
Lecture Notes in Computer Science 5455
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
University of Dortmund, Germany

Madhu Sudan
Massachusetts Institute of Technology, 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



Mladen Berekovic
Christian Müller-Schloer
Christian Hochberger Stephan Wong (Eds.)

Architecture of
Computing Systems –
ARCS 2009

22nd International Conference
Delft, The Netherlands, March 10-13, 2009
Proceedings

13



Volume Editors

Mladen Berekovic
Institut für Datentechnik und Kommunikationsnetze
Hans-Sommer-Str. 66, 38106 Braunschweig, Germany
E-mail: berekovic@ida.ing.tu-bs.de

Christian Müller-Schloer
Leibniz University
Appelstr. 4, 30167 Hannover, Germany
E-mail: cms@sra.uni-hannover.de

Christian Hochberger
Technical University of Dresden
Nöthnitzer Str. 46, 01187 Dresden, Germany
E-mail: christian.hochberger@inf.tu-dresden.de

Stephan Wong
Delft University of Technology
Mekelweg 4, 2628 CD Delft, The Netherlands
E-mail: j.s.s.m.wong@tudelft.nl

Library of Congress Control Number: 2009921822

CR Subject Classification (1998): C.2, C.5.3, D.4, D.2.11, H.3.5, H.4, H.5.2

LNCS Sublibrary: SL 1 – Theoretical Computer Science and General Issues

ISSN 0302-9743
ISBN-10 3-642-00453-9 Springer Berlin Heidelberg New York
ISBN-13 978-3-642-00453-7 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 2009
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper SPIN: 12626823 06/3180 5 4 3 2 1 0



Preface

The ARCS series of conferences has over 30 years of tradition reporting top-notch
results in computer architecture and operating systems research. It is organized
by the special interest group on “Computer and System Architecture” of the GI
(Gesellschaft für Informatik e.V.) and ITG (Informationstechnische Gesellschaft
im VDE - Information Technology Society). In 2009, ARCS was hosted by the
Delft University of Technology, which has one of the leading information tech-
nology schools in Europe.

This year’s special focus was set on energy awareness viewed from two differ-
ent perspectives. Firstly, this deals with the improvement of computer systems
to be as energy-efficient as possible (particularly for specific applications). One
can think of heterogeneous multi-core architectures or reconfigurable architec-
tures for this purpose. Secondly, this addresses the usage of computer systems to
reduce the energy consumption of other systems, which might lead to problems
of communication and cooperation. Like the previous conferences in this series,
it continues to be an important forum for computer architecture research.

The call for papers resulted in a total of 57 submissions from around the
world. Each submission was assigned to at least three members of the Program
Committee for review. The Program Committee decided to accept 21 papers,
which are arranged into eight sessions. The accepted papers are from: Finland,
France, Germany, Japan, The Netherlands, Singapore, Spain, UK, and USA.
Three intriguing keynotes from academia and industry complemented the strong
technical program.

We would like to thank all who contributed to the success of this conference,
in particular the members of the Program Committee (and the additional re-
viewers) for carefully reviewing the contributions and selecting a high-quality
program. Our Workshop and Tutorial Chair Jörg Hähner did a perfect job in
organizing the tutorials and coordinating the workshops. Our special thanks go
to the members of the Organizing Committee for their numerous contributions:
Thomas B. Preußer set up the conference software and designed and maintained
the conference website. Dimitris Theodoropoulos took over the laborious task of
preparing this volume. We would like to especially thank Carlo Galuzzi for tak-
ing care of the local arrangements and many other aspects in the organization
of the conference.

We hope that all participants enjoyed a successful conference, made many
new contacts, engaged in fruitful discussions, and had a pleasant stay in Delft.

March 2009 Christian Hochberger
Stephan Wong

Mladen Berekovic
Christian Müller-Schloer
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Theo Ungerer University of Augsburg, Germany
Mateo Valero Universitat Politècnica de Catalunya (UPC),
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Francisco Maciá-Pérez, Diego Marcos-Jorquera, and
Virgilio Gilart-Iglesias

Java Processing

A Garbage Collection Technique for Embedded Multithreaded
Multicore Processors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207

Sascha Uhrig and Theo Ungerer

Empirical Performance Models for Java Workloads . . . . . . . . . . . . . . . . . . . 219
Pradeep Rao and Kazuaki Murakami

Chip-Level Multiprocessing

Performance Matching of Hardware Acceleration Engines for
Heterogeneous MPSoC Using Modular Performance Analysis . . . . . . . . . . 233

Hritam Dutta, Frank Hannig, and Jürgen Teich

Evaluating CMPs and Their Memory Architecture . . . . . . . . . . . . . . . . . . . 246
Chris Jesshope, Mike Lankamp, and Li Zhang

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.01667
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU ()
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




