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Web Services are loosely coupled software components that are published, located, and in-
voked across the web. The growing number of web services raises new challenges, namely
the discovery, composition, and integration of services required for a given task. Especially in
life science applications the scenery is changing rapidly, with new services emerging and oth-
ers being no longer maintained. For instance, the Molecular Biology Database Collection
(MBDC) has doubled the number of registered data and method providers in less than four
years [2], which makes the development of stable applications using external web services a
difficult task.

On the other hand, biologists need several information
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In IRIS we address the issue of service interoperability by a semiautomatic mediation process,
where transformation units are identified and inserted between web services to form a desired
application process. These transformation units are called mediators and they are realized as
fully-fledged software components [7] that implement the necessary adaptation facilities.
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This service can be epr|C|tIy used in a user-defined scientific workflow by including the appro-
priate WSDL description in the specification. In another scientific workflow a user might want to
combine a retrieval service returning gene sequences with a BLASTP service requiring protein
sequences. In this scenario, IRIS will automatically discover and integrate this protein calcula-
tion service. Thus the usage of this service is implicit and not directly part of the scientific
workflow. However, in general the granularity of services and mediators is different. Services
have a higher granularity solving scientific problems in scientific processes, while
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mediators have a finer granularity solving interoperability problems between services.
The whole mediation process consists of four independent subtasks: query generation, discov-
ery, adaptation and storage of mediators. For discovery and description of mediator capabilities
we have developed the Mediator Profile Language (MPL). MPL is developed as a top-level ontol-
ogy using the Web Ontology Language (OWL). Every mediator has to be associated to a MPL-
compliant mediator profile. Thus it is possible to inspect the capabilities of a previously unknown
mediator even at runtime. Queries for mediators are specified as a MPL profile, too. Such query
profiles are generated automatically by analyzing the WSDL documents of services within a
service composition. The user, can enhance the profile, if desired.

Discovering suitable mediators,
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The discovery component of IRIS provides advanced signature matching and concept matching,
in such a way that they not only support subsumption of data types and concepts, but also iden-
tify new, previously nonexistent mediator compositions [4]. The IRIS matchmaking uses linguistic
methods to allow for fuzzy matching of similar mediators. Because of the complexity of these
algorithms, we implemented several filters to reduce the search space before the matchmaking
starts.
The adaptation task within the mediation process has several facets: selection of suitable me-
diator components, defining thresholds for ranking lists, changing the behavior of a mediator by
modifying mediator’s properties, modifying newly created or already existing mediator composi-
tions, and creating new mediator components. The creation of new mediators can sometimes be
done automatically (e.g. by schema matching approaches [5]).
Finally we will take a closer look on future directions of IRIS. First of all, the development of
benchmarks for evaluating precision and recall of the implemented discovery algorithms and to
compare it with other approaches is an important goal.
With each iteration of the mediation process, the knowledgebase of suitable mediators grows,
because newly created or adapted mediators are stored in the system. Hence, we plan to de-
velop tools for managing this evolution of the knowledgebase, i.e. supporting a process manager
in the reduction and aggregation of mediators and mediator compositions, respectively.
Finally, we plan to adopt the core platform of IRIS to Grid and P2P technologies. That will allow
the creation of virtual organizations and groups, thus enabling an increased level of privacy in
and between organizations.

Keywords: service interoperability, mediation process, web services, software components, mediator

[1] X. Dong, A. Halevy, J. Madhavan, E. Nemes, J. Zhang: Similarity Search for Web Services. Proceedings of the 30"
VLDB Conference, Toronto, Canada, 2004.

[2] M. Y. Galperin: The Molecular Biology Database Collection: 2004 update. Nucleic Acids Research, 32: 3-22, 2004.
[3] M. Paolucci, T. Kawamura, T. R. Payne, K. Sycara: Semantic Matching of Web Services Capabilities. First
International Semantic Web Conference (ISWC), LNCS 2342, pp. 333-347. Sardinia, ltaly, Juni 2002.

[4] U. Radetzki, A. B. Cremers: IRIS: A Framework for Mediator-Based Composition of Service-Oriented Software.
2004 IEEE International Conference on Web Services (ICWS 2004), July 6-9, 2004, San Diego, CA, USA.

[5] E. Rahm, P. A. Bernstein: A survey of approaches to automatic schema matching. VLDB Journal, 10(4): 334-350,
2001.

[6] K. Sycara, S. Widoff, M. Klusch, J. Lu: LARKS: Dynamic Matchmaking Among Heterogeneous Software Agents in
Cyberspace. Autonomous Agents and Multi-Agent Systems, Kluwer Academic Publishers, 5:173—-203, 2002.

[7] C. Szyperski, D. Gruntz, S. Murer: Component Software: Beyond Object-Oriented Programming. Component
Software Series. ACM Press, Addison-Wesley, 2nd Edition, 2002.

[8] I. Tatarinov, Z. lves, J. Madhavan, A. Halevy, D. Suciu, N. Dalvi, X. Dong, Y. Kadiyska, G. Miklau, P. Mork: The
Piazza peer data management project. SIGMOD Record 32(3): 2003.





<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /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 /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


