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IFIP – The International Federation for Information Processing

IFIP was founded in 1960 under the auspices of UNESCO, following the First
World Computer Congress held in Paris the previous year. An umbrella organi-
zation for societies working in information processing, IFIP’s aim is two-fold:
to support information processing within its member countries and to encourage
technology transfer to developing nations. As its mission statement clearly states,

IFIP’s mission is to be the leading, truly international, apolitical
organization which encourages and assists in the development, ex-
ploitation and application of information technology for the benefit
of all people.

IFIP is a non-profitmaking organization, run almost solely by 2500 volunteers. It
operates through a number of technical committees, which organize events and
publications. IFIP’s events range from an international congress to local seminars,
but the most important are:

• The IFIP World Computer Congress, held every second year;
• Open conferences;
• Working conferences.

The flagship event is the IFIP World Computer Congress, at which both invited
and contributed papers are presented. Contributed papers are rigorously refereed
and the rejection rate is high.

As with the Congress, participation in the open conferences is open to all and
papers may be invited or submitted. Again, submitted papers are stringently ref-
ereed.

The working conferences are structured differently. They are usually run by a
working group and attendance is small and by invitation only. Their purpose is
to create an atmosphere conducive to innovation and development. Refereeing is
also rigorous and papers are subjected to extensive group discussion.

Publications arising from IFIP events vary. The papers presented at the IFIP
World Computer Congress and at open conferences are published as conference
proceedings, while the results of the working conferences are often published as
collections of selected and edited papers.

Any national society whose primary activity is about information processing may
apply to become a full member of IFIP, although full membership is restricted to
one society per country. Full members are entitled to vote at the annual General
Assembly, National societies preferring a less committed involvement may apply
for associate or corresponding membership. Associate members enjoy the same
benefits as full members, but without voting rights. Corresponding members are
not represented in IFIP bodies. Affiliated membership is open to non-national
societies, and individual and honorary membership schemes are also offered.
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Preface

This book presents the technical program of the International Embedded Sys-
tems Symposium (IESS) 2013. The design, analysis, and verification of embedded
systems are discussed from complementary views in chapters of this book, in-
cluding design methodologies, dealing with nonfunctional aspects, verification,
performance analysis, real-time systems design, and applications examples. The
book includes a special chapter dedicated to the BMBF-funded ARAMIS project
on Automotive, Railway and Avionics Multicore Systems. In addition, real-world
application case studies are presented discussing challenges and realizations of
embedded systems.

Over recent years, embedded systems have gained an enormous amount of
processing power and functionality and have entered several application areas,
owing to the fact that many of the formerly external components can now be in-
tegrated into a single System-on-Chip. This tendency has resulted in a dramatic
reduction in the size and cost of embedded systems. As a unique technology, the
design of embedded systems is an essential element of many innovations.

Embedded system smeet their performance goals, including real-time con-
straints, through a combination of special-purpose hardware and software com-
ponents tailored to the system requirements. Both the development of new fea-
tures and the reuse of existing intellectual property components are essential
to keeping up with ever-demanding customer requirements. Furthermore, design
complexities are steadily growing with an increasing number of components that
have to cooperate properly. Embedded system designers have to cope with mul-
tiple goals and constraints simultaneously, including timing, power, reliability,
dependability, maintenance, packaging and, last but not least, price.

The significance of these constraints varies depending on the application area
a system is targeted for. Typical embedded applications include consumer elec-
tronic, automotive, medical, and communication devices.

The International Embedded Systems Symposium (IESS) is a unique forum
to present novel ideas, exchange timely research results, and discuss the state
of the art and future trends in the field of embedded systems. Contributors and
participants from both industry and academia take active part in this sympo-
sium. The IESS conference is organized by the Computer Systems Technology
committee (TC10) of the International Federation for Information Processing
(IFIP), especially the working group 3.2 “Embedded Systems.”

IESS is a true interdisciplinary conference on the design of embedded systems.
Computer Science and Electrical Engineering are the predominant academic
disciplines concerned with the topics covered in IESS, but many applications
also involve civil, mechanical, aerospace, and automotive engineering, as well as
various medical disciplines.



VI Preface

In 2005, IESS was held for the first time in Manaus, Brazil. In this initial
instalment, IESS 2005 was very successful with 30 accepted papers ranging from
specification to embedded systems application. IESS 2007 was the second edition
of the symposium held in Irvine (CA), USA, with 35 accepted papers and two
tutorials ranging from analysis, design methodologies to case studies from auto-
motive and medical applications. IESS 2009 took place at the wonderful Schloss
Montfort in Langenargen, Germany, with 28 accepted papers and two tutorials
ranging from efficient modeling toward challenges for designers of fault-tolerant
embedded systems.

IESS 2013 was held in Paderborn, Germany, at the Heinz Nixdorf Museums-
Forum (HNF), which hosts the world largest computer museum.

The articles presented in this book are the result of a thorough review process
implemented by the Technical Program Committee. Out of 42 valid submissions,
22 full papers were accepted yielding an acceptance rate of 52%. In addition,
eight short papers are included yielding an overall acceptance rate of 74%.

First and foremost, we thank our sponsors dSPACE, ZF Friedrichshafen AG,
the Carl von Ossietzky University Oldenburg, and the Paderborn University for
their generous financial support of this conference. Without these contributions,
IESS 2013 would not have been possible in its current form. Very special thanks
to the Heinz Nixdorf Museums-Forum (HNF) for hosting the event. Especially,
we thank Gabriele Himmelsbach from HNF for her outstanding organizational
support in arranging the facilities and venue.

We would also like to thank IFIP as the organizational body for the promotion
and support of the IESS conference.

Last but not least, we thank the authors for their interesting research contri-
butions and the members of the Technical Program Committee for their valuable
time and effort in reviewing the articles.

June 2013 Gunar Schirner
Marcelo Götz

Achim Rettberg
Mauro C. Zanella
Franz J. Rammig
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Marcelo Götz Federal University of Rio Grande do Sul, Brazil
Gunar Schirner Northeastern University Boston, USA

Local Arrangements Chair

Achim Rettberg Carl von Ossietzky University, Oldenburg,
Germany

Publicity Chair

Marco Wehrmeister Santa Catarina State University, Brazil

Web Chair

Tayfun Gezgin OFFIS Insitute for Information Technology,
Oldenburg, Germany



VIII IFIP TC10 Working Conference

Finance Chair

Achim Rettberg Carl von Ossietzky University, Oldenburg,
Germany

Technical Program Committee

Samar Abdi Concordia University Montreal, Canada
Christian Allmann Audi Electronics Venture, Germany
Michael Amann ZF Friedrichshafen, Germany
Richard Anthony The University of Greenwich, UK
Jürgen Becker University of Karlsruhe, Germany
Alecio Binotto UFRGS, Brazil and LBNL, USA
Christophe Bobda University of Potsdam, Germany
Luigi Carro UFRGS, Brazil
Florian Dittmann TWT, Germany
Rainer Doemer University of California at Irvine, USA
Cecilia Ekelin Volvo Technology Corporation, Sweden
Rolf Ernst Technical University Braunschweig, Germany
Danubia B. Espindola FURG, Brazil
Masahiro Fujita University of Tokyo, Japan
Andreas Gerstlauer University of Texas Austin, USA
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Maher Fakih, Kim Grüttner, Martin Fränzle, and Achim Rettberg



Table of Contents XIII

Formal Verification of Concurrent Embedded Software . . . . . . . . . . . . . . . . 218
Dirk Nowotka and Johannes Traub

On the Homogeneous Multiprocessor Virtual Machine Partitioning
Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228

Stefan Groesbrink

Real-Time Systems

Fault-Tolerant Deployment of Real-Time Software in AUTOSAR ECU
Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238

Kay Klobedanz, Jan Jatzkowski, Achim Rettberg, and
Wolfgang Mueller

Adaptive Total Bandwidth Server: Using Predictive Execution Time . . . . 250
Kiyofumi Tanaka

Real-Time Service-Oriented Architectures: A Data-Centric
Implementation for Distributed and Heterogeneous Robotic System . . . . 262

Pekka Alho and Jouni Mattila

Contract-Based Compositional Scheduling Analysis for Evolving
Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272

Tayfun Gezgin, Stefan Henkler, Achim Rettberg, and Ingo Stierand

Embedded System Applications

Extending an IEEE 42010-Compliant Viewpoint-Based
Engineering-Framework for Embedded Systems to Support
Variant Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283
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