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Preface

The Sixth International Conference on Computational Science (ICCS 2006) was
held in Reading, United Kingdom, May 28-31 and continued the traditions of
previous conferences in the series: ICCS 2005 in Atlanta, Georgia, USA; ICCS
2004 in Krakow, Poland; ICCS 2003 held simultaneously at two locations in,
Melbourne, Australia and St. Petersburg, Russia; ICCS 2002 in Amsterdam,
The Netherlands; and ICCS 2001 in San Francisco, California, USA.

Since the first conference in San Francisco, rapid developments in Compu-
tational Science as a mainstream area facilitating multi-disciplinary research
essential for the advancement of science have been observed. The theme of ICCS
2006 was “Advancing Science through Computation”, marking several decades
of progress in Computational Science theory and practice, leading to greatly
improved applications science. The conference focused on the following major
themes: tackling Grand Challenges Problems; modelling and simulations of com-
plex systems; scalable algorithms and tools and environments for Computational
Science. Of particular interest were the following major recent developments in
novel methods and modelling of complex systems for diverse areas of science,
scalable scientific algorithms, advanced software tools, computational grids, ad-
vanced numerical methods, and novel application areas where the above novel
models, algorithms and tools can be efficiently applied such as physical sys-
tems, computational and systems biology, environmental systems, finance, and
others.

Keynote lectures were delivered by Mateo Valero (Director, Barcelona Su-
percomputing Centre) - “Tackling Grand Challenges Problems”; Chris Johnson
(Distinguished Professor, University of Utah) - “Visualizing the Future”; José
Moreira (IBM, Chief Architect, Commercial Scale Out) - “Achieving Break-
through Science with the Blue Gene/L Supercomputer”; Martin Curley (IN-
TEL, Global Director of Innovation and IT Research) - “IT Innovation: A New
Era”; Vaidy Sunderam (Samuel Candler Dobbs Professor of Computer Science,
Emory University, USA) - “Metacomputing Revisited: Alternative Paradigms
for Distributed Resource Sharing”; and Ron Bell (AWE plc.) - “The AWE HPC
Benchmark”.

In addition, two special sessions were held - one by industry and one by
the funding bodies. Three tutorials preceded the main technical program of the
conference: “Tools for Program Analysis in Computational Science” by Dieter
Kranzlmüller; “P-GRADE Portal” by P. Kascuk, T. Kiss and G. Sipos; and
“Scientific Computing on Graphics Hardware” by Dominik Göddeke. We would
like to thank all the keynote, the invited, and the tutorial speakers for their
inspiring talks.

Apart from the plenary sessions and tutorials the conference included twelve
parallel oral sessions and two poster sessions. Since the first ICCS in San
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Francisco the conference has grown steadily attracting increasing numbers of
researchers in the field of Computational Science. For ICCS 2006 we received
over 1,400 submissions, around 300 for the main track and over 1,100 for the
originally proposed workshops. Of these submissions, 98 were accepted as a full
papers and 29 as posters for the main track; and 500 were accepted as full pa-
pers, short papers or posters for the 32 workshops. This selection was possible
due to the tremendous work done by the Program Committee and the 720 re-
viewers. The author index contains over 1,000 names and over 600 participants
from all the major continents. The papers cover a wide variety of topics in Com-
putational Science, ranging from Grand Challenges problems and modelling of
complex systems in various areas to advanced numerical algorithms and new
scalable algorithms in diverse application areas and software environments for
Computational Science. The ICCS 2006 Proceedings consist of four volumes,
3991 to 3994, where the first volume contains the papers from the main track
and all the posters; the remaining three volumes contain the papers from the
workshops. ICCS this year is primary published on a CD and we would like to
thank Springer for their cooperation and partnership. We hope that the ICCS
2006 Proceedings will be a major intellectual resource for many computational
scientists and researchers for years ahead. During the conference the best papers
from the main track and workshops as well as the best posters were nominated
and commended on ICCS 2006 website. A number of selected papers will also
be published in special issues of relevant mainstream journals.

We would like to thank all workshop organisers and the program committee
for the excellent work, which further enhanced the conference’s standing and
led to very high quality event with excellent papers. We would like to express
our gratitude to Advanced Computing and Emerging Technologies Centre staff,
postgraduates and students for their wholehearted support of ICCS 2006. We
would like to thank the School of Systems Engineering, Conference Office, Fi-
nance Department and various units at the University of Reading for different
aspects of the organization and for their constant support in making ICCS 2006
a success. We would like to thank the Local Organizing Committee for their
persistent and enthusiastic work towards the success of ICCS 2006. We owe spe-
cial thanks to our sponsors: Intel, IBM, SGI, Microsoft Research, EPSRC and
Springer; and to ACET Centre and the University of Reading for their generous
support. We would like to thank SIAM, IMACS, and UK e-Science programme
for endorsing ICCS 2006.

ICCS 2006 was organized by the Advanced Computing and Emerging Tech-
nologies Centre, University of Reading, with support from the Section Compu-
tational Science at the Universiteit van Amsterdam and Innovative Computing
Laboratory at the University of Tennessee, in cooperation with the Society for
Industrial and Applied Mathematics (SIAM), the International Association for
Mathematics and Computers in Simulation (IMACS), and the UK Engineering
and Physical Sciences Research Council (EPSRC). We invite you to visit the
ICCS 2006 website (http://www.iccs-meeting.org/iccs2006/) and ACET Cen-
tre website (http://www.acet.reading.ac.uk/) to recount the events leading up
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to the conference, to view the technical programme, and to recall memories of
three and a half days of engagement in the interest of fostering and advancing
Computational Science.

June 2006 Vassil N. Alexandrov
G. Dick van Albada

Peter M.A. Sloot
Jack J. Dongarra
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M. Ruiz - University of Cádiz, Spain

Digital Human Modeling (DHM-06)

Y. Cai - Carnegie Mellon University, USA
C. Imielinska - Columbia University

Real Time Systems and Adaptive Applications (RTSAA 06)

T. Kuo - National Taiwan University, Taiwan
J. Hong - School of Computer Science and Engineering, Kwangwoon University,

Seoul, Korea
G. Jeon - Korea Polytechnic University, Korea

International Workshop on Grid Computing Security and Resource
Management (GSRM’06)

J.H. Abawajy - School of Information Technology, Deakin University, Geelong,
Australia

Fourth International Workshop on Autonomic Distributed Data and
Storage Systems Management Workshop (ADSM 2006)

J.H. Abawajy - School of Information Technology, Deakin University, Geelong,
Australia



Table of Contents – Part III

GeoComputation

Information Registry of Remotely Sensed Meta-module in Grid
Environment

Yong Xue, Jianqin Wang, Chaolin Wu, Yincui Hu, Jianping Guo,
Lei Zheng, Wei Wan, Guoyin Cai, Ying Luo, Shaobo Zhong . . . . . . . . . 1

Preliminary Study of Avian Influenza A Infection Using Remote
Sensing and GIS Techniques

Jianping Guo, Yong Xue, Shaobo Zhong, Chunxiang Cao,
Wuchun Cao, Xiaowen Li, Liqun Fang . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Efficient Coding of Quadtree Nodes
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J.R. Sánchez, R. López-Ruiz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353

On the Decidability of the Evolution of the Fuzzy Cellular
Automaton 184

Angelo B. Mingarelli, Samira El Yacoubi . . . . . . . . . . . . . . . . . . . . . . . . . 360

Cell Dormancy in Cellular Automata
Mohammad Ali Javaheri Javid, Rene te Boekhorst . . . . . . . . . . . . . . . . . 367

Dynamic Data Driven Application Systems
(DDDAS 2006)

Introduction to the ICCS2006 Workshop on Dynamic Data Driven
Applications Systems

Frederica Darema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375

Towards Dynamic Data-Driven Management of the Ruby Gulch Waste
Repository

Manish Parashar, Vincent Matossian, Hector Klie, Sunil G. Thomas,
Mary F. Wheeler, Tahsin Kurc, Joel Saltz, Roelof Versteeg . . . . . . . . . . 384

Dynamic Contaminant Identification in Water
Craig C. Douglas, J. Clay Harris, Mohamed Iskandarani,
Chris R. Johnson, Robert J. Lodder, Steven G. Parker,
Martin J. Cole, Richard Ewing, Yalchin Efendiev, Raytcho Lazarov,
Guan Qin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 393



XXVIII Table of Contents – Part III

An Adaptive Cyberinfrastructure for Threat Management in Urban
Water Distribution Systems

Kumar Mahinthakumar, Gregor von Laszewski, Ranji Ranjithan,
Downey Brill, Jim Uber, Ken Harrison, Sarat Sreepathi,
Emily Zechman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401

Model-Driven Dynamic Control of Embedded Wireless Sensor Networks
Paul G. Flikkema, Pankaj K. Agarwal, James S. Clark, Carla Ellis,
Alan Gelfand, Kamesh Munagala, Jun Yang . . . . . . . . . . . . . . . . . . . . . . . 409

WIPER: The Integrated Wireless Phone Based Emergency Response
System

Gregory R. Madey, Gabor Szabo, Albert-László Barabási . . . . . . . . . . . . 417

Dynamic Data Driven Application Simulation of Surface Transportation
Systems

R. Fujimoto, R. Guensler, M. Hunter, H.-K. Kim, J. Lee,
J. Leonard II, M. Palekar, K. Schwan, B. Seshasayee . . . . . . . . . . . . . . . 425

DDDAS for Fire and Agent Evacuation Modeling of the Rhode Island
Nightclub Fire

Alok Chaturvedi, Angela Mellema, Sergei Filatyev, Jay Gore . . . . . . . . 433

Auto-steered Information-Decision Processes for Electric System Asset
Management

James D. McCalley, Vasant G. Honavar, Sarah M. Ryan,
William Q. Meeker, Ronald A. Roberts, Daji Qiao, Yuan Li . . . . . . . . . 440

Data-Driven Power System Operations
E.H. Abed, N.S. Namachchivaya, T.J. Overbye, M.A. Pai,
P.W. Sauer, A. Sussman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448

Towards a Dynamic Data Driven System for Structural and Material
Health Monitoring

C. Farhat, J.G. Michopoulos, F.K. Chang, L.J. Guibas, A.J. Lew . . . . 456

The Omni Macroprogramming Environment for Sensor Networks
Asad Awan, Ahmed Sameh, Ananth Grama . . . . . . . . . . . . . . . . . . . . . . . 465

Evaluation of Fluid-Thermal Systems by Dynamic Data Driven
Application Systems

D. Knight, T. Rossman, Y. Jaluria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473

Inversion of Airborne Contaminants in a Regional Model
Volkan Akcelik, George Biros, Andrei Draganescu, Omar Ghattas,
Judith Hill, Bart van Bloemen Waanders . . . . . . . . . . . . . . . . . . . . . . . . . 481



Table of Contents – Part III XXIX

Data Assimilation Using the Global Ionosphere-Thermosphere Model
I.S. Kim, J. Chandrasekar, A. Ridley, D.S. Bernstein . . . . . . . . . . . . . . 489

Amplitude-Position Formulation of Data Assimilation
Sai Ravela . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 497

Detection of Tornados Using an Incremental Revised Support Vector
Machine with Filters

Hyung-Jin Son, Theodore B. Trafalis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 506

A Generic Multi-scale Modeling Framework for Reactive Observing
Systems: An Overview

Leana Golubchik, David Caron, Abhimanyu Das, Amit Dhariwal,
Ramesh Govindan, David Kempe, Carl Oberg, Abhishek Sharma,
Beth Stauffer, Gaurav Sukhatme, Bin Zhang . . . . . . . . . . . . . . . . . . . . . . . 514

Demonstrating the Validity of a Wildfire DDDAS
Craig C. Douglas, Jonathan D. Beezley, Janice Coen,
Deng Li, Wei Li, Alan K. Mandel, Jan Mandel, Guan Qin,
Anthony Vodacek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522

Development of a Computational Paradigm for Laser Treatment of
Cancer

J.T. Oden, K.R. Diller, C. Bajaj, J.C. Browne, J. Hazle, I. Babuška,
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