
High Performance Computing on Vector Systems 2008



Michael Resch · Sabine Roller · Katharina Benkert ·
Martin Galle · Wolfgang Bez · Hiroaki Kobayashi ·
Toshio Hirayama
Editors

High Performance Computing
on Vector Systems 2008



Michael Resch
Sabine Roller
Katharina Benkert

Höchstleistungsrechenzentrum
Stuttgart (HLRS)
Universität Stuttgart
Nobelstraße 19
70569 Stuttgart
Germany
resch@hlrs.de
roller@hlrs.de
benkert@hlrs.de

Martin Galle
Wolfgang Bez

NEC Deutschland GmbH
Hansaallee 101
40549 Düsseldorf
Germany
mgalle@hpce.nec.com
wbez@hpce.nec.com

Hiroaki Kobayashi

Cyberscience Center
Tohoku University
6-3 Aramaki-Aza-Aoba
Sendai, 980-8578
Japan
koba@isc.tohoku.ac.jp

Toshio Hirayama

Center for computational science and e-systems
Japan Atomic Energy Agency
Sumitomo fudosan Ueno Bldg. No. 8
6-9-3 Higashi-Ueno Taito-ku
Tokyo, 110-0015
Japan
hirayama.toshio@jaea.go.jp

Front cover figure: Simulation of the UV curing process in automotive coating with multiple ultraviolet
lamps. Picture due to IFF, University of Stuttgart, Germany and BMW Group.

ISBN 978-3-540-85868-3

DOI 10.1007/978-3-540-85869-0

e-ISBN 978-3-540-85869-0

Library of Congress Control Number: 2008934396

Mathematics Subject Classification (2000): 68Wxx, 68W10 , 68U20, 76-XX, 86A05, 86A10, 70Fxx

c© 2009 Springer-Verlag Berlin Heidelberg

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, reuse of illustrations, recitation, broadcasting,
reproduction on microfilm 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 for prosecution under the German Copyright Law.

The use of general descriptive names, registered names, trademarks, etc. in this publication does not
imply, even in the absence of a specific statement, that such names are exempt from the relevant protective
laws and regulations and therefore free for general use.

Cover design: WMXDesign, Heidelberg

Printed on acid-free paper

9 8 7 6 5 4 3 2 1

springer.com



Preface

This book covers the results obtained in the Teraflop Workbench project during a
four years period from 2004 to 2008. The Teraflop Workbench project is a collabo-
ration between the High Performance Computing Center Stuttgart (HLRS) and NEC
Deutschland GmbH (NEC-HPCE) to support users to achieve their research goals
using high performance computing.

The Teraflop Workbench supports users of the HLRS systems to enable and fa-
cilitate leading edge scientific research. This is achieved by optimizing their codes
and improving the process workflow which results from the integration of differ-
ent modules into a “hybrid vector system”. The assessment and demonstration of
industrial relevance is another goal of the cooperation.

The Teraflop Workbench project consists of numerous individual codes, grouped
together by application area and developed and maintained by researchers or com-
mercial organizations. Within the project, several of the codes have shown the abil-
ity to reach beyond the TFlop/s threshold of sustained performance. This created the
possibility for new science and a deeper understanding of the underlying physics.
The papers in this book demonstrate the value of the project for different scientific
areas.

The work in the Teraflop Workbench project gave us insight into the applications
and requirements for current and future HPC systems. We observed the emergence
of multi-scale and multi-physics applications, the increase in interdisciplinary work
and the growing tendency to use today’s stand-alone application codes as modules
in prospective, more complex coupled simulations. At the same time, we noticed the
current lack of support for those applications. Our goal is to offer an environment to
our users that allows them to concentrate on their area of expertise without spending
too much time on computer science itself.

We would like to thank all the contributors of this book and of the Teraflop Work-
bench project in general.

Stuttgart, July 2008 Sabine P. Roller
Michael M. Resch
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