Lecture Notes in Computer Science

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

Editorial Board

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

New York University, NY, 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

3038



Springer
Berlin
Heidelberg
New York
Hong Kong
London
Milan

Paris

Tokyo



Marian Bubak Geert Dick van Albada
Peter M.A. Sloot Jack J. Dongarra (Eds.)

Computational
Science - ICCS 2004

4th International Conference
Krakow, Poland, June 6-9, 2004
Proceedings, Part III

Springer




Volume Editors

Marian Bubak

AGH University of Science and Technology

Institute of Computer Science and Academic Computer Center CYFRONET
Mickiewicza 30, 30-059 Krakow, Poland

E-mail: bubak @uci.agh.edu.pl

Geert Dick van Albada

Peter M. A. Sloot

University of Amsterdam, Informatics Institute, Section Computational Science
Kruislaan 403, 1098 SJ Amsterdam, The Netherlands

E-mail: {dick,sloot} @science.uva.nl

Jack J. Dongarra
University of Tennessee, Computer Science Department

1122 Volunteer Blvd, Knoxville, TN 37996-3450, USA
E-mail: dongarra@cs.utk.edu

Library of Congress Control Number: Applied for

CR Subject Classification (1998): D, F, G, H, I, J, C.2-3

ISSN 0302-9743
ISBN 3-540-22116-6 Springer-Verlag 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-Verlag. Violations are

liable to prosecution under the German Copyright Law.
Springer-Verlag is a part of Springer Science+Business Media
springeronline.com

(© Springer-Verlag Berlin Heidelberg 2004
Printed in Germany

Typesetting: Camera-ready by author, data conversion by PTP-Berlin, Protago-TeX-Production GmbH
Printed on acid-free paper SPIN: 11009337 06/3142 543210



Preface

The International Conference on Computational Science (ICCS 2004) held in
Krakéw, Poland, June 6-9, 2004, was a follow-up to the highly successful ICCS
2003 held at two locations, in Melbourne, Australia and St. Petersburg, Russia;
ICCS 2002 in Amsterdam, The Netherlands; and ICCS 2001 in San Francisco,
USA.

As computational science is still evolving in its quest for subjects of investi-
gation and efficient methods, ICCS 2004 was devised as a forum for scientists
from mathematics and computer science, as the basic computing disciplines and
application areas, interested in advanced computational methods for physics,
chemistry, life sciences, engineering, arts and humanities, as well as computer
system vendors and software developers. The main objective of this conference
was to discuss problems and solutions in all areas, to identify new issues, to
shape future directions of research, and to help users apply various advanced
computational techniques. The event harvested recent developments in compu-
tational grids and next generation computing systems, tools, advanced numerical
methods, data-driven systems, and novel application fields, such as complex sy-
stems, finance, econo-physics and population evolution.

Keynote lectures were delivered by David Abramson and Alexander V. Bog-
danov, From ICCS 2003 to ICCS 2004 — Personal Overview of Recent Advances
in Computational Science; lain Duff, Combining Direct and Iterative Methods
for the Solution of Large Sparse Systems in Different Application Areas; Chris
Johnson, Computational Multi-field Visualization; John G. Michopoulos, On the
Pathology of High Performance Computing; David De Roure, Semantic Grid,
and Vaidy Sunderam, True Grid: What Makes a Grid Special and Different? In
addition, three invited lectures were delivered by representatives of leading com-
puter system vendors, namely: Frank Baetke from Hewlett Packard, Eng Lim
Goh from SGI, and David Harper from the Intel Corporation.

Four tutorials extended the program of the conference: Pawel Plaszczak
and Krzysztof Wilk, Practical Introduction to Grid and Grid Services; Grze-
gorz Miynarczyk, Software Engineering Methods for Computational Science; the
CrossGrid Tutorial by the CYFRONET CG team; and the Intel tutorial.

We would like to thank all keynote, invited and tutorial speakers for their
interesting and inspiring talks.

Aside of plenary lectures, the conference included 12 parallel oral sessions
and 3 poster sessions. Ever since the first meeting in San Francisco, ICCS has
attracted an increasing number of more researchers involved in the challenging
field of computational science. For ICCS 2004, we received 489 contributions
for the main track and 534 contributions for 41 originally-proposed workshops.
Of these submissions, 117 were accepted for oral presentations and 117 for po-
sters in the main track, while 328 papers were accepted for presentations at 30
workshops. This selection was possible thanks to the hard work of the Program
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Committee members and 477 reviewers. The author index contains 1395 names,
and almost 560 persons from 44 countries and all continents attended the con-
ference: 337 participants from Europe, 129 from Asia, 62 from North America,
13 from South America, 11 from Australia, and 2 from Africa.

The ICCS 2004 proceedings consists of four volumes, the first two volumes,
LNCS 3036 and 3037 contain the contributions presented in the main track, while
volumes 3038 and 3039 contain the papers accepted for the workshops. Parts I
and III are mostly related to pure computer science, while Parts II and IV
are related to various computational research areas. For the first time, the ICCS
proceedings are also available on CD. We would like to thank Springer-Verlag for
their fruitful collaboration. During the conference the best papers from the main
track and workshops as well as the best posters were nominated and presented
on the ICCS 2004 Website. We hope that the ICCS 2004 proceedings will serve
as a major intellectual resource for computational science researchers, pushing
back the boundaries of this field. A number of papers will also be published as
special issues of selected journals.

We owe thanks to all workshop organizers and members of the Program
Committee for their diligent work, which ensured the very high quality of the
event. We also wish to specifically acknowledge the collaboration of the follo-
wing colleagues who organized their workshops for the third time: Nicoletta Del
Buono (New Numerical Methods) Andres Iglesias (Computer Graphics), Dieter
Kranzlmueller (Tools for Program Development and Analysis), Youngsong Mun
(Modeling and Simulation in Supercomputing and Telecommunications).

We would like to express our gratitude to Prof. Ryszard Tadeusiewicz, Rec-
tor of the AGH University of Science and Technology, as well as to Prof. Marian
Noga, Prof. Kazimierz Jelen, Dr. Jan Kulka and Prof. Krzysztof Zieliniski, for
their personal involvement. We are indebted to all the members of the Local
Organizing Committee for their enthusiastic work towards the success of ICCS
2004, and to numerous colleagues from ACC CYFRONET AGH and the Insti-
tute of Computer Science for their help in editing the proceedings and organizing
the event. We very much appreciate the help of the Computer Science and Com-
putational Physics students during the conference. We owe thanks to the ICCS
2004 sponsors: Hewlett-Packard, Intel, IBM, SGI and ATM, SUN Microsystems,
Polish Airlines LOT, ACC CYFRONET AGH, the Institute of Computer Science
AGH, the Polish Ministry for Scientific Research and Information Technology,
and Springer-Verlag for their generous support.

We wholeheartedly invite you to once again visit the ICCS 2004 Website
(http://www.cyfronet.krakow.pl/iccs2004/), to recall the atmosphere of those
June days in Krakow.

June 2004 Marian Bubak, Scientific Chair 2004
on behalf of the co-editors:

G. Dick van Albada

Peter M.A. Sloot

Jack J. Dongarra
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