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Preface

Euro-Par is an international conference dedicated to the promotion and advance-
ment of all aspects of parallel computing. The major themes can be divided into
the broad categories of hardware, software, algorithms and applications for par-
allel computing. The objective of Euro-Par is to provide a forum within which
to promote the development of parallel computing both as an industrial tech-
nique and an academic discipline, extending the frontier of both the state of
the art and the state of the practice. This is particularly important at a time
when parallel computing is undergoing strong and sustained development and
experiencing real industrial take-up. The main audience for and participants in
Euro-Par are seen as researchers in academic departments, government laborato-
ries and industrial organisations. Euro-Par’s objective is to become the primary
choice of such professionals for the presentation of new results in their specific
areas. Euro-Par is also interested in applications which demonstrate the effec-
tiveness of the main Euro-Par themes.

There is now a permanent Web site for the series http://brahms.fmi.
uni-passau.de/cl/europar where the history of the conference is described.
Euro-Par is now sponsored by the Association of Computer Machinery and the
International Federation of Information Processing.

Euro-Par’99

The format of Euro-Par’99 follows that of the past four conferences and consists
of a number of topics each individually monitored by a committee of four. There
were originally 23 topics for this year’s conference. The call for papers attracted
343 submissions of which 188 were accepted. Of the papers accepted, 4 were
judged as distinguished, 111 as regular and 73 as short papers. Distinguished
papers are allowed 12 pages in the proceedings and 30 minutes for presentation,
regular papers are allowed 8 pages and 30 minutes for presentation, short papers
are allowed 4 pages and 15 minutes for presentation. Distinguished papers are
indicated in the table of contents with a superscribed asterisk after the title.
Four extra pages could be purchased for distinguished papers, two for regular
papers and one for short papers. There were on average 3.5 reviews per paper.
Submissions were received from 44 countries, 34 of which are represented at the
conference. The principal contributors by country are France with 39 papers,
the U.S.A. with 22, Germany with 19, and the U.K., Italy and Spain with 13 pa-
pers each. This year’s conference, Euro-Par’99, features new topics such as fault
avoidance and fault removal in real-time systems, instruction-level parallelism
and uniprocessor architecture, and global environment modelling.

The Web site for the conference is http://www.enseeiht.fr/europar99/.
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Knowing the quality of the past Euro-Par conferences makes the task of or-
ganising one daunting indeed and we have many people to thank. Ron Perrott,
Christian Lengauer, Luc Bougé, Jeff Reeve and David Pritchard have given us
the benefit of their experience and helped us generously throughout the past 18
months. The topic structure of the conference means that we must depend on
the goodwill and enthusiasm of all the 90 programme committee members listed
below. Their professionalism makes this the most academically rigorous confer-
ence in the field worldwide. The programme committee meeting at Toulouse
in April was well attended and, thanks to sound preparation by everyone and
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and Luc Giraud spent copious hours checking, printing and correcting papers.
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gorithms Project, has been invaluable in monitoring the conference organisation
and seeing to the myriad of tasks that invariably arise.

June 1999 Patrick Amestoy
Philippe Berger

Michel Daydé

Tain Duff

Valérie Frayssé

Luc Giraud

Daniel Ruiz



Euro-Par Steering Committee

Chair

Ron Perrott

Vice Chair
Christian Lengauer
Committee
Makoto Amamiya
Luc Bougé

Helmar Burkhart
Pierrick Fillon-Ashida
Paul Feautrier

Ian Foster

Jeff Reeve

Henk Sips

Paul Spirakis
Marian Vajtersic
Marco Vanneschi
Jens Volkert
Emilio Zapata

Queen’s University Belfast, UK
University of Passau, Germany

Kyushu University, Japan

ENS Lyon, France

University of Basel, Switzerland
European Commission, Belgium
University of Versailles, France

Argonne National Laboratory, USA
University of Southampton, UK
Technical University Delft, The Netherlands
CTI, Greece

Slovak Academy, Slovakia

University of Pisa, Italy

Johannes Kepler University Linz, Austria
University of Malaga, Spain

Euro-Par’99 Local Organisation

The conference has been jointly organised by CERFACS (Centre Européen de
Recherche et de Formation Avancée en Calcul Scientifique) and ENSEEIHT-
IRIT (Ecole Nationale Supérieure d’Electronique, d’Electrotechnique, d’Informa-
tique et d’Hydraulique de Toulouse - Institut de Recherche en Informatique de

Toulouse).

General Chair
Tain Duff

Vice Chair
Michel Daydé
Committee
Patrick Amestoy
Philippe Berger
Valérie Frayssé
Luc Giraud
Informatics Chair
Daniel Ruiz
Secretary
Brigitte Yzel

CERFACS and RAL
ENSEEIHT-IRIT
ENSEEIHT-IRIT
ENSEEIHT-IRIT
CERFACS
CERFACS
ENSEEIHT-IRIT

CERFACS



VIII  Committees and Organisation

Euro-Par’99 Programme Committee

Topic 01: Support Tools and Environments

Global Chair

Tan Foster Argonne Nat. Lab., USA
Local Chair

Frédéric Desprez LIP-INRIA, Lyon, France
Vice Chairs

Jean-Marie Garcia LAAS, Toulouse, France

Thomas Ludwig TU Munich, Germany

Topic 02: Performance Evaluation and Prediction

Global Chair

Aad van der Steen Utrecht Univ., The Netherlands
Local Chair

Jean-Marc Vincent IMAG, Grenoble, France

Vice Chairs

Erich Strohmaier Univ. of Tennessee at Knoxville, USA
Jerzy Wasniewski Uni-C, Denmark

Topic 03: Scheduling and Load Balancing

Global Chair

Jean-Marc Geib LIFL, Lille, France
Local Chair

Jean Roman LaBRI, Bordeaux, France
Vice Chairs

Bruce Hendrickson SNL, Albuquerque, USA
Pierre Manneback PIP, Mons, Belgium

Topic 04: Compilers for High Performance Systems

Global Chair

Barbara Chapman University of Southampton, UK
Local Chair

Frangois Bodin INRIA-IRISA, Rennes, France
Vice Chairs

Louis Féraud IRIT, Toulouse, France

Chris Lengauer FMI, University of Passau, Germany



Committees and Organisation

Topic 05: Parallel and Distributed Databases

Global Chair

Burkhard Freitag University of Passau, Germany
Local Chair

Kader Hameurlain IRIT, Toulouse, France

Vice Chairs

Léaszlo Boszormenyi University of Klagenfurt, Austria
Wagqar Hasan DB WIZARD, CA, USA

Topics 06 + 20: Fault Avoidance and Fault Removal in Real-Time

Systems

Global Chairs

Ravi Iyer Univ. of Illinois, USA

Tomasz Szmuc St. Staszic TU, Krakow, Poland

Local Chairs

Gilles Motet INSA, Toulouse, France

David Powell LAAS-CNRS, Toulouse, France

Vice Chairs

Wolfgang Halang FernUniversitdt, Hagen, Germany
Andras Pataricza TU Budapest, Hungary

Joao Gabriel Silva University of Coimbra, Portugal

Janusz Zalewski Univ. of Central Florida, Orlando, USA

Topic 07: Theory and Models for Parallel Computation

Global Chair
Michel Cosnard LORIA-INRIA, Nancy, France
Local Chair

Afonso Ferreira CNRS-I3S-INRIA, Sophia Antipolis, France
Vice Chairs

Sajal Das University of North Texas, USA

Frank Dehne Carleton University, Canada

Topic 08: High-Performance Computing and Applications

Global Chair

Horst Simon NERSC, L. Berkeley Lab., CA, USA
Local Chair

Michael Rudgyard Oxford Univ. and CERFACS, England
Vice Chairs

Wolfgang Gentzsch GENIAS Software, Germany

Jesus Labarta CEPBA, Spain

IX



X Committees and Organisation

Topic 09: Parallel Computer Architecture

Global Chair

Chris Jesshope Massey University, New Zealand
Local Chair

Daniel Litaize Université Paul Sabatier, France
Vice Chairs

Karl Dieter Reinartz University of Erlangen, Germany
Per Stenstrom Chalmers University, Sweden

Topic 10: Distributed Systems and Algorithms

Global Chair

André Schiper EPFL, Lausanne, Switzerland

Local Chair

Gérard Padiou ENSEEIHT-IRIT, Toulouse, France

Vice Chairs

Roberto Baldoni University of Rome, Italy

Jerzy Brzezinski Fac. of Electrical Eng., Poznan, Poland
Friedemann Mattern TU-Darmstadt, Germany

Luis Rodrigues Faculty of Sciences, Univ. of Lisbon, Portugal

Topic 11: Parallel Programming: Models, Methods and Languages

Global Chair

Luc Bougé ENSL, Lyon, France

Local Chair

Mamoun Filali IRIT, Toulouse, France

Vice Chairs

Bill McColl Oxford Univ. Computing Lab., UK
Henk J. Sips TU Delft, The Netherlands

Topic 12: Architectures and Algorithms for Vision and other Senses

Global Chair

Virginio Cantoni University of Pavia, Italy

Local Chair

Alain Ayache ENSEEIHT-IRIT, Toulouse, France

Vice Chairs

Concettina Guerra Purdue Univ., USA, and Padoa Univ., Italy

Pieter Jonke TU Delft, The Netherlands



Committees and Organisation XI

Topics 13+4+19: Numerical Algorithms for Linear and Nonlinear
Algebra

Global Chairs

Jack Dongarra Univ. of Tennessee and ORNL, USA
Bernard Philippe INRIA-IRISA, Rennes, France
Local Chairs

Patrick Amestoy ENSEEIHT-IRIT, Toulouse, France
Valérie Frayssé CERFACS, Toulouse, France

Vice Chairs
Francoise Chaitin-Chatelin Univ. Toulouse I and CERFACS, France

Donato Trigiante University of Florence, Italy
Marian Vajtersic Slovak Academy, Bratislava
Henk van der Vorst Utrecht University, The Netherlands

Topic 14: Emerging Topics in Advanced Computing in Europe

Global Chair

Renato Campo European Commission, DG XIII, Belgium
Local Chair

Luc Giraud CERFACS, Toulouse, France

Vice Chair

Pierrick Fillon-Ashida FEuropean Commission, DG XIII, Belgium
Rizos Sakellariou CRPC, Rice University, Houston, USA

Topic 15: Routing and Communication in Interconnection Networks

Global Chair

Ernst W. Mayr TU Munich, Germany

Local Chair

Pierre Fraigniaud LRI, Orsay, France

Vice Chairs

Bruce Maggs Carnegie Mellon Univ., Pittsburg, USA
Jop Sibeyn MPI, Saarbriicken, Germany

Topic 16: Instruction-Level Parallelism and Uniprocessor
Architecture

Global Chair

Mateo Valero CEPBA, Polytech. Univ. of Catalunya, Spain
Local Chair

Pascal Sainrat IRIT, Toulouse, France

Vice Chairs

D. K. Arvind Edinburgh Univ., Computer Science Dept., UK

Stamatis Vassiliadis TU Delft, The Netherlands



XII Committees and Organisation

Topic 17: Concurrent and Distributed Programming with Objects
Global Chair

Akinori Yonezawa University of Tokyo, Japan

Local Chair

Patrick Sallé ENSEEIHT-IRIT, Toulouse, France
Vice Chairs

Joe Armstrong Ericsson, Sweden

Vasco T. Vasconcelos University of Lisbon, Portugal
Marc Pantel ENSEEIHT-IRIT, Toulouse, France

Topic 18: Global Environment Modelling
Global Chair

David Burridge ECMWF, Reading, UK

Local Chair

Michel Déqué Météo-France, Toulouse, France

Vice Chairs

Daniel Cariolle Météo-France, Toulouse, France

Jean-Pascal van Ypersele Louvain la Neuve Inst. of Astrophysics,
Belgium

Topic 22: High-Performance Data Mining and Knowledge Discovery
Global Chair

David Skillicorn Queens University, Kingston, Canada
Local Chair

Domenico Talia ISI-CNR, Rende, Italy

Vice Chairs

Vipin Kumar Univ. of Minnesota, USA

Hannu Toivonen RNI, University of Helsinki, Finland

Topic 23: Symbolic Computation
Global Chair

John Fitch University of Bath, UK

Local Chair

Mike Dewar NAG Ltd, Oxford, UK

Vice Chairs

Erich Kaltofen North Carolina State Univ., Raleigh, USA

Anthony D. Kennedy Edinburgh University, Scotland



Euro-Par’99 Referees

(excluding members of the programme and organisation committees)

Adelantado, Martin
Akl Selim
Albanesi, Maria Grazia
Alvarez-Hamelin, 1.
Amir, Yair
Amodio, Pierluigi
Ancourt, Corinne
Arbab, Farhad
Arbenz, Peter
Arnold, Marnix
Aronson, Leon
Asenjo, Rafael
Avresky, D.

Aydt, Ruth
Ayguade, Eduard
Aykanat, Cevdet
Baden, Scott
Bagchi, Saurabh
Bai, Z.

Baker, Mark

Bal, Henri
Baquero, Carlos
Barreiro, Nuno
Bartoli, Alberto
Baudon, Olivier
Becchetti, Luca
Béchennec, Jean-Luc
Becka, Martin
Beemster, Marcel
Bellegarde, Francoise
Bellosa, Frank
Benzi, Michele
Beraldi, Roberto
Bernon, Carole
Berthomé, Pascal
Bétourné, Claude
Biancardi, Alberto
Birkett, Nick
Bodeveix, Jean-Paul
Boichat, Romain
Bolychevsky, Alex
Bos, André

Boukerche, Azzedine
Boulet, Pierre
Bourzoufi, Hafid
Braconnier, Thierry
Bradford, Russell
Brandes, Thomas
Braunl, Thomas
Broggi, Alberto
Broom, Bradley
Browne, Shirley
Brugnano, Luigi
Brun, Olivier
Bungartz, Hans-Joachim
Burkhart, Helmar
Buvry, Max

Caires, Luis
Calamoneri, Tiziana
Cameron, Stephen
Caniaux, Guy
Cappello, Franck
Carissimi, Alexandre
Caromel, Denis
Carter, Larry

Cassé, Hugues
Castro, Miguel
Catthoor, Francky
Cavalheiro, Gerson
Chartier, Philippe
Charvillat, Vincent
Chassin de
Kergommeaux, Jacques
Chauhan, Arun
Chaumette, Serge
Cheng, Ben-Chung
Chesneaux, Jean-Marie
Chich, Thierry
Chmielewski, Rafal
Cilio, Andréa
Cinque, Luigi
Ciuffoletti, Augusto
Clocksin, William
Coelho, Fabien

Cole, Murray
Conter, Jean
Corbal, Jesus
Correia, Miguel
Costa, Antonio
Costa, Ernesto
Cotofana, Sorin
Coudert, David
Coulette, Bernard
Counilh, Marie-Christine
Courtier, Philippe
Cristal, Adrian
Crouzet, Yves
Crégut, Xavier
Cubero-Castan, Michel
Cucchiara, Rita
Cung, Van-Dat
Dackland, Krister
Daoudi, El Mostafa
Dechering, Paul
Defago, Xavier
Dekeyser, Jean-Luc
Delmas, Olivier
Delord, Xavier
Denissen, Will
Denneulin, Yves
Di, Vito

Di Martino, Beniamino
Di Stefano, Luigi
Doblas, Francisco Javier
Dominique, Orban
Doreille, Mathias
Dorfel, Mathias
Douville, Hervé
Drira, Khalil
Duato, José
Duchien, Laurence
Durand, Bruno
Eigenmann, Rudolf
Eijkhout, Victor
Eisenbeis, Christine
Eldershaw, Craig



X1V Referees

Ellmenreich, Nils
Endo, Toshio
Erhel, Jocelyne
Etiemble, Daniel
Evans., D.J.

Even, Shimon
Fabbri, Alessandro
Faber, Peter

Farcy, Alexandre
Feautrier, Paul
Fent, Alfred
Ferragina, Paolo
Ferreira, Maria
Fidge, Colin
Fimmel, Dirk
Fischer, Claude
Fischer, Markus
Fleury, Eric
Fonlupt, Cyril
Fraboul, Christian
Fradet, Pascal
Fragopoulou, Paraskevi
Frietman, Edward E.E.
Fiinfrocken, Stefan
Galilee, Francois
Gallopoulos, Efstratios
Gamba, Paolo
Gandriau, Marcel
Gaspar, Graca
Gatlin, Kang Su
Gauchard, David
Gautama, Hasyim
Gavaghan, David
Gavoille, Cyril
Geist, Al

Geleyn, Jean-Frangois
van Gemund, Arjan
Gengler, Marc
Genius, Daniela
Gerndt, Michael
Getov, Vladimir
Girau, Bernard
Goldman, Alfredo
Gonzalez, Antonio
Gonzalez, José

Gonzalez-Escribano, A.

Goossens, Bernard
Grammatikakis, Miltos
Gratton, Serge
Greiner, Alain

Griebl, Martin

Grislin-Le Strugeon, E.

Gropp, William
Guedes, Paulo
Guivarch, Ronan
Guo, Katherine
Gupta, Anshul
Gustedt, Jens
Guyennet, Hervé
Hains, Gaetan
Hains, Gaétan
Halleux, Jean-Pierre
Han, Eui-Hong
Haquin, Thierry
Harald, Kosch
Hart, William
Hatcher, Phil
Hegland, Markus
Helary, Jean-Michel
Henty, David
Herley, Kieran
Herrmann, Christoph
Higham, Nicholas J.
Hitz, Markus
Hoisie, Adolfy
Houzet, Dominique
Hruz, Tomas
Hurfin, Michel
Terotheou, Cos

Izu, Cruz

Jabouille, Patrick
Jeannot, Emmanuel
Jégou, Yvon

Jin, Guohua
Jonker, Pieter
Joshi, Mahesh
Jourdan, Stephan
Juanole, Guy
Juurlink, Ben
Kagstrom, Bo

Kakugawa, Hirotsugu
Kalbarczyk, Zbigniew
Kale, Laxmikant
Katayama, Takuya
Kaufman, Linda
Kehr, Roger

Keleher, Peter

Kelly, Paul
Kesselman, Carl
Killijian, Marc-Olivier
Kindermann, Stephan
Kiper, Ayse

Klasing, Ralf
Knijnenburg, Peter
Knoop, Jens

Koelbel, Charles
Kolda, Tamara
Kosch, Harald
Kossmann, Donald
Koster, Jacko

Kredel, Heinz

Kruse, Hans-Guenther
Kuchen, Herbert
Kucherov, Gregory
Kurmann, Christian
Kvasnicka, Dieter

de Laat, Cees
Ladagnous, Philippe
Lahlou, Chams
Langlois, Philippe
Larriba-Pey, Josep L.
Laure, Erwin
Lavenier, Dominique
LeCun, Bertrand
Lecomber, David
Lecomber, david
Lecussan, Bernard
Leese, Robert

Legall, Frangoise
Leuschel, Michael
L’Excellent, Jean-Yves
Li, Xiaoye S.
Lindermeier, Markus
van Lohuizen, Marcel P.
Lombardi, Luca



Lombardo, Maria-Paola
Lopes, Cristina
Lopes, Luis

Lopez, David

Loucks, Wayne
Luksch, Peter

Lusk, Ewing

Lutton, Evelyne
Llosa, Josep
Manolopoulos, Yannis
Marchetti, Carlo

Marchetti-Spaccamela, A.

Marcuello, Pedro
Marquet, Pascal
Marquet, Philippe
Martel, Ivan
Marthon, Philippe
Martin, Bruno
Maslennikov, Oleg
Masuhara, Hidehiko
Mauran, Philippe
Maurice, Pierre
Mautor, Thierry
Mechelli, Marco
Méhaut, Jean-Francois
Mehofer, Eduard
Mehrotra, Piyush
Meister, Gerd
Melideo, Giovanna
Merlin, John
Mery, Dominique
Meszaros, Tamas
Meurant, Gérard
Mevel, Yann
Meyer, Ulrich
Michael, W.
Michaud, Pierre
Miller, Bart
Miller, Quentin
Moe, Randi
Monnier, Nicolas
Montanvert, Annick
Monteil, Thierry
Moreira, Ana
Morere, Pierre

Morin, Christine
Morris, John
Morvan, Franck
Mostefaoui, Achour
Mounie, Gregory
Mucci, Philip
Muller, Jean-Michel
Mutka, Matt
Mzoughi, Abdelaziz
Nash, Jonathan
Nemeth, Zsolt
Neves, Nuno
Nichitiu, Codrin
Nicole, Denis
Norman, Arthur
Novillo, Diego
O’Boyle, Michael
Ogihara, Mitsunori
Ogston, Elizabeth
Oksa, Gabriel
Oliveira, Rui
Ortega, Daniel
Owezarski, Philippe
Oyama, Yoshihiro
Oztekin, Bilgehan U.
Paillassa, Béatrice
Pantel, Marc
Paprzycki, Marcin
Paugam-Moisy, Héléne
Pazat, Jean-Louis
Pedone, Fernando
Pellégrini, Franois
Pereira, Carlos
Perez, Christian
Perrin, Guy-René
Perry, Nigel
Petitet, Antoine
Petiton, Serge
Petrosino, Alfredo
Phillips, Cynthia
Pialot, Laurent
Piccardi, Massimo
Pietracaprina, Andréa
Pingali, Keshav
Pitt-Francis, Joe

Referees XV

Pizzuti, Clara
Plaks, Toomas
Planton, Serge
Porto, Stella

Pozo, Roldan
Prakash, Ravi
Pritchard, David
Prylli, Loic

Pryor, Rich

Pucci, Geppino
Puglisi, Chiara
Quaglia, Francesco
Quinton, Patrice
Quéinnec, Philippe
Rackl, Guenther
Radulescu, Andrei
Raghavan, Padma
Rajopadhye, Sanjay
Ramirez, Alex
Rapine, Christophe
Rastello, Fabrice
Rau-Chaplin, Andrew
Rauber, Thomas
Ravara, Antnio
Raynal, Michel

van Reeuwijk, C.
Renaudin, Marc
Rescigno, Adele
Revol, Nathalie
Rezgui, Abdelmounaam
Richter, Harald
Risset, Tanguy
Roberto, Vito
Roch, Jean-Louis
Rochange, Christine
Roos, Steven

Rose, Kristoffer
Royer, Jean-Francois
Rubi, Franck
Rychlik, Bohuslav
Sagnol, David
Sajkowski, Michal
Sanchez, Jesus
Sanders, Peter
Sanjeevan, K.



XVI Referees

Santos, Eunice
Saouter, Yannick
Savoia, Giancarlo
Schaerf, Andréa
Schreiber, Robert S.
Schreiner, Wolfgang
Schulz, Martin
Schuster, Assaf
Schwertner-Charao, A.
Seznec, André

Siegle, Markus

Sieh, Volkmar

Silva, Luis Moura
Silva, Mario

Slomka, Frank

Smith, Jim

Smith, Warren
Sobaniec, Cezary
Spezzano, Giandomenico
Stanca, Marian

Stanton, Jonathan
Stathis, Pyrrhos
Stein, Benhur
Steinbach, Michael
Stricker, Thomas M.
Strout, Michelle Mills
Stunkel, Craig
Subhlok, Jaspal
Sumii, Eijiro
Surlaker, Kapil
Swarbrick, Tan
Swierstra, Doaitse
Sybein, Jop
Szychowiak, Michal
Talbi, El ghazali
Talcott, Carolyn
Taylor, Valerie
Temam, Olivier
Thakur, Rajeev
Thiesse, Bernard

Thuné, Michael
Tiskin, Alexandre
Toetenel, Hans
Torng, Eric
Tortorici, Adele
Trehel, Michel
Trichina, Eléna
Trystram, Denis
Tsikas, Themos
Tuecke, Steve
Tuama, Miroslav
Tvrdik, Pavel
Ubeda, Stephane
Ueberhuber, C. W.
Ugarte, Asier
Vakalis, Ignatis
Zomaya, Albert
Zory, Julien
Zwiers, Job



Table of Contents

Invited Talks

Some Parallel Algorithms for Integer Factorisation ..................... 1
Richard P. Brent

MERCATOR, the MiSsion . ........c..uuiumnntiii e 23
Philippe Courtier

Adaptive Scheduling for Task Farming with Grid Middleware............ 30
Henri Casanova, MyungHo Kim, James S. Plank, Jack J. Dongarra

Applying Human Factors to the Design of Performance Tools............ 44
Cherri M. Pancake

Building the Teraflops/Petabytes Production Supercomputing Center. . . .. 61
Horst D. Simon, William T.C. Kramer, Robert F. Lucas

A Coming of Age for Beowulf-Class Computing ........................ 78
Thomas Sterling, Daniel Savarese

Topic 01

Support Tools and Environments .............................. 89

Frédéric Desprez

Systematic Debugging of Parallel Programs in DIWIDE Based on
Collective Breakpoints and Macrosteps ............cooiiiiiiinen .. 90
P. Kacsuk, R. Lovas, J. Kovdcs

Project Workspaces for Parallel Computing - The TRAPPER Approach .. 98
Dino Ahr, Andreas Bdicker

PVMbuilder - A Tool for Parallel Programming ....................... 108
Jan B. Pedersen, Alan Wagner

Message-Passing Specification in a CORBA Environment ............... 113
T. Es-sqalli, E. Fleury, E. Dillon, J. Guyard

Using Preemptive Thread Migration to Load-Balance Data-Parallel
Applcations. . . ... 117
Gabriel Antoniu, Christian Perez

FITS—A Light-Weight Integrated Programming Environment ........... 125
B. Chapman, F. Bodin, L. Hill, J. Merlin, G. Viland, F. Wollenweber



XVIII Table of Contents

INTERLACE: An Interoperation and Linking Architecture for
Computational Engines .......... .
Matthew J. Sottile, Allen D. Malony

Multi-protocol Communications and High Speed Networks ..............
Benoit Planquelle, Jean-Francois Méhaut, Nathalie Revol

An Online Algorithm for Dimension-Bound Analysis ...................
Paul A.S. Ward

Correction of Monitor Intrusion for Testing Nondeterministic
MPI-Programs. . . .. ..ottt e
D. Kranzlimaller, J. Chassin de Kergommeauz, Ch. Schaubschliger

Improving the Performance of Distributed Shared Memory Environments
on Grid Multiprocessors ... ......oou ot
Dimitris Dimitrelos, Constantine Halatsis

Topic 02
Performance Evaluation and Prediction.........................
Jean-Marc Vincent

Performance Analysis of Wormhole Switching with Adaptive Routing in a
Two-Dimensional Torus. . ...
M. Colajanni, B. Ciciani, F. Quaglia

Message Passing Evaluation and Analysis on Cray T3E and SGI Origin
2000 SYSEEINS .« . vttt
M. Prieto, D. Espadas, .M. Llorente, F. Tirado

Performance Evaluation and Modeling of the Fujitsu AP3000
Message-Passing Libraries .. .. .. ...
Juan Tourino, Ramdn Doallo

Improving Communication Support for Parallel Applications ............
Joerg Cordsen, Marco Dimas Gubitoso

A Performance Estimator for Parallel Programs........................
Jeff Reeve

Min-Cut Methods for Mapping Dataflow Graphs.................... ...
Volker Elling, Karsten Schwan

Influence of Variable Time Operations in Static Instruction Scheduling. . ..
Patricia Borensztejn, Cristina Barrado, Jesus Labarta

Evaluation of LH*LH for a Multicomputer Architecture.................
Andy D. Pimentel, Louis O. Hertzberger



Table of Contents XIX

Set Associative Cache Behavior Optimization.......................... 229
Ramon Doallo, Basilio B. Fraguela, Emilio L. Zapata

A Performance Study of Modern Web Server Applications. .............. 239
Ramesh Radhakrishnan, Lizy Kurian John

An Evaluation of High Performance Fortran Compilers Using the
HPFBench Benchmark Suite ........ .. .. . .. . . i i 248
Guohua Jin, Y. Charlie Hu

Performance Evaluation of Object Oriented Middleware................. 258
Laszlo Bészérményi, Andreas Wickner, Harald Wolf

PopSPY: A PowerPC Instrumentation Tool for Multiprocessor Simulation. 262
C. Limousin, A. Vartanian, J-L. Béchennec

Performance Evaluation and Benchmarking of Native Signal Processing . .. 266
Deependra Talla, Lizy Kurian John

Topic 03
Scheduling and Load Balancing ................................. 271
Jean-Marc Geib, Bruce Hendrickson, Pierre Manneback, Jean Roman

A Polynomial-Time Branching Procedure for the Multiprocessor
Scheduling Problem . ...... ... .. 272
Ricardo C. Corréa, Afonso Ferreira

Optimal and Alternating-Direction Load Balancing Schemes............. 280
Robert FElsdsser, Andreas Frommer, Burkhard Monien, Robert Preis

Process Mapping Given by Processor and Network Dynamic Load
Prediction .. ... 291
Jean-Marie Garcia, David Gauchard, Thierry Monteil, Olivier Brun

Ordering Unsymmetric Matrices into Bordered Block Diagonal Form for
Parallel Processing .. ....... ..o 295
Y.F. Hu, K.C.F. Maguire, R.J. Blake

Dynamic Load Balancing for Ocean Circulation Model with Adaptive
Meshing . .. ..ot 303
Eric Blayo, Laurent Debreu, Grégory Mouni€, Denis Trystram

DRAMA: A Library for Parallel Dynamic Load Balancing of Finite

Element Applications . ... .......oiiii i 313
Bart Maerten, Dirk Roose, Achim Basermann, Jochen Fingberg,
Guy Lonsdale

Job Scheduling in a Multi-layer Vision System ................... ... ... 317
M. Fikret Ercan, Ceyda Oguz, Yu-Fai Fung



XX Table of Contents

A New Algorithm for Multi-objective Graph Partitioning ............... 322
Kirk Schloegel, George Karypis, Vipin Kumar

Scheduling Iterative Programs onto LogP-Machine ..................... 332
Welf Lowe, Wolf Zimmermann

Scheduling Arbitrary Task Graphs on LogP Machines .................. 340
Cristina Boeres, Aline Nascimento, Vinod E.F. Rebello

Scheduling with Communication Delays and On-Line Disturbances . ... ... 350
Aziz Moukrim, Eric Sanlaville, Frédéric Guinand

Scheduling User-Level Threads on Distributed Shared-Memory
MultiproCeSSOTS . o . vt ettt e e e 358
Eleftherios D. Polychronopoulos, Theodore S. Papatheodorou

Using Duplication for the Multiprocessor Scheduling Problem with
Hierarchical Communications ........... .. .. .. . . .. 369
FEvripidis Bampis, Rodolphe Giroudeau, Jean-Claude Konig

Topic 04

Compilers for High Performance Systems....................... 373
Barbara Chapman

Storage Mapping Optimization for Parallel Programs ................... 375
Albert Cohen, Vincent Lefebure

Array SSA for Explicitly Parallel Programs ........................... 383
Jean-Francois Collard

Parallel Data-Flow Analysis of Explicitly Parallel Programs ............. 391
Jens Knoop

Localization of Data Transfer in Processor Arrays...................... 401

Dirk Fimmel, Renate Merker

Scheduling Structured Systems .............. ... 409
Jason B. Crop, Doran K. Wilde

Compiling Data Parallel Tasks for Coordinated Execution............... 413
Erwin Laure, Matthew Haines, Piyush Mehrotra, Hans Zima

Flexible Data Distribution in PGHPF ......... ... .. .. ... ... ... ... 418
Mark Leair, Douglas Miles, Vincent Schuster, Michael Wolfe

On Automatic Parallelization of Irregular Reductions on Scalable Shared
Memory SYStemS . « .. oottt 422
E. Gutiérrez, O. Plata, E.L. Zapata



Table of Contents XXI

I/0O-Conscious Tiling Strategy for Disk-Resident Data .................. 430
Mahmut Kandemir, Alok Choudhary, J. Ramanujam

Post-Scheduling Optimization of Parallel Programs..................... 440
Stephen Shafer, Kanad Ghose

Piecewise Execution of Nested Parallel Programs - A Thread-Based
Approach ... 445
W. Pfannenstiel

Topic 05
Parallel and Distributed Databases ............................. 449
Burkhard Freitag, Kader Hameurlain

Distributed Database Checkpointing........... ... .. .. . .. 450
Roberto Baldoni, Francesco Quaglia, Michel Raynal

A Generalized Transaction Theory for Database and Non-database Tasks . 459
Armin FefSler, Hans-Jorg Schek

On Disk Allocation of Intermediate Query Results in Parallel Database
SYSEEIIIS .« ottt e 469
Holger Martens

Highly Concurrent Locking in Shared Memory Database Systems ........ 477
Christian Jacobi, Cédric Lichtenau

Parallel Processing of Multiple Text Queries on Hypercube Interconnection
Networks . ..o 482
Basilis Mamalis, Paul Spirakis, Basil Tampakas

Topic 06 + 20

Fault Avoidance and Fault Removal in Real-Time Systems &

Fault-Tolerant Computing ........... ... ... .. ... ... 487
Gilles Motet, David Powell

Quality of Service Management in Distributed Asynchronous Real-Time
SYSEEIIIS .« ottt 489
Binoy Ravindran

Multiprocessor Scheduling of Real-Time Tasks with Resource
Requirements. .. ... ... e 497
Costas Mourlas

Designing Multiprocessor/Distributed Real-Time Systems Using the

ASSERTS ToOIKit . ..o ve et e e 505
Kanad Ghose, Sudhir Aggarwal, Abhrajit Ghosh, David Goldman,
Peter Sulatycke, Pavel Vasek, David R. Vogel



XXII  Table of Contents

UML Framework for the Design of Real-Time Robot Controllers ......... 511
L. Carroll, B. Tondu, C. Baron, J.C. Geffroy

Software Implemented Fault Tolerance in Hypercube ................... 515
D.R. Avresky, S. Geoghegan

Managing Fault Tolerance Transparently Using CORBA Services ........ 519
René Meier, Paddy Nizon

Topic 07

Theory and Models for Parallel Computation................... 523

Michel Cosnard

Parallel Algorithms for Grounded Range Search and Applications ........ 525
Michael G. Lamoureuz, Andrew Rau-Chaplin

Multi-level Cooperative Search: A New Paradigm for Combinatorial
Optimization and an Application to Graph Partitioning................. 533
Michel Toulouse, Krishnaiyan Thulasiraman, Fred Glover

A Quantitative Measure of Portability with Application to
Bandwidth-Latency Models for Parallel Computing..................... 543
Gianfranco Bilardi, Andrea Pietracaprina, Geppino Pucci

A Cost Model for Asynchronous and Structured Message Passing ........ 552
Emmanuel Melin, Bruno Raffin, Xavier Rebeuf, Bernard Virot

A Parallel Simulation of Cellular Automata by Spatial Machines ......... 557
Bruno Martin

Topic 08

High-Performance Computing and Applications ................ 561

Wolfgang Gentzsch

Null Messages Cancellation through Load Balancing in Distributed
SIMULAtIONS . ..ttt 562
Azzedine Boukerche, Sajal K. Das

Efficient Load-Balancing and Communication Overlap in Parallel
Shear-Warp Algorithm on a Cluster of PCs....... .. .. ... ... .. ... .. 570
Frédérique Chaussumier, Frédéric Desprez, Michel Loi

A Hierarchical Approach for Parallelization of a Global Optimization
Method for Protein Structure Prediction . ............. ... .. ... .. .. .... 578
S. Crivelli, T. Head-Gordon, R. Byrd, E. Eskow, R. Schnabel

Parallelization of a Compositional Simulator with a Galerkin Coarse/Fine
Method . . ... . 586
Geir Age Oye, Hilde Reme



Table of Contents XXIII

Some Investigations of Domain Decomposition Techniques in Parallel
CE D . 595
F. Chalot, G. Chevalier, Q.V. Dinh, L. Giraud

A Parallel Ocean Model for High Resolution Studies.................... 603
Marce Guyon, Gurvan Madec, Franc¢ois-Xavier Roux, Maurice Imbard

Nonoverlapping Domain Decomposition Applied to a Computational Fluid
Mechanics Code .. ...t 608
Paulo B. Vasconcelos, Filomena D. d’Almeida

A PC Cluster with Application-Quality MPT ....... ... ... ... ... ... ... 613
M. Gotebiewski, A. Basermann, M. Baum, R. Hempel, H. Ritzdorf,
J.L. Traff

Using Network of Workstations to Support a Web-Based Visualization
SEIVICE .ttt 624
Wilfrid Lefer, Jean-Marc Pierson

High-Speed LANs: New Environments for Parallel and Distributed
ApPPLCatIoNS . ..ot 633
Patrick Geoffray, Laurent Lefévre, CongDuc Pham, Loic Prylli,
Olivier Reymann, Bernard Tourancheau, Roland Westrelin

Consequences of Modern Hardware Design for Numerical Simulations and
Their Realization in FEAST . ... ... . . . . 643
Ch. Becker, S. Kilian, S. Turek, the FEAST Group

A Structured SADT Approach to the Support of a Parallel Adaptive 3D
CFD Code ..ottt e e 651
Jonathan Nash, Martin Berzins, Paul Selwood

A Parallel Algorithm for 3D Geometry Transformations in OpenGL .. .. .. 659
J. Sébot Julien, A. Vartanian, J-L. Béchennec, N. Drach-Temam

Parallel Implementation in a Industrial Framework of Statistical
Tolerancing Analysis in Microelectronics ... ..... ... ... ... ..o ... 663
Salvatore Rinaudo, Francesco Moschella, Marcello A. Anile

Interaction Between Data Parallel Compilation and Data Transfer and
Storage Cost Minimization for Multimedia Applications................. 668
Chidamber Kulkarni, Koen Danckaert, Francky Catthoor, Manish Gupta

Parallel Numerical Simulation of a Marine Host-Parasite System ......... 677
Michel Langlais, Guillaume Latu, Jean Roman, Patrick Silan

Parallel Methods of Training for Multilayer Neural Network ............. 686
El Mostafa Daoudi, El Miloud Jadara



XXIV Table of Contents

Partitioning of Vector-Topological Data for Parallel GIS Operations:
Assessment and Performance Analysis . ........... ... ... .. ... ... 691
Terence M. Sloan, Michael J. Mineter, Steve Dowers,
Connor Mulholland, Gordon Darling, Bruce M. Gittings

Topic 09
Parallel Computer Architecture - What Is Its Future? .......... 695
Chris Jesshope

The Algebraic Path Problem Revisited ............ ... . ... ... ... 698
Sanjay Rajopadhye, Claude Tadonki, Tanguy Risset

Vector ISA Extension for Sparse Matrix-Vector Multiplication ........... 708
Stamatis Vassiliadis, Sorin Cotofana, Pyrrhos Stathis

A Study of a Simultaneous Multithreaded Processor Implementation . . ... 716
Dominik Madon, Eduardo Sdnchez, Stefan Monnier

The MorphoSys Parallel Reconfigurable System ........................ 727

Guangming Lu, Hartej Singh, Ming-hau Lee, Nader Bagherzadeh,
Fadi Kurdahi, Eliseu M.C. Filho

A Graph-Oriented Task Manager for Small Multiprocessor Systems ...... 735
Xavier Verians, Jean-Didier Legat, Jean-Jacques Quisquater,
Benoit Macq

Implementing Snoop-Coherence Protocol for Future SMP Architectures . .. 745
Wissam Hlayhel, Jacques Collet, Laurent Fesquet

An Adaptive Limited Pointers Directory Scheme for Cache Coherence of
Scalable Multiprocessors . ... ...ttt 753
Cheol Ho Park, Jong Hyuk Choi, Kyu Ho Park, Daeyeon Park

Two Schemes to Improve the Performance of a Sort-Last 3D Parallel
Rendering Machine with Texture Caches........... ... .. ... .. ... ... 757
Alexis Vartanian, Jean-Luc Béchennec, Nathalie Drach-Temam

ManArray Processor Interconnection Network: An Introduction.......... 761
Gerald G. Pechanek, Stamatis Vassiliadis, Nikos Pitsianis

Topic 10
Distributed Systems and Algorithms............................ 767
Gérard Padiou, André Schiper

A Cooperation Service for CORBA Objects. From the Model to the
Applcations. . .. ... 769
Khalil Drira, Frédéric Gouézec, Michel Diaz



Table of Contents XXV

Symphony: Managing Virtual Servers in the Global Village.............. T
Roy Friedman, Assaf Schuster, Ayal Itzkovitz, Eli Biham, Erez Hadad,
Viadislav Kalinovsky, Sergey Kleyman, Roman Vitenberg

Epidaure: A Java Distributed Tool for Building DAT Applications .. ...... 785
Djamel Fezzani, Jocelyn Desbiens

A Client/Broker/Server Substrate with 505 Round-Trip Overhead ... ... 790
Olivier Richard, Franck Cappello

Universal Constructs in Distributed Computations ............... ... ... 795
Ajay D. Kshemkalyani, Mukesh Singhal

Tllustrating the Use of Vector Clocks in Property Detection: An Example
and a Counter-Example. ... ... .. 806
Michel Raynal

A Node Count-Independent Logical Clock for Scaling Lazy Release Con-
sistency Protocol. ... ... ... 815
Luciana Bezerra Arantes, Bertil Folliot, Pierre Sens

Mutual Exclusion Between Neighboring Nodes in an Arbitrary System
Graph Tree That Stabilizes Using Read/Write Atomicity................ 823
Gheorghe Antonoiu, Pradip K. Srimani

Topic 11
Parallel Programming: Models, Methods and Languages........ 831
Luc Bougé, Bill McColl, Mamoun Filali, Henk Sips

Exploiting Advanced Task Parallelism in High Performance Fortran via a
Task Library . ... ... 833
Thomas Brandes

A Run-Time System for Dynamic Grain Packing....................... 845
Jodao Luis Sobral, Alberto José Proenca

Optimising Skeletal-Stream Parallelism on a BSP Computer............. 853
Andrea Zavanella

Parallel Programming by Transformation ............. .. ... .. ... ... 858
Noel Winstanley

Condensed Graphs: A Multi-level, Parallel, Intermediate Representation .. 866
John P. Morrison, Niall J. Dalton

A Skeleton for Parallel Dynamic Programming......................... 877
D. Morales, F. Almeida, F. Garcia, J. Gonzalez, J. Roda, C. Rodriguez



XXVI Table of Contents

Programming Effort vs. Performance with a Hybrid Programming Model
for Distributed Memory Parallel Architectures.........................
Andreas Rodman, Mats Brorsson

DAOS — Scalable And-Or Parallelism ................................
Luis Fernando Castro, Vitor Santos Costa, Cliudio F.R. Geyer,
Fernando Silva, Patricia Kayser Vargas, Manuel E. Correia

Write Detection in Home-Based Software DSMs . ......................
Weiwu Hu, Weisong Shi, Zhimin Tang

D’Caml: Native Support for Distributed ML Programming in
Heterogeneous Environment . ........... . .. .. . i
Ken Wakita, Takashi Asano, Masataka Sassa

ParBlocks - A New Methodology for Specifying Concurrent Method
Executions in OPUS . . ...ttt
FErwin Laure

Static Parallelization of Functional Programs: Elimination of Higher-Order

Functions & Optimized Inlining. ........ .. ... i i,
Christoph A. Herrmann, Jan Laitenberger, Christian Lengauer, Chris-
tian Schaller

A Library to Implement Neural Networks on MIMD Machines ...........
Yann Boniface, Frédéric Alexandre, Stéphane Vialle

Topic 12
Architectures and Algorithms for Vision and Other Senses .. ...
Alain Ayache, Virginio Cantoni, Concettina Guerra, Pieter Jonker

LUX: An Heterogeneous Function Composition Parallel Computer for
GraphiCs . ...
Stéphane Mancini, Renaud Pacalet

A Parallel Accelerator Architecture for Multimedia Video Compression . . .
Bertil Schmidt, Manfred Schimmler

A Parallel Architecture for Stereoscopic Processing .....................
Milton Romero, Bruno Cliciani

A Robust Neural Network Based Object Recognition System and Its SIMD
Implementation . . ......... .
Alfredo Petrosino, Giuseppe Salvi

Multimedia Extensions and Sub-word Parallelism in Image Processing:
Preliminary Results ... .
Marco Ferretti, Davide Rizzo



Table of Contents XXVII

Vanishing Point Detection in the Hough Transform Space ............... 987
Andrea Matessi, Luca Lombardi

Parallel Structure in an Integrated Speech-Recognition Network ......... 995
M. Fleury, A.C. Downton, A.F. Clark

3D Optoelectronic Fix Point Unit and Its Advantages Processing
SD Data .o 1005
B. Kasche, D. Fey, T. Hohn, W. Erhard

Parallel Wavelet Transforms on Multiprocessors....................... 1013
Manfred Feil, Rade Kutil, Andreas Uhl

Vector Quantization-Fractal Image Coding Algorithm Based on Delaunay
Triangulation. ... ... 1018
Zahia Brahimi, Karima Ait Saadi, Noria Baraka

Topic 13419
Numerical Algorithms for Linear and Nonlinear Algebra ....... 1023

mpC + ScaLAPACK = Efficient Solving Linear Algebra Problems on
Heterogeneous Networks . ....... ... .. . i 1024
Alexey Kalinov, Alexey Lastovetsky

Parallel Subdomain-Based Preconditioner for the Schur Complement . ... 1032
Luiz M. Carvalho, Luc Giraud

A Preconditioner for Improved Fermion Actions ...................... 1040
Wolfgang Bietenholz, Norbert Eicker, Andreas Frommer,
Thomas Lippert, Bjorn Medeke, Klaus Schilling

Application of a Class of Preconditioners to Large Scale Linear
Programming Problems .. ....... ... . . 1044
Venansius Baryamureeba, Trond Steihaug, Yin Zhang

Estimating Computer Performance for Parallel Sparse QR Factorisation . 1049
David J. Miron, Patrick M. Lenders

A Mapping and Scheduling Algorithm for Parallel Sparse Fan-In Numerical
Factorization ........ .. .. .. . 1059
Pascal Hénon, Pierre Ramet, Jean Roman

Scheduling of Algorithms Based on Elimination Trees on NUMA Systems 1068
Maria J. Martin, Inmaculada Pardines, Francisco F. Rivera

Block-Striped Partitioning and Neville Elimination .................... 1073
P. Alonso, R. Cortina, J. Ranilla



XXVIII Table of Contents

A Comparison of Parallel Solvers for Diagonally Dominant and General
Narrow-Banded Linear Systems IT... ... ... .. ... .. . ... .. .. .. 1078
Peter Arbenz, Andrew Cleary, Jack Dongarra, Markus Hegland

Using Pentangular Factorizations for the Reduction to Banded Form . ... 1088
B. Grofier, B. Lang

Experience with a Recursive Perturbation Based Algorithm for Symmetric
Indefinite Linear Systems ........ ... .. i 1096
Anshul Gupta, Fred Gustavson, Alexander Karaivanov,
Jerzy Wasniewski, Plamen Yalamov

Parallel Cyclic Wavefront Algorithms for Solving Semidefinite Lyapunov
Equations . . ... 1104
José M. Claver, Vicente Herndndez, Enrique S. Quintana-Orti

Parallel Constrained Optimization via Distribution of Variables......... 1112
Claudia A. Sagastizdbal, Mikhail V. Solodov

Solving Stable Stein Equations on Distributed Memory Computers . .. ... 1120
Peter Benner, Enrique S. Quintana-Orti, Gregorio Quintana-Orti

Convergence Acceleration for the Euler Equations Using a Parallel
Semi-Toeplitz Preconditioner ... ..... ... ... .. .. ... .. ... .. ... 1124
Andreas Kdhdri, Samuel Sundberg

A Stable and Efficient Parallel Block Gram-Schmidt Algorithm ......... 1128
Denis Vanderstraeten

On the Extension of the Code GAM for Parallel Computing ............ 1136
Felice Iavernaro, Francesca Mazzia

PAMIHR. A Parallel FORTRAN Program for Multidimensional
Quadrature on Distributed Memory Architectures..................... 1144
G. Laccetti, M. Lapegna

Stability Issues of the Wang’s Partitioning Algorithm for Banded and
Tridiagonal Linear Systems. ............ .. ... 1149
Velisar Pavlov, Plamen Yalamov

Topic 14
Emerging Topics in Advanced Computing in Europe............ 1153
Renato Campo, Luc Giraud

The HPF+ Project: Supporting HPF for Advanced Industrial
ApPDPLCAtIONS . . oot 1155
Siegfried Benkner, Guy Lonsdale, Hans Zima



Table of Contents XXIX

TIRAN: Flexible and Portable Fault Tolerance Solutions for Cost Effective
Dependable Applications. .. ... ... 1166
0. Botti, V. De Florio, G. Deconinck, F. Cassinari, S. Donatelli,
A. Bobbio, A. Klein, H. Kufner, R. Lauwereins, E. Thurner,
E. Verhulst

OCEANS — Optimising Compilers for Embedded Applications .......... 1171
Michel Barreteau, Francois Bodin, Zbigniew Chamsksi,
Henri-Pierre Charles, Christine Eisenbeis, John Gurd,
Jan Hoogerbrugge, Ping Hu, William Jalby, Toru Kisuksi,
Peter M.W. Knijnenburg, Paul van der Mark, Andy Nisbet,
Michael F.P. O’Boyle, Erven Rohou, André Seznec,
Elena A. Stéhr, Menno Treffers, Harry A.G. Wijshoff

Cray T3E Performances of a Parallel Code for a Stochastic Dynamic Assets
and Liabilities Management Model .. ...... .. .. ... .. . ... .. ... .. 1176
G. Zanghirati, F. Cocco, F. Taddei, G. Paruolo

Parametric Simulation of Multi-body Systems on Networks of
Heterogeneous Computers . . .......vuuui et 1187

Javier G. Izaguirre, José M. Jiménez, Unai Martin, Bruno Thomas,
Alberto Larzdbal, Luis M. Matey

Parallel Data Mining in the HYPERBANK Project .................... 1195
S. Fotis, J. A. Keane, R. I. Scott

High Performance Computing for Optimum Design of Multi-body

SYSEEINS . ottt 1199
José M. Jiménez, Nassouh A. Chehayeb, Javier G. Izaguirre, Beidi Hamma,
Yan Thiaudiére

Topic 15

Routing and Communication in Interconnection Networks . .. ... 1203

Optimizing Message Delivery in Asynchronous Distributed Applications . 1204
Girindra D. Sharma, Nael B. Abu-Ghazaleh,
Umesh Kumar V. Rajasekaran, Philip A. Wilsey

Circuit-Switched Broadcasting in Multi-port Multi-dimensional Torus
NetWOTrKS ..ot 1209
San-Yuan Wang, Yu-Chee Tseng, Sze-Yao Ni, Jang-Ping Sheu

Impact of the Head-of-Line Blocking on Parallel Computer Networks:
Hardware to Applications ............. . .. 1222
V. Puente, J.A. Gregorio, C. Izu, R. Beivide

Interval Routing on Layered Cross Product of Trees and Cycles . ........ 1231
R. Krdlovi¢, B. Rovan, P. Ruzicka



XXX  Table of Contents

Topic 16
Instruction-Level Parallelism and Uniprocessor Architecture. ...1241
Pascal Sainrat, Mateo Valero

Design Considerations of High Performance Data Cache with Prefetching 1243
Chi-Hung Chi, Jun-Li Yuan

Annotated Memory References: A Mechanism for Informed Cache
Management .......... ... ... 1251
Alvin R. Lebeck, David R. Raymond, Chia-Lin Yang,
Mithuna S. Thottethodsi

Understanding and Improving Register Assignment. ................... 1255
Cindy Norris, James B. Fenwick, Jr.

Compiler-Directed Reordering of Data by Cyclic Graph Coloring . ....... 1260
Daniela Genius, Sylvain Lelait

Code Cloning Tracing: A “Pay per Trace” Approach .................. 1265
Thierry Lafage, André Seznec, Erven Rohou, Frangois Bodin

Execution-Based Scheduling for VLIW Architectures .................. 1269
Kemal Ebcioglu, Erik R. Altman, Sumedh Sathaye, Michael Gschwind

Decoupling Recovery Mechanism for Data Speculation from Dynamic
Instruction Scheduling Structure ........ ... ... .. ... .. il 1281
Toshinori Sato

Implementation of Hybrid Context Based Value Predictors Using Value
Sequence Classification ............ .. .. . i 1291
Luis Pinuel, Rafael A. Moreno, Francisco Tirado

Heterogeneous Clustered Processors: Organization and Design .......... 1296
Francesco Pessolano

An Architecture Framework for Introducing Predicated Execution into
Embedded Microprocessors. ... ... .c.uuniuiint i 1301
Daniel A. Connors, Jean-Michel Puiatti, David I. August,
Kevin M. Crozier, Wen-mei W. Hwu

Multi-stage Cascaded Prediction ........ ... .. ... .. ... . ... 1312
Karel Driesen, Urs Holzle

Mispredicted Path Cache Effects ........ ... .. ... .. ... .. ... .... 1322
Jonathan Combs, Candice Bechem Combs, John Paul Shen

Topic 17

Concurrent and Distributed Programming with Objects ........ 1333

Patrick Sallé, Marc Pantel



Table of Contents XXXI

Non-regular Process Types . ... i 1334
Franz Puntigam

Decision Procedure for Temporal Logic of Concurrent Objects .......... 1344
Jean-Paul Bahsoun, Rami El-Baida, Hugues-Olivier Yar

Aliasing Models for Object Migration.......... ... ... oo, 1353
Uwe Nestmann, Hans Hiittel, Josva Kleist, Massimo Merro

Dynamic Extension of CORBA Servers ................ ..., .. 1369
Marco Catunda, Noemi Rodriguez, Roberto Ierusalimschy

On the Concurrent Object Model of UML. . ........ ... ... .. ... . ... 1377
Tulian Ober, Ileana Stan

Object Oriented Design for Reusable Parallel Linear Algebra Software ... 1385
Eric Noulard, Nahid Emad

Topic 18
Global Environment Modelling ................................. 1393
Michel Déqué

The Parallelization of the Princeton Ocean Model .. ................... 1395
L.A. Boukas, N.Th. Mimikou, N.M. Missirlis, G.L. Mellor,
A. Lascaratos, G. Korres

Modular Fortran 90 Implementation of a Parallel Atmospheric General
Circulation Model. .. ... ... ... 1403
William Sawyer, Lawrence Takacs, Andrea Molod, Robert Lucchesi

Implementation of the Limited-Area Numerical Weather Prediction Model
Aladin in Distributed Memory . ............o it 1411
Claude Fischer, Jean-Francois Estrade, Jure Jerman

Parallelization of the French Meteorological Mesoscale Model MésoNH . . . 1417
Patrick Jabouille, Ronan Guivarch, Philippe Kloos, Didier Gazen,
Nicolas Gicquel, Luc Giraud, Nicole Asencio, Veronique Ducrocq,
Juan FEscobar, Jean-Luc Redelsperger, Joél Stein, Jean-Pierre Pinty

The PALM Project: MPMD Paradigm for an Oceanic Data Assimilation
Software .. ... 1423
A. Fouillouz, A. Piacentini

A Parallel Distributed Fast 3D Poisson Solver for Méso-NH ............ 1431
Luc Giraud, Ronan Guivarch, Joél Stein

Porting a Limited Area Numerical Weather Forecasting Model on a
Scalable Shared Memory Parallel Computer .......................... 1435
Roberto Ansaloni, Paolo Malfetti, Tiziana Paccagnella



XXXII Table of Contents

Topic 22
High-Performance Data Mining and Knowledge Discovery . ..... 1439

David Skillicorn, Domenico Talia

Mining of Association Rules in Very Large Databases: A Structured
Parallel Approach ...... ... .. ... . i 1441
P. Becuzzi, M. Coppola, M. Vanneschi

Parallel k/h-Means Clustering for Large Data Sets .................... 1451
Kilian Stoffel, Abdelkader Belkoniene

Performance Analysis for Parallel Generalized Association Rule Mining on
a Large Scale PC Cluster ....... ... 1455
Takahiko Shintani, Masato Oguchi, Masaru Kitsuregawa

Inducing Load Balancing and Efficient Data Distribution Prior to
Association Rule Discovery in a Parallel Environment ................. 1460
Anna M. Manning, John A. Keane

Topic 23
Symbolic Computation .............. .. ... ... ... . . .. . 1465
Mike Dewar

Parallelism in ALDOR — The Communication Library IT* for Parallel,
Distributed Computation ............... ... 1466
Thierry Gautier, Niklaus Mannhart

A Library for Parallel Modular Arithmetic ............ .. ... ... ... .. 1476
David Power, Russell Bradford

Performance Evaluation of Or-Parallel Logic Programming Systems on
Distributed Shared-Memory Architectures. ........................... 1484
Vanusa Menditi Calegario, Inés de Castro Dutra

A Parallel Symbolic Computation Environment: Structures and
MecChaniCs . .. ...t 1492
Mantsika Matooane, Arthur Norman

Index of Authors ........... . . . . 1497



	Lecture Notes in Computer Science
	Euro-Par’99 Parallel Processing
	Preface
	Euro-Par'99
	Euro-Par Steering Committee
	Euro-Par'99 Local Organisation
	Euro-Par'99 Programme Committee
	Euro-Par'99 Referees
	Table of Contents




