In 2009, he was awarded the Federal Cross of
Merit on Ribbon of the Federal Republic of Germany and the
honorary doctorate degree of the Finnish University of Oulu in
recognition of his lifetime achievements.
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THE “"FRAUNHOFER ALLIANCE EMBEDDED
SYSTEMS” PRESENTS ITSELF

In order to be able to play a major role in shaping the rapid
developments taking place in the area of Embedded Systems,
the Fraunhofer-Gesellschaft has founded the Fraunhofer Alli-
ance for Embedded Systems on 18 October 2010. Prof.Dr.-Ing.
Peter Liggesmeyer, scientific director of Fraunhofer IESE, is the
speaker of the newly founded alliance.

Embedded systems constitute a central ingredient of technical
products, e.g., in transportation, medical technology, automa-
tion technology, or in consumer electronics. In recent years,
numerous product innovations and unique selling points of
technical products “made in Germany” were the result of
integrating embedded systems. Especially in the area of high-
tech, there is a strong dependency on embedded systems,
which is why their economic significance is enormous. As

a reaction to the growing requirements and the increasing
complexity of embedded systems, the Fraunhofer ICT Group
as the largest European research network for information and
communication technology pushed the initiative for founding
a Fraunhofer Alliance.

Isolated approaches quickly reach their limits when new sys-

tems are being developed. In addition to competence in the
areas of information technology, electrical engineering, and
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mechanical engineering, interaction between these disciplines
is an essential factor. The Fraunhofer institutes affiliated in

the alliance (ESK, FIRST, FIT, FKIE, FOKUS, HHI, IESE, IGD, IIS,
IOSB, and SIT) have the necessary comprehensive expertise

in practically all topics in the area of embedded systems. The
Fraunhofer Alliance Embedded Systems bundles the respec-
tive required professional competencies and maps them to the
areas of information technology, electrical engineering, and
mechanical engineering. At the same time, the alliance acts as
a central point of contact for partners from industry, research,
government, and the media.

Due to its expertise in the area of embedded systems,
Fraunhofer IESE in Kaiserslautern is predestined for a leading
role in the alliance. For a long time, safety analyses, embedded
systems certification, especially in critical application domains,
as well as innovative development methods for embedded sys-
tems have been focal research areas of IESE.

The Fraunhofer Alliance Embedded Systems will present itself
on 1 March 2011 in the context of a press conference held at
the embedded world Exhibition&Conference in Nuremberg,
which is the biggest exhibition of its kind worldwide and the
meeting place of the international embedded community.

Further information:
www.embedded.fraunhofer.de
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OUTLOOK ON 2011

EMBEDDED SYSTEMS ARE EVERYWHERE ...
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... and our modern economy and society would be unable to survive without them. Already to-
day, more than three billion embedded components and devices are manufactured every year,
incorporating 98% of all microprocessors built. In Germany alone, the market volume amounts
to over 19 billion euros annually, with growth rates of up to eight percent. And this is just the
beginning of the success story being written by embedded systems. Self-sustaining individual
products will be replaced by systems that take over ever more complex tasks due to intensive
cooperation and seamless connections with classical information systems. Newly emerging
product classes, technological innovations, and methodological progress provide both opportu-
nities and challenges. These are addressed by the division “Embedded Systems”, which aims to
develop solutions for the markets of tomorrow already today.

Autonomous Systems

In order to further expand the possibilities of embedded systems, there will be more and more
autonomous systems in the future. Agricultural machinery that runs on its own, trucks that
automatically dock at loading docks, or ever more intelligent vehicle assistance systems are just
some examples. Thanks to their intelligence, autonomous systems can perform much more
complex tasks. At the same time, however, it is much more difficult to predict the behavior of
such systems. This calls for new approaches in the architecture as well as in quality assurance
and safety cases in order to be able to use this flexibility without jeopardizing the safety and
reliability of these systems.

Embedded Apps

Spoiled by cell phones and tablet PCs, users increasingly also expect more flexibility from em-
bedded systems. Since much of a vehicle’s functionality is already realized by software, one also
wants to always stay up to date or even be able to simply expand the system’s functionality.
What appears to be so simple and natural on cell phones constitutes a major challenge for
embedded systems. In cell phones, for example, we accept reduced performance and stability
as a trade-off for flexibility. In embedded systems such as automobiles, however, this would
quickly endanger lives. This is especially true since opening a system for flexible use also opens
the door for hackers and thus to malicious manipulation of the system, which results in new
sources of risks that are barely being mastered so far.
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Embedded Systems of Systems

Whereas until now, embedded systems have frequently been realized as small, independent
single systems that were loosely coupled with each other, the future lies in the intensive net-
working of embedded systems so that they can handle more complex tasks in cooperation.
Cars connect with each other to form ad-hoc networks in order to alert others about obstacles
or even to allow automatic intersection assistants. In the operating room, the aim is to flexibly
connect devices from a wide variety of manufacturers in order to permit seamless support for
the operating team. Which systems are connected how with each other is thus only determined
dynamically at runtime and is almost impossible to predict during development time. Hence the
sub-systems must be enabled to independently connect with each other during runtime with-
out jeopardizing the quality of this system of systems. Many decisions that can no longer be
made by the developers during the design phase must be transferred to the systems. In order to
realize this, the systems do not only have to adapt dynamically to their environment, but they
themselves must also “be aware” of their quality to enable them to make decisions regarding
the quality of the system of systems. This calls for new paradigms — not only in system develop-
ment, but also in quality assurance and in safety cases.

Seamless Integration of Embedded Systems and Information Systems

In addition to the networking among embedded systems, the systems are also being increas-
ingly integrated with classical information systems. Agricultural machines collect data about
harvest quantity and quality, which is evaluated by information systems and is included in the
planning for the following year. The results, in turn, are used by the machines to ensure opti-
mal fertilization of the field, for example. This is just one of many examples where embedded
systems and information systems are approaching each other more and more. Whereas both
embedded systems and information systems are developed with their own development meth-
ods and techniques, the seamless integration of the systems and the mastering of the result-
ing overall complexity often constitute major challenges. This starts with the elicitation of the
requirements on such a complex system of systems and ends with assuring its quality. The divi-
sions “Embedded Systems” and “Information Systems” are therefore collaborating closely with
the intention of efficiently increasing the convenience and safety of systems and especially the
productivity of companies with the help of a symbiosis of these classes of systems.
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Business Alignment

Does this situation sound familiar to you: new standards are to be introduced, a product shall
get new features, the testing department wants a higher budget, novel processes shall be im-
plemented, etc. In most of these cases, it remains completely obscure what the value of these
plans is for an organization. Software is generally seen as a cost factor, not as a value driver.

However, it is becoming increasingly important for any organization to see software and IT as
drivers for innovation and value creation, and to be able to provide clear evidence of the value
they contribute to the organization’s business goals. The trend towards value-oriented software
development clearly shows: Project management approaches such as Scrum, Lean, or Kanban
are experiencing enormous gains in popularity. What all of them have in common is that soft-
ware development activities are permanently aligned in such a way that “values” are created
for customers and that so-called “waste” is eliminated.

Yet, challenges quickly arise in practical application: What actually are values, and which values
are important? How can we determine these? How can we describe them? How can we mea-
sure whether we are really creating values? How can we check whether values are still up to
date?

This is where Fraunhofer IESE comes in: Our goal is to support organizations in determining

the values that are relevant for them and in aligning their software-related activities with these
values. We develop methods that can be used to map software goals to an organization’s high-
er-level goals. One example is the GQM+Strategies® approach. It supports companies in the
integrated modeling of goals and strategies across all levels of an organization as well as in the
development of suitable measurement systems for monitoring and optimization.

One of the goals of the “Process Management” division at IESE is to integrate all kinds of
software and IT alignment and to support companies in the analysis and alignment of their re-
spective strategies. This includes not only strategic alignment, but also architecture alignment,
application landscaping, and the design of corresponding organizational structures.



R -

<« TABLE OF CONTENT

Management of Information Quality

Decisions about company investments or business strategies depend to a large extent on avail-
able data and information. Low-quality data or information can have serious consequences for
a company. Many software and IT departments are therefore currently undergoing a change
from the classical IT organization to an information provider, which addresses information
needs consistently on various levels of an organization and thus creates an added value for the
company that goes beyond typical IT services.

However, no integrated approach exists at this time that would allow comprehensive master-
ing of the information quality in a company. This applies to both the evaluation of data and
information quality depending on the respective company environment and the business goals
pursued and to the general process of data and information management. The common ap-
proaches in the area of data and information quality are not sufficient. The operationalization
of suitable concepts into guidelines and processes that can actually be applied as well as the
derivation of comprehensive quality models often constitute a major challenge in practice and
require expert support.

In the area of information quality, the “Process Management” division of Fraunhofer [ESE
focuses on methods, processes, and models for the customized definition, evaluation, and
achievement of information quality in an organization. To this end, the company-critical infor-
mation and information flows are made measurable, visible, and analyzable across the entire
lifecycle of individual information objects in order to optimize the underlying business pro-
cesses. The software engineering perspective, in particular, plays a central role: How can we ob-
jectively evaluate information quality? How can we specify and develop systems that will deliver
high data quality? Fraunhofer IESE will continue to bundle its competencies regarding this topic
in order to effectively support companies in achieving high information quality.
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Hardly any company can nowadays make do without information systems. Whereas in the
past, monolithic software systems were sufficient for an organization, we now notice that
these no longer fulfill the needs of companies regarding usability and performance, and espe-
cially regarding flexibility and interoperability. Progress calls for new business models. And new
business models rely on the use of new technologies, such as clouds and mobile end devices.
This results in new challenges for systematic software engineering, which is the domain of
Fraunhofer IESE. In addition to innovation technologies, new business models increasingly also
call for collaboration between companies. It therefore comes as no surprise that company IT
systems are also expected to collaborate. Since summer 2010, Fraunhofer IESE has dedicated
itself to the new paradigm of “emergent software” as part of the Software-Cluster “Software
Innovations for the Digital Enterprise”. Here, the “Information Systems” division of Fraunhofer
IESE will be developing solutions in the next five years to meet the future challenges of modern
IT systems.

Emergent Software and Cloud Computing

Under the main theme of “emergence”, IESE pursues the vision that for an organization, the
added value of interconnected IT systems is more than just the sum of the benefits of the in-
dividual IT systems. New business models allow more flexibility in how to design business rela-
tions. In order to create more interconnections between various IT systems in major companies
on the one hand, and between IT systems of different small and medium-sized enterprises on
the other hand, various challenges need to be met. The “Information Systems” division ad-
dresses industry and research issues in the areas of interoperability and adaptivity of systems
with topics from the areas of requirements management and architecture. This also includes
systematic software engineering issues for, respectively in, the Cloud. Emergent system qualities
that the customer and the user can perceive directly include IT safety and security, particularly
data security, and a positive User Experience of the systems. Our declared goal is to construct
these qualities, which partly contradict each other, and to harmonize them.

Use of Mobile End Devices

Already today, mobile end devices have established themselves firmly for private use. Many
users can no longer imagine everyday life without the continuous connectivity and the innova-
tive features offered by these small helpers. However, mobile applications also offer enormous
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innovation potential in business environments, for many domains such as logistics, agriculture,

ERP systems, and the financial sector. As a matter of fact, mobile end devices can perform the
workflows in almost any domain more efficiently. Already today, Fraunhofer IESE is supporting
companies in building up their competence in developing software for mobile end devices. The
existing services in the area of systematic development of mobile end devices are being expand-
ed by the research area “Business Goes Mobile”, which was established in 2010. The core topic
is systematic decision-making support for companies regarding guestions such as: Which areas
can benefit the most from mobile devices? Which end devices should we focus on? How can
these devices be integrated seamlessly into existing business applications?

User Experience for Business Success

In our everyday lives, we are faced with less and less time and more and more complexity in our
workflows, and thus often also with more features in our applications. Almost every IT system
is designed sub-optimally in terms of usability. This is not merely annoying, but makes the ex-
ecution of individual workflows in a company slower and more error-prone. For several years,
Fraunhofer IESE has therefore been developing approaches to optimize the usability of business
applications in the long term. In the past two years, we have been going beyond classical us-
ability with our research area “Engineering User Experience”. Whereas usability mainly focuses
on the absence of annoying factors, User Experience methods lead to a positive user experi-
ence, which can help a product to clearly differentiate itself from that of a competitor or from
a previous version. First empirical studies have shown us that we have had a significant impact
on the business goals of an organization by increasing the User Experience in business applica-
tions.

Seamless Integration of Information Systems and Embedded Systems

In addition to the collaboration of IT systems among each other, these systems are also being
increasingly networked with classical embedded systems. Future embedded systems, such as
large sensor networks, will deliver many and exact data from the real world in real time that
require fast responses. This creates new challenges for business applications. Whereas both
embedded systems and information systems are each developed using their own development
methods and technologies, the seamless integration of these systems and the mastering of the
resulting overall complexity constitute major challenges. This starts with the elicitation of the re-
quirements on such a complex system of systems and ends with quality assurance. The divisions
“Embedded Systems” and “Information Systems” are therefore cooperating intensively in order
to be able to efficiently increase the convenience and safety of systems and especially the pro-
ductivity of companies by establishing a symbiotic relationship between these system classes.
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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 60 Fraunhofer Institutes. The majority of the 18,000 staff are qua-
lified scientists and engineers, who work with an annual research budget of €1.65
billion. Of this sum, more than €1.4 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, Asia, and the
Middle East provide 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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FRAUNHOFER IESE AND
ITS NETWORK PARTNERS

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.

International Research Networks

Fraunhofer IESE is a member in several international research
associations. The International Software Engineering Research
Network (ISERN) with approx. 60 members from science and
industry plays an important role in Fraunhofer IESE's interna-
tional research collaborations. ISERN is a forum for applied
software engineering researchers for exchanging the latest

ISERN

research results and experiences.

Further information:
http://isern.iese.de
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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.
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Bilateral research and exchange programs for students and sci-
entists exist with renowned institutions such as:

Experimental Software Engineering Group at the University
of Maryland, USA

Center for Software Engineering at the University of
Southern California, USA

Universidade Federal da Bahia, Brazil

Universidade Estadual da Paraiba, Campina Grande, Brazil
Carleton University, Toronto, Canada

Clemson University, South Carolina, USA

Kyungpook National University, South Korea,

Lancaster University, United Kingdom

Simula Research Laboratory, Lysaker, Norway

University of Calgary, Canada

National ICT Australia Ltd (NICTA), Sydney, Australia

Bay Zoltan Foundation for Applied Research, Budapest,
Hungary

Poznan University of Technology, Poland

Universitat Malta

Software Quality Institute at Griffith University, Australia
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National Research Networks

The Science Alliance Kaiserslautern e.V. is a coalition of
ten internationally renowned research facilities in Kaiserslaut-
ern. Together they form a highly specialized multidisciplinary
network, which provides students, scientists, and cooperation
partners from industry, business, and the public sector with
innovative solutions based on the newest technologies and
methods available.

Members of the Science Alliance are the University of Kaisers-
lautern, the University of Applied Sciences Kaiserslautern, and
eight research institutes, some of which are spin-offs of suc-
cessful research completed at the University of Kaiserslautern.
Their prolific work in the past years has added to the growing
reputation of Kaiserslautern as a distinguished location for
study, research, and technology.

Further information:

www.science-alliance.de @ SCIENCE ALLIANCE
S5 KAISERSLAUTERN

SafeTRANS e.V. (“Safety in Transportation Systems”) is a
Competence Cluster combining research and development ex-
pertise in the area of complex embedded systems in transpor-
tation systems. SafeTRANS drives research in human centred
design, in system and software development methods for em-
bedded systems, as well as in safety analysis and - for avionics
and rail - its integration in certification processes, driven by a
harmonised strategy addressing the need of the transportation

sector.
| e
A TE

SafeTRANS

SAFETY IN TRANSPORTATIDN SYSTEMS

Further information:
www.safetrans-de.org

Fraunhofer Alliance Embedded Systems
Further information on this recently founded alliance can be
found on page 28 as well as at:

\

|
www.embedded.fraunhofer.de /‘ Frau n hOfer

EMBEDDED

The cluster “Software Innovations for the Digital Enter-
prise” (or Software-Cluster for short) focuses on the region
around the software development centers Kaiserslautern,
Darmstadt, Karlsruhe, Saarbricken, and Walldorf. Its objective
is to explore and develop the enterprise software of the future.
This will enable companies that have only been using ICT as a
tool to support their traditional processes, to transform them-
selves into completely digital enterprises where ICT is the ma-
jor driver for product and process innovations (also see page
110 for further details).

Further information:
www.software-cluster.org

?.gg» Software-Cluster
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Industrially-funded Collaborations

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

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

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

m  Medium-sized enterprises, who want to establish im-
provement programs or who must implement technology
changes under very tight budget and schedule constraints.

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

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
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IESE IN FRAUNHOFER
GROUPS AND ALLIANCES

FRAUNHOFER INFORMATION AND COMMU-
NICATION TECHNOLOGY GROUP

Shorter innovation cycles have turned IT knowledge into a per-
ishable commodity. The Fraunhofer Information and Commu-
nication Technology Group (ICT) provides support in the form
of customized solutions, consulting, and contract research

for new products and services. The Fraunhofer ICT Group
comprises 18 institutes as full members (among them also
Fraunhofer IESE) and three associated members, representing
a workforce of roughly 3000 employees and a yearly budget
of approximately 180 million Euros. Its central office in Berlin
serves as a one-stop shop, referring customers to the appropri-
ate contacts.

The complementary focal fields of the participating institutes
cover the entire value chain of the ICT industry. The business
areas are:

Medicine

Automotive

Production

Digital Media

Energy and Sustainability

Financial Services

Security

E-business

E-Government

Information and Communication Technologies
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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
Integrated Circuits IIS (associated member)
Intelligent Analysis and Information Systems IAIS
Medical Image Computing (MEVIS)
Open Communication Systems FOKUS
Optronics, System Technologies and Image Exploitation IOSB
Secure Information Technology SIT
Software and Systems Engineering ISST
Telecommunications / Heinrich Hertz HHI
(associated member)

Contact

Prof. Dr. Dieter Rombach

dieter.rombach@iese.fraunhofer.de

www.iuk.fraunhofer.de

Prof. Dieter Rombach
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FRAUNHOFER E-GOVERNMENT CENTER

The Fraunhofer E-Government Center combines the expertise
of some Fraunhofer Institutes in the areas of research needed
to build up broad-based eGovernment services in Germany
and Europe. Each institute has extensive experience in its par-
ticular area of technology and related applications, is already
working on several applied e-government projects, and is
actively involved in the definition of future-oriented, long-term
solutions.

The Fraunhofer E-Government Center gives advice to politi-
cians, public administrators and business people on the con-
ception and development of complete, forward-looking and
secure eGovernment-solutions and on the realization of ser-
vice oriented architectures and standards.

The services it offers also include reorganizing business pro-
cesses, evaluating and advising on technology, developing
future-oriented e-government lab scenarios and evolving
long-term e-government and security solutions, carrying out
projects and quality management, helping with standardiza-
tion, transferring know-how, and training. The Fraunhofer E-
Government Center is completely independent of any vendor-
specific solutions and political movements.

Each institute in the E-Government 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 E-Government 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, IESE
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 E-Government Center when appropriate.

The Center comprises the Fraunhofer Institutes for
Applied Information Technology FIT
Experimental Software Engineering IESE
Industrial Engineering IAO
Information and Data Processing IITB
Intelligent Analysing- and Information Systems IAIS
Open Communication Systems FOKUS
Secure Information Technology SIT
Software and Systems Engineering ISST

The speaker of the Fraunhofer E-Government Center is
Prof. Dr. Dieter Rombach (IESE).

Contact

Thomas Jeswein
Telefon +49 631 6800-2106
Fax +49 631 6800-9 2106

Thomas Jeswein
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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.

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.

The alliance comprises the Fraunhofer Institutes for
Applied Information Technology FIT
Computer Architecture and Software Technology FIRST
Computer Graphics Research IGD
Digital Media Technology IDMT
Experimental Software Engineering IESE
Industrial Engineering IAO
Integrated Circuits IIS
Manufacturing Engineering and Automation IPA
Microelectronic Circuits and Systems IMS
Photonic Microsystems IPMS
Reliability and Microintegration 1ZM
Software and Systems Engineering ISST
Telecommunications, Heinrich Hertz Institute HHI

Contact

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

Rolf Hendrik van Lengen
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Organizational Structure of the Fraunhofer Institute for Experimental Software Engineering IESE

Executive Director
Prof. Dr. D. Rombach

Automotive & Trans-
portation Systems

Automation & Plant
Engineering

Medical Systems

Information Systems
Finance, ERP / Software,
Telecommunication

eGovernment

Health Care

48

| Scientific Director y Deputy Director
o Prof. Dr.-Ing. P. Liggesmeyer ! Prof. Dr. F. Bomarius

Divisions
Embedded Systems (ES) Dr. Mario Trapp

Embedded Systems Development (ESD)
Dr. M. Becker

Embedded Systems Quality Assurance (ESQ)
Dr. R. Eschbach

Process Management (PM) Dr. J. Heidrich (acting)

Measurement, Prediction & Empiricism (MPE)
Dr. J. Heidrich

Process Compliance & Improvement (PCl)
Dr. J. Heidrich (acting)

Information Systems (IS) Dr. J. Dorr

Information Systems Development (ISD)
Dr. Marcus Trapp

Information Systems Quality Assurance (ISQ)
Dr. J. Dorr (acting)
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The Fraunhofer Institute for Experimental Software
Engineering IESE

The Fraunhofer Institute for Experimental Software Engineer-
ing (IESE) develops innovative constructive and analytical
processes for the development of dependable software to

be used for controlling technical products and processes as
well as business processes. These processes are successfully
introduced in companies from all branches of industry to in-
crease quality and decrease costs, thus adding business value.
Currently, many diverse collaborations exist with companies
from the product industries “ Automotive and Transportation
Systems”, “Automation and Plant Engineering”, and “Medical
Technology” as well as from the IT and service industries “Fi-
nancial Service Providers”, “ERP and Software Producers”, and
“Telecommunication” (Information Systems), “Health Care”,
and “eGovernment”. Fraunhofer [ESE supports companies
from all branches of industry in their efforts to achieve “inno-

"

vation with dependable software

Business Areas and Departments

The business areas of Fraunhofer IESE are found in industries
with a focus on software in products and on software in IT
and service industries. Regarding software in products, the fol-
lowing business areas are addressed:

m  Automotive and Transportation Systems

= Automation and Plant Engineering

m  Medical Technology

Regarding software in IT and service industries, the following

business areas are covered:

= Information Systems, especially Financial Service Providers,
ERP and Software Producers, Telecommunication

B Health Care

m  eGovernment

Each of these two sectors is led by a Business Area Coordina-
tor, who is responsible for acquiring new customers.

Fraunhofer IESE has organized its competencies into three

divisions. Two divisions are home to the competencies for de-

veloping embedded systems with a focus on functional safety,

reliability, and availability, and for developing information sys-

tems with a focus on usability and security.

m  Embedded Systems division with the departments for De-
velopment and Quality Assurance

= Information Systems division with the departments for De-
velopment and Quality Assurance

In addition, the third division deals with the interdisciplinary

competencies of measurement and process improvement:

B Process Management division with the departments for
Measurement, Prediction, and Empiricism and for Process
Compliance and Improvement

These interdisciplinary competencies are necessary in order to
firmly entrench processes for the development of embedded
systems and information systems in an organization.

New competence areas are built up in so-called Living Labs,
where research takes place concomitant with business model
development. Examples of these areas are Ambient Assisted
Living or Energy Management.

Fraunhofer IESE receives guidance and counsel from an advi-
sory board consisting of international experts from science and
business. For many years, Fraunhofer IESE has been growing
continually in terms of revenues and staff. The level of acquisi-
tion of third-party funds is also on a consistently high level,
between 70 and 80%.
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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. (Chairman: Prof. Dr. Ernst Denert, Vice-Chairman:

Prof. Dr. Jirgen Nehmer)

Research

Prof. Dr. Victor Basili

Institute for Advanced Com-
puter Science

Department of Computer Science
University of Maryland

USA

Prof. Dr. Manfred Broy
Institute for Computer Science
Technische Universitat Minchen

Prof. Dr. Helmut Krcmar

Chair for Information Systems
Computer Science Department
Technische Universitat Minchen

Prof. Dr. Jirgen Nehmer
Vice-Chairman of the Advisory
Board

Department of Computer Science
University of Kaiserslautern

Prof. Dr. Helmut Schmidt
President
University of Kaiserslautern

Prof. Dr. Mary Shaw
Department of Computer Science
Carnegie Mellon University
Pittsburgh, PA

USA
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Industry

Reinhold E. Achatz

Vice President Corporate Tech-
nology

Siemens AG

Mulnchen

Dr. Klaus Grimm

Director Software Technology
Daimler AG

Sindelfingen

Harald Hénninger
Head of Development
Research and Advance
Engineering
Robert-Bosch GmbH
Schwieberdingen

Dr. Martin Verlage
Vice Executive Director
vwd group Technology
Frankfurt

Government

Dr. Erasmus Landvogt
Regierungsdirektor, IT Systems
Federal Ministry of Education
and Research (BMBF)

Bonn

Dr. Achim Weber

Director, “International and
European Research, Knowledge

and Technology Transfer”
Ministry of Education, Science,
Youth and Culture, Land Rhein-
land-Pfalz

Mainz

Private Members

Prof. Dr. Ernst Denert

Chairman of the Advisory Board
Former Chairman of the Board
IVU Traffic Technologies AG
Grinwald

Dr. Thomas Wagner

Former Executive Vice President
Robert-Bosch GmbH

Stuttgart

Dr. Hans-Ulrich Wiese

Former member of the Executive
Board of Fraunhofer-Gesell-
schafte. V.

Grafelfing
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PERSONNEL AND BUDGET

Development of Budget (in T euro).

e || Public Projects
o

Industrial Projects

[ Base Funding

Development of Costs (in T euro).

|| Operating Costs

[ Personnel Costs

Development of IESE Personnel.

Students

Apprentices and
Trainees
Guest Scientists

Scientists

Infrastructure
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BUSINESS AREAS

The successful implementation of research results in innovative products requires building a
solid bridge between technology-oriented researchers and product-oriented companies. Bridg-
ing this gap in the best possible way is the task of the business areas of Fraunhofer IESE. Stan-
dards, financial constraints and time restrictions, number of items produced, and many other
impact factors differentiate areas of application that at first glance appear similar to those not
familiar with these topics. Automobiles, a mass product, are produced in much greater quanti-
ties than, for instance, airplanes — which are an investment asset. In both cases, we are dealing
with transportation systems, but the differences between them have far-reaching consequences
regarding the suitability of methods and techniques in software and systems engineering. Busi-
ness area managers have the broad view necessary to assess research results in terms of their
use in specific application areas and to combine them in the best possible ways. Fraunhofer
IESE is currently setting its focus on business areas that are important for both technical and
business application areas.

AUTOMOTIVE AND TRANSPORTATION SYSTEMS 54
AUTOMATION AND PLANT ENGINEERING 56
HEALTH CARE 58
MEDICAL SYSTEMS 60
INFORMATION SYSTEMS 62
eGOVERNMENT 64
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Contact

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

ralf kalmar@iese.fraunhofer.de

Ralf Kalmar

Example Projects:

John Deere p. 82
e performance p. 84
SPES2020 p. 86

Innovation Cluster DNT p. 88
Smart Energy Forecast p. 114
IPA - Japan p. 134
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Software Technology for a World in Motion

Modern technologies for electromobility as well as for increasing safety or comfort cannot be
realized without electronics and software. The business area “Automotive and Transportation
Systems” especially aims at manufacturers and users of embedded systems, primarily in auto-
motive and rail technology as well as aerospace. Automotive Software Engineering comprises
processes, technigues, methods, and tools adapted specifically to the requirements of the auto-
motive 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, 1SO 26262) and the use of maturity level models (ISO/IEC 15504, Automotive
SPICE, CMMI). 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 variation management



Competence 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 Manage-
ment

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
checking in your organization in a

profitable 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 qual-

ity-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

Software Architecture
Evaluation and Restructur-
ing

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

ior 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 measur-
able quantitatively with systemati-

cally derived metrics.

Cost Estimation

We show you how development
expenditures can be estimated with
certainty and how risks can be

made visible.

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 26262, or we

provide support.

Testing and Test Automation
Many tests can be generated in an
automated manner for regression
tests. We provide support in de-
signing and implementing suitable
concepts such as model-based test-

ing or SIMI/HIL tests.

Testing of Distributed
Systems

The testing and diagnosis of distrib-
uted systems constitute a special
challenge. We support you in mod-
eling and planning test processes,
in developing test cases, and in

evaluating system quality.
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Contact

Dr. Daniel Gorlich

Phone: +49 631 6800-1607
Fax: +49 631 6800-9 1607

daniel.goerlich@iese.fraunhofer.de

Dr. Daniel Gérlich

Example Project:
Testo
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Modern Software Development

Decentralized and intelligent control systems, modular plants, small lot sizes, individual manu-
facturing according to customers’ wishes, extensive variation management, the increasing ubig-
uity of PCs, and wireless data transfer are just some of the trends in automation and plant engi-
neering in the new millenium. Classical hardware tasks are increasingly taken over by software,
partly for reasons of efficiency and costs, partly due to the necessarily higher complexity, which
leaves no other choice than to shift functionalities from hardware to software.

It goes without saying that quality must continue to be ensured in this transition: The high
standards that have existed for decades in terms of the quality of machines, plants, and au-
tomation technology must also apply to software. Only if software is developed according to
comparable, engineering-style principles can it conform to the high expectations of the plant
engineering and automation industries.

Fraunhofer IESE as one of the worldwide leading research institutions in the area of software
and systems engineering offers customers and research partners its expertise in the entire range
of modern engineering-style software development. From embedded systems to interactive
systems — Fraunhofer IESE studies, develops, and adapts software development processes, mea-
surement methods, test procedures, and algorithms in order to realize innovative products for
and with its customers.

Customer Benefits:

©  Modern, engineering-style software development
= Adherence to safety and quality requirements

= Controllable complexity and measurable quality



Competence in Software and Systems Engineering

Software engineering means developing software in an engineering-style, systematic manner in accordance with established or stan-

dardized processes and procedures. It allows measuring the quality of software and proving adherence to requirements, such as those

regarding the safety and reliability of software-supported plants. Fraunhofer IESE offers the methodological competence, the creativ-

ity, and the spirit of research needed to develop modern concepts and innovative products with the help of software engineering.

Software Development

Our software and system construction offers you a
variety of solutions that are easy to integrate and
that will help you to ensure the required qualities
during development already. The product line ap-
proach PuLSE®, for instance, helps you to reduce
unnecessary complexity in variant-rich systems, to
make strategic use of reuse potentials, and thus to
avoid expenses. By using multi-core platforms, we
can often increase the computational power of your
systems, and reduce their energy consumption at
the same time, by making only minor modifications.
Fraunhofer IESE will propose processes that are suit-
able for you and adapt these to your special require-
ments, then support you during the entire develop-

ment process.

Incremental requirements engineering means you
can be sure that requirements on new hardware and
software versions will be elicited and assessed com-
pletely, in order to balance user requirements and
company goals with the lowest possible change ef-
fort. In addition, professional usability engineer-
ing measurably increases the satisfaction of the us-
ers of your hardware and software by ensuring that
the structure and design of user interfaces are ori-
ented towards their requirements, tasks, and wish-
es. Domain-specific languages for the configura-
tion, monitoring, and programming of plants,

for example, increase productivity and customer sat-

isfaction while requiring only minor effort.
Fraunhofer |IESE considers usability and user friendli-

ness as a precisely specifiable construction goal.

Continuously model-driven development allows
controlling complex systems with the help of view
creation, automatic analyses, and code generation.
We assess and restructure complex software and
system architectures for you, taking into account
non-functional characteristics as well, for example
by using an integrated simulation of all system

components.

Software Quality Management

Continuous, especially automated testing in con-
junction with systematic inspections optimizes
quality assurance in the software development
process and allows saving costs thanks to early elim-
ination of defects. To achieve this, we use and de-
velop dedicated tools and state-of-the-art model-
based, analytical, or stochastic verification and
validation techniques. Even products already in
use can be evaluated and optimized using testing

procedures.

The range of services offered by Fraunhofer IESE
also includes systematic SWOT analyses and evalua-
tions of your development processes, proofs of

process conformance, well-grounded safety anal-

yses, as well as support in increasing your process
maturity (CMMI, SPICE). We plan and implement
improvement measures for you. Furthermore, we
develop customer-specific software measurement

systems and IT Business Alignment measurement.

Competence Management

Experiences from practice are a valuable asset that is
hard to capture and to provide. Fraunhofer IESE en-
ables you to reuse your employees’ experience by
structuring experiences in a context-specific manner,
and possibly validating and packaging them. On top
of that, we offer to develop experience and
knowledge management systems specifically

adapted to your company.

Your company’s internal knowledge management

is supported by Fraunhofer IESE through training
courses and seminars, for instance on software
process management, UML, Business IT Alignment,
IEC 61499, and SOA. Certifications, for example as
“Certified Professional for Secure Software Engi-
neering,” and the career-compatible master de-
gree distance study program “Software Engineer-
ing for Embedded Systems"” at the University of

Kaiserslautern round off our portfolio.
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Contact

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

rolf.van.lengen@iese.fraunhofer.de

Rolf Hendrik van Lengen

Example Projects:
ProASSIST4Life p. 98
LEA p. 112
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Software Technology for innovative Health Care

Our health care system is currently undergoing dramatic changes. The demographic develop-
ment, the scarcity of public funding concomitant with the increasing demand for health ser-
vices, a rapidly developing information and communication technology, and last but not least,
regulatory requirements stipulated by law create challenges for the system on various levels.

The use of information technology in the health care sector aims at digitally linking all stake-
holders and processes in health care. This includes both software-based applications and the
process workflows supported by them.

Modern information systems effectively support automated data elicitation and communication
processes and thus make a major contribution to improving quality and increasing efficiency in
health care.

Fraunhofer IESE provides support to all stakeholders in the health care sector when it comes
to developing and testing software-based innovations. The institute assists its customers from
the health care domain in developing complex information systems as well as in implementing
domain-specific requirements on modern process management.

Customer Benefits:

m  User-oriented software systems

= Controllable complexity and variants

= Provable safety and quality requirements



Competence in Software and Systems Engineering

The development and quality assurance of software using established methods and standardized software engineering processes

form the basis for innovative software systems in health care.

Software Development

Requirements Analysis and Management:

We support you in developing high-quality requirements and specification
documents. The renowned requirements approach Fraunhofer TORE guar-
antees that you will get traceability, already integrated usability, and mini-

mal documentation of the necessary requirements decisions.

Usability and User Experience:

We optimize the usability of your systems already during development or
detect weak spots in the finished product. Using our proven methods, we
collaborate with you on developing systems that not only provide support
for the user, but also deliver a positive User Experience. This is beneficial for
the user, but has also been proven to further the business goals of your or-

ganization, and thus will contribute to long-term business success.

Architecture-centric Engineering:

With our successful Fraunhofer ACES approach, we support you in defin-
ing and evaluating architectures for complex information systems. The iter-
ative, scenario-based procedure allows you to master the complexity of ar-
chitecture definition and migration and to make reliable predictions

regarding critical system properties early on.

Software Product Lines:

With our PuLSE® approach, we support you in defining and introducing the
concept of software product lines and in defining suitable and safe reuse
concepts. PULSE® helps you to reduce the unnecessary complexity of sys-
tems with many variants, make strategic use of reuse potentials, and thus

avoid excess costs.

Software Quality Management

Checking Techniques for Requirements, Design, Code:
We enable early quality assurance for your documents in the software de-
velopment cycle through the use of the Fraunhofer tool DETECT in order to

avoid cost-intensive rework in a later development phase.

Quality Management:

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

tem.

Safety Concepts:

We support you in determining your safety requirements in terms of perti-
nent guidelines and standards and define infrastructure and software con-
cepts together with you, or assess existing systems and concepts in terms

of the relevant safety requirements and standard compliance.

Improvement Programs based on Measurement Data:
In cooperation with you we determine the potential need for optimization
in your development processes on the basis of empirical findings. This
makes it possible to capture and assess even such aspects as method effi-

ciency and acceptance, which are otherwise hard to specify quantitatively.
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Daniel Kerkow
Phone +49 631 6800-2154
Fax +49 631 6800-9 2154

daniel kerkow@iese.fraunhofer.de

Daniel Kerkow

Example Project:
NUTES - Brazil p. 132
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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 the 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

lifecycle.

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-compliant implementa-
tion of ISO 14971 requirements by defining and implementing a risk man-
agement 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-compliant definition (e.g., IEC 62304, ISO
12207, V-Modell), structuring, documentation, and implementation of de-
velopment 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 veri-

fication 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, accounting and billing systems support and automate business processes and thus per-
form millions of transactions each day.

Neither operators nor users pay much attention to the technology of these highly complex soft-
ware-based systems and their multiple interactions, and yet, modern business life is simply in-
conceivable without functional, secure, and user-friendly software operating in the background.
Using existing potential to increase efficiency and quality in the development and operation

of information systems helps to optimize business processes in a sustainable and cost-efficient
manner. Mobile services and applications as part of multi-channel strategies are an important
means for making information available to customers and users independent of place and time
and provide optimal and reliable support for their actions and decisions, which leads to a sig-
nificant increase in flexibility and agility.

The services offered by Fraunhofer IESE range from development activities for large, heteroge-
neous, distributed information systems via classical applications to mobile applications. This also
comprises the design of systems on the level of coarse-grained and fine-grained requirements,
taking into account non-functional requirements, usage designs that integrate business and
user goals, User Experience design and (service-oriented) software architectures. Agile principles
as well as innovative and proven state-of-the-art methods are also used here to increase the
benefits for you as a customer. In quality management, Fraunhofer IESE is your competent and
reliable partner for process management and optimization, governance and compliance topics,
and the management of organizations and projects via key performance indicators (KPI) rang-
ing from the strategic to the operational level. Here, too, we systematically integrate best prac-
tices from the area of agile methods with best practices from proven standards such as CMMI®,
V-Modell® XT, SPICE, and ITIL. Goal-oriented quality assurance through integrated inspections
and testing as well as IT security audits and the definition of security concepts round off our
portfolio of services.

User Benefits:

= Provable product quality in all important aspects starting from the design phase already
= Competitive productivity for software and application development

m  Optimized, controllable, agile, and risk-minimizing IT and software processes

= Controllable complexity of systems and applications
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Competence in Software and Systems Engineering

Consistent and economical processes characterize the work of our institute, which transfers state-of-the-art validated results in

combination with best practices into industrial practice — information systems and processes in top quality, ready for the future.

Information Systems Development

Requirements Specification and Management. In every other failed
software project, some of the reasons for the failure can usually be found
in the requirements. We support you in eliciting and specifying require-
ments on the basis of our proven approach Satisfy. This guarantees trace-
ability and minimalist documentation of the necessary requirements deci-
sions. In addition, functional as well as non-functional requirements are

taken into account.

User eXperience. Today, good usability of information systems alone is
no longer enough for achieving success among users. With our proven
approach UXelerate, we support you, on the one hand, in evaluating ex-
isting systems and improving them based on such an analysis. On the
other hand, we help you to develop information systems in such a way

that the users have a positive User Experience.

Architecture-centric Engineering. The architecture of your information
system is the key to mastering complexity and to efficiently fulfilling
many requirements. This is especially true for quality requirements and
technical constraints. With our successful approach ACES we support you
in defining and evaluating architectures even for complex information

systems.

Business Goes Mobile. Multi-channel strategies and mobile services are
becoming more and more important. We develop prototypes for mobile
devices to help you make decisions and use these as a basis for develop-
ing an entire app. We are your competent partner for your mobile prod-
uct and service strategy and for the selection of an adequate mobile soft-

ware platform and development environment. Go mobile!

Variation Management. Complexity is often the result of a great multi-
tude of variants and customer-specific configurations of software prod-
ucts. With our successful PULSE™ approach, we support you in establish-

ing, developing, and managing software variants.

Software Quality Management

Process Management. Processes constitute a success factor for the quali-
ty of software. Based on a process analysis, we detect strengths and weak-
nesses in your processes so that improvement potentials and established
best practices can be recognized. Actions for improving your processes
can be defined systematically and can be implemented later on, which will

increase the efficiency and quality of your processes in the long run.

Measurement, Key Performance Indicators, and Prediction Models.
Transparency from the strategic to the operative level is an important fac-
tor for successful organizational control. We work with you on designing
customized KPI systems that improve transparency and controllability —

and enable you to predict certain attributes such as quality.

Effort Estimation and Benchmarking. We support you in estimating
the effort required for your software projects, in identifying effort drivers,
and in performing productivity benchmarking of projects. To do so, we
use our proven CoBRA® method, which combines expert knowledge with
measurement data and supports you in recognizing and controlling risks

in a project early on.

Integrated Testing and Inspections. We help you to focus and reduce
your testing efforts by coordinating testing activities with constructive ac-
tivities such as requirements analysis. In addition, early quality assurance
measures such as inspections provide important information on how to
focus testing activities. We also support you in deriving test cases from

requirements.

Security Audits and Security Concepts. Security standards such as PCl-
DSS or [EC15408 keep coming up with ever new requirements on sys-
tems and development. Security gaps must be avoided, since they result
in a loss of trust and can negatively affect a company’s business success.
We define security concepts and evaluate systems and concepts in terms

of relevant security requirements.
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eGovernment Solutions for Public Sector and Business

The public sector with its more than four 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 pro-
cess model V-Modell® XT to a development organization and support for a standard-compliant
process ensure that projects are performed efficiently. Service-oriented, standards-based archi-
tectures 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-perfor-

mance 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 re-

sponding to their specific requirements and bundling online services in a way that is appropriate for each sector. A wide range of

services provides support in planning and realizing needs- and future-oriented eGovernment solutions.

ROI Analyses

With the use of the screening method developed at Fraunhofer IESE, we
support you in identifying, evaluating, and prioritizing process chains be-
tween business and the public sector. Extended ROI analyses permit assess-
ing the return on investment of an IT project. Effort estimates performed
prior to development projects provide the basis for deciding whether to de-

velop on one’s own or join a development alliance.

Needs Analyses and Subcontractor Support

How well a system is oriented towards the demands of the user is a deci-
sive prerequisite for how well it will be accepted later on. We support you
in eliciting these demands by involving all stakeholders and in formulating
the functional and non-functional system requirements. Based on these re-
quirements, we develop bidding documents and provide support during

the subcontractor process (esp. in accordance with the UFAB regulation).

Adaptation and Use of the V-Modell® XT

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

opment organization.

System and Software Architectures

The use of open standards in the context of Service-oriented Architectures
(SOA) ensures the interoperability of your systems. We support you in de-
signing and implementing future-oriented architectures and in evaluating
and restructuring your existing software architecture. We develop organiza-

tion-specific concepts for the introduction and operation of SOA.

Security
We support you in designing secure software systems, in checking system
security in terms of conformity with BSI basic IT protection, and in planning

and checking secure IT infrastructures, e.g., by simulating system attacks.

Usability

Deficiency analyses of your user interfaces based on known usability prob-
lems and pilot tests with users from representative user groups permit us to
provide a solid empirical assessment of usability. Tests in our “Assisted Liv-
ing Laboratory” allow us to evaluate the suitability of a given system espe-

cially for elderly people.
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DEPARTMENTS

The divisions and departments of Fraunhofer [ESE are the central pillars on which the institutes
research topics are based. In the year 2010, these areas saw major restructuring, which will
continue into 2011 in order to improve the line-up of the institute. The new division structure
combines work on Embedded Systems on the one hand and activities in the area of Informa-
tion Systems on the other hand. Particularly for the many industry partners of Fraunhofer IESE,
this makes it easy to find a match to the structure of the institute. Research work related to
both embedded systems and information systems or work that is independent of the type of
system takes place in the division Process Management. The divisions Embedded Systems and
Information Systems are each divided into two departments focusing on development method-
ology on the one hand and quality assurance on the other hand. This division corresponds to
the structures found in industry and therefore facilitates collaboration even more. The division
Process Management is divided into a department for measurement, prediction, and empiri-
cism and another department for process compliance and improvement. The new structure
reflects the current needs and allows for further strengthening of the important research areas
of Fraunhofer IESE.

DIVISION EMBEDDED SYSTEMS (ES) 69
EMBEDDED SYSTEMS DEVELOPMENT (ESD) 70
EMBEDDED SYSTEMS QUALITY ASSURANCE (ESQ) 71
DIVISION PROCESS MANAGEMENT (PM) 73
MEASUREMENT, PREDICTION AND EMPIRICISM (MPE) 74
PROCESS COMPLIANCE AND IMPROVEMENT (PCI) 75
DIVISION INFORMATION SYSTEMS (IS) 77
INFORMATION SYSTEMS DEVELOPMENT (ISD) 78
INFORMATION SYSTEMS QUALITY ASSURANCE (ISQ) 79
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DIVISION
EMBEDDED SYSTEMS

Hidden in transportation systems, medical devices, consumer goods, and almost all other tech-
nical products, embedded systems are performing essential tasks that make our daily lives safer
and more comfortable. Every year, more than three billion embedded components and devices
are manufactured, incorporating 98% percent of all microprocessors built. Embedded systems
are omnipresent, and our modern economy and society would be unable to survive without
them.

The requirements on the reliability and functional safety of such systems are correspondingly
high. Failures can rarely be tolerated — particularly when such failures might jeopardize people
or the environment. At the same time, the complexity of these systems is increasing ever faster.
They are tightly interconnected, developed in a distributed manner, and have to fulfill numer-
ous, sometimes contradictory, functional and non-functional requirements.

In order to meet these challenges, the division “Embedded Systems” focuses on innovative
methods and techniques for developing highly reliable and safe systems in a cost-efficient man-
ner.

Division Head

Dr. Mario Trapp
Phone +49 631 6800-2272
Fax +49 631 6800-9 2272

mario.trapp@iese.fraunhofer.de

Dr. Mario Trapp

Example Projects:

John Deere p. 82
e performance p. 84
SPES2020 p. 86
Innovation Cluster DNT p. 88
Innovation Center p. 90
NUTES - Brazil p. 132
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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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EMBEDDED SYSTEMS DEVELOPMENT (ESD)

In order to be able to develop such highly reliable and safe systems in a cost-efficient manner,
development must focus on system quality right from the outset. This means that efficient
support is needed for the developers to allow them to keep track of everything, despite rap-
idly increasing system complexity, and to make the right decisions based upon facts. The ESD
department supports its customers during the entire development cycle from requirements to
implementation.
B Model-based Development
If we want to model not only software, but entire systems including the relevant non-func-
tional properties, “off-the-shelf” products often do not suffice. When it comes to selecting,
adapting, and combining suitable languages and tools, the experts of Fraunhofer IESE will
provide comprehensive support for model-based development.
B Architecture Development
The system architecture influences quality and development costs across system genera-
tions. Systematic processes in combination with automated, tool-supported architecture
analyses and simulations make it possible to assess existing architectures and to identify and
assess possible architecture variants early on. Architecture faults can thus be avoided proac-
tively already during development.
B Variation Management
Embedded systems are often not single products, but rather product families. They must
be extensible and changeable throughout their lifetime. The strategic planning of system
variants and modifications enables reuse rates of over 90%. Thus, system quality increases
while costs and development times decrease. The ESD department supports its customers
with efficient methods for variation management — from the initial potentials analysis to the
introduction of customized solutions in the organization.
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EMBEDDED SYSTEMS QUALITY ASSURANCE (ESQ) Department Head
To ensure product quality, a major portion of the development costs is invested into quality Dr. Robert Eschbach
assurance. Complex systems, in particular, call for efficient methods that make high quality Telefon +49 631 6800-2105

requirements achievable and reduce quality assurance costs at the same time. The ESQ depart-  Fax +49 631 6800-9 2105
ment offers its customers cost-efficient methods that allow determining a system’s quality ef- robert.eschbach@iese.fraunhofer.de
fectively and verifiably.
m Safety Engineering
Fraunhofer IESE is one of the leading institutions in the area of functional safety. Our spec-
trum of services ranges from the introduction and implementation of all safety activities
via hazard and risk analyses to safety cases. Process efficiency is particularly important in
the development of software-intensive systems. By using innovative and largely automated

processes, the IESE safety experts support their customers in developing even highly safety- . i
critical systems efficiently. '
B Model-based Testing ‘
Important keys to reducing costs include early performance and automation through tests. '
The test experts of IESE support their customers in performing model-based tests that em- Dr. Robert Eschbach
ploy automatically generated test cases to check the system already during early develop-
ment phases. This saves not only costs and time, but also makes it possible to quantify the
system’s quality and thus make quality statements that stand up to scrutiny.
B Static Analyses
Efficient quality assurance is characterized by the fact that products are not only tested, but
also checked with the help of static analyses. On the one hand, this means manual inspec-
tions; on the other hand, it implies automatic checking of source code or models. The ESQ
department develops innovative, cost-efficient procedures and supports its customers in
performing static analyses effectively.
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DIVISION

PROCESS MANAGEMENT

Processes are the core of software and systems engineering. They are an important prerequisite
for managing large software and IT projects and expedite the successful realization of software
innovations. High product quality is the result of high-quality processes.

Mastering and improving processes is a great challenge. In order to achieve positive effects on
products and business goals, processes must be goal-oriented, efficient, and verifiable, and
must be based on solid experience. We support organizations in implementing domain-specific
requirements on modern process management and in evaluating software-based innovations.

Goal-oriented measurement processes, customized process techniques, advanced prediction
techniques, and technology evaluations are key parts of our service portfolio. The primary goal
is to link processes and their intended effect. The benefit is a significant increase in the contri-
butions of software and IT to an organization’s business performance.

References

Ericsson uses the measurement approach GQM+Strategies® of Fraunhofer IESE to model the
goals and strategies of a software development unit in an integrated manner and to control

it with appropriate measurement systems. For this purpose, the approach was integrated into
the goal specification process and adapted to the needs of Ericsson. The adaptation of the ap-
proach led to a more accurate specification of the goals and to integrated alignment of the
goals and strategies on different levels of the organization. By systematically deriving an inte-
grated measurement system, significant improvements could be achieved in terms of monitor-
ing goal achievement and assessing the success or failure of a strategy. The transparent docu-
mentation of goals, strategies, and appropriate measurements also provided support for the
effective communication of goals and strategies within the organization.

Software systems in the space industry are subject to special quality requirements — in a col-
laboration project with the Japanese space agency JAXA, Fraunhofer IESE is working on the
definition of appropriate development processes. In addition, Fraunhofer IESE has produced a
customized process model (SETG) of the relevant European ECSS Standards for Software Devel-
opment and Software Management for the European Space Agency (ESA).

Division Head

Dr. Jens Heidrich (acting)
Phone +49 631 6800-2193

Fax +49 631 6800-9

jens.heidrich@iese.fraunh

Dr. Jens Heidrich
(from April 2011)

Prof. Dr. Jirgen Mdnch
(until March 2011)

Example Projects:
Ecopetrol

OPTIKON
Quamoco

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

jens.heidrich@iese.fraunhofer.de

Dr. Jens Heidrich
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MEASUREMENT, PREDICTION AND EMPIRICISM (MPE)

In order to develop software-intensive systems and services that fulfill all given requirements
and that are delivered on time and within budget, engineering-style processes are indispens-
able. This includes the definition and establishment of suitable measurement systems, mea-
surement-based controlling and evaluation of products, processes, and techniques, as well as
systematic use of data for prognoses and process optimization. The practice-oriented work of
the department MPE focuses on the following core topics:

B Measurement and IT/Business Alignment:
We develop measurement systems and bring transparency to the development so that pos-
sible problems can be identified early on, risks can be minimized, and the quality of prod-
ucts and processes can be improved with lasting effects. We use measurement techniques
to systematically align software and IT strategies with organizational goals and to achieve a
clear value orientation of an organization’s IT.

B Cost and Effort Estimation as well as Sizing:
We develop prognoses early on and determine the functional scope of software. This makes
it easier to assess offers and project costs and to avoid project risks.

B Quality Modeling and Defect Management:
We develop customized quality models for evaluating software quality characteristics and
establish integrated defect management.
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PROCESS COMPLIANCE AND IMPROVEMENT (PCI) Department Head
Processes are the driving force in the value chain of modern organizations. However, benefits Dr. Jens Heidrich (acting)

can only be generated if processes are also accepted and lived. Thus, it is important to not only ~ Phone +49 631 6800-2193
create process handbooks, but also to monitor the implementation and evolution of processes Fax +49 631 6800-9 2193
in daily practice. Furthermore, it must be possible to prove adherence to requirements on pro- jens.heidrich@iese fraunhofer.de
cesses that have been accepted as binding requirements. The focus of the department PCl is on

the following topics:

B Modeling, Documentation, Evolution, and Introduction of Processes:
We support you in establishing lean, modifiable processes that are guaranteed to be com-
pliant with relevant standards.

B Process Analyses, Audits, Assessments, and Compliance Management:

Adherence to standards such as Automotive Spice or ITIL is required in many areas. We sup-
port you by performing gap analyses, help you to prepare for audits and assessments, teach

special in-house training seminars, and assist you in fulfilling compliance requirements. >
B Evidence-based Process Improvement: Dr. Jens Heidrich

We offer you a simple starting point for reliably identifying improvement potential in your

processes and for continually optimizing your processes, with special emphasis on the eval-

uation of process performance and on the ROI of improvement measures.
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DIVISION

INFORMATION SYSTEMS

Modern information systems and interactive systems are becoming ever more complex. Hype
topics such as service orientation or cloud computing as well as increasingly mature technolo-
gies including those in the area of mobile end devices further increase the complexity of these
systems. The challenges that our customers often face are the result of multi-dimensional proj-
ect settings with many stakeholders, interests, and systems as well as the complex workflows of
one or several networked companies. Other typical challenges include complex user interfaces,
ensuring and verifying required system qualities, and last but not least, the multitude of variants
and configurations of our customers’ systems.

The division Information Systems develops innovative methods and solutions for the develop-
ment of complex information systems and interactive systems. In order to offer an immediate
added value, we apply our methods directly during our customers’ product development and/
or transfer our methods and solutions to our customers. These include organizations that use
software solutions for their business processes, e.g., from the banking and insurance sector or
from the domain of medical IT systems, organizations from such areas as public administration
and defense, as well as software developing companies (both large corporations and SMEs).

Division Head

Dr. Jorg Dorr

Telefon +49 631 6800-1601
Fax +49 631 6800-9 1601

joerg.doerr@iese.fraunhofer.de

Dr. J6rg Dérr

Example Projects:

ProASSIST4Life
Testo

Finanz Informatik
Lufthansa Systems
Software Cluster
ADiWa

FUN-NI
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Smart Energy Forecast

Fujitsu — Japan
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98
100
102
104
106
108
110
112
114
136
138

T T T T T T T T T T DT

76 177



Department Head

Dr. Marcus Trapp
Phone +49 631 6800-2186
Fax +49 631 6800-9 2186

marcus.trapp@iese.fraunhofer.de

Dr. Marcus Trapp
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INFORMATION SYSTEMS DEVELOPMENT (ISD)

We address challenges arising during development early and continuously with the help of
constructive, innovative development approaches and methods, from requirements elicitation
via architecture to design. Our strength lies in examining the non-functional (quality) require-
ments, which are hard to capture and often affect the entire system. Clearly defined software
development artifacts with clearly defined levels of abstraction allow focusing on what is really
important and interlink with both traditional and agile process models.

B Requirements Engineering
We support you with our renowned requirements approach Satisfy, which is tailored to your
needs and goals and ensures traceability, integrated usability, and minimal documentation
of the necessary requirements decisions.

B User Experience for Business Applications
With our proven methods we support you in developing systems that not only support their
users, but also allow having a positive User Experience. This has been proven to contribute
to the achievement of your business goals.

B Architecture-centric Engineering
With our successful Fraunhofer ACES approach, we support you in defining and evaluating
architectures for complex information systems. The iterative, scenario-based process allows
you to master the complexity of architecture definition and migration and to make reliable
predictions regarding critical features of the system early on.

B Product Line Engineering
Our successful approach Fraunhofer PULSE™ supports you in establishing, developing, and
managing a software product line as well as in analyzing and improving your already exist-
ing configuration infrastructure for variant-rich information systems.

B Business Goes Mobile
With our product GoMobile we help you to exactly identify those areas where a mobile app
makes sense as support for your business processes. We can also develop a prototype that
can be executed on various mobile devices to help you make your decisions.
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INFORMATION SYSTEMS QUALITY ASSURANCE (ISQ)

In addition to the constructive activities needed to achieve the required product quality, ef-

ficient and effective methods are needed for quality assurance. The department ISQ offers its

customers cost-efficient methods for validating the required system quality. One special focus is

on the quality of security, which is becoming increasingly important for networked information

systems.

Integrated Testing

Many projects expend more effort on testing activities than necessary. Fraunhofer IESE
focuses testing effort by aligning and integrating testing activities with preceding software
development activities such as requirements analysis, but also with inspections. Our support
includes training and technology transfer, evaluation of existing testing processes, support
during testing, and test case derivation.

Tool-supported Inspections

Defects that remain undetected until the testing phase cause unnecessary costs. Inspections
permit performing quality assurance of your documents early in the software develop-
ment cycle. We support our customers’ inspectors by using the Fraunhofer tool DETECT

to perform efficient manual evaluation of your development documents. DETECT offers
suitable reading support, can be customized to individual quality features, and teaches the
inspectors expert knowledge. Last but not least, DETECT generates clearly structured defect
reports.

Security Audits and Definition of Security Concepts

Security gaps in IT systems can cause serious damages and the ensuing loss of trust can
negatively affect business success. We support our customers in determining their security
requirements regarding pertinent guidelines and standards. For our customers’ projects,

we define security concepts for infrastructure and software or perform tool-supported as-
sessments of existing systems and concepts in terms of relevant security requirements and
standard compliance.

Department Head

Dr. Jorg Dorr (acting)
Phone +49 631 6800-1601
Fax +49 631 6800-9 1601

Dr. J6rg Dérr
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PROJECTS

A large number of third-party funded projects with industry for transferring innovative methods into practice and pub-
licly funded projects for establishing new competencies is characteristic of the application orientation of Fraunhofer
institutes. With all three of its divisions, Fraunhofer IESE has established itself as a strategic and dependable partner
both in public programs and in major industries.

In the public sector, Fraunhofer IESE plays a leading role in important major projects. In the area of Embedded Sys-
tems, these include the BMBF project SPES2020 on the development of a platform for the model-based development
of embedded systems; in the area of Information Systems, IESE is involved in the BMBF project ADiWa as well as in the
BMBF Software-Cluster “Software Innovations for the Digital Enterprise” aimed at the development of interoperable,
adaptive, and secure software in support of business processes. Finally, in the area of Process Management, IESE is

a partner in the BMBF project Quamoco on the development of industrial quality standards. In these public projects,
we are also collaborating closely with industry partners. Beyond that, the Fraunhofer-Gesellschaft is investing internal
funds to establish competencies in the area of commercial vehicles (Innovation Cluster DNT) and to accelerate the
transfer of know-how from the University of Kaiserslautern to Fraunhofer IESE (Innovation Center).

Direct industry projects exist with leading companies in Germany’s major industries. Examples include Bosch and Audi
in automotive technology, John Deere in the area of commercial vehicles, and Lufthansa Systems in the area of infor-
mation systems. Projects with small and medium-sized enterprises (such as Finanz Informatik, Testo) are another focal
point of our work. Our commitments abroad are steadily growing as well (e.g., JAXA, Mitsubishi, or Fujitsu in Japan,
Tekla in Finland). Another special focus is on collaboration projects in Brazil in the area of medical devices as well as
on collaboration projects in Australia in the area of logistics.
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JOHN DEERE - MASTERING SOFTWARE
DIVERSITY IN AGRICULTURAL TECHNOLOGY

Contact
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Phone +49 631 6800-2264
Fax +49 631 6800-9 2264

Michail Anastasopoulos

Collaboration Partner

John Deere
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Diversity of variants as a challenge

Modern agricultural technology must deal with many product variants resulting from various
usage scenarios, customer wishes, and regulatory requirements. This leads to the development
of numerous variants for the respective hardware and software parts of these systems. Reuse
on the level of software components is of central importance in this context: Components that
are used in different ways by all variants must be identified and managed.

However, it is not easy to identify and centrally manage reusable components. Reasons for this
include the complexity of the systems and of the development processes, which often results in
parallel development projects not being coordinated adequately. This may lead to redundancies
between the variants. Productivity losses, significant maintenance costs, and longer times to
market are hard to avoid in such a situation.

Systematic reuse of system components
In the context of the collaboration with John Deere, Fraunhofer IESE has developed and em-
ployed systematic control of software diversity. The research topic was software for displays
that are used in John Deere tractors. The displays allow controlling various functions of the trac-
tor and of the attached implements and have a wide variety of variants due to the numerous
configuration possibilities. The steps we performed to increase reuse in variants were:

Tool-supported analysis of the differences in system variants

Structural system modification to improve the handling of diversity

Operationalization of the new structure with the help of configuration management

The tool-supported analysis is an extension of the SAVE tool of Fraunhofer IESE used for the
static evaluation of systems. The tool is able to analyze several system variants at the same time
and to identify common as well as specific software parts efficiently. In this project, four system
variants with more than one million lines of code each were thus analyzed within just a few
minutes.

Productivity gain for the future

On the basis of the data obtained from the analysis, the structure of the system was modified
(refactored). This improvement minimizes redundancies and fully exploits the reuse potential.
Subsequent projects benefit from increased development productivity due to lower implemen-
tation effort and less defects. In order to ensure the sustainability of the new system structure,
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the last step is to include it in the configuration management and to pin it down in terms of
the organization. Here the focus is on the coordination mechanisms (e.g., split projects, branch-
es) that are entered into the tool chain.

“The future-oriented applications in agricultural technology require highly intercon-
nected, reliable, and flexible software systems. Fraunhofer IESE is our preferred partner
when it comes to structuring and introducing new software architectures and system

concepts.” Further Reading:
Dr. Thomas Engel, Manager ISG Europe, John Deere Business Area Automotive and
Transportation Systems p. 54

Division Embedded Systems  p. 69
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“We must re-think automobiles” (Federal Research Minister Annette Schavan)

This is the goal of the AUDI research alliance “e performance” with regard to electric vehicles.
The goal proclaimed by the federal government, namely, to make Germany a leading market
for electromobility and to put one million electric vehicles on the road by the year 2020, is
another indicator of the innovation power hidden in electromobility. This is the reason why
the Federal Ministry of Education and Research provides 22 million euros worth of funding for
the alliance. Under the leadership of the AUDI AG and in collaboration between partners from
industry, universities, and research institutes, a totally novel system concept shall be developed
for high-performance electric vehicles.

Since current automotive developments are already increasingly evoking the image of the
“computer on four wheels”, this goal also means, in particular, that innovative software and
systems engineering is pursued. One essential aspect here is safety-oriented development. Re-
thinking functional safety does not only mean applying safety standards such as ISO 26262
("Road Vehicles — Functional Safety”), but also anchoring the requirements of this standard re-
flected by the accepted state of the practice in a constructive safety engineering lifecycle.

For this reason, Fraunhofer IESE as an expert in software and systems engineering in general
and as a professional expert for functional safety in particular was included in the project as a
sub-contractor by Audi Electronics Venture GmbH. The support provided by [ESE concerns the
entire safety lifecycle as demanded by ISO 26262. During the course of the project, it shall be
implemented with innovative ideas and techniques using electric vehicles in order to learn to-
day already about the safety-oriented development of the future in practice.
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Special challenges include mastering the complexity of future, strongly interlinked vehicle func-  Collaboration Partners
tions and their efficient and effective validation. To achieve this, Fraunhofer IESE is migrating

paradigms of traditional, engineering-style development to safety-oriented development. After ~ AUDI AG

less than half of the project’s runtime, significant successes can already be seen. The project

leader on the side of AUDI, Dr.-Ing. Christian Allmann, commented:

“Today, the development of safety-relevant applications in vehicles demands sophis- Audi Electronics Venture
ticated safety engineering methods in order to prove that the requirements are ful- GmbH

filled. Fraunhofer IESE is the first place for us to go when it comes to evaluating new

methods in this area. This is also reflected by our partnership in the research project e

performance, which propagates the holistic approach for the development of electric

vehicles in the area of safety as well.” RWTH Aachen

The current project results include:
Robert Bosch GmbH
A model-based approach to hazard and risk analyses developed by IESE, which addresses
not only the completeness of the analysis but also provides automated validation of the
consistency of the risk assessment. Bosch Engineering GmbH
The application and reuse of the modular and model-based approach “Safety Concept
Trees” (SCT) developed by IESE for the efficient and effective development of safety con-
cepts.
The integration of safety analyses and functional, model-based development using “Com-
ponent-integrated Component Fault Trees” (C2FTs). These enable the use of architecture
information for deriving and creating component-based fault trees (CFTs).

Further Reading:
Business Area Automotive and
Transportation Systems

Division Embedded Systems

p. 54
p. 69

85



<« TABLE OF CONTENT

FUNCTIONAL SAFETY IN THE MODEL-BASED
DEVELOPMENT OF EMBEDDED SYSTEMS -
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Contact
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Embedded systems are of crucial importance for our economy and our society. Most of the
time, we only realize how dependent we are on these systems — which usually work behind the
scenes — when they do not work. Particularly in safety-critical systems such as airplanes, auto-
mobiles, or trains, software defects can easily have life-threatening consequences. Companies
are thus not only faced with the challenge of developing ever more complex systems with novel
types of technologies within less and less time, but they must also be able to guarantee and
prove the safety of such systems at the same time. Whereas new processes for mastering the
complexity of system development are being developed on a large scale, companies must fre-
guently rely on conventional, outdated processes when trying to provide documented evidence
of adherence to safety requirements. Safety cases thus increasingly become the bottleneck and,
in light of rapidly increasing system complexity, lead to an explosion of development time and
costs. The ability of an organization to perform safety cases efficiently is thus increasingly turn-
ing into a crucial factor for staying competitive. In the innovation alliance ”Software Platform
Embedded Systems - SPES2020", which is funded by the German Federal Ministry of Education
and Research, safety cases and the certification of embedded systems therefore form one of
the central cores of work under the leadership of Fraunhofer IESE.

In order to optimize the efficiency of safety analyses, fault trees as a well-established analy-

sis technigue have been integrated seamlessly into model-based development in the context
of SPES2020. In addition to the support provided for the modeling approach developed in
SPES2020, the UML as an established modeling language has also been extended. This makes
it possible to model not only the function itself, but also modular fault trees as an integral part
of the system, which has two major advantages: (1) It makes fault trees an integral part of sys-
tem components. If these components are reused, the fault trees that were created can also be
reused automatically. (2) At the same time, many steps can be automated. It is, for example,
sufficient to model the fault trees of individual components — the analysis of the overall system
is then automated. Another example is that the consistency between development models on
the one hand and safety models on the other hand is easy to check automatically — a step that
requires large manual effort today. Note that the approaches developed here are not merely
theoretical in nature, but have rather been integrated into commercial tools and are being eval-
uated together with Cassidian Electronics in the area of aviation. In collaboration with industry
partners, the approaches have also found their way into application outside the project.
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The approach is being studied together with Robert Bosch GmbH in the context of plausability
checking in industrial environments. If we look at so-called integrated architectures, such as
AUTOSAR in the automotive industry, the execution platforms and the applications executed
on them are developed independent of each other. The supplier of the platform wants to sup-
ply a safe platform that is certified, if possible, without knowing the applications. Application
suppliers want to be able to guarantee safety without knowing other applications or the plat-
form. At the same time, the integrator wants to ensure that all applications together with the
platform will constitute a safe system. In the context of this project, an approach has therefore
been developed that makes it possible to model the respective safety concepts independent
of each other and to get the sub-components certified in a modular way. When integrating
application and platform, it is then possible to a large extent to check automatically whether
the resulting system will fulfill the overall safety requirements. This increases the reusability of
components in safety-critical environments and decreases the effort that needs to be spent on
providing safety cases for the overall system.

\_‘3

Through the seamless integra-
tion of fault trees into commer-
cial SysML modeling tools, safety
analyses can be performed much
more efficiently. Many steps can
be automated; reuse is simpli-
fied, and the consistency be-
tween the development model
and the safety model is formally

validated.

Collaboration Partners

see Project Homepage
http://spes2020.informatik.tu-
muenchen.de/partner.html

Further Reading:
Business Area Automotive and
Transportation Systems p. 54

Division Embedded Systems  p. 69
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FRAUNHOFER INNOVATION CLUSTER
“DIGITAL COMMERCIAL VEHICLE
TECHNOLOGY"

Contact Modern agricultural machines and implements are software-controlled high-tech constructions.
The driver can comfortably control all important functions via touchscreen: Thanks to this inge-
Ralf Kalmar nious technology, the vehicle stays on track in the field and harvest quantities are entered into
Phone +49 631 6800-1603 electronic maps, enabling the farmer to trace them at any time. Similar requirements are also
Fax +49 631 6800-9 1603 fulfilled by the systems used in modern trucks, construction vehicles, or busses. The proportion

of electronic control systems, the use of embedded software, and especially the simulation em-
ployed in the development of new products are continually increasing everywhere.

Pre-competition preliminary research in the Innovation Cluster

In order to deal with this complex issue, collaborations between research and business are
expedient. Therefore, since April 2007 the Fraunhofer Innovation Cluster “Digital Commercial
Vehicle Technology” has been aiming at linking the research and development competencies in
the area of commercial vehicles and at advancing the development of embedded software in

vehicle development as well as the use of software-supported simulation methods. To this end,
the cluster unites the two Rhineland-Palatinate Fraunhofer Institutes for Industrial Mathematics

Ralf Kalmar (ITWM) and for Experimental Software Engineering (IESE) with companies from south-western
Germany as well as from the region of Saarland/-Lorraine/Luxembourg with the goal of estab-
lishing a platform for the cooperation of researchers and engineers from universities, research
institutions, and industrial companies. The Fraunhofer Innovation Cluster is embedded into the
Commercial Vehicle Alliance of the state of Rhineland-Palatinate and focuses on the technology
transfer of innovative technologies and methods into industry. Financial support for the pre-de-
velopment of demand-oriented solutions comes from the Fraunhofer-Gesellschaft and the state

Further Information of Rhineland-Palatinate. The cluster partners can use the research results in bilateral projects in
real time and participate in the research planning via regular interchanges with the Fraunhofer

Fraunhofer Innovation Cluster  researchers.
DNT

Technology transfer into companies

One example of the application-oriented cooperation of IESE in the Innovation Cluster is the
collaboration with John Deere, a large, internationally operating manufacturer of agricultural
machinery. The goal of this collaboration is to make modern IT technologies usable. GPS-con-

The Fraunhofer Innovation Cluster , Digital Commercial

Vehicle Technology” is funded by the European Union

and the state of Rhineland-Palatinate in the context of

the Ziel 2-Programm Rheinland-Pfalz, as well as by the

'/ raunnorter-Geselischart.
~ Fraunhofer oot
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trolled field work, for example, increases the efficiency of the
harvest, provides data for fertilization and for the use of pesti-
cides, and hence offers major advantages compared to former,
non-GPS-supported methods. In order to develop products
such as this in a market-oriented fashion, the Innovation Clus-
ter closes the still existing gap between research and the ap-
plication of new methods in everyday industrial life by linking
research work tangibly with practice-oriented application.

In terms of content, the researchers from Fraunhofer support
the agricultural machinery manufacturer in mastering the ever
more extensive and complex software parts in their vehicles.
The challenge lies in creating a flexible system architecture,
which must sustain new technologies and functions while
maintaining the high requirements of an investment asset
regarding safety and reliability — at acceptable development
costs. The work thus comprises research on the ideal software-
product structure as well as measures to increase productivity
during development. One important aspect in this context is
variation management for the various vehicle configurations.
With the help of appropriate tools, common software parts
can be identified and combined within the scope of a struc-
tural modification of the system. This reduces the effort for
maintenance and changes and increases the productivity of
the development.

In the years 2011-2013, the successful cluster concept will be
continued with new focus areas in the application context of
commercial vehicles under the motto “Vehicle / Environment /
Human-Interaction”.

Cluster Partners

Bomag
www.bomag.de

BPW Bergische Achsen
www.bpw.de

Daimler AG
www.daimler.com

EvoBus

www.evobus.com

GE Transportation Systems
www.getransportation.com

John Deere European Techno-
logy Innovation Center
http://www.deere.de/de_DE/
about_us/jd_germany/etic_
kaiserslautern

John Deere Werke
www.deere.de

Keiper GmbH & Co. KG
www.keiper.com

Modern agricultural machines
are high-tech products on

wheels.

Liebherr EMT
www.liebherr.de

L6Si GmbH
www.loesi.de

MB-technology GmbH
www.mbtech-group.com

Robert Bosch GmbH

www.bosch.de

Schmitz Cargobull AG

www.cargobull.com

Terex

www.terex.de

Volvo CE GmbH
www.volvo.com/
constructionequipment/
europe/de-de

Further Reading:
Business Area Automotive and
Transportation Systems p. 54

Division Embedded Systems  p. 69
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INNOVATION CENTER
APPLIED SYSTEM MODELING

Contact

Dr. Thomas Kuhn
Phone +49 631 6800-2177
Fax +49 631 6800-9 2177

Dr. Thomas Kuhn

Collaboration Partners
Technische Universitat

Kaiserslautern

Fraunhofer ITWM
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|
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Transferring research results into practice — this is the mission of the Fraunhofer-Gesellschaft.

In order to support this even better in the future, the Applied System Modeling Innovation
Center was founded in Kaiserslautern. In the context of this center, scientists from Fraunhofer
and from the University of Kaiserslautern are performing research on new software engineering
topics and their transfer into practice.

This results in accelerating the transfer of research results in the area of software engineering
into industry. One special focus is on the areas of modeling and evaluation of embedded sys-
tems, on their visualization, on development methods for safety-critical systems, and on distrib-
uted as well as on parallel software systems.

Modeling and evaluation of embedded systems: Even though software plays an ever greater
role in the development of embedded systems, it must still be developed in the context of
electrical and mechanical components. Furthermore, integration with the system’s environ-
ment is necessary. In order to make this possible, we explore improved interfaces and simu-
lation processes that allow looking at systems in their future environment already during
development and make it possible to detect faulty interfaces, resource bottlenecks, as well
as undesirable interactions early on.

Another topic is the visualization of embedded software systems. Modern software quickly
becomes so complex that some form of intelligent visualization is required. Developers can
focus on the essential aspects of the system and can simply disregard irrelevant details. In
this way, they can quickly get an overview of a system. By integrating this visualization into
our proven SAVE tool, it can be ensured that the developers will not get lost in the system.
One focus area of Fraunhofer IESE are safety-critical embedded systems. In the context of
the Innovation Center we are developing a technology that allows separating safety-critical
functions from less critical functions. Fallback levels are also supported, which are activated
immediately in the event of a failure. This simplifies the development of complex systems
under increased safety standards.

This project is being funded by the
Fraunhofer-Gesellschaft and by the
State of Rheinland-Pfalz.



Future software systems will be distributed and parallel — independent of whether we look

at large information systems or high-performance embedded systems. In the context of the
Innovation Center, we thus develop and transfer software development methods for dis-
tributed and parallel software systems. These enable even developers who are not experts
in parallel software development to develop service-oriented systems and to make efficient
use of the performance spectrum of modern multi-core processors.

The results of these key topics are integrated with each other in a so-called Living Lab, which is
application-oriented. During the center’s first stage, the focus is on the area of vehicle technol-

ogy.

This Living Lab offers scientists, engineers, representatives of industry, and students the oppor-
tunity to use the technologies described above on site and to make experiences with them. This
ensures that the research results are used in industry-oriented scenarios and thus result in an
actual benefit. Results from basic research at the university can be transferred into a practice-
oriented environment much faster and can be evaluated, and students gain practice-oriented
experience.

Representatives from industry can also use the services of the Living Lab to improve the quality
of their products without having to purchase the necessary complex and expensive tools them-
selves. This enables small and medium-sized enterprises, in particular, to use expensive tech-
nologies and tools whose purchase and use would otherwise not be economically feasible.

Further Reading:

Business Area Automotive and
Transportation Systems p. 54
Division Embedded Systems  p. 69
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BUSINESS ALIGNMENT IN THE OIL AND GAS
INDUSTRY

ON THE ROAD TO SUCCESS WITH THE RIGHT
SOFTWARE AND INFORMATION STRATEGY

Contact Software-intensive systems and services are becoming increasingly important in today’s infor-
mation society and thus constitute a central driver for innovation and growth in an organiza-
Dr. Jens Heidrich tion. One of the consequences is that business success depends on IT and software strategies
Phone +49 631 6800-2193 and that it is extremely important for an organization to look at these strategies in the context
Fax +49 631 6800-9 2193 of the business goals pursued and to align them accordingly across the entire organization. This

comprises the systematic derivation of IT and software strategies from business goals on the
one hand and the ability to clearly demonstrate the contributions made by IT and software de-

velopment to the business goals on the other hand.

In order to address these issues and to provide systematic support for “Business Alignment”,
the GQM+Strategies® approach has been developed in recent years. This approach uses goal-
oriented measurement processes to support the explicit alignment of goals and strategies

across all levels of an organization. Goals, strategies, and measurement data are systematically

aligned with each other, gaps and inconsistencies are shown, and the derivation of action rec-

ommendations is facilitated by means of a decision model.

Dr. Jens Heidrich
In the year 2010, ECOPETROL, one of the worldwide leading companies in the oil and gas
industry, launched an initiative for aligning its IT- and software-related activities better with its
business goals. This initiative changed the traditional role of IT from a classical service provider
and easily replaceable cost factor in the company to a central information provider that contrib-

Collaboration Partner utes to the company’s success by providing high-quality information when critical management
decisions must be made. In order to achieve this, the goals and strategies of the IT department

ECOPETROL S.A. had to be mapped to the business goals of ECOPETROL and their value had to be made more
transparent in terms of the overall organization. In addition, a KPI system was developed to en-
able the objective assessment of the success/failure of a strategy and its optimization over time.

Further Information
The application of GQM+Strategies® at ECOPETROL has shown that its use can noticeably im-

GQM+Strategies® prove the transparency and traceability of strategies and goals:

Transparent description and harmonization of goals, strategies, and measurement data

across all organizational levels.

Clarification of the value contributed by IT and software development in terms of the orga-

nization’s business goals.

More consistent communication of goals and strategies across all organizational levels.

More objective decision making by measuring the achievement of goals and the success/

failure of strategies.

Clear rationale why goals and strategies are pursued.
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In the first projects with ECOPETROL, the focus was on measuring the quality of the informa-
tion as a central basis for assessing the IT services. In the future, the measurement program and
the GQM+Strategies® model shall also be extended to other areas and the circle of users shall
be expanded. The tool support provided by the approach for visualizing the resulting models
(see figure) shall also be extended in this context. Future focus areas will include using the ap-
proach in highly dynamic business areas and applying it in the context of small and medium-
sized enterprises (SMEs).

“With GQM+Strategies®, we were able to make the contribution of the information
management strategy to the business goals explicit.”
Dr. Alexis Ocampo, Group Leader Enterprise Architecture, ECOPETROL Further Reading:
Business Area Information Systems
p. 62

Division Process Management p. 73
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In global competition, particularly small and medium-sized enterprises (SMEs) are facing ever
greater challenges. Customers are no longer just the partners next door, but often include glob-
ally-oriented organizations, which demand mainly one thing: compliance with their require-
ments and rules, often also with numerous additional (industry) standards. There exist a great
number of such standards and norms, ranging from very general works such as ISO/IEC 12207
or ISO/IEC 15504 via specializations such as ECSS and Automotive SPICE to very industry-
specific standards such as the DIN standard 087 Fahrweg und Schienenfahrzeuge (FSF; Railway
Standardization Committee) for railroad applications. Furthermore, standards of other countries
must frequently be complied with as well — an issue that also plays an important role for the
export-oriented German industry. Proving compliance with the required standards is usually
done via formal checks of projects or processes (often called “assessments” or “audits” in the
area of software). When the number of standards that an organization must be compliant with
rises, the number of checks to be performed thus also rises — resulting in an enormous increase
in the effort and costs required for such checks. This affects both suppliers, represented in this
project by the Schalker Eisenhitte Maschinenfabrik, and their customers, in this project repre-
sented by Deutsche Bahn.

This regularly results in a problem for SMEs, which sometimes even threatens the very existence
of such a company: How are SMEs supposed to know which rules, standards, and laws they
must adhere to for a specific customer, in a specific country, for a specific product? And once
the constraints to be adhered to have been determined, the next question arises: How do SMEs
manage to adhere to these constraints concurrently for a multitude of customers, markets,

and products and how can they prove this adherence in a cost-efficient way? In addition, the
processes of SMEs must be maintained and evolved in the mid- and long-term in such a way
that this standard compliance, which often required a lot of effort to achieve and prove, can be
maintained — how can SMEs manage all this?

In the context of the project OPTIKON, concepts and technologies are being developed that
help to provide answers to these questions. The focus is on:
A scoping methodology for determining the requirements on the processes and for focus-
ing the corresponding processes (taking into account one or several standards);
A multi-model gap analysis for simultaneously checking compliance with one or several
standards and verifying the respective standard compliance; and
A methodology for the long-term, standard-compliant evolution of the processes.
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The scoping methodology evaluates and controls the development of business software pro-
cesses explicitly in terms of the foreseeable and planned future development of the organiza-
tion. This includes determining the organization-specific process needs and aligning them with
the capabilities provided by the current and potentially usable processes. Recommendations can
then be derived on which processes should continue to be used and possibly could and should
be evolved, and which processes are less helpful and may thus be eliminated in the future. Ex-
istent knowledge regarding planned products and projects and mid-term business goals are
used to determine which standards and norms must be implemented.

Multi-model gap analysis allows companies to check adherence to all or the majority of the

standards that are relevant for them with a single audit. This translates into enormous savings, Collaboration Partners
since no separate audit is required for each standard. Example: A company delivers software

products for worldwide use. The European automobile market requires compliance with ISO/ OrgaTech GmbH

I[EC 15504, whereas the American market requires compliance with CMMI. Both standards cov-  www.orgatech.org

er, among others, the areas of development and project management. Here, ISO/IEC 15504 is

significantly more detailed regarding the development processes, whereas CMMI focuses more  Schalker Eisenh(tte

on the project management processes. If a company were to orient itself solely towards one Maschinenfabrik

standard, this would inevitably result in gaps regarding compliance with the other standard, www.schalker-eisenhuette.de
with possibly serious consequences for the success on the respective market. If a company were

to perform parallel checks in accordance with both standards, the result would be significant Deutsche Bahn AG

extra effort, since the fundamental questions that are identical in both standards would be www.deutschebahn.de

asked twice. The multi-model gap analysis from the project OPTIKON, however, allows avoiding
this double effort and still checking each standard completely.

In order to achieve long-term evolution of a company’s processes in compliance with standards,

the corresponding methodology relies on a proactive approach: By tightly connecting the pro-

cesses with the standards affecting them it can be decided for each suggested change whether

process parts are affected that are relevant for compliance. If this is not the case, the change

can be implemented directly; if such a part is affected, a more profound analysis is per-formed

in order to maintain standard compliance either by means of suitable measures — or to give it

up in a conscious decision. Further Reading:

Division Process Management p. 73
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A consortium from research and industry is currently working on developing a quality standard
for software products made in Germany. The goal: to make it possible in the future to measure
and prove the efficiency and feasibility of software. The project members are therefore working
towards an approach for the certification of software products in terms of quality. In this way, a
quality seal “Made in Germany” shall be established for software as well, with other industries
serving as a model: There, criteria for quality assurance and detailed standards have already
proven their value; in some cases, adherence to these criteria and standards is even prescribed
by law. Although the software industry is of central economic importance, similar approaches
are missing to date.

Already existing standardized frameworks for software quality such as ISO 9126 and the ISO
25000 series currently being developed are rarely used directly, since the criteria provided there
are too general and are hard to transfer to concrete software development projects. Some com-
panies make do with their own quality guidelines, which frequently only consider selected areas
of software quality. However, an integrated and verifiable quality standard would be desirable,
especially in the context of outsourcing and offshore development, since this would enable
more unambiguous and improved controls. The project Quamoco (Software Quality: Flexible
Modeling and integrated Controlling) aims at establishing such a standard. To do so, require-
ments from different areas are integrated and placed on a common foundation.

The quality standard will take into account the multitude of different software products, such
as embedded systems, mainframe applications, entertainment systems, or highly safety-critical
control systems. The basic quality standard being developed will be applicable across different
domains and will be complemented by exemplary, domain-specific quality standards. In order
to achieve this, organizations focusing on different areas in software development and several
research institutions are involved in this collaboration: Capgemini, Fraunhofer IESE, itestra, SAP,
Siemens, and Technische Universitdt Minchen.

The standards are described using detailed quality models. These refine important quality
characteristics of the software product in order to enable quality assessments from different
perspectives. In addition, they contain information about the properties of software artifacts
that have an impact on the quality of the product, as well as measurement data for measuring
them. Assessment rules defined in the model, which are determined using sound processes,
allow the software quality to be assessed early and to identify potential weak spots in the
checked products.
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In order to keep detailed quality models consistent and to allow them to be adapted to differ-
ent circumstances, the partners are developing a specialized editor to support the creation and
maintenance of quality models. This editor does not only check the syntactical correctness of
the respective model by means of an empirically validated meta-model, but also provides sup-
port in selecting and adapting the model and in defining specific assessment rules. Another
tool offers support in collecting and packaging the information needed for the assessment, for
example by activating existing or new measurement tools.

The contribution of Fraunhofer IESE to the project mainly consists of its expertise in the meas-
urement-based definition and assessment of software quality as well as an understanding for
the forces that affect software quality. The focus is on the sound definition and application of
quality models tailored to concrete usage environments and purposes. Testing of the quality
standards is being supported by Fraunhofer IESE as well and takes place in several cycles to-
gether with the industry partners.

*
PRy Fk-ﬁam‘_m[ o

The Quamoco QM-Editor pro-

vides support in the creation
and adaptation of consistent

software quality models.

Collaboration Partners

Capgemini AG
www.capgemini.de

itestra GmbH
www.itestra.de

SAP AG
www.sap.de

Siemens AG

www.siemens.de

TU Minchen
www.tum.de

Further Reading:

Division Process Management p. 73
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Thr Project ProAssist4Life

According to current estimates, one out of three people over the age of 65 suffers a serious fall
once a year; for people over the age of 80, it is almost one out of two. Many accidents happen
in private homes during everyday activities, often at night. It frequently takes hours until help
arrives for the affected person. Even home emergency call systems only offer limited support,
since an elderly person is often not capable of issuing an emergency alert because he or she is
injured or disoriented, or is simply not carrying he push button. If helplessness is detected late,
the effects can be very serious. Epidemiological studies show that following a fall and subse-
guent hospitalization, elderly patients are much more likely not to be able to continue living on
their own, but must rather be released to a nursing facility.

Help shall be provided by an intelligent system that recognizes such emergencies automatically
and reacts to them. Although promising approaches exist in research environments regarding
the automatic detection of helplessness at home, these have not yet been realized in concrete
products so far and are thus not available on the market — despite great demand. This supply
gap can be closed effectively with this project. The project ProAssist4Life is therefore about
developing an integrated software and hardware solution for home environments that can be
used to detect situations of helplessness in a cost-efficient, anticipatory, and unobtrusive way,
and it is about providing adequate assistance.

The ProAssist4Life Solution

The partners are working on developing an unobtrusive system that will permanently “ac-
company” elderly people in their own home or in a senior citizens’ home. Multi-sensor nodes
mounted to the ceiling of the rooms capture the resident’s movement patterns. The data are
then transmitted wirelessly to a computer. Software is used to document the resident’s activi-
ties of daily living, and thus continually learns what his “normal behavior” is. The evaluation



program permanently compares the current activity of the resident with the model. This is how

it recognizes deviant situations that might indicate that the person has suffered a fall, is lying
motionless on the floor, and is in a situation of helplessness. If the elderly person does not react
to the contact made by the system, the software will send a text message to inform a trusted
person, such as a family member or caregiver.

The ProAssist4Life solution comprises:

A novel, cost-efficient multi-sensor node, which can be used to capture the activities and
conditions in the home environment and on the part of the user;

An integrated framework for personalized situation recognition from the home environ-
ment, which can be used to detect and anticipate stereotypical assistance situations auto-
matically and which can also be used to plan and provide assistance that is appropriate for
the respective situation;

An interaction module that allows intuitive integration of the resident and his/her social net-
work as well as professional assistance services into the assistance process, and

A compact middleware, which allows using the software components on different hard-
ware platforms, such as set-top boxes.

“Initially, our solution is intended as a supplement to conventional home emergency
call systems and shall improve the feeling of safety of users and family members. In the
long run, both systems shall be integrated. ”

Prof. Dr. med. Christian Madler, Medical Director, Institute for Anesthesiology and Emergency
Medicine I, Westpfalz-Klinikum Kaiserslautern

Collaboration Partners

Westpfalz-Klinikum GmbH
www.westpfalz-klinikum.de

Binder Elektronik GmbH
www.binder-elektronik.de

CIBEK technology + trading
GmbH
www.cibek.de

GEFORDERT VOM

% Bundesministerium
fiir Bildung

und Forschung

Funded by the BMBF funding pro-
gram “KMU-Innovationsoffensive
Informations- und Kommunikation-
stechnologie (IKT) — Softwaresys-

teme und Wissensverarbeitung”

Further Reading:
Business Area Health Care p. 58

Division Information Systems p. 77
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Securely capture production parameters electronically that require verification

In the production of food or pharmaceutical products, there are high requirements regard-

ing production, storage, and transportation conditions in order to exclude any hazard for the
consumer. This is the reason why critical process parameters such as temperature and moisture
are carefully monitored and documented. Nowadays, electronic records are preferred. With its
guideline 21 CFR Part 11, the U.S. Food and Drug Administration (FDA) sets a recognized stan-
dard that determines the conditions under which electronic records and electronic signatures
are recognized by the FDA as valid proof.

Testo AG in Lenzkirch is a leading manufacturer of measuring and monitoring systems. With
the measuring system Saveris™ Testo offers a product family for the distributed, wireless moni-
toring and recording of temperature and moisture values. Testo has also developed an FDA-
compliant Saveris variant that corresponds to the particularly strict requirements of Part 11.
Since the regulations of 21 CFR Part 11 allow some room for interpretation, the manufacturers
and users of Part 11-regulated systems are worried whether their technical and organizational
implementation will really be accepted by the FDA. Testo therefore decided to collaborate with
Fraunhofer IESE in order to have the standard compliance of its Saveris series independently val-
idated. With Fraunhofer IESE, they found a natural competence partner for such a check, since
most of the requirements relate to properties of software and software-related processes.

In this collaboration project, the task of Fraunhofer IESE mainly consisted of eliciting and run-
ning through all Use Cases that are Part11-relevant when using the measuring system and to
check whether all the requirements of the CFR guideline are fulfilled completely in terms of
such performance features as authentication, authorization, user guidance, data integrity, data
authenticity, or data availability. The top principle of 21 CFR Part 11 is that only authorized
employees may obtain access to the measurement data, and that each interference with the
data or with the measuring system must be traceable at all times and must be allocable un-
ambiguously to a specific user. Furthermore, it must be ensured that the recorded data can be
reproduced true to the original at all times during the entire burden of proof period and can be
presented to the FDA for checking in a suitable format.



For the conformance checks, a reference configuration was set up at the institute and sub-
jected to systematic tests. During the course of the evaluation, Fraunhofer [ESE was able to

Components of the measure-

ment system Testo Saveris™

identify various critical usage steps whose technical implementation was modified systematically
in order to ensure unambiguous standard compliance even under adverse conditions and at ac-
ceptable costs in the best possible way. Concurrently, instructions were designed for the system

user to help him/her operate the system in compliance with the guidelines.

The result was a checking report created by Fraunhofer that provides comments on all require-
ments of 21 CFR Part 11, point for point, and demonstrates how the Saveris system imple-
ments the respective requirement and which concomitant measures (so-called procedural
controls) the system user should take to fulfill his burden of proof towards the FDA. With its
documented standard compliance, the measurement system Saveris™ of Testo AG opens up
promising market opportunities in FDA-regulated usage environments.

Further Reading:
Business Area Automation and
Plant Engineering p. 56

Division Information Systems p. 77
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Usability issue: Which presentation variant is the most suitable one?

What is the most suitable presentation and combination of different pieces of information? This
question arises on the one hand when systems are developed with varying options for present-
ing the contents; on the other hand, this is also an issue when a migration is due or when an
integrated overall solution is to be created from various systems. Larger monitors with higher
resolutions also offer more freedom for arranging information. Considering usability and the
speed of cognitive processing, one important issue is, for example, whether information should
be presented in one or two columns. This is not only a challenge faced by web designers, but
also by all large IT service companies, such as Finanz Informatik, the IT service provider of the
Sparkassen Financial Group, whose total banking solution OSPlus is already being used Germa-
ny-wide by more than 185,000 employees.

Study design. Evaluation. Statistically verifiable results.

Fraunhofer IESE designed a usability test whose empirical and statistically verifiable results serve
to clarify usability and user experience issues — in this particular case regarding the optimal ar-
rangement of information within OSPIlus.

In the study, an objective eye-tracking process was used instead of observation. This process
tracks and records a user’s eye movements on the monitor. This makes it possible to accurately
detect weak spots in the design and in the interaction.

50 study participants with and without knowledge of the system

50 test persons took part in the study. 40 participants formed a neutral group. This allows
achieving results that are independent of both prior experiences of a general kind as well as
experiences with specific systems of Finanz Informatik. Both subjective data and objective eye
tracker data were collected and evaluated. The analysis of the empirically elicited data showed
a clear result. This enabled us to make concrete recommendations regarding the structuring of
information, which also became part of the company-internal style guide.
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“Styleguide of Finanz Informatik with trend-setting design”

“The eye tracking study proves that the stylequide of Finanz Informatik is future-
oriented and allows the effective and efficient implementation of new functional and
non-functional requirements. It supports the consistent evolution of the styleguide
with scientific methods and increases the performance of more than 185,000 employ-
ees every day.”

Dipl.-Ok. Matthias Knobel, responsible for the OSPlus Portal Stylequide, Finanz Informatik

Eye Tracking -

Precise and objective

Fixations (circles) show the direc-
tion and duration of the user’s
gaze and the sequence in which

he looks at information.

Further Reading:
Business Area Information Systems
p. 62

Division Information Systems p. 77
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Mobile applications (mobile apps) are increasingly being used professionally to offer innovative
services to customers or to increase the productivity of one’s own staff with the help of mobile
technology. In doing so, many organizations are faced with the problem of which services they
should provide in the form of apps on mobile end devices, which platforms (iOS, Android,
Blackberry, Symbian, Windows Phone 7,...) to choose, and whether and/or how such an appli-
cation can be implemented on the respective platform.

In its research area “Business Goes Mobile”, Fraunhofer IESE explores issues such as these and
offers its customers methodological support in implementing mobile apps. The services offered
include working out the requirements for a mobile app in collaboration with the customer,
selecting a suitable platform, designing a platform-specific Ul design, designing an architecture
for the mobile app and its integration into the organization-specific IT infrastructure, and imple-
menting the mobile app as a prototype on the selected platform.

Lufthansa Systems offers IT services for a wide variety of industries and is a worldwide leader
in the aviation industry. Its portfolio ranges from IT consulting via the development and imple-
mentation of industry solutions to running its own computing centers. Just like in other indus-
tries, mobile support is increasingly being taken for granted in the aviation industry, too.

In 2010, Fraunhofer IESE and Lufthansa Systems agreed on preparing the standardized devel-
opment of mobile apps as a supplement to existing products. Based on a concrete example, a
process was defined and tested from a feature to an executable prototype. iOS, respectively the
iPhone, was selected as the initial platform, but with the premise that it shall also be easy to
transfer the methodology to other platforms.



The concrete application was of secondary importance: Primarily, the declared goal was to

provide methodological support for the development of a native iPhone app that supports high
User Experience. High User Experience is of essential importance in mobile apps, since experi-
ence has shown that users will otherwise de-install the app after one-time use. The applied
methodology envisions providing support for the Ul interaction design through techniques such
as Paper Prototyping in order to give potential users an early chance to execute certain usage
scenarios. The methodology also calls for an explicit architecture design phase, since even mo-
bile apps that appear to be small require explicit design decisions, for instance in order to neatly
integrate the app into an airline’s infrastructure and to enable the fulfillment of additional qual-
ity requirements such as maintenance or performance.

The Ul and the interaction design as well as the architecture design were primarily created by
experts from the research area “Business Goes Mobile”, whereas the implementation of the
prototype could be performed by a team of student developers, as in other similar customer
projects of Fraunhofer IESE. This makes it possible to invest a major portion of the project bud-
get into the design of a mobile app and to save expenses for the implementation of the pro-
totype.

In 2011, Fraunhofer IESE and Lufthansa Systems will therefore continue their collaboration on
the topic of mobile apps. Lufthansa Systems has just published the first mobile app it has devel-
oped, Lido/iRouteManual, in Apple’s App Store.

Further Reading:
Business Area Information Systems
p. 62

Division Information Systems p. 77
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SOFTWARE-CLUSTER
SPEARHEAD OF THE SOFTWARE INDUSTRY

Contact

Dr. Christian Webel
Phone +49 631 6800-2185
Fax +49 631 6800-9 2185

Dr. Christian Webel

Collaboration Partners

A total of 34 partners from
industry and research

Further Information

Project Homepage
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The cluster “Software Innovations for the Digital Enterprise” (in short: Software-Cluster)
is one of five winners in the “Spitzencluster” (“cluster of excellence”) competition, a flagship
of the high-tech strategy of the Federal Ministry of Education and Research (BMBF), whose de-
clared goal is to lead Germany to the top of the technology nations.

The goal of the Software-Cluster is to enable the transformation of companies that so far have
only used ICT as a tool for supporting their traditional processes into completely digital enter-
prises where ICT is the decisive driver for product and process innovations. Digital enterprises
are engaged in highly flexible Internet-based enterprise networks and dynamically orient their
business models and processes towards these. In digital enterprises, all data regarding pro-
cesses, equipment, and resources of the real enterprise world are constantly available for plan-
ning, control, and optimization in real time. The Software-Cluster achieves this by developing
concepts, technologies, and business processes for so-called emer-gent software in initially two
concurrent network projects.

The goal of the project EMERGENT is the collaborative exploration and development of funda-
mental methods, techniques, algorithms, and data structures for emergent software. The term
“emergent software” stands for a new category of distributed, innovative information systems
that emerge across companies from the interaction of individual components and services in
the Internet of Things and Services and which thus exhibit a higher quality of performance. The
open integration of different software components, which is far more than just the sum of the
integrated business software parts, leads to a dramatic improvement in value creation.

Fraunhofer IESE is the consortium leader in this project and is thus responsible for the explora-
tion and development of the enterprise software of the future. In addition, fundamental issues
are being investigated in three different research areas. In the area of interoperability, we are
engaged in further evolving requirements, architecture, and reuse methods for the develop-
ment of emergent systems. The development of constructive UX methods as well as the de-
velopment of concepts providing positive support for a homogeneous look&feel in the use of
emergent software systems are part of the work in the area of novel user interfaces. Further-
more, a specification language for security guidelines as well as methods and techniques for
determining the implementability of a specified security guideline are being developed in the
area of security.
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o3¢ Software-Cluster

IKaiserslautern

Darmstadt

Walldorf
Karlsruhe

Saarbrlcken

The goal of the project SWINNG is to strengthen the competitiveness of enterprises in the
cluster region and beyond, all across Germany. This is achieved by developing linked process
chains for the management of modern business processes and for the exploitation of new busi-
ness areas. Here, the main challenge lies in enabling these processes simply by creating novel
emergent software systems. Therefore, methods shall be provided for the modern exploitation
of software as a key innovation. These methods must accommodate the required dynamics in
companies and in agile enterprise networks and must be suitable for process-oriented emer-
gent software.

In the context of the collaborative project SWINNG, Fraunhofer IESE is responsible for the
empirical investigation of methods for the development and exploitation of software beyond
mere technical considerations. This makes it possible to measure and improve the practical use
of classical and modern methodologies. In this context, we also look at the industrial need for
emergent software and evaluate the overall success of the cluster. Through close cooperation
with the Software Technologie Initiative e.V. (STI), we ensure that the solutions provided by the
Software-Cluster are transferred quickly, especially to small and medium-sized enterprises.

The Software-Cluster region

GEFORDERT VOM

Bundesministerium
fiir Bildung
und Forschung

w

The collaborative projects within
the Software-Cluster are funded by
the Federal Ministry of Education
and Research (BMBF) under grant
numbers 011C10S01A (EMERGENT)
and 011C10S05I (SWINNG) in the
context of the High-Tech Strategy.

Further Reading:
Business Area Information Systems
p. 62

Division Information Systems p. 77
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FROM THE INTERNET OF THINGS TO
INTELLIGENT BUSINESS PROCESSES

Contact

Dr. Christian Webel
Phone +49 631 6800-2185
Fax +49 631 6800-9 2185

Dr. Christian Webel

Collaboration Partners

15 partners from research
and business

Further Information

Project Homepage

ADIW/A.
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In many areas, the electronic integration of intelligent objects and the Internet has reached a
high degree of maturity thanks to RFID (Radio Frequency IDentification) technology or the OPC
standard for non-proprietary communication in automation technology. One of the goals is to
tie each individual product into the product logistics and to use the delivery and sale of a prod-
uct to generate automated actions for complex enterprise resource planning systems and other
business processes. The full potential of the Internet of Things can only be exploited, however,
if there is a stronger focus on the processing of dynamic information and on the real-time auto-
matic detection and processing of business-relevant events.

This can be illustrated very well in the application domain of “Logistics”, in particular. In logis-
tics, globally operating service providers must, in the future, be able to integrate the status of
their product flows into their services in order to be able to react to critical events along the
supply chain proactively and thus effectively. Depending on where events happen, the conse-
guences not only affect the intra- or extra-logistical processes, but also, in particular, their inter-
faces. The challenge consists in coordinating the internal and external transportation networks
with the help of real-time information from the Internet of Things.

The goal of the Alliance Digital Product Flow (ADiWa) is to explore technologies for business
applications that integrate the real world into complex and dynamic business processes via the
Internet of Things. ADiWa focuses especially on the dynamic composition, control, optimiza-
tion, and modification of business processes based on the evaluated information from the real
world. To achieve this, a comprehensive set of corresponding tools and mechanisms for the
design and for the runtime of business processes is adapted, respectively newly created, taking
into account complex events. The ensuing results are visualized in a demonstrator that maps
the defined scenarios as marketable services into intelligent business processes and that can
react to external influences and complex events.



In the context of ADiWa, Fraunhofer IESE is responsible for the analysis of the requirements and

the definition of logistics scenarios as well as for their design and prototype implementation.
This includes, among other things, the definition of an SOA (Service Oriented Architecture)-
based architecture style focusing on the integration of information systems and embedded
systems as well as the design of a process for the architecture-centric integration of existing
systems in accordance with the SOA paradigm in order to guarantee that quality requirements
are fulfilled. This also includes the integration of mobile end devices into the logistical processes
and the development of a corresponding user interface. In addition, Fraunhofer IESE is respon-
sible for the empirical evaluation of the scientific and technological results and their exploitation
in the demonstrators. This makes it possible to assess the practical benefit and make improve-
ments, if necessary.

After the completion of the project, the goal is to have a fully functional demonstrator in the
logistics domain that has been evaluated. Initial joint intermediary results of the Fraunhofer in-
stitutes IESE, IML, ITWM, and SIT will be presented at the “transport logistic” fair in Munich in
May 2011.

IT-supported gate occupancy
plan to support the building
manager based on information

from the Internet of Things

GEFORDERT VOM

% Bundesministerium
fiir Bildung

und Forschung

This project is being funded by

the Federal Ministry of Education
and Research (BMBF) under grant
number 011A08006 in the context
of the research initiative IKT 2020 /

Research for Innovation.

Further Reading:
Business Area Information Systems
p. 62

Division Information Systems p. 77
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MANAGEABLE, SIMPLE AND INTUITIVE -
MORE MOTIVATION FOR SOFTWARE USERS
THROUGH NATURAL INTERACTION

Contact

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

Kerstin Kloeckner

Further Information

Project Homepage

GEFORDERT VOM

Bundesministerium
fiir Bildung
und Forschung

w

Funded by the Federal Ministry of
Education and Research (BMBF)
Grant number: 011S09007

The research project “Fun of Use with Natural Interactions” (FUN-NI) investigates how natural
forms of interaction in the software can increase the User Experience (UX), which leads to
higher acceptance of software products and better motivation of the users.

Graphical software user interfaces that are common today usually employ keyboard and PC
mouse as interaction devices. There also exist other forms of interaction and other interaction
devices. The goal of the project FUN-NI is to develop user interfaces that can be operated us-
ing natural forms of interaction, such as language, gestures, or multi-touch. This results in the
interaction being designed in a way that corresponds to what the user is accustomed to from
non-technical objects, which increases the UX when working with the software.

Many application scenarios are conceivable: information systems such as modeling of busi-
ness workflows with multi-touch control, or applications from the area of Ambient Assisted
Living, such as gesture control for shutters and light in the home, or a multimedia control sys-
tem for the iPad.

The main contributions of this project are:
Constructive UX: Identification, documentation, and evaluation of more than 90 successful
natural forms of interaction, so-called patterns.
Specification of natural interaction: DESIGNI, a workbench, which enables SMEs to
“find” matching natural forms of interaction in future new projects, to specify these, and to
explicitly think about the underlying metaphor of the interaction concept.
Lightweight evaluation method: Development of an evaluation method that enables
software producing SMEs to check the desired UX properties in their products on their own
in early phases of the development. This decreases the risk inherent in developing innova-
tive software products.
Positive evaluation result: In addition to performance data that remain the same com-
pared to “classical” usability, users are particularly enthusiastic about the intuitive usability:
“When it comes to trying something new, | am usually a rather fearful type. But here every-
thing worked really well, I was totally surprised.”
“I felt right at home, very intuitivel”



Natural Interaction

Knowledge Area

TS Space 4&

What our project partners think:

“Positive user experience leads to improved user performance. Software products that
have been proven to increase the user’s willingness to use them also offer a clear com-
petitive edge compared to traditional products. The users concentrate more; they use
their software more efficiently, and the investment costs can be written off faster.”
Rudolf Klein, member of the Board of Directors of a3 sys-tems GmbH

“User Experience is essential, not only the technology.”
Bernd Klein, CEO of CIBEK technology + trading GmbH

Prototype implementation of an
information system component
for modeling workflows (left)
and a multi-touch control for

music systems (top).

Collaboration Partners

a3 systems GmbH

CIBEK technology + trading
GmbH

Folkwang Universitat der
Klnste

Further Reading:

Division Information Systems p. 77
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LEARNING WHILE AGING -
AGING WHILE LEARNING

Contact

Sebastian Weber
Phone +49 631 6800-2116
Fax +49 631 6800-9 2116

Sebastian Weber

Collaboration Partners

TU Kaiserslautern,
Fachgebiet Padagogik

Volkshochschule
Kaiserslautern

Further Information

Project Homepage

As a result of the current demographic changes, the number of people who want to make use
of learning programs also in older age is on the rise. Although it has been scientifically proven
that learning in older age is important for the whole society, many learning programs cannot
be used by elderly people due to limited mobility, since such programs often require the learn-
ers to be present at the educational institution.

It is thus important to enable elderly people who are no longer able or willing to leave their
homes to continue to take part in education and social interaction. This calls for innovative
approaches such as the state-funded project LEA (“Learning while aging — Aging while learn-
ing”). In this collaborative project with VHS KL (Kaiserslautern Adult Education Center) and the
University of Kaiserslautern, a technical solution as well as suitable course concepts are being
developed for mobility-impaired elderly people (65+) who would like to participate in learning
programs from home. The user interface of the LEA learning system was specifically tailored

to the needs of the target group. For example, no computer skills are necessary to operate the
LEA learning system.

The project wants to pursue new paths in teaching learning content to elderly people. The area
of “age-appropriate user interfaces and intuitive forms of interaction” still offers a lot of re-
search potential. LEA wants to do pioneer work with the first generation of elderly people who
are using the Internet. Based on the LEA learning system, which is executed on multi-touch-ca-
pable devices (e.g., tablets), innovative usage concepts (such as gesture control) shall be tested
in direct collaboration with the target group.

The LEA learning system enables direct communication and joint learning in the specifically de-
veloped age-appropriate classroom. Voice and video messages that are easy to generate enable
the course participants to talk to each other between fixed course dates and to communicate
with each other. During the first course, we were able to observe that these means of com-
munication were not only used to discuss learning contents, but that the participants also used
them for private, social exchange.

Rheinlandfalz 1§ | Rheinlandfalz

MINISTERIUM DES INNERN MINISTERIUM FUR BILDUNG,
UND FUR SPORT WISSENSCHAFT, JUGEND
UND KULTUR

The funding partners are the Ministry of Education, Science, Youth and Culture of the State of
Rhineland-Palatinate as well as RLP-Inform — Multimedia Initiative of the State Government in the

Central Office for IT + Multimedia.
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Currently, an evaluation of the first course is taking place. The feedback we are receiving is very  Live class:

positive and encouraging. From the technical perspective, the participants especially praise the A participant uses the touch

use of a mobile end device, the uncomplicated use of the LEA learning system, and the access screen of a suitable device to

to multi-media content. With regard to the social aspect, the participants especially appreciate take part in the weekly virtual

getting to know the other course participants and communicating with them with the help of class.

the system, as well as the direct contact with the course instructor and with the technical sup- He sees a video image of the

port team. course instructor. He can have
a discussion with the instructor

“In my opinion, the social level was something | considered positive.” (Mr. H., age 79) and with the other participants
and can discuss materials (e.g.,

“l was very satisfied with the course. | really enjoyed it and had a lot of fun. And you exercises).

can learn a lot from it. This is very good, especially when you are older.”

(Mrs. K., age 69)

“I think that the project itself is good and interesting. | also believe that it is definitely
suitable as far as the interface is concerned [...]. The thing with the sound and video
telegrams is wonderful and simple, since you do not need to type anything.”

(Mr. Hodapp, course instructor)

The concepts and technologies developed for the LEA learning system can be used in all areas
requiring communication and exchange within groups with common interests. Distributed
learning is not the only area of use — we intend to expand the use to social and psychosocial
areas. The use of the LEA concepts and technologies is independent of age and is very versatile:
Supports distributed communication that transcends barriers
Overcomes technical barriers for users with few computer skills
Can serve as a central starting point for communication-based assistance systems (such as
ambulant care)

Further Reading:
Business Area Health Care p. 58

Division Information Systems p. 77
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SMART ENERGY FORECAST
FORECAST USAGE - REDUCE COSTS

Contact

Dr. Martin Wessner
Phone +49 631 6800-2118
Fax +49 631 6800-9 2118

Dr. Martin Wessner

Collaboration Partner

Axpo AG

The electric energy industry is experiencing some fundamental changes: these changes are trig-
gered by the unbundling of network operation, energy generation, and trading, the liberaliza-
tion of metering, as well as increasing decentralized energy generation based on renewable
energies through power plants that widely fluctuate in their output (wind- and sun-powered).

Since generation and consumption in the power grid must be in balance at all times, so-called
balancing power is needed to balance the differences between forecasted generation (in accor-
dance with the expected usage curve) and actual consumption at short notice. Balancing power
must be made available at very short notice, e.g., through power plant capacities that are ready
for use at all times, and thus generally comes with significantly higher costs than procurements
that can be planned a long time ahead. The more accurate the forecast of feed-in and con-
sumption, the earlier and more accurately energy procurement can be planned and the lower
the need for expensive balancing power.

In light of this background Fraunhofer IESE has been contracted by Axpo AG, a leading Swiss
energy company, to explore the feasibility and the constraints of “Smart Forecasts”. The goal
of Smart Forecasts is to be able to provide a more accurate forecast of the energy consump-
tion of individual households, respectively regions, on the basis of detailed measurement values
and other data sources. In a first step, a household's forecasted energy consumption is studied
using various measurement methods. Based on that, the second step will consist of expanding
the forecast to a specific region on the basis of selected households and of investigating the ac-
curacy of the forecast.

For forecasting the consumption of individual households, different ways of equipping a house-
hold with energy measuring devices will be studied in terms of the potential of these devices to
forecast the household’s energy consumption. Is it enough to measure the overall consumption
in order to make an acceptable forecast, or does measuring consumption by level, by power
circuit, or by individual user allow a much more accurate forecast? What is the role of other pa-
rameters such as weather forecasts or planned absences and activities of the residents? Which
possibilities exist to efficiently capture this information in a way that is acceptable for the resi-
dents? Which forecast methods are suitable best under which conditions for forecasting con-
sumption? In order to answer these questions, weather forecasts and residents’ plans are also
captured in addition to the measurement values, and are included in the analysis.
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As a result of the analysis of the collected measurement data and other data, each morning

the energy consumption expected for the following day is forecast in 15-minute increments. In
addition, the residents take part in a study. Every day, they record possible special occurrences
that impact this energy consumption. These reports are used for plausibilizing the actual usages
post-mortem.

To prepare the study, a typical household is selected and equipped with additional measure-
ment devices; the residents are informed about the study and about the participation required
of them. Over a period of several weeks, all measurement data as well as additional informa-
tion (plans of the residents, weather forecasts) are collected and evaluated with the help of var-
ious forecast methods. Interviews are also conducted with the residents in order to determine
such things as acceptance of the data elicitation.

The result of the study will be an evaluation of the measurement and forecast approaches used
— with or without consideration of additional data — in terms of their forecast accuracy and us-
ability.

“From the cooperation with the experts of Fraunhofer IESE, we expect important find-
ings regarding the potential of decentralized forecasts and the associated cost-benefit
ratio.”

Philipp Meisel, Project Manager Business Development, Axpo AG

Two of the investigated forecast
approaches. Left: The forecast
includes the consumption of
important individual users,
weather forecasts, and the plans
of the residents. Right: Simple
approach, which only takes into
account the overall consumption

and the weather forecast.

Further Reading:
Business Area Automotive and
Transportation Systems p. 54

Division Information Systems p. 77
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INTERNATIONAL
ACTIVITIES

Fraunhofer IESE has a very strong international orientation. This is not only reflected in the fact
that IESE currently employs staff from twelve different nations and that the language of the
institute is English, but can also be seen in the growing number of international projects.

Fraunhofer IESE has established subsidiaries in the strategically important countries USA,
Australia, and Brazil (called Centers):

Fraunhofer Center for Experimental Software Engineering (CESE) at the University of Mary-
land, College Park, MD, USA (since 1998)

Fraunhofer Project Center on Transport & Logistics at NICTA, Sydney, Australia (since 2010)
Fraunhofer Project Center for Software and Systems Engineering in Bahia, Salvador, Bahia,
Brazil (to start in 2011)

From the perspective of Fraunhofer IESE, these subsidiaries pay off for various reasons: ad-
ditional competencies that we can in turn offer to our customers in Germany and in Europe;
additional third-party industry project funds; and the acquisition of highly qualified staff.
Examples of additional competencies are the development of the reverse engineering tool SAVE
or the business alignment method GQM+Strategies®. An example of industry projects is the
collaboration project with Campina Grande, Brazil, on the topic of medical technology. Person-
nel acquisition is currently most promising via our contacts in Brazil.

In the following, we present our subsidiaries and describe some selected international projects:

FRAUNHOFER CENTER FOR EXPERIMENTAL SOFTWARE ENGINEERING, MARYLAND (CESE) 119
FRAUNHOFER PROJECT CENTER ON TRANSPORT AND LOGISTICS IN AUSTRALIA 128

FRAUNHOFER PROJECT CENTER ON SOFTWARE AND SYSTEMS ENGINEERING IN BRAZIL 130

NUTES — BRAZIL'S ANSWER TO HEALTH ISSUES 132
QUANTITATIVE SOFTWARE ENGINEERING IN JAPAN 134
SYSTEMATIC SOFTWARE ENGINEERING FOR IT SYSTEMS IN JAPAN 136

SOFTWARE ARCHITECTURE FACILITATING FUTURE BUILDING ARCHITECTURE — FINLAND 138

116 1 117
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FRAUNHOFER CENTER FOR EXPERIMENTAL
SOFTWARE ENGINEERING, MARYLAND

(CESE)

Director: Prof. Dr. Rance Cleaveland

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, useful approaches to address organiza-
tions' software development and management issues.

CESE has affiliations with the University of Maryland at College
Park and the Fraunhofer Institute for Experimental Software
Engineering (IESE) located in Kaiserslautern, Germany.

The Center’s 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 needs.
Project customers include government agencies such as the
Department of Defense and NASA and large multi-national
companies such as Boeing, Lockheed-Martin, and Robert
Bosch. CESE also supports small and medium-sized companies
with software needs in the Washington, D.C. — Baltimore,
Maryland corridor.

Competencies

Measurement and Knowledge Management
Contact: Dr. Forrest Shull

Software Management and Process Improvement
Contact: Ms. Kathleen Dangle

Software Architecture and Embedded Software
Contact: Dr. Mikael Lindvall

Software Verification and Validation

Contact: Prof. Rance Cleaveland

Business Areas

Aerospace / Defense

Contact: Kathleen Dangle, Frank Herman
Automotive

Contact: Prof. Rance Cleaveland

Medical

Contact: Dr. Mikael Lindvall

1181119
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PROJECTS IN PROGRESS

Architecture Analysis of Dynamically Reconfigurable
Systems

In 2010, CESE initiated a new project called Architectural
Analysis of Dynamically Reconfigurable Systems. The project is
sponsored by NASA's Independent Verification and Validation
(IV&V) Center as part of their Software Assurance Research
Program (SARP). The project addresses a critical issue in
modern software architectures: increased flexibility decreases
analyzability. That is, the easier it is to add new components
and features (thanks to a flexible and configurable software
architecture), the harder it is to understand system structure
and behavior. The problem is that if it is difficult to analyze
and understand the inner workings of the system, then there
is a risk that defects will escape the regular quality assurance
processes and cause problems in the field.

In this project, CESE staff are collaborating with several project
groups at the Goddard Space Flight Center. These groups
have spent considerable resources over the past few years
developing the Core Flight System (CFS) and the Goddard Mis-
sion Services Evolution Center (GMSEC), which are reusable
frameworks for flight and ground systems. A key architectural
feature of these systems is a publish-subscribe messaging
system that is established during runtime. In addition, CFS
supports dynamic loading and unloading of applications while
the system is running. Basing mission-critical software on

such a flexible and dynamically reconfigurable architecture

is uncommon in the conservative world of space software
because such software must be extremely reliable.

120

The CESE team is developing an approach that allows
analysts to investigate and verify the behavior of flexible

and configurable software systems in various situations and
configurations. First, the software is run, and various forms of
runtime data are collected. This step typically creates a lot of
low-level information that is difficult to handle. The next step
applies a pattern recognizer that knows how the runtime data
can be combined into architecture-relevant events that are of
interest to the analyst. The data is then imported to Dynamic
SAVE (Fraunhofer’s tool for Software Architecture Visualization
and Evaluation), which automatically visualizes the data as a
sequence diagram. The sequence diagram shows complete

as well as incomplete (erroneous) events together with

timing and parameter information. By studying the sequence
diagram, the analyst can immediately detect certain deviations
from the expected behavior. In addition, the analyst can apply
timing constraints and other design rules to let Dynamic

SAVE find behavioral defects that otherwise would have been
very difficult to find. For the CFS, we are currently building a
model focusing on detecting inter-application communication
defects. For the GMSEC, we found problems in the behavioral
equivalence of different implementations of interfaces.

For more information, see: Dharmalingam Ganesan, Mikael
Lindvall, Lamont Ruley, Robert Wiegand, Vuong Ly, Tina Tsui
(GSFC GMSEC team), “Architectural Analysis of Systems based
on the Publisher-Subscriber Style,” 17th IEEE Working Confer-
ence on Reverse Engineering (WCRE 2010).
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Improving NASA’'s Space Communications Network

A key project added to the CESE portfolio in 2010 is the Space
Network (SN) Ground Segment Sustainment (SGSS) Project.
The SGSS Project is responsible for upgrading ground station
space-communications infrastructure in the White Sands Com-
plex in New Mexico and a Tracking and Data Relay Satellite
System (TDRSS) Terminal at the Guam Remote Station, which
supports NASA's near-earth SN tracking and data acquisition
facilities and systems in support of space-flight missions. In
addition to the replacement of hardware, millions of lines of
legacy software code will be replaced and enhanced to incor-
porate a new architecture and modern network technology
and support new requirements.

Using its specialty expertise in software engineering, CESE
staff are applying experience in evaluation, measurement, and
process improvement best practices from the other NASA SN
projects as well as from other NASA and similar environments
to determine how the Space Network community can benefit
from those practices as it upgrades and modernizes the Space
Network. CESE’s SGSS project consists of three task areas:
Management through Measurement, Risk Mitigation using
Software Technologies, and Independent Verification and
Validation.

Management through Measurement

In CESE’s first task area, Management through Measurement,
CESE workers are building upon research previously performed
to enhance the ability of NASA projects to quantitatively and
qualitatively measure software development and maintenance
risks so that SN project managers are better able to objectively
evaluate their projects with respect to performance and quality

criteria. This includes defining and analyzing development

metrics/indicators, including software size; validating develop-
ment contractor earned value cost and schedule estimates and
metrics; analyzing source code and evaluating defect metrics;
tracking requirements volatility; and providing recommenda-
tions regarding development process effectiveness. These
analyses assist us in identifying and prioritizing risk areas by
determining and collecting relevant metrics.

One significant accomplishment in this task area for 2010
included the development of in-house cost estimates for the
implementation contractor’s work statements using the results
from previous effort estimation research. This work will be
showcased at NASA's Project Management Challenge Confer-
ence in February 2011 via a presentation titled “Taking the
Evolutionary Road to Developing an In-House Cost Estimate”,
which was developed jointly by CESE and NASA.

Risk Mitigation using Software Technologies

The purpose of CESE’s second SGSS project task area, Risk
Mitigation using Software Technologies, is to take full advan-
tage of emerging and available software technologies to sup-
port mitigation of risks associated with incorporating changes
to legacy software systems without affecting customer needs.
CESE staff applied various research techniques to the analysis
of the entire Space Network code base to establish a risk base-
line for supporting change impact analysis. Depending on the
risk level for a particular type of change, specific verification
and validation strategy approaches are recommended.

In 2010, CESE analyzed about ten million source lines of code

pertaining to the Space Network by developing dependency
models and metrics summaries containing various metrics
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related to the complexity of the analyzed software such as Mc-
Cabe’s complexity metric, the number of function parameters,
and the number of dependencies. A project summary that
identified all objects defined in the source code as well as
other important information such as call trees and declaration
trees was produced for all the code. The team also defined a
risk model based on well-known software development and
testing risks such as the number of paths (which translate

into the number of necessary test cases) and the number of
parameters (which translate into the number of variations of
the same test cases). The risk model included additional types
of metrics such as the degree of dependency on the operating
system, databases, and COTS in order to get an understanding
of testing complexity. The measures were aggregated to
provide a high, medium, and low risk for each component,
sub-system, and project.

Independent Verification and Validation

The purpose of this study area is to provide unique, unbiased,
and independent evaluations of project processes and
products by combining subject matter expertise with applied
research. The types of activities that will be undertaken in
support of this research include providing formal evaluations
of proposed technical approaches, evaluating development
efforts and products to predict performance, and establishing
methods and techniques for improving IV&V processes.

In 2010, CESE contributed to numerous requirements,
operational concepts, designs, and architectures related to
legacy and new systems. Center staff analyzed and provided
recommendations for source code architectures to determine
the risks involved in changing the code. We also identified
risks involved in changing the code based on suggestions from
the implementation contractor’s software change impact
assessment documents.
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Measuring and Monitoring Technical Debt

Also in 2010, CESE undertook a project funded by the
National Science Foundation (NSF) on exploring the issues
related to “technical debt” on software projects, a metaphor
originally coined by Ward Cunningham. In software projects,
developers can almost invariably be so focused on accomplish-
ing the needed functionality that the software itself grows less
understandable, more complex, and harder to modify. Since
this deterioration of the system usually reflects a lack of activ-
ity spent on refactoring, documentation, and other aspects of
the project infrastructure, it can be viewed as a kind of debt
that the developers owe the system.

Ward Cunningham’s metaphor helps make clear an important
tradeoff: Although a little debt can speed up software devel-
opment in the short run, such benefit is achieved at the cost
of extra work in the future, as if paying interest on the debt.

In collaboration with the University of Maryland-Baltimore
County (UMBC), a CESE research group has been engaging
with a number of different organizations on questions related
to technical debt. Project researchers have been working with
a number of different teams to look at what strategies can
be effective for them with respect to identifying and deciding
what to do about technical debt.

It should not be a surprise to anyone that what constitutes
technical debt can vary greatly from one project to another -
as do the tradeoffs that teams are willing to make regarding
it. The common thread that has been found across all of
this work is that it is a healthy thing for projects to take a bit
of time to reflect on what kinds of technical debt they are
most concerned about - and think of ways to keep an eye on
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how much debt is accumulating. Some examples include the
following:

CESE researchers worked with a team at a multi-national
company that provides document-related business solu-
tions, products, and services. The team was working on
device drivers for the company’s high-end products, and
due to the size and variety of the customer base, maintain-
ability and portability were a must. To find areas where the
code had decayed, the CESE staff investigated computer-
assisted support for detecting “code smells,” anti-patterns
formulated by Kent Beck as a way to help identify areas
where good design principles were breaking down. Al-
though some tailoring of the heuristics was necessary,
these “smells” turned out to be a useful way of identifying
areas the team agreed were accumulating technical debt.
With a mid-sized, local software development company
that focuses on database-driven web applications, CESE
researchers found that they highly value the use by their
projects of a reference architecture. In this case, instances
where developers design their own solutions and avoid re-
use represent technical debt, since redesigning the system
to be in compliance is expected to lead to greater under-
standability and maintainability over time in the future. In
this same context, CESE also had some promising results
with finding potential code smells and out-of-date docu-
mentation as indicators of technical debt.

With a team developing high-performance code for su-
percomputers, CESE scientists noticed that they solve the
difficulty involved in making optimal use of the parallel
processors by strongly separating calls to the parallelization
libraries from the code doing scientific simulation - thereby

allowing both the computer scientists and the domain
experts to focus on what they know best. A topic under
exploration concerns whether the instances where this
separation of concerns breaks down should be treated
as technical debt - that is, by detecting and fixing where
the planned architecture of the system is not followed,
and whether CESE can help the developers create a more
maintainable, more flexible system.

In all cases, the research team has developed a process that

is bearing fruit for these teams: Find some initial examples of
what appears to constitute technical debt for the development
team; show those examples and have a group discussion
about whether it would be useful to take some time to “pay
down that debt”; then either find additional examples that
seem to fit the same mold or update relevant definitions of
debt in this environment. It turns out to be quite useful to
take a little time for having the team members reflect a bit

on whether they agree with the proposed definitions - and
why or why not - and how they would trade off corrective
action against the other project demands. It can also be quite
constructive to have a conversation about the team’s expecta-
tions for which types of debt will never really cause a problem,
which ones have the potential to make work much harder
over time, and which ones are increasing risks (e.g., deferring
testing or hazard tracking).
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Building Empirical Decision Support for Web-Based Soft-

ware Development

A long-time CESE process improvement customer, Keymind, a
division of Axiom Resource Management, Inc., continued their
move up the software development process maturity ladder

in 2010 with help from the CESE's innovative application of
empirical methods and tools.

Demonstrating effective software development processes,

for example through compliance to process improvement
approaches such as the CMMI®, is a strategic differentiator
for many companies. Central to any process-improvement
initiative is the idea that the selection and application of
appropriate processes using empirical methods produces good
products. This empirical mindset provides a basis for choosing
the appropriate processes, analyzing the effects of those selec-
tions, and packaging the resulting knowledge for reuse and
evolution; it drives an effective process improvement initiative.
Under the leadership of Applied Technology Engineer Michele
Shaw, CESE does unique work in this area that involves appli-
cation of the latest research results in tight collaboration with
the customer organization. The work at Keymind exemplifies
some of the important factors that differentiate the CESE
approach, including:

Tying the measurement of technical processes specifically
back to the organizational and strategic goals, to give both
technical leads and managers a “top-to-bottom view"” that
helps them understand how their specific projects further
the overall goals of the organization.

Eliciting context-specific quality indicators that can be ap-
plied to projects to identify potential risk areas, and which
can be refined by capturing feedback from the teams and
objective measures of impact.

Creating automated approaches to data collection, report-
ing, and analysis that can greatly reduce the time and
effort required for the organization to gain insight about
their projects.

Using innovative visualization tools that allow organiza-
tions to intuitively gain an understanding of the important
points, including tools such as the CodeVizard application
that CESE has helped develop. CodeVizard automatically
analyzes and provides an interactive visualization of the
whole history of a software project, allowing developers
to explore how often quality indicators have been fulfilled
and what corrective actions have been taken.

In accomplishing all of those goals with Keymind, CESE is
applying technologies that resulted from several NSF-funded
research projects as well as internal research undertaken

in partnership with our sister institute, IESE. Through their
application in the context of a highly-mature customer with a
commitment to software quality, this work has also provided
peer-reviewed results that add to the state of the art in the
area.
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CESE in Figures

CESE experienced significant growth in its revenues in 2010
vis a vis 2009. This was due to important new project wins

in NASA's SGSS project described above, as well as in that
organization’s Software Assurance Research Program; to new
projects with the Food and Drug Administration; and to new
industrial projects in the medical and automotive industry. At
the time of this report, final year-end figures for CESE were
not available, but projections based on data through June
2010 suggest that third-party revenues will be approximately
10% larger than those of 2009, becoming the best to-date
since CESE was founded. Retained earnings are also expected
to show a significant increase.

University Partners

University of Maryland at College Park
University of Maryland at Baltimore County
Mississippi State University

University of Kaiserslautern

Other Partners

Axiom Resource Management, Inc.

BAE SYSTEMS

CSG, Inc.

DAU - Defense Acquisition University

Johns Hopkins University Applied Physics Laboratory
NASA IV&V Center

6000
4710

5000

4000

3000

2000

1000

2008
Total revenue (in T US dollars).

2009 2010 Forecast

5000
3780

4000

3000

2000

1000

2008 2009
Third-party revenue (in T US dollars).

2010 Forecast

500
400

400

300

200

100

2008
Retained earnings (in T US dollars).

2009 2010 Forecast

126 1 127



<« TABLE OF CONTENT

FRAUNHOFER PROJECT CENTER ON
TRANSPORT AND LOGISTICS IN AUSTRALIA

Director: Dr. Marc Staples, NICTA
Deputy Director: Dr. Christian Webel, Fraunhofer IESE

Contact

Dr. Christian Webel
Phone +49 631 6800-2185
Fax +49 631 6800-9 2185

Dr. Christian Webel

Collaboration Partner

NICTA

Further Information

Living Lab Homepage
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Nine months ago, the Fraunhofer Institute for Experimental Software Engineering (IESE) and
the National Information and Communication Technology Research Centre of Excellence in
Australia (NICTA) founded the “Fraunhofer Project Center on Transport and Logistics” in
Sydney, Australia in order to perform joint project activities. The aim of the project center is to
transfer current research results in the areas of ICT for logistics, intelligent transportation, and
traffic management into industry and thus to further advance the state of the practice. IESE
and NICTA have been collaborating successfully for quite some time and continually strive to
further strengthen their relationship.

From the perspective of information and communication technology, the classical transport
and logistics industry is considered one of the rather conservative industries. At this time, ICT is
being mainly used as a means to an end in this industry, and not as a driver for innovations and
new business models. Some companies do manage to establish new methods and technologies
in their area of influence, but they are unable to enforce long-term systematic improvements
across the entire industry. The existing organizational structures are often not very conducive to
process-oriented thinking; the interaction in the transport of goods is only rarely documented in
processes, best practices, or structured organizational networks. Still, the transport and logistics
industry does have a good environment for future-oriented new technologies. Also, there exists
a willingness to change and thus an awareness of the benefits that an integrated, intelligent
approach will bring in terms of future business models.

The Fraunhofer Project Center constitutes an innovation initiative aimed at offering solutions
for some of the current and future challenges faced by the transport and logistics industry.
To achieve this goal, the Project Center is collaborating with research and industry to develop
innovative systems, products, and processes aimed at opening up new markets for transport
and logistics products and services. The focus is on the exploration of key scenarios that
enable users to gain experience with new technologies and products. This includes improving
the efficiency of supply chains by means of transport management, intelligent infrastructures
and linked sensors, as well as logistics planning and control systems in accordance with the
principles of the Internet of Things and Services.

The focus of Fraunhofer IESE is on the area of software and business process modeling, particu-
larly in methods for the development of information systems, embedded and software-intensive
systems, as well as in the empirical evaluation of these methods. Furthermore, Fraunhofer IESE
has domain knowledge and experience in the areas of IT for logistics, information systems,


www.futurelogisticslivinglab.com.au
www.futurelogisticslivinglab.com.au

Future Logistics Living Lab

as well as automotive and transportation systems. NICTA's contributions to the Project Center
include methods and techniques in the areas of optimization, future Internet, machine learn-
ing, and software architecture in order to address the challenges in the area of transport and
logistics.

The first project of the Project Center is the Future Logistics Living Lab, which was founded
jointly with SAP Research Australia. The goal of the Living Lab is the prototype realization of
novel systems, products, and processes in logistics together with partners from research and
industry. This will enable the products and services offered by the Project Center to be made
available to potential customers, which will make it possible to address new markets. This
will be done in the form of practice-oriented demonstrators, which will strongly interact with
industry and with users on the one hand, but which will also be characterized by the needs
and requirements of industry and users on the other hand. At the moment, the Living Lab
comprises more than 14 partner organizations, including national and international major
players such as Linfox, DHL Express, and Ericsson.
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FRAUNHOFER PROJECT CENTER ON
SOFTWARE AND SYSTEMS ENGINEERING IN
BRAZIL (UNDER NEGOTIATION)

Director: Prof. Dr. Manoel Mendonca, UFBA
Deputy Director: Dr. Karina Villela, Fraunhofer IESE

Contact

Dr. Karina Villela
Phone +49 631 6800-2173
Fax +49 631 6800-9 2173

Dr. Karina Villela
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The EU and the Federal Republic of Germany have identified Brazil as one of the upcoming
partners for high-tech collaboration. This interest was expressed politically during the state

visit of the Minister of Education and Research of the Federal Republic of Germany, Prof.
Schavan, to Sao Paulo, Brazil, in March 2009. Prof. Dieter Rombach took part in Prof. Schavan’s
delegation and met representatives of universities, government, and industry there. The
Fraunhofer-Gesellschaft, as Germany’s and Europe’s largest organization for applied research,
has responded and plans to increase its presence in Brazil by establishing a Fraunhofer Project
Center on Software and Systems Engineering in Bahia.

The Brazilian partner is the Federal University of Bahia (UFBA), the leading university in the
Brazilian State of Bahia. The university has a very active Software Engineering Laboratory (LES)
with eleven researchers with PhD degrees, who have published close to 300 papers in the last
five years (http://les.dcc.ufba.br). The laboratory is part of a Computer Science Department that
offers bachelor and graduate programs (master and doctoral) in the area, and is well known for
the excellence of the professionals it provides to the market. The department is now actively
seeking to improve its ties with industry. Starting this decade, the interaction between LES

and the industry has been rising steadily. In recent years, researchers from LES have developed
several R&D projects with the energy and IT industries. In this context, it is worth mentioning
projects like a concerted initiative for a CMMI Level 2 qualification of local companies (some of
which have already succeeded in achieving CMMI appraisals Level 3) and the development of
the National Fuel Quality Monitoring System for the National Oil and Gas Regulation Agency.

The university believes that a partnership with Fraunhofer will take the level of interaction with
the industry to a level of world class excellence and the Government of the State of Bahia has
demonstrated great interest in proactively supporting the initiative. A Memorandum of Under-
standing has already been signed between Fraunhofer IESE, UFBA, and the State Government
aiming to create and establish a Fraunhofer Project Center in Bahia’s technological park.



The goal of the Fraunhofer Project Center in Bahia will be to expand the activities of LES

beyond its academic and scientific activities to act as a strong source of new technologies and
solutions to the industry inside and outside the country. The joint work of LES and Fraunhofer
IESE will enable, facilitate, and accelerate the development of innovative solutions on software
and systems for the Brazilian industry. The competencies of the two partners are complemen-

tary: Fraunhofer IESE has much experience in applied research and technology transfer, an item
that the Brazilian partners lack and are eager to acquire. Government incentive programs and
strong growth of the local industry will help the partners to successfully acquire R&D projects.
According to Prof. Manoel Mendonca, the future head of the Fraunhofer Project Center at
UFBA in Bahia, the partnership with Fraunhofer IESE is seen as being of strategic relevance

for consolidating the state’s expertise on software and systems engineering by both the State
Government and the University Administration.

The Fraunhofer Project Center in Bahia will be open to other universities across Brazil. Some of
them have already manifested interest in becoming associated partners to the initiative. Some
of the technical areas in which the project group will work include:

Software engineering methods and processes for critical systems

Architecture (e.g., product lines, SOA) for large systems

Maintenance, evolution, and reengineering of large systems

Decision support systems for the energy industry (oil, gas, and electricity)

Product and process certification for suppliers of eGovernment systems

Software technologies for assisted living systems

Development of laboratories and/or large-scale field studies for evaluating assisted living
concepts and technologies
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The acronym “NUTES", which may not sound very scientific at first glance, stands for “Nucleo
de Tecnologias Estratégicas em Saude”, meaning “Center for Strategic Technologies in Health
Care”. The establishment of this center is being funded by the Brazilian government. The
choice of location fell on Campina Grande in the state of Parafba in order to improve the rather
weak local economic situation. The goal is to improve the quality of software-intensive medical
products. This goal also envisions that the center shall perform the certification of software-
intensive medical products.

In Brazil, the certification of medical products was only introduced by the Brazilian Ministry

of Health in 1993. Since then, the certification process for hardware has been improved
significantly, but software as an integral part of modern medical products and, beyond that,
the development that software itself can be a medical product has not been taken into account
yet in the certifications performed to date. Including software in safety-oriented development
does not only mean developing software safely, but also means, in particular, developing safe
software. In other words: If you want to develop software in a structured and engineering-style
manner, there is no escaping the topic of risk management of software-intensive systems.
General due diligence and international standards such as IEC 62304 cover this by demanding
a structured process and by also referring to ISO 14971, which demands systematic risk
management.

In order to master this challenge, the project partner relies on Fraunhofer IESE, which is
considered as an important competence carrier in the area of software and systems engineering
for medical products and is one of the leading institutes when it comes to the risk management
of software-intensive systems.

The task of the scientists and engineers of IESE is to package the requirements on the develop-
ment and certification of software-intensive medical products within a relatively short project
duration in such as way that NUTES will be enabled to certify software in accordance with the
state of the practice and pertinent standards.

However, there are not only technical issues that must be mastered in the context of this
project. The cultural differences and the distance to the customer also constitute interesting ad-
ditional conditions for the project. Thanks to several Brazilian scientists working at Fraunhofer
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IESE, there are no difficulties in overcoming these challenges. At IESE, collaboration between
staff from different nationalities and cultures is rather the norm than the exception.

“In the NUTES project, issues must be dealt with effectively and efficiently”, says project
leader Séren Kemmann. This also includes that the goal is not only to answer the question of
“What" must be done, but also to look at the “Why" and the “How". Previous projects have
shown, for example, that providing guidance to a company on how to reflect on its own on
the topic of “standard-conformant development” has increased flexibility and efficiency when
it comes to implementation in the company. Effectiveness and efficiency also mean that we
are not striving to provide off-the-shelf solutions, but rather that results are delivered that are
adapted individually and precisely to the needs of the project partner. This is the only way to
avoid iterations for adaptations and rework right from the start.

So you see: These challenges are just in the spirit of Fraunhofer.
Further Reading:

Business Area Medical Systems
p. 60
Division Embedded Systems  p. 69
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Further Reading:

Business Area Automotive and

Transportation Systems p. 54
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Growing international competition and globalization are increasingly motivating companies and
research institutes to collaborate in implementing innovations. However, this is a major chal-
lenge. Have you ever experienced

... that innovations quickly disappeared again after their introduction and that old habits re-
gained control?

... that technology transfer failed because successful implementation requires much more than
technical solutions alone?

... that technology transfer in a company was not supported because its contribution to the
business goals was not clear?

How software engineering innovations can be implemented successfully has been shown by
the Process Management division of Fraunhofer IESE with the introduction of quantitative
software management methods in Japan. Since 2004, numerous novel software engineering
methods have been developed together with the Japanese Software Engineering Center (IPA/
SEC) and have been introduced successfully in many companies and organizations in Japan.

One example is the CoBRA method for the management of large software projects. By using
this method, cost-related risks can be avoided, cost drivers can be identified, and software
projects can be planned more accurately. By making systematic use of expert knowledge, the
method can even be used in situations where only very few data are available. In the meantime,
CoBRA has become a widely used software management method in Japan and is very popular.
The path to this success is characterized by the following phases:

Survey regarding existing practices and needs on the Japanese market

Adaptation of the method and systematic piloting in Japanese companies

Extension of the method with processes for introduction and usage

Development of tool support

Roll-out support with trainings, tutorials, workshops, and books

Large-scale dissemination and systematic impact analysis

Formation of a user community with regular meetings in Japan

In addition to the technical competence in the area of quantitative software engineering, other
strengths of IESE are also being employed: Our evaluation competence helps to perform solid
evaluations of a technique, adapt it to constraints, and integrate it into processes. Another
important factor are our many years of experience with projects in Asia. Many other quantita-
tive software engineering methods, such as quality modeling, quality risk management, goal-
oriented software measurement, data analysis, and business alignment have been and continue
to be transferred by IESE in Japan. Other important partners in addition to IPA/SEC are the
Japanese aerospace agency JAXA (Japan Aerospace Exploration Agency) as well as Mitsubishi
Research.
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SYSTEMATIC SOFTWARE ENGINEERING FOR
IT SYSTEMS IN JAPAN

Contact
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Phone +49 631 6800-1601
Fax +49 631 6800-9 1601
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Collaboration Partner

Fujitsu

Further Reading:
Business Area Information Systems
p. 62

Division Information Systems p. 77
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High-quality, innovative information systems are needed all around the world. It therefore
comes as no surprise that Fraunhofer IESE supports customers in many different countries in the
systematic engineering of large-scale information systems. We provide training in our innova-
tive information systems development methodologies and help to transfer them into industrial
practice by applying our Fraunhofer IESE methods in our customers’ industrial settings. Many
of our projects take place in European countries. But we also transfer our systems engineering
competence to companies on other continents such as Australia or Asia. As a representative

of our projects outside Europe, we here present our collaboration project with Fujitsu Labs in
Japan.

Fujitsu is a leading provider of ICT-based business solutions for the global marketplace. With
approximately 173,000 employees supporting customers in 70 countries, Fujitsu combines a
worldwide corps of systems and services experts with highly reliable computing and communi-
cations products and advanced microelectronics to deliver added value to its customers.

Fujitsu Labs, with about 1,300 employees, is the R&D provider for the future and current
business of the Fujitsu Group. Fujitsu Labs must make effective and efficient methodologies and
technologies available to meet the future challenges faced by Fujitsu business units.

Since 2006, Fraunhofer IESE and Fuijitsu Labs have been collaborating in joint research and
technology transfer projects. This collaboration started with projects in the area of requirements
engineering, especially in the area of requirements specifications, non-functional requirements,
requirements reviews, and traceability of requirements. In 2010, the collaboration was ex-
tended to include the topics of architecture, usability & user experience, as well as requirements
elicitation. Fujitsu Labs recently announced that the tailored Fraunhofer IESE methodologies had
been transferred successfully to the Fujitsu business units by Fujitsu Labs.
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Tekla is a Finnish company developing software products for the engineering and construction
market. Companies in more than 100 countries use Tekla software to design and analyze
models of buildings with state-of-the-art features. Driven by the increasing possibilities of
constructing more complex and fancy buildings, the Tekla software also has to cope with more
complex models and must provide new ways of interacting with the software. Tekla offers
products and solutions covering the whole lifecycle of building information models, which were
used, for example, for the construction of the Olympic stadium in Beijing.

Tekla Structures is one of Tekla’s key products. It has been very successful for more than

15 years now. In order to maintain its great market position, Tekla is continually improving

the software in terms of new features and invests into high quality. In order to ensure that
maintenance costs will remain moderate, Tekla performed an architecture evaluation together
with Fraunhofer [ESE and in cooperation with R&D Ware Oy, a Finnish software engineering
consulting company. The architecture evaluation results allow Tekla to make improvement
efforts in a very dedicated and focused manner. Tekla also develops new products aimed at
other user groups, and in doing so, follows an agile software development process. Addressing
the high quality requirements and the issue of optimal alignment with existing Tekla products
poses numerous architectural challenges. Fraunhofer IESE has supported Tekla in aligning its
architecture practices and its agile development process. For this purpose, IESE's architecture
method ACES was tailored to Tekla's context and introduced via a combination of tutorial and
coaching. The architecture work is organized in a Scrum-like approach for good alignment with
the development and continuous progress. Tekla's architects have successfully adopted this
approach, which has resulted in more predictable product quality.

“Collaboration with Fraunhofer IESE experts was really useful for us. With theoretical
and practical examples they helped us to understand how we can improve our way of
doing architecture work and to build capabilities for the future. Tekla is happy with
the co-operation and will continue working with Fraunhofer IESE in the future.”

Timo Rihtniemi, Manager Product Architecture at Tekla

Tekla Structures is one of the leading
products in building information man-
agement. It enables the design and
analysis of building models with state-

of-the-art features.
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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 Kaisers-
lautern-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.
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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).
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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.
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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/Wa-
shington 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 Project Center on Transport and Logistics
NICTA (National ICT Australia), Sydney

ATP Research Laboratory & Corporate Head Office
Australian Technology Park,

Level 5, 13 Garden Street

Eveleigh NSW 2015

Australia

www.nicta.com.au

Main Phone: +61 2 9376 2000
Main Fax: + 61 2 9376 2300

By Car

The entrance to the Australian Technology Park car park is
from Henderson Road, Eveleigh. A Pay and Walk ticketing sys-
tem has been installed for your convenience. Collect a ticket
from the boom gate and drive through to the car park located
on ground floor of 8 Central Avenue (Media City Building).

Event/ Visitor car parking is available at 8 Central Ave (Media
City Building). Collect a ticket from the boom gate and drive
through to the Car Park, located at Ground Floor, 8 Central
Ave.

By Rail

CityRail operates frequent train services between Redfern
Station (adjacent to the Australian Technology Park) and other
major Sydney stations including Central, Town Hall, Wynyard
and Circular Quay.

For information about travelling by rail, including timetable
information, call the Transport Infoline on 131 500 or visit
www. 131500.com.au
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From Redfern Station

Exit via Platform 10 at Redfern Station. Walk past the
WaterTower apartment block and follow the walkway through
to the Australian Technology Park. Pedestrian access to the
Locomotive Workshops are through Bays 1, 4 and 8. For
information relating to specific building and tenant location,
enter through the side door of Bay 1 and proceed to ATP
Precinct Management offices, located on Level 1/Bay 4 Atrium
or phone (02) 9209 4220 for further assistance.

By Bus

There are frequent bus services to the Australian Technology
Park from the city and Sydney’s domestic and international
airport. The bus stop closest to the Australian Technology
Park is on the corner of Boundary and Regent Street. For
bus timetables call the Transport Infoline on 131 500 or visit
www. 131500.com.au .
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OCEANO ATLANTICO

Fraunhofer Project Center for Software and
Systems Engineering

Parque Tecnoldgico de Salvador

Avenida Luiz Viana Filho

Loteamento Colinas do Jaguaribe, Lote M
Salvador, Bahia,

Brasilien

Contact

Secretary of Science, Technology and Innovation Bahia
Phone: + 55 71 31165810

E-Mail: antero.souza@secti.ba.gov.br
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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
Scientific Director

peter.liggesmeyer@iese.fraunhofer.de

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

1205 Holger Westing
Managing Director
Department Head Central Services
holger.westing@iese.fraunhofer.de

Staff Functions 6000 Yvonne Ortiz Guadalupe
Head of PR / Marketing
and Assistent to the Executive Director
yvonne.ortiz@iese.fraunhofer.de

2239 Sonnhild Namingha
International Staff Advisor
Student Exchange Program
sonnhild.namingha@iese.fraunhofer.de
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Division Managers

Departmant Heads

2272 Dr. Mario Trapp 2246 Dr. Martin Becker
Division Embedded Systems Development
Embedded Systems (ESD)
mario.trapp@iese.fraunhofer.de martin.becker@iese.fraunhofer.de
2105 Dr. Robert Eschbach
Embedded Systems Qualtity
Assurance (ESQ)
robert.eschbach@iese.fraunhofer.de
2193 Dr. Jens Heidrich (komm.) 2193 Dr. Jens Heidrich
Division Measurement, Prediction &
Process Management Empiricism (MPE)
jens.heidrich@iese.fraunhofer.de jens.heidrich@iese.fraunhofer.de
2193 Dr. Jens Heidrich (komm.)
Process Compliance & Improvement
(PCI)
jens.heidrich@iese.fraunhofer.de
1601 Dr. Jorg Dorr 2186 Dr. Marcus Trapp
Division Information Systems Development
Information Systems (ISD)
joerg.doerr@iese.fraunhofer.de marcus.trapp@iese.fraunhofer.de
1601 Dr. Jorg Dorr (komm.)

Information Systems Quality
Assurance (ISQ)
joerg.doerr@iese.fraunhofer.de




Business Area Coordinators

International Coordinators

148 1 149

1603

1604

2272

2185

2173

Ralf Kalmar
Produkct Industries

- Automotive and Transportation Systems
- Automation and Plant Engineering

- Medical Systems
ralf kalmar@iese.fraunhofer.de

Michael Ochs
IT and Service Industries
- Information Systems

Finance, ERP/Software, Telecommunication

- eGovernment
- Health Care
michael.ochs@iese.fraunhofer.de

Dr. Mario Trapp
USA
mario.trapp@iese.fraunhofer.de

Dr. Christian Webel
Australia
christian.webel@iese.fraunhofer.de

Dr. Karina Villela
Brazil
karina.villela@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

O Annual Report 2010/2011 of Fraunhofer IESE, print version
(German) Title

O Annual Report 2010/2011 of Fraunhofer IESE, print version
(English) Last Name, First Name

O Annual Report 2010/2011 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
3 Fraunhofer IESE: Overview Department
3 The Fraunhofer-Gesellschaft from A-Z

Address
(J Annual Report of Fraunhofer-Gesellschaft
3 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 2010/2011
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:
Yvonne Ortiz Guadalupe

Head of PR / Marketing

Telefon +49 631 6800-6000

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

- I tsm total-sourcing-man-
agement, Nuremberg

- 1&1 Internet AG, Karls-
ruhe

- 4Soft GmbH, Munich

- a3 systems GmbH,
Zweibrlcken

- Ab.Acus srl, Milan, Italy

- ABB AG, Mannheim

- Absint Angewandte Infor-
matik, Saarbriicken

- Accellere GmbH, St.
Augustin

- Acciona Infrastructuras,
Alcobendas, Spain

- actano GmbH, Munich

- ADACORE SARL, Paris,
France

- Adam Opel GmbH, Rus-
selsheim

- Airbus Deutschland,
Hamburg

- Alcatel SEL AG, Stuttgart

- ALTEC Information and

Communication Systems
S.A., Athens, Greece

- andrena objects ag, Karls-
ruhe

- Ansaldo Sts, Genova, Italy

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

- Astrium, Paris, France

- Atlas Elektronik GmbH,
Bremen

- Atos Origin Sociedad
Andnima Espafiola, Ma-
drid, Spain

- Audi AG, Ingolstadt

1) Industrial Partners are located in

Germany unless stated otherwise.

fad
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Audi Electronics Venture
GmbH, Gaimersheim
Axpo Holding, Basel,
Switzerland

B2M Software AG, Karls-
ruhe

BASF SE, Ludwigshafen
B. BRAUN AVITUM AG,
Melsungen

BearingPoint GmbH, Berlin
Beecon GmbH, Karlsruhe
Bernafon AG, Bern, Swit-
zerland

BMW Group Forschung

und Technik GmbH,
Munich

Bosch Rexroth Electric
Drives and Controls
GmbH, Lohr a. Main

BrandMaker GmbH,
Karlsruhe

British Telecommunications
Plc, London, UK

Biren & Partner Software
Design GbR, Nuremberg
C/S Enformasyon Teknolo-
jileri Limited Sirketi, An-
kara, Turkey

Capgemini sd&m AG,
Munich

CAS Software AG, Karls-
ruhe

CF Consulting Finan-
ziamenti Unione Europea
s.r.l., Milan, Italy

CIBEK technology + trad-
ing GmbH, Limburgerhof
Comlet Verteilte Systeme
GmbH, Zweibricken
CON.ECT Eventmanage-

ment GmbH, Vienna,
Austria

Continental Teves AG &
Co. oHG, Frankfurt

ConWeaver GmbH, Darm-
stadt

Corisecio GmbH, Darm-
stadt

CosmosDirekt, Saar-
bricken

Critical Software, Coim-
bra, Portugal

Daimler AG, Ulm

Danieli Automation, But-
trio, Italy

Dassault Systémes,
Suresnes, France

DCON Software & Service
AG, Kaiserslautern
Degudent GmbH, Hanau-
Wolfgang

DELPHI France, Tremblay,
France

Deutsche Bahn AG, Berlin
Deutsche Lufthansa AG,
Frankfurt

Deutsche Telekom AG (T-
Com), Darmstadt

Diaz & Hilterscheid Un-
ternehmensberatung
GmbH, Berlin

Drager Medical AG & Co.
KG, Lubeck

EADS Deutschland GmbH,
Munich

ELA Medical SAS, Mont-
rouge, France

Elektrobit Automotive
GmbH, Erlangen

ESG Consulting GmbH,
Furstenfeldbruck

ESRI Geoinformatik
GmbH, Kranzberg

EUROCAT GmbH, Darm-
stadt

Europaisches Microsoft
Innovations Center GmbH,
Aachen

EUROSEC GmbH, Kron-
berg

EWM HIGHTEC WELDING
GmbH, Mindersbach
Eyeled GmbH, Saar-
briicken

FIDUCIA IT AG, Karlsruhe
Finanz Informatik GmbH &
Co. K@, Frankfurt

Ford Forschungszentrum
Aachen GmbH, Aachen
Fredhopper, Amsterdam,
Netherlands

Fujitsu Laboratories of
Europe Ltd., Hayes, UK
GAD eG, Mlnster
Gasanstalt Kaiserslautern
AG, Kaiserslautern

Globus SB-Warenhaus
Holding GmbH & Co. KG,
St. Wendel

HegerFerrit GmbH, Enken-
bach-Alsenborn

Hella KGaA Hueck & Co,
Lippstadt

Hispano-Suiza, Colombes,
France

Hocoma AG, Volketswil,
Switzerland

Hottinger Maschinenbau
GmbH, Mannheim

HYDROMETER GmbH,
Ansbach

Hyperware, Munich
ICT Solutions AG, Trier
IDS Scheer, Saarbriicken
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- IHK Darmstadt Service
GmbH, Darmstadt

- IHK Zetis GmbH, Kaisers-
lautern

- imbus AG, Mohrendorf

- IMC AG, Saarbricken

- Indra Software Labs, Ma-
drid, Spain

- Infinion Technologies,
Neubiberg

- INFORA GmbH, Berlin

- Information Society Open

To ImpairmentS (E-ISOTIS),

Athens, Greece

- Insiders GmbH, Kaisers-
lautern

- INSPIRE AG, Paderborn

- intelligent views gmbh,
Darmstadt

- Inter online Cooperaciéon
2001, Avilés, Spain

- itelligence AG, Bielefeld

- itestra GmbH, Kaufering

- itk Engineering AG, Herx-
heim

- iXtronics GmbH, Pader-
born

- John Deere European
Technology Innovation
Center, Kaiserslautern

- John Deere Moline Tech-
nology Innovation Center,
Moline, USA

- Josef Witt GmbH, Weiden

- KEIPER GmbH & Co. KG,
Kaiserslautern

- KOBIL Systems GmbH,
Worms

- Krauss-Maffei Wegmann
GmbH & Co. KG, Kassel

- KSB Aktiengesellschaft,
Pegnitz

Kugler Maag + Comp. Ltd.
& Co. KG, Kornwestheim
KUKA Systems GmbH,
Augsburg

LogControl GmbH, Pforz-
heim
Lotterie-Treuhandges.
mbH Hessen, Wiesbaden
LTi DRIVES GmbH, Lahnau

Lucent Technologies
Network Systems GmbH,
Nuremberg

market maker Software
AG, Kaiserslautern
maxess systemhaus gmbh,
Kaiserslautern
MB-technology GmbH,
Sindelfingen

Medcom Gesellschaft flr
medizinische Bildverarbei-
tung mbH, Darmstadt
Messier-Bugatti, Velizy-
Villacoublay, France
Metropolregion Rhein-
Neckar GmbH, Mannheim
Microsoft Deutschland
GmbH, UnterschleiBheim
mineway GmbH, Saar-
briicken

Mitsubishi Research
Institute Inc. (MRI), Tokyo,
Japan

Montimage, Paris, France
Motorola GmbH, Traun-
stein

MPDV Mikrolab GmbH,
Romerberg

MUnchner Rickversiche-
rungs-Gesellschaft AG,
Munich

Netbiscuits GmbH, Kaisers-
lautern

Nokia Networks GmbH,
Dusseldorf

Ontoprise GmbH, Karls-
ruhe

OrgaTech Unternehm-
ensberatung, Linen
PEPITe S.A., Angleur,
Belgium

Philips Consumer Lifestyle
Advanced Technology,

Eindhoven, The Nether-
lands

Philips Electronics Neder-
lands B.V., Eindhoven, The
Netherlands

PikeTec GmbH, Berlin
Porsche engineering
Group GmbH, Weissach
Porsche Informatik GmbH,
Bergheim, Austria
proALPHA Software AG,
Weilerbach

PRO DV Software AG,
Dortmund

psb intralogistics GmbH,
Pirmasens

PSL, Medellin, Colombia
PTV Planung Transport
Verkehr AG, Karlsruhe

PWD GmbH Personal-
wirtschaftliche Dienste,
Klein Offenseth-Sparrie-
shoop

R&D-Ware Oy, Espoo,
Finland

Ricoh Company Ltd. To-
kyo, Japan

Robert Bosch Cara Multi-
media GmbH, Hildesheim
Robert-Bosch GmbH,
Stuttgart

Roche Diagnostics GmbH,
Mannheim

Rolls-Royce plc, Derby, UK
Sagem Défence Sécurité,
Paris, France

SAP AG, Walldorf
Schalker Eisenhitte
Maschinenfabrik GmbH,
Gelsenkirchen

Schenker AG, Essen
Schneider Electric GmbH,
Seligenstadt

Secorvo Security Consult-
ing GmbH, Karlsruhe
SEEBURGER AG, Bretten
SHE Informationstechnolo-
gie AG, Ludwigshafen
SIEDA GmbH, Kaiserslau-
tern

Siemens AG, Munich
Siemens Healthcare Diag-

nostics Products GmbH,
Schwalbach

Siemens Information
Systems Limited, Mumbai,
India

Siemens VDO Automotive
AG, Babenhausen

Sirrix AG, Saarbrlcken
Software AG, Darmstadt
Sopera GmbH, Bonn

Sportbund Rheinhessen,
Mainz

SQS Software Quality
Systems AG, Cologne

Stddeutsche Klassenlot-
terie (SKL), Munich

Sysgo AG, Klein-Wintern-
heim

Technische Werke Kaisers-

lautern Versorgungs-AG,
Kaiserslautern

Terex Demag GmbH,
Zweibrlcken

Testing Technologies IST
GmbH, Berlin

Testo AG, Lenzkirch
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- THALES, Neuilly sur Seine,
France

- TKMS Blohm+Voss Nord-
seewerke GmbH, Ham-
burg

- T-Mobile International AG
& Co. KG, Bonn

- TNM Software GmbH,
Neunkirchen

- TQsoft GmbH, Berlin

- T-Systems GEI GmbH,
Aachen

- T-Systems Multimedia So-
lutions GmbH, Dresden

- TUV SUD Automotive
Gmbh, Munich

- TXT e-solutions Spa, Mi-
lan, Italy

- Tynos, Bremen

- UAB Algoritmu Sistemos,
Vilnius, Lithuania

- UT GESTION TIC ECOPET-
ROL, Bogotd, Colombia

- VDA Verband der Auto-
mobilindustrie, Frankfurt

- Vermon SA, Tours, France

- Vision Tools Bildanalyse

Systeme GmbH, Waghau-
sel

- Volkswagen Aktiengesell-
schaft, Wolfsburg

- VTI Technologies QOY, Van-
taa, Finland

- WIKON Kommunikations-
technik GmbH, Kaisers-
lautern

- XI'AN TYPICAL EUROPE
GmbH, Kaiserslautern

- XING AG, Hamburg

- ZEA Partners, Louvain-la-
neuve, Belgium
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NATIONAL RESEARCH -
PARTNERS

- Arbeitsgruppe Soft-
waretechnik, Universitat
Bremen (Software Engi-
neering Research Group,
University of Bremen),
Bremen

- CyberForum e.V,, Karls-
ruhe

- DESY Deutsches-Ele-
ktronen Synchrotron,
Hamburg

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

- Deutsche Hochschule der
Polizei (German Police
University), Minster

- Fachbereich Gestaltung,
Folkwang Hochschule
(Department of Design,
Folkwang University of the
Arts), Essen

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

- Forschungszentrum In-
formatik (FZI) (Research
Center for Information
Technologies), Karlsruhe

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

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

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

Hochschule der Medien
(Stuttgart Media Universi-
ty), Stuttgart

Hochschule fir Tech-

nik und Wirtschaft des
Saarlandes (University of
Applied Science), Saarbri-
cken

Institut far Informatik 1V,
Technische Universitat
Munchen (Institute for
Computer Science, TU
Munchen), Munich

Institut fUr Technische
und Betriebliche Infor-
mationssysteme, Otto-
von-Guericke-Universitat
Magdeburg (Department
of Technical & Business
Information Systems, Otto
von Guericke University),
Magdeburg

KIT Karlsruher Institut ftr
Technologie (Karlsruhe
Institute of Technology),
Karlsruhe

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

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

Regierungsprasidium
GieBen (GieBen Regional
Administrative Authority),
GieBen

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

Technische Universitat
Berlin

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

Technische Universitat
Darmstadt (Technical
University of Darmstadt),
Darmstadt

Technische Universitat
Dresden (Technical Univer-
sity Dresden), Dresden

Technische Universitat
Kaiserslautern (University
of Kaiserslautern),
Kaiserslautern

Technologie-Initiative
SmartFactory KL e.V.,
Kaiserslautern

Universitat Koblenz-Lan-
dau (University of Koblenz-
Landau), Landau

Universitat Stuttgart
(University of Stuttgart),
Stuttgart

Universitat Wirzburg
(University of Wirzburg),
Wiirzburg

VDI/VDE Innovation +
Technik GmbH (VDI - The
Association of German
Engineers), Berlin
Westpfalz-Klinikum
GmbH, Kaiserslautern
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INTERNATIONAL
RESEARCH PARTNERS

- AGE - The European Older
People’s Platform, Brussels,
Belgium

- Avristotle University of
Thessaloniki, Thessaloniki,
Greece

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

- Budapest University of
Technology and Econom-
ics, Budapest, Hungary

- Building Research Estab-
lishment, Watford, UK

- C-Base, Center for Empiri-
cally Based Software Engi-
neering, Maryland, USA

- Centre d'Excellence
en Technologies de
I'Information et de la
Communication (CETIC),
Charleroi, Belgium

- Centre National de la Re-
cherche Scientifique, Paris,
France

- Centro Ricerche Fiat,
Torino, Italy

- Chalmers Tekniska Hoe-
gskola Aktiebolag, Géte-
borg, Sweden

- Congregazione Suore
Infermiere dell” Addolor-
ata "Ospedale Valduce”,
Como, ltaly

- Consiglio Nazionale delle
Ricerche, Rome, Italy

- DEMOKRITOS, National
Centre for Scientific
Research, Aghia Paraskevi
Attikis, Greece

- Dublin City University,
Dublin, Ireland

- Eidgendssische Technische
Hochschule Zurich, Zurich,
Switzerland

European Software Insti-
tute, Zamudio, Spain
Experimental Software
Engineering Group (UMD/
ESEG), University of Mary-
land, College Park, USA
Facultés Universitaires
Notre-Dame de la Paix,
Namur, Belgium
Fundacién Vodafone
Espafa, Madrid, Spain
Gazi Universitesi, Ankara,
Turkey

Groupe des Ecoles de Té-
|écom, Institut National de
Télécommunications, Evry
Cedex, France
Heriot-Watt University,
Edinburgh, UK
Informationssicherheit /
ZISC, Eidgendssiche Tech-
nische Hochschule Zirich
(Zurich Information Secu-
rity Center, Swiss Federal
Institute of Technology Zu-
rich), Zurich, Switzerland

Information-technology
Promotion Agency, Tokyo,
Japan

Infovide Spolka Akcyjna,
Warsaw, Poland

Institut National de
Recherche en Informa-
tigue et Automation, Le
Chesnay, France

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

Instituto de Ciencias
Matematicas de Computa-
caom Universidade de Séao
Paulo, Sdo Paulo, Brazil
ITRC Software Process
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The Fraunhofer IESE Award
2009 for Research Excellence

Michael Klas
The Fraunhofer IESE Award
2009 for Empirical Excellence

Jorg Dorr

The Fraunhofer IESE Award
2009 for Doctoral Theses
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Glib Kutepov

The Fraunhofer IESE Award
2009 for Master Thesis
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The Fraunhofer IESE Award
20009 for Infrastructure Excel-
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DASMA Diploma Thesis
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Lampasona, Dieter
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3 place, CAST IT Security
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figurationen”, FernUniversitat
Hagen, supervisors Reinhard
Schwarz, Dieter Rombach,
November 2010

Rolf van Lengen, Thomas
Luiz
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from the Lotto Foundation
Rhineland-Palatinate, June
2010

Jurgen Nehmer

Medal of Honor of the
University of Kaiserslautern,
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Dieter Rombach

ACM Fellows Award, Associa-
tion for Computing Machine-
ry, November 2010
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