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

4707



Osvaldo Gervasi Marina L. Gavrilova (Eds.)

Computational
Science and Its
Applications —
ICCSA 2007

International Conference
Kuala Lumpur, Malaysia, August 26-29, 2007
Proceedings, Part III

@ Springer



Volume Editors

Osvaldo Gervasi

University of Perugia, Department of Mathematics and Computer Science
Via Vanvitelli, 1, 06123 Perugia, Italy

E-mail: osvaldo@unipg.it

Marina L. Gavrilova

University of Calgary, Department of Computer Science
500 University Dr. N.W., Calgary, AB, Canada

E-mail: marina@cpsc.ucalgary.ca

Associated Editors:

David Taniar
Monash University, Clayton, Australia

Andres Iglesias
University of Cantabria, Santander, Spain

Antonio Lagana
University of Perugia, Italy

Deok-Soo Kim
Hanyang University, Seoul, Korea

Youngsong Mun
Soongsil University, Seoul, Korea

Hyunseung Choo
Sungkyunkwan University, Suwon, Korea

Library of Congress Control Number: 2007933006
CR Subject Classification (1998): F, D, G, H, I, J, C.2-3
LNCS Sublibrary: SL 1 — Theoretical Computer Science and General Issues

ISSN 0302-9743
ISBN-10 3-540-74482-7 Springer Berlin Heidelberg New York
ISBN-13 978-3-540-74482-5 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

© Springer-Verlag Berlin Heidelberg 2007
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper SPIN: 12112180 06/3180 543210



Preface

This three volume set constitutes the proceedings of the 2007 International Con-
ference on Computational Science and its Applications, ICCSA 2007, held in
Kuala Lumpur, Malaysia, from August 26-29, 2007. It represents a compre-
hensive collection of 300 refereed full papers selected from approximately 1,250
submissions to ICCSA 2007.

The continuous support of computational science researchers has helped
ICCSA to become a firmly established forum in the area of scientific computing.
This year, the collection of fully refereed high-quality original works accepted as
long papers for presentation at ICCSA 2007 have been published in this LNCS
volume. This outstanding collection complements the volume of short papers,
published for the first time by IEEE CS. All of the long papers presented in this
collection of volumes share a common theme: computational science.

Over the past ten years, since the first conference on computational science
took place, this vibrant and promising area has firmly established itself as a vital
part of many scientific investigations in a broad gamut of disciplines. Having deep
roots in fundamental disciplines, such as mathematics, physics, and chemistry,
the computational science field is finding new applications in such broad and
diverse areas as aerospace and automotive industries, bioinformatics and nan-
otechnology studies, networks and grid computing, computational geometry and
biometrics, computer education, and art. Due to the growing complexity and so-
phistication of many challenges in computational science, the use of sophisticated
algorithms and emerging technologies is inevitable. Together, these far reaching
scientific areas help to shape this conference in the realms of state-of-the-art
computational science research and applications, encompassing the facilitating
theoretical foundations and the innovative applications of such results in other
areas.

The topics of the short refereed papers presented in this volume span all
the traditional as well as the emerging computational science areas, and are
structured according to the major conference themes:

— Computational Methods, Algorithms and Applications
— High Performance Technical Computing and Networks
— Advanced and Emerging Applications

Geometric Modeling, Graphics and Visualization

— Information Systems and Information Technologies

Moreover, selected short papers from 30 workshops and technical sessions on
such areas as information security, web learning, software engineering, compu-
tational intelligence, digital security, mobile communications, grid computing,
modeling, optimization, embedded systems, wireless networks, computational
geometry, computer graphics, biometrics, molecular structures, geographical in-
formation systems, ubiquitous computing, symbolic computations, molecular
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structures, web systems and intelligence, e-printing, and education are included
in this publication.

We are very grateful to the International Steering Committee and the In-
ternational Program Committee for their tremendous support in putting this
conference together, the nearly four hundred referees for their diligent work in
reviewing the submissions, and all the sponsors, supporting organizations and
volunteers of ICCSA for contributing their time, energy and resources to this
event.

Finally, we thank all authors for their submissions making the ICCSA confer-
ence year after year one of the premium events on the scientific community scene,
facilitating the exchange of ideas, fostering new collaborations, and shaping the
future of computational science.

August 2007 Osvaldo Gervasi
Marina L. Gavrilova
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