Preface

This book is the final outcome of VECPAR 2000 — jth International Meeting on
Vector and Parallel Processing.

VECPAR constitutes a series of conferences, which have been organized by
the Faculty of Engineering of the University of Porto since 1993, with the main
objective of disseminating new knowledge on parallel computing.

Readership of This Book

The book is aimed at an audience of researchers and graduate students in a
broad range of scientific areas, including not only computer science, but also
applied mathematics and numerical analysis, physics, and engineering.

Book Plan

From a total of 66 papers selected on the basis of extended abstracts for pre-
sentation at the conference, a subset of 34 papers were chosen during a second
review process leading to their inclusion in the book, together with the invited
talks. The book contains a total of 40 papers organized into 6 chapters, where
each may appeal to people in different but still related scientific areas. All chap-
ters, with the exception of Chapter 6, are initiated by a short text, providing a
quick overview of the organization and papers in the chapter.

The 13 papers in Chapter 1 cover the aspects related to the use of multiple
processors. Operating systems, languages and software tools for scheduling, and
code transformation are the topics included in this chapter, initiated by the talk
on computing over the Internet, entitled Grid Computing, by Ian Foster.

Dieterich Stauffer’s invited talk, Cellular Automata: Applications, opens
Chapter 2, which deals mainly with problems of interest to computational physics.
Cellular automata, algorithms based on the Monte-Carlo method, and simula-
tion of collision-free plasma and the radial Schrédinger equation are the topics
covered by the 6 selected papers in this chapter.

The majority of the papers in Chapter 3 are related to linear and non-linear
algebra. The invited talk by Mark Stadtherr, Parallel Branch-and-Bound for
Chemical Engineering Applications: Load Balancing and Scheduling Issues, ad-
dresses a common situation in the simulation of chemical process engineering,
very often requiring the solution of highly nonlinear problems with many solu-
tions. The 9 selected papers, though varying in their field of application cover, in
general, variants of well-known algorithms, here taking advantage of the matrix
structure and computer architecture.

In Chapter 4, Michael Duff reviews in his invited talk the years of research
in image processing. Apart from the invited talk, Thirty Years of Parallel Image
Processing, this chapter comprises 3 more papers on image processing, related
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with a medical application, an algorithm for particle tracking in the experimen-
tal high-energy particle physics, and the design of an image processing parallel
algorithm for orthogonal multiprocessors systems.

Chapter 5, centered on the finite/discrete element technique, includes the
invited talk by David R. Owen, entitled Finite/Discrete Element Analysis of
Multi-fracture and Multi-contact Phenomena, and 4 more papers also related to
the finite/discrete element technique.

Chapter 6 is home to the invited talk, by Ugo Piomelli, entitled Large Eddy
Sitmulation of Turbulent Flows, from Desktop to Supercomputers. Piomelli shows
us new results, made possible by joint utilization of parallel processing and desk-
top computers. This brings the book to a closure.

Student Papers

The Student Paper Award, first included in the conference program in 1998, has
given impetus to our objective of promoting the participation of students and
providing them with the stimulus for a fulfilling research activity. It is our wish
that the standards of quality achieved by the two recipients can be maintained
for all their future years as researchers.

— Student Paper Award (First Prize)

e Parallel Image Processing System on a Cluster of Personal Computers
by Jorge Barbosa, and also co-authored by J. Tavares and A.J. Padilha
(Portugal)

— Student Paper Award (Honourable Mention)

o Suboptimal Communication Schedule for GEN_BLOCK Redistribution

by Hyun-Gyoo Yook, and also co-authored by Myong-Soon Park (Korea)

We benefitted from the generous help of all scientific committee members and
additional reviewers, in our efforts geared towards the assembling of a conference
program and the edition of a post-conference book, which, we hope, can be of
value for some years to come.

October 2000 José M.L.M. Palma,
Jack Dongarra,
and Vicente Herndndez
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