International Handbooks on Information Systems

Series Editors
Peter Bernus, Jacek Blazewicz, Giinter Schmidt, Michael Shaw

Springer-Verlag Berlin Heidelberg GmbH



Titles in the Series

P. Bernus, K. Mertins and G. Schmidt (Eds.)
Handbook on Architectures

of Information Systems

ISBN 3-540-64453-9

M. Shaw, R. Blanning, T. Strader and A. Whinston (Eds.)
Handbook on Electronic Commerce
ISBN 3-540-65822-X

J. Blazewicz, K. Ecker, B. Plateau and D. Trystram (Eds.)
Handbook on Parallel and

Distributed Processing

ISBN 3-540-66441-6



Jacek Blazewicz - Klaus Ecker
Brigitte Plateau - Denis Trystram
Editors

Handbook on Parallel
and Distributed Processing

With 195 Figures
and 22 Tables




Prof. Dr. Jacek Blazewicz
Politechnika Poznanska
Instytut Informatyki

ul. Piotrowo 3a

60-965 Poznan

Poland

Prof. Klaus Ecker

Technische Universitdt Clausthal
Institut fiir Informatik

Julius Albert Str. 4

D-78678 Clausthal-Zellerfeld
Germany

Prof. Brigitte Plateau

LMC

Institut Fourier

BP 53X

100 Rue des Mathematiques
F-38041 Grenoble Cedex 9
France

Prof. Denis Trystram

Institut National Polytechniques de Grenoble
46, avenue Felix Viallet

F-38031 Grenoble Cedex

France

ISBN 978-3-642-08571-0

Cataloging-in-Publication Data applied for
Die Deutsche Bibliothek ~ CIP-Einheitsaufnahme
Handbook on parallel and distributed processing: with 22 tables / Jacek Blazewicz ed. ...

(International handbooks on information systems)

ISBN 978-3-642-08571-0  ISBN 978-3-662-04303-5 (eBook)
DOI 10.1007/978-3-662-04303-5

This work is subject to copyright. All rights are reserved, whether the whole or part of the
material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, re-
citation, broadcasting, reproduction on microfilm or in any other way, and storage in data
banks. Duplication of this publication or parts thereof is permitted only under the provisions of
the German Copyright Law of September 9, 1965, in its current version, and permission for use
must always be obtained from Springer-Verlag. Violations are liable for prosecution under the
German Copyright Law.

© Springer-Verlag Berlin Heidelberg 2000

Originally published by Springer-Verlag Berlin Heidelberg New York in 2000

Softcover reprint of the hardcover 1st edition 2000

The use of general descriptive names, registered names, trademarks, etc. in this publication does
not imply, even in the absence of a specific statement, that such names are exempt from the
relevant protective laws and regulations and therefore free for general use.

Hardcover Design: Erich Kirchner, Heidelberg

SPIN 10744088 42/2202-5 4 3 2 1 0 - Printed on acid-free paper



Foreword

This book is the third of a running series of volumes dedicated to selected
topics of information systems theory and application. The objective of the
series is to provide a reference source for problem solvers in business, industry,
government, and professional researchers and graduate students.

The first volume, Handbook on Architectures of Information Systems,
presents a balanced number of contributions from academia and practition-
ers. The structure of the material follows a differentiation between modeling
languages, tools and methodologies. The second volume, Handbook on Elec-
tronic Commerce, examines electronic storefront, on-line business, consumer
interface, business-to-business networking, digital payment, legal issues, in-
formation product development and electronic business models.

The present volume is a joint venture of an international board of editors,
gathering prominent authors of academia and practice, who are well known
specialists in the area of parallel and distributed processing. The intention
of the Handbook is to provide practitioners, scientists and graduate students
with a good overview of basic methods and paradigms, as well as important
issues and trends across the broad spectrum of the above area. In particu-
lar, the book covers fundamental topics such as efficient parallel algorithms,
languages for parallel processing, parallel operating systems, architecture of
parallel and distributed systems, management of resources in parallel sys-
tems, tools for parallel computing, parallel database systems and multimedia
object servers, and networking aspects of distributed and parallel comput-
ing. Three chapters are dedicated to applications: parallel and distributed
scientific computing, high-performance computing in molecular sciences, and
multimedia applications for parallel and distributed systems.

Summing up, the Handbook is indispensable for academics and profession-
als who are interested in learning a leading expert’s coherent and individual
view of the topic.

This volume was supported by Project CRIT-2 and KBN Grant No
8T11F02516 Particular thanks are dedicated to Dr. Miiller from the Springer
Verlag for his encouragement to prepare the volume. Special thanks are ad-
dressed to Maciej Drozdowski for his excellent job in careful editing the
manuscripts, Anna Blazewicz and Macie) Machowiak for proofreading and
corrections, and to many others who helped to prepare the volume.

Jacek Blazewicz
Klaus Ecker

Brigitte Plateau
Denis Trystram
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