
Lecture Notes in Computer Science 2211
Edited by G. Goos, J. Hartmanis, and J. van Leeuwen



3
Berlin
Heidelberg
New York
Barcelona
Hong Kong
London
Milan
Paris
Tokyo



Thomas A. Henzinger
Christoph M. Kirsch (Eds.)

Embedded Software

First International Workshop, EMSOFT 2001
Tahoe City, CA, USA, October 8-10, 2001
Proceedings

1 3



Series Editors

Gerhard Goos, Karlsruhe University, Germany
Juris Hartmanis, Cornell University, NY, USA
Jan van Leeuwen, Utrecht University, The Netherlands

Volume Editors

Thomas A. Henzinger
Christoph M. Kirsch
University of California at Berkeley
Department of Electrical Engineering and Computer Sciences
Berkeley, CA 94720-1770, USA
E-mail: {tah,cm}@eecs.berkeley. edu

Cataloging-in-Publication Data applied for

Die Deutsche Bibliothek - CIP-Einheitsaufnahme

Embedded software : proceedings ; first international workshop / EMSOFT
2001, Tahoe City, CA, USA, October 8 - 10, 2001. Thomas A. Henzinger ;
Christoph M. Kirsch (ed.). - Berlin ; Heidelberg ; NewYork ; Barcelona ;
Hong Kong ; London ; Milan ; Paris ; Tokyo : Springer, 2001
(Lecture notes in computer science ; Vol. 2211)
ISBN 3-540-42673-6

CR Subject Classification (1998):C.3, D.1-4, F.3

ISSN 0302-9743
ISBN 3-540-42673-6 Springer-Verlag Berlin Heidelberg NewYork

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer-Verlag. Violations are
liable for prosecution under the German Copyright Law.

Springer-Verlag Berlin Heidelberg NewYork
a member of BertelsmannSpringer Science+Business Media GmbH

http://www.springer.de

© Springer-Verlag Berlin Heidelberg 2001
Printed in Germany

Typesetting: Camera-ready by author, data conversion by PTP-Berlin, StefanSossna
Printed on acid-free paper SPIN 10840826 06/3142 5 4 3 2 1 0



Preface

This volume contains the proceedings of EMSOFT 2001, the First International
Workshop on Embedded Software. The workshop was organized October 8–10,
2001, at Tahoe City, California. The steering committee of the workshop has the
following members:

Gérard Berry (Esterel Technologies, France)
Paul Hudak (Yale University, USA)
Hermann Kopetz (Technical University of Vienna, Austria)
Edward Lee (University of California, Berkeley, USA)
Ragunathan Rajkumar (Carnegie Mellon University, USA)
Alberto Sangiovanni-Vincentelli (University of California, Berkeley, USA)
Douglas Schmidt (Defense Advanced Research Projects Agency, USA)
Joseph Sifakis (Verimag Grenoble, France)

The workshop was sponsored jointly by the DARPA Information Technology
Office within the MobIES (Model-based Integration of Embedded Systems) pro-
gram (Dr. Janos Sztipanovits), and by the National Science Foundation (Dr.
Helen Gill). The workshop URL is www.emsoft.org.

Embedded software is software that interacts with physical processes. As em-
bedded systems increasingly permeate our daily lives on all levels, from micros-
copic devices to international networks, the cost-efficient development of reliable
embedded software is one of the grand challenges in computer science today. The
purpose of the workshop is to bring together researchers in all areas of computer
science that are traditionally distinct but relevant to embedded software develop-
ment, and to incubate a research community in this way. The workshop aims to
cover all aspects of the design and implementation of embedded software, inclu-
ding operating systems and middleware, programming languages and compilers,
modeling and validation, software engineering and programming methodologies,
scheduling and execution time analysis, networking and fault tolerance, as well
as application areas, such as embedded control, real-time signal processing, and
telecommunications.

All presentations at the workshop were by invitation. The following speakers
were invited:

Perry Alexander (University of Kansas, USA)
Rajeev Alur (University of Pennsylvania, USA)
Albert Benveniste (INRIA/IRISA Rennes, France)
Gérard Berry (Esterel Technologies, France)
Manfred Broy (Technical University of Munich, Germany)
Kenneth Butts (Ford Motor Company, USA)
Paul Caspi (Verimag Grenoble, France)
Patrick Cousot (École Normale Supérieure Paris, France)
David Culler (University of California, Berkeley, USA)
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Ron Cytron (Washington University, USA)
Luca de Alfaro (University of California, Santa Cruz, USA)
Thomas Henzinger (University of California, Berkeley, USA)
Paul Hudak (Yale University, USA)
Kevin Jeffay (University of North Carolina, USA)
Hermann Kopetz (Technical University of Vienna, Austria)
Edward Lee (University of California, Berkeley, USA)
Sharad Malik (Princeton University, USA)
Krishna Palem (Georgia Institute of Technology, USA)
Wolfgang Pree (University of Constance, Germany)
Ragunathan Rajkumar (Carnegie Mellon University, USA)
Martin Rinard (Massachusetts Institute of Technology, USA)
John Rushby (SRI International, USA)
Alberto Sangiovanni-Vincentelli (University of California, Berkeley, USA)
Shankar Sastry (University of California, Berkeley, USA)
Douglas Schmidt (Defense Advanced Research Projects Agency, USA)
Joseph Sifakis (Verimag Grenoble, France)
John Stankovic (University of Virginia, USA)
Janos Sztipanovits (Vanderbilt University, USA)
Lothar Thiele (ETH Zürich, Switzerland)
Pravin Varaiya (University of California, Berkeley, USA)
Steve Vestal (Honeywell Laboratories, USA)
Reinhard Wilhelm (University of Saarbrücken, Germany)
Niklaus Wirth (ETH Zürich, Switzerland)
Wayne Wolf (Princeton University, USA)

In addition to the invited presentations, there were two panels at the workshop.
The first group of panelists was from industry; they discussed the current and fu-
ture challenges in the industrial development of embedded software. The second
group of panelists was from academia; they discussed how the community should
organize itself to further both research and education in embedded software.

We are grateful to the steering committee, the invited speakers, the sponsors,
and the panelists for making the workshop a success. In addition, we wish to
thank Cynthia Ernest, Charlotte Jones, Peggy Kingsley, and Peter Ray for help
with the workshop organization.

July 2001 Tom Henzinger
Christoph Kirsch
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