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Preface

Computational Science is becoming a vital part of many scientific investiga-
tions, impacting researchers and practitioners in areas ranging from aerospace
and automotive to chemistry, electronics, geosciences, finance, mathematics, and
physics. Due to the sheer size of many challenges in computational science, the
use of supercomputing, parallel processing, and sophisticated algorithms is in-
evitable.

This volume contains the proceedings of The 2003 International Conference
on Computational Science and Its Applications (ICCSA 2003), held in Mon-
treal, Canada in May 2003. The papers presented here reflect the aim of the
program committee to bring together researchers and scientists from mathemat-
ics and computer science, the basic computing disciplines, and researchers from
various application areas who are pioneering advanced application of computa-
tional methods to sciences such as physics, chemistry, life sciences, engineering,
arts, and the humanities, along with software developers and vendors, to dis-
cuss problems and solutions in the area, identify new issues, and shape future
directions for research, as well as help industrial users apply various advanced
computational techniques.

Our outstanding invited speakers outlined the theme for the Conference,
considering sophisticated numerical computational methods, emerging computa-
tional solutions, and problems and applications pushing the bounds of advanced
computing techniques and hardware.

This Conference was held as the first in its series, with an emphasis on Com-
putational Science and the application of computational science. Interest from
researchers and practitioners in this interdisciplinary area has been overwhelm-
ing, and we are looking forward to future events in this Conference series.

The ICCSA 2003 Conference was jointly organized by (in alphabetical or-
der): Heuchera Technologies, Canada, The Queen’s University of Belfast, UK,
SHARCNET, Canada, University of Calgary, Canada, University of Minnesota,
USA, and University of Montreal, Canada.

ICCSA 2003 would not have been possible without the support of our spon-
sors (in alphabetical order):

– CERCA, Canada
– IBM Canada, Canada
– IBM, USA
– Heuchera Technologies, Canada
– Pallas, Germany
– The Queen’s University of Belfast, UK
– SHARCNET, Canada
– Society for Industrial and Applied Mathematics, USA
– Springer-Verlag, Germany



VI Preface

– School of Computer Science, The Queen’s University of Belfast, UK
– Department of Computer Science, University of Calgary, Canada

The support provided by these sponsors was beyond our expectations.
We would also like to mention the following individuals who have greatly

supported us (in alphabetical order):

– Hamid Arabnia (University of Georgia, USA)
– Michael Bauer (SHARCNET, Canada)
– Matthew Dixon (Heuchera Technologies, Canada)
– Anna Kramer (Springer-Verlag, Germany)
– Dominic Lam (IBM Canada, Canada)
– Alfred Hofmann (Springer-Verlag, Germany)
– Andres Iglesias (University de Cantabria, Spain)
– Allan MacIsaac (SHARCNET, Canada)
– Youngsong Mun (Soongsil University, Korea)
– Colette Tipping (The Queen’s University of Belfast, UK)
– Birgit Wissen (Pallas, Germany)

We are deeply indebted to the members of the program committee and all people
in the community who have helped us to form a successful program. Many indi-
viduals have kindly offered us their assistance and support in the organization
of this Conference. If we have failed to thank them, we would like to ask them
to accept our sincere apologies.

May 2003 Vipin Kumar
Marina L. Gavrilova

C.J. Kenneth Tan
Pierre L’Ecuyer
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A Replication Protocol with Composite Topology for High Adaptability . . 227
S.C. Choi, H.Y. Youn, J.K. Park, J.S. Choi

How Secure Personal Mobility Can Be? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238
S. Vincze

Algorithms and Applications

Generation of Valid Labeled Binary Trees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245
B. Effantin

Scheduling Intervals Using Independent Sets in Claw-Free Graphs . . . . . . . . 254
D.R. Gaur, R. Krishnamurti

A Novel Approach to Optimal Packing Using Composite Object
Geometry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263

M.M. Atiqullah, E.M. Crespo

A Discrete Farkas Lemma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273
J.B. Lasserre

Elementary Encoding by Evolutionary Approach . . . . . . . . . . . . . . . . . . . . . . . 282
I. Vasyltsov

An Efficient Algorithm for the Compression of Time-Dependent Data from
Scientific Simulations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291

C. Li, P.E. Plassmann

Rate Control for Low Bit Rate Video via Enhanced Frame Skipping . . . . . . 302
J.-Y. Pyun, Y. Kim, S.-J. Ko

Automatic Object-Based Video Segmentation Using Distributed Genetic
Algorithms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312

E.Y. Kim, S.H. Park

3D Protein Peptide Chain Search Using an Improved Genetic Algorithm . . 322
Z. Yang, G. Liu

Efficient Inversion Algorithm for Optimal Normal Bases Type II . . . . . . . . . 330
H.S. Yoo, E.S. Kim

Dual Space Drawing Methods of Cylinders . . . . . . . . . . . . . . . . . . . . . . . . . . . . 338
R. Ding

Implementation of Smartcard Using Multi Authentication Method . . . . . . . 348
S.-E. Lee, H.-J. Jang, S.-Y. Han



XII Table of Contents, Part I

Textual CBR for Incident Report Retrieval . . . . . . . . . . . . . . . . . . . . . . . . . . . . 358
D.C. Wilson, J. Carthy, K. Abbey, J. Sheppard, R. Wang, J. Dunnion,
A. Drummond

The Integral Dictionary: A Lexical Network Based on Componential
Semantics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368

D. Dutoit, P. Nugues, P. de Torcy

Classification Methods Using Neural Networks and Partial Precedence
Algorithms for Differential Medical Diagnosis: A Case Study . . . . . . . . . . . . 378

A.F. Kuri-Morales, M.R. Ortiz-Posadas

Consistent and Efficient Density Estimation . . . . . . . . . . . . . . . . . . . . . . . . . . . 388
H. Hendriks, P.T. Kim

Investigation of Geometric Shapes of Hydrodynamic Structures for
Identification of Dynamical States of Convective Liquid . . . . . . . . . . . . . . . . . 398

A.M. Krot, P.P. Tkachova

Restoration of Dynamical Systems Attractors and Estimation of Their
Geometric Characteristics into State-Space . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407

A.M. Krot, H.B. Minervina

Parallel Genetic Algorithms for the Tuning of a Fuzzy AQM Controller . . 417
G. Di Fatta, G. Lo Re, A. Urso

New Robust Algorithm for Nonlinear Robot Systems . . . . . . . . . . . . . . . . . . . 427
J.-G. Kim, K.h. Park

Knowledge Representation and Artificial Intelligence

Scalable Knowledge Discovery in Point-to-Multipoint Environments . . . . . . 437
S. Cho

Knowledge Grid Support for Treatment of Traumatic Brain Injury
Victims . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446

P. Brezany, A.M. Tjoa, M. Rusnak, J. Brezanyova, I. Janciak

Neural Based Approach to Keyword Extraction from Documents . . . . . . . . . 456
T. Jo

Intelligent Crowd Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 462
L. Feng, R. Liang

Simulation and Modeling

Parallel Coupled Thermomechanical Simulation Using Hybrid Domain
Decomposition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472

P.A. Adamidis, M.M. Resch



Table of Contents, Part I XIII

Three Dimensional Modelling of Combustion in a Direct Injection Diesel
Engine Using a New Unstructured Parallel Solver . . . . . . . . . . . . . . . . . . . . . . 483

J. Bohbot, M. Zolver, D. Klahr, A. Torres

Computational Modelling of Particle Degradation in Dilute Phase
Pneumatic Conveyors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 493

P. Chapelle, N. Christakis, H. Abou-Chakra, U. Tuzun, I. Bridle,
M.S.A. Bradley, M.K. Patel, M. Cross

Simulation of Chemical Reaction Fronts in Anaerobic Digestion of Solid
Waste . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 503

H.J. Eberl

Numerical Studies of Turbulent Jet Hydrogen/Air Diffusion Flames with
Local Quenching Using Stiff Complex Chemistry . . . . . . . . . . . . . . . . . . . . . . . 513

X. Zhou, D.L. Hitt

Computational Modeling of Geophysical Systems . . . . . . . . . . . . . . . . . . . . . . 523
S. Davenport, P. Seshaiyer

Modeling and Simulation of an Experimental Manufacturing Cell . . . . . . . . 533
N. Rakoto-Ravalontsalama, J.L. Villa

A Study of Three-Dimensional Preferential Flow Using a Web-Based
Simulation System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 539

V.J. Alarcon, H. Zeng, W. Kingery, H.M. Selim, J. Zhu

Mathematical Modeling of Crown Forest Fires Initiation . . . . . . . . . . . . . . . . 549
V. Perminov

Numerical Simulation of Free Surface MHD Flows: Richtmyer - Meshkov
Instability and Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 558

R. Samulyak, J. Glimm, W. Oh, H. Kirk, K. McDonald

Parallel Computing for Semiquantal Few-Body Systems in Atomic
Physics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 568

R.A. Sultanov, D. Guster

Modelling Traffic Flow at a Multilane Intersection . . . . . . . . . . . . . . . . . . . . . . 577
R. Wang, H.J. Ruskin

Some Recent Results on a Domain Decomposition Method in Biomechanics
of Human Joints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587
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