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1 Introduction

In general, software artifacts and applications are subject to many kinds of
changes, which range from technical changes due to rapidly evolving technol-
ogy platforms, to modifications in the applications themselves due to the natural
evolution of the businesses supported by those software applications. These mod-
ifications include changes at all levels, from requirements through architecture
and design, to source code, documentation and test suites. They typically affect
various kinds of models including data models, behavioral models, domain mod-
els, source code models or goal models. Coping with and managing the changes
that accompany the evolution of software assets is therefore an essential aspect
of Software Engineering as a discipline.

In this context, models can play an important role. They can help and guide
software evolution and can enforce and reduce critical risks and important re-
sources (e.g., costs, personnel, time) involved in software evolution, by employing
high-level abstractions. Models can thus help to direct evolution. Model-Driven
Engineering (MDE) is an approach to software design and development in which
models are the primary artifacts, and play a key role. The major objective of
MDE is to increase productivity and reduce time-to-market by raising the level
of abstraction and using concepts closer to the problem domain at hand, rather
than those offered by programming languages. Models represent domain-specific
concepts and conform to metamodels. A core task of MDE is the manipulation
and transformation of models. Manipulating and transforming models can be
very useful to manage software evolution. The objective is to enforce and reduce
critical risks and important costs involved in software evolution, by employing
high-level abstractions and by considering several facets.

Similar to traditional software engineering approaches, MDE is also suscep-
tible to evolution. The MDE context poses unique challenges which require the
conception and development of novel techniques, dedicated approaches, and ad-
vanced tool support. In fact, there is an increasing need for more research in-
vestigating disciplined techniques and engineering tools to support a wide range
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of model evolution activities, including model-driven software evolution, model
differencing, model comparison, model refactoring, model inconsistency manage-
ment, model versioning and merging, and (co-)evolution of models.

The different dimensions of evolution in the MDE context make the problem
intrinsically difficult. This is because modifications can reflect coherent adapta-
tions of correlated artifacts at several layers of the metamodeling architecture
and at several levels of abstractions. For example, some well-formed rules can be
invalidated when a metamodel evolves. The same happens with the associated
model transformations. Furthermore, model adaptations should be propagated
to artifacts interconnected by means of model transformations. Finally, evolution
of model transformations should be reflected in both source and target models.
In addition, the exploitation of differences is an appropriate solution for version
management, because in general the complete system model is far larger than
the modifications that occur from one version to another.

Furthermore, there is a substantial difference between the modeling of evo-
lution and the evolution of models. There are plenty of works on the former
topic, while the focus of this workshop is on the evolution of models, hence its
name: “Models and Evolution” (ME). ME 2010 was the result of merging two
successful series of international yearly workshops that were in existence since
2007 (for the MoDSE workshop), and 2008 (for the MCCM workshop).

2 Workshop Contributions

In addition to the content-wise objectives described above, one of the main goals
of the workshop series is to provide an open discussion space where the MDE
and software evolution communities can meet on a yearly basis. As usual we also
encouraged young researchers to participate and submit their work to get into
contact with this growing community.

The full-day workshop included four thematic sessions which we used to group
the presentations and focus the discussions:
Semantics

– A Manifesto for Semantic Model Differencing,
by Shahar Maoz, Jan Ringert and Bernhard Rumpe

– Towards Semantics-Preserving Model Migration,
by Markus Herrmannsdoerfer and Maximilian Koegel

– Documenting Stepwise Model Refinement using Executable De-
sign Decisions,
by Matthias Biehl

Model merging

– Representation and Visualization of Merge Conflicts with UML
Profiles,
by Petra Brosch, Philip Langer, Martina Seidl, Konrad Wieland, Manuel
Wimmer, Horst Kargl and Gerti Kappel
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– Decoupling Operation-Based Merging from Model Change Record-
ing,
by Stephen Barrett, Patrice Chalin and Greg Butler

– Merging Model Refactorings - An Empirical Study,
by Maximilian Koegel, Markus Herrmannsdoerfer, Otto von Wesendonk and
Jonas Helming

– The Case for Batch Merge of Models Issues and Challenges,
by Lars Bendix, Maximilian Koegel and Antonio Martini

Model Inconsistencies, Model Differences

– Automated Planning for Resolving Model Inconsistencies: A Scal-
ability Study,
by Jorge Pinna Puissant, Ragnhild Van Der Straeten and Tom Mens

– RCVDiff - a stand-alone tool for representation, calculation and
visualization of model differences ,
by Zvezdan Protic, Mark van den Brand and Tom Verhoeff

Meta models and transformations

– Semi-Automated Correction of Model-to-Text Transformations,
by Gábor Guta, András Pataricza, Wolfgang Schreiner and Dániel Varró

– Transformation Migration After Metamodel Evolution,
by David Méndez, Anne Etien, Alexis Muller and Rubby Casallas

– Towards Metamodel Evolution of EMF Models with Henshin,
by Stefan Jurack and Florian Mantz

– Comparing Model-Metamodel and Transformation-Metamodel Co-
evolution,
by Louis Rose, Anne Etien, David Méndez, Dimitrios Kolovos, Richard Paige
and Fiona Polack

As a tradition in the workshop series we always organise a plenary debate. The
basis for these debates comes from the questions and challenges provided by the
authors, program chairs, and participants. Below we briefly summarize the ones
that were used to guide and fuel this year’s discussion(s):

– Why don’t we focus more on proactive support for model evolution (possibly
facilitated and backed up by a MDE process), instead of fixing problems after
they occur?

– How to deal with the semantic aspect of model evolution?
– How to preserve model semantics when evolving models, meta-models, trans-

formations, ...?
– When to use semantic model differencing instead of syntactic model differ-

encing?
– How to manage model-metamodel co-evolution and transformation-

metamodel co-evolution? And what about the link between both?
– Isn’t it time to move towards a unification of model evolution approaches

(terminology, frameworks, ...)? And how would this impact/advance our re-
search (and collaborations)?
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– There is still a lot of work to be done in resolving the problems detected when
evolving models. Knowing the problem is one thing, resolving it another?

– Wouldn’t a benchmarking methodology/tool be benificial for comparing our
different approaches?

– Which types of models do we want to consider in ME research (e.g. physical
models, process models, domain specific models, design models, hardware
models, ...)?

– What are the limitations of evolution approaches with respect to the kinds
of models they can address and is it possible to make these more generic?

– How to make models and transformations more resilient to changes in the
meta-models? Is there a way to encapsulate changes (e.g. in a first class
artifact) and apply them to all impacted artifacts?

– How to deal with ME when confronted with a heterogeneous set of meta-
models?

– What about large scale models and evolution?

3 Summary and Outlook

The Models and Evolution workshop series is maturing, and every year we wit-
ness an increase of interest by the MoDELS community. This is clearly evidenced
by the steady growing number of participants that we are happy to welcome
each year (over 50). The quality of the submissions we received was exception-
ally high, which is why we have set up a theme issue on Models and Evolution in
the Springer Software and Systems Modelling journal (www.sosym.org). Given
the fact that the Models and Evolution research community is a very lively one,
we are looking forward to learn about the results in future editions of the ME
workshops. Full versions of the presented contributions are available online at
www.modse.fr.

Acknowledgements

We thank our programme committee members for their help in the paper se-
lection process: Hubert Dubois, Jeff Gray, Tom Mens, Pierre-Yves Schobbens,
Stefan Wagner, Arnaud Albinet, Benoit Baudry, Mireille Blay-Fornarino, Jean-
Michel Bruel, Jordi Cabot, Rubby Casallas, Antonio Cicchetti, Davide Di Ruscio,
Anne Etien, Jean-Marie Favre, Mehdi Jazayri, Gerti Kappel, Udo Kelter, Olivier
Le Goaer, Richard Paige, Antonio Vallecillo, Ragnhild Van Der Straeten, Hans
Vangheluwe, Dennis Wagelaar.

www.sosym.org
www.modse.fr

	Models and Evolution - ME2010
	Introduction
	Workshop Contributions
	Summary and Outlook



<<
  /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




