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Detailed Program

Monday July 4th

| 8.30 AM ’ Symposium Opening and Registration
| 9.15 AM ‘ Welcome Address
Plenary Session - Keynote Speaker
9.30 AM Ian Foster, Argonne National Laboratory & University of Chicago, USA
A New Era in Computing: Moving Services onto Grid
10.30 AM Coffee Break
Session 1: Scheduling
Session Chair: Dan Grigoras, University College Cork, Ireland
Task Scheduling for Dynamic SMP Clusters with Communication on the Fly for
10.45 AM Bounded Number of Resources
L. Masko
Java Byte Code Scheduling Based on the Most-Often-Used-Paths in Programs
11.05 AM with Branches
E. Laskowski, M. Tudruj, R. Olejnik, B. Toursel
11.30 AM Presentation: Pr Dan Grigoras, "E-Next: Netvyor'l< of Excellence - Emerging
Network Technologies
| 11.50AM | Cocktail
| 1.00 PM ’ Lunch




Session 2: Grid and Peer-to-Peer Computing (1)
Session Chair: Dana Petcu,Western University of Timisoara, Romania

Cellular Nonlinear Network Grids — a new Grid Computing Approach

2.15 PM

R. Kunz, R. Tetzlaff

Towards Scalable Grid Replica Optimization Framework

2.35 PM

M. Ciglan, L. Hluchy

Adaptive window scheduling for a hierarchical agent system

2.55 PM

H. Dail, F. Desprez

Enforcing consistency during the adaptation of a parallel component
3.15PM
J. Buisson, F. André, J.-L. Pazat
GMRES Method on Lightweight GRID System
3.35 PM
H. He, G. Bergére, S. Petiton
Performance Effective Task Scheduling Algorithm for Heterogeneous
355 PM Computing System
E. Ilavarasan, P. Thambidurai, R. Mahilmannan
A Comparative Simulation Analysis of P2P System Architectures
4.15 PM
A. Mahanta, T. Theeramunkong

4.35 PM Coffee
6.00 PM

Social event: Guided Tour of Old Lille & Local Beer Tasting




Tuesday July 5th

9.00 AM

Plenary Session - Keynote Speaker
Enrique Alba Torres, University of Malaga, Spain

New Challenges in Parallel Optimization

10.00 AM

Coffee

Session 3: Monitoring, Scheduling and Load Balancing
Session Chair: Dan Grigoras, University College Cork, Ireland

10.20 AM

A Strategyproof Mechanism for Scheduling Divisible Loads in Distributed
Systems

D. Grosu, T. E. Carroll

10.40 AM

Load balancing with migration based on synchronizers in PS-GRADE graphical
tool

M. Tudruj, J. Borkowski, D. Kopaifiski

11.00 AM

Ghost Process: a Sound Basis to Implement Process Duplication, Migration and
Checkpoint/Restart in Linux Clusters

G. Vallee, R. Lottiaux, D. Margery, C. Morin, J.-Y. Berthou

11.20 AM

Load Balancing Algorithm in Cluster-based RNA secondary structure
Prediction

G. Tan, S. Feng, N. Sun

11.40 AM

Measuring and improving quality of parallel application monitoring based on
global states

J. Borkowski

12.00 AM

Profiling Macro Data Flow Graphs for Parallel Implementation of FDTD
Computations

A. Smyk, M. Tudruj

12.20 PM

Presentation of Thierry Priol (INRIA research Director & Scientific
coordinator of CoreGRID): CoreGRID a European Network of Excellence on
Foundations, Software Infrastructures and Applications for large scale
distributed, GRID and Peer-to-Peer Technologies .

12.40 AM

Lunch




Session 4: Optimization, Scientific Computing and Applications
Session Chair: Thierry Priol, INRIA, France

2.00 PM

A Distributed Algorithm For Maximum Flow Problem

T. L. Pham, I. Lavallee, M. Bui, S. H. Do

2.20 PM

A Distributed Prime Sieving Algorithm based on Scheduling by Multiple Edge
Reversal

G. Paillard, C. Lavault, F. Franca

2.40 PM

A Compiler-Directed Energy Saving Strategy for Parallelizing Applications in
On-Chip Multiprocessors

J. Chen, X.-J. Yang, Y. Dong, D. Wu

3.00 PM

Towards Massively Parallel Numerical Computations Based on Dynamic SMP
Clusters with Communication on the Fly

M. Tudruj, L. Masko

3.20 PM

SSOR Preconditioned Conjugent Gradient Implementation in Dynamic SMP
Clusters with Communication on the Fly

B. Butrylo, M. Tudruj, L. Masko, L. Nicolas, C. Vollaire

3.40 PM

Coffee




Session 5: Mobile & Agent-based Computing
Session Chair: Bertil Folliot, University of Paris 6, France

Towards introducing code mobility on J2ME
4.00 PM
L. L. Petrea, D. Grigoras

A Component-based Software Infrastructure for Ubiquitous Computing
4.20 PM
A. Flissi, C. Gransart, P. Merle

Service Driven Mobile Ad Hoc Networks Formation and Management
4.40 PM
D. Grigoras, M. Riordan

Embedded cost model in mobile agents for large scale query optimization
5.00 PM

M. Hussein, F. Morvan, A. Hameurlain

Designing Agent Based Travel Support System
5.20 PM
M. Gordon, Marcin Paprezycki

From Grid technologies (in 6th FP of IST RTD 2002-2006) to Knowledge Utility
Services oriented Architectures (in FP7)

5.40 PM Vincent Obozinski,
Principal Administrator, European Commission , DG Information Society and
Media Grid Technologies Unit (DG INFSO-F2)

8.00 PM Symposium Dinner - La Terrasse des Remparts




Wednesday July 6th

Session 6: Grid and Peer-to-Peer Computing (2)
Session Chair: Pr. WANG, University of HOHI, China

An Efficient Load Balancing Scheme for Grid-based High Performance
Scientific Computing

8.30 AM
A. Kejariwal, A. Nicolau

A study of meta-scheduling architectures for high throughput computing: Pull

8.50 AM vs. Push
V. Garonne, A. Tsaregorodtsev, E. Caron
Scheduling Scheme based on Dedication Rate in VVolunteer Computing
9.10 AM Environment
E.-J. Byun

Data distribution for failure correlation management in a Peer to Peer Storage

9.30 AM
C. Randriamaro, O. Soyez, G. Utard, F. Wlazinski
Collaborative Data Distribution with BitTorrent for Computational Desktop
9.50 AM Grids
B. Wei, G. Fedak, F. Cappello
Managing MPICH-G2 Jobs with WebCom-G

10.10 AM

P.J. ODowd, A. Patil, J. P. Morrison

10.30 AM

Coffee




Session 7: Distributed Algorithms and Databases
Session Chair: EL-Ghazali Talbi, Polytech’lille, France

A New Join Algorithm for Cluster-Based Database Systems

10.45 AM
K. Imasaki, S. Dandamudi
Evolutionary Tuning for Distributed Database Performance
11.05 AM
A. Gog, H.-A. Grebla
Progressive Clustering for Database Distribution on a Grid
11.25 AM
V. Fiolet, B. Toursel
Extending OBDD Graphs for Composite Event Matching in Content-based
11.45 AM Pub/Sub Systems
G. Xu, W. Xu, T.Huang
Coordination of Components in a Distributed DiscreteEvent System
12.05 AM
A. Khoumsi
Parallel Jess
12.25 AM
D. Petcu
12.45 AM Lunch




Session 8: Communications, Fault Tolerance and Security
Session Chair: Marek Tudruj, Polish Academy of Sciences, Poland

On the Implementation and Evaluation of Berkeley Sockets on Maestro2 cluster
computing environment

2.15PM
R. M. Costa Guapo, S. Yamagiwa, L. A. P. Seabra de Sousa
Active zero-copy: A performance study of non-deterministic messaging

2.35 PM

S. Yamagiwa, K. Aoki, K. Wada

An Artificial Immune System for Efficient Comparison-Based Diagnosis of
2 55 PM Multiprocessor Systems
M. Elhadef
A Memory-Effective Fault-Tolerant Routing Strategy for Direct

315 PM Interconnection Networks

M. E. Gomez, P. Lopez, J. Duato
3.40 PM Symposium Closing
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Keynote Speakers

Dr lan Foster, co-author of “The Grid: Blueprint for a New Computing Infrastructure”, is an
internationally recognized researcher and leader in the area of Grid Computing. His Distributed
Systems Lab at Argon National Laboratory and the University of Chicago is the home of the Globus
Toolkit, the open source software that has emerged as the defacto standard for Grid Computing.
Foster is also Chief Open Source Strategist at Univa Corporation, a company he founded with other
Globus leaders to foster and promote the adoption of Globus as the premier open source Grid
technology. Foster is a fellow of the British Computer Society and AAAS. His awards include the
GII Next Generation Award, the Lovelace Medal and DSc Honoris Causa from the University of
Canterbury, New Zealand.

Title: A New Era in Computing: Moving Services onto Grid

Abstract: The Grid seems to be everywhere, with announcements appearing almost every day of
Grid products, sales, and deployments from major vendors. However, in spite of the popularity of
the term, there is often confusion as to what the Grid is and what problems it solves. Is there any
"there there" or is it all just marketing hype?

In this talk, 1 will address these questions, describing what the Grid is, what problems it solves, and
what technology has been developed to build Grid infrastructure and create Grid applications. |
will review the current status of Grid infrastructure and deployment and give examples of where
Grid technology is being used not only to perform current tasks better, but to provide fundamentally
new capabilities that are not possible otherwise.

Dr Enrique Alba, professor of Computer Science at the University Of Malaga, Spain. His current
research interests involve the design and application of heuristic algorithms, neural networks and
other bi-inspired systems to real problems including telecommunications, combinatorial
optimization, and bioinformatics. The main focus of all his work is on parallelism. Dr Alba has
published many scientific papers in international journals as well as he holds national and
international awards to his research results. Besides, he is the editor of several books on
optimization, applications and parallelism.

Title: New Challenges in Parallel Optimization

Abstract: Parallelism and Optimization are two disciplines that are used together in numerous
applications. Solving complex problems in optimization often means to face complex search
landscapes, what needs time-consuming operations. Exact and heuristic techniques are being used
nowadays to get solutions to problems in mathematics, logistics, bioinformatics,
telecommunications, and many other relevant fields. For these tasks it is mandatory to deal with
cluster computing in many cases, multiprocessors, and even with computational grids.

In this talk | will address the basic challenges of using parallel tools, software, and hardware for
extending existing optimization procedures to work in a parallel environment. | will present some
basic optimization algorithms, especially heuristic ones, and discuss the application of parallelism
to them. Also, I will show how new technigues become possible due to parallelism, giving birth to a
whole new class of algorithms and new research lines.
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Invited Speakers:

Pr Thierry Priol, scientific co-ordinator of CoreGRID: an European Network of Excellence on
Foundations, Software Infrastructures and Applications for large scale distributed, GRID and Peer-

to-Peer Technologies.

Pr Dan Grigoras, University College Cork, Ireland, “E-Next: Network of Excellence - Emerging
Network Technologies".

Vincent Obozinski, principal administrator, Grid Technologies, European Commission, Brussels.
“From Grid technologies to Knowledge Utility Services oriented Architectures”
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Vincent R. Obozinski

An "Ingénieur" graduated in civil engineering and postgraduated in numerical programming
from the Free University of Brussels (Polytechnics School), Vincent R. Obozinski holds also an

advanced business administration degree from the Solvay Commerce School of the same
university. Specialising in system engineering and computer telecommunications he was appointed
as the project leader responsible for the design and development of the first packet switching
network for the biggest banking institution in Belgium. He worked then as a consultant in
informatics applications for a financial company; his further commercial experience in the corporate
credit department of a leading private bank led him subsequently to join SW.LF.T. (the worldwide
interbank and financial telecommunication operator) as a product manager and later product
planning manager for their high-end message handling and terminal systems. He eventually moved
to the European Commission's Directorate General XIII (currently Information Society and
Media) where he was involved in the strategic planning and implementation of the 4th and 5th
Framework Programmes. He is now in charge as a principal administrator of supervising a set
of RTD projects in the area of Grid Technologies within the Information Society Technologies
Thematic Priority (6th FP of RTD, 2002-2006).

Title: From Grid Technologies to Knowledge Utility Services oriented Architectures

Abstract :

An overview of the Strategic Objective on Advanced Grid Technologies, Systems and Services
under the IST (Information Society Technologies) thematic priority of the 6th European RTD
Framework Programme (2002-2006) will be provided. The evolution and progress since the 5"
Framework Programme will be sketched. The presentation will include a brief description of the
portfolio of 12 new projects - with a total EU funding of 52 million ? - that were launched in the
2nd half of 2004. Latest strategic planning activities with regard to the Strategic Objective -
particularly in the context of the European Research Area - will be covered in relative details. The
related topics (S.0. 2.5.4) of the IST Work Programme 2005-2006 - as specified for Call 5 - will be
addressed in an exhaustive manner. Future perspectives for the 7th Framework Programme (2007-
2013) regarding the ICT technology pillar on/ Software, Grids, Security and Dependability/as laid
out in the Commission proposal of April 2005 will be outlined on a high level. A question and
answer time will follow the presentation.

13
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Abstracts

Sorted by first author alphabetical order



Enforcing consistency during the adaptation of a parallel component

Jérémy Buisson, Francoise André, Jean-Louis Pazat IRISA Rennes, France Email: {jeremy.buisson,
francoise.andre, jean-louis.pazat} @irisa.fr

Abstract:

As Grid architectures provide execution environments that are distributed, parallel and dynamic,
applications require to be not only parallel and distributed, but also able to adapt themselves to their
execution environment. This article presents a model for designing self-adaptable parallel
components that can be assembled to build applications for Grid. This model includes the definition
of a consistency criterion for the dynamic adaptation of SPMD components. We propose a solution
to implement this criterion. It has been evalued on both synthetic and real codes to exhibit the
behaviour of the several proposed strategies.

Keywords:

Dynamic adaptation, Consistency, Parallel computing

Measuring and improving quality of parallel application monitoring based on global states

Janusz Borkowski Polish-Japanese Institute of Information Technology Koszykowa 86, 02-008
Warszawa, Poland, = Email: janb@pjwstk.edu.pl

Abstract:

Effectiveness of parallel/distributed application control based on predicates defined on application
global states depends on the performance of an underlying Consistent Global State monitoring
mechanism. Focusing on Strongly Consistent Global States (SCGS) usage, we introduce three
measures of SCGS monitoring quality. They reflect delay, state information ageing and state
inspection frequency experienced by a monitor. Using the measures, four SCGS monitoring
algorithms are compared, including two novel algorithm variants. The comparison is carried out
with the use of simulations. The newly introduced algorithms prove to perform much better than a
standard SCGS algorithm.

Keywords:

Distributed computing, Global states
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SSOR Preconditioned Conjugate Gradient Algorithm in Dynamic SMP Clusters with
Communication on the Fly

Boguslaw Butrylo  Marek Tudruj, Lukasz Masko : Bialystok Technical University, Institute of
Computer Science Department of Theoretical Electrotechnics and Metrology ~ Polish Academy of
Sciences Bialystok, Poland Warszawa, Poland Email: butrylo@we.pb.bialystok.pl, = Email:
{marek.tudruj, lukasz.masko} @ipipan.waw.pl

Laurent Nicolas, Christian Vollaire : Centre de Génie Electrique de Lyon, Ecole Centrale de Lyon,
France, Email: {laurent.nicolas, christian.vollaire} @eea.ec-lyon.fr

Abstract:

The paper concerns efficient computation methods for solving sets of linear equations using the
preconditioned conjugant gradient method. Efficient parallelization method of the preconditioned
program module has been proposed for execution in a new special architecture of dynamically
reconfigurable shared memory clusters. The assumed system is provided with novel efficient inter-
cluster communication mechanizms called communication on the fly which are very suitable for
fine grain parallel computations. The proposed preconditioner implementation includes two step
domain decomposition which leads to the decrease of parallel computation grain and overlapping of
communication with computations. Comparative experimental results are presented of program
execution efficiency in a standard multiprocessor cluster based on message passing and in the
architecture of dynamic SMP clusters with communication on the fly.

Keywords:

Finite element method, distributed iterative solver, preconditioned conjugate gradient algorithm,
dynamically configurable cluster.

Scheduling Scheme based on Dedication Rate in VVolunteer Computing environment

Eun-Joung Byun Department of Computer Science and Engineering Korea University, Korea
Email: vision@disys.korea.ac.kr

Abstract:

The volunteer node can leave from and join to volunteer computing system freely. Since existing
volunteer computing systems do not consider dynamic property (i.e. volatility) such as leave, join
and suspension in scheduling, they suffer from interruption of job execution, delay of execution
time and increase of total execution time. Therefore, ynamic execution properties of volunteer
nodes should be considered in scheduling scheme in order to design a stable and reliable volunteer
computing system. In this paper, we propose new scheduling scheme based on Dedication Rate
which reflects dynamic properties of volunteer. Our scheduling scheme improves completeness and
reliability of execution, and decreases delay time and total execution time. In addition, we describe
the implementation of the proposed scheduling scheme in the KOREA@Home and performance
evaluation.

Keywords:

Volunteer computing, Global computing, Advanced scheduling scheme, Volatility, Availability,
Dedication rate.
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A Compiler-Directed Energy Saving Strategy for Parallelizing Applications in On-Chip
Multiprocessors

Juan Chen, Yong Dong, Xue-jun Yang, Dan Wu School of Computer Science National University
of Defense Technology Changsha, China Email: juanchen@nudt.edu.cn

Abstract:

As energy consumption becoming one of the key optimization objects in on-chip multiprocessor,
compiling a parallelizing application combined with energy saving strategy is more significant. In
this paper, we focus on an on-chip multiprocessors architecture, where each processor in on-chip
multiprocessor can independently adjust its frequency and voltage for energy savings. Given an
array-intensive application, we simulate parallelizing application and analyze probable load
imbalance; then our energy saving strategy determines each processor’s clock frequency and
voltage level fit for each parallel fragment in terms of load imbalance. Here, parallel fragments
mainly denote parallel loop nests. Further, we consider the serial code fragments as a severe load-
unbalanced parallel partitioning when the redundant processors can be shut down. Initial
experiment proves our energy saving strategy is successful in reducing the energy consumption of
the parallel programs.

Keywords:

Multiprocessor, Parallel loop, DVS, Load imbalance.

Towards Scalable Grid Replica Optimization Framework

Marek Ciglan, Ladislav Hluchy Institute of informatics, Slovak academy of sciences Dubravska
cesta 9 845 07 Bratislava, Slovakia Email: {marek.ciglan, hluchy.ui} @savba.sk

Abstract:

Data Grids are becoming a popular infrastructure for distributed, data intensive scientific
application. Data access optimization is one of the key features of such systems, as the transfer and
access to the huge amounts of data are often the bottleneck of the data intensive tasks. Concept of
replication, creation of multiple copies of a data source across multiple grid nodes, was adopted by
grid community to increase data availability. In this paper, we present the ongoing work on the grid
replica optimization framework that addresses both short-term and long-term replica optimization
problems. We describe high level architecture of the optimization framework and discuss the
promising results achieved by prototype implementation of several system components.

Keywords:

Replication, replica optimization, short-term optimization, long-term optimization
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Adaptive window scheduling for a hierarchical agent system

Holly Dail and Frederic Desprez LIP, ENS Lyon INRIA Rhone — Alpes 46 All’ee d’Italie, 69364
Lyon FRANCE Fax: +33 (4) 7272 8080 Email: {Holly.Dail,Frederic.Desprez} @ens-lyon.fr
Abstract:

DIET (Distributed Interactive Engineering Toolbox) is a toolbox for the construction of Network
Enabled Server systems. DIET servers provide transparent access to compute resources; resources
can be either a single, interactive machine where the DIET server runs each request directly on its
host, or batch-managed systems where the DIET server manages request submission and
completion notification. A distributed hierarchy of scheduling agents connect the servers and are
responsible for selecting servers appropriate to each client request. DIET seeks scalability by
distributing the scheduling process and by keeping resource information measurement and
performance prediction at the server level.

DIET has traditionally offered an online scheduling model whereby all requests are scheduled
immediately or refused. This approach can overload interactive servers in high-load conditions and
does not allow adaptation of the schedule to task or data dependencies. In this article we consider an
alternative model based on active management of the flow of requests throughout the system. We
have added support for (1) limiting the number of concurrent requests on interactive servers, (2)
server and agent-level queues, and (3) window-based scheduling algorithms whereby the request
release rate to servers can be controlled and some re-arrangement of request to host mappings is
possible. We present experiments demonstrating that these approaches can improve performance
and that the overheads introduced are not significantly different from those of the standard DIET
approach.

This work has been supported by the Grid’5000, VTHD, RNTL, and ACI GRID projects.

An Artificial Immune System for Efficient Comparison-Based Diagnosis of Multiprocessor
Systems”

Mourad Elhadef School of Information Technology and Engineering University of Ottawa, Ottawa,
Canada {elhadef}@site.uottawa.ca

Abstract:

The problem of identifying faulty processors (or units) in diagnosable systems is considered. For
the purpose of diagnosis, a system composed of interconnected independent heterogeneous
processors is modeled using a comparison graph, where tasks are assigned to pairs of processors
and the results are compared. The agreements and disagreements among the units are the basis for
identifying faulty processors. It is assumed that at most tprocessors can fail at the same time and
that faults are permanent. In this paper, we introduce a new artificial-immune-based diagnosis ap-
proach using the comparison approach. The new approach has been implemented and evaluated
using randomly generated diagnosable systems. Simulations results indicate that the immune
approach is a viable addition to present diagnosis problems.

Keywords:

Fault tolerance, System-level diagnosis, Multiprocessor systems, Comparison models, Artificial
immune systems.
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Progressive Clustering for Database Distribution on a Grid

Valerie FIOLET, Service Informatique University of MonsHainault, BELGIUM Labboratoire
d’Informatique Fondamentale de Lille, France. Email: Valerie.Fiolet@umbh.ac.be , fiolet@lifl.fr
Bernard TOURSEL, University of Lille 1, Laboratoire d’Informatique Fondamentale de Lille,
FRANCE Email: toursel@lifl.fr

Abstract :

The increasing availability of clusters and grids of workstations allows to bring cheap and powerful
ressources for distributed datamining. Despite, it appears necessary to invent new algorithms
adapted to this kind of environment, particularly according to the way to fragment data and to use
this fragmentation. An “intelligent” distribution of data is required which can derive from
clustering. Existing parallel methods of clustering clearly intend computation on supercomputers
with common memory and can then not be used on a Grid. It is then necessary to suggest a new
distributed approach to the problem. This paper presents a new clustering algorithm called
Progressive Clustering that allows to perform a clustering in an efficient and incremental distributed
way. Fragmentation of data resulting from this method is considered to be used to distribute data
mining computings.

Keywords:

Grid parallel and distributed computing, Data Mining, Clustering.

A Component-based Software Infrastructure for Ubiquitous Computing

Areski Flissi, Laboratoire d’Informatique Fondamentale de Lille (LIFL), University of Sciences and
Technologies of Lille, France. Email: areski.flissi@lifl.fr

Christophe Gransart INRETS-LEOST Villeneuve-d’Ascq, France.

Email: christophe.gransart@inrets.fr

Philippe Merle, Institut National de Recherche en Informatique et Automatique (INRIA)

LIFL, USTL, Lille, France. Email: philippe.merle@inria.fr

Abstract :

Multiplication of mobile devices and generalized use of wireless networks imply changes on the
design and execution of distributed software applications targeting ubiquitous computing. Many
strong requirements have to be addressed: heterogeneity and limited resources of wireless networks
and mobile devices, networked communications between distributed applications, dynamic
discovery and automatic deployment on mobile devices. In this paper, we present a component-
based software infrastructure to design, discover, deploy, and execute ubiquitous contextual
services, i.e. distributed applications providing services to mobile end-users but only available from
a particular place. These ubiquitous contextual services are designed as assemblies of distributed
software components. These assemblies are dynamically discovered according to end-users’
physical location and device capabilities. Then, appropriate assemblies are automatically deployed
on users’ devices. We have implemented this approach (the software infrastructure and a ubiquitous
application example) on top of the OMG CORBA Component Model and the OpenCCM open
source platform.

Keywords:

Mobile and Ubiquitous Computing, Distributed Software Components, Middleware, CORBA
Component Model.
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Abstract:

In this paper we present a model and simulator for many clusters of heterogeneous PCs belonging to
a local network. These clusters are assumed to be connected to each other through a global network
and each cluster is managed via a local scheduler which is shared by many users. We validate our
simulator by comparing the experimental and analytical results of a M/M/4 queuing system. These
studies indicate that the simulator is consistent. Next, we do the comparison with a real batch
system and we obtain an average error of 10.5% for the response time and 12% for the makespan.
We conclude that the simulator is realistic and well describes the behaviour of a large-scale system.
Thus we can study the scheduling of our system called DIRAC in a high throughput context. We
justify our decentralized, adaptive and opportunistic approach in comparison to a centralized
approach in such a context.

Keywords:

Simulation, Model, Multi-clusters platform, Meta-scheduling, Grid Computing

A Memory-Effective Fault-Tolerant Routing Strategy for Direct Interconnection Networks

M.E. Gomez, P. Lopez and J. Duato Dept. of Computer Engineering Universidad Politécnica de
Valencia Camino de Vera,Valencia, Spain E-mail: megomez,plopez,jduato {(@disca.upv.es}
Abstract:

In massively parallel computing system, high-performance interconnection networks are crucial.
Routing is one of the most important design issues of interconnection networks. Moreover, the huge
amount of hardware of large machines makes fault-tolerance another important design issue. In this
paper, we propose a mechanism that combines scalable routing without forwarding tables and fault-
tolerance for commercial switches to build direct regular topologies, which are the topologies used
in large machines. The mechanism is very flexible and the hardware required is not complex.
Furthermore, it allows a high degree of fault-tolerance inflicting a minimal decrease of
performance.

Keywords:

Memory-effective routing, fault-tolerance, regular topologies, distributed routing, adaptive routing.

20
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Abstract :

As indicated in the literature, agent-based technology should naturally fit the architecture of a travel
support system. Over the last few years we have been considering various aspects of designing such
a system, struggling with technologies incapable of supporting our requirements as well as
constantly changing computational landscape and, as a result, evolving and improving the design of
the system. The aim of this note is to present the current design of a comprehensive framework for
delivering personalized travel services using agent infrastructure.

Evolutionary Tuning For Distributed Database performance

Anca Gog and Horea-Adrian Grebla, Babes-Bolyai University of Cluj-Napoca ,Faculty of
Mathematics and Computer Science, Computer Science Department E-mail :
anca,horea@cs.ubbcluj.ro

Abstract:

Modern database management systems require modern designand administration solutions. In such
a system the execution process of the querie simplies accurate estimations and predictions for
performance characteristics. The performance problems of data allocation and query optimization in
distributed database systems done by means of mobile agents and evolutionary algorithms are
considered. These problems still present a challenge because of the dynamic changes in number of
components and architectural complexity of nowadays system topologies. The distributed system is
modelled as a graph structure on which is de ned a dynamic cost vector. The cost vector remains
consistent, relevant, by use of mobile agents performing cost statistics and vector updates. An
evolutionary algorithms proposed to solve this NP-Complete problem. Experimental results prove
the e ciency of the proposed technique.

Keywords:
Genetic Algorithms ,Data Fragmentation and Allocation in Distributed Databases
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Service Driven Mobile Ad Hoc Networks Formation and Management

Dan Grigoras, Mark Riordan Department of Computer Science University College Cork, Ireland
Email: d.grigoras@cs.ucc.ie, mrl@student.cs.ucc.ie

Abstract:

Self-organizing mobile ad hoc networks (MANET) allow devices to share their services and
resources. MANET applications as diverse as multi-player games, disaster recovery, cooperative
computing and mobile patient monitoring explain the high interest in these dynamic systems.
However, the formation and management of MANET are challenging tasks due to networks
features like mobility, heterogeneity, limited resources and feeble communication. This paper
presents a simple, cost-effective and resilient algorithm for the basic tasks of MANET creation and
management.

Keywords:

Mobile ad hoc network, Formation algorithms, MANET management, Simulation.

A Strategy proof Mechanism for Scheduling Divisible Loads in Distributed Systems

Daniel Grosu and Thomas E. Carroll Department of Computer Science Wayne State University
Detroit, Michigan 48202, USA {dgrosu, tec}@cs.wayne.edu

Abstract:

An important scheduling problem is the one in which there are no dependencies between tasks and
the tasks can be of arbitrary size. This is known as the divisible load scheduling problem and was
studied extensively in recent years resulting in a cohesive theory called Divisible Load Theory
(DLT). In this paper we augment the existing divisible load theory with incentives. We develop a
strategyproof mechanism for scheduling divisible loads in distributed systems assuming a bus type
interconnection and a linear cost model for the processors. The mechanism provides incentives to
processors such that it is beneficial for them to report their true processing power and process the
assigned load using their full processing capacity. We define the strategyproof mechanism and
prove its properties. We simulate and study the implementation of the mechanism on systems
characterized by different parameters.

Keywords:

Mechanism design, strategy proof mechanism, divisible load theory.
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Abstract:

The support on cluster environments of “legacy protocols” is important to avoid rewriting the code
of applications, but this support should not prevent to achieve the maximum communication
performance. This paper addresses this issue by implementing the Berkeley sockets interface over
the MMP message passing protocol, which is the lower layer of the Maestro2 cluster
communication network. Experimental results show that MMP-Sockets offers a minimum latency
of 25us and a maximum throughput of 1250Mbps. These values correspond to a relative increase of
80% for the latency and a decrease of about 30% for the throughput, regarding to a communication
based only on MMP. However, MMP-Sockets increase the compatibility and portability of
developed applications.

Keywords:

High Performance Computing, Communication Sockets, Message Passing Protocol, Maestro2
System, Application Programming Interface

GMRES Method on Lightweight GRID System

Haiwu He, Guy Bergere, Serge Petiton, Laboratoire d’Informatique Fondamentale de Lille INRIA
Grand-Large Project USTL, Lille, France Email: {he, bergereg, petiton}@lifl.fr

Abstract:

Abstract-Grid computing accomplishes high throughput computing by using a very large number of
unexploited computing resources. We present a parallel method GMRES to solve large sparse linear
systems by the use of a lightweight GRID XtremWeb. This global computing platform, just as
many popular GRID systems, is devoted to multi-parameters generic applications. We have
implemented an important algorithm GMRES which is one the key method to resolve large, non-
symmetric, linear problems. We discuss the performances of this algorithm deployed on two
XtremWeb networks: a local network with 128 non-dedicated PCs in Polytech-Lille of University
of Lille I, a remote network with 4 clusters of SCGN Grid that includes 91 CPUs totally in the High
Performance Computing Center of University of Tsukuba. We compare these performances with
those of a MPI implementation of GMRES on the same platform.We present the advantages and
shortcomings of our implementation on this lightweight GRID XtremWeb.

Keywords:

Grid computing, GMRES, XtremWeb, Linear system.
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Embedded cost model in mobile agents for large scale query optimization

Mohammad Hussein, Franck Morvan, Abdelkader Hameurlain Institut de Recherche en
Informatique de Toulouse (IRIT) Universit Paul Sabatier Toulouse, France Email: {hussein,
morvan, hameur} @irit.fr

Abstract:

In the context of heterogeneous and distributed data sources in large scale, the execution plans
generated by traditional optimizers can be sub-optimal because: the estimations are inaccurate, the
unavailability of data and the execution environment is unstable. To deal with the sub-optimality of
an execution plan, an approach is to execute each relational operator of an execution plan by a
mobile agent. This mobile agent can migrate from a site to another to execute. The stored
information in the site, where the agent is situated, can be insufficient to calculate the site of
migration of the agent. In this paper, we will investigate to integrate a cost model into the mobile
agent executing an operator. The performance evaluation shows that the cost model embedded in
the agent allows him to choose its most appropriate site of migration.

Keywords:

Heterogeneous distributed databases, Optimization, Cost model, Mobile agents.

Performance Effective Task Scheduling Algorithm for Heterogeneous Computing System

E. llavarasan P. Thambidurai R. Mahilmannan Department of Computer Science and Engineering
and Information Technology Pondicherry Engineering College Pondicherry -605014. India Email:
eilavarasan@yahoo.com, mail rang@yahoo.co.in

Abstract :

Finding an optimal solution to the problem of scheduling an application modeled by a Directed
Acyclic Graph (DAG) onto a distributed system is known to be NP-complete. The complexity of
the problem increases when task scheduling is to be done in a heterogeneous computing system,
where the processors in the network may not be identical and take different amounts of time to
execute the same task. This paper introduces a Performance Effective Task Scheduling (PETS)
Algorithm for Network of Heterogeneous system, with complexity O (v+e) (p+ log v), which
provides optimal results for applications represented by DAGs. The performance of the algorithm is
illustrated by comparing the schedule length, speedup, efficiency and the scheduling time with
existing algorithms such as, Heterogeneous Earliest Finish Time (HEFT) and Critical-Path On a
processor (CPOP) and Levelized Matching and Scheduling reported in this paper. The comparison
study based on both randomly generated graphs and graphs of some real applications such as
Gaussian Elimination, Fast Fourier Transformation and Molecular Dynamics code shows that PETS
algorithm substantially outperforms existing algorithms.
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A New Join Algorithm for Cluster-Based Database Systems

Kenji Imasaki, Sivarama Dandamudi School of Computer Science Carleton University, Canada
Email: {kenji,sivarama}@scs.sarleton.ca

Abstract:

This paper focuses on cluster-based parallel database systems in which only one of the nodes has
the database and the other nodes, which have no initial data, are used for parallel query processing.
In such a system, the load of each node changes dynamically depending on the activities of the local
users. In addition, in database query processing, data skew exists. Thus, it is very important to
develop efficient load balancing/sharing algorithms. This paper proposes a new join algorithm
called Symmetric Chunking Hash Join (SCHJ) that divides the hash buckets into chunks and uses
them for load balancing. The SCHIJ algorithm is compared with a dynamic round-robin algorithm
and a sampling algorithm. The results show that the SCHJ algorithm is the best among these
algorithms when there is data skew and background load variations

Keywords:

Query processing, Cluster computing, Load sharing/balancing, Database.

An Efficient Load Balancing Scheme for Grid-based High Performance Scientific computing

Arun Kejariwal Alexandru Nicolau arun kejariwal@ieee.org nicolau@cecs.uci.edu

444 Computer Science Building Center for Embedded Computer Systems School of Information
and Computer Science University of California at Irvine Irvine, CA, USA

Abstract:

With the emergence of computational grids, there has been a dramatic increase in the number of
available processing and storing resources available for parallel execution of large-scale compute
and data intensive scientific applications. However, large computing power in itself is not sufficient
for high performance computing (HPC). In this context, (application) partitioning and load
balancing strategies play a critical role in meeting the high performance requirements and in
achieving high processor utilization. In HPC applications such as molecular simulations, protein
synthesis, drug design et cetera parallel loops constitute the greatest percentage of program
parallelism. The degree to which parallelism can be exploited during parallel execution of a nested
loop directly depends on partitioning and load balance, i.e., the number of iterations mapped onto
each processor, between the different processors. Thus, partitioning of parallel loops is of key
importance for grid-based high performance scientific computing. Although a significant amount of
work has been done in partitioning of iteration spaces of nested loops, both rectangular and non-
rectangular iteration spaces, for homogeneous multiprocessor systems, the problem of partitioning
of iteration spaces for heterogeneous systems has not been given enough attention so far. In this
paper, we present a geometric approach for partitioning N-dimensional non-rectangular iteration
spaces for optimizing performance on heterogeneous parallel processor systems. Speedup
measurements for kernels (loop nests) of linear algebra packages are presented.

Keywords:

Load Balancing, Partitioning, Parallel Loops, High Performance Computing, Grid Computing.
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Coordinationof Components in a Distributed Discrete-EventSystem

Ahmed Khoumsi Department of Electrical and Computer Engineering Universit'e de Sherbrooke,
Canada J1IK-2R1 Ahmed.Khoumsi@USherbrooke.ca

Abstract:

We propose a method for coordinating local components that observe a distributed discrete event
system R and execute actions depending on the current state of R. Coordination is achieved by
allowing the components to communicate with one another. This communication helps the
components todistinguish states of R when necessary. This study is illustrated in distributed
supervisory control.

Keywords:

Distributed discrete event system, Coordination of components, Communication between
components, Distributed supervise sorry control.

Cellular Nonlinear Network Grid -A new Grid Computing Approach
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Abstract:

Throughout this paper a catenation between the universal paradigm of Cellular Nonlinear Networks
(CNN) and the innovative approach of grid computing in the on-demand era is given. CNN are a
massive parallel solution for solving non-linear problems, modelling complex phenomena in
medicine, physics and data analysis as well as for powerful image processing and recognition
systems. They usually are simulated on local computer systems or build as dedicated VLSI-
implementations. However, the research of complex CNN structures and settings require massive
computing power and thus can benefit from multi-system open architectures which can be provided
by the grid approach. Propositions of two different realizations with grid architecture in mind are
given by introducing an algorithm of implementing such methods in a CNN software simulator.
First a brief introduction to CNN is given. Afterwards, problems for the current determination of
such networks are discussed and routes are shown, how this field of research can benefit from the
opportunities, grid computing can deliver.

Keywords:

Cellular Neural Networks, Grid computing, Learning strategies
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Abstract:

The paper presents an introductory optimization algorithm, which can be performed before a Java
program is executed in a parallel system. Taking a sequential multithreaded version of a Java
program as input information, the aim of the parallel program optimization is to determine
an initial distribution of objects on virtual machines so as to decrease direct inter-object
communication and balance loads of the virtual machines. Object placement optimization algorithm
uses a graphical representation of control dependencies and data dependencies among methods in
the Java program. These dependencies are discovered by an analysis of program byte code and
stored in the form of relevant macro/dataflow graphs. Placement optimization algorithm tries to
optimally assign the macro nodes to processors (JVMs) so as to reduce inter-processor
communication overheads. The optimization methods first do clustering of macro nodes on
unlimited number of processors (logical JVMs) to reduce the execution time of the clustered nodes.
Next, merging of the assigned clusters is performed to reduce the number of logical JVMs to the
number of real processors. The presented approach is supported by dynamic, on-line load
balancing  mechanism, which applies object migration as proposed in the
ADAJ (Adaptive Distributed Applications n Java) project.
Keywords:
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A Comparative Simulation Analysis of P2P System Architectures
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Abstract:

This paper gives a comparative study on multi-layer file sharing mechanisms in Peer-to-Peer (P2P)
systems. Based on a well-known P2P system named Gnutella, two system architectures, 1-layer and
2-layer Ngnu architectures are proposed in order to reduce network traffic and to gain better
scalability. These architectures can be applied to large-scale systems, such as e-government, e-
office and e-library, which need an efficient file-sharing mechanism. To examine the efficiency and
effectiveness of the proposed methods, a number of simulations are made with respect to three
factors: time-to-lives (TTLs), the number of nodes and the number of queries. To compare these
systems, the number of messages and the mean query hit are measured and compared with the
original flat Gnutella system.

Keywords:

Peer-to-peer systems, Distributed systems, Gnutella, 1L-Ngnu, 2L-Ngnu.
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Abstract:

The paper presents an algorithm for scheduling parallel tasks in a parallel architecture based on
multiple dynamic SMP clusters. Processors can be switched between shared memory modules in the
runtime. Memory modules and processors are organized in computational System on Chip modules
of a fixed size and are inter—connected by a local communication network implemented in a
Network—on—Chip technology (NoC). Processors located in the same SoC module can share their
data and communicate using a technique of data transfers on the fly. A number of such SoC
modules can be connected using a global interconnection network to form a larger infrastructure.
The presented algorithm schedules initial macro dataflow program graph for such an architecture
with a given number of SoC modules, considering a fixed size of a module. First, it distributes
program graph nodes among processors, assuming no distribution between SoC modules. Then it
transforms and schedules computations and communications to use processor switching and read on
the fly facilities. Finally, using genetic algorithm, it divides the whole set of processors into subsets
of a given size, which then are mapped to separate SoC modules.

Keywords:

scheduling, shared memory, parallel architectures.

Towards Massively Parallel Numerical Computations Based on Dynamic SMP Clusters with
Communication on the Fly
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Abstract:

The paper presents an analysis of the suitability of the architecture of dynamic SMP clusters with
communication on the fly for massively parallel fine grain numerical computations. It is assumed
that the proposed architecture is implemented using the highly modular ” system on chip” and
“network on chip” technology. This technology is considered to provide soon very large number of
co-operating processors embedded in a single parallel system, thus enabling massively parallel
computations. The proposed architecture of dynamic clusters with communication on the fly meets
requirements of large scale fine grain computations and can be successfully applied in this
technology. Experimental simulation results are presented concerning efficiency of fine grain
parallel implementation of typical numerical problem which is matrix multiplication based on
recursive data decomposition. Selection of optimal parallel computation grain is discussed.
Estimations of the efficiency of the proposed methods for fine grain computations for large problem
size are presented.

Keywords:

Parallel applications, program execution control, cluster computing.
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Managing MPICH-G2 Jobs with WebCom-G

Padraig J. O’Dowd, Adarsh Patil and John P. Morrison Computer Science Department University
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Abstract:

This paper discusses the use of WebCom-G to handle the management and scheduling of MPICH-
G2 (MP]) jobs. Users can submit their MPI applications to a WebCom-G portal via a web interface.
WebCom-G will then select the machines to execute the application on, depending on the machines
available to it and the number of machines requested by the user. WebCom-G automatically and
dynamically constructs a RSL script with the selected machines and schedules the job for execution
on these machines. Once the MPI application has finished executing, results are stored on the portal
server, where the user can collect them. A main advantage of this system is fault survival, if any of
the machines fail during the execution of a job, WebCom-G can automatically handle such failures.
Following a machine failure, WebCom-G can create a new RSL script with the failed machines
removed, incorporate new machines (if they are available) to replace the failed ones and re-launch
the job without any intervention from the user. The probability of failures in a Grid environment is
high, so fault survival becomes an important issue.

Keywords:

WebCom-G, Globus, MPICH-G2, MPI, Grid portals, Scheduling and Fault Survival.

Black Holes Location in Arbitrary Graphs: Algorithmic Aspect

Rodrigue-Bertrand Ossamy LaBRI, ENSEIRB University of Bordeaux 1 Talence, France Email:
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Abstract:

Security, especially the attacks performed by hosts to the visiting mobile agents (the malicious hosts
problem), is a major problem in mobile agents systems. Being the running environment for mobile
agents, the host has full control over them and could easily perform many kinds of attacks against
them. In this work we are specially interested in the presence of a textitblack hole in the network.
That is, a stationary process that destroys any incoming agent without leaving any trace. The
textitblack hole search problem is the one of assembling a team of asynchronous mobile agents to
successfully identify the location of the textitblack hole. We are concerned with topology-
independent solutions where the network is not necessary anonymous. We also establish that the
number of agents also depends on the initial placement of the agents and on the number of
textitblack holes in the network. Finally, we prove that in an anonymous network where each agent
has its own homebase, it is not possible to solve the textitblack hole search problem, if the network
size 1s unknown.

Keywords:

Mobile agents, Harmful hosts, Black hole, Distributed algorithms.
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Abstract:

In this article, we propose a fully distributed algorithm for finding all primes in an given interval
[2..n] (or (L,R), more generally), based on the SMER — Scheduling by Multiple Edge Reversal —
multigraph dynamics. Given a multigraph Mof arbitrary topology, having Nnodes, the SMER-
driven system is defined by the number of directed edges (arcs) between any two nodes of M, and
by the global period length of all “arc reversals” in M. In the domain of prime numbers generation,
such a graph method shows quite elegant, and it also yields a totally new kind of distributed prime
sieving algorithms of an entirely original design. The maximum number of steps required by the
algorithm is at most n+ n. Although far beyond the O(n/loglogn) steps required by the improved
sequential “wheel sieve” algorithms, our SMERbased algorithm is fully distributed and of linear
(step) complexity. The message complexity of the algorithm is at most nAN+ nAN, where
ANdenotes the maximum “multidegree” of the arbitrary multigraph M, and.

the space required per process is linear.

Keywords:

Distributed prime sieving, resource sharing, multigraph dynamics, scheduling by edge reversal,
scheduling by multiple edge reversal.
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Parallel Jess
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Abstract:

Parallel production or rule-based systems, like a parallel version of Jess, are needed for real
applications. The proposed architecture for a such system is based on a wrapper allowing the
cooperation between several instances of Jess running on different computers. The system has been
designed having in mind the final goal to speedup current P system simulators. Preliminary tests
show its efficiency in this particular case and on classical benchmarks.

Keywords:

Parallel rule-based engines, P systems, Cluster simulations.

30



Towards introducing code mobility on J2ME

Laurentiu Lucian Petrea, Dan Grigoras Department of Computer Science University College Cork,
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Abstract:

This paper makes the case why mobile code is an appropriate solution for platforms running on
mobile devices aggregated in mobile ad-hoc networks. It also presents a solution that considers the
introduction of mobile code using remote class loading in the J2ME/CLDC profile. The principal
problem of remote class loading revolves around trusting the remote code in accessing system
resources. After a review of the algorithms which are used to accomplish access control, a
mechanism for the CLDC is proposed that is based on the history of the access control.
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Java, Mobile code, Class loading, Access control, Ad hoc networks.
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Abstract:

This paper presents an asynchronous distributed algorithm for solving the maximum flow problem

which is based on the preflow-push approach of Golberg-Tarjan. Each node initially knows the

capacities of outgoing and incoming adjacent edges, the source nodes knows additionally the

number of nodes in graph. The nodes in graph execute the same algorithm, and exchange messages

with neighbours until the maximum flow is established. The algorithm is applicable in cases of

multiple sources and/or targets. The total number of messages required for a graph of V nodes and

E edges at most 4V’E+2VE+10V*+2E-3V. It is expected that the algorithm will be ameliorated to

adapt to the real-time maximum flow problem.

Index Terms:

Maximum flow, network flows, distributed algorithm.
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Abstract:

This article presents a dynamic algorithm for data storage in a P2P storage system, named Us. In
Us, peers are arranged in groups called meta-peers to take into account failure correlation. When a
peer fails, a reconstruction process rebuilds lost data with help from others peers. To minimize end
user traffic because of the reconstruction process, distribution must take into account a new
measure: the maximum disturbance cost of a peer during the reconstruction process. The
disturbance cost is indicated by the number of data communications which are requested from a
single peer for rebuilding lost data. The main goal of this article is to define algorithm, that takes
into account failure correlation, able to dilute dynamically the reconstruction process in the system.
Keywords:

Distribution, Peer-to-peer, Failure correlation, Storage.

Profiling Macro Data Flow Graphs for Parallel Implementation of FDTD Computations
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Abstract:

In this paper, we present methodology, which enables designing and profiling macro data flow
graphs that represent computation and communication patterns for the FDTD (Finite Difference
Time Domain) problem in irregular computational areas. Optimized macro data flow graphs
(MDFG) for FDTD computations are generated in three main phases: generation of initial MDFG
based on wave propagation area partitioning, MDFG nodes merging with load balancing to obtain
given number of macro nodes and communication optimization to minimize and balance internode
data transmissions. The computation efficiency for several communication systems (MPI, RDMA
RB, SHMEM) is discussed. Relations between communication optimization algorithms and overall
FDTD computation efficiency are shown. Experimental results obtained by simulation are
presented.

Keywords:

FDTD, Macro data flow paradigm, Optimization, Program graph profiling.
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Abstract:

RNA secondary structure prediction remains one of the most compelling, yet elusive areas of
computational biology. Many computational methods have been proposed in an attempt to predict
RNA secondary structures. A popular dynamic programming (DP) algorithm uses a stochastic
context-free grammar to model RNA secondary structures, its time complexity is O(N4) and spatial
complexity is O(N3). In this paper, a parallel algorithm, which is time-wise and space-wise optimal
with respect to the usual sequential DP algorithm, can be implemented using O(N4/P) time and
O(N3/P) space in cluster. High efficient utilization of processors and good load balancing are
important to the performance of parallel algorithms in cluster systems. Two parallel DP algorithms,
which have different mappings of the DP matrix to processors, are evaluated concerning running
time. As experiments show, dynamic mapping of DP matrix can achieve better load balancing than
the static and improve the efficiency of processors. Thus, the dynamic mapping algorithm is faster
and gets better speedups.
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Load balancing with migration based on synchronizers in PS-GRADE graphical tool
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Abstract:

Parallel application control based on application global states is a new concept realized in PS-
GRADE. PS-GRADE is a graphical environment for parallel programming, which unifies message
passing programming style with control based on global application states. Special processes called
synchronizers are responsible for gathering process states, constructing application global states and
issuing control signals when necessary to application processes. In this paper we show, how this
mechanism can be used as a framework for implementing load balancing with process migration
using several methods. With some of these methods, synchronizers collect strongly consistent states
of processor loads in the system and workout load balancing decisions including process migration.
Asynchronous control signals from synchronizers break current computations and cause a process
to migrate onto a less loaded host. Another signal activates a target process and activates restoring
of the captured state in it. With other methods we use a special PVM library -Dynamite PVM
instead of a standard version. It extends PVM by checkpointing and process migration with full
restoration of the process state.

Keywords:

Distributed applications, load balancing, program execution control, process synchronization,
process migration.
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Checkpoint/Restart in Linux Clusters
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Abstract:

Process management mechanisms (process duplication, migration and checkpoint/restart) are very
useful for high performance an context, a common mechanism for process virtualization is highly
desirable but traditional operating systems do not provide such a mechanism process mechanism
has been implemented in the Kerrighed single system image based on Linux.

Keywords:

Linux cluster, distributed system, operating system, single system image, process virtualization.

Collaborative Data Distribution with BitTorrent for Computational Desktop Grids

Baohua Wei, Gilles Fedak, Franck Capello Laboratoire de Recherche en Informatique/INRIA
Futurs Bat 490, Universit'e Paris Sud 91405 Orsay cedex, France Email: {wei, fedak,
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Abstract:

Data-centric applications are still a challenging issue for Large Scale Distributed Computing
Systems. The emergence of new protocols and softwares for collaborative content distribution over
Internet offers a new opportunity for efficient and fast delivery of high volume of data. This paper
presents an evaluation of the BitTorrent protocol for Computational Desktop Grids. We first present
a prototype of a generic subsystem dedicated to data management and designed to serve as a
building block for any Desktop Grid System. Based on this prototype we conduct experimentations
to evaluate the potential of BitTorrent compared to a classical approach based on FTP data server.
The preliminary results obtained with a 65-nodes cluster measure the basic characteristics of
BitTorrent in terms of latency and bandwidth and evaluate the scalability of BitTorrent for the
delivery of large input files. Moreover, we show that BitTorrent has a considerable latency overhead
compared to FTP but clearly outperforms FTP when distributing large files or files to a high number
of nodes. Tests on a synthetic application show that BitTorrent significantly increases the
communication/computation ratio of the applications eligible to run on a Desktop Grid System.
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Extending OBDD Graphs for Composite Event Matching in Content-based Pub/Sub Systems

Gang Xu, Wei Xu, Tao Huang Technology Center of Software Engineering, Institute of Software
Chinese Academy of Sciences Beijing, China Email: {xugang, xuweli, tao}@otcaix.iscas.ac.cn
Abstract:

Content-based publish/subscribe offers a convenient abstraction for the information producers and
consum-ers, supporting a large-scale system design and evolu-tion by integrating several distributed
independent application systems. Unlike in the traditional address-based unicast or multicast, its
core problem is how to matching events by predicates on the content of events. In existing matching
approaches, matching predicates are composed by the conjunction and disjunction of non-semantic
constraints. But, in context of enterprise application integration, although they can match events by
their contents, this traditional matching predicates are not enough expressive in manipulating the
complex event matching, such as the one-to-many and many-to-one matching. Therefore, tradi-
tional matching approaches should be extended to solve the complex matching problems. After
analyzing information matching patterns in enterprise applica-tion integration, we propose three
matching models, extend the simple matching to the multi-semantic matching and introduce the
temporal constraint vari-able. The multi-semantic matching allows using differ-ent operations in
accordance with different semantics; the temporal constraint variable supports processing the
discrete events in the temporal sequence. Then, we extend OBDD graphs into hierarchy coloured
OBDD graphs and prove the equivalence of the transforma-tion. Based on the extended OBDD
graphs, the com-posite matching algorithm is presented and analysed. By experiments, we show the
proposed algorithm is efficient.

Active Zero-copy: A performance study of non-deterministic messaging

Shinichi Yamagiwa INESC-ID, Lisboa Portugal,
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Keiichi Aoki, Department of Computer Science, University of Tsukuba, Tennodai, Tsukuba,
Ibaraki, Japan, kl1@padc.cs.tsukuba.ac.jp

Koichi Wada Department of Computer Science, University of Tsukuba, Tennodai, Tsukuba,
Ibaraki, , Japan wada(@cs.tsukuba.ac.jp

Abstract:

Zero-copy communication exchanges the messages among the buffers that are allocated and locked
before the communication itself. This communication style fits into applications that the
communication timings and the message sizes are known in its initialization phase. However,
another application with nondeterministic messaging such as web or parallel database can not fit
into the style because the sizes and timings of its messages change at every communication. This
paper proposes a new zero-copy communication style for these kind of application, called active
zero-copy, that receives messages without pre-allocated buffers. The performance evaluation with
the active zero-copy comparing with the conventional zero-copy, when the applications with non-
deterministic messaging is applied, shows its efficiency.

Keywords:

Message passing, Cluster network performance, Computer networks and Re-source management,
Zero-copy communication
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Social Events and Practical Information

1. Social Events
1.1 Guided Tour of Old Lille and local Beer Tasting

Monday June 4th 18h20h
Meeting point : in front of the Tourism Office Palais Rihour (town center, see map of Lille center
red circle).

Lille: Amazement in the old city.

Plunge in the most charming district of Lille, structures, restaurants, coffee shops, museums. You in
its streets and its small places walk by discovering the inheritance, the history and the art of living
of Lille through its principal sites and monuments: the Palate Rihour, the Goddess, Grand’ Places,
the Old Stock Exchange Place, the Opera, the Chamber of Commerce, the Comtesse small island,
the Hospice Comtesse and the Cathedral ”Notre Dame de la Treille”.

With the end of this course, taste within the framework convivial and typical of a brewery, authentic
local beers.

1.2 Conference Diner
Tuesday June 5th 20h Restaurant : La Terrasse des Remparts. In the Logis de Gand at the end of rue
de Gand (old city, see map of Lille, red circle at the top of the map).

It is in the enclosure of the ”Porte de Gand”, classified historic site, built in 1620, that the restaurant
”La Terrasse des Remparts” settled. Play of glazed and coloured bricks frontage turned towards the
city, as well as the external defensive elements in perfect state make of this testimony of the history
of Lille a tourist highplace. Without null doubts an original and tasty way to nourish at the same
time the spirit and the body.

2. Lunches
Lunches will take place in universitary restaurant Barois (see Campus map, red circle at the top of
the map) which is about Smn walk from the conference site (red circle in the middle).

3. Practical Information

3.1 Metro

Metro is available from 6.00 am to about 12.00 pm.

It takes about 20mn to go from Lille center (station Gare, Rihour or Republique) to the conference
site (4 Cantons, see maps) using Line 1.

3.2 Restaurants in Lille
You will find many restaurants in the center of Lille near Railway Station and Main Place.
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4. Maps

You will find here a map of Lille with practical places in red circles: Tourisme Office (meeting
point for the Guided Tour, in the middle of the map) and Restaurant "La Terrasse des Remparts”
(diner conference place, at the top of the map).

A map of the campus with red circles that indicate: metro station ”4 Cantons” (arrival station from
town center, at the bottom of the map), polytech (place of conference, middle of the map) and
restaurant Barois (place for lunches, at the top of the map).

And finally, a map of the metro of Lille.

Figure 1: map of Lille Figure 2: map of the Campus of Lillel Figure 3: map of Lille Metro

37






NEUVILLE
LIGNE 1 4 !
EN-FERRAIN| e

e LIGNE 2
BN NOUVELLE LIGNE 2 [PONT-DE-NEGWILLE | ]
Trongon TOURC OING-CENTRE [FrALER PN ()]

C.H. DRON: Ouverture novembre 2000
TOURCOING (] oLEERT]

TOURCOIMG-CENT RE j_|
BONDUES [foURCONG-SEEARTOPOL|
CARLIER]

[Mmouvaux|  [mercure|iy
ALEMCE]

MARQUETTE

[MaRCQ-EN-BAROEUL] HODRATX
[a] =t PLILIBERT | CHARLES DE GAULLE
H [EPEULE-mONTESQUIED] (]
SAINT-ANDRE
el LA WADELEINE] gt
e eni] LA MADELEINE S § cROIX|
WASQUEHAL|[l[FoTEL oE
r1 r1 VILLE

PAVES-DE-LILLE| ]

LOMME
LRMBERSART 1

[zt mavrIzE [sEan-saures [l bl T FRES
& GARE LILLH P
LOMME CANTELE U ] EUROPE r1
= e, [SARTS| |nE pons) J
[ I I

e

[ nLanc] ) e BI=Em FORT DE MONS
: BAROEUL
pororLiEll) g
EEEETYENT 1 METTETY | T VILLENEUVE

PaL &I

(] 14 RERERIE D'ASCQ

[wonTereLoll]  [Bwazemuaes]
PORTE DE [HELL EMMEE]  univERsITE
r1 ILLE 2-3

WALEMGIENNES o
PDHTE DES POSTES - r‘l-._-‘
1= [k [FORTE GE Do UAT (Ml onT bE BOIE]

C.H.R OSCAR LAMERE
PORTE ¥ AR RA HELLEMMES

o DEVILE I
LOOS C.H.R CALMETTE Hotel BEVILLE rj

LEZENNES [TRiLO) T

RONCHIN B
[CITE sEIENTIFIG Uy
LNIYERSITH

LILLE1

4 CANTONS

WATTIGNIES

Figure 3: map of Lille Metro

CUR.LBH /00 IHustrator o





