Lecture Notes in Computer Science

Commenced Publication in 1973
Founding and Former Series Editors:
Gerhard Goos, Juris Hartmanis, and Jan van Leeuwen

Editorial Board

David Hutchison

Lancaster University, UK
Takeo Kanade

Carnegie Mellon University, Pittsburgh, PA, USA
Josef Kittler

University of Surrey, Guildford, UK
Jon M. Kleinberg

Cornell University, Ithaca, NY, USA
Alfred Kobsa

University of California, Irvine, CA, USA
Friedemann Mattern

ETH Zurich, Switzerland
John C. Mitchell

Stanford University, CA, USA
Moni Naor

Weizmann Institute of Science, Rehovot, Israel
Oscar Nierstrasz

University of Bern, Switzerland
C. Pandu Rangan

Indian Institute of Technology, Madras, India
Bernhard Steffen

TU Dortmund University, Germany
Madhu Sudan

Microsoft Research, Cambridge, MA, USA
Demetri Terzopoulos

University of California, Los Angeles, CA, USA
Doug Tygar

University of California, Berkeley, CA, USA
Gerhard Weikum

Max-Planck Institute of Computer Science, Saarbruecken, Germany

5910



Ivan Lirkov Svetozar Margenov
Jerzy Wasniewski (Eds.)

Large-Scale
Scientific Computing

7th International Conference, LSSC 2009
Sozopol, Bulgaria, June 4-8, 2009
Revised Papers

@ Springer



Volume Editors

Ivan Lirkov

Svetozar Margenov

Bulgarian Academy of Sciences, Institute for Parallel Processing
Acad. G. Boncheyv, block 25A, 1113 Sofia, Bulgaria

E-mail: {ivan, margenov} @parallel.bas.bg

Jerzy Wasniewski

Technical University of Denmark

Department of Informatics and Mathematical Modelling

Richard Petersens Plads - Building 321, 2800 Kongens Lyngby, Denmark
E-mail: jw @imm.dtu.dk

Library of Congress Control Number: 2010924431

CR Subject Classification (1998): G.1, D.1,D.4,F.2,C.2,1.6,]1.2,J.6
LNCS Sublibrary: SL 1 — Theoretical Computer Science and General Issues

ISSN 0302-9743
ISBN-10 3-642-12534-4 Springer Berlin Heidelberg New York
ISBN-13 978-3-642-12534-8 Springer Berlin Heidelberg New York

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer. Violations are liable
to prosecution under the German Copyright Law.

springer.com

© Springer-Verlag Berlin Heidelberg 2010
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper 06/3180



Preface

The T7th International Conference on Large-Scale Scientific Computations
(LSSC 2009) was held in Sozopol, Bulgaria, June 4-8, 2009. The conference
was organized and sponsored by the Institute for Parallel Processing at the Bul-
garian Academy of Sciences.

The conference was devoted to the 70th birthday anniversary of Professor
Zahari Zlatev. The Bulgarian Academy of Sciences awarded him the Marin
Drinov medal on ribbon for his outstanding results in environmental mathe-
matics and for his contributions to the Bulgarian mathematical society and the
Academy of Sciences.

The plenary invited speakers and lectures were:

— P. Arbenz, “uFinite Element Analysis of Human Bone Structures”

Y. Efendiev, “Mixed Multiscale Finite Element Methods Using Limited

Global Information”

U. Langer, “Fast Solvers for Non-Linear Time-Harmonic Problems”

T. Manteuffel, “First-Order System Least-Squares Approach to Resistive

Magnetohydrodynamic Equations”

K. Sabelfeld, “Stochastic Simulation for Solving Random Boundary Value

Problems and Some Applications”

F. Troltzsch, “On Finite Element Error Estimates for Optimal Control Prob-

lems with Elliptic PDEs”

— Z. Zlatev, “On Some Stability Properties of the Richardson Extrapolation
Applied Together with the 8-method”

The success of the conference and the present volume in particular are an
outcome of the joint efforts of many partners from various institutions and orga-
nizations. First we would like to thank all the members of the Scientific Commit-
tee for their valuable contribution forming the scientific face of the conference,
as well as for their help in reviewing contributed papers. We especially thank
the organizers of the special sessions. We are also grateful to the staff involved
in the local organization.

Traditionally, the purpose of the conference is to bring together scientists
working with large-scale computational models of environmental and industrial
problems, and specialists in the field of numerical methods and algorithms for
modern high-performance computers. The invited lectures reviewed some of the
advanced achievements in the field of numerical methods and their efficient ap-
plications. The conference talks were presented by university researchers and
practical industry engineers including applied mathematicians, numerical ana-
lysts and computer experts. The general theme for LSSC 2009 was “Large-Scale
Scientific Computing” with a particular focus on the organized special sessions.



VI

Preface

The special session organizer were:

— Multilevel and Multiscale Preconditioning Methods — J. Kraus,

S. Margenov, M. Neytcheva

Upscaling and Multiscale Methods — M. Katsoulakis, R. Lazarov
Industrial and Biomedical Multiscale Problems — Y. Efendiev, O. Iliev,

P. Popov

Environmental Modelling — A. Ebel, K. Georgiev, Z. Zlatev

Control and Uncertain Systems — M. Krastanov, V. Veliov

This session was dedicated to the 60th anniversary of Asen Donchev.
Applications of Metaheuristics to Large-Scale Problems — F. Luna,

S. Fidanova

Monte Carlo: Methods, Applications, Distributed Computing — I. Dimov,
V. Mitin, M. Nedjalkov

Grid and Scientific and Engineering Applications — A. Karaivanova,

E. Atanassov, T. Gurov

Reliable Numerical Methods for Differential Equations — I. Faragd,

J. Karatson, S. Korotov

Discretization and Fast Solution Techniques for Large-Scale Physics Appli-
cations — P. Vassilevski, L. Zikatanov

Least Squares Finite Element Methods — P. Bochev, T. Manteuffel
Unconventional Uses of Optimization in Scientific Computing — P. Bochev,
D. Ridzal

More than 140 participants from all over the world attended the conference

representing some of the strongest research groups in the field of advanced large-
scale scientific computing. This volume contains 99 papers submitted by authors
from 24 countries.

The 8th International Conference on Large-Scale Scientific Computations

(LSSC 2011) will be organized in June 2011.

January 2010 Ivan Lirkov

Svetozar Margenov
Jerzy Wasniewski
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