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Software is a part of our lives. Embedded into everyday equipment, into living and working 

environments or modern means of transportation, countless processors and controllers make 

our lives simpler, safer, and more pleasant. We help organizations to develop software systems 

that are reliable in every aspect, and provide empirical proof of the necessary processes, 

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

transparency. 

Fraunhofer IESE in Kaiserslautern is one of the worldwide leading research institutes in the area 

of software and systems development. A major portion of the products offered by its collabora-

tion partners is defined by software. These products range from automotive and transportation 

systems via automation and plant engineering, information systems, health care and medical 

systems to software systems for the public sector. The solutions allow flexible scaling. This 

makes the institute a competent technology partner for organizations of any size - from small 

companies to major corporations.

Under the leadership of Prof. Dieter Rombach and Prof. Peter Liggesmeyer, Fraunhofer IESE 

has spent the last fifteen years making major contributions to strengthening the emerging IT 

hub Kaiserslautern. In the Fraunhofer Information and Communication Technology Group, it is 

cooperating with other Fraunhofer institutes on developing trend-setting key technologies for 

the future.

Fraunhofer IESE is one of 60 institutes of the Fraunhofer-Gesellschaft. Together they have a 

major impact on shaping applied research in Europe and contribute to Germany’s competitive-

ness in international markets.
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Editorial
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 software 

development expertise available in your domain. Depend-

able software requires professional development processes. 

Fraunhofer IESE is a competent and reliable partner for com-

panies 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.

Building on our competencies in the area of cyber-physical 

systems, we increasingly directed our attention to the use of 

mobile end devices for product-oriented services in the past 

year. We are helping manufacturers of agricultural machinery 

to test the use of smartphones and tablets to support agri-

cultural workflows and to evaluate their added value. Mobile 

end devices are also used to support workflows in numerous 

other domains, e.g., in health care to facilitate communica-

tion between doctors, nurses, and patients; in production to 

use situation-related information for maintenance; or among 

financial service provider to provide support for their sales 

representatives on the road. Software engineering challenges 

include how to design suitable user interfaces and how to en-

sure the necessary data security.

In 2011, we drastically increased our preliminary research on 

the topic of “mobile end devices” in the Software-Cluster 

“Software Innovations for the Digital Enterprise” (for informa-

tion systems). Collaboration in this project is open to addition-

al companies. In cooperation with the European Technology 

Innovation Center of the agricultural machinery manufacturer 

John Deere in Kaiserslautern, first applications are currently 

being tested in practice. 

We have established a task force that is committed to merging 

empirical evidence about our core competencies and comple-

menting these wherever necessary. This will help us to adapt 

our offers even better to company-specific requirements and 

will allow us to provide ROI estimates.

There is much that remains to do. The rapid technological 

progress keeps presenting us with new challenges that we 

are eager to accept. We have many ideas for new projects 

with our collaboration partners and those wanting to cooper-

ate with us in the future. IESE enjoys global visibility. 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 – 

Dieter Rombach			   Peter Liggesmeyer

Prof. Dr. Dieter Rombach Prof. Dr. Peter Liggesmeyer
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15 years ago, the founding of the first Fraunhofer institution 

in Kaiserslautern, which in 2000 became the first Fraunhofer 

Institute in Rhineland-Palatinate, was an important step to-

wards the development of the city as a center of technology. 

Representatives from science, business, and government cel-

ebrated the 15-year anniversary of the Fraunhofer Institute for 

Experimental Software Engineering IESE, one of the worldwide 

leading research institutions in its field, on 08 June 2011.

During the celebration at the institute, Minister President Kurt 

Beck emphasized in his speech the structural importance of 

Fraunhofer IESE for the technology hub Rhineland-Palatinate: 

“Fraunhofer IESE is a reliable technology partner for com-

panies in Rhineland-Palatinate. For the state government, 

Fraunhofer is also a strong partner when it comes to recogniz-

ing the scientific and technological potential of a region and 

to systematically expanding this potential.” The Minister Presi-

dent called the development of the science hub Kaiserslautern 

a “success story” of a cluster policy.

“Fraunhofer IESE as a top research institution is one of the pil-

lars of support for Kaiserslautern’s reputation as a center of re-

search and science”, confirmed Lord Mayor Dr. Klaus Weichel. 

“In addition, the institute has made major contributions to 

the development of jobs in our city in both science and busi-

ness, as well as to the internationalization of our city.” Both 

“K‑Town” and the state of Rhineland-Palatinate are benefit-

ting not only from the reputation that Fraunhofer IESE has 

earned nationally and internationally through 15 years of 

successful research work with partners from industry and the 

public sector, but also from the research results.

The direct benefit of research results for business and society 

is one of the declared goals of the Fraunhofer-Gesellschaft. 

To accomplish this goal, innovation is called for. “The ability 

to innovate is the major criterion for competitiveness today”, 

stated Prof. Dr. Hans-Jörg Bullinger, chairman of the Board 

of Directors of the Fraunhofer- Gesellschaft. For a high-wage 

country such as Germany, there is no alternative to creative 

minds and to an innovation strategy built on complex prod-

ucts, high quality, and a technological edge. It is not only 

about following the markets, but also about designing future 

markets ourselves. New technologies provide the basis for this. 

“With software and system solutions such as those developed 

by Fraunhofer IESE in Kaiserslautern, companies in the auto-

motive industry, in health care and medical technology, or in 

eGovernment will gain the competitive edge that will ensure 

their future economic success”, continued Bullinger.

Thanks to its excellent applied research, Fraunhofer IESE is 

today considered one of the worldwide leading research insti-

tutions in the area of software and systems engineering. “We 

are seen as a top-notch innovation partner when it comes to 

establishing new or expanding existing business areas in all 

software-intensive industries worldwide. This is proven, among 

other things, by our successful international branches in the 

USA, Australia, and soon also in Brazil,” reported Prof. Dr. Dr. 

h. c. Dieter Rombach, executive director of Fraunhofer IESE.

However, Fraunhofer IESE is not resting on its laurels after 

15 years of successful research work; rather, it has ambitious 

goals and exciting visions for the future, as stated by its sci-

entific director, Prof. Dr.-Ing. Peter Liggesmeyer: “Fraunhofer 

IESE has managed to keep the institute’s founding topics up to 

date while adding additional research areas. Strategic industry 

and research projects and collaborations with international 

and national partners, and particularly our intensive connec-

tion with the University of Kaiserslautern, are the basis for 

future success”, said Liggesmeyer.

15 Years of innovative, application- 
oriented research in Kaiserslautern: 
Fraunhofer IESE looking ambitiously 
to the future

HIghlight  
Of The Year 2011
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Embedded systems are everywhere, and our modern economies and societies would be unable 

to survive without them. Already today, more than three billion embedded components and 

devices are manufactured every year, incorporating 98% percent of all microprocessors built. 

In Germany alone, the market volume amounts to more than 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 cyber-

physical systems, which will take over ever more complex tasks through intensive cooperation 

and seamless integration with classical information systems. Newly emerging product classes, 

technological innovations, and methodological progress offer both opportunities and challeng-

es. These are addressed by the division “Embedded Systems“, which aims to develop solutions 

for the markets of tomorrow already today.

Quality Certification Center for Innovative Embedded Systems

The result of these changes has been a rapid increase in the innovation density regarding the 

development of embedded systems. However, this often creates major challenges for compa-

nies. Whereas a lot of new functionality can be implemented technically, it is usually very diffi-

cult to actually prove quality. Particularly as far as the development of highly reliable and safety-

critical systems is concerned, quality assessments that can be accepted by certification bodies 

are a basic prerequisite for introducing a product to the market. This leads to a bottleneck that 

obstructs or even prevents the market success of highly promising innovations. Companies are 

also faced with the challenge of how to convince certification bodies that their innovative tech-

nologies are safe. The more innovative the technology used, the more difficult its acceptance 

during the certification process. The division “Embedded Systems” has therefore been working 

for many years on developing processes that make it possible to efficiently prove safety and reli-

ability for innovative products. In 2012, this focus area will be expanded with the establishment 

of a Quality Certification Center, where the institute as an independent authority will perform 

the necessary quality checks for its customers. Although the center will also perform general 

quality checks, it will focus on providing safety evidences for innovative products and technolo-

gies for which no established quality certification data or processes exist. This will make it pos-

sible to create the necessary evidence for establishing safety cases for novel technologies. These 

quality certifications will allow the customers of the Quality Certification Center to get their 

innovations certified faster by the appropriate certification bodies, which in turn will allow them 

to introduce their products to the market faster. By combining the institute’s competence in 

advanced quality certification with the independence of the Fraunhofer-Gesellschaft, the new 

Moving Safely into the Future

Contact

Dr. Mario Trapp

Phone +49 631 6800-2272

Fax +49 631 6800-9 2272

mario.trapp@iese.fraunhofer.de

Dr. Mario Trapp
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Quality Certification Center will close a gap that has existed until now between technology in-

novation and certifiability. 

Security and Reliability in Cyber-Physical Systems

The Quality Certification Center will be an important contribution that will allow bringing new 

technologies to the market faster and more efficiently. Cyber-physical systems are considered 

one of the major technologies on which future innovations will be based. However, in order to 

also exploit the full potential of cyber-physical systems for the development of safe and highly 

reliable products, numerous technological challenges still need to be addressed first. 

An example is the fact that in cyber-physical systems, sub-systems dynamically connect at run-

time. These subsystems are built by different manufacturers and vary strongly in terms of the 

scope of their functions as well as in terms of quality. In addition, the single systems dynamical-

ly adapt to the context of their environment. This flexibility and adaptability is one of the main 

advantages of cyber-physical systems. At the same time, this same flexibility and adaptability is 

the reason why ensuring the safety and reliability of cyber-physical systems is a challenge. Due 

to the system adaptations at runtime, the structure and behavior of the cyber-physical system 

cannot be predicted completely at design time. Therefore, providing quality certification at 

design time is no longer possible to the full extent. Particularly in the context of safety-critical 

systems, this requires rethinking and a change of paradigms, since existing approaches are 

designed in such a way that the overall system is completely checked and approved before in-

troduction to the market. It is therefore not simply a matter of adapting the procedures used to 

date for use in cyber-physical systems; rather, new approaches are necessary. This leads to nu-

merous issues ranging from the necessary adaptations of the certification and quality assurance 

processes via new architecture designs to new runtime mechanisms. This makes it particularly 

important to ensure safety and reliability at runtime, which will go far beyond the capabilities 

of existing fault tolerance mechanisms. This is especially true since “certification at runtime” 

appears to be inevitable in the mid-term if we want to fully exploit the possibilities offered by 

cyber-physical systems that we are envisioning today.

Cyber-physical systems are the basis for many future visions. Safety and reliability in cyber-physi-

cal systems are a central research focus at Fraunhofer IESE aimed at allowing these visions to be 

turned into successful products.
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Efficient development processes and high-quality software systems and products are basic pre-

requisites for staying competitive in a global market. In the future, process and quality man-

agement will be faced with new challenges that need to be mastered by an organization if it 

wants to defend and further expand its position on the market. Processes and quality assurance 

mechanisms must react to ever shorter business and technology lifecycles and must permit flex-

ible adaptation. Software products and systems are increasingly being developed in a distribut-

ed manner in a heterogeneous environment. This is particularly true for cyber-physical systems, 

where organizations from different domains work together on an integrated solution, each 

with its own special requirements regarding the integration of different processes and quality 

management mechanisms. The focus of the division “Process Management” of Fraunhofer IESE 

is on designing innovative development processes as well as approaches for measuring and pre-

dicting product and process properties in order to meet the challenges of tomorrow.

Business/IT Alignment

Understanding software and IT as drivers for innovation and value creation and being able 

to clearly prove their contribution to an organization‘s business goals is becoming ever more 

important. This is particularly crucial in the context of rapidly changing markets, which require 

an organization to focus on the most promising areas for its future development. Since 2005, 

Fraunhofer IESE and its U.S. sister institute CESE (Fraunhofer Center for Experimental Software 

Engineering) have been working on the development of the GQM+Strategies® approach. This 

approach supports companies in aligning organizational goals and strategies from the top 

management level to the operational project level through measurement and in developing 

corresponding software measurement systems for assessing the success or failure of goals and 

strategies. Future systems will increasingly not be developed by a single organization, but rather 

within a consortium of different companies. In order to respond to these developments, the 

Business/IT Alignment approaches must also be extended beyond the boundaries of a single or-

ganization to allow addressing goals and strategies holistically in a distributed, heterogeneous 

environment.

Trends in Process and Quality  
Management
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Quality Models for Cyber-Physical Systems

Software quality is a very abstract term, which is often used synonymously with reliability or 

defect-proneness. In fact, this term includes a whole series of properties (such as functionality, 

reliability, usability, efficiency, maintainability, or portability). Quality models (such as ISO 9126 

or its successor ISO 25000) describe which quality properties of a software system are impor-

tant for an organization and how to measure these systematically during the development pro-

cess and thus master them. Since 2008, Fraunhofer IESE has been collaborating with renowned 

partners from industry and research on developing quality models for different application do-

mains in the context of the project Quamoco. Future systems will be increasingly developed in 

a heterogeneous environment where several organizations from different domains are working 

on one integrated system, which is composed of heterogeneous components. In this context it 

is particularly challenging to make valid quality statements. Fraunhofer IESE addresses this chal-

lenge by focusing on the development of goal-oriented and custom-tailored quality models.

Multi-Disciplinary Process Frameworks

The process landscapes in modern organizations include a variety of different development 

approaches: from classical, plan-based approaches such as the Rational Unified Process or the 

V-Modell XT, to agile processes such as Extreme Programming and Scrum. In addition, various 

requirements exist regarding compliance with standards, ranging from requirements on the 

general development standard, such as achievement of a specific CMMI or SPICE maturity level, 

to requirements originating from standards for specific system classes, such as IEC 61508 (Func-

tional Safety) and the respective domain-specific derivatives. Since 2010, Fraunhofer IESE has 

been working on the issue of multi-process compliance. The goal is to sustainably reduce the 

effort required for checking compliance with several development standards. Future develop-

ments will aim at providing this evidence in a multi-disciplinary environment in which different 

development approaches from various organizations have to be combined for developing an 

integrated system as efficient as possible.

.
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Information Systems Go Mobile

Contact

Dr. Jörg Dörr

Phone +49 631 6800-1601

Fax +49 631 6800-9 1601

joerg.doerr@iese.fraunhofer.de

Dr. Jörg Dörr

Information systems of the future will no longer be monolithic systems. To cope with com-

pany requirements regarding usability and performance, but especially regarding flexibility and 

interoperability, our customers rely on new business models and technologies. The seamless 

integration of IT systems, the use of Clouds, and the integration of mobile end devices into the 

device landscape are dominating topics already today. The use of new technologies, however, 

also places new requirements on IT-based solutions, particularly in terms of User Experience and 

security. This is true for the use of IT systems in classical industries, such as the financial sector, 

public administration, ERP systems in automotive and mechanical engineering, or the medi-

cal field. A particular challenge is the systematic engineering of complex systems containing 

both information systems and embedded systems. Under the terms “Cyber-Physical Systems“ 

or “Vertical Integration“, new challenges emerge regarding the maximum exploitation of op-

timization potential and the validation of necessary system qualities. At the same time, the ef-

ficiency of software development should also continue to increase. 

Integration of Mobile End Devices into Business Systems: More than an App

In 2012, mobile software engineering is a central theme at Fraunhofer IESE, as can be seen in 

our motto for this year’s CeBIT, “Engineering Mobile Business“. Since 2010, the Research Area 

“Business Goes Mobile“ has been pushing the development of efficient software engineering 

methods for so-called “business apps“, i.e., apps to support different people involved in busi-

ness processes. Even though these dedicated apps can be used as stand-alone apps, they must 

still be integrated into existing system landscapes and generally have high quality in order to 

support an organization’s business in the best possible way. In 2012, IESE researchers will there-

fore continue to work on developing a dedicated development methodology that fulfills the 

requirements of mobile applications regarding the procedures for requirements engineering, 

architecture, user interface design, and testing. Under the label “GoMobile“, this development 

methodology provides a multitude of integrated services for industry customers. 

Positive User Experience on Mobile End Devices 

For many years, Fraunhofer IESE has been developing approaches for the long-term optimiza-

tion of the Usability and User Experience of business applications. In 2012, one focus will be 

the user interface design for mobile end devices. The top goal will be to design user interfaces 

that are custom-tailored to the respective task that is to be performed via the mobile device, 

as well as for the respective end device – be it a smartphone, a tablet, or both. Attention 
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will be given to creating a native look & feel on the mobile end devices, since experience has 

shown that this is what users want. However, this does not necessarily mean that a native 

mobile application must be implemented. In order to serve several mobile platforms efficiently, 

Fraunhofer IESE relies on a user interface design methodology that allows developing the differ-

ent UIs on a joint, platform-independent model up to a certain point, and then exploiting the 

respective device and platform features optimally later on. 

Security at All Times: Full Control over My Data

Today, IT applications and services exchange huge amounts of information provided by users, 

both in our private lives and in business environments. The results are risks such as identity 

theft, disclosure of strategic business data, and image loss due to violations of data privacy, as 

frequently reported in the media. In order to protect private users or company-related informa-

tion from data misuse, simple forms of access control are no longer sufficient. Fraunhofer IESE 

therefore relies on innovative mechanisms for data usage control. The intended usage of the 

data is determined by so-called policies. By modifying the IT systems used and involved, it is 

possible to monitor and ensure that data can only be used according to their specified policies. 

In 2012, Fraunhofer IESE will finish the first integrated domain-specific demonstrators for the 

areas of Ambient Assisted Living (AAL) and for scenarios with mobile end devices and present 

them to its customers. 

Software Development Efficiency

Many companies want to further improve the quality of their product on the one hand, and 

find out on the other hand whether agile methods deliver what they promise and actually 

increase development efficiency. Agile processes are often thought to be in contradiction to 

requirements management. For more than ten years, Fraunhofer IESE has been doing research 

on requirements engineering; hence we know how crucial good requirements specifications 

are for the success and quality of a product. Furthermore, we are continually optimizing the ef-

ficiency of our requirements engineering methods. On the one hand, we can significantly speed 

up the requirements elicitation process, since we systematically use information about existing 

systems during the elicitation of new requirements. This also works for systems that are not 

well documented, as the information is systematically extracted from the existing systems. On 

the other hand, we will be using a framework developed by us for the iterative prioritization 

of requirements in order to be able to steer elicitation into the most promising directions right 

from the start in the case of large systems. Last but not least, we are optimizing the require-

ments specification in such a way that roles like architect and user interface designer are not 

confronted with huge numbers of irrelevant requirements, but are given those requirements 

that are relevant for them.
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Research of practical utility lies at the heart of all activities pursued by the Fraunhofer-Gesell-

schaft. Founded in 1949, the research organization undertakes applied research that drives eco-

nomic development and serves the wider benefit of society. Its services are solicited by custom-

ers 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 qualified scientists and 

engineers, who work with an annual research budget of €1.66 billion. Of this sum, more than 

€1.4 billion is generated through contract research. Two thirds of the Fraunhofer-Gesellschaft’s 

contract research revenue are derived from contracts with industry and from publicly financed 

research projects. Only one third is contributed by the German federal and Länder 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 technolo-

gies of relevance to the future, the Fraunhofer-Gesellschaft plays a prominent role in the Ger-

man 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 urgently needed future generation of scientists and engineers.

As an employer, the Fraunhofer-Gesellschaft offers its staff the opportunity to develop the pro-

fessional 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 proj-

ects 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.

THE Fraunhofer- 
Gesellschaft
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The man behind the name:

Joseph von Fraunhofer

The Fraunhofer-Gesellschaft owes its name to Joseph 

von Fraunhofer (1787-1826), the successful Munich 

researcher, inventor and entrepreneur. Born of a fam-

ily of modest means, the glass-grinding apprentice 

Joseph von Fraunhofer joined the institute for optics 

headed by privy councillor Joseph von Utzschneider, 

who put the young researcher in charge of glass 

manufacturing at the early age of 22. Joseph von 

Fraunhofer’s major developments include new meth-

ods of glass production and processing. 

The optical instruments he himself developed, such 

as the spectrometer and the diffraction grid, enabled 

Fraunhofer to conduct fundamental research in the 

fields of light and optics. He was the first scientist 

to measure the spectrum of sunlight and character-

ize the appearance of the dark absorption strips: the 

“Fraunhofer lines”. His work as an autodidactic re-

searcher earned him great respect in academia and 

government, leading to the former apprentice be-

coming a full-fledged member of the Bavarian Acad-

emy of Sciences and Humanities.

Prof. Dr. Hans-Jörg Bullinger

President, Corporate Manage-

ment

Prof. Dr. Ulrich Buller

Research Planning

Prof. (Univ. Stellenbosch)  

Dr. Alfred Gossner

Finance and Controlling, IT

Dr. Alexander Kurz

Legal Affairs, Personnel Affairs
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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 

research results and experiences. 

Further information:

http://isern.iese.de 

In addition, Fraunhofer IESE is affiliated with the Center for 

Empirically Based Software Engineering (CeBASE), a project 

of the National Science Foundation (NSF) in the United States. 

Other CeBASE members include FC-MD, the University of 

Maryland, the University of Southern California, Mississippi 

State University, and the University of Nebraska-Lincoln. 

Bilateral research and exchange programs for students and 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 Paraíba, 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

�� Universität 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

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-centered 

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 

harmonized strategy addressing the needs of the transporta-

tion sector. 

Further information:  

www.safetrans-de.org

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, Saarbrücken, 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 

100 for further details).

Further information:  

www.software-cluster.org

23

TABLE OF CONTENT



24 I  25

TABLE OF CONTENT



Industrially-funded Collaborations

Fraunhofer IESE’s industrial cooperation partners range from 

global players to small regional companies. They can be grou-

ped into four categories: 

�� Large national and international organizations looking for 

support in their mid- to long-term strive for quality im-

provement in software development. 

�� Large national and international organizations with their 

own R&D department, who are looking for competent re-

search partners.

�� 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, STI 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
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Prof. Dieter Rombach

IESE in Fraunhofer
Groups and alliances

Shorter innovation cycles have turned IT knowledge into a pe-

rishable 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 compri-

ses 18 institutes as full members (among them also Fraunhofer 

IESE), including three associated members, representing a 

workforce of roughly 4000 employees and a yearly budget of 

approximately 200 million euros. Its central office in Berlin ser-

ves as a one-stop shop, referring customers to the appropriate 

contacts.

The complementary focal fields of the participating institutes 

cover the entire value chain of the ICT industry. The business 

areas are:

�� Digital Media

�� E-Business

�� E-Government

�� Information and Communication Technologies

�� Energy and Sustainability

�� Medicine

�� Production

�� Security

�� Financial Services

�� Automotive 

The alliance comprises the Fraunhofer Institutes for

�� Algorithms and Scientific Computing SCAI

�� Applied Information Technology FIT

�� Industrial Engineering IAO

�� Medical Image Computing MEVIS

�� Digital Media Technology IDMT

�� Experimental Software Engineering IESE

�� Computer Graphics Research IGD

�� Integrated Circuits IIS (associated member)

�� Intelligent Analysis and Information Systems IAIS

�� Communication, Information Processing and Ergonomics 

FKIE

�� Heinrich Hertz Institute, HHI (associated member)

�� Open Communication Systems FOKUS

�� Optronics, System Technologies and Image Exploitation IOSB

�� Computer Architecture and Software Technology FIRST

�� Secure Information Technology SIT

�� Software and Systems Engineering ISST

�� Communication Systems ESK (associated member)

�� Industrial Mathematics ITWM

Fraunhofer Information and  
Communication Technology Group

Contact

Prof. Dr. Dieter Rombach

dieter.rombach@iese.fraunhofer.de

www.iuk.fraunhofer.de
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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 

mechanical engineering, interaction between these disciplines 

is an essential factor. The Fraunhofer institutes affiliated in 

the alliance 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 presented itself 

for the first time on 1 March 2011 in the context of the em-

bedded world Exhibition&Conference in Nuremberg, which is 

the biggest exhibition of its kind worldwide and the meeting 

place of the international embedded community.

The alliance comprises the Fraunhofer Institutes for

�� Applied and Integrated Security AISEC

�� Communication Systems ESK

�� Computer Architecture and Software Technology FIRST

�� Applied Information Technology FIT

�� Communication, Information Processing and Ergonomics 

FKIE

�� Open Communication Systems FOKUS

�� Heinrich Hertz Institute, HHI

�� Experimental Software Engineering IESE

�� Factory Operation and Automation IFF

�� Computer Graphics Research IGD

�� Integrated Circuits IIS

�� Optronics, System Technologies and Image Exploitation IOSB

�� Production Technology IPT (Project Group Mechatronic Sys-

tems Design) 

The speaker of the Fraunhofer Alliance Embedded Systems is  

Prof. Dr.-Ing. Peter Liggesmeyer, scientific director of 

Fraunhofer IESE.

Fraunhofer Alliance Embedded Systems

Prof. Peter Ligges-

meyer

Contact

Prof. Dr.-Ing. Peter Liggesmeyer 

Phone +49 631 6800-2106

Fax +49 631 6800-9 2106

peter.liggesmeyer@iese.fraunhofer.de

www.embedded.fraunhofer.de
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Thomas Jeswein

The Fraunhofer E-Government Center combines the expertise 

of eight 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 eGovernment projects, and is ac-

tively 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 

conception and development of complete, forward-looking 

and secure eGovernment solutions and on the realization of 

service-oriented architectures and standards.

The services it offers also include reorganizing business pro-

cesses, evaluating and advising on technology, developing 

future-oriented eGovernment lab scenarios and evolving 

long-term eGovernment 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, 

Fraunhofer IESE offers the following services: execution of 

needs and ROI analyses, independent quality assurance and 

support of realization projects (with special attention paid to 

system architecture, usability, 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

Fraunhofer E-Government Center

Contact

Thomas Jeswein

Telefon +49 631 6800-2106

Fax +49 631 6800-9 2106

thomas.jeswein@iese.fraunhofer.de

www.egov-zentrum.fraunhofer.de
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Contact

Rolf Hendrik van Lengen

Phone +49 631 6800-2103

Fax +49 631 6800-9 2103

rolf.van.lengen@iese.fraunhofer.de

www.aal.fraunhofer.de

The institutes of the Fraunhofer Alliance Ambient Assisted Liv-

ing work together on developing holistic AAL and “personal 

health” system solutions for comfort, safety, and energy ef-

ficiency, for working and living, for health and social network-

ing. The aim is to enable especially elderly or disabled persons 

or those requiring care to lead long, autonomous lives in their 

own homes.

The AAL environments being created for this purpose adapt to 

users’ needs and goals unaided, in a proactive and situation-

specific way. “Personal health” components for health-related 

applications in home or mobile environments allow person-

centered, individualized forms of medical care.

The goal is a common system concept that integrates different 

technologies and applications into modular systems consisting 

of interoperable components. Accordingly, the AAL Alliance 

covers the entire value chain from the private user to the pro-

fessional service provider. Accompanying activities of the AAL 

Alliance are going on in the areas of research coordination, 

business model development, and standardization. 

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 IZM

�� Software and Systems Engineering ISST

�� Telecommunications, Heinrich Hertz Institute HHI

Fraunhofer  
Ambient Assisted Living Alliance
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Organizational Structure of the Fraunhofer Institute for Experimental Software Engineering IESE

organizational  
structure

Product Industries R. Kalmar

Executive Director
Prof. Dr. D. Rombach

Scientific Director
Prof. Dr.-Ing. P. Liggesmeyer

Deputy Director
Prof. Dr. F. Bomarius

Embedded Systems (ES) Dr. Mario Trapp

Automotive & Trans-
portation Systems 

Automation & Plant 
Engineering

Medical Devices

Business Areas Divisions

Embedded Systems Development (ESD)
Dr. M. Becker

Embedded Systems Quality Assurance (ESQ)
S. Kemmann

Process Management (PM) Dr. J. Heidrich

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

Process Compliance & Improvement (PCI)
R. van Lengen 

Information Systems (IS) Dr. J. Dörr

Information Systems Development (ISD)
Dr. Marcus Trapp 

Information Systems Quality Assurance (ISQ)
M. Eisenbarth

IT & Service Industries M. Ochs

Information Systems 
Finance, ERP / Software,  
Telecommunication

eGovernment

Health Care
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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 

Devices“ as well as from the IT and service industries “Finan-

cial Service Providers“, “ERP and Software Producers“, and 

“Telecommunication“ (Information Systems), “eGovernment“, 

and “Health Care“. Fraunhofer IESE supports companies from 

all branches of industry in their efforts to achieve “innovation 

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: 

�� Automotive and Transportation Systems 

�� Automation and Plant Engineering

�� Medical Devices 

Regarding software in IT and service industries, the following 

business areas are covered:

�� Information Systems, especially Financial Service Providers, 

ERP and Software Producers, Telecommunication

�� eGovernment

�� Health Care

Each of these two sectors is led by a Business Area Manager, 

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.

�� 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:

�� 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 successful 

on the market. The level of acquisition of third-party funds is 

on a consistently high level, between 70 and 80%.
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Research

Prof. Dr. Victor Basili

Institute for Advanced Compu-

ter Science

Department of Computer Science

University of Maryland

USA

Prof. Dr. Manfred Broy

Institute for Computer Science

Technische Universität München

Prof. Dr. Helmut Krcmar

Chair for Information Systems 

Computer Science Department  

Technische Universität München

Prof. Dr. Jürgen 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

Industry

Reinhold E. Achatz

Vice President Corporate Tech-

nology

Siemens AG

München

Dr. Klaus Grimm

Director Software Technology

Daimler AG

Sindelfingen

Harald Hönninger

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

Stefanie Nauel  

Regierungsrätin

Ministry of Economic Affairs, 

Climate Protection, Energy and 

Regional Planning, Land Rhein-

land-Pfalz

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

Grünwald

Dr. Hans-Ulrich Wiese

Former member of the Executive 

Board of Fraunhofer-Gesell-

schaft e. V.

Gräfelfing

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

support  the Inst i tute Directors with advice and counsel .  (Chairman: Prof.  Dr.  Ernst  Denert ,  V ice-Chairman: 

Prof.  Dr.  Jürgen Nehmer)

The advisory board
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Development of Personnel 

and Budget

In the context of strategic re-

orientation, Fraunhofer IESE 

focused on its competencies 

in 2011. The reorganization 

already showed a positive 

development in 2011. Thanks 

to various technical measures, 

the operating costs could be 

reduced significantly. The 

proportion of women among 

the employees was 27%.

In 2012, the institute plans to 

hire new employees.

Forecast 2011 Plan 201220102009

Forecast 2011 Plan 201220102009

2011 Plan 201220102009

Personnel and Budget

The advisory board

Development of Budget (in T euro).

Public Projects

Industrial Projects

Base Funding

Development of Costs (in T euro).

Operating Costs

Personnel Costs

Development of IESE Personnel.

Students

Guest Scientists

Scientists

Infrastructure

Apprentices and 
Trainees
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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.
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Ralf Kalmar

Example Projects:

John Deere: Operator in the 

Loop	 p. 68

SPES2020	 p. 74

ARAMiS	 p. 76

Project Center Australia	p. 116
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John Deere: Grower‘s  

Notebook	 p. 86

automotiveHMI	 p. 94

Software Technology for a World in Motion

Modern technologies for reducing consumption and increasing safety and comfort cannot be 

realized without electronics and software. The business area “Automotive and Transportation 

Systems” bundles the offers of Fraunhofer IESE particularly for users and manufacturers in the 

areas of automotive and rail vehicle manufacturing, aerospace, as well as commercial vehicles 

of all kinds. The term automotive software engineering comprises processes, techniques, meth-

ods, and tools adapted specifically to the requirements of vehicle technology.

The services of Fraunhofer IESE address development activities throughout the entire lifecycle, 

starting from automobile-specific process models on the basis of established standards (ISO/IEC 

12207, ISO 26262) and the use of maturity level models (ISO/IEC 15504, Automotive SPICE, 

CMMI). Product planning is supported through software product line engineering and architec-

ture standards (keyword: AUTOSAR), which take into account possible variants as well as tech-

nology and market requirements.

Special tasks such as configuration of a tool chain, integration of security and safety, or assess-

ment of software product qualities (ISO/IEC 25000) are issues solved by Fraunhofer IESE, as are 

evaluation of innovative technologies in prototypes or systematic technology transfer for indi-

vidual process steps.

Customer Benefits:

�� Provable process and product qualities 

�� Adherence to safety and quality requirements 

�� Cost-efficient management of many product variants 

�� Competitive development productivity	

Automotive and 
Transportation systems

Contact

Ralf Kalmar

Phone +49 631 6800-1603

Fax +49 631 6800-9 1603

ralf.kalmar@iese.fraunhofer.de
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Competence in Software and Systems Engineering, Vertical Integration

Current and future systems are increasingly interconnected. The vertical integration from the 

IT system to the vehicle places high requirements on safety and reliability - a challenge that the 

software engineers of Fraunhofer IESE eagerly embrace.

Checking Techniques for Requirements, Design and Code

Software can already be checked before tested semi-automatically by using 

either appropriate models or performing structured reviews. We show you 

how to do this. 

Software Measurement Systems

We make software quality measurable with systematically derived metrics - 

which means benefits for you. 

Testing and Test Automation

Many tests can be automated and repeated. We support you in selecting 

and using appropriate methods, such as model-based testing.

Software Simulation

Testing a subsystem early in terms of its interfaces can be done via virtual 

integration and simulation.

Security Analyses

We perform thorough security analyes of your systems and help you to 

avoid vulnerabilities.

Safety Analyses

We design and support analyses for systems that must comply with de-

fined requirements, e.g., in accordance with ISO /IEC 61508 or ISO 26262.

Software Development

Requirements Management

We help you to structure even complex specifications and to ensure trace-

ability in the process with tools such as DOORS™.

Requirements Analysis, Specification-based Quality  

Assurance

We support you in developing high-quality requirements and specification 

documents and in mastering especially non-functional requirements.

Software Product Lines

We assist you in adapting software architectures to efficient reuse while 

taking advantage of cost- and quality-relevant effects.

Component Design

With our support, you can use efficient modern architectures and modeling 

languages such as Matlab® and develop runtime- or memory-critical appli-

cations without any problem.

Software Quality Management

Process Assessments

We accompany you in planning and using data-based improvement pro-

grams on the basis of CMMiL and Automotive SPICE.

Software Architecture Evaluation and Restructuring

We support you in evaluating and restructuring your software architecture, 

taking into account special constraints such as runtime behavior or memo-

ry requirements.
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Example Project:
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Ralf Kalmar

Contact

Ralf Kalmar

Phone +49 631 6800-1603

Fax +49 631 6800-9 1603

ralf.kalmar@iese.fraunhofer.de

Automation and Plant Engineering

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 

ubiquity of PCs and wireless data transfer are just some of the trends in automation and plant 

engineering. 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 functionality 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
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Model-based Development

Continuously model-driven development with SySML or UML allows con-

trolling complex systems with the help of view creation, automatic analy-

ses, and code generation. We assess and restructure complex software and 

system architectures for you, taking into account non-functional character-

istics as well.

Software Quality Management

Test Automation

Continuous, especially automated testing in conjunction with systematic 

inspections optimizes quality assurance in the software development pro-

cess and allows saving costs thanks to early elimination of defects. 

Software Process Improvement

The range of services offered by Fraunhofer IESE also includes systematic 

SWOT analyses and evaluations of your development processes, proofs of 

process conformance, well-grounded safety analyses, as well as support in 

increasing your process maturity (CMMI, SPICE). We plan and implement 

improvement measures for you.  

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. Furthermore, we develop customer-specific software measure-

ment systems and IT-Business Alignment measurement processes.

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. 

Software Product Lines

The product line approach PuLSE®, for instance, helps you to reduce un-

necessary complexity in variant-rich systems, to make strategic use of reuse 

potentials, and thus to avoid expenses. Specific variants address special 

customer wishes – the challenge posed by the increasing complexity of 

your product world is met by Fraunhofer IESE with variation management 

processes.

Requirements Management

Incremental requirements engineering means you can be sure that require-

ments on new hardware and software versions will be elicited and assessed 

completely, in order to balance user requirements and company goals with 

the lowest possible change effort.

 

Usability Engineering

Professional usability engineering measurably increases the satisfaction of 

the users of your hardware and software by ensuring that the structure 

and design of user interfaces are oriented towards their requirements, 

tasks, and wishes. Fraunhofer IESE considers usability and user experience 

as a precisely specifiable construction goal.
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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.
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Example Projects:

Eckert & Ziegler	 p. 70

NUTES – Brazil	 p. 120

Project Center Brazil	 p. 118

MUNDUS – EU	 p. 124

Ralf Kalmar

Contact

Ralf Kalmar

Phone +49 631 6800-1603

Fax +49 631 6800-9 1603

ralf.kalmar@iese.fraunhofer.de

medical Devices

Software-based Systems for Health and Quality of Life

The domain of medical devices 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 device 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/IEC25000 efficiently and economically. 

Safety is the top priority in this respect. We use new methods to support you in performing 

risk management 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.

Customer Benefits:

�� Higher safety of the software and thus of the medical devices

�� More efficient development and faster time to market

�� Reduction of the development and quality assurance costs

�� Measurable quality
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Safety Analyses

We help you to select and use adapted techniques such as FMEA, FTA, or 

introduce modern processes such as component fault trees in your organi-

zation.

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.

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-com-

pliant quality management system for your software development in the 

style of standards such as ISO 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.

Software Development

Requirements Management

We support you in eliciting requirements and in developing suitable re-

quirements specifications as well as in managing the requirements.

Usability Engineering

With our expertise, we support you in ensuring that usability is considered 

during development, and in integrating it into the software and systems 

lifecycle (IAW EN 60601-1-6 and 62366).

System and Software Architectures

The specification and implementation of future-oriented architectures is 

one of our core competencies. This also includes the evaluation and re-

structuring of your existing software architecture, taking into account spe-

cial constraints such as runtime behavior or memory requirements.

Software Product Lines and Reuse

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

The team of Fraunhofer IESE supports you in the standard-compliant imple-

mentation of ISO 14971 requirements by defining and implementing a risk 

management process for software that is adapted to your context and the 

corresponding documentation.
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Competence in Software and Systems Engineering

Fraunhofer IESE provides support for manufacturers of medical devices during all phases of software and system development.
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Example Projects:

DEviSE	 p. 78

Murex	 p. 80

Multi-Touch	 p. 84

Insiders	 p. 92

Accenture CAS	 p. 88

DESY	 p. 90

Attract	 p. 98

FibuNet	 p. 102

Software Cluster	 p. 100

IPA/SEC – Japan	 p. 122

Information systems

FINANCE  –  ERP / SOFTWARE  –  TELECOMMUNICATION

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.

Customer Benefits:

�� Provable product quality in all important aspects starting from the design phase already

�� 	Competitive productivity for software and application development  

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

�� 	Controllable complexity of systems and applications

Contact

Michael Ochs

Phone +49 631 6800-1604

Fax +49 631 6800-9 1604

michael.ochs@iese.fraunhofer.de
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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 PCI-

DSS or IEC15408 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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Competence in Software and Systems Engineering

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

results in combination with best practices into industrial practice – information systems and processes in top quality, ready for 

the future.
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Thomas Jeswein

Example Project:

P23R	 p. 96

eGovernment

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. 

Customer Benefits:

�� Needs-oriented and secure software systems 

�� Implementation of eGovernment strategies on the basis of empirically determined priorities

�� Asset protection through future-proof, interoperable technologies

�� Transparent design and development decisions  

Contact

Thomas Jeswein

Phone +49 631 6800-2106

Fax +49 631 6800-9 2106

thomas.jeswein@iese.fraunhofer.de
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ROI Analyses 

We use the screening method developed at Fraunhofer IESE to support you 

in identifying, evaluating, and prioritizing process chains between business 

and the public sector. Extended ROI analyses permit assessing the return on 

investment of an IT project. Effort estimates performed prior to develop-

ment projects provide the basis for deciding whether to develop 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 compliance with BSI basic IT protection, and in plan-

ning and checking secure IT infrastructures, e.g., by simulating system at-

tacks. 

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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Competencies in Software and 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 businesses on how to optimize 

their joint business processes, focusing on proving the benefits for the user. Concentrating on selected business sectors allows 

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

of services provides support in planning and realizing needs- and future-oriented eGovernment solutions.
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Example Project:

Health Care

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:

�� User-oriented software systems 

�� Controllable complexity and variants

�� Provable safety and quality requirements

�� Provable process and product quality

Michael Ochs

Contact

Michael Ochs

Phone +49 631 6800-1604

Fax +49 631 6800-9 1604

michael.ochs@iese.fraunhofer.de
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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 ISO 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.

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.
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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.
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Division Embedded Systems 55

Embedded Systems Development (ESD) 56

Embedded Systems Quality Assurance (ESQ)  57

Division Process management 59

Measurement, Prediction and Empiricism (MPE) 60

Process Compliance and Improvement (PCI) 61

Division Information Systems 63

Information Systems Development (ISD) 64

Information Systems Quality Assurance (ISQ) 65

The divisions and departments of Fraunhofer IESE are the central pillars on which the institute’s 

research topics are based. The major restructuring that took place in 2010 and 2011 in these 

areas is now complete. The new division structure combines work on Embedded Systems on 

the one hand and activities in the area of Information 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 in-

dependent 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 methodology 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 empiricism and another department for process compliance and improvement. 

The new structure reflects the current needs and allows for further strengthening of the impor-

tant research areas of Fraunhofer IESE.

Departments
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Dr. Mario Trapp

Example Projects:

John Deere: OiL	 p. 68

Eckert & Ziegler	 p. 70

KSB Pumpen	 p. 72

SPES2020	 p. 74

ARAMiS	 p. 76

NUTES – Brazil	 p. 120

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
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Dr. Martin Becker

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. 

�� 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.

�� 	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.

�� 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. 

Department Head

Dr. Martin Becker

Phone +49 631 6800-2246

Fax +49 631 6800-9 2246

martin.becker@iese.fraunhofer.de
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Department Head

Sören Kemmann

Phone +49 631 6800-2218

Fax +49 631 6800-9 2218

soeren.kemmann@iese.fraunhofer.de

Sören Kemmann

eMBEDDED sYSTEMS Quality Assurance (esQ) 

To ensure product quality, a major portion of the development costs is invested into quality 

assurance. Complex systems, in particular, call for efficient methods that make high quality 

requirements achievable and reduce quality assurance costs at the same time. The ESQ depart-

ment offers its customers cost-efficient methods that allow determining a system’s quality ef-

fectively and verifiably. 

�� 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-

critical systems efficiently.

�� 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-

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.

�� 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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Example Projects:

DEviSE	 p. 78

Murex	 p. 80

Dr. Jens Heidrich 

ZLB	 p. 82

Multi-Touch	 p. 84

IPA – Japan	 p. 122

MUNDUS – EU	 p. 124

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

Phone +49 631 6800-2193

Fax +49 631 6800-9 2193

jens.heidrich@iese.fraunhofer.de
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Dr. Jens Heidrich

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:

�� 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.

�� 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.

�� Quality Modeling and Defect Management  

We develop customized quality models for evaluating software quality characteristics and 

establish integrated defect management.

Department Head

Dr. Jens Heidrich

Phone +49 631 6800-2193

Fax +49 631 6800-9 2193

jens.heidrich@iese.fraunhofer.de
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Rolf Hendrik van Lengen

Department Head

Rolf Hendrik van Lengen

Phone +49 631 6800-2103

Fax +49 631 6800-9 2103

rolf.van.lengen@iese.fraunhofer.de

Process Compliance and Improvement (PCI)

Processes are the driving force in the value chain of modern organizations. However, benefits 

can only be generated if processes are also accepted and lived. Thus, it is important to not only 

create process handbooks, but also to monitor the implementation and evolution of processes 

in daily practice. Furthermore, it must be possible to prove adherence to requirements on pro-

cesses that have been accepted as binding requirements. The focus of the department PCI is on 

the following topics: 

�� 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.

�� 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.

�� Evidence-based Process Improvement  

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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Dr. Jörg Dörr

Example Projects:

Accenture CAS	 p. 88

DESY	 p. 90

Insiders	 p. 92

automotiveHMI	 p. 94

P23R	 p. 96

Attract	 p. 98

Software Cluster	 p. 100

FibuNet	 p. 102

John Deere	 p. 86

MUNDUS – EU	 p. 124

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. Jörg Dörr

Phone +49 631 6800-1601

Fax +49 631 6800-9 1601

joerg.doerr@iese.fraunhofer.de
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Dr. Marcus Trapp

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. 

�� Requirements Engineering 

With our renowned requirements approach Fraunhofer Satisfy, which is custom-tailored to 

your requirements, we integrate requirements engineering and constructive usability in the 

context of modern information systems, addressing issues such as lean and agile develop-

ment, user-centered and innovative software, standard-compliant procurement (especially 

in eGovernment), as well as organization-wide business process management (BPM). The 

approach offers traceability throughout and minimal documentation of the necessary requi-

ements decisions, and hence adds value to a project right from the start. 

�� 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.

�� 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.

�� 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.

�� Business Goes Mobile 

With our approach 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.

Department Head

Dr. Marcus Trapp 

Phone +49 631 6800-2186

Fax +49 631 6800-9 2186

marcus.trapp@iese.fraunhofer.de
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Department Head

Michael Eisenbarth

Phone +49 631 6800-2181

Fax +49 631 6800-9 2181

michael.eisenbarth@iese.fraunhofer.de

Michael Eisenbarth

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. 

�� Usage Control for Distributed Data 

To protect private users or company-related information from data misuse, e.g., in the form 

of identify theft, disclosure of strategic business data, and image loss due to privacy viola-

tions, simple forms of access control are no longer sufficient. Fraunhofer IESE therefore 

relies on innovative mechanisms for data usage control. By using predefined policies for 

data usage and modifications to the used and involved IT systems, it can be monitored and 

ensured that the data can only be used in accordance with rules (so-called policies) that 

have been specified by you.
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JOHN DEERE: Design and Prototype Implementation of a Mobile Task Management Solution 86

ACCENTURE CAS: Methodological Support for the Architecture Definition of the New Mobile Platform  88
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INSIDERS TECHNOLOGIES: Positive User Experience – Interaction Design 92

automotiveHMI – Optimized HMI Development in the Automotive Industry 94
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ATTRACT – Security for Distributed Data 98
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FIBUNET: Keeping the Figures under Control through Continous Modernization 102

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 are 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 as well as ARAMiS on the development of multi-core-based software solutions. In the area of 

Information Systems, the Software-Cluster “Software Innovations for the Digital Enterprise” aimed at the develop-

ment of interoperable, adaptive, and secure software in support of business processes is the main focus. In these pub-

lic projects, we are also collaborating closely with industry partners. Beyond that, the Fraunhofer-Gesellschaft is invest-

ing internal funds to establish competencies in the area of data security (Attract), while continuing its commitment in 

the areas of commercial vehicles (Innovation Cluster DNT) and acceleration of know-how transfer from the University 

of Kaiserslautern to Fraunhofer IESE (Innovation Center Applied System Modeling).

Direct industry projects exist with leading companies in Germany’s major industries. Examples include Audi in the au-

tomotive sector, John Deere in the area of commercial vehicles, Accenture CAS in the area of software, and FibuNet 

in the area of information systems. Projects with small and medium-sized enterprises (such as Eckert & Ziegler AG, 

KSB AG, and Insiders Technologies GmbH) are another focal point of our work. Our commitments abroad are steadily 

growing as well (e.g., IPA/SEC in Japan, Murex in France, UEPB in Brazil). 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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Bastian Zimmer

JOHN DEERE: Operator in the Loop

Safety First

Providing distributed functions in a network. Adaptive. Automated. Multifunctional. According 

to the German National Academy of Science and Engineering (www.acatech.de), all of these 

are central technical properties of cyber-physical systems, a category of embedded systems that 

will become increasingly important in the near future. Many of the core properties of a cyber-

physical system are already fulfilled by the technology Tractor Implement Automation (TIA), 

which was developed by John Deere.

TIA allows an agricultural implement such as a baling press to control central parameters of 

a tractor, such as speed, steering, or the power take-off. This makes it possible to automate 

workflows and optimize a multitude of agricultural technology processes. The technological 

basis of TIA is the standardized data bus ISOBUS, which provides the framework for the flexible 

coupling of agricultural implements from different manufacturers, which would offer the great-

est possible benefit to the customer.

However, such an “open” design of a system would entail exorbitant costs, caused primarily by 

the challenge to ensure functional safety in all conceivable cases. Currently, John Deere is in-

vestigating every possible combination of tractor and implement very carefully and thoroughly 

in order to guarantee the safety of the system with the highest priority. By opening the system, 

the number of possible tractor-implement combinations would skyrocket though, and as a con-

sequence, the costs for safe development would also rise enormously. This is the reason why 

the TIA technology is currently only available to selected implement manufacturers.

The Role of the Operator

In the context of our collaboration, different system designs were developed and evaluated 

that allow incorporating the operator into the safety concept of the software-controlled func-

tions. By integrating the human operator, his flexible perception and problem-solving skills can 

be used to complement the electronic systems. In safety-relevant industries such as aviation or 

rail technology, this has been standard practice for many years already. We hope that the re-

orientation of the safety concept will provide increased flexibility, which is then expected to be 

able to deal with the special features of the TIA technology.

There exist numerous possibilities for including the human operator in a safety concept, espe-

cially considering a technology such as TIA that can be used in so many different ways. In order 

to cover at least a large number of conceivable use cases, the following classification is used for 

describing the different roles of the operator in the safety concept:

Collaboration Partner

John Deere

www.deere.com

University of Illinois at  

Urbana-Champaign

http://illinois.edu/
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�� The operator detects failures and risks

�� The operator controls failures and risks

�� The operator acts as redundancy (combination of the other roles) 

Development and Evaluation of Design Alternatives

Each of these roles has different requirements on both the human and the system. In order 

to fulfill these requirements, several alternative system designs have been developed. Each of 

these designs was constructed as an individual modification of the Simplex architecture – a 

safety concept developed at the University of Illinois at Urbana-Champaign (UIUC).

These designs were then analyzed both in terms of functional safety and in terms of their 

productivity. For the analysis of functional safety, the model-based technique of component-

integrated component fault trees (C²FT) developed at Fraunhofer IESE was used. The evaluation 

of productivity was done by assessing the negative impact of the safety function on the auto-

mated process (e.g., shut-downs).

In order to assess the frequency and the extent of damage of the negative impact, probabilistic 

methods were used. Each design alternative was evaluated in terms of different usage scenarios 

of the system (e.g., low load, high load) and different parameterizations of the safety function 

(rare weak intervention to frequent strong intervention). This allowed evaluating the alternative 

system designs with regard to their suitability in various TIA applications.

For 2012, a follow-up project is planned that will build on the lessons learned.

Business Area Automotive and 

Transportation Systems	 p. 40

Division Embedded Systems	 p. 55

Further Reading:

TABLE OF CONTENT



70

Contact

Sören Kemmann

Phone +49 631 6800-2218

Fax +49 631 6800-9 2218

soeren.kemmann@iese.fraunhofer.de

Sören Kemmann

The Eckert & Ziegler Group is one of the largest manufacturers worldwide of radioactive com-

ponents for medical, scientific, and metrological purposes. The company focuses on applica-

tions in cancer therapy, industrial radiometry, and nuclear medicine diagnostics, as well as on 

disposal of low to medium-intensity radioactive waste.

The early identification of future potential is the mission of Fraunhofer IESE. Consistently pursu-

ing visionary roadmaps and preparing early for future challenges and opportunities through 

close coupling of science and industry contribute to ensuring a technological edge. Unique sell-

ing points in the area of radiation therapy include making software flexible and safely master-

ing complexity while offering maximum interoperability. 

Application

Standards such as IEC 62366 and 62304 call for detailed analyses regarding purpose, context, 

user, and tasks in the context of developing software as a medical product in order to ensure a 

stable basis for follow-up activities such as architecture design and risk management. However, 

the industrial context of the future is already demanding technologies today that got beyond 

what is written in standards. In order to be prepared for the future, one must already know to-

day how to develop safe and ergonomic systems under the constraints of the near future. 

Safety Concept

Methods for the derivation of safety concepts in accordance with ISO 14971 are generally well 

suited for identifying hazards and safety goals of system requirements. Matters become inter-

esting, however, once qualities such as interoperability increasingly come into play in future 

software systems. With the innovative methods of Fraunhofer IESE, Eckert & Ziegler is now 

ready to master software systems with high complexity and high criticality in a future-proof 

way. In the context of risk management, analysis methods on the basis of fault trees on the sys-

tem and software architecture level allow efficient identification of causes and potential coun-

termeasures even in situations where traditional methods reach their limits. 

Collaboration Partner

Eckert & Ziegler AG

www.ezag.com

ECKERT & ZIEGLER: Future Trends for 
Safety and Usability in Radiation Therapy
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Usability

Ever since the introduction of IEC 62366, the demand for ergonomic device development has 

been part of the basic portfolio of anyone involved with software in the medical area. Particu-

larly in radiation therapy, the optimal interplay between human and machine is a matter of life 

and death. The expectations regarding human-machine designs that come with this special re-

sponsibility have become ever more important in the past and will also continue to grow in the 

near future. No wonder then that Eckert & Ziegler AG is not afraid of assigning top priority to 

the usability process nor of preparing for upcoming trends together with Fraunhofer IESE.

Model-based Development

Model-based techniques are not immune to rapid technological evolution. Modern modeling 

techniques, analysis methods, and tools for the development of complex system and software 

architectures are the subjects of scientific investigation and evolution by Fraunhofer IESE. In co-

operation with Eckert & Ziegler AG, processes that are optimized for the area of nuclear medi-

cine could be identified and applied.

Business Area Medical Devices	 p. 44

Further Reading:

Division Embedded Systems	 p. 55
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Dr. Jens Knodel

Pumps transport a medium from one place to another. However, what sounds like a simple 

product at first constitutes a challenge for the sales representatives of KSB Aktiengesellschaft: 

Product groups such as pumps, mixers, fittings, valve actuators, pump automation, and systems 

such as pressure booster systems with features such as application domain, pumped medium, 

pumped quantity, operating temperature, pumping height, RPM, motor, seals, pipes, connec-

tors, etc. occupy an enormous range of variants, already comprising more than 15 million dif-

ferent marketable combinations today. In order to master this complexity and provide the best 

possible product selection support to its customers and sales representatives, KSB Aktiengesell-

schaft has developed a product configurator and a web shop for its sales. For more than five 

years, this system has been supporting users in selecting optimal product configurations, taking 

into account the respective purpose the product is to be used for. Included are functions from 

creating offers all the way to the transfer of data to construction and production. 

In the future, KSB Aktiengesellschaft wants to continue to support the envisioned growth goals 

and its internal workflows regarding the sale of products with the help of software systems 

adequately, efficiently, and in a modern way, and has decided to rely on the competencies of 

Fraunhofer IESE to do so.

�� In close cooperation with the team of KSB AG, Fraunhofer IESE defines and models the 

next-generation software architecture in order to implement the strategic requirements 

and the qualities demanded of the systems. In addition to documentation of the decisions, 

definition of the building plan, and integration into the application landscape, training is 

also provided on how to use the architecture for planning and monitoring development and 

controlling the success of the development. 

�� Feasibility studies and joint prototypes provide reliable information about the sustainability 

and scalability of new concepts. As an objective partner, Fraunhofer IESE points out ben-

efits, drawbacks, and risks.

�� Information about the current software is provided by our tool Fraunhofer SAVE (Software 

Architecture Evaluation and Visualization), which visualizes dependencies and also allows 

checking whether the actual architecture matches the planned architecture. 

�� As a neutral instance, Fraunhofer IESE accompanies the market research and technical suit-

ability assessment of different configurator manufacturers whose technologies are candi-

dates for inclusion in the future system landscape. 

�� Modern applications also call for modern interaction concepts. Fraunhofer IESE demon-

strates with the help of interaction prototypes what the optimization of the user interfaces 

looks like for the respective user group.

Collaboration Partner

KSB Aktiengesellschaft 

www.ksb.com
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Division Embedded Systems	 p. 55

Software architectures whose design has been engineered sustainably ensure success in soft-

ware and systems development – which is why KSB AG is continuing its collaboration with 

Fraunhofer IESE. 

“Our collaboration with Fraunhofer IESE has turned out to be a good decision. The 

analysis of our current system, the development of a future-proof software architec-

ture, sustainable design decisions, the execution of prototypes, and the introduction 

of a modern holistic development methodology have always been accompanied by a 

high degree of professional competence, flexibility, and extraordinary commitment. 

We thank you for the open, pleasant, and very trusting collaboration and would like to 

continue it successfully with you in 2012.”

Holger Eser, T-CF161, KSB Aktiengesellschaft

Screenshot of the interaction 

prototype:

A click prototype illustrates 

what novel types of interaction 

concepts may look like. 

Business Area Automation and 

Plant Engineering	 p. 42

Further Reading:
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Functional safety is one of the most important quality properties for modern embedded sys-

tems. Whereas model-based methods and processes for the development of such systems have 

recently established themselves on the market and allow mastering the ever larger and rapidly 

increasing complexity of safety-critical embedded systems, the development of established 

methods and tools in the area of functional safety has been stagnating. It was therefore an im-

portant aspect of the BMBF project Software Platform Embedded Systems (SPES) 2020 to close 

this gap with methods and tools that can actually be used in industry. To this end, the proven 

concepts of model-based development were seamlessly integrated with the models and meth-

ods of functional safety analysis. During the project’s runtime, three crucial core contributions 

were made in this context:

�� Established safety models could be integrated completely into the development artifacts of 

model-based safety-critical systems.

�� Building on the combination of functional safety analysis models and development models, 

the integration of additional quality properties could be demonstrated, such as the execu-

tion time of embedded systems through real-time guarantees.

�� In order to ensure the functional safety of embedded systems even during vertical develop-

ment steps, an automated process was developed for integrating safety-critical embedded 

systems software into hardware platforms in a safety-optimal way. 

The illustration shows four components of an embedded system, identifiable by the label block, 

and two so-called component fault trees, identifiable by the label CFT. With the help of a tool 

developed in SPES2020, safety analyses can now be performed not only with monolithic and 

correspondingly complex analysis models. Instead, this complexity is distributed to smaller 

analysis models associated with a system’s components. By integrating such component-based 

fault tree models, the elements of functional safety analysis could be associated with single 

components. This procedure was used in the SPES2020 project not only for safety analyses, but 

also for a probabilistic examination of time barriers and for the functionally safe integration of 

software components into hardware components.

Further Information

Project Homepage

www.spes2020.de
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Empirical studies were performed to test the efficiency of this component-based method with 

regard to the objectives, such as better mastery of complexity. These studies were initially done 

with advanced users, then with avionics experts. The results show that the component-based 

method offers major advantages over a traditional method, in particular in terms of consis-

tency, change maintenance, and clarity of the models. This effect can be seen both among the 

advanced users and among the experienced experts. 

Collaboration Partners

See Project Homepage

http://spes2020.informatik.

tu-muenchen.de/partner.html

SysML model of an embedded 

system and integrated compo-

nent fault tree model
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Already today, embedded systems are highly important for our society and for business. The 

ever greater function scope, the strong networking of the systems, and new generations of sys-

tems such as cyber-physical systems necessitate higher performance of these systems. To date, 

primarily single-core processors have been used in embedded systems. However, the computing 

power we need today and will need in the future can no longer be achieved simply by increas-

ing the clock rate of single cores. The high power dissipation alone would generate too much 

heat, to name but one of many reasons. Industry is getting ready to work with hardware plat-

forms in which several processor cores are used (multi-core). Whereas multi-core systems are 

already the current standard in classical IT systems, these concepts cannot be easily transferred 

to embedded systems. Using them in embedded systems requires that indispensable properties 

such as real-time, safety, security, reliability, or energy consumption are ensured. The existing 

hardware architectures used in classical IT systems are unable to guarantee these quality prop-

erties. The resulting dilemma can be seen very clearly in avionics: On the one hand, only multi-

core systems will be available in the future for hardware platforms. However, since many quality 

aspects such as, in particular, the time behavior of existing multi-core systems cannot be proven 

sufficiently, certification bodies are nowadays refusing to license airplanes based on multi-core 

technologies. Although more than 90% of all processors are used for embedded systems to-

day, cases where multi-core systems – a technology of the future – can be used for embedded 

systems are very rare.

This is the reason why the goal of the research project ARAMiS (Automotive, Railway and 

Avionics Multicore Systems) is to develop multi-core-based solutions for the mobility domains 

automotive, railway, and avionics that will demonstrably fulfill all necessary quality properties 

needed to be licensed by certification bodies. The project ARAMiS was launched as the first 

project of the “Agenda Cyber-Physical Systems“ of the German Federal Government on 01 De-

cember 2011. It has a volume of about 40 million euros and will run for three years. Fraunhofer 

IESE and Sysgo AG are in charge of the sub-project “Software“, which is the largest sub-project 

of ARAMiS with almost 30 partners and a total effort of more than 76 person-years.

Further Information

Project Homepage

www.projekt-aramis.de

Contact

Dr. Mario Trapp
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In terms of content, Fraunhofer IESE will be mainly responsible for defining concepts for en-

suring safety and for providing the respective safety cases for the solutions developed in the 

project. Since the certifiability of the developed solutions and the requisite safety assurance are 

a central goal of the project, the fact that the institute was awarded this task once again under-

lines the institute’s reputation as a competence center for functional safety.

Furthermore, Fraunhofer IESE will play a major role in the systematic evaluation of the methods, 

techniques, and tools developed in ARAMiS. Evaluation will take place in the context of four 

large-scale case studies. Here, in addition to merely answering the question of feasibility, the 

aim is to investigate whether or not the developments satisfy the quality requirements.

Collaboration Partners

See Project Homepage

www.projekt-aramis.de
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Despite all progress made in software engineering, the development and maintenance of soft-

ware is still cumbersome and error-prone. Particularly when distributed groups are involved, 

e.g., teams of developers in different locations, it is a challenge to ensure high program quality 

and future extensibility and adaptability. Here, the reuse of program code plays an essential 

role. The wheel is not continually re-invented; rather, existing program logic is adapted and 

used in other projects. However, this also entails risks if reuse is sloppy, documented badly, and 

not traceable.

The joint research project DEviSE (Dynamic Identification, Extraction and Reuse of Components 

in Distributed Software Development) resolves this dilemma by developing methods and tools 

that analyze existing source code semi-automatically and identify parts that are suitable for re-

use. In doing so, code quality and known pitfalls in the program logic are identified and taken 

into account. These software components are extracted semi-automatically, are adapted for 

reuse, and are stored in an easily accessible way. Since the reuse of software components is 

ensured in a qualitative manner, the productivity of the developers as well as the quality and 

maintenance of the source code can be increased tremendously in distributed software devel-

opment. In addition, DEviSE will also generate improvement suggestions for increasing quality. 

In the context of this project, a comprehensive reuse repository is being designed and tested in 

the context of exemplary industrial applications. Extensive search functions support a program-

mer during the extension or new development of program functionality, while suggestions 

regarding reuse are made to him at the same time on the basis of the content of the repository. 

This also facilitates the reuse of software components, especially in distributed teams with lon-

ger communication channels.

Thus, DEviSE provides an increase in efficiency and facilitates programming, while also offering 

improved program quality and easier software maintenance – which adds up to a relevant com-

petitive edge for the target group of German SMEs (small and medium-sized enterprises).

Further Information

Project Homepage

www.kmu-devise.de
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The contributions of Fraunhofer IESE to this project consist of its many years of experience in 

the areas of software reuse and metric-based definition of quality models. The central compo-

nent is the development of a quality model for evaluating program parts regarding their suit-

ability as components (extraction potential) and for ensuring the quality of the reuse repository. 

The tool M-System, which was developed at Fraunhofer IESE, is used as a basis. In addition, 

context-dependent search functions are made available in the repository in order to identify 

suitable, high-quality components and integrate them semi-automatically into existing code 

structures.
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The Fraunhofer M-System allows 

performing a detailed analysis 

of component dependencies 

on the basis of a static code 

analysis. At the bottom of the 

figure, software clones and their 

distribution in the system are il-

lustrated by means of a 3D tree 

map.
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Nowadays, many organizations and businesses rely on software-based systems and services. IT 

and software are becoming central drivers for innovation and growth in an organization. New 

innovation and business success increasingly depend on software and IT. This is true in all busi-

ness domains that rely partially or heavily on software-based solutions. 

One typical domain that heavily uses software-based solutions is investment banking. Software 

for trading, risk management, and processing is exposed to specific reliability and performance 

requirements from end users such as traders, risk managers, fund managers, etc. Murex S.A.S., 

located in Paris, France, our partner in this collaboration, is one of the world’s leading solution 

providers for trading, risk management, and processing solutions, providing constant innova-

tion to its customers. Murex S.A.S. has recently and repeatedly been rated Overall #1 Top Tech-

nology Vendor in the Risk Technology Rankings 2011 by Risk magazine.

In order to further remain on the leading edge on both the business / technical side and the 

technological and software production side, it is important to ensure (1) even stronger align-

ment of related strategies with the business goals of the organization, and (2) effective imple-

mentation of the strategies through best-practice software development and IT-service prac-

tices. The alignment of IT and software with business goals includes the systematic derivation 

of IT and software strategies from an organization’s higher-level goals on the one hand, and 

clearly demonstrating the contribution of existing IT and software strategies towards business 

success on the other hand. Measurement provides the necessary means for evaluating the suc-

cess of the defined strategies and the achievement of related goals, thus demonstrating the 

contribution of software and IT to an organization’s business value. 

Yet, aligning IT- and software-related strategies with business goals alone does not guarantee 

organizational success. Strategies must be effectively implemented. For this purpose, develop-

ment processes based on industry best practices have to be introduced and followed.

The objectives of the collaboration with Murex S.A.S. were (1) to identify business-driven soft-

ware improvement goals and specify key performance indicators for monitoring the contribu-

tions of software development and (2) to improve software processes based on best practices. 

Business Alignment and Goal-oriented Measurement 

In order to identify business-driven software improvement goals and specify relevant key perfor-

mance indicators (KPIs), Fraunhofer IESE introduced the GQM+Strategies® approach at Murex 

MUREX: Sustaining Success through Business 
Alignment, Goal-Oriented Measurement, and 
Best Practice-Based Software Process 
Improvement
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S.A.S. and supported key stakeholders from business and technical units at Murex S.A.S. in ap-

plying the approach to their problem context. The approach supports the definition and align-

ment of goals and strategies among the different stakeholders and supports them in deriving 

key performance indicators for evaluating the success of strategies and achievement of goals. 

The new KPI system now serves as a starting point for monitoring, controlling, and improving 

software development so that it can best support the achievement of the business objectives of 

Murex S.A.S. The data collected and analyzed in the pilot application are used as a baseline for 

controlling future software development projects and deriving potential improvements to soft-

ware development strategies.

Best Practice-based Software Process Improvement 

In order to improve the existing software processes at Murex S.A.S., a first process capability 

baseline was identified. This was accomplished by conducting a process review as a series of in-

terviews with relevant stakeholders and responsible staff members focusing on different aspects 

of software maintenance activities and projects within Murex S.A.S. The focus of the initial 

capability baseline was on the disciplines Project Management, Software Construction (from 

Requirements Engineering to the Build of the Product), and Quality Assurance. The review com-

pared the practices found and conducted at Murex S.A.S. to an international and commonly 

agreed best practice standard (CMMI® for Development). The baseline as a result of this review 

gives a detailed external and objective, fact-based view on the strengths and improvement op-

portunities found in the operative software maintenance processes under review. 

Relying on this initial baseline, a set of improvement actions was identified, defined, prioritized, 

and brought into a roadmap. The implementation of the improvement actions has also been 

started recently according to this roadmap, and will be continued using the roadmap as a mas-

ter plan.

Jean-Pierre DACHER, COO of Murex S.A.S. and Head of Software Engineering, on the collabo-

ration with Fraunhofer IESE: “The collaboration helped us to formulate action plans that 

both align with our business objectives and industry best practices. A critical ingredient 

for success was Fraunhofer IESE’s ability to quickly grasp our business mode and chal-

lenges, establish credibility with our internal teams, and provide concrete recommen-

dations and results.” 

Collaboration Partner

Murex S.A.S.

www.murex.com
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Every day, hundreds of time-critical and care-intensive emergencies occur in Germany. Howev-

er, despite all routine, efficient medical care along the entire chain of emergency services is nev-

er totally free of problems in reality. Even though Germany has nationwide emergency services 

with relatively short response times, valuable minutes often pass at the site of the emergency 

until a target hospital is found for the patient that is medically suitable, easy to reach, and, in 

particular, willing to accept the patient. Especially in vast emergency service center areas with a 

multitude of target hospitals, there is currently often a veritable “phone marathon”, frequently 

resulting in more than 10 to 15 minutes of time being lost. 

Such practice is no longer state of the art and often also means an excessive workload for the 

dispatchers. Let’s look at a typical scenario to illustrate this issue. A 9-year old boy is hit by a 

car on his way to school. Due to massive pain and shock symptoms, the emergency physician is 

alerted immediately. He tells the dispatch office to find a “place for a hemodynamically instable 

child with blunt abdominal trauma and spinal trauma“. To do so, the dispatcher must succes-

sively check a total of five hospitals. At the first hospital, the shock room is already occupied; 

at the second hospital, his request is denied with a reference to the capacity for intensive care 

patients; the third hospital checks and says that it can currently treat only the abdominal injury, 

but not the spinal injury; the fourth hospital reports that children cannot be treated in general. 

After a total of 25 minutes on the phone, a major regional hospital 80 km away agrees to ac-

cept the child. This was the only hospital where direct information could be obtained, whereas 

in the other four hospitals, the request had to be relayed internally, sometimes more than once. 

Due to the distance, a rescue helicopter is called to transport the child to the hospital. In the 

end, the time difference between accident and arrival at the hospital is 90 minutes. 

Despite the fact that the child could be saved, this case impressively demonstrates the problems 

and delays resulting from a method for checking on treatment capacities that is no longer state 

of the art. Innovative technological solutions can make the necessary information available not 

only much faster, but also with less effort by the extremely busy dispatchers as well as the hos-

pitals being queried. On behalf of the state of Rhineland-Palatinate, Fraunhofer IESE has there-

fore developed a web-based information system – the so-called ZLB – which shows the current 

readiness of a hospital to accept patients to the dispatchers in real time. The State Emergency 

Service Act and the State Hospital Act stipulate that hospitals shall report their acceptance and 

care capacities to the (integrated) emergency service centers. This information can now be en-

tered directly into the ZLB by the hospital or the respective dispatch center.

TABLE OF CONTENT



83

Depending on the site of the emergency, the dispatcher can check all available capacities 

statewide, which are then displayed as a table, resp. on a map, with all necessary information. 

The focus is not only on the issue of available regular and intensive care beds, resp. special 

infrastructure, but also on the emergency care capacities that are available. This includes, for 

example, for polytrauma patients the features shock room, CT capacity, and surgical capacity, 

and for patients with a fresh stroke an immediately available CT and the option of fibrinolysis. 

As part of quality management, all status changes are recorded and can be analyzed in terms 

of various aspects. The extension of the system for use during catastrophic events is planned 

for 2012. 

Result presentation of a query 

to the ZLB (excerpt). In this 

example, the query was for 

hospitals that have free capaci-

ties for a patient from the town 

of Kirchheimbolanden with 

polytrauma and that can offer 

subsequent intensive care. If 

necessary, detailed information 

can be overlayed directly on 

the map (here: the Westpfalz-

Klinikum Kaiserslautern).
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In many areas of our modern life, we are confronted with a large amount of complex and inter-

connected data. Without suitable support from intuitive user interfaces, it takes a lot of effort 

to understand these and work with them – provided this is even possible at all. 

The relevance and value of this information is usually strongly dependent on the user, the situ-

ation, and the task at hand. Merely visualizing such amounts of data is generally not useful 

by itself – it takes intuitive interaction to ultimately support the user effectively and efficiently. 

Support for both processes – visualization and interaction – is integrated in modern multi-touch 

devices.

Modern smartphones, laptops with multi-touch screens, interactive tables and walls – there 

exists a multitude of multi-touch hardware and software technologies as well as a variety of 

different forms of multi-touch interaction. Differences in display size, operating system, com-

puting performance, detection functionality, gestures, etc. make it extremely hard to develop 

applications that can be used across multiple devices or classes of devices. 

The implication of this is that new obstacles appear with every new device and every new tech-

nology, and that enormous effort is required to remain market-viable. This prevents especially 

small and medium-sized enterprises as well as public institutions (such as museums) from in-

vesting in this area, since the risk is extremely high. Committing to the “wrong” technology or 

the “wrong” manufacturer might make complete and expensive re-development necessary.

In order to ensure investment protection and broad applicability of the multi-touch approach, 

the objective of the project “MULTI – Development and Testing of a Framework for Scalable 

Multi-Touch Interaction” is to develop the basis for a framework that supports the largely 

device-independent design of multi-touch applications. This comprises evaluated forms of 

multi-touch interaction, a scalable software architecture, as well as exemplary, domain-specific 

software libraries. The central goal is the development of an intermediate layer that allows the 

application to select from a number of different multi-touch gestures and, in doing so, abstract 

from the underlying hardware-specific multi-touch framework.

MULTI – Multi-Touch Interaction for 
Smart Homes, Energy Management und 
(Virtual) Museums 

84

Contact

Dr. Martin Wessner

Phone +49 631 6800-2118

Fax +49 631 6800-9 2118

martin.wessner@iese.fraunhofer.de

Dr. Martin Wessner

This project is being funded by  

Stiftung Rheinland-Pfalz für  

Innovation.

TABLE OF CONTENT



“Foosball” with two players on 

the multi-touch table.

In order to be able to also identify and analyze cross-domain interaction patterns, two funda-

mentally different application areas are involved in this project:

�� In the application area “Smart Home and Energy Management“, a user is faced with time-

dependent state and usage information from many devices in an apartment or in a building 

complex. There are high requirements on the context-specific interaction with complex data 

sets. In the context of the project, the demonstrator for Smart Home and Energy Manage-

ment applications developed at Fraunhofer IESE will be extended with multi-touch hardware 

and software. This will then be used as a basis for identifying, implementing, and evaluating 

domain-specific forms of interaction in a dialog with industry experts.  

�� In the application area “Interactive Virtual Museums“, infotainment aspects for a broad au-

dience are the main issue. Depending on the conceptual design of the respective museum, 

visitors explore complex content (such as game statistics) alone or in groups, experience 

What-If simulations, or work on understanding a piece of art along historical, geometric, 

or color-related dimensions. In the context of this project, Fraunhofer IESE is collaborating 

with the local soccer club 1. FC Kaiserslautern regarding the presentation of sports-related 

content and exhibits, as well with the art museum Museum Pfalzgalerie Kaiserslautern re-

garding the presentation of a great variety of works of art. Typical forms of interaction are 

identified and different demonstrators are being designed and evaluated in collaboration 

with these application partners.
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JOHN DEERE: Design and Prototype 
Implementation of a Mobile Task 
Management Solution

Software and services play an ever increasing role in agriculture. Farmers, contractors, and their 

employees want to exploit the potential of modern IT to support their workflows and optimize 

their productivity. Manufacturers of agricultural machinery, such as John Deere, therefore face 

the challenge of having to develop software and services to support agricultural workflows. 

Mobile devices such as smartphones and tablets play an ever greater role in this context, since 

they offer the possibility to access agricultural data on the road and use mobile IT services.

Since 2009, John Deere and Fraunhofer IESE have been collaborating on the topic of mobile 

applications in agriculture. The aim of this collaboration is to demonstrate the potential of mo-

bile devices and platforms in agriculture with concrete examples, to evaluate the technologies 

in prototype development, and to identify lessons learned, respectively best practices for the 

development of mobile applications in the context of John Deere.

In the project “Grower’s Notebook“, a mobile task management solution for farmers, contrac-

tors, and their employees was designed and implemented in a prototype. Using this solution, 

a farmer or contractor can create a task on an iPad, such as the harvesting of a particular field, 

and assign this task to one of his employees. The employee gets all the information needed for 

completing the task sent to his smartphone. He can then use his smartphone for documenting 

the task, e.g., to keep track of working hours, but also to report the current status of the task 

or any problems that may occur. With the help of a camera integrated into the mobile device, 

pictures can be taken and added to the task documentation. 

The results of the project are prototypes of an iPad app for farmers and contractors as well as 

an iPhone app for their employees. The apps were developed using Fraunhofer IESE’s state-

of-the-art methods for mobile business applications. This included, for example, analyzing the 

common workflows between farmers, contractors, and their employees and determining the 

potential for the use of mobile devices. The use of creativity techniques helped to generate 

Contact

Ralf Carbon

Phone +49 631 6800-2138

Fax +49 631 6800-9 2138

ralf.carbon@iese.fraunhofer.de

Ralf Carbon

Collaboration Partner

John Deere

www.johndeere.com

TABLE OF CONTENT



87

concrete ideas for a mobile task management solution. During the architecture design phase, a 

solution was designed that allows seamless integration with an existing farm management so-

lution in order to ensure smooth data exchange between mobile devices and backend systems. 

Potential end-users were involved in the engineering process early on in order to obtain valua-

ble feedback.

The application of the Fraunhofer IESE methods resulted in a transfer of these methods from 

Fraunhofer IESE to John Deere during the course of the project. John Deere thus received sup-

port for systematically developing such mobile applications on its own in the future.

In September 2011, the results of the project “Grower’s Notebook“ were presented to high-

level representatives of John Deere, including the current CEO Sam Allen, at the European Tech-

nology Innovation Center (ETIC) in Kaiserslautern and were received positively by everyone. 

Christian Bartolein, Advanced Engineering, John Deere European Technology Innovation Center: 

“Through the collaboration with Fraunhofer IESE, John Deere learned valuable les-

sons regarding the design and implementation of mobile applications. The support by 

Fraunhofer IESE has enabled us to better assess the potential of such applications for 

use in agriculture. With the help of the jointly developed prototypes, we have already 

been able to get initial feedback from our customers.”

John Deere and Fraunhofer IESE will continue to cooperate in 2012 on the topic of mobile de-

vices and mobile business applications. 
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ACCENTURE CAS:  
Methodological Support for the 
Architecture Definition of the  
New Mobile Platform 

Accenture CAS, headquartered in Kaiserslautern, develops and sells the software Accenture 

CAS (currently release 9), a comprehensive solution that supports the sales of large brand-

name manufacturers in the consumer goods industry. This software does, for example, allow 

scheduling visits of sales representatives to customers and supports such visits on site. A sales 

representative can use a mobile device to which all data necessary for the customer visit are 

downloaded and which allows collecting additional data at the customer’s site regarding the 

current inventory or recording orders. The Accenture CAS software thus consists of both server-

side components and applications that are installed and used on mobile end devices.

The mobile application that is currently being used by many customers is based on Microsoft 

Windows Mobile, i.e., a technology that can hardly keep up with modern competition from 

new mobile operating systems such as Apple‘s iOS or Google‘s Android. Users of the Accenture 

CAS software expect mobile solutions that exploit the possibilities offered by modern mobile 

platforms and devices in order to support their workflows in the best possible way and enable 

high user experience. In 2011, Accenture CAS thus faced the challenge of having to create a 

basis for the development of mobile applications on platforms such as Apple‘s iOS, Google‘s 

Android, or Microsoft‘s new platform Windows Phone 7. This basis includes a software plat-

form based on which individual mobile applications can be developed for various customers of 

Accenture CAS and for different mobile operating systems, resp. devices. Requirements on this 

platform, resp. on the mobile applications developed with it, include: 

�� Flexibility, to allow addressing the requirements of different customers

�� High performance of the applications on the mobile device and/or the backend connection

�� Reuse between different mobile operating systems (iOS, Android, WP7) 

Ensuring the fulfillment of these requirements calls for a sound architecture of the platform and 

a systematic procedure during its definition. 
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In 2011, the task of Fraunhofer IESE in the collaboration with Accenture CAS primarily con-

sisted of providing methodological support for the architecture definition of the new mobile 

platform. This included support for both the elicitation of requirements and the design of the 

architecture. For the elicitation of requirements, the concept of architecture scenarios was intro-

duced exemplarily to help make high-level requirements more concrete. In architecture design, 

the concept of architecture decisions and architecture views was used, and Fraunhofer IESE 

made proposals regarding the documentation of the architecture.

Collaboration took place in the form of joint workshops on site at Accenture CAS and via 

back-office work done by Fraunhofer IESE. In the workshops, the methodological contributions 

of Fraunhofer IESE were introduced and used directly on concrete examples. In addition to its 

methodological contributions, Fraunhofer IESE thus also made concrete architecture solution 

proposals, respectively gave feedback on the architecture decisions made by Accenture CAS. 

Furthermore, Fraunhofer IESE actively participated in creating the architecture documentation 

and documented large parts of the high-level architecture by itself in the back office.

The concrete result of the collaboration between Accenture CAS and Fraunhofer IESE in 2011 

is thus not only the transfer of methodological knowledge about architecture, but also a first 

version of the architecture of a new mobile platform, which in the meantime has entered the 

refinement resp. implementation phase. Collaboration regarding the mobile platform is sched-

uled to continue in 2012.
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DESY: Business-Process-oriented IT 
Solutions at Deutsches Elektronen-
Synchronotron
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Today, hardly any organization can make do without IT support for its business processes. In 

addition to companies and government agencies, this increasingly also affects research organi-

zations, which are often similar in size and complexity to a medium-sized enterprise and some-

times even larger. At the Deutsches Elektronen-Synchrotron (DESY) in Hamburg, for example, 

about 2000 employees and 3000 guest scientists are working in the areas of construction and 

operation of accelerators, photon science, as well as particle and astroparticle physics. Since 

the effective and efficient operation of such a research institution can only be ensured with the 

appropriate IT support, corresponding solutions must be adapted strategically to the existing 

needs. To do this, DESY has in the past developed and established internally suitable method-

ological processes.

In the context of the DESY-internal projects “GO“ and “KDS“, DESY has been cooperating 

since 2011 with Fraunhofer IESE, where the research and work foci include methodological 

introduction of information systems in general and requirements engineering including the 

modeling of business processes and system architectures in particular. The aim of this collabora-

tion is to drive the mutual exchange of experience in the area of business-process-oriented IT 

solutions and to optimize methodological processes regarding the sustainable introduction of 

appropriate concepts.

In the context of the project “GO – Business Process Optimization using an Identity and Ac-

cess Management System“, DESY intends to create the organizational and technical basis for 

making business processes more efficient and transparent. In order to create the methodologi-

cal foundation, the first step was to capture and analyze the business processes. Following 

the introduction of a suitable software solution (BPM Suite), they were mapped electronically 

and made accessible via a central end-user portal. In addition to the elicitation and modeling 

of selected pilot processes, Fraunhofer IESE was involved in the analysis of the current system 

landscape as well as in the derivation of requirements on tool support for business process 

Michael Eisenbarth
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Fax +49 631 6800-9 2181

michael.eisenbarth@iese.fraunhofer.de

Michael Eisenbarth
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and identity management. The subject of the collaboration to date has been the preparation, 

execution, and packaging of process and system elicitation workshops with representative 

stakeholders as well as the documentation of the already existing information systems and the 

development of tender documents.

In 2012, Fraunhofer IESE will continue its collaboration in the context of “GO” and support the 

to-be definition of the pilot processes. Another goal is the development of an operative con-

cept for business process management in order to sustainably establish the desired processes at 

DESY.

In addition to systems for integrated business process support, DESY also uses special informa-

tion systems for the documentation and coordination of engineering tasks in plant construction 

and operation. One of these systems, a cable documentation system (KDS), serves as the cen-

tral source of information at DESY for the creation and documentation of cable installations.

In another joint project, DESY and Fraunhofer IESE are working on an operation and func-

tion concept for the KDS to facilitate its future operation and possible extensions. To this end, 

Fraunhofer staff are eliciting and analyzing the current operation requirements and the neces-

sary functional extensions for use in future projects. One of these projects is aimed not only at 

documenting, but also at using the KDS in the early cable planning processes already. The goal 

of the project is the consolidation and prioritization of all requirements in an integrated opera-

tive and framework concept that can be used to assess and prioritize the system evolution that 

will become necessary in the next few years.

 

Collaboration Partner

Deutsches Elektronen- 

Synchrotron (DESY)

www.desy.de

© DESY

Not only particles are being 

accelerated at the Deutsches 

Elektronen-Synchrotron in Ham-

burg – in the future, the internal 

business processes will be ac-

celerated as well. Fraunhofer 

IESE provides support for the 

introduction of appropriate IT 

solutions.
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Insiders Technologies GmbH offers intelligent products and solutions centering on input man-

agement for optimizing document-related business processes. Business-relevant information 

from documents is analyzed in a needs- and media-appropriate manner and made available in 

a company in whichever way required by the input channel and subsequent business events.

With “smart Cockpit”, a new product has been developed for monitoring a company’s business 

processes. It is not only about sub-processes relating to document management, but about 

entire business processes, including both prior and subsequent sub-processes. “smart Cockpit” 

allows companies to recognize problems early on and take appropriate actions.

Fraunhofer IESE supported Insiders Technologies in the development of an innovative interac-

tion design for “smart Cockpit” that is tailored to the needs of the customers, allows high us-

ability, and promotes a positive User Experience.

Using the Fraunhofer IESE requirements methodology Satisfy, the first step was to elicit the 

strategic goals to be pursued with the new product. These then served as an important con-

tribution to the elicitation of the requirements on the interaction design. In accordance with 

the principle of permanent customer dialog at Insiders Technologies, a workshop was then 

organized together with a working group consisting of representative customers and users in 

order to also capture the customer perspective. By using various creativity techniques especially 

combined for this situation (e.g., Lotus Blossom, Brainwriting, Remember the Future, Product 

Box), expectations as well as innovative features and quality requirements for the new product 

from the customer perspective were elicited in a relaxed atmosphere and prioritized initially. 

Afterwards the requirements were consolidated and categorized.

Based on the requirements voiced by management and those taken from the customer view, 

the Fraunhofer IESE UXelerate methodology was then used to determine the basic interaction 

concepts. In order to evaluate these designs as soon as possible, paper prototypes were created 

for selected use cases. These were evaluated in the Wizard-of-Oz mode together with Insiders 

Technologies, and improvement suggestions were collected.

For the evaluation of the interaction design by the working group of customers and users, the 

prototype tool Microsoft Expression Blend SketchFlow was used to create an executable low-

fidelity prototype for the selected use cases, which was then evaluated during another work-

shop. 

INSIDERS TECHNOLOGIES:  
Positive User Experience –  
Interaction Design
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Intermediate results on the way 

to the interaction design

Top: Excerpts from the photo-

graphic minutes of the creativity 

workshop

Center: Several templates as  

paper prototypes

Bottom:

Several screen templates as  

Microsoft Expression Blend 

SketchFlow prototypes

Collaboration Partner

Insiders Technologies GmbH
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With the individual method selection, the consistent inclusion of customers and users, and the 

permanent evaluation of the intermediate results, an innovative interaction design was devel-

oped that appeals to both Insiders Technologies and its customers.

“The methodological procedure as well as the creativity techniques of Fraunhofer IESE 

convinced and inspired both us and our customers, whom we could motivate in the 

context of a working group to participate in the development of the new product.“ 

Dr.-Ing. Michael Gillmann, Product Manager, Insiders Technologies GmbH
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Today, innovations in the automotive domain are usually found in the areas of electronics and/

or electrical engineering. Humans need user interfaces to use these innovations. Despite the 

increasing number of requirements, shorter product development cycles, and higher quality re-

quirements, it must be ensured that the quality of these interaction interfaces remains high.

The goal of the project automotiveHMI is to optimize the development processes for user inter-

faces. This is achieved by first eliciting the current status of these processes and using this base-

line for describing a future reference HMI development process. This reference process is an in-

tegrated approach based on standardized languages, models, and interfaces for all companies 

involved, from the automobile manufacturer via the supplier to the tool manufacturer. 

Fraunhofer IESE as an independent partner ensures that the different interests are taken into 

account appropriately and that new, multimedia and multimodal forms of interaction of novel 

operating systems are also considered. One major issue is integrated development, if possible 

without any breaks in medium. This is achieved through the use of a modeling language that 

allows integrated, interdisciplinary, model-driven development. In this project, Fraunhofer IESE 

is in charge of requirements elicitation, development of the reference process, and definition 

of the HMI data model. Supportive work is also being done in the areas of HMI modeling lan-

guage, model-based testing of HMI components, and change management.

During the first phase of the project, the analysis phase, Fraunhofer IESE was deeply involved in 

the development of a catalog of questions for systematically eliciting current processes as well 

as involved roles, tools, and interfaces among the partners. This catalog of questions was first 

sent electronically to all partners to allow them to prepare; later, all important information was 

elicited during an on-site workshop and ambiguous issues were clarified. The elicited informa-

tion was analyzed, packaged individually, and sent to the partners for review and internal ap-

proval. Finally, an anonymized document summarizing the comprehensive results of the entire 

analysis phase was created. 

The methodological procedure used here ensures that the quality of the elicited information is 

high, which made it possible to use this document to define an abstract HMI reference develop-

ment process to which OEMs and suppliers as well as tool manufacturers can relate and which 

will now serve as a basis for further activities in the project. 

automotiveHMI – Optimized HMI 
Development in the Automotive Industry
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Central goals during the second phase of the project on the part of Fraunhofer IESE are the def-

inition and development of a data model, the reduction of the complexity of HMI development 

processes, and the determination of the elements to be developed by the modeling language. 

On the basis of the reference process developed during the first phase, Fraunhofer IESE is cur-

rently defining the objects to be managed in the HMI tool chain and is specifying their attri-

butes and relationships. In addition, representative, data-specific use cases are being derived for 

the data model to be developed before concrete development of this model takes place, which 

will serve as input for the modeling language created during the further course of the project.

Increasing complexity in HMI 

development
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P23R | Prozess-Daten-Beschleuniger:
Simple, Safe and Efficient Fulfillment of 
Information Obligations

In the context of the German Federal Government’s IT investment program, the project P23R | 

Prozess-Daten-Beschleuniger (“Process Data Accelerator”) was performed from June 2010 to 

November 2011 on behalf of the Federal Ministry of the Interior. 13 partners from industry, 

academia, and public administration developed the methodological, technical, and organiza-

tional basis for the design of simple reporting processes between companies and government 

agencies without changes in medium. The P23R principle developed by the project team allows 

the systematic reduction of redundancies regarding the fulfillment of the legal information ob-

ligations. 

Within the P23R project, a uniform framework- and safety architecture was designed. It pro-

vides a building plan for the implementation of P23R solutions in the respective business con-

text. On the basis of this framework architecture, a prototype was developed that was piloted 

successfully in companies and government agencies in the Rhine-Neckar metropolitan region 

for various employer and environmental reporting obligations. This provided evidence of the 

applicability of the P23R principle in practice. Through the use of P23R solutions, the work ef-

fort that companies need to expend to handle government-imposed information and reporting 

obligations is reduced. The introduction of a P23R solution also reduces the costs for adapting 

IT information systems to changes in legislation. To support the implementation of the P23R 

principle, modular method guidelines were developed, which are available as an online version 

for decision makers in business and public administration.

In this project, Fraunhofer IESE was primarily responsible for quality management, for coordi-

nating work on technical and organizational constraints, as well as for acceptance and change 

management. In addition, a prioritization methodology was developed for the method guide-

lines, which allows characterizing process chains between business and public administration 

regarding their usage potential and ranking them according to the implementation priorities.

Collaboration Partners

A total of 13 partners from 

industry and research

www.p23r.de
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Presentation of the central proj-

ect results of the P23R project 

at the 6th National IT Summit 

in Munich, where high-ranking 

government and business repre-

sentatives could take a look at 

the chancellor’s P23R exhibit.

(Image source: Hans-Joachim 

Rickel, Federal Ministry of the 

Interior)

The solution approach for the re-design of process chains between business and public ad-

ministration that was developed in the project required an interdisciplinary procedure where 

representatives of different areas collaborated in order to achieve a tested and coherent overall 

result. The realization of independent quality management to support the project management, 

which was done by Fraunhofer IESE, was therefore of major importance in the project. In prin-

ciple, two dimensions of quality assurance could be distinguished in the P23R project: On the 

one hand, quality assurance had to ensure on the operative level that the project results corre-

sponded to the prerequisites and plans defined in advance in order to guarantee that the goal 

was achieved in terms of quality, quantity, and time; on the other hand, it had to control the 

process of multi-perspective evaluation in close cooperation with the project management. One 

particular challenge for quality management in the P23R project was the need to synchronize 

the various actors all across Germany in such a way that their respective professional expertise 

could be incorporated into an integrated quality assurance process.

P23R completely re-designs the exchange processes between business and public administra-

tion. Such a fundamental change in paradigms can only work if all stakeholders see the chang-

es as positive and accept them. Fraunhofer IESE was responsible for developing and deploying 

suitable acceptance and change management methods in order to design communication 

regarding the P23R principle in such a way that all stakeholders will realize its benefits. To do 

so, Fraunhofer IESE identified factors promoting acceptance and those hindering acceptance 

for different target groups, as well as success factors of comparable large-scale eGovernment 

projects, in order to provide advice to the project team during the implementation of P23R and 

the development of roll-out concepts. 
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Nowadays, IT applications and services in both the personal and business spheres exchange a 

large amount of information from their users. This data exchange sometimes goes unnoticed, and 

poses business and personal threats if adequate security measurements are not taken. Examples 

of these threats are identity theft, disclosure of strategic business data, and a loss of reputation 

due to privacy violation incidents reported in the media. Therefore, in order to increase confi-

dence in the quality of their services, it is important for organizations to ensure that the data they 

exchange with their clients is not misused or handled insecurely. In the same way, end users must 

be enabled to control (personal) data that they transmit to companies.

This calls for classical security approaches like access control to be extended to protect data once 

it is distributed for various usage scenarios. Usage control extends access control by enabling 

the specification of obligations in the form of so-called polices on the usage of data that should 

be fulfilled after access is granted. Such policies contain fundamental requirements in scenarios 

where multiple stakeholders share sensitive data among each other. Examples of usage control 

applications are protection of business secrets in business collaborations, enforcement of privacy 

and compliance regulations when end users provide their data to services or applications, and 

protection of digital content owners’ copyrights.

To specify usage control policies, we adopt a formal language that supports complex policy condi-

tions with temporal, local, and cardinality operators. For example, a customer may require that 

all credit card information is deleted as soon as payment is completed. In Ambient Assisted Living 

(AAL) environments, the assisted persons might not be comfortable knowing that a record of 

all their activities at home and their health data are stored in a non-anonymized format for long 

periods of time. In business contexts, customers would prefer to do business with companies that 

have explicit usage control solutions in place that inform them every time their records are provid-

ed to third parties in case part of their business processes are outsourced. When business data is 

stored in mobile devices, usage control must be in place to prevent malicious mobile applications 

from accessing company secrets and details about the corporate environment.

Dr. Jörg Dörr

98

Collaboration Partners

Fraunhofer IOSB

www.iosb.fraunhofer.de

Karlsruhe Institute for  

Technology KIT

http://zvi.ipd.kit.edu/

ATTRACT – Security for Distributed Data

Contact

Dr. Jörg Dörr

Phone +49 631 6800-1601

Fax +49 631 6800-9 1601

joerg.doerr@iese.fraunhofer.de

The Project “Distributed Data  

Usage” is funded by the Fraunhofer 

ATTRACT Program.

TABLE OF CONTENT



99

Such policies are enforced by two main components: a Policy Decision Point (PDP) and a Policy 

Enforcement Point (PEP). The PDP component is technology independent and is responsible for 

interpreting the policy language and configuring the technology-specific PEPs into signal events. 

PEPs are responsible for observing when actions of interest are performed in the system as well as 

for signaling events to the PDP component. In Attract, the vision is that PEPs should be deployed 

on different layers of abstraction (e.g., operating system, web browser, Java Virtual Machine, 

etc.), should be able to intercept activities executed in the running system, and should carry on 

the enforcement of the policies on different layers of abstraction. In order to ensure that the spec-

ified policies are enforced by the PEP, guarantees have to be provided with respect to the integrity 

of all system components. In Attract, we build on the results of the EU research project MASTER, 

which produced basic technology for usage control operationalization with respect to specifica-

tion, enforcement, and guarantees.

The Attract project resources are shared between the Fraunhofer institutes IESE and IOSB, with 

KIT as a scientific cooperation partner. At Fraunhofer IESE, the research focus is on methodology 

and domain-specific issues. From a methodological perspective, the researchers at Fraunhofer 

IESE are working on meta-models and tools for model-based usage control engineering and us-

ability issues in usage control policy specifications. The domain-specific work focuses on usage 

control concepts for Ambient Assisted Living (AAL) and mobile scenarios, exploiting the synergy 

with other Fraunhofer IESE research projects. The results of its research allow Fraunhofer IESE to 

provide guidance to its customers regarding the easy specification and implementation of usage 

control solutions for information systems to prevent data misuse and increase confidence in busi-

ness collaborations. 

Division Information Systems	 p. 63

Further Reading:

Business Area Information Systems 	

	 p. 46

Project Report Software Cluster	  

	 p. 100

TABLE OF CONTENT



The Software Cluster in southwestern Germany is considered Europe’s Silicon Valley. Clustered 

around the software development centers Kaiserslautern, Darmstadt, Karlsruhe, Saarbrücken, 

and Walldorf are well-established universities, companies, and research institutions that are 

working together in close cooperation. They are jointly developing concepts and solutions for 

the enterprise software of the future, i.e., software for the management of business processes 

within and particularly between companies. There are currently three joint research projects 

with a total volume of more than 53 million euros; a fourth project is in the planning phase. As 

the consortium leader of the flagship project EMRGENT, Fraunhofer IESE is deeply involved in 

research and development for future concepts and solutions.

As a central result of the joint research project EMERGENT, a concept was developed by 

Fraunhofer IESE in a cross-organizational context for the enforcement of so-called security poli-

cies intended to regulate access to and use of sensitive data (usage control). Central compo-

nents of this concept are a technology-independent decision component for security policies, 

the so-called Policy Decision Point (PDP), and several technology-dependent components, the 

Policy Enforcement Points (PEP). A PEP serves to intercept all messages on one level of abstrac-

tion (e.g., on the service level inside an enterprise service bus) and to forward, block, modify, or 

delay them based on the decision of the PDP. Additional actions can also be triggered, such as 

the creation of a log file or notification of responsible persons. In addition, reputation models 

are used for assessing trust in services on the basis of cross-organizational feedback and expert 

knowledge. The decision, i.e., the actual security policy, is formulated with the help of the 

policy language OSL (Obligation Specification Language). This allows specifying strong usage 

control in order to ensure the flow of information and thus the protection of the data. It is thus 

possible, for instance, to restrict the use of specific data to recipients determined a priori (who 

are thus authorized), or to limit the type and frequency of processing (e.g., by means of cardi-

nal and temporal operators). The scientific highlights of the concept are: 

�� Technology-independent specification of security requirements through a generic central 

policy decision point (PDP)

�� Technology-dependent policy enforcement points (PEP)

�� Use of temporal and cardinal operators in the policy language for expressing future-orient-

ed policies (forward obligations)

�� Enforcement of security policies on various levels of abstraction (e.g., operating system, ser-

vice, or application level) controlled by a central decision component

SOFTWARE CLUSTER:
Enforcement of Security Policies across 
Corporate Boundaries
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The joint research projects within 

the Software Cluster are funded by 

the German Federal Ministry of Ed-

ucation and Research (BMBF) in the 

context of the High-Tech Strategy 

under grant numbers 01|C10S01A 

(EMERGENT) and 01|C10S05| 

(SWINNG).
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Another one of the cluster’s projects, SWINNG, focuses on designing suitable development 

processes for the enterprise software of the future and on the so-called cluster governance, 

i.e., the optimization of the cluster’s internal workflows, as well as on the dissemination of 

the developed innovations within the cluster region and beyond. One of the central tasks of 

Fraunhofer IESE is the evaluation of the cluster as such as well as the developed concepts and 

solutions. In this regard, the networking between the cluster partners and the qualification de-

mand of specialists are examples of what was investigated last year. Currently, more empirical 

studies are being set up to study the concrete added value of the cluster concepts and solutions 

in industrial practice. Another task is to capture and optimize the critical workflows within the 

cluster itself. This includes, for example, processes regarding technology transfer, support for 

new entrepreneurs, or international communication / public relations. Fraunhofer IESE thus 

makes a central contribution to the evolution of the Software Cluster.

Enforcement of cross-organiza-

tional security policies on the 

service level illustrated on the 

enterprise service bus (ESB):  

Sensitive data such as customer 

data or production-relevant 

information is only visible to 

the companies involved in the 

respective process step. In addi-

tion, the security concept also 

allows controlling the future 

usage of the data beyond corpo-

rate boundaries (e.g., deletion 

of sensitive data after 30 days).
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FIBUNET: Keeping the Figures under 
Control through Continous Modernization

For more than 15 years, FibuNet has been developing and selling one of the leading software 

systems for financial accounting, also named FibuNet. As a medium-sized enterprise headquar-

tered in Kaltenkirchen, FibuNet’s accounting competence and its ability to cast this into soft-

ware have allowed it to establish a customer base of more than 1300 customers, ranging from 

small companies to major chains such as Netto Marken-Discount. 

Financial accounting software must be continually adapted in order to correctly reflect the cur-

rent legal situation and provide optimal support for workflows. In addition to content-related 

adaptations, moderate technological modernizations are also needed regularly in any software 

system that is built to last a long time. This is the only way to ensure benefits such as modern 

user interfaces, optimal use of hardware supplies, and efficient development approaches. In 

the past, FibuNet had repeatedly performed such modernization steps. Recently it decided to 

replace the high-performance data management framework developed in-house, which re-

quired a lot of maintenance, with the commercial database technology Microsoft SQL Server. 

This transition also implies a change in the architecture paradigm, since many architecture 

concepts differ fundamentally between the old and the new solution and thus impact existing 

system parts. Of course, the system’s high performance, in particular, which constitutes a clear 

competitive edge, must not be jeopardized during this transition. Therefore, FibuNet decided 

to perform a migration project focusing primarily on maintaining the existing system properties 

and making moderate improvements.

In order to get an early external evaluation of the future architecture, Fraunhofer IESE was in-

cluded in the project and asked to assess the suitability of the planned architecture changes. In 

the scenario-based architecture evaluation, emphasis was placed especially on the accurate rep-

resentation of all important quality properties, above all performance. The future architecture 

designs were discussed in intensive cooperation with the architects and developers of FibuNet. 

This made it possible to corroborate that FibuNet has made many suitable architecture decisions 

to ensure that all requirements on the system will also be fulfilled in the future. Additional mea-

sures could be derived for safeguarding performance, which can now be used for accurately 

targeting the migration project. In 2012, FibuNet will complete the migration and then make 

their software system even more attractive with new concepts, for example in the area of user 

interaction.

Collaboration Partner

FibuNet GmbH

www.fibunet.de
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 “The collaboration with Fraunhofer IESE has made the strengths of the FibuNet soft-

ware development explicit in a measurable form and has shown us where our architec-

ture still has potential for improvement. We will systematically exploit this potential in 

order to validate the current quality characteristics and further increase the efficiency 

of the new FibuNet version. It is fun to collaborate with the IESE professionals on an 

equal footing.” 

Ralf Graap, Dipl.-Informatiker and Chief Technology Officer at FibuNet GmbH

The comprehensive plausibility 

checks in the FibuNet financial 

accounting system ensure that 

balance sheets can be gener-

ated at short notice. Standard 

balance sheets are available at 

the push of a button with drill-

down possible to the transaction 

level and with year-on-year com-

parisons over arbitrary periods 

of time.
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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 (since 2012) 

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 devices. Personnel 

acquisition is currently most promising via our contacts in Brazil.

In the following, we present our subsidiaries and describe some selected international projects:
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Fraunhofer Center for Experimental  
Software Engineering, Maryland (CESE)

Director: Prof. Dr. Rance Cleaveland

106 I  107

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, the US Food and Drug Administra-

tion, and NASA, and large multi-national companies such 

as Boeing and Robert Bosch. CESE also supports small and 

medium-sized companies with software needs in the Washing-

ton, 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

University Partners

�� University of Maryland at College Park

�� University of Maryland at Baltimore County

�� Stevens Institute of Technology

�� University of Kaiserslautern 

 

Other Partners

�� Axiom Resource Management, Inc.

�� Johns Hopkins University Applied Physics Laboratory

�� NASA IV&V Center
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Improving NASA’s Space Communications Network

By conducting software research and infusing state-of-the 

art software technologies and practices for the NASA Space 

Network (SN) Ground Segment Sustainment (SGSS) project, 

the Fraunhofer USA, Inc. Center for Experimental Software 

Engineering (CESE) is making key contributions to the future 

of the US Space Program.

The NASA Space Network (SN) is a communication signal 

relay system that provides tracking and data-transfer services 

between user platforms and user Mission Operations Centers 

(MOCs). The SN was established in the early 1980s to replace 

NASA’s worldwide network of ground tracking stations and 

consists of a constellation of data relay and tracking satellites 

and associated ground systems. This space-based relay system 

can provide communication services over 100% of any 

customer platform orbit for altitudes ranging from 73 km to 

9000 km, a capability that is unique within the civilian and 

commercial space industry. In addition, limited communication 

services can also be provided for customer platforms located 

on the ground and on ocean/sea surfaces (e.g., ships) as well 

as airborne platforms (e.g., atmospheric balloons).The fleet of 

Tracking and Data Relay Satellites (TDRS) in geosynchronous 

orbit serves as a data relay system between the SN ground 

system and the user platforms.

The SGSS system replaces a majority of the existing SN Ground 

Segment with modern technology and approaches to fulfill 

the following objectives with the highly available services that 

users of the SN have come to expect.

1)	 Monitor and control the SN Flight and Ground Segments; 

including management of the configuration, health, 

and safety of the TDRS spacecraft fleet and SN Ground 

Segment elements.

2)	 Provide SN user service planning and scheduling.

3)	 Relay user signals in forward and return directions 

between the ground and user platforms.

4)	 Distribute user data on the ground using NASA Integrated 

Services Network (NISN) services, user-provided networks, 

and local interfaces (LIs).

5)	 Provide tracking services for TDRS and user spacecraft. 

The heart of CESE’s 2011 SGSS research was the collection 

and analysis of software progress and quality metrics from 

the SGSS development contractors. Software progress metrics 

include measures such as requirements decomposed, require-

ments volatility, components designed, coded, and tested, 

etc. Software quality measures include defects found, defects 

corrected, etc. The analysis of these metrics permits CESE to 

identify areas of risk and opportunities for improvement of 

contractor outputs delivered to NASA. CESE also uses the 

metrics analysis to research new technologies and to infuse 

those that demonstrate risk reduction, better cost/schedule 

adherence, or software technology improvement into both the 

NASA Project Team and the SGSS development contractors. 

Specific technologies that CESE is researching include software 

cost and schedule estimation and tracking, software defect 

detection and reliability growth models, Service Oriented 

Architectures (SOA), and software metrics presentation 

techniques. An example of a software metrics dashboard that 

is used by the NASA SGSS Project Management Office to 

Projects in Progress
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evaluate the development contractor’s performance is shown 

above.

Of particular note is CESE’s research into mitigation of the risk 

associated with the use of Field-Programmable Gate Arrays 

(FPGAs) in the SGSS design. FPGAs are reprogrammable 

silicon chips that provide high performance, lower cost, and 

higher reliability than can be achieved with digital signal 

processors. Using prebuilt logic blocks and programmable 

routing resources, FPGAs can be configured to implement 

custom hardware functionality without having to physically 

develop any hardware. Digital computing tasks are developed 

in software and compiled to a configuration file that contains 

information on how the components on the FPGA should be 

wired together. In many ways, developing software for an 

FPGA is similar to traditional software applications; however, 

there are important, non-trivial differences in the development 

paradigm of FPGA software. These differences make tradi-

tional software techniques such as cost/schedule estimation, 

progress tracking, and test coverage unworkable for FPGA 

software development, and little has been done in the FPGA 

community to develop techniques for FPGA software develop-

ment. Due to the amount of FPGA code (>4.5M lines) used 

in the SGSS Digital Signal Processing element and the historic 

uncertainty of FPGA software costs/schedule estimation, etc., 

there is a huge risk to NASA that FPGA development will 

contribute to significant soft/schedule overruns and FPGA 

implementations with substantial fielded defects. 

To mitigate this risk for NASA, CESE is conducting research 

to develop new techniques for estimating FPGA cost and 

schedule and new metrics for measuring and tracking FPGA 

development progress. These new techniques will enable 

CESE to advise NASA on the viability of the development 

contractor’s cost and schedule estimates and to provide NASA 

with accurate assessments of the development contractor’s 

performance early enough in the process to implement risk 

mitigations. CESE is also researching the application of CESE’s 

Sample Software Metrics  

Dashboard
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traditional software test coverage analysis tools to the evalua-

tion of FPGA software. Given that it is impractical to test every 

line of code and every logic path in the code, CESE’s tool suite 

determines the most optimal test coverage that is necessary to 

achieve a high degree of confidence that the fielded software 

will be as defect-free as possible. The successful application 

of these tools and techniques to FPGA software, which is 

inherently complex and contains millions of logic paths, will 

help to ensure that SGSS will meet the 99.99999% availability 

requirements of the SN users.

The Fraunhofer Approach for Software Testing (FAST)

In 2011, Fraunhofer CESE received special funding from Fraun-

hofer USA to support the creation of the Fraunhofer Approach 

for Software Testing (FAST). FAST is now a method for testing 

software from many domains, including aerospace, medical 

devices, and web software. Highlights during the year inclu-

ded the following:

1)	 CESE developed technical collateral, including a model-

based software testing architecture, a “design for 

testability” knowledge base, reusable testing models, and 

a testing process and best practices. These assets consti-

tute the main intellectual property for Fraunhofer and are 

already being used in several third-party projects. 

2)	 By applying the FAST on CESE NASA test-beds, Center 

researchers were able to detect several previously un-

known critical issues in these systems as well as several 

improvements of the FAST. These testing projects were 

documented and used as tutorials and presentations to 

demonstrate the capabilities to interested parties.

3)	 Center staff used the FAST to test several commercial 

software systems, resulting in different types of detected 

software errors. CESE clients are typically unhappy about 

their current testing process due to high cost and effort 

and uneven quality. Using the FAST, software may be 

improved for testability and then systematically tested 

because of the structured approach to software testing it 

facilitates. 
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The FAST is based on two fundamental technical principles. 

The first is Design for Testability: Based on extensive experi-

ence in working on large-scale software systems, CESE staff 

members have collected an informal corpus of knowledge 

encompassing principles that are used by the best software 

engineers at NASA and JHU/APL to enhance the ease of 

testing software. These best practices dramatically improve 

the testability of the final product. For example, instead of the 

software making direct use of a data source, a best practice is 

to encapsulate the data source with a wrapper and an inter-

face, which the software then uses. Testing is now facilitated 

because the real data source (e.g., an SQL database) can be 

replaced by a testing stub without the software’s knowledge. 

CESE has formalized this corpus of knowledge in order to 

better help our partners with their software testing.

The second technical foundation for the FAST is Model-based 

Testing (MBT). MBT is an exciting new technology developed 

in the research community that has attracted attention among 

practitioners. In MBT, tests are specified as abstract, program-

ming-language-independent models. A translator maps abs-

tract test specifications to concrete tests. The advantages of 

this approach are as follows:

1)	 Such test models are insulated from changes in the source 

code, thus radically reducing maintenance costs.

2)	 One creates a test specification only once in terms of a 

model and executable test cases are automatically genera-

ted without programmer intervention.

3)	 Models are much easier to understand than code for 

humans and allow all stakeholders to understand how the 

SUT is being tested.

4)	 Tests automatically generated from behavioral models 

cover aspects of system behavior in a much more complete 

manner compared to manually written tests. 

Center staff published and presented the results of the FAST 

project in several venues, including technical conferences and 

workshops aimed at software-testing practitioners. The full list 

for 2011 includes:

1)	 Dharmalingam Ganesan, Mikael Lindvall, Christoph Schul-

ze, Gunnar Vortes, David McComas, et al. Automated 

Test Generation of Flight Software. Workshop on Flight 

Software, JHU/APL, 2011.

2)	 Dharmalingam Ganesan and Mikael Lindvall. Automatic 

Test Generation the FAST Way. Verify/ATI Test Automation 

Conference, 2011.

3)	 Dharmalingam Ganesan and Mikael Lindvall. Software 

Product Lines - Technological and Economical Aspects. 

INCOSE, Chicago chapter, 2011.

4)	 Mikael Lindvall and Dharmalingam Ganesan. Automatic 

Test Case Generation and Parallel Test Case Execution. A 

whitepaper, Fraunhofer CESE, 2011.

5)	 Mikael Lindvall and Dharmalingam Ganesan. Automatic 

Generation of Test Cases. Webinar May 16, 2012, Orga-

nized by the IT Metrics & Productivity Institute, http://www.

itmpi.org 
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Medical-Device Industrial Software

CESE has established a new contract with a major medical-

device manufacturer (“Company”) to analyze the effectiveness 

of its software development practices. Company is a distrib-

uted organization that includes many subsidiary organizations 

around the US and the world making a variety of medical 

equipment, including wearable medical devices as well as 

those used in laboratory, clinical, and diagnostic settings. 

Like many other modern devices, these products are often 

controlled by software, making software a very important, but 

almost invisible, part of the device. It is well known that soft-

ware can also contain defects, and it is of course important 

that these are removed before the medical device is deployed 

into the field and used by human beings. Mature medical 

device manufacturers like Company already have stringent 

software quality processes in place that ensure the quality of 

their products. In addition, the Food and Drug Administration 

(FDA) regulates the development of medical-device software 

especially from a safety perspective, which adds scrutiny to 

the process. However, the software industry is very fast-paced, 

and the introduction of new software technologies as well as 

the increasing complexity of products based on software call 

for constant search for best practices that can improve current 

processes.

The CESE project is devoted to establishing a software inven-

tory of best practices across several subsidiary organizations in 

Company. The first step was to develop a set of questions that 

touch upon the most important aspects of software develop-

ment for medical devices. This analysis resulted in 17 topic 

areas such as project management, requirements engineering, 

reliability engineering, software architecture, and software 

testing. Two CESE scientists then visited different sites in the 

USA and conducted interviews with the different people who 

are involved in software development for medical devices.

The results from this project include an impressive list of best 

practices related to software development, defect-mitigation 

strategies, and subcontractor management practices. 

Systems Engineering Research

Through participation in the Systems Engineering Research 

Center (SERC), Fraunhofer CESE is addressing key research 

priorities of the US Department of Defense. The SERC is one of 

the 13 university-affiliated research centers in the US Depart-

ment of Defense (DOD) and brings together the research and 

expertise of senior researchers in systems engineering from 20 

collaborator universities and not-for-profit research organiza-

tions throughout the United States. 

In one project begun in 2011, CESE is working to unify the 

models, represented in a variety of software databases and 

applications, that are used for aspects of DOD planning, 

deployment, and operations. Currently, each model captures 

the behavior of only a subset of technical areas. When condi-

tions or needs change, replanning is a challenge because of 

the diversity of models and technical areas. Fraunhofer CESE’s 

efforts are focused on unifying the multiple models to identify 

dependencies between key constraints. Fraunhofer scientists 

are eliciting knowledge from model experts within the DOD, 

coding and analyzing this knowledge, and refining the result-

ing models. Once these dependencies are clearly articulated, 

we will develop improved processes for communication and 

planning among stakeholders. 
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A second CESE project is motivated by the recognition of 

the growing importance of cloud computing as an emerging 

technology paradigm. The increasing prevalence of cloud 

computing technology is already starting to affect the field 

and discipline of system engineering, with a potentially 

transformative effect on systems as well as on the systems 

engineering discipline. Cloud computing gives access to 

virtually limitless resources for even small portable devices with 

minimal local computing power. CESE’s work is exploring new 

technologies and trends that will impact system engineering, 

as well as the changing skillsets that are required for effective 

system engineers.  

GQM+Strategies®

Scientists from Fraunhofer CESE applied the GQM+Strategies® 

methodology in a project at a non-profit organization that 

manages federally funded research and development. The 

goal of the project was to define a new experience-sharing 

portal which would be used to share best practices and 

improve government efficiency across multiple agencies. 

The GQM+Strategies® methodology was applied in order to 

define a feasible technical focus and business strategy for 

the development of the new system, incorporating informa-

tion and constraints from a large number of stakeholders. 

GQM+Strategies® was designed to handle exactly this issue, 

namely, connecting the business goals from multiple and 

diverse stakeholder sets to specific technical approaches. 

This project provided two unique opportunities. First, it 

demonstrated the versatility of the methodology, since 

GQM+Strategies® was applied for the first time as a means 

for selecting a business strategy from among multiple options. 

Second, being applied at a non-profit organization with a 

unique business model, the project offers insights into an 

original set of business drivers apart from the usual set of 

market share, profit/revenue, or customer satisfaction. 

Fraunhofer CESE continues to collaborate with Fraunhofer 

IESE to refine the GQM+Strategies® methodology, and more 

importantly, to package the technology so that it can be 

used to improve staff efficiency in the measurement-related 

project work that is a core capability for both CESE and IESE. 

The collaboration continues to build a unique and marketable 

Fraunhofer capability, which will address one of our organiza-

tions’ business areas and facilitate projects at both CESE and 

IESE. Both CESE and IESE have developed a set of assets that 

are reusable for both centers, including: a training course for 

use with customers and collaborators, a process description, 

a tool for visualizing the GQM+Strategies® outputs, and case 

studies – all of which stem from the knowledge, experience, 

and expertise resulting from the various engagements 

between CESE and IESE with customers. 

TABLE OF CONTENT



114

InViz: Instant Visualization of Cybersecurity Attacks

The growing number of attacks on cyber networks has be-

come, in President Obama’s words, “one of the most serious 

economic and national security threats our nation faces” [1]. 

Tool and research support in the area of cyber forensics is in 

high demand.

Scientists at Fraunhofer CESE have created an initial research 

prototype called InViz – Instant Visualization of cybersecurity 

attacks. InViz enables human experts as well as novices to 

identify cybersecurity attacks by means of novel information 

visualization techniques. InViz is an easy-to-use tool that 

allows users to observe network traffic in real-time. The focus 

of CESE’s ongoing research is to understand how to effectively 

present information to enable efficient identification of attack 

patterns in the large amounts of data typically produced by 

today’s network devices.

The current prototype tool is proving to allow quick detection 

of different attack patterns, such as denial of service attacks 

(an attempt to make the target computer unresponsive), 

backdoor exploits (an attempt to use known security leaks in 

installed server software), and vulnerability scanners (an at-

tempt to identify specific weaknesses of network devices and 

servers, such as open ports).

[1]	 Department of Homeland Security, Cybersecurity Website,  

http://www.dhs.gov/files/cybersecurity.shtm, ac-cessed 1/6/2012.
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CESE in Figures

CESE experienced some contraction in its revenues in 2011 

vis à vis 2010. This was due to significant turmoil in the 

US Federal budget; the government nearly suspended all 

non-essential activities early in the year due to the national 

legislature’s inability to agree on funding priorities. Three of 

CESE’s largest projects were canceled as a result. However, the 

Center is not expected to show a loss for the year, due to ag-

gressive cost-containment measures that Center management 

implemented after the project cancellations.

Important new project wins included various efforts in the 

medical-device sector, both industrial and governmental; 

research projects through NASA’s Software Assurance Re-

search Program; and new research efforts in cybersecurity and 

datamining of social computing websites for law enforcement 

purposes. At the time of this report, final year-end figures 

for CESE were not available, but projections based on data 

through November 2011 suggest that third-party revenues 

will be approximately 10% lower than those of 2010. These 

should rebound somewhat in 2012. 

115

TABLE OF CONTENT



116

Contact

Dr. Christian Webel

Phone +49 631 6800-2185

Fax +49 631 6800-9 2185

christian.webel@iese.fraunhofer.de

Dr. Christian Webel

Further Information

Homepage of the Living Lab

www.futurelogisticslivinglab.

com

Fraunhofer Project Center for  
Transport and Logistics in Australia

Director: Dr. Glenn Geers, NICTA
Deputy Director: Dr. Christian Webel, Fraunhofer IESE

Since May 2010, the Fraunhofer Project Center for Transport and Logistics at the “National 

Information and Communication Technology Research Centre of Excellence, Australia (NICTA)“, 

under the leadership of Dr. Glenn Geers and in cooperation with Fraunhofer IESE, has been 

offering research and consulting services in the area of information and communication tech-

nologies (ICT) for logistics and intelligent transport management. The Fraunhofer Project Center 

is an important address for the Australian transport and logistics industry. 

As a special highlight, the Future Logistics Living Lab was officially opened on 23 February 2011 

together with SAP Research Australia. Its goal is the prototype realization of innovative systems, 

products, and processes in the area of logistics, and first results of these research collaborations 

(which have been ongoing since 2010) are already available. The number of partners of the 

Living Lab has increased since the opening from eight to currently 22. Altogether, three joint 

projects were started in 2011 and a total of six customer workshops were held. As far as 

dissemination is concerned, there were more than ten publications in professional logistics 

magazines and journals. Overall, the Living Lab counted more than 700 visitors, including 

high-level government and business delegations, such as the Minister of Science and Technol-

ogy of the People’s Republic of China, Dr. Wan Gang, as well as several delegations from the 

Australian and German parliaments.

Furthermore, two additional research collaborations were launched in 2011. In cooperation 

with Australian researchers from the NICTA institute, Fraunhofer IESE is working on the 

development of a domain-specific language for the elicitation and specification of logistics-

related requirements. Nowadays, consultants and analysts in the logistics field generally use 

their own experience, respectively that of their company, as a basis for developing novel ideas 

and adaptations for current and future logistics processes and applications. This includes, in 

particular, processes from the areas of fleet management, dynamic route planning, or load 

resp. capacity optimization. In these areas, it is necessary to elicit existing logistics data from 

the customer, package it, and analyze it using existing mathematical algorithms. The results are 

then integrated into new solutions in the best possible way. Success or failure strongly depends 

on the quality and relevance of the results regarding the customer‘s needs. In a first step, the 

domain-specific language will support analysts and consultants in eliciting and assessing exist-

ing needs and constraints together with their customers. To do so, the language will provide 

a framework for eliciting all necessary information, while also offering a selection of notations 

that the customer can comprehend. In a second step, the language and the underlying frame-

work will guide analysts through the systematic derivation of needed services and solutions and 

thus result in the systematic identification of the algorithms that are relevant for the analysis. 
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Collaboration Partner

NICTA

http://www.nicta.com.au/
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This will result in much closer alignment of future evaluation opportunities and result data with 

the original customer needs. On the one hand, logistics companies will thus get better support 

for their decision-making processes from more accurate evaluations, while analysts and consul-

tants, on the other hand, will be enabled to systematically evolve their existing algorithms and 

processes on the basis of real customer needs.

A further research project between NICTA and Fraunhofer IESE aims to investigate the effect of 

Cognitive Load on User Experience in a driving simulator. The project is motivated by the fact 

that both Cognitive Load and User Experience are understood to be critical in the automotive 

domain but little evaluation has taken place in this domain. For this purpose, NICTA and 

Fraunhofer IESE plan to conduct a controlled experiment in a driving simulator to investigate 

research questions like: (1) Is there a relationship between CL and UX? (2) If so, how strong 

is this relationship? (3) Does this relationship evolve or change over time, especially regarding 

different driving situations (easy, moderate, hard), different user interfaces (UIs) (graphical or 

tangible UIs), or different input methods (speech, touch) for interacting with a device in a car 

(e.g., navigation system)? In order to investigate these research questions, the first challenge to 

be solved is related to the design of such an experiment, in particular how to manipulate and 

measure these “human-oriented” variables CL and UX in a driving simulator.

The Future Logistics Living Lab 

in Sydney, Australia
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Dr. Karina Villela

Phone +49 631 6800-2173

Fax +49 631 6800-9 2173

karina.villela@iese.fraunhofer.de

Dr. Karina Villela

Fraunhofer Project Center on  
Software and Systems Engineering  
in Brazil

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

In 2011, Fraunhofer IESE and the Federal University of Bahia (UFBA) in Brazil worked on a 

sound business plan for the Fraunhofer Project Center on Software and Systems Engineering 

at UFBA. UFBA is the leading university in the State of Bahia, which is very active in the area 

of software engineering. Its Software Engineering Laboratory (LES) has eleven researchers with 

PhD degrees, who have published close to 300 papers in the last five years (http://les.dcc.ufba.

br). In recent years, researchers from LES participated in several R&D projects with the energy, 

health, and IT industries.

The goal of the Fraunhofer Project Center at UFBA is to expand LES’s activities in order to not 

only produce relevant research results and provide high-level education, but also to act as a 

strong source of new technologies and solutions to the industry inside and outside the country. 

The cooperation between LES and Fraunhofer IESE will enable, facilitate, and accelerate the 

development of innovative solutions for the Brazilian industry. Examples of technical areas in 

which LES/UFBA and Fraunhofer IESE intend to collaborate are:

�� Software engineering processes, methods, and techniques for critical and/or large systems

�� Maintenance, evolution, and reengineering of critical and/or large systems

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

�� Open-source software for eGovernment and for suppliers’ product and process certification

�� Software technologies for ambient assisted living and large-scale field studies

�� Mobile business applications 

In order to implement a successful Fraunhofer Project Center, several work packages have been 

defined:

Competence development and technology transfer in Engineering: The goal is to 

support the efficient development and maintenance of software and systems in the aforemen-

tioned technical areas. To this end, the following relevant tasks have already been identified:  

1) reuse infrastructure and variation management, 2) modularity, architecture, and evolution, 

and 3) development of mobile applications and context-sensitive systems.
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Competence development and technology transfer in Quality: Here, the goal is to sup-

port customer companies in assuring the quality of their software processes and products, or 

even the quality of third parties’ processes and products. The corresponding tasks will be:  

1) software process improvement and assessment, and 2) quality assessment of software 

products and components.

Demonstration and dissemination of competencies in a business-oriented way, which will 

pursue two of the following initiatives: 1) creation of courses and trainings in software and 

systems technologies, 2) establishment of an ICT demonstration laboratory, or 3) establishment 

of a competence center on open software. Courses and trainings, carried out either in a tradi-

tional way or based on eLearning, have great potential because many professionals in Brazil are 

willing to obtain further education after the end of their studies. The decision about whether to 

establish an ICT Demonstration Laboratory or an Open Source Competence Center will depend 

on market opportunities and industry interest.

Additional work will include establishing the Fraunhofer Project Center as such, as well as 

continuous project acquisition and management activities.

The Fraunhofer Project Center at UFBA is open in the sense that other universities across Brazil 

may be considered as associated partners. Furthermore, associated partners could eventually 

become members. In this sense, the University of Sao Paulo in the city of Sao Carlos (USP/SC) 

has already expressed its willingness to join the initiative and contribute its expertise in critical 

embedded systems.

The opening ceremony of the Fraunhofer Project Center at UFBA took place on 09 March 

2012, in the presence of the Executive Director of Fraunhofer IESE, Prof. Rombach, the Lord 

Mayor of Kaiserslautern, Dr. Klaus Weichel, and various representatives of businesses from 

Kaiserslautern. 
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NUTES – Brazil‘s Crash Test for  
Software in Medical Devices

Sören Kemmann

The Brazilian partner in this project is the State University of Paraíba (UEPB). Since 2008, the 

university, in a partnership with the Brazilian Ministry of Health, has been investing in the 

creation of a regional center of Biomedical Engineering. This action is part of a major project of 

the Brazilian Federal Government regarding the promotion and development of the Brazilian 

Health Industrial Complex and the design of a new legal and institutional framework to support 

technological innovation on strategic devices and improve local competencies. The acronym 

“NUTES“, which may not sound very scientific at first glance, stands for “Núcleo de Tecnologias 

Estratégicas em Saúde“, meaning “Center for Strategic Technologies in Health Care“. The 

establishment of this center is being funded by the Brazilian government. The choice of loca-

tion fell on Campina Grande in the State of Paraíba in order to improve the rather weak local 

economic situation. The goal is to improve the quality of software-intensive medical devices. 

This goal also envisions that the center shall perform the certification of software-intensive 

medical devices.

In Brazil, the certification of medical devices was already introduced by the Brazilian Ministry of 

Health in 1993. Since then, the expected maturation of product quality in hardware develop-

ment has improved significantly. However, this process is only in the early stages as far as 

software as an integral component of modern medical devices and, subsequently, the quality 

assurance and quality evaluation of software are concerned.

From a standards point of view, adherence to processes is required; “however, the safety of the 

software and/or the software-intensive medical device is only ensured insufficiently by this“, 

says Soeren Kemmann, manager of the project at Fraunhofer IESE. He explains this using an 

analog process in mechanical engineering: “If this approach were to be used in mechanical 

engineering, then a standard would prescribe, for example, that you must pay attention to 

stiffness when constructing a chassis, and document this, but nothing else! A Word document 

proving that one has considered everything (in a qualified manner) would be sufficient.” Thus, 

there would be no crash test or test drives: unimaginable in mechanical engineering. 

“We are thus developing a crash test for software in medical devices!”

Contact

Sören Kemmann

Phone +49 631 6800-2218

Fax +49 631 6800-9 2218

soeren.kemmann@iese.fraunhofer.de
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Such a crash test for software is a desirable goal, not only in Brazil. In Germany, too, there is no 

established process for checking software as a whole similar to a crash test. This also leads to 

issues to be investigated by science:

�� What is software quality? 

�� What are criteria that can be checked and proven? 

This is the area where Fraunhofer IESE can optimally leverage its many years of experience in 

software engineering. For Fraunhofer IESE as an independent institution that has already au-

thored several expert reports about large software systems, e.g. for court cases, this is an ideal 

task. In addition, the role of the Fraunhofer-Gesellschaft as a transfer organization between 

science and business is also leveraged in the best possible way. Thus, we are not only able to 

answer the scientific challenges in a competent manner, but we can also answer the “how“ of 

practical application in addition to the “what“ of scientific research: 

�� How do I actually check quality?

�� How can I assess the criteria? 

It is obvious that here we have a task in the spirit of Fraunhofer. The context of realizing it 

in Brazil is also custom-tailored, so to speak, for an internationally oriented institute such as 

Fraunhofer IESE. 

“The partnership and technical cooperation with Fraunhofer IESE will allow Brazil to 

quickly, objectively, and within a short period of time absorb knowledge and method-

ologies that are necessary for the development and evaluation of embedded software 

in medical devices.”

Prof. Dr.-Ing Misael Morais (UEPB), NUTES project leader in Brazil

Collaboration Partners

State University of Paraíba

http://www.uepb.edu.br

Brazilian Innovation Agency

http://www.finep.gov.br

Brazilian Ministry of Health

http://www.saude.gov.br
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Dr. Adam Trendowicz

Business Alignment with GQM+Strategies® –
Headed for Success with the Right Software 
and Information Strategy

Software-intensive systems and services are becoming increasingly important in today’s 

information society and thus constitute a central driver for innovation and growth in an organi-

zation. One of the consequences is that business success depends on IT and software strategies 

and that it is extremely important for an organization to look at these strategies in the context 

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 

development 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 

recommendations is facilitated by means of a decision model. 

Since 2009, the Japanese Information-technology Promotion Agency, Japan (IPA) has been 

transferring the GQM+Strategies® approach to software organizations in Japan. IPA is a 

Japanese government agency established for the purpose of transferring innovative information 

technologies into the Japanese industry. In particular, the activities of IPA focus on (1) assuring 

the security and reliability of social IT services and systems, (2) strengthening international 

competitiveness, and (3) cultivating highly skilled world-class IT human resources. The Software 

Engineering Center of IPA (IPA/SEC), in collaboration with Fraunhofer IESE, has been promot-

ing the GQM+Strategies® approach through multiple seminars and workshops followed by 

GQM+Strategies® application initiatives performed within individual software organizations.  

Several applications of GQM+Strategies® at various software organizations have shown that its 

use can noticeably improve the transparency, availability, and measurability of strategies and 

goals:

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

across all organizational levels.

Collaboration Partner

Information-technology 

Promotion Agency, Software 

Engineering Center

www.ipa.go.jp/index-e.html

Contact

Dr. Adam Trendowicz

Phone +49 631 6800-2193

Fax +49 631 6800-9 2193

adam.trendowicz@iese.fraunhofer.de
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�� 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. 

The GQM+Strategies® approach supports a number of different application scenarios. For ex-

ample, the method was applied in the context of insurance companies where it addressed two 

purposes:

�� Identifying IT strategies for expanding insurance services to new domains.

�� Selecting from a large number of project proposals a subset of projects (project portfolio) 

that was optimal with respect to the trade-off between their contribution to organizational 

business goals and their cost (total project budget).

The GQM+Strategies® visualiza-

tion tool is used interactively in 

workshops to model the rela-

tionships between an organiza-

tion’s goals and strategies and 

their success and to assess them 

by means of measurement data.
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MUNDUS –
MUltimodal Neuroprosthesis for Daily Upper 
Limb Support

Contact

Dr.-Ing. Andreas Jedlitschka

Phone +49 631 6800-2260

Fax +49 631 6800-9 2260

andreas.jedlitschka@iese.fraunhofer.de

Dr.-Ing. Andreas  

Jedlitschka

Further Information

Project Homepage

www.mundus-project.eu

Funded by the European Union: 

MUNDUS EU-FP7 ICT-4-7.2 –  

Accessible and Assistive ICT,  

GA # 248326

124

Assistive technologies are intended to enable people with impairments to live independent 

lives. Most solutions to support people with severe motor impairments completely substitute 

their natural interaction with the world, which is an obstacle to the acceptance of such 

solutions. In terms of human dignity and self-esteem, however, missing motor functions 

rather need to be restored with the help of assistive technologies, and support should only be 

provided to the extent necessary. Nine European organizations, including universities, research 

institutes, companies, and a hospital, each with outstanding competencies in their respective 

field, have bundled their expertise in the EU project MUNDUS (MUltimodal Neuroprosthesis for 

Daily Upper Limb Support) to research and develop an assistive framework that shall provide 

support for arm and hand functions in order to help severely motor-impaired people recover 

the ability to interact independently with their environment. 

The central element of MUNDUS is the MUNDUS controller, which integrates multimodal infor-

mation collected via electromyography, bioimpedance, head/eye tracking, and brain-computer 

interface commands and uses this information as input for the actuators. Any residual control 

the end-user may still possess is used as input by MUNDUS, so that an activity is supported 

minimally, but optimally. The MUNDUS actuators modularly combine a lightweight and 

non-cumbersome exoskeleton – a biomimetic wearable neuroprosthesis for arm motion – to 

compensate for the weight of the arm and a mechanical construction to assist a person in 

grasping an object. Light weight and easy handling are crucial factors in terms of the solution’s 

applicability in home/work environments. Specific scenarios in home and work environments 

will be used for the subjective and quantitative assessment of the system’s usability by real 

end-users. 

The expertise in neuroprosthesis design, motor control, motor learning simulations, and motion 

analysis of the Bioengineering Department of Politecnico di Milano (Italy) contributes to the 

design of a biomimetic controller and stimulation strategies for a Neuromuscular Electrical 

Stimulation (NMES) system, the simulation of motor control for arm movement trajectory plan-

ning, and the integration of an eye-tracking system as one of the user interfaces. Another user 

interface is a brain-computer interface being developed by the Brain-Computer-Interface Group 

at the Technical University of Berlin (TUB). The Control Systems Group at TUB is implement-

ing the control of the actuators and the muscles in a real-time system. The Research Group for 

Machine Elements and Rehabilitation Engineering within the Department of Engineering Design 

and Logistics Engineering at Vienna University of Technology (Austria) contributes to the 

design of the lightweight exoskeleton, applying lightweight materials and lightweight construc-
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tion concepts. In addition, specific dampers and actuators based on magnetorheological fluids 

will be developed. The Automatic Control Laboratory of the Swiss Federal Institute of Tech-

nology Zurich (Eidgenössische Technische Hochschule Zürich) contributes its competencies for 

the development of a wearable system to deliver functional electrical stimulation and for the 

algorithms to elicit motor function to achieve functional grasping. 

The involved companies are specialists in rehabilitation. Based on its existing products, Hocoma 

(Switzerland) has competencies regarding the development of a lightweight exoskeleton. Also, 

as one of the main exploitation partners, they support the adaptation and integration of newly 

developed technologies into a working system to be used for clinical evaluation. Hocoma will 

also take care of the market-oriented implementation of the technologies and certification with 

regard to commercialization. The second company, Ab.Acus (Italy), contributes its competen-

cies in the area of interactive products. CF Consulting (Italy) is responsible for the administra-

tive part of the project management. 

Valduce is an Italian hospital experienced in experimenting with advanced ICT technologies 

for medical applications; it will provide the environment for evaluating MUNDUS with real 

end-users.

Fraunhofer IESE is working especially on the integration of unobtrusive sensors into the overall 

system. Imaging sensors as well as sensors for measuring distance are used. The combined data 

from these sensors continually provide information about the relevant positions of the assisted 

person’s upper torso as well as about the objects located in this person’s work environment. 

The positional information is used by the system to plan the movement to be executed and, if 

needed, to correct it in real time. 

Furthermore, Fraunhofer IESE is developing an evaluation framework that will be used to 

systematically examine the effectiveness of MUNDUS in the field. In this context, a graphical 

user interface is being developed that shall enable the attending physician or nurse to assess 

the quality of the movement. To realize this interface, an appropriate assessment schema is be-

ing designed and implemented in close cooperation with the doctors involved. The empiricism 

team of Fraunhofer IESE will make major contributions to the development of the evaluation 

plan, i.e., the description of the process for systematic evaluation, as well as to the develop-

ment of appropriate measurement instruments, such as a questionnaire for determining the 

acceptance of MUNDUS by patients. 

Collaboration Partners

Politecnico di Milano

http://www.biomed.polimi.it/

nearlab/

Technical University of Berlin

http://www.tu-berlin.de/

Vienna University of Techno-

logy

http://www.tuwien.ac.at/

Swiss Federal Institute of 

Technology Zurich

http://www.ethz.ch/

Ospedale Valduce - Congre-

gazione delle Suore Infermie-

re dell’Addolorata

http://www.valduce.it/h_

congregazione.htm

Ab.Acus srl

http://www.ab-acus.com/

Hocoma AG

http://www.hocoma.com/

CF Consulting Finanziamenti 

Unione Europea srlC

http://www.cf-consulting.it/
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How to 
find us

Fraunhofer-Institut für Experimentelles Software Engineering

Fraunhofer-Platz 1

67663 Kaiserslautern

Germany

Phone +49 631 6800-6000

Fax +49 631  6800-1099

www.iese.fraunhofer.de

By car 

Coming from the West on Autobahn A6, take the exit 

Kaiserslautern-West (15), then go towards downtown and 

follow the signs towards the university. Before you get to 

the university, you will reach the building complex of the 

Fraunhofer Center a few hundred meters down Trippstadter 

Strasse, on the right side of the street.

Coming from the East on Autobahn A6, go to the Autobahn 

Interchange (“Autobahndreieck”) Kaiserslautern, and take 

the exit Kaiserslautern-Centrum (16a). Then first follow the 

signs towards Betzenberg Soccer Stadium, then towards the 

university. It is best to use the detour behind the train station 

via Zollamtstrasse; at the end of the street, continue straight 

ahead into Trippstadter Strasse. The building complex of the 

Fraunhofer Center is located approx. 500m down the street 

on the right side. 

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 Mölschbach) or no. 115 (towards Universität), 

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 (I95) South (East part of Washington 

Beltway, I495). 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 (I95)

Take I95 North to the Washington Beltway – I 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. 

At the light for Route 201 Kenilworth Avenue, turn right. 

Turn left onto River Road. 

After crossing over a small bridge, turn right onto University 

Research Court. 

Our building is at the end of University Research Court on the 

right. Go in the front doors in the center of the building.  

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

Directions from the Washington, DC area

Take DC-295 North, following signs for the Baltimore/Wash-

ington Parkway. Exit at Riverdale Road/Route 410, turning left 

onto Riverdale Road, which becomes East-West Highway. 

Go to Route 201 Kenilworth Avenue and turn right. 

Turn left onto River Road. 

After crossing over a small bridge, turn right onto University 

Research Court.  

Our building is at the end of University Research Court on the 

right. Go in the front doors in the center of the building.  

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

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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Fraunhofer Project Center for Software and  

Systems Engineering 

Parque Tecnológico de Salvador

Avenida Luiz Viana Filho

Loteamento Colinas do Jaguaribe, Lote M

Salvador, Bahia,

Brazil

Contact 

Prof. Dr. Manoel Mendonça 

Phone: + 55 71 3283-6343 

Email: mgmendonca@dcc.ufba.br

TABLE OF CONTENT



132132

Fraunhofer IESE Contact Persons

Executive Board 1001

1101

1201

1205

6000

2239

Prof. Dieter Rombach	

Executive Director

dieter.rombach@iese.fraunhofer.de

Prof. Peter Liggesmeyer	

Scientific Director

peter.liggesmeyer@iese.fraunhofer.de

Prof. Frank Bomarius

Director of Operations

frank.bomarius@iese.fraunhofer.de

Holger Westing

Managing Director 

Department Head Central Services

holger.westing@iese.fraunhofer.de

Yvonne Ortiz Guadalupe

Head of PR / Marketing

and Assistant to the Executive Director

yvonne.ortiz@iese.fraunhofer.de

Sonnhild Namingha

International Staff Advisor

Student Exchange Program

sonnhild.namingha@iese.fraunhofer.de

Staff Functions

Dial  Phone No. 

+49 631  6800- . . .
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Department Heads

2246

2218

2193

2103

2186

2181

Dr. Martin Becker 

Embedded Systems Development 

(ESD)

martin.becker@iese.fraunhofer.de

Sören Kemmann

Embedded Systems Quality  

Assurance (ESQ)

soeren.kemmann@iese.fraunhofer.de

Dr. Jens Heidrich

Measurement, Prediction &  

Empiricism (MPE)

jens.heidrich@iese.fraunhofer.de

Rolf Hendrik van Lengen

Process Compliance & Improvement 

(PCI)

rolf.van.lengen@iese.fraunhofer.de

Dr. Marcus Trapp

Information Systems Development 

(ISD)

marcus.trapp@iese.fraunhofer.de

Michael Eisenbarth

Information Systems Quality  

Assurance (ISQ)

michael.eisenbarth@iese.fraunhofer.de

Dr. Mario Trapp

Division

Embedded Systems

mario.trapp@iese.fraunhofer.de

Dr. Jens Heidrich 

Division

Process Management

jens.heidrich@iese.fraunhofer.de

Dr. Jörg Dörr	

Division

Information Systems

joerg.doerr@iese.fraunhofer.de

2272

2193

1601

Division Managers
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Ralf Kalmar

Produktbranchen

- Automobil- und Transportsysteme

- Automatisierung und Anlagenbau

- Medizinische Geräte

ralf.kalmar@iese.fraunhofer.de

Michael Ochs

IT- und Dienstleistungsbranchen

- Informationssysteme: 

  Finance, ERP/Software, Telekommunikation

- eGovernment

- Gesundheitswesen

michael.ochs@iese.fraunhofer.de

Dr. Mario Trapp

USA

mario.trapp@iese.fraunhofer.de

Dr. Christian Webel

Australien

christian.webel@iese.fraunhofer.de

Dr. Karina Villela

Brasilien

karina.villela@iese.fraunhofer.de

Dial  Phone No. 

+49 631  6800- . . .

Business Area Managers 1603

1604

2272

2185

2173

Ralf Kalmar

Produkct Industries

- Automotive and Transportation Systems

- Automation and Plant Engineering

- Medical Devices

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

International Coordinators
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Further Information

	Annual Report 2011/2012 of Fraunhofer IESE, print version  

(German)

	Annual Report 2011/2012 of Fraunhofer IESE, print version  

(English)

	Annual Report 2011/2012 of Fraunhofer IESE, CD-ROM 

version (German & English)

	Short films of Fraunhofer IESE, DVD, German

	Short films of Fraunhofer IESE, DVD, English

	 Fraunhofer IESE: Overview

	The Fraunhofer-Gesellschaft from A-Z

	Annual Report of Fraunhofer-Gesellschaft

	STI Software Technologie Initiative Kaiserslautern e. V.

	Please add my address

To receive further information, please fax us 

a copy of this page.

Fraunhofer-Institut für 

Experimentelles Software Engineering

Fraunhofer-Platz 1

67663 Kaiserslautern

Germany

Return Address

Title

Last Name, First Name

Company

Position

Department

Address

Zip Code / City

Phone

Fax

E-mail

Fax +49 631 6800-9 1002

www.iese.fraunhofer.de

A PDF file of the Fraunhofer IESE Annual Report 2011/2012 

with included Appendix and other publications (press releases, 

previous Annual Reports) are available at

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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Network in Science and Industry

Industrial 
Partners1 

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

-- 1&1 Internet AG, Karls-
ruhe

-- Ab.Acus srl, Milan, Italy

-- ABB AG, Mannheim

-- Absint Angewandte Infor-
matik GmbH, Saarbrücken

-- Accellere GmbH, St. 
Augustin

-- Accenture CAS GmbH, 
Kaiserslautern

-- actano GmbH, Munich

-- Adam Opel GmbH, Rüs-
selsheim

-- Airbus Deutschland, 
Hamburg

-- Albrecht JUNG GmbH & 
Co. KG, Schalksmühle

-- ALENIA SIA SPA	, Turin, 
Italy

-- ALSTOM Transport S.A., 
Levallois Perret, France

-- andrena objects ag, Karls-
ruhe

-- Ansaldo Sts, Genova, Italy

-- Astrium, Paris, France

-- Atlas Elektronik GmbH, 
Bremen

-- Audi AG, Ingolstadt

-- Audi Electronics Venture 
GmbH, Gaimersheim

-- AVL LIST GmbH	, Graz, 
Austria

-- Axpo Holding, Basel, 
Switzerland

-- B2M Software AG, Karls-
ruhe

-- BASF SE, Ludwigshafen

-- B. BRAUN AVITUM AG, 
Melsungen

-- BearingPoint GmbH, Berlin

-- Berlin Heart GmbH, Berlin

-- Binder Elektronik GmbH, 
Sinsheim

-- BMW Group Forschung 
und Technik GmbH, 
Munich

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

-- BrandMaker GmbH, 
Karlsruhe

-- BTC Embedded Systems 
AG, Oldenburg

-- Capgemini sd&m AG, 
Munich

-- CAS Software AG, Karls-
ruhe

-- CIBEK technology + trad-
ing GmbH, Limburgerhof

-- Cisco Systems GmbH, 
Stuttgart

-- Comlet Verteilte Systeme 
GmbH, Zweibrücken

-- CONNCEPT SWISS GMBH, 
Basel, Switzerland

-- Continental Automotive 
GmbH, Hannover

-- Continental Teves AG & 
Co. oHG, Frankfurt

-- ConWeaver GmbH, Darm-
stadt

-- Corisecio GmbH, Darm-
stadt

-- CosmosDirekt, Saar-
brücken

-- Daimler AG, Ulm

-- Dassault Systèmes, 
Suresnes, France

-- DENSO AUTOMOTIVE 
Deutschland GmbH,  
Eching

-- Deutsche Bahn AG, Berlin

-- Deutsche Lufthansa AG, 
Frankfurt

-- Deutsche Telekom AG, 
Neuss

-- Diehl Aerospace GmbH, 
Überlingen

-- EADS Deutschland GmbH, 
Munich

-- Eaton Electric BV, Hengelo,   
The Netherlands

-- Eckert & Ziegler BEBIG 
GmbH, Berlin

-- Elektrobit Automotive 
GmbH, Erlangen

-- Elma Trenew Electronic 
GmbH, Pforzheim

-- ESG Consulting GmbH, 
Fürstenfeldbruck

-- ETAS Entwicklungs- und 
Applikationswerkzeuge 
für elektronische Systeme 
GmbH, Stuttgart

-- EUROSEC GmbH, Kron-
berg

-- Eyeled GmbH, Saar-
brücken

-- FibuNet GmbH, Kalten-
kirchen

-- FIMI S.R.L., Milano, Italy

-- Ford Forschungszentrum 
Aachen GmbH, Aachen

-- ForTISS GmbH, Garching

-- Fredhopper, Amsterdam, 
The Netherlands

1)	 Industrial Partners are located in 
Germany unless stated otherwise.

-- FTI Engineering Network 
GmbH, Blankenfelde-
Mahlow

-- Fujitsu Laboratories of 
Europe Ltd., Hayes, UK

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

-- HegerFerrit GmbH, Enken-
bach-Alsenborn

-- Hella KGaA Hueck & Co, 
Lippstadt

-- Hocoma AG, Volketswil, 
Switzerland

-- ICT Solutions AG, Trier

-- IDCH Germany GmbH, 
Lemberg

-- IDS Scheer, Saarbrücken

-- IHK Darmstadt Service 
GmbH, Darmstadt

-- IHK Zetis GmbH, Kaisers-
lautern

-- IMACS GmbH, Bad 
Kreuznach/Planig

-- IMC AG, Saarbrücken

-- Infinion Technologies, 
Neubiberg

-- Insiders GmbH, Kaisers-
lautern

-- Intel GmbH, Feldkirchen

-- intelligent views gmbh, 
Darmstadt

-- IT Power Consultants, 
Berlin

-- itestra GmbH, Kaufering

-- John Deere European 
Technology Innovation 
Center, Kaiserslautern 

-- John Deere Moline Tech-
nology Innovation Center, 
Moline, USA
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-- KEIPER GmbH & Co. KG, 
Kaiserslautern

-- KOBIL Systems GmbH, 
Worms

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

-- KSB Aktiengesellschaft, 
Pegnitz

-- Liebherr-Aerospace, Lin-
denberg

-- Lufthansa Systems Pas-
senger Services GmbH, 
Raunheim

-- Medcom Gesellschaft für 
medizinische Bildverarbei-
tung mbH, Darmstadt

-- MELAG oHG Medizintech-
nik, Berlin

-- mineway GmbH, Saar-
brücken

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

-- MIZAR Automazione 
S.P.A., Turin, Italy

-- Motorola GmbH, Traun-
stein

-- MULTITEL ASBL, Mons, 
Belgium

-- Murex S.A.S., Paris, France

-- N.A.T. GmbH, St. Augustin

-- Netbiscuits GmbH, Kaisers-
lautern

-- Ontoprise GmbH, Karls-
ruhe

-- OpenSynergy GmbH, 
Berlin

-- OrgaTech Unterneh-
mensberatung, Lünen

-- Philips Consumer Lifestyle 
Advanced Technology, 
Eindhoven, The Nether-
lands

139

-- Porsche Engineering 
Group GmbH, Weissach

-- Porsche Informatik GmbH, 
Bergheim, Austria

-- proALPHA Software AG, 
Weilerbach

-- psb intralogistics GmbH, 
Pirmasens

-- P+S WERFTEN GmbH, 
Stralsund

-- QA Systems GmbH	
Stuttgart

-- RA Dres. Müller & Alt-
meyer, Saarbrücken

-- RadiSys GmbH, Hallberg-
moos

-- R&D-Ware Oy, Espoo, 
Finland

-- Robert-Bosch GmbH, 
Stuttgart

-- Roche Diagnostics GmbH, 
Mannheim

-- Roland Berger Strategy 
Consultants GmbH, Ham-
burg

-- RST Industrie Automation 
GmbH, Ottobrunn

-- SAP AG, Walldorf

-- Schalker Eisenhütte 
Maschinenfabrik GmbH, 
Gelsenkirchen

-- Schenker AG, Essen

-- SEEBURGER AG, Bretten

-- SIEDA GmbH, Kaiserslau-
tern

-- Siemens AG, Munich

-- Sirrix AG, Saarbrücken

-- Software AG, Darmstadt

-- Sopera GmbH, Bonn

-- Sportbund Rheinhessen, 
Mainz

-- SWM Services GmbH, 
Munich

-- Sysgo AG, Klein-Wintern-
heim

-- TecNet GmbH, Berlin

-- Terex Demag GmbH, 
Zweibrücken

-- Testo AG, Lenzkirch

-- T-Systems Enterprise Ser-
vices GmbH, Frankfurt

-- TÜV SÜD Automotive 
Gmbh, Munich

-- Ubigrate GmbH, Dresden

-- User Interface Design 
GmbH, Ludwigsburg

-- UT GESTION TIC ECOPET-
ROL, Bogotá, Colombia

-- Vector Informatik GmbH, 
Stuttgart

-- Vision Tools Bildanalyse 
Systeme GmbH, Waghäu-
sel

-- Vodafone Omnitel N.V., 
Ivrea, Italy

-- Volkswagen Aktiengesell-
schaft, Wolfsburg

-- Volvo Technology Corpora-
tion, Göteborg, Sweden

-- Wind River GmbH, Isma-
ning 

-- Wiwie GmbH, Bexbach

-- XING AG, Hamburg

-- XiSys Software GmbH, 
Randersacker
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Development Institute for 
Computer Science Tools 
and Systems), Oldenburg

-- Regierungspräsidium 
Gießen (Gießen Regional 
Administrative Authority), 
Gießen

-- Stadt Kaiserslautern (City 
of Kaiserslautern)

-- Technische Universität 
Berlin 

-- Technische Universiät 
Carolo-Wilhelmina, Braun-
schweig

-- Technische Universität 
Darmstadt, Darmstadt

-- Technische Universität 
Dresden, Dresden

-- Technische Universität 
Kaiserslautern (University 
of Kaiserslautern),  
Kaiserslautern

-- Technologie-Initiative 
SmartFactory KL e.V., 
Kaiserslautern 

-- Universität Paderborn, 
Paderborn

-- Universität Würzburg, 
Würzburg

-- VDI/VDE Innovation + 
Technik GmbH (VDI - The 
Association of German 
Engineers), Berlin

-- Westpfalz-Klinikum 
GmbH, Kaiserslautern

-- Zentralinstitut für Seelische 
Gesundheit (ZI) (Central In-
stitute of Mental Health), 	
Mannheim

-- Zentrum für Wirtschafts-
informatik (Center for 
Business Informatics), 
Universität Mannheim, 
Mannheim

National Research 
Partners

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

-- CyberForum e.V., Karls-
ruhe

-- DESY Deutsches Elek-
tronen-Synchrotron, 
Hamburg

-- Deutsches Forschungs-
zentrum für Künstliche 
Intelligenz GmbH (DFKI) 
(German Research Center 
for Artificial Intelligence 
GmbH), Kaiserslautern/ 
Saarbrücken

-- Deutsche Informatik-Aka-
demie (DIA), Bonn

-- Deutsches Zentrum für 
Luft- und Raumfahrt e.V. 
(German Aerospace Cen-
ter), Köln

-- 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

-- Georg-August-Universität 
Göttingen, Göttingen

-- Hessisches Landesamt für 
Straßen- und Verkehrswe-
sen (Hessian State Office 
for Roads and Traffic), 
Frankfurt

-- Hochschule für Technik 
und Wirtschaft des Saar-
landes (Saarland Univer-
sity of Applied Science), 
Saarbrücken

-- Humboldt-Universität zu 
Berlin, Berlin 

-- INI-GraphicsNet Stiftung, 
Darmstadt

-- Institut für Informatik IV, 
Technische Universität 
München (Institute for 
Computer Science, TU 
München), Munich

-- Institut für Medizinische 
Biometrie und Informatik, 
Universitätsklinikum Hei-
delberg (Institute for Medi-
cal Biometry and Informa-
tics, Heidelberg University 
Hospital), Heidelberg

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

-- Institut für Programm-
strukturen und Datenor-
ganisation, KIT Karlsruher 
Institut für Technologie 
(Karlsruhe Institute of 
Technology), Karlsruhe

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

-- Oldenburger Forschungs- 
und Entwicklungsinstitut 
für Informatik-Werkzeuge 
und -Systeme OFFIS e.V. 
(Oldenburg Research and 
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International 
Research Partners

-- Aalborg Universitet, Aal-
borg, Denmark

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

-- Aristotle University of 
Thessaloniki, Thessaloniki, 
Greece

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

-- Budapest University of 
Technology and Econom-
ics, Biomedical Engineer-
ing Knowledge, Budapest, 
Hungary

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

-- Center for Research and 
Technology Hellas, Thermi-
Thessaloniki, Greece

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

-- Centro Ricerche Fiat, 
Torino, Italy

-- Chalmers Tekniska Hoeg-
skola Aktiebolag, Göte-
borg, Sweden

-- Clemson University, Clem-
son, USA

-- Congregazione Suore 
Infermiere dell’ Addolo-
rata “Ospedale Valduce”, 
Como, Italy

-- Eidgenössische Technische 
Hochschule (Swiss Federal 
Institute of Technology), 
Zurich, Switzerland

-- European Software Insti-
tute, Zamudio, Spain

-- Experimental Software 
Engineering Group (UMD/
ESEG), University of Mary-
land, College Park, USA
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-- Graz University of Technol-
ogy, Graz, Austria

-- Groupe des Ecoles de Té-
lécom, Institut National de 
Télécommunications, Évry 
Cedex, France

-- Hungarian Association for 
Home Care and Hospice, 
MOH, Budapest, Hungary

-- Informationssicherheit / 
ZISC, Eidgenössiche Tech-
nische Hochschule Zürich 
(Zurich Information Secu-
rity Center, Swiss Federal 
Institute of Technology Zu-
rich), Zurich, Switzerland

-- Information-technology 
Promotion Agency, Tokyo, 
Japan

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

-- Instituto de Ciencias 
Matemáticas de Computa-
caom, Universidade de São 
Paulo, São Paulo, Brazil

-- ITACA, Valencia, Spain
-- Japan Aerospace Explora-

tion Agency JAXA, Tokyo, 
Japan

-- Katholieke Universiteit 
Leuven, Leuven, Belgium

-- Kungliga Tekniska Högs-
kolan, Stockholm, Sweden

-- Kyungpook National 
University, Daegu, South 
Korea

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

-- Lulea Tekniska Universitet, 
Lulea, Sweden

-- National ICT Australia 
(NICTA), Eveleigh, Aus-
tralia

-- National Technical Uni-
versity of Athens, Athens, 
Greece

-- Norwegian University of 
Science & Technology, 
Trondheim, Norway

-- Office National d’Etudes et 
de Recherche Aérospatia-
les, Chatillon, France

-- Politecnico di Milano, 
Milan, Italy

-- Poznan University of Tech-
nology, Poznan, Poland

-- SIMULA Research Labora-
tory, Lysaker, Norway

-- Stichting Centrum voor 
Wiskunde en Informatica, 
Amsterdam, The Nether-
lands

-- Stiftelsen SINTEF, Trond-
heim, Norway

-- The University of Newcas-
tle upon Tyne, Newcastle 
upon Tyne, UK

-- TNO, The Hague, The 
Netherlands

-- Tongmyong University, 
Busan, South Korea

-- Tsinghua University, Bei-
jing, China

-- Universidad Politécnica de 
Madrid, Madrid, Spain

-- Universidade Estadual da 
Paraíba, Campina Grande, 
Brazil

-- Universidade Federal da 
Bahia, Salvador, Brazil

-- Università degli Studi di 
Trieste, Trieste, Italy

-- Università di Bologna, 
Bologna, Italy

-- Universitetet I Oslo, Oslo, 
Norway

-- University of Manchester, 
Manchester, UK

-- Vienna University of Tech-
nology, Vienna, Austria

-- VTT Electronics, Oulu, 
Finland

International 
Software 
Engineering 
Network (ISERN)

-- Aalto University School of 
Science and Technology 
(TKK), Finland

-- ABB Corporate Research, 
USA

-- Avaya Labs, USA 

-- Blekinge Institute of Tech-
nology, Sweden 

-- Brigham Young University, 
USA

-- COPPE/Rio de Janeiro Fed-
eral University, Brazil 

-- Fraunhofer Center for 
Experimental Software En-
gineering Maryland, USA 

-- Fraunhofer Institute for 
Experimental Software 
Engineering, Germany 

-- Free University of Bolzano-
Bozen, Italy 

-- Information-technology 
Promotion Agency, Japan 

-- Institute of Software, Chi-
nese Academy of Sciences 
(ISCAS) - Lab for Internet 
Software Technology, 
China

-- IT University Copenhagen, 
Denmark

-- Japan Manned Space Sys-
tems Corporation JAMMS, 
Japan

-- Japan Aerospace Explora-
tion Agency JAXA, Japan 

-- Kalemun Research Inc., 
Canada

-- Leiden University, The 
Netherlands 

-- Lund University, Sweden 

-- Massachusetts Institute of 
Technology, USA 

-- Microsoft Research, USA 

-- Nara Institute of Science 
and Technology, Japan 

-- Naval Postgraduate 
School, USA 

-- North Carolina State Uni-
versity, USA 

-- Northrop Grumman, USA 

-- Norwegian University of 
Science and Technology, 
Norway 

-- NTT Data Corporation, 
Japan 

-- Osaka University, Japan 

-- Queens University, Belfast, 
UK

-- R&D Ware Oy, Finland

-- Robert BOSCH GmbH, 
Germany 

-- Simula, Norway 

-- SINTEF, Norway 

-- Technische Universität 
München, Germany 

-- Universidad Politécnica de 
Madrid, Spain 

-- Universidad Politécnica de 
Valencia, Spain 

-- Università degli Studi 
dell’Insubria, Italy 

-- Università degli Studi di 
Roma Tor Vergata, Italy 

-- University of Alabama, 
USA 

-- University of Alberta, 
Canada 

-- University of Auckland, 
New Zealand 

-- University of Bari, Italy 

-- University of Calgary, 
Canada 

-- University of Castilla-La 
Mancha, Spain 

-- University of Hawaii, USA 
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-- University of Helsinki, 
Finland 

-- University of Kaiserslau-
tern, Germany 

-- University of Maryland-
Baltimore County, USA 

-- University of Maryland-
College Park, USA 

-- University of New South 
Wales, Australia 

-- University of Oslo, Norway 

-- University of Oulu, Finland 

-- University of Sheffield, UK 

-- University of Southern 
California, USA 

-- University of Stuttgart, 
Germany

-- University of Technology 
Sydney, Australia 

-- University Politecnico di 
Torino, Italy 

-- University of Uruguay 
(ORT), Uruguay

-- USC’s Information Sciences 
Institute, USA

-- Vienna University of Tech-
nology, Austria 

-- VTT Electronics, Finland
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Visitors Hosted

Mr. Yusaku Nakata - Execu-
tive Director, Information-
technology Promotion Agen-
cy; Mr. Joji Tateishi - Senior 
Vice President, Software 
Engineering Center, Infor-
mation-technology Promo-
tion Agency; Mr. Katsutoshi 
Shinatni - Chief Advisor, 
Software Engineering Cen-
ter, Information-technology 
Promotion Agency; Mr. 
Yasuhiro Kikushima - Deputy 
Chief Information Officer at 
National Personnel Authority; 
Research Fellow at Software 
Engineering Center, Infor-
mation-technology Promo-
tion Agency; Mr. Norifumi 
Nomura - General Manager 
at Consulting Department, 
Solutions Business Promotion 
Division, ITOCHU Techno-
Solutions Corporation; Mr. 
Hisayoshi Adachi - Senior 
Manager, Corporate SEPG, 
Denso Corporation, Tokyo, 
Japan, January 26, 2011

Prof. Dr. Elisa Yumi  
Nakagawa, Professor, Dept. 
of Computer Systems, USP - 
University of São Paulo, Sao 
Carlos, Brazil, February 1, 
2011 - January 31, 2012

Matthew Crissler, Clemson 
University, Clemson, SC, USA	
May - July 31, 2011

Dr. Ihor Khuz, NICTA, Sydney, 
Australia, May 2 - July 1, 
2011

Dr. Olawande Daramola, 
Post-Doctoral Researcher, 
NTNU, Trondheim, Norway, 
June 26 -July 2, 2011

Manny Weber, Bachelor 
student, ETH, Zurich, Switzer-
land, June 27 - July 10, 2011

Dr. Kosaku Kimura	, Soft-
ware Innovation Laboratory, 
Fujitsu, Kawasaki, Japan, 
September 5 - 16, 2011

Daniel Cardoso de Morais, 
Bachelor student, Dept. of 
Electrical Engineering, Uni-
versidad Federal de Campina 
Grande, Campina Grande, 
Brazil, September 17, 2011 - 
February 28, 2012

Felipe de Farias Viana, Bache-
lor student, Dept. of Mechan-
ical Engineering, Universidad 
Federal da Paraiba, João 
Pessoa, Brazil, September 17, 
2011 - February 28, 2012

Liher Granado Lopez de Leto-
na, Master student, MGEP 
(Mondragon Goi Eskola Poli-
tekniko), Mondragon, Spain, 
October 1, 2011 - June 30, 
2012

Dr. Victor Pankratius, Head of 
Multicore Software Engineer-
ing investigator group, 	
Karlsruhe Institute of Tech-
nology, Karlsruhe, Germany, 
October 12, 2011
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Professional Contributions

Lecturing 
Assignments

Becker, M.: 
Lecture 
Product Line Engineering, 
Computer Science Depart-
ment, University of Kaisers-
lautern 
Winter 2010/2011 
Winter 2011/2012

Bomarius, F.: 
Lecture 
PDA, Mechatronics, University 
of Applied Sciences Kaisers-
lautern 
Winter 2011/2012

Lecture 
RA, Mechatronics, University 
of Applied Sciences Kaisers-
lautern 
Winter 2011/2012

Lecture 
OOSE, Mechatronics, Uni-
versity of Applied Sciences 
Kaiserslautern 
Winter 2011/2012

Lecture 
SEES, Mechatronics, Universi-
ty of Applied Sciences Kai-
serslautern 
Winter 2011/2012

Dörr, J.: 
Lecture 
Requirements Engineering, 
Computer Science Depart-
ment, University of Kaisers-
lautern 
Winter 2010/2011 
Winter 2011/2012

Lecture 
Software Entwicklung 2, 
Computer Science Depart-
ment, University of Kaisers-
lautern 
Summer 2011

Heidrich, J.:
Lecture	
Process Modeling, Computer 
Science Department, Univer-
sity of Kaiserslautern 
Summer 2011

Lecture 
Software Project and Process 
Management; Computer Sci-
ence Department, University 
of Kaiserslautern 
Summer 2011

Goepfert, B.:
Lecture	
Organization of Internal 
Information Centers, Faculty 
III Media, Information and 
Design, University of Applied 
Sciences and Arts of Han-
nover 
Winter 2011/2012

Hussain, T.:
Lecture	
Steuerungstechnik (Logic 
Control), Electrical and Com-
puter Engineering Depart-
ment, University of Kaisers-
lautern  
Winter 2010/2011

Kuhn, T.:
Lecture 
Operating Systems, Com-
puter Science Department, 
University of Kaiserslauter-
nummer 2011

Knodel, J.:
Lecture 
Software Maintenance and 
Evolution, Computer Science 
Department, University of 
Applied Sciences Mannheim 
Summer 2011

Lecture 
Framework-based GUI Devel-
opment, Computer Sciences 
/ Microsystems Technology 
Department, University of Ap-
plied Sciences Kaiserslautern 
Winter 2011/2012

Lecture 
Software Architecture, Com-
puter Science Department, 
University of Applied Sciences 
Mannheim 
Summer 2012

Liggesmeyer, P.:
Lecture
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