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Preface

This volume comprises the proceedings of the 7th International Conference on
Parallel Processing and Applied Mathematics - PPAM 2007, which was held in
Gdańsk, Poland, September 9–12, 2007. It was organized by the Department of
Computer and Information Sciences of the Cz ↪estochowa University of Technol-
ogy, with the help of the TASK Academic Computer Centre in Gdańsk. The
main organizer was Roman Wyrzykowski.

PPAM is a biennial conference. Six previous events have been held in different
places in Poland since 1994. The proceedings of the last three conferences have been
published by Springer in the Lecture Notes in Computer Science series (Na�l ↪eczów,
2001, vol. 2328; Cz ↪estochowa, 2003, vol. 3019; Poznań, 2005, vol. 3911).

The PPAM conferences have become an international forum for exchanging
ideas between researchers involved in parallel and distributed computing, includ-
ing theory and applications, as well as applied and computational mathematics.
The focus of PPAM 2007 was on software tools which facilitate efficient and con-
venient utilization of modern computing architectures, as well as grid computing,
and large-scale applications.

This meeting gathered more than 230 participants from 35 countries. A strict
refereeing process resulted in the acceptance of 141 contributed presentations,
while approximately 45% of the submissions were rejected. Regular tracks of the
conference covered such important fields of parallel/distributed/grid computing
and applied mathematics as:

– Parallel/distributed architectures and mobile computing
– Numerical algorithms and parallel numerics
– Parallel and distributed non-numerical algorithms
– Environments and tools for parallel/distributed/grid computing
– Applications of parallel/distributed/grid computing
– Evolutionary computing, meta-heuristics and neural networks

The plenary and invited talks were presented by:

– David A. Bader from the Georgia Institute of Technology (USA)
– Ben Bennet from ClearSpeed Technology (UK)
– Ewa Deelman from the University of Southern California (USA)
– Jack Dongarra from the University of Tennessee and Oak Ridge National

Laboratory (USA)
– Richard Dracott from Intel (USA)
– Erik Elmroth from the Ume̊a University (Sweden)
– Fabrizio Gagliardi from Microsoft (USA)
– Angel E. Garcia from the Rensselaer Polytechnic Institute (USA)
– Fred Gustavson from the IBM T.J. Watson Research Center (USA)
– Hans-Christian Hoppe from Intel (Germany)
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– Vladik Kreinovich from the University of Texas at El Paso (USA)
– Jarek Nieplocha from the Pacific Northwest National Laboratory (USA)
– Jennifer Schopf from the Argonne National Laboratory (USA) and Science

Institute (UK)
– Masha Sosonkina from the Ames Laboratory and Iowa State University (USA)
– Boles�law Szymański from the Rensselaer Polytechnic Institute (USA)
– Jerzy Waśniewski from the Technical University of Denmark (Denmark)

Workshops and Minisymposia

Important and integral parts of the PPAM 2007 conference were the workshops:

– The Second Minisymposium on Novel Data Formats and Algorithms for
Dense Linear Algebra Computations organized by Fred Gustavson from the
IBM T.J. Watson Research Center (USA), and Jerzy Waśniewski from the
Technical University of Denmark (Denmark)

– Combinatorial Tools for Parallel Sparse Matrix Computations Workshop or-
ganized by Laura Grigori from INRIA (France), and Masha Sosonkina from
the Ames Laboratory and Iowa State University (USA)

– The Third Grid Application and Middleware Workshop - GAMW ’07 orga-
nized by Ewa Deelman from the USC Information Sciences Institute (USA),
and Norbert Meyer from the Poznań Supercomputing and Networking Cen-
ter (Poland)

– The Third Workshop on Large Scale Computations on Grids - LaSCoG’07
organized by Marcin Paprzycki from SWPS in Warsaw (Poland), Dana Petcu
from the Western University of Timisoara (Romania), and Przemyslaw
Stpiczyński from Marie Curie-Sk�lodowska University in Lublin (Poland)

– Workshop on Models, Algorithms and Methodologies for Grid-Enabled Com-
puting Environments organized by Giovanni Aloisio from the University of
Lecce (Italy), and Giuliano Laccetti from the University of Naples Federico
II (Italy)

– Workshop on Scheduling for Parallel Computing - SPC’07 organized by Ma-
ciej Drozdowski from the Poznań University of Technology (Poland)

– The Second Workshop on Language-Based Parallel Programming Models -
WLPP’07 organized by Ami Marowka from the Shenkar College of Engineer-
ing and Design in Ramat-Gan (Israel)

– Workshop on Performance Evaluation of Parallel Applications on Large-
Scale Systems organized by Jan Kwiatkowski, Dariusz Konieczny and Marcin
Pawlik from the Wroc�law University of Technology (Poland)

– Workshop on Parallel Computational Biology - PBC’2007 organized by David
A. Bader from the Georgia Institute of Technology in Atlanta (USA), Denis
Trystram from ID-IMAG in Grenoble (France), and Jaroslaw Zola from the
Iowa State University (USA)

– Workshop on High Performance Computing for Engineering Applications or-
ganized by Piotr Doerffer from the Institute of Fluid Machinery in Gdańsk
(Poland), and Jacek Rokicki from the Warsaw University of Technology
(Poland)
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– Minisymposium on Interval Analysis organized by Vladik Kreinovich from
the University of Texas at El Paso (USA), Pawe�l Sewastjanow from the Cz ↪es-
tochowa University of Technology, Bart�lomiej J. Kubica from the Warsaw
University of Technology (Poland), and Jerzy Waśniewski from the Technical
University of Denmark (Denmark)

Tutorials

The PPAM 2007 meeting began with four half-day tutorials:

– Globus: fundamental tools for building your Grid, by Jennifer Schopf from
the Argonne National Laboratory (USA) and eScience Institute (UK)

– Intel tools for grid programming, by Ralf Ratering from Intel (Germany)
– New data structures for the Cell processor, by Fred Gustavson from the the

IBM T.J. Watson Research Center (USA), and Jerzy Waśniewski from the
Technical University of Denmark (Denmark)

– Grid computing with GridWay on Globus infrastructures: porting applica-
tions using the DRMAA standard, by GridWay Team (Spain)

The New Topics at PPAM 2007

The New Computer Architectures:1 Power consumption, heat dissipation and
other physical limitations are pushing the microprocessor industry towards mul-
ticore design patterns. Most of the processor manufacturers, such as Intel and
AMD, are following more conventional approaches, which consist of homoge-
neous, symmetric multicores where execution units are replicated on the same
die; multiple execution units share some cache level (generally L2 and L3) and
the bus to memory. Other manufacturers proposed still homogeneous approaches
but with a stronger emphasis on parallelism and hyperthreading. Yet other chip
manufacturers started exploring heterogeneous designs where cores have different
architectural features. One such example is the Cell Broadband Engine (see2,3,
and4) developed by STI, a consortium formed by Sony, Toshiba and IBM. The
Cell BE has outstanding floating-point computational power, which makes it a
considerable candidate for high performance computing systems. IBM shipped
the first Cell-based system, the BladeCenter QS20, on September 12th 2006.

1 Taken from the Introduction of the LAPACK Working Note Number 185 of Alfredo
Buttari, Jack Dongarra, and Jakub Kurzak; Limitations of the Play Station 3 for High
Performance Cluster Computing, UT-CS-07-597, May 2007; ”http://www.netlib.org/
lapack/lawnspdf/lawn185.pdf”.

2 H.P. Hofstee. Power efficient processor architecture and the Cell process or. In Pro-
ceedings of the 11th Intel Symposium on High-Performance Computer Architecture,
2005.

3 J.A. Kahle, M.N. Day, H.P. Hofstee, C.R. Johns, T.R. Maeurer, and D. Shippy.
Introduction to the Cell multiprocessor. IBM J. Res. & Dev., 49(4/5):589-604, 2005.

4 IBM. Cell Broadband Engine Architecture, Version 1.0, August 2005.
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This blade was equipped with two Cell processors with a 512 MB memory each
and connected in a NUMA configuration; the external connectivity was achieved
through a Gigabit and an InfiniBand network interface. Now QS20 blade is
replaced with a new QS21 Blade Center with larger memory. Its impressive
computational power, coupled with high speed network interfaces, makes it a
good candidate for high performance cluster computing. At almost the same
period (November 11th 2006), Sony released the Play Station 3 (PS3) gaming
console. Even if this console is not meant for high performance computing, it is
still equipped with a (stripped down) Cell processor and its price ($500) definitely
makes it an attractive solution for building a Cell-based cluster.

Four speakers Alfredo Buttari, Jack Dongarra, Fred Gustavson and Adrianto
Wirawan spoke, in their lectures, about the new Cell architecture. Also, there
was a tutorial on New Data Structures and Cell related work by Jack Dongarra
team, and a minisymposium on ”Novel Data Formats and Algorithms for Dense
Linear Algebra Computations” both organized by Fred Gustavson and Jerzy
Waśniewski. This latter material partly featured the Cell architecture as an
example of the new Multi-Core / Many Core environment and role that New
Data Structures could play for Cell. Ben Bennett, Richard Dracott, and Jerzy
Waśniewski were also discussing the new Multi-Core / Many Core environment
in their lectures.

Interval analysis methods: Numerical methods – such as optimization methods,
methods for solving systems of equations, etc. – usually produce approximate solu-
tions. Often, there are no guaranteed bounds on the accuracy of these approximate
solutions – or there are bounds but these bounds are too wide to be practically use-
ful. In such situations, it is desirable to have verified numerical computations, i.e.,
computations that would produce verified (provable) accuracy.

When a (final or intermediate) approximate result x̃ of the computation
comes with a verified bound Δ, it means that the actual (unknown) value of
the estimated quantity belongs to the interval [x̃−Δ, x̃+Δ]. In view of this fact,
verified numerical computing is also known as interval analysis.

To address these issues, a minisymposium on interval analysis method was
organized by Vladik Kreinovich, Pawe�l Sewastjanow, Bart�lomiej J. Kubica, and
Jerzy Waśniewski. The intent was to present a state-of-the-art overview on the
challenging and dynamic field of verified computing techniques and interval anal-
ysis for researchers, experts, and scientists who are current and future users of
these techniques. This minisymposium included a tutorial on interval techniques
and their application, and several research talks.

Some of these talks described new interval (verification) techniques in solv-
ing various numerical problems: computing the value of a given special function
(Evgueni Petrov), estimating the sum of an infinite series (Boguslaw Bożek,
Wieslaw Solak, and Zbigniew Szyde�lko), solving algebraic (Pawe�l Sevastjanov
and Ludmi�la Dymowa) and differential equations (Karol Gajda, Ma�lgorzata
Jankowska, Andrzej Marciniak, and Barbara Szyszka), and checking properties
of the solutions – such as their monotonicity (Iwona Skalna). Two talks dis-
cussed decision making under interval uncertainty: Bart�lomiej J. Kubica and
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Adam Woźniak showed how to compute the Pareto set in a multi-criterial prob-
lem, and Van Nam Huynh, Vladik Kreinovich, Yoshiteru Nakamori, and Hung
T. Nguyen showed how to efficiently predict human decisions under such un-
certainty. Eva Dyllong, Cornelius Grimm, Jorge Flórez, Mateu Sbert, Miguel
A. Sainz, and Josep Veh́ı applied interval techniques to problems of computer
vision, computer graphics, and computer-aided design and manufacturing. Fi-
nally, Piotr Orantek and Antoni John used interval techniques in biomedical
engineering: namely, in the analysis of the human pelvic bone.
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Piotr Krzyżanowski University of Warsaw, Poland
Jan Kwiatkowski Wroc�law University of Technology, Poland
Marco Lapegna University of Naples, Italy
Alexey Lastovetsky University College Dublin, Ireland
Aleksandr Legalov Krasnoyarsk State Technical University, Russia
Vyacheslav Maksimov Ural Branch, Russian Academy of Sciences
Victor E. Malyshkin Siberian Branch, Russian Academy of Sciences
Tomas Margalef Universitat Autonoma de Barcelona, Spain



XII Organization

Ami Marowka Shenkar College of Eng. and Design, Israel
Norbert Meyer PSNC, Poznań, Poland
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Jaros�law Rybicki Gdańsk University of Technology, Poland
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A Cost-Benefit-Based Adaptation Scheme for Multimeme Algorithms . . . 509
Wilfried Jakob

Optimizing the Shape of an Impeller Using the Differential
Ant-Stigmergy Algorithm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520
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Web Portal to Make Large-Scale Scientific Computations Based on
Grid Computing and MPI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888

Assel Zh. Akzhalova and Daniar Y. Aizhulov

Workshop on Models, Algorithms and Methodologies
for Grid-Enabled Computing Environments

The GSI Plug-In for gSOAP: Building Cross-Grid Interoperable Secure
Grid Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 894

Massimo Cafaro, Daniele Lezzi, Sandro Fiore,
Giovanni Aloisio, and Robert van Engelen

Implementing Effective Data Management Policies in Distributed and
Grid Computing Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 902

Luisa Carracciuolo, Giuliano Laccetti, and Marco Lapegna

Data Mining on Desktop Grid Platforms . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912
Valerie Fiolet, Richard Olejnik, Eryk Laskowski, �Lukasz Masko,
Marek Tudruj, and Bernard Toursel

Distributed Resources Reservation Algorithm for GRID Networks . . . . . . 922
Matviy Il’yashenko

A PMI-Aware Extension for the SSH Service . . . . . . . . . . . . . . . . . . . . . . . . 932
Giuliano Laccetti and Giovanni Schmid

An Integrated ClassAd-Latent Semantic Indexing Matchmaking
Algorithm for Globus Toolkit Based Computing Grids . . . . . . . . . . . . . . . . 942

Raffaele Montella, Giulio Giunta, and Angelo Riccio

A Grid Computing Based Virtual Laboratory for Environmental
Simulations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 951

Raffaele Montella, Giulio Giunta, and Giuliano Laccetti

Exploring the Behaviour of Fine-Grain Management for Virtual
Resource Provisioning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 961
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Acceleration of Preconditioned Krylov Solvers for Bubbly Flow
Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1323

Jok Man Tang and Kees Vuik

Persistent Data Structures for Fast Point Location . . . . . . . . . . . . . . . . . . . 1333
Micha�l Wichulski and Jacek Rokicki

Minisymposium on Interval Analysis

A Reliable Extended Octree Representation of CSG Objects with an
Adaptive Subdivision Depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1341

Eva Dyllong and Cornelius Grimm

Efficient Ray Tracing Using Interval Analysis . . . . . . . . . . . . . . . . . . . . . . . . 1351
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