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Preface

The ARCS series of conferences has over 30 years of tradition reporting top re-
sults in computer architecture and operating systems research. It is organized
by the special interest group on Computer and System Architecture of the GI
(Gesellschaft fr Informatik e.V.) and ITG (Informationstechnische Gesellschaft
im VDE Information Technology Society). In 2011, ARCS was hosted by Po-
litecnico di Milano, the largest technical university in Italy, on the campus lo-
cated in Como. Lake Como (Lago di Como in Italian also known as Lario from
the Latin Larius Lacus) is a Y-shaped glacial lake surrounded by the Alps.
Around Lake Como, there are many interesting sites to visit: historical monu-
ments, beautiful villas and breathtaking sights. Besides these tourist attractions,
today Como is a dynamic business city with a relevant past in textile (silk)
industry.

This year, the conference topics comprised design aspects of multi/
many-core architectures, network-on-chip architectures, processor and memory
architectures optimization, adaptive system architectures such as reconfigurable
systems in hardware and software, customization and application-specific ac-
celerators in heterogeneous architectures, organic and autonomic computing,
energy-awareness, system aspects of ubiquitous and pervasive computing, and
embedded systems.

The call for papers attracted about 62 submissions from all around the world.
Each submission was assigned to at least three members of the Program Commit-
tee for review. The Program Committee decided to accept 22 papers, which were
arranged in seven technical sessions. The Program Committee meeting was held
on November 19 at VDE Haus in Frankfurt am Main, Germany. The accepted
papers are from Cyprus, Czech Republic, France, Germany, Iran, Italy, Japan,
The Netherlands, Norway, Spain, USA and UK. Two keynotes on computing
systems complemented the strong technical program.

We would like to thank all those who contributed to the success of this confer-
ence, in particular the members of the Program Committee (and the additional
reviewers) for carefully reviewing the contributions and selecting a high-quality
program. The workshops and tutorials were organized and coordinated by Wolf-
gang Karl and Dimitiros Soudris. Our special thanks go to the members of
the Organizing Committee for their numerous contributions: Giovanni Agosta,
Finance Chair, for setting up the conference software, Yvonne Bernard as Web
Chair designed and maintained the website, Carlo Galuzzi as Proceedings Chair
took over the tremendous task of preparing this volume, Christian Hochberger as
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Industry Liason and Gianluca Palermo as Publicity Chair. We especially would
like to thank Simone Corbetta and Patrick Bellasi for taking care of the local
arrangements and the many other aspects of preparing the conference.

We trust that you will find this year’s ARCS proceedings enriching and hope
you enjoyed the warmness of the Italian people and the unique taste of the Italian
cuisine.

February 2011 Mladen Berekovic
William Fornaciari
Uwe Brinkschulte

Cristina Silvano
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Cătălin B. Ciobanu, Xavier Martorell, Georgi K. Kuzmanov,
Alex Ramirez, and Georgi N. Gaydadjiev

Experiences with String Matching on the Fermi Architecture . . . . . . . . . . 26
Antonino Tumeo, Simone Secchi, and Oreste Villa

Multi/Many-Core Architectures

Using Amdahl’s Law for Performance Analysis of Many-Core SoC
Architectures Based on Functionally Asymmetric Processors . . . . . . . . . . . 38

Hao Shen and Frédéric Pétrot

Application-Aware Power Saving for Online Transaction Processing
Using Dynamic Voltage and Frequency Scaling in a Multicore
Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

Yuto Hayamizu, Kazuo Goda, Miyuki Nakano, and
Masaru Kitsuregawa

Frameworks for Multi-core Architectures: A Comprehensive Evaluation
Using 2D/3D Image Registration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

Richard Membarth, Frank Hannig, Jürgen Teich,
Mario Körner, and Wieland Eckert

Adaptive System Architectures

Emulating Transactional Memory on FPGA Multiprocessors . . . . . . . . . . 74
Matteo Pusceddu, Simone Ceccolini, Antonino Tumeo,
Gianluca Palermo, and Donatella Sciuto

Architecture of an Adaptive Test System Built on FPGAs . . . . . . . . . . . . . 86
Jörg Sachße, Heinz-Dietrich Wuttke, Steffen Ostendorff, and
Jorge H. Meza Escobar

An Extensible Framework for Context-Aware Smart Environments . . . . . 98
Angham A. Sabagh and Adil Al-Yasiri



XII Table of Contents

Processor Architectures

Analysis of Execution Efficiency in the Microthreaded Processor
UTLEON3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

Jaroslav Sykora, Leos Kafka, Martin Danek, and Lukas Kohout

A Dynamic Instruction Scratchpad Memory for Embedded Processors
Managed by Hardware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122

Stefan Metzlaff, Irakli Guliashvili, Sascha Uhrig, and Theo Ungerer

Exploring the Prefetcher/Memory Controller Design Space:
An Opportunistic Prefetch Scheduling Strategy . . . . . . . . . . . . . . . . . . . . . . 135

Marius Grannaes, Magnus Jahre, and Lasse Natvig

Memory Architectures Optimisation

Compiler-Assisted Selection of a Software Transactional Memory
System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147

Martin Schindewolf, Alexander Esselson, and Wolfgang Karl

An Instruction to Accelerate Software Caches . . . . . . . . . . . . . . . . . . . . . . . . 158
Arnaldo Azevedo and Ben Juurlink

Memory-, Bandwidth-, and Power-Aware Multi-core for a Graph
Database Workload . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171

Pedro Trancoso, Norbert Martinez, and Josep-Lluis Larriba-Pey

Organic and Autonomic Computing

A Light-Weight Approach for Online State Classification of
Self-organizing Parallel Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183

David Kramer, Rainer Buchty, and Wolfgang Karl

Towards Organic Active Vision Systems for Visual Surveillance . . . . . . . . 195
Michael Wittke, Carsten Grenz, and Jörg Hähner

Emergent Behaviour in Collaborative Indoor Localisation: An Example
of Self-organisation in Ubiquitous Sensing Systems . . . . . . . . . . . . . . . . . . . 207

Kamil Kloch, Gerald Pirkl, Paul Lukowicz, and Carl Fischer

Network-on-Chip Architectures

An Improvement of Router Throughput for On-Chip Networks Using
On-the-fly Virtual Channel Allocation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219

Son Truong Nguyen and Shigeru Oyanagi



Table of Contents XIII

Energy-Optimized On-Chip Networks Using Reconfigurable Shortcut
Paths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231

Nasibeh Teimouri, Mehdi Modarressi, Arash Tavakkol, and
Hamid Sarbazi-azad

A Learning-Based Approach to the Automated Design of MPSoC
Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243

Oscar Almer, Nigel Topham, and Björn Franke

Gateway Strategies for Embedding of Automotive CAN-Frames into
Ethernet-Packets and Vice Versa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259

Andreas Kern, Dominik Reinhard, Thilo Streichert, and Jürgen Teich

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




