Lecture Notes in Computer Science

Commenced Publication in 1973
Founding and Former Series Editors:
Gerhard Goos, Juris Hartmanis, and Jan van Leeuwen

Editorial Board

David Hutchison

Lancaster University, UK
Takeo Kanade

Carnegie Mellon University, Pittsburgh, PA, USA
Josef Kittler

University of Surrey, Guildford, UK
Jon M. Kleinberg

Cornell University, Ithaca, NY, USA
Friedemann Mattern

ETH Zurich, Switzerland
John C. Mitchell

Stanford University, CA, USA
Moni Naor

Weizmann Institute of Science, Rehovot, Israel
Oscar Nierstrasz

University of Bern, Switzerland
C. Pandu Rangan

Indian Institute of Technology, Madras, India
Bernhard Steffen

University of Dortmund, Germany
Madhu Sudan

Massachusetts Institute of Technology, MA, USA
Demetri Terzopoulos

University of California, Los Angeles, CA, USA
Doug Tygar

University of California, Berkeley, CA, USA
Moshe Y. Vardi

Rice University, Houston, TX, USA
Gerhard Weikum

Max-Planck Institute of Computer Science, Saarbruecken, Germany

4097



Xiaobo Zhou Oleg Sokolsky Lu Yan
Eun-Sun Jung Zili Shao Yi Mu
Dong-Chun Lee Daeyoung Kim
Young-Sik Jeong Cheng-Zhong Xu (Eds.)

Emerging Directions
in Embedded and
Ubiquitous Computing

EUC 2006 Workshops:

NCUS, SecUbiq, USN, TRUST, ESO, and MSA
Seoul, Korea, August 1-4, 2006

Proceedings

@ Springer



Volume Editors

Xiaobo Zhou
University of Colorado at Colorado Springs, USA, E-mail: zbo@cs.uccs.edu

Oleg Sokolsky
University of Pennsylvania, USA, E-mail: sokolsky @cis.upenn.edu

Lu Yan
Abo Akademi, Finland and University of Cambridge, UK, E-mail: lu.yan@ieee.org

Eun-Sun Jung
Samsung Advanced Institute of Technology, Korea, E-mail: eun-sun.jung @samsung.com

Zili Shao
Hong Kong Polytechnic University, China, E-mail: cszlshao@comp.polyu.edu.hk

Yi Mu
University of Wollongong, Australia, E-mail: ymu@uow.edu.au

Dong-Chun Lee
Howon University, Korea, E-mail: ldch@sunny.howon.ac.kr

Daeyoung Kim
Information and Communications University, Korea, E-mail: kimd @icu.ac.kr

Young-Sik Jeong
Wonkwang University, Korea, E-mail: ysjeong @ wonkwang.ac.kr

Cheng-Zhong Xu
Wayne State University, USA, E-mail: czxu@wayne.edu

Library of Congress Control Number: 2006929799
CR Subject Classification (1998): C.2, C.3,D.4,D.2, H4, K.6.5, H.5.3, K4

LNCS Sublibrary: SL 3 — Information Systems and Application, incl. Internet/Web
and HCI

ISSN 0302-9743
ISBN-10 3-540-36850-7 Springer Berlin Heidelberg New York
ISBN-13 978-3-540-36850-2 Springer Berlin Heidelberg New York

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. Violations are liable
to prosecution under the German Copyright Law.

Springer is a part of Springer Science+Business Media
springer.com

© IFIP International Federation for Information Processing 2006
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper SPIN: 11807964 06/3142 543210



Preface

This volume contains the proceedings of the workshops held in conjunction with
the IFIP International Conference on Embedded and Ubiquitous Computing,
EUC 2006, in Seoul, Korea, August 1-4, 2006.

The objective of these workshops is to complement the spectrum of the main
conference, which is a premier international forum for researchers and practi-
tioners from both industry and academia, by discussing hot topics and emerging
areas, by sharing recent progress and emerging results, and by promoting cutting-
edge research and future cooperation in embedded and ubiquitous computing.
With this objective in mind, we selected six workshops out of ten proposals
submitted to us for consideration:

— NCUS 2006: The Second International Symposium on Network-Centric
Ubiquitous Systems

— SecUbiq 2006: The Second International Workshop on Security in Ubiquitous
Computing Systems

— USN 2006: The Second International Workshop on RFID and Ubiquitous
Sensor Networks

— TRUST 2006: The First International Workshop on Trustworthiness, Relia-
bility and services in Ubiquitous and Sensor neTworks

— ESO 2006: The First International Workshop on Embedded Software Opti-
mization

— MSA 2006: The First International Workshop on Multimedia Solution and
the Assurance in the Ubiquitous Information Systems

Response to the call for papers was overwhelming. Six workshops received 375
submissions in total and accepted 102, representing an overall acceptance rate
of 27%. All papers published in the workshops proceedings were selected by the
Program Committee on the basis of referee reports. Each paper was reviewed by
independent referees who judged the papers for originality, quality, presentation,
and consistency with the themes of the workshops.

We would like to thank the EUC 2006 General Co-chair Cheng-Zhong Xu
and the Program Chair Edwin Sha for their guidance and vision, the Steering
Committee Co-chairs, Minyi Guo and Laurence T. Yang, for their support and
encouragement, chairs of individual workshops for their tireless efforts, and our
Korean colleagues for local arrangements. Special thanks are due to Haibo Yu
and Bin Xiao for their help with some publication issues.

We gratefully acknowledge sponsorship from the International Federation for
Information Processing (IFIP) and the cooperation of the IEEE Computer So-
ciety and Lecture Notes in Computer Science of Springer.

Finally, we hope you will enjoy the proceedings.

August 2006 Xiaobo Zhou and Oleg Sokolsky
EUC 2006 Workshops Chairs



The Second International Symposium

on Network-Centric Ubiquitous Systems
(NCUS 2006)

Historically, ubiquitous systems have been highly engineered for a particular
task, with no spontaneous interactions among devices. Recent advances in wire-
less communication and sensor and actuator technologies have given rise to a new
genre of ubiquitous systems. This new genre is characterized as self-organizing,
critically resource constrained, and network centric. The fundamental change is
communication: numerous small devices operating collectively, rather than as
standalone devices, form a dynamic ambient network that connects each device
to more powerful networks and processing resources.

NCUS 2006 was the successor of NCUS 2005 held in Nagasaki, Japan and
offered a premier international forum for researchers and practitioners from both
industry and academia to discuss hot topics and emerging areas, to share recent
progress and latest results, and to promote cutting-edge research and future
cooperation in ubiquitous systems and ubiquitous networking.

The exciting program was the result of the hard and excellent work of many
others. We would like to express our sincere appreciation to all authors for their
valuable contributions and to all TPC members and external reviewers for their
cooperation in completing the program under a very tight schedule.

Lu Yan et al.
NCUS 2006 Symposium Organizers

Executive Committee

Steering Co-chair:  Laurence T. Yang, St. Francis Xavier University, Canada
Lu Yan, Abo Akademi, Finland and University of
Cambridge, UK
Jianhua Ma, Hosei University, Japan
General Co-chairs:  Jingyuan (Alex) Zhang, University of Alabama, USA
Jon (Jong-Hoon) Youn, University of Nebraska at
Omaha, USA
Xiaobo Zhou, University of Colorado at Colorado
Springs, USA
Program Co-chairs: Luis Javier Garcia Villalba, UCM, Spain
Minyi Guo, University of Aizu, Japan
Yuh-Shyan Chen, National Chung Cheng University,
Taiwan
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The Second International Workshop on Security
in Ubiquitous Computing Systems
(SecUbiq 2006)

Ubiquitous computing technology provides an environment where users expect
to access resources and services anytime and anywhere. The serious security
risks and problems arise because resources can now be accessed by almost any-
one with a mobile device in such an open model. The security threats exploited
the weakness of protocols as well as operating systems, and also extended to
attack ubiquitous applications. The security issues, such as authentication, ac-
cess control, trust management, privacy and anonymity, etc., should be fully
addressed.

This workshop provides a forum for academic and industry professionals to dis-
cuss recent progress in the area of ubiquitous computing system security, and in-
cludes studies on analysis, models and systems, new directions, and novel appli-
cations of established mechanisms approaching the risks and concerns associated
with the utilization and acceptance of ubiquitous computing devices and systems.

This year we were very proud to receive 48 high-quality submissions. We
conducted a rigorous blind peer review process for each submission, with the
great support of all Program Committee members as well as a group of external
reviewers. Based on the reviews, we selected 13 papers to be included in this
program, representing an acceptance rate of 27%. We congratulate the authors
of accepted papers, and regret many quality submissions could not be included,
due to the time limit of this program.

Taking this opportunity, we would like to thank all the authors for their
contributions to the program. We would also like to thank the PC members and
external reviewers for their efforts in reviewing the submissions.

Yi Mu, Willy Susilo, and Bin Xiao
SecUbiq 2006 Workshop Organizers

Executive Committee

General Chair: Bin Xiao, Hong Kong Polytechnic University, China
Program Co-chairs:  Yi Mu, University of Wollongong, Australia
Willy Susilo, University of Wollongong, Australia
Steering Chair: Laurence T. Yang, St. Francis Xavier University,
Canada

Program Committee

Joonsang Baek University of Wollongong, Australia
Xiaofeng Chen Sun Yat-Sen University, China
Ed Dawson Queensland University of Technology, Australia
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The Second International Workshop on RFID
and Ubiquitous Sensor Networks
(USN 2006)

Welcome to the proceedings of the second annual International Workshop on
RFID and Ubiquitous Sensor Networks (USN 2006). In the emerging era of a
ubiquitous society, RFID and ubiquitous sensor networks will be essential tech-
nologies still with many challenging issues to be solved. Small enough to guar-
antee pervasiveness in the ubiquitous world, ubiquitous sensor networks provide
valuable information to be exploited for a great variety of sensor applications.
While there has been intensive research during the last few years, the consider-
ation of anywhere and anytime presence still presents new challenges, keeping
the topic of sensor networks in the center of ubiquitous systems investigation.
At the same time, radio frequency identification (RFID) shows a great potential
in market penetration to address today’s object identification systems, and its
technologies already entail a success for the industry with some field applications
across the globe. However, numerous questions about its implementation, capa-
bility, performance, reliability, economy and integration with other technologies
still remain to be answered.

The purpose of USN 2006 was to establish a discussion forum on all the chal-
lenges raised from the evolution of the ubiquitous sensor networks and RFID
technologies. As a unique opportunity to obtain insight into the leading tech-
nologies of the next pervasive era, USN 2006 tried to provide the place for
discussing and exchanging ideas from both academia and industry worldwide.
This year we received 46 submissions for the technical program, not only from
Asia, but also from Europe and North America and finally accepted 12 papers
of very high quality.

We owe a great deal of thanks to the members of the Program Committee and
the reviewers. The success of this year’s USN would not be possible without their
hard work. We are also grateful to all the members of the Steering Committee,
Jongsuk Chae, Sang-gug Lee, Hao Min, and Hyun Yoe for their advice and
support. Finally, our many thanks to Tomas Sdnchez Lépez of the Information
and Communications University for his great help in preparing the workshop.

USN 2006 was sponsored by the u-agriculture research center (ITRC program
of the Ministry of Information and Communication, Korea) and Auto-ID Labs,
Korea.

Daeyoung Kim
USN 2006 Workshop Chair
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The First International Workshop
on Trustworthiness, Reliability and Services
in Ubiquitous and Sensor neTworks

(TRUST 2006)

Welcome to the proceedings of the First International Workshop on Trustwor-
thiness, Reliability and services in Ubiquitous and Sensor networks (TRUST).
It was our pleasure to work with the Program Committee and all the other vol-
unteers who helped create this workshop. This workshop was organized with the
goal of providing a forum for the exciting research in the increasingly important
area of ubiquitous and sensor networks.

We wish to thank the authors of the 83 papers that were submitted for pub-
lication and presentation at the workshop. The workshop program contains 22
regular papers and 2 invited papers, which represents an acceptance rate of 27%.
The overall quality of submissions was high. We conducted a thorough review
of all the submissions, with each paper receiving three reviews on average. Due
to the large number of submissions, many good papers could not be included in
the workshop program. Our special thanks go to the Program Committee and
external reviewers listed below, who had the difficult task of reviewing the large
number of papers in a relatively short time.

We hope that you will enjoy the workshop program.

David Chadwick and Eun-Sun Jung
TRUST 2006 Workshop Organizers

Program Co-chairs:

David Chadwick University of Kent, UK
Eun-Sun Jung Samsung Advanced Institute of Technology, Korea

Program Committee

Sheikh Igbal Ahamed Marquette University, USA

Erik Berglund Link6ping University, Sweden
Kyungsan Cho Dankook University, Korea
Slo-Li Chu Chung Yuan Christian University, Taiwan

Yeh-Ching Chung National Tsing-Hua University, Taiwan
Antonio Coronato ICAR-CNR, Italy

Anind K. Dey Carnegie Mellon University, USA
Xinwen Fu Dakota State University, USA

George A.Gravvanis  Democritus University of Thrace, Greece
Vesna Hassler European Patent Office, Austria

Yeong-Deok Kim Woosong University, Korea
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The First International Workshop on Embedded
Software Optimization
(ESO 2006)

Embedded systems are driving an information revolution with their pervasion in
our everyday lives. The increasingly ubiquitous embedded systems pose a host
of technical challenges different from those faced by general-purpose computers
because they are more constrained in terms of timing, power, area, memory and
other resources. Embedded software optimization becomes a major concern for
embedded system design.

ESO 2006 aimed to provide a forum for scientists, engineers, and researchers
to discuss and exchange their new ideas, novel results, work in progress and
experience on all aspects of embedded software optimization. It covered a wide
range of theoretical and experimental topics in the area of embedded system
optimization including software optimization techniques for power, timing, mem-
ory minimization, code size optimization techniques, software design and opti-
mization for multi-core, parallel and heterogeneous embedded systems, software
management for memory systems, real-time software design and optimization,
trustworthy computing in embedded software, secure embedded software design,
application-specific embedded software design and optimization, code genera-
tion and optimization for embedded processors, compilation for reconfigurable
architectures, design space exploration and minimization, embedded Java opti-
mization, profiling and analysis techniques for embedded software, verification
and testing techniques for embedded software, power/energy estimation tools for
embedded software, system-level power/energy management, and case studies.

This year we were very proud to receive a huge amount of high-quality sub-
missions. We conducted a rigorous peer review process for each submission, with
the great support of all Program Committee members as well as a group of ex-
ternal reviewers. Based on the reviews, we selected 17 papers to be included in
this program. We congratulate the authors of accepted papers, and regret many
quality submissions could not be included, due to the time and space limit.

We would like to thank all the authors for their contributions to the program.
We would also like to thank the PC members and external reviewers for their
efforts in reviewing the submissions. Finally, we would like to thank Xiaobo
Zhou, the EUC Workshops Co-chair, for the guidance in the organization of this
workshop.

Zili Shao, Edwin H.-M. Sha, Yu Hen Hu, and Shuvra S. Bhattacharyya
ESO 2006 Workshop Organizers
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The First International Workshop
on Multimedia Solution and the Assurance in

the Ubiquitous Information Systems
(MSA 2006)

Rapid progress in computer hardware technology has made computers compact
(e.g., laptop, palmtop), powerful, and more affordable. Furthermore, recent ad-
vances in wireless data communications technology have spawned an increasing
demand for various types of services. As a result, we are witnessing an explosive
growth of research and development efforts in the field of mobile and ubiquitous
communication and computing systems.

The global growth of interest in the mobile and ubiquitous networks, cou-
pled with a growing high-bandwidth structure, will lead to a rapidly expanding
market for ubiquitous network services. Although there are currently no ap-
plications with great mass-market that require broadband network access, the
popularity of mobile network services should eventually affect the market for
ubiquitous networks. For this reason, wireless-based technologies, such as mul-
timedia synchronization technologies, intelligent context-aware schemes, intelli-
gent location-based systems (ILBS) solutions, intelligent transport system (ITS),
and the security of the ubiquitous information, need to be studied and devel-
oped for future services offered to subscribers in future ubiquitous information
systems. This ubiquitous information technology will allow users to travel within
an office building, from office to home, around the country and the world with
a portable computer in their hands. Disconnection will no longer be a network
fault, but a common event intentionally caused by the user in order to preserve
a consequence of mobility.

This MSA workshop contains a collection of high-quality papers on multime-
dia solution and the assurance in the ubiquitous information systems (MSA). In
addition to this, we received 54 quality submissions, as a result of the call-for-
papers for this topic. Each paper went through a rigorous, peer review process as
required by the EUC workshops organizers. Based upon the review committee’s
decision, 14 papers were selected for their original contributions as well as their
suitability to the topic of this workshop session.

Many people contributed to the creation of this special issue. Thanks are
due to Howon University Mobile Networks Lab members and Kunsan National
University Embedded and Mobile Networks Lab members for their contribu-
tions. Special thanks to the members of the review committee for their excellent
contributions. Their hard work, comments and suggestions have really helped
to improve the quality of the papers. We would like to take this opportunity
to thank everyone who made this workshop session possible: the authors, the
editorial staff of EUC 2006 and the publisher.

Dong Chun Lee, Howon University, Korea
On Behalf of MSA 2006 Workshop Organizers
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