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Preface

The natural mission of Computational Science is to tackle all sorts of human
problems and to work out intelligent automata aimed at alleviating the bur-
den of working out suitable tools for solving complex problems. For this reason
Computational Science, though originating from the need to solve the most chal-
lenging problems in science and engineering (computational science is the key
player in the fight to gain fundamental advances in astronomy, biology, chemi-
stry, environmental science, physics and several other scientific and engineering
disciplines) is increasingly turning its attention to all fields of human activity.

In all activities, in fact, intensive computation, information handling, know-
ledge synthesis, the use of ad-hoc devices, etc. increasingly need to be exploited
and coordinated regardless of the location of both the users and the (various
and heterogeneous) computing platforms. As a result the key to understanding
the explosive growth of this discipline lies in two adjectives that more and more
appropriately refer to Computational Science and its applications: interoperable
and ubiquitous. Numerous examples of ubiquitous and interoperable tools and
applications are given in the present four LNCS volumes containing the contribu-
tions delivered at the 2004 International Conference on Computational Science
and its Applications (ICCSA 2004) held in Assisi, Italy, May 14–17, 2004.

To emphasize this particular connotation of modern Computational Science
the conference was preceded by a tutorial on Grid Computing (May 13–14) con-
certedly organized with the COST D23 Action (METACHEM: Metalaboratories
for Complex Computational Applications in Chemistry) of the European Coor-
dination Initiative COST in Chemistry and the Project Enabling Platforms for
High-Performance Computational Grids Oriented to Scalable Virtual Organiza-
tion of the Ministry of Science and Education of Italy.

The volumes consist of 460 peer reviewed papers given as oral contributi-
ons at the conference. The conference included 8 presentations from keynote
speakers, 15 workshops and 3 technical sessions. Thanks are due to most of the
workshop organizers and the Program Committee members, who took care of
the unexpected exceptional load of reviewing work (either carrying it out by
themselves or distributing it to experts in the various fields).

Special thanks are due to Noelia Faginas Lago for handling all the necessary
secretarial work. Thanks are also due to the young collaborators of the High
Performance Computing and the Computational Dynamics and Kinetics research
groups of the Department of Mathematics and Computer Science and of the
Department of Chemistry of the University of Perugia. Thanks are, obviously,
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due as well to the sponsors for supporting the conference with their financial
and organizational help.

May 2004 Antonio Laganà
on behalf of the co-editors:

Marina L. Gavrilova
Vipin Kumar

Youngsong Mun
C.J. Kenneth Tan

Osvaldo Gervasi
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Antonio Laganà (University of Perugia, Italy)
Vipin Kumar (University of Minnesota, USA)
Youngsong Mun (Soongsil University, Korea)
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Antonio Laganà (University of Perugia, Italy)
Michael Mascagni (Florida State University, USA)
Graham Megson (University of Reading, UK)
Youngsong Mun (Soongsil University, Korea)
Jiri Nedoma (Academy of Sciences of the Czech Republic, Czech Republic)
Robert Panoff (Shodor Education Foundation, USA)
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Parallel and Distributed Computing Workshop

Application of Block Design to a Load Balancing Algorithm on
Distributed Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178

Yeijin Lee, Okbin Lee, Taehoon Lee, Ilyong Chung

Maintenance Strategy for Efficient Communication at Data Warehouse . . 186
Hyun Chang Lee, Sang Hyun Bae

Conflict Resolution of Data Synchronization in Mobile Environment . . . . . 196
YoungSeok Lee, YounSoo Kim, Hoon Choi

A Framework for Orthogonal Data and Control
Parallelism Exploitation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206

S. Campa, M. Danelutto



Table of Contents – Part II XV

Multiplier with Parallel CSA Using CRT’s Specific Moduli
(2k-1, 2k , 2k+1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216

Wu Woan Kim, Sang-Dong Jang

Unified Development Solution for Cluster and Grid Computing and
Its Application in Chemistry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226
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Discovery Knowledge of User Preferences: Ontologies in Fashion
Design Recommender Agent System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 863

Kyung-Yong Jung, Young-Joo Na, Dong-Hyun Park, Jung-Hyun Lee

When an Ivy League University Puts Its Courses Online, Who’s
Going to Need a Local University? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 873

Matthew C.F. Lau, Rebecca B.N. Tan

Web-Based Learning Session

Threads in an Undergraduate Course: A Java Example Illuminating
Different Multithreading Approaches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882
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A Scalable PKI for Secure Routing in the Internet . . . . . . . . . . . . . . . . . . . . 882
Francesco Palmieri

Cryptanalysis and Improvement of Password Authenticated Key
Exchange Scheme between Clients with Different Passwords . . . . . . . . . . . . 895

Jeeyeon Kim, Seungjoo Kim, Jin Kwak, Dongho Won

Timeout Estimation Using a Simulation Model
for Non-repudiation Protocols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903

Mildrey Carbonell, Jose A. Onieva, Javier Lopez, Deborah Galpert,
Jianying Zhou

DDoS Attack Defense Architecture Using
Active Network Technology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 915

Choong Seon Hong, Yoshiaki Kasahara, Dea Hwan Lee

A Voting System with Trusted Verifiable Services . . . . . . . . . . . . . . . . . . . . . 924
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Llorenç Huguet i Rotger



XXXII Table of Contents – Part I

Chaotic Protocols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938
Mohamed Mejri

Security Consequences of Messaging Hubs in Many-to-Many
E-procurement Solutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 949

Eva Ponce, Alfonso Durán, Teresa Sánchez

The SAC Test: A New Randomness Test, with Some Applications
to PRNG Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 960

Julio César Hernandez, José Maŕıa Sierra, Andre Seznec
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XXXVI Table of Contents – Part III

3D-Color-Structure-Code – A New Non-plainness Island Hierarchy . . . . . . 109
Patrick Sturm

Quadratic-Time Linear-Space Algorithms for Generating Orthogonal
Polygons with a Given Number of Vertices . . . . . . . . . . . . . . . . . . . . . . . . . . . 117

Ana Paula Tomás, António Leslie Bajuelos

Partitioning Orthogonal Polygons by Extension of All Edges
Incident to Reflex Vertices: Lower and Upper Bounds
on the Number of Pieces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127

António Leslie Bajuelos, Ana Paula Tomás, Fábio Marques
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Track on Computer Modeling and Simulation

Resonant Tunneling Heterostructure Devices – Dependencies
on Thickness and Number of Quantum Wells . . . . . . . . . . . . . . . . . . . . . . . . . 817

Nenad Radulovic, Morten Willatzen, Roderick V.N. Melnik

Teletraffic Generation of Self-Similar Processes with
Arbitrary Marginal Distributions for Simulation:
Analysis of Hurst Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 827

Hae-Duck J. Jeong, Jong-Suk Ruth Lee, Hyoung-Woo Park

Design, Analysis, and Optimization of LCD Backlight Unit Using
Ray Tracing Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837

Joonsoo Choi, Kwang-Soo Hahn, Heekyung Seo, Seong-Cheol Kim

An Efficient Parameter Estimation Technique for
a Solute Transport Equation in Porous Media . . . . . . . . . . . . . . . . . . . . . . . . 847

Jaemin Ahn, Chung-Ki Cho, Sungkwon Kang, YongHoon Kwon

HierGen: A Computer Tool for the Generation of
Activity-on-the-Node Hierarchical Project Networks . . . . . . . . . . . . . . . . . . . 857

Miguel Gutiérrez, Alfonso Durán, David Alegre, Francisco Sastrón

Macroscopic Treatment to Polymorphic E-mail Based Viruses . . . . . . . . . . 867
Cholmin Kim, Soung-uck Lee, Manpyo Hong

Making Discrete Games . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 877
Inmaculada Garćıa, Ramón Mollá
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Guillermo Rodŕıguez, Laura Cruz, Graciela Mora,
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