Pfoceedings

15th International
Parallel & Distributed
Proce ssiing

allel & Distributed
ymposium

Sponsored by
IEEE Computer Society Technical Committee on Parallel Processing

In cooperation with
ACM SIGARCH
Army High Performance Computing Research Center
IEEE Computer Society Technical Committee on Computer Architecture (TCCA)
IEEE Computer Society Technical Committee on Distributed Processing (TCDP)

& = Qs

C OMP UT ER Industrial sponsors
SOCIETY ) === iniel

invent



Proceedings

15" International Parallel and
Distributed Processing Symposium

San Francisco, California, USA
April 23 — 27, 2001

Sponsored by
IEEE Computer Society Technical Committee on Parallel Processing

In cooperation with
IEEE Computer Society Technical Committee on Computer Architecture
IEEE Computer Society Technical Committee on Distributed Processing

IEEE

COMPUTER
SOCIETY

Los Alamitos, California

Washington e Brussels e Tokyo




Copyright © 2001 by The Institute of Electrical and Electronics Engineers, Inc.
All rights reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source. Libraries may
photocopy beyond the limits of US copyright law, for private use of patrons, those articles in this volume
that carry a code at the bottom of the first page, provided that the per-copy fee indicated in the code is paid
through the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

Other copying, reprint, or republication requests should be addressed to: IEEE Copyrights Manager, IEEE
Service Center, 445 Hoes Lane, P.O. Box 133, Piscataway, NJ 08855-1331.

The papers in this book comprise the proceedings of the meeting mentioned on the cover and title page.
They reflect the authors’ opinions and, in the interests of timely dissemination, are published as presented
and without change. Their inclusion in this publication does not necessarily constitute endorsement by the
editors, the IEEE Computer Society, or the Institute of Electrical and Electronics Engineers, Inc.

IEEE Computer Society Order Number PR0O0990
ISBN 0-7695-0990-8
ISBN 0-7695-0991-6 (case)
ISBN 0-7695-0992-4 (microfiche)
ISSN Number 1530-2075

Additional copies may be ordered from:

IEEE Computer Society IEEE Service Center IEEE Computer Society
Customer Service Center 445 Hoes Lane Asia/Pacific Office
10662 Los Vaqueros Circle P.O. Box 1331 Watanabe Bldg.. 1-4-2

P.O. Box 3014 Piscataway, NJ 08855-1331 Minami-Aoyama
Los Alamitos, CA 90720-1314 Tel: + 1-732-981-0060 Minato-ku, Tokyo 107-0062
Tel: + 1-714-821-8380 Fax: + 1-732-981-9667 JAPAN
Fax: + 1-714-821-4641 http://shop.ieee.org/store/ Tel: +81-3-3408-3118
E-mail: cs.books@computer.org customer-service @ieee.org Fax: + 81-3-3408-3553

tokyo.ofc@computer.org

Editorial production by Bob Werner
Cover design by Spencer Graphics & Printing
Cover art production by Joe Daigle/Studio Productions
Printed in the United States of America by The Printing House

IEEE

COMPUTER
SOCIETY



Proceedings

15" International Parallel and
Distributed Processing Symposium

IPDPS 2001
Abstracts and CD-ROM



Contents

Abstracts for the following Symposium and Workshops papers

15" International Parallel and Distributed Processing Symposium

Heterogeneous Computing Workshop

Workshop on Parallel and Distributed Real-Time Systems

Workshop on High-Level Parallel Programming Models and Supportive Environments

International Workshop on Java for Parallel and Distributed Computing

Workshop on Parallel and Distributed Computing in Image Processing, Video Processing, and Multimedia

International Workshop on Solving Irregularly Structured Problems in Parallel

Workshop on Fault-Tolerant Parallel and Distributed Systems

Workshop on Biologically Inspired Solutions to Parallel Processing Problems

Workshop on Advances in Parallel and Distributed Computational Models

Reconfigurable Architectures Workshop

Workshop on Formal Methods for Parallel Programming

Workshop on Parallel and Distributed Data Mining

Workshop on Communication Architecture for Clusters

Workshop on Internet Computing and E-Commerce

Workshop on Parallel and Distributed Scientific and Engineering Computing with Applications

Workshop on Parallel and Distributed Computing Issues in Wireless Networks and Mobile Computing

Workshop on Massively Parallel Processing

Workshop on Scheduling and Telecommunications

Note Regarding Papers for Workshops
Not all papers being presented at IPDPS 2001 Workshops were submitted in time for publication. Check
on-site program book and workshop web sites for full program schedules.



Table of Contents

10" Heterogeneous Computing Workshop — HCW 2001 (Workshop 1)

Message from the HCW General Chair..................cooooiiiiiiiiiiiiie xliii
Message from the HCW Program Chair ...................cooooi xliv
Message from the HCW Steering Committee Chair ...............c.cccccoiiiiiiiiiiinn, xlv
INTFOAUCTION ... 81
Resource Discovery for Dynamic Clusters in Computational Grids .............oo...ererrrerrrrrerersiriosineisennsieeenens 82

O. Rana, D. Bunford-Jones, K. Hawick, D. Walker, M. Addis, and M. Surridge

Enhancing the Scalability and Usability of Computational Grids via
Logical User Accotints afid Virtual File€ SYSIEINE swesmsomboausesssnsssosnssmsssveamssssssessassssess s syssis s s pssumogsvessessinss 82
N. Kapadia, R. Figueiredo, and J. Fortes

A Case for Economy Grid Architecture for Service Oriented Grid Computing e 83
R. Buyya, D. Abramson, and J. Giddy

Performance of Scheduling Scientific Applications with Adaptive Weighted Factoring..........c.cccooiiiiin 83
1. Banicescu and V. Velusamy

Performance Analysis of Flat and Layered Gossip Services for Failure Detection and
Consensus in Scalable Helerogeneons CluUSIERS s:mmme msis:555 it amneiartoss ossssissi 555 e 5 e sise i 185335 wam orre ss i 84
A. George, K. Sistla, R. Todd, and R. Tilak

Collective Value of QoS: A Performance Measure Framework for Distributed Heterogeneous Networks ............. 84
J. Kim, T. Kidd, H. Siegel, C. Irvine, T. Levin, D. Hensgen,
D. St. John, V. Prasanna, R. Freund, and N. Porter

System Sensitive Runtime Management of Adaptive APPHCAtIONS ........oviiiiriioiieieiiiteie e 85
S. Sinha and M. Parashar

Taking the Step from Meta-Information to Communication Middleware in Computational Data Streams.............. 85
B. Plale, P. Widener, and K. Schwan

Energy Management for Dynamically Reconfigurable Heterogeneous Mobile Systems .........ccooooiiiiiiiiiiinne 86
P. Havinga, L. Smit, G. Smit, M. Bos, and P. Heysters

Efficient Inter-Device Data-Forwarding in the Madeleine Communication Library.........cccoccooviiiiiinniiiennn, 86
O. Aumage, L. Eyraud, and R. Namyst

Run-Time Adaptation for Grid EnVIFONMENTS .......ooiiiiiiiiiiiieieee e 87
A. Alhusaini, C. Raghavendra, and V. Prasanna

Task Matching and Scheduling in Heterogeneous Systems Using Simulated Evolution ..., 87
H. Barada, S. Sait, and N. Baig

xii



An Adaptive Communication System for Heterogeneous Network COmMPUUING .......coooviiiiiiiiiiiinciciiiicieceees 88
I. Ra, S. Hariri, and C. Raghavendra

A Dynamic, Real-Time Testbed for Resource Management Technology .........cooiioiiiiiiiiiiiiiiiiicciccee e 88
D. Chelberg, L. Welch, C. Marling, C. Bruggeman, D. Lawrence,
D. Matolak, R. Williams, J. Lew, A. Lakshmikumar, M. Gillen, Q. Zhou, and B. Pfarr

Runtime Support for Automatic Wide Area Implementation Management in Le@ion ...........ccocooiiiiiiiiiieiicnn 89
M. Lewis and A. Grimshaw

Data Dissemination Approaches for Performance Discovery in Grid Computing Systems ..........c.ccoooviviniiiinnne 89
M. Maheswaran

Distributed High Performance Computing in Heterogeneous Environments with DOTS..........coiiiiiii, 90
W. Blochinger

A Comparison Between Single-agent and Multi-agent Classification of Documents
S. Peng, S. Mukhopadhyay, R. Raje, M. Palakal, and J. Mostafa

xiii



Table of Contents

15" International Parallel and Distributed Processing Symposium — IPDPS 2001

Workshops

2. Workshop on Parallel and Distributed Real-Time Systems

(1 oY (oo [T o3 o) o TP PP PRP 91

Stochastic Analysis of a Reservation Based SyStem........ocoooiiiiiiiiiiiiiiiiiiie e 92
L. Abeni and G. Buttazzo

A Synchronized Real-Time Linux Based Myrinet Cluster for Deterministic

High Performance Computing and MPI/RT ........ooiiiiiiiiiee ettt ae e 92
M. Apte, S. Chakravarthi, J. Padmanabhan, and A. Skjellum
Toward a Realization of the Value of Benefit in Real-Time SyStems ......covviviiiiiiiieiniieeeieeeiee e 93

L. Welch and S. Brandt

Towards a Characterization of Quality of Service Management Approaches in
Distributed, Real-time SYSTEIMS .....ouiiiiiiiiiiiiiei et h ettt ettt b 93
C. Cavanaugh, L. Welch, and B. Shirazi

Scheduling Value-Based Transactions in Distributed Real-Time Database Systems ........ccccoceeivirviviieiiiieciinen 94
H. Chen, Y. Chin, and S. Tseng

Realtime Reconfiguration using an IEC 61499 Operating SySIeM .......ociiiiriiiiiiiiiiiiciieeeie e 94
M. Fletcher and D. Norrie

An Integer Programming Approach for Static Mapping of Paths onto Heterogeneous Real-Time Systems............ 95
S. Gertphol, Y. Yu, A. Alhusaini, and V. Prasanna

Optimization of Quality of Service in Dynamic SySEIMS ......c.ooviiiiiiiiiiieieieeie et 95
J. Hansen, J. Lehoczky, and R. Rajkumar

Group Consistency for Read-Only Transactions in Mobile ENVIFONMENLS ......c..cooovviivieiiiiceciieceiceeieee e 96
K. Lam, V. Lee, and T. Kuo

Location Update Generation in Cellular Mobile Computing SYStems.........ccooviiiiiiiiiiieiieiieicieeeic e 96
G. Li, K. Lam, and T. Kuo

Important Considerations for Execution Time Analysis of Dynamic, Periodic Processes ........c.ccocovvivvrerviiciianeannn, 97
Y. Zhou, L. Welch, E. Huh, C. Alexander, D. Lawrence, and S. Mehta
A Rate-Based Streaming Protocol for Wireless NetWOrKS .......cooiiiiiiiiiiiiiiei e 97

E. Chan and S. Ng

xiv



Extended Timed Petri Nets for Distributed Multimedia Presentation ... eiiiciecineneniesse e 98
T. Shih, H. Keh, L. Deng, S. Yeh, and C. Huang

A Scalable QoS Adaptation Scheme Tof Media SEIVETS . usmmsussassssvsissussnss s asvsssmionsnss asassissassosssess shnssssosspssmsssnsssion 98
A. Striegel and G. Manimaran

Implementations of Real-time Data Intensive Applications on PIM-based Multiprocessor Systems.........cc..cooucu.... 99
J. Suh, M. Zhu, C. Li, S. Crago, S. Shank, R. Chau, W. Mazur, and R. Pancoast

A Program Generator for Real-Time Remote Procedure Call Communication...........cccecvevenieiiiiiinerencineneenns 99
R. Villela and C. Moron

Discrete Time Stochastic Petri Nets for Modeling and Evaluation of Real-Time Systems ..........ccccevvveviciiienicns 100

A. Zimmermann, J. Freiheit, and G. Hommel

xv



3. Workshop on High-Level Parallel Programming
Models and Supportive Environments

(T3] (g 1o [11o3  [o] 1 JUURUOTOT PP PSPPI 101

High-Level Data Mapping for Clusters of SMPS..........ooiiiiiiiiiiiiiii e 102
S. Benkner and T. Brandes

Integrating Task and Data Parallelism by means of Coordination Patterns .............ccoooooiiiiiiiiiiini 102
M. Diaz, B. Rubio, E. Soler, and J. Troya

Using Loop-Level Parallelism to Parallelize Vectorizable Programs.............ccccooiiiiiiiiciiiiiiiccc 103
D. Pressel, J. Sahu, and K. Heavey

A Generic C++ Framework for Parallel Mesh-Based Scientific Applications ........c.ocoocoviiiiiiiiiiiiii 103
J. Gerlach and P. Gottschling

DSM-PM2: A Portable Implementation Platform for Multithreaded DSM Consistency Protocols ....................... 104
G. Antoniu and L. Bouge

Implementation of a Skeleton-based Parallel Programming Environment Suppofting Arbitrary Nesting ............. 104
R. Coudarcher, J. Serot, and J. Derutin

Supporting Soft Real-time Tasks and QoS on the Java Platform ... 105
J. Pang, G. Shoja, and E. Manning

Evaluating the: XMT Parallel Programming Model...uumumissismasmisesmsomsasmssmsmanmunpsssivsiensssmmngisiss 105
D. Naishlos, J. Nuzman, C. Tseng, and U. Vishkin

DEPICT: A Topology-Based Debugger for MPI Programs .........c.cc.cceeueivininmecionmenioiiimmionmiimmese s ssssinee 106
S. Huband and C. McDonald

Correcting Errors it MesSage PASSING: SYSETINS «uscnsuseaunsssasnnsssossssonsiss s ssss o 5essssnss e s s o558 i5as544 ke e 50w s 165 106

J. Pedersen and A. Wagner

xvi



4. International Workshop on Java for
Parallel and Distributed Computing

[[g] (e Te [VT1 {[o] o IFUUR ORI ORST 107

Remote Object Detection in Cluster-Based Java .......ccccooiiviiiiiiiniiiiiiiiii e 108
G. Antoniu and P. Hatcher

Analysis and Evaluation of a Distributed Monitor ConsStruct in JAVA.....c..eoeovviiieiiieiiieeeeieee e 108
N. Cheung, J. Cao, and A. Chan

Distributed Object-Oriented Applications SUPETVISION c.....ocuivuiiiriiriiiirieieieie ettt saeena 109
N. Cottin, J. Gaber, O. Baala, and M. Wack

Mixing High Performance and Portability for the Design of Active Network Framework with Java.................... 109
J. Gelas and L. Lefevre

Eager Handlers — Communication Optimization in Java-based Distributed Applications with
Fine-grained ‘Code: MigraliOn s ssessesssonsossvsssssssm s sesssssis s T s s s o ssaavissssi i 50 48imm nnsnsmns spmstonssre 110
D. Zhou and K. Schwan

XVii



5. Workshop on Parallel and Distributed Computing in
Image Processing, Video Processing, and Multimedia
INEPOAUIGRION ............ cooomen s cas conn mmson s nmme ammammmns saih ensbbmsins 8o 3545653 535 54RS $454 8453 deon 654385 moanin 111

A Synchronization Scheme for Distributed Multimedia Servers and Mobile Clients Using Quasi-Sink.............. 112
A. Boukerche, S. Hong, and T. Jacob

Fast Parallel Algorithm for Distance TransfOrms ..o 112
A. Datta and S. Soundaralakshmi

Dynamic Parallel Media Processing Using Speculative Broadcast Loop (SBL) ..o 113
J. Fritts and W. Wolf

Porting Transputer Application to Multi-Processors StrongARM SySIem .......coeviiiviiiiiiiiniiiiiieiisin s 113
E. Liew, B. O’'Neill, A. Cawley, and S. Clark

EASY PIPE — An “"EASY to use’’ Parallel Image Processing Environment based on
ALZOTITNMIC SKEICTOMS ... ettt ettt ettt e st et et et eat et eeaaenaeaens 114
C. Nicolescu and P. Jonker

Continous Wavelet Transform on Reconfigurable Meshes ..........coooiiiiiiiiiiiicecce 114
Y. Pan, J. Li, and R. Vemuri

Popularity-based Partial Caching for VOD Systems using a ProxXy Server ........ccccceoeiviviiiiiiciiiiiicceecen 115
S. Park, E. Lim, and K. Chung

The Lazy Programmer’s Approach to Building a Parallel Image Processing Library .........cccccocooiiiiiininninne. 115
F. Seinstra and D. Koelma

Real-Time Image Processing on IEEE-1394-based PC CIUSIEI.........cciiiiiiiieiiieieeie e 116
H. Yoshimoto, D. Arita, and R. Taniguchi

A Video Replacement Policy based on Revenue to Cost Ratio in a Multicast TV-Anytime System...........c......... 116
X. Zhou, C. Xu, L. Burchard, and R. Liiling

xviii



6. International Workshop on Solving
Irregularly Structured Problems in Parallel

1310 1s [11e3 (Lo ] s URUUROUEUOR T TR 117

A Parallel Quadtree Algorithm for Efficient Assembly of Stiffness Matrices in
Meshfree:Galerkin METHOAS v nssmaemresmmesesmsmmmseres s s s eessssassss 05y i S o s A S s A 33E3 118
C. Cartwright, S. Oliveira, and D. Stewart

A Fine-Grain Hypergraph Model for 2D Decomposition of Sparse Matrices ..........c.cccveveriviinnicninnniiieinnn. 118
U. Catalyiirek and C. Aykanat

A Parallel Algebraic Preconditioner for the Schur Complement SyStem ..........cccoooiiiiiiiiniiiiiiiciennn 119
G. Larrazdbal and J. Cela

Adaptive Grid Refinement and Multigrid on Cluster COMPULETS .........oviiuiriiiiiniiieieiecce e 119
W. Mirchell

A Scientific Data Management System for Irregular Applications ........c..oociiiiiiiiiiiiiii e 120
J. No, R. Thakur, D. Kaushik, L. Freitag, and A. Choudhary

Status and Directions for the PYRAMID Parallel Unstructured AMR Library.......c...ccccvvvieiiiniiiniiinininens 120
C. Norton, J. Lou, and T. Cwik

Partitioning for Complex ODBJECUVES ......c.ocoiiiiiiiiiiiiiiiicci et 121

A. Pinar and B. Hendrickson

xix



7. Workshop on Fault-Tolerant Parallel and Distributed Systems

(12) (e Te [11o { (o] o WUUTUUURUT TR TR P TR 123

A New Approach to Provide Real-Time Services on High-Speed Local Area Networks ..o 124
J. Ferndndez, J. Garcia, and J. Duato

QoS based Checkpoint Protocol in Multimedia Network Systems........cccooiiiiiiiiiiiiiiiiiiicisicccccee e 124
S. Osada, Y. Nakamura, K. Hiraga, and H. Higaki

Fault Tolerance for Token-based Synchronization Protocols .........ccocvevviiiiiniiiiiciiicec e 125
F. Mueller

Generation of Fault-Tolerant Static Scheduling for Real-Time Distributed Embedded Systems with
IMIUTE-POINE LINKS .ot 125
A. Girault, C. Lavarenne, M. Sighireanu, and Y. Sorel

Efficient Fault-Tolerant Protocol for Mobility Agents in Mobile TP ........c.ocovviiiiiiiiiiiieeecee 126
J. Ahn and C. Hwang

Concurrent Updates on Striped Data Streams in Clustered Server Systems........ e 126
P. Sobe
Dynamically Scaling Computer NetWOTKS .......cccoiiiiiiiiiiiiiiiiei e 127

D. Avresky and Y. Varoglu

XX



8. Workshop on Biologically Inspired Solutions to
Parallel Processing Problems
INTrOdUCTION ... e 129

Organizing and Synchronizing Multi-Agent Systems with the Help of Abstract Money (Currency) .......c.ccoo....... 130
T. Szuba and R. Stras

Processing DNA Tokens in Parallel COMPUUNEZ.........oooiiiiiiiiiii ettt e eaes 130
R. Nowak, P. Wasiewicz, J. Mulawka, and A. Ptucienniczak

Population Learning Algorithm Versus Evolutionary COmputation..............ccveveeieieoionienieieiieieeees e, 131
D. Barbucha, M. Forkiewicz, P. Jedrzejowicz, and E. Ratajczak

A Genetic Programming ECOSYSIEIM ...c..ouiiuiiiiiiiiiiiiiiiiicii ettt es et en e 131
J. Devaney, J. Hagedorn, O. Nicolas, G. Garg, A. Samson, and M. Michel

Discovery of Parallel Scheduling Algorithms in Cellular Automata-Based Systems............cococociiniiiiinn. 132
F. Seredynski, A. Swigcicka, and A. Zomaya

A Parallel Genetic Algorithm for Vertex Splitting Problem ..o 132
M. Mayer and F. Ercal

A Parallel Genetic Algorithm for Rule MININE ....oooiiiiii e 133
N. Melab and E. Talbi

An Adaptive Partitioning Algorithm for Conservative Parallel Simulation ...........cccoccoviiiiniiininiicecee 133
A. Boukerche

A Skeleton Algorithm on Clusters for Image Edge DeteCtion ........ccuieiiiiiiiiiiiiieice e 134
X. He, T. Hintz, and Q. Wu

xxi



9. Workshop on Advances in Parallel and Distributed
Computational Models

INETOAUGHION .........cc. come o coms s s mems mmse mma s s s s s G 544857634 5535 578 Fs S5 5558 563 a6 6524 135

On Computatation Models for Clusters of Symmetric MultiproCessors ...........ccooiiriirmiieniiriir e 136
J. Jaja

Models and Algorithms for Optical and Optoelectronic Parallel Computers ...........coccoviiiiiiiiiniiiiis 136
S. Sahni

Fundamental Protocols for Wireless Sensor NetWOTKS .........ueiiiiiiiiiiiiiiiiiiiii e 137

R. Bhuvaneswaran, J. Bordim, J. Cui, and K. Nakano

Real-Time Computation: A Formal Definition and its Applications ........c.ccccouiiiriiiiiiiiiiiiicie i 137
S. Bruda and S. Akl

Optimal Schedules of Coffman-Graham Algorithm for a New Order Class ........ccccoveiviiiiioiniioninininiccecs 138
M. Chardon and A. Moukrim

Fast and Scalable Algorithms for the Euclidean Distance Transform on the LARPBS ..., 138
A. Datta and S. Soundaralakshmi

Communication Complexity for Asynchronous Systems of Finite Devices.........cccccvviiniiiiiiniiiniiciicie, 139
T. Jurdzinski, M. Kutytowski, and J. Zatopianski

Design and Evaluation of Speculative Multithreading with Selective Multi-Path Execution ..., 139
K. Ootsu, T. Yoshinaga, and T. Baba

Performance Improvement for Applications on Parallel Computers ..........cccooeviiiiiiiiininiicciecccicce 140
X. Qiao

Exploiting Hierachy in Heterogeneous Environments..........c.coocooiiiiiiiiiiiiiniicii i 140

T. Williams and R. Parsons

xxii



10. Reconfigurable Architectures Workshop

{31 (e Ls V] o1 (o] 5 IUUUUT TSSOSO 141

Loop Fusion and Temporal Common Subexpression Elimination in Window-Based Loops .......ccccocviiiinnne. 142
J. Hammes, A. Bohm, C. Ross, M. Chawathe, B. Draper, R. Rinker, and W. Najjar

Scalable Space/Time-Shared Stream-Processing on the Run-Time Reconfigurable PCA Architecture................. 142
N. Imlig, T. Shiozawa, K. Nagami, Y. Nakane, R. Konishi, H. Ito, and A. Nagoya

Implementation of Very Large Dataflow Graphs on a Reconfigurable Architecture for
RODOUE A DD CAU O s sasusswanonssns sosnsansssvaunsesss on casyasss o saesiesssss esssmssssasss 5388 35S Hia e aaa T3k oy SV AFSR oSS RO oS AR 143
J. David, J. Legat, T. Postiau, and P. Fisette

A Run-Time Reconfigurable Array of Multipliers ArChiteCtUIE .....cvviiviiriirieeiiiieiecie e ene e enen 143
R. Lin
Fast Ant Colony Optimization on Reconfigurable Processor AITays .......ccccceriereiiiiniiesiiiesiieiineenicenieesiesnne s 144

D. Merkle and M. Middendorf

Global Memory Mapping for FPGA-Based Reconfigurable SyStems.........coccoioiiiiiiiiinciiciiiniecsenci e 144
I. Ouaiss and R. Vemuri

Minimizing Routing Configuration Cost in Dynamically Reconfigurable FPGAS ........ccccoiniiiiiiiniciiiiiicnicnnns 145
D. Rakhmatov and S. Vrudhula

xXxiii



