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Preface

This five-volume set was compiled following the 2006 International Conference
on Computational Science and its Applications, ICCSA 2006, held in Glasgow,
UK, during May 8–11, 2006. It represents the outstanding collection of almost
664 refereed papers selected from over 2,450 submissions to ICCSA 2006.

Computational science has firmly established itself as a vital part of many
scientific investigations, affecting researchers and practitioners in areas ranging
from applications such as aerospace and automotive, to emerging technologies
such as bioinformatics and nanotechnologies, to core disciplines such as math-
ematics, physics, and chemistry. Due to the shear size of many challenges in
computational science, the use of supercomputing, parallel processing, and so-
phisticated algorithms is inevitable and becomes a part of fundamental theoreti-
cal research as well as endeavors in emerging fields. Together, these far-reaching
scientific areas contributed to shaping this conference in the realms of state-of-
the-art computational science research and applications, encompassing the facil-
itating theoretical foundations and the innovative applications of such results in
other areas.

The topics of the refereed papers span all the traditional as well as emerging
computational science realms, and are structured according to the five 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, submissions from 31 workshops and technical sessions in areas
such as information security, mobile communication, grid computing, modeling,
optimization, computational geometry, virtual reality, symbolic computations,
molecular structures, Web systems and intelligence, spatial analysis, bioinfor-
matics and geocomputations, are included in this publication. The continuous
support of computational science researchers has helped ICCSA to become a
firmly established forum in the area of scientific computing.

We recognize the contribution of the International Steering Committee and
sincerely thank the International Program Committee for their tremendous sup-
port in putting this conference together, the near 800 referees for their diligent
work, and the IEE European Chapter for their generous assistance in hosting
the event.



VI Preface

We also thank our sponsors for their continuous support without which this
conference would not be possible.

Finally, we thank all authors for their submissions and all invited speakers
and conference attendants for making the ICCSA Conference truly one of the
premium events on the scientific community scene, facilitating exchange of ideas,
fostering new collaborations, and shaping the future of computational science.

May 2006 Marina L. Gavrilova
Osvaldo Gervasi

on behalf of the co-editors
Vipin Kumar

Chih Jeng Kenneth Tan
David Taniar

Antonio Laganà
Youngsong Mun

Hyunseung Choo
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Antonio Laganà (University of Perugia, Perugia, Italy)

Optimization: Theories and Applications (OTA 2006)
Dong-Ho Lee (Hanyang University, Korea)
Deok-Soo Kim (Hanyang University, Korea)
Ertugrul Karsak (Galatasaray University, Turkey)



X Organization

Parallel and Distributed Computing (PDC 2006)
Jiawan Zhang (Tianjin University, China)

Pattern Recognition and Ubiquitous Computing (PRUC
2006)
Jinok Kim (Daegu Haany University, Korea)

Security Issues on Grid/Distributed Computing Systems
(SIGDCS 2006)
Tai-Hoon Kim (Korea Information Security Agency, Korea)

Technologies and Techniques for Distributed Data Mining
(TTDDM 2006)
Mark Baker (Portsmouth University, UK)
Bob Nichol (Portsmouth University, UK)

Ubiquitous Web Systems and Intelligence (UWSI 2006)
David Taniar (Monash University, Australia)
Eric Pardede (La Trobe University, Australia)

Ubiquitous Application and Security Service (UASS 2006)
Yeong-Deok Kim (Woosong University, Korea)

Visual Computing and Multimedia (VCM 2006)
Abel J. P. Gomes (University Beira Interior, Portugal)

Virtual Reality in Scientific Applications and Learning
(VRSAL 2006)
Osvaldo Gervasi (University of Perugia, Italy)
Antonio Riganelli (University of Perugia, Italy)

Web-Based Learning (WBL 2006)
Woochun Jun Seoul (National University of Education, Korea)



Organization XI

Program Committee

Jemal Abawajy (Deakin University, Australia)
Kenny Adamson (EZ-DSP, UK)
Srinivas Aluru (Iowa State University, USA)
Mir Atiqullah (Saint Louis University, USA)
Frank Baetke (Hewlett Packard, USA)
Mark Baker (Portsmouth University, UK)
Young-Cheol Bang (Korea Polytechnic University, Korea)
David Bell (Queen’s University of Belfast, UK)
Stefania Bertazzon (University of Calgary, Canada)
Sergei Bespamyatnikh (Duke University, USA)
J. A. Rod Blais (University of Calgary, Canada)
Alexander V. Bogdanov (Institute for High Performance Computing

and Data Bases, Russia)
Peter Brezany (University of Vienna, Austria)
Herve Bronnimann (Polytechnic University, NY, USA)
John Brooke (University of Manchester, UK)
Martin Buecker (Aachen University, Germany)
Rajkumar Buyya (University of Melbourne, Australia)
Jose Sierra-Camara (University Carlos III of Madrid, Spain)
Shyi-Ming Chen (National Taiwan University of Science and Technology,

Taiwan)
YoungSik Choi (University of Missouri, USA)
Hyunseung Choo (Sungkyunkwan University, Korea)
Bastien Chopard (University of Geneva, Switzerland)
Min Young Chung (Sungkyunkwan University, Korea)
Yiannis Cotronis (University of Athens, Greece)
Danny Crookes (Queen’s University of Belfast, UK)
Jose C. Cunha (New University of Lisbon, Portugal)
Brian J. d’Auriol (University of Texas at El Paso, USA)
Alexander Degtyarev (Institute for High Performance Computing

and Data Bases, Russia)
Frederic Desprez (INRIA, France)
Tom Dhaene (University of Antwerp, Belgium)
Beniamino Di Martino (Second University of Naples, Italy)
Hassan Diab (American University of Beirut, Lebanon)
Ivan Dimov (Bulgarian Academy of Sciences, Bulgaria)
Iain Duff (Rutherford Appleton Laboratory, UK and CERFACS, France)
Thom Dunning (NCSA and University of Illinois, USA)
Fabrizio Gagliardi (Microsoft, USA)
Marina L. Gavrilova (University of Calgary, Canada)
Michael Gerndt (Technical University of Munich, Germany)
Osvaldo Gervasi (University of Perugia, Italy)
Bob Gingold (Australian National University, Australia)
James Glimm (SUNY Stony Brook, USA)



XII Organization

Christopher Gold (Hong Kong Polytechnic University, Hong Kong)
Yuriy Gorbachev (Institute of High Performance Computing

and Information Systems, Russia)
Andrzej Goscinski (Deakin University, Australia)
Jin Hai (Huazhong University of Science and Technology, China)
Ladislav Hluchy (Slovak Academy of Science, Slovakia)
Xiaohua Hu (Drexel University, USA)
Eui-Nam John Huh (Seoul Women’s University, Korea)
Shen Hong (Japan Advanced Institute of Science and Technology, Japan)
Paul Hovland (Argonne National Laboratory, USA)
Andres Iglesias (University of Cantabria, Spain)
Peter K. Jimack (University of Leeds, UK)
In-Jae Jeong (Hanyang University, Korea)
Chris Johnson (University of Utah, USA)
Benjoe A. Juliano (California State University at Chico, USA)
Peter Kacsuk (MTA SZTAKI Researc Institute, Hungary)
Kyung Wo Kang (KAIST, Korea)
Carl Kesselman (USC/ Information Sciences Institute, USA)
Daniel Kidger (Quadrics , UK)
Haeng Kon Kim (Catholic University of Daegu, Korea)
Jin Suk Kim (KAIST, Korea)
Tai-Hoon Kim (Korea Information Security Agency, Korea)
Yoonhee Kim (Syracuse University, USA)
Mike Kirby (University of Utah, USA)
Dieter Kranzlmueller (Johannes Kepler University Linz, Austria)
Deok-Soo Kim (Hanyang University, Korea)
Vipin Kumar (University of Minnesota, USA)
Domenico Laforenza (Italian National Research Council, Italy)
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Massimiliano Porrini, David Cappelletti . . . . . . . . . . . . . . . . . . . . . . . . . . 721

A Simplified Myoglobin Model for Molecular Dynamics Calculations
Federico Filomia, Noelia Faginas Lago . . . . . . . . . . . . . . . . . . . . . . . . . . . . 731

Parallel Calculation of Propane Bulk Properties
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Manuel L. Esqúıvel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 841

Finding the Number of Clusters Minimizing Energy Consumption of
Wireless Sensor Networks

Hyunsoo Kim, Hee Yong Youn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 852

A Two-Echelon Deteriorating Production-Inventory Newsboy Model
with Imperfect Production Process

Hui-Ming Wee, Chun-Jen Chung . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862

Mathematical Modeling and Tabu Search Heuristic for the Traveling
Tournament Problem

Jin Ho Lee, Young Hoon Lee, Yun Ho Lee . . . . . . . . . . . . . . . . . . . . . . . 875

An Integrated Production-Inventory Model for Deteriorating Items
with Imperfect Quality and Shortage Backordering Considerations

H.M. Wee, Jonas C.P. Yu, K.J. Wang . . . . . . . . . . . . . . . . . . . . . . . . . . 885

A Clustering Algorithm Using the Ordered Weight Sum of
Self-Organizing Feature Maps

Jong-Sub Lee, Maing-Kyu Kang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 898



Table of Contents – Part III XLIX

Global Optimization of the Scenario Generation and Portfolio Selection
Problems
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