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Preface

Model-Driven Architecture, including model-driven approaches in general, holds
the big promise of moving software development towards a higher level of ab-
straction. Given the challenges in the software industry of delivering more com-
plex functionality with less effort, I am convinced that it isn’t a question of
whether model-driven development will succeed, but rather a question of when
it will break through. However, before this can happen, we have many challeng-
ing problems to conquer. There are both theoretical and pragmatic problems
to solve and therefore we need a close collaboration between industry and the
academic world.

The goal of the European Conference on Model-Driven Architecture — Foun-
dations and Applications (ECMDA-FA) is to bring together industry and
academia to tackle the problems in model-driven development. This volume
includes 18 foundation papers and 12 application papers, which is a fine bal-
ance between both worlds. ECMDA-FA 2006 also hosted six workshops on both
theoretical and practical aspects of MDA. Furthermore, the keynote speakers,
David Frankel and Bran Selic, from some of the world’s largest IT companies
proved that industry is very much involved in MDA.

This second ECMDA-FA conference is the result of the work of the authors
who submitted a total of 78 papers, the Program Committee members who
took the effort to review the papers, the people organizing the workshops, and
of course the Steering Committee. All in all, several hundreds of people have
worked hard to make this conference a success. I have the honor of speaking for
all these people in this preface and I would like to thank each of them for their
valuable contribution.

The ECMDA-FA 2006 conference was supported by the FEuropean
Commission and the MODELWARE project under the “Information Society
Technologies” Sixth Framework Programme, and by the Object Management
Group (OMG).

July 2006 Jos Warmer
Program Chair
ECMDA-FA 2006



Organization

Organizing Committee

Programme and Conference Chair: Jos Warmer (Ordina)

Local Arrangements Chair: Asier Azaceta (ESI)

Workshop Chair: David Akehurst (University of Kent)
Tools and Consultancy Chair: Alan Hartman (IBM)

Webmaster: David Kreische (imbus)

Public Relations Chair: Robert Pastor (Thales)

Publications Chair: Arend Rensink (University of Twente)

Steering Committee

Alan Hartman (IBM, General Chair)  David Kreische (imbus)

David Akehurst (University of Kent)  Arend Rensink (University of Twente)
Uwe Assman (TU Dresden) Jos Warmer (Ordina)

Asier Azaceta (EST)

Program Committee

Jan Aagedal Roger Kilian-Kehr
Mehmet Aksit Anneke Kleppe
Mariano Belaunde Tom Mens

Antonia Bertolino Veronique Normand
Jean Bézivin Richard Paige
Xavier Blanc Yves-Marie Quemener
Manfred Broy Chris Raistrick
Krysztof Czarnecki Laurent Rioux
Miguel de Miguel Bernhard Rumpe
Jean-Luc Dekeyser Branislav Selic

Serge Demeyer Juha-Pekka Tolvanen
Philippe Desfray Andreas Ulrich
Jirgen Dingel Marten van Sinderen
Gregor Engels Gerd Wagner

Tracy Gardner James Willans

Reiko Heckel Clay Williams

Simon Johnston Albert Ziindorf

Gabor Karsai



VIII Organization

Additional Reviewers

Joao Paulo Almeida
Michal Antkiewicz
Terry Bailey

Aitor Bediaga
Laura Bocchi
Lossan Bond’e

Phil Brooke
Antonio Bucchiarone
Alessandro Campi
Marfa Victoria Cengarle
Alexey Cherchago
Michelle Crane
Gregory Defombelle
Folker Den Braber
Zinovy Diskin
Cedric Dumoulin
Karsten Ehrig
Michael Fahrmair
Madeleine Faugere
Luis Ferreira Pires
Alexander Foerster
Leif Geiger
Rosemaria Giesecke
Adrian Giurca
Hans Gronniger
Renata Guizzardi
Baris Giildali
Antoine Honoré
Eshref Januzaj

Eric Jouenne
Dimitrios Kolovos
Holger Krahn
Ouassila Labbani

Georgios Lajios
Xabier Larrucea
Jérome Le Noir
Marc Lohmann
Sergey Lukichev
Thomas Maier
Stefano Merenda
Raffaela Mirandola
Olaf Muliawan

Daniela Oldenburg-Oldenburger

Jon Oldevik

Fiona Polack
Carsten Reckord
Dirk Reif3

Erkuden Rios
Jochen Rode

Julia Rubin
Antonino Sabetta
Tim Schattkowsky
Stefan Scheidl
Martin Schindler
Hans Schippers
Christian Schneider
Maurice Schoenmakers
Boris Shishkov

Jeff Smith

Arnor Solberg
Bjgrnar Solhaug
Prawee Sriplakich
Mark Stein

Pieter Van Gorp
Hendrik Voigt
Alexander Wisspeintner



Table of Contents

Integration

A Model-Driven Architectural Framework for Integration-Capable
Enterprise Application Product Lines
Vinay Kulkarni, Sreedhar Reddy . ......... ... ... .. . o ... 1

Systems Integration Methodology Based on MDA
Antonio Estévez, José D. Garcia, Javier Padrén, Carlos Lopez,
Marko Trxopitea, Beatriz Alustiza, José L. Roda . ................... 13

Applications of Transformations

From Analysis Model to Software Architecture: A PIM2PIM
Mapping
Jorge Enrique Pérez-Martinez, Almudena Sierra-Alonso ............ 25

MDA Approach for Maintenance of Business Applications
Mila Keren, Andrei Kirshin, Julia Rubin, Ahto Truw ............... 40

Applications of MDA

Definition and Generation of Data Exchange Formats in
AUTOSAR
Mike Pagel, Mark Brorkens ......... ... ouiiiiiiiniinnnon.. 52

A Model Driven Approach to Engineering of Flexible Manufacturing

System Control Software
Christian Brecher, Tilman Buchner, Yong Cheng, Matthias Jarke,
Dominik Schmitz . ... .. 66

Process

MDD Maturity Model: A Roadmap for Introducing Model-Driven
Development

Erkuden Rios, Teodora Bozheva, Aitor Bediaga,

Nathalie Guilloreau ... ... ... .. i 78

A Process Framework for the Successful Adoption of Model Driven
Development
Jason Mansell, Aitor Bediaga, Régis Vogel, Keith Mantell .......... 90



X Table of Contents

Model Consistency

Finding a Path to Model Consistency
Gregory de Fombelle, Xavier Blanc, Laurent Rioux,

Marie-Pierre Gervais . ...... ... i

Dynamic Logic Semantics for UML Consistency

Greg O’Keefe . ... o

Model Management

The Epsilon Object Language (EOL)

Dimitrios S. Kolovos, Richard F. Paige, Fiona A.C. Polack ........

Using a Model Merging Language for Reconciling Model
Versions

Klaus-D. Engel, Richard F. Paige, Dimitrios S. Kolovos ...........

Transformation (1)

RubyTL: A Practical, Extensible Transformation Language
Jesus Sdnchez Cuadrado, Jesus Garcia Molina,

Marcos Menarguez Tortosa . ...,

MCC: A Model Transformation Environment

Anneke Kleppe ... ..o

Ontologies

A Model Driven Integration Architecture for Ontology-Based Context
Modelling and Context-Aware Application Development
Shumao Ou, Nektarios Georgalas, Manooch Azmoodeh, Kun Yang,

Xiantang SUN .. ...

Ontology-Based Composition and Transformation for Model-Driven
Service Architecture

Claus Pahl . . ...

Reengineering

Harvesting Software Systems for MDA-Based Reengineering

Thijs Reus, Hans Geers, Arie van Deursen .......................



Table of Contents

A Methodology for Database Reengineering to Web Services
Ignacio Garcia-Rodriguez de Guzmdn, Macario Polo,

Mario Piatting . .. ... ... e

Tools and Profiles

Business Process Modeling: Defining Domain Specific Modeling
Languages by Use of UML Profiles

Steen Brahe, Kasper Jsterbye .. ........c.ouiueiineeiinenina..

Constraint Support in MDA Tools: A Survey

Jordi Cabot, Ernest Teniente ... ... ...,

Tool Generation

Automatic Generation of Modelling Tools

Jan P. Nytun, Andreas Prinz, Merete S. Tveit.....................

Model Driven Development of Multi-Agent Systems

Juan Pavon, Jorge Gomez-Sanz, Rubén Fuentes ...................

Constraints

Limes: An Aspect-Oriented Constraint Checking Language
Benjamin Mesing, Constantinos Constantinides,

Wolfgang Lohmann . ..... .. .. . .

An Algebraic Specification of Generic OCL Queries Within the Eclipse
Modeling Framework
Artur Boronat, Joaquin Oriente, Abel Gomez, Isidro Ramos,

JOSE A. Carst .. ...

Model Management and Transformations

A Comparison of Configuration Techniques for Model
Transformations

Dennis Wagelaar, Ragnhild Van Der Straeten .....................

A Canonical Scheme for Model Composition
Jean Bézivin, Salim Bouzitouna, Marcos Didonet Del Fabro,
Marie-Pierre Gervais, Fréderic Jouault, Dimitrios Kolovos,

Tvan Kurtev, Richard F. Paige. ...... ... ...

XI



XII Table of Contents

Transformation (2)

MOFLON: A Standard-Compliant Metamodeling Framework with
Graph Transformations
Carsten Amelunxen, Alexander Kinigs, Tobias Rdtschke,

Andy Schiirr . ..o 361

Mutation Analysis Testing for Model Transformations
Jean-Marie Mottu, Benoit Baudry, Yves Le Traon ................. 376

Author Index . .. ... 391




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




