
Lecture Notes in Computer Science 2242
Edited by G. Goos, J. Hartmanis, and J. van Leeuwen



3
Berlin
Heidelberg
New York
Barcelona
Hong Kong
London
Milan
Paris
Tokyo



Craig A. Lee (Ed.)

Grid Computing –
GRID 2001

Second International Workshop
Denver, CO, USA, November 12, 2001
Proceedings

1 3



Series Editors

Gerhard Goos, Karlsruhe University, Germany
Juris Hartmanis, Cornell University, NY, USA
Jan van Leeuwen, Utrecht University, The Netherlands

Volume Editor

Craig A. Lee
The Aerospace Corp., High Performance Computing
2350 East El Segundo Blvd., El Segundo, CA 90245, USA
E-mail: lee@aero.org

Cataloging-in-Publication Data applied for

Die Deutsche Bibliothek - CIP-Einheitsaufnahme

Grid computing : GRID 2001 ; second international workshop, Denver, CO,
USA, November 12, 2001 ; proceedings / Craig A. Lee (ed.). - Berlin ;
Heidelberg ; New York ; Barcelona ; Hong Kong ; London ; Milan ; Paris ;
Tokyo : Springer, 2001

(Lecture notes in computer science ; Vol. 2242)
ISBN 3-540-42949-2

CR Subject Classification (1998): C.2, D.1-4

ISSN 0302-9743
ISBN 3-540-42949-2 Springer-Verlag Berlin Heidelberg New York

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, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms 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 New York
a member of BertelsmannSpringer Science+Business Media GmbH

http://www.springer.de

© Springer-Verlag Berlin Heidelberg 2001
Printed in Germany

Typesetting: Camera-ready by author
Printed on acid-free paper SPIN: 10845876 06/3142 5 4 3 2 1 0



Preface 

The term "grid computing" is based on an analogy with the electrical power 
grid: computing capabilities should be ubiquitous and easy to use. While the 
development of what we now call grid computing is, in many ways, part of a 
natural progression of work done in the last decade, what's special about it is 
that all of its enabling technologies are converging at once: (1) a widely de
ployed, network infrastructure will connect virtually every device in the world, 
(2) an interface technology is widely understood and embraced by virtually every 
segment of science, technology, commerce, and society, and (3) there is a wide
spread, and growing, understanding of the properties, capabilities, and services 
that are necessary and possible to utilize this infrastructure. Information services 
and resource brokers will allow the dynamic sharing of resources for applications 
large and small and enable virtual organizations. These properties, capabilities, 
and services will be used in different contexts to enable different styles of com
puting such as Internet computing and Peer-to-Peer computing. To facilitate the 
adoption of standard practices, the Global Grid Forum (www.gridforum.org) was 
formed to identify common requirements and push for eventual standardization. 

The phenomenal growth of grid computing and related topics has created 
the need for this workshop as a venue to present the latest research. This year's 
workshop builds on the success of last year's. Grid 2000, chaired by Rajkumar 
Buyya and Mark Baker, was held in conjunction with HiPC 2000, in Bangalore, 
India, and attracted participants from 15 countries. This year's workshop was 
held in conjunction with Supercomputing 2001, the world's premier meeting for 
high-performance computing. We sincerely thank Sally Haerer, David Culler, 
and Ian Foster for making this happen. 

This year's Program Committee represented 12 countries on 4 continents and 
authors submitted papers from 7 countries on 3 continents. This certainly attests 
to the wide-spread, international importance of grid computing. We heartily 
thank all of the authors and the members of the Program Committee. It is the 
contribution of their valuable time and effort that has made this workshop a 
success. A very special thanks is extended to Dennis Gannon for his stimulating 
keynote address. Dennis has a long history of identifying the important issues 
and clearly elucidating them. 

We thank our sponsors, the ACM, the IEEE, the IEEE Computer Society, 
the IEEE Task Force on Cluster Computing, and also Supercomputing 2001 for 
making the workshop and these proceedings possible. We are very grateful to 
Prof. Cauligi Raghavendra and Prof. Viktor Prasanna for allowing Grid 2001 
to host its web site at the University of Southern California. Using WIMPE 
from Dartmouth College for managing the workshop through the web site from 
wherever I was proved to be invaluable. (Just make sure no other project fills 
up the disk partition with /tmp. ;- ) We also wish to thank Jan van Leeuwen of 
Utrecht University (LNCS Series Editor) and Alfred Hofmann of Springer-Verlag 
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(Executive Editor) for publishing the proceedings. A special thanks goes to Anna 
Kramer of Springer-Verlag (Computer Science Editorial Assistant). Her prompt 
help made prefecting these proceedings as easy as \addtocounter{one}{2+3}. 

Finally we wish to thank all who attended Grid 2001 in Denver. We now invite 
you to study these proceedings and their contribution to the further development 
of grid computing. 

August 2001 

Craig A. Lee 
Grid 2001 Program Chair 

www.gridcomputing.org 
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Grid 2001 Sponsoring Institutions 

Association for Computing Machinery 
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http://www.acm.org 
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IEEE Computer Society 
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http://www.sc200 l .org 

S 2001 

IEEE Task Force on Cluster 
Computing (TFCC) TFCC 
http:/ /www.ieeetfcc.org IEEE Task Force on Cluster Computing 



   
VIII         Organization

Grid 2001 Organization 

Workshop Chair 

Craig A. Lee 
The Aerospace Corporation, El Segundo, California, USA 

Program Committee 

David Abramson, Monash University, Australia 
Ishfaq Ahmad, The Hong Kong University of Science and Technology, China 
Giovanni Aloisio, University of Lecce, Italy 
Ruth Aydt, University of Illinois, Urbana-Champaign, USA 
David Bader, University of New Mexico, USA 
Mark Baker, University of Portsmouth, UK 
Rajkumar Buyya, i\fonash University, Australia 
Henri Casanova, Cniversity of California, San Diego, USA 
Steve Chapin, Syracuse University, 'CSA 
Frederica Darema, National Science Foundation, USA 
Jack Dongarra, University of Tennessee/ORNL, USA 
Wolfgang Gentzsch, Sun Microsystems, USA 
Jonathan Giddy, Monash University, Australia 
Sergi Girona, Polytechnic Uniwrsity of Catalunya, Spain 
Ken Hawick, University of \Vales, UK 
Hai Jin, Huazhong l:niversity of Science and Technology, China 
William Johnston, Lawn-'nc:e Berkeley National Lahoratory, USA 
Domenico Laforenza, Institute of the Italian National Research Council, Italy 
Gregor von Laszewski, Argonne National Laboratory, USA 
Miron Livny, University of Wisconsin, USA 
Satoshi Matsuoka, Tokyo Institute of Technology, Japan 
Jarck Nabrzyski, Poznan Supercomputing and Networking Center, Poland 
Lalit Patnaik, Indian Institute of Science, India 
Thierry Priol, IRISA/INRIA, France 
Alexander Reinefeld, ZTR, Germany 
\ifitsuhisa Sato, Real ·yvorld Computing Partnership, Japan 
Peter Sloot, Univer,-;it,y of Am:,;terdam, The Netherlands 
Alan Sussman, Universitv of Maryland, USA 
Domenico Talia, ISI-CNR, Italy 
Yoshio Tanaka, NIAIST, Japan 
Mary Thomas, San Diego Supercomputing Center, USA 
Brian Tierney, Lawrence Berkeley National Laboratory, USA 



Referees             IX

Additional Referees 

Vishwanath P. Baligar, Indian Institute of Science, India 
Christian Perez, INRIA, France 
Alexandre Denis, INRIA, France 
Dave DiNucci, Elepar, USA 
Jason R. Mastaler, Albuquerque High Performance Computing Center, USA 
Florian Schintke, ZIB, Germany 
Otto Sievert, University of California, San Diego, USA 
James Stepanek, The Aerospace Corporation, USA 



Table of Contents 

Invited Presentation 

Grid Application Design Using Software Components and ·web Services.. 1 
Dennis Gannon 

Object Middleware 

Design and Implementation of a CORBA Commodity Grid Kit . . . . . . . . . 2 
Snigdha Verma, Manish Pamshar, Jarek Gawor, Gregor von Laszewski 

Towards High Performance CORBA and MPI Middlewares for Grid 
Computing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
Alexandre Denis, Christian Perez, Thierry Prial 

An Integrated Grid Environment for Component Applications . . . . . . . . . . 26 
Nathalie Furmento, Anthony 1vfayer, Stephen McGough, 
Steven Newhouse, Tony Field, John Darlington 

Resource Discovery and Management 

KNOWLEDGE GRID: High Performance Knowledge Discovery on the 
Grid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 
Afario Cannataro, Domenico Talia, Paolo Trunfio 

On Fully Decentralized Resource Discovery in Grid Environments . . . . . . . 51 
Adriana Iamnitchi, Jan Foster 

An Adaptive Service Grid Architecture Using Dymunic Replica 
Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 
Byoung-Dai Lee, Jon B. Weissman 

Identifying Dynamic Replication SLrategies for a High-Performance 
Data Grid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 
Kavitha Rangana.than, Ian Foster 

Scheduling 

Ensemble Scheduling: Resource Co-Allocation on the Computational Grid 87 
Jon B. Weissman, Prnmod Srinivasan 

JobQueue: A Computational Grid-Wide Queuing System . . . . . . . . . . . . . . 99 
Dimitr-ios Katramatos, Marty Humphrey, Andrew Grimshaw, 
Steve Chapin 



   
XII          Table of Contents

A Scheduling l\fodel for Grid Computing Systems . . . . . . . . . . . . . . . . . . . . . 111 
Anuraag Sarn.ngi, Alok Shriram, Avinash Shankar 

Grid Architecture and Policies 

Exposed vs. Encapsulated Approaches to Grid Service Architecture . . . . . 124 
J'vficah Beck, Terry l'vloorc, James S. Plank 

A Methodology for Account l\Ianagement in Grid Computing 
Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13:i 
Thomas J. Hacker, Bri(/,n D. Athey 

Policy Engine: A Framework for Authorization, Accounting Policy 
Specification and Evaluation in Grids. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145 
Babu Sundaram, Barbara M. Chapman 

Performance and Practice 

Performance Contracts: Predicting and Monitoring Grid Application 
Behavior..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154 
Frederik Vraalsen, Ruth A. Aydt, Celso L. Mendes, Daniel A. Reed 

Production-Level Distributed Parametric Study Capabilities for the Grid lGG 
Maurice Yarrow, Karen M. Mc Cann, Edward Tejnil, Adrian De Vivo 

The DO Experiment Data Grid - SAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177 
Lee Lueking, Lauri Loebel-Carpenter, Wyatt Merritt, Carmenita Moore, 
Ruth Pordes, Igor Terekhov, Sinisa Veseli, Matt Vranicar, Steve White, 
Vicky White 

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185 


	Lecture Notes in Computer Science
	Springer
	Grid Computing –GRID 2001
	Copyright page
	Preface
	Grid 2001 Sponsoring Institutions
	Grid 2001 Organization
	Additional Referees
	Table of Contents

