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1.  Introduction 

Service composition environments enable people to create, 
manage services, and share their services with each other, while 
users can get additional value of services by composing them 
based on various requirements. The Language Grid [1] is a 
typical example of service composition environment in the 
domain of language services, which uses the collective 
intelligence approach to gather service users and providers 
together, and coordinate their incentives.  

Although service composition environment like the Language 
Grid provides easy access to services, there are several major 
problems with the increasing of users and services in the 
environment. First, since physical locations of users and service 
entity hosts are distributed in different areas around the world, 
invocation response of services might be very slow if users 
invoke services that are physically far from them. Moreover, 
when invoking a composite service that consists of several 
atomic services, the invocation response is always much slower 
if all those atomic services are located in service entity hosts that 
are far from each other. Second, service providers in the service 
composition environment always have their own policies to 
provide services. One typical policy is about service license 
issues. Therefore, it is difficult to apply previous approaches like 
caching technologies in the areas of contents delivery network 
(CDN) [3] to the service composition environments since service 
entities are always not allowed to be copied on all service entity 
hosts due to license constraints by the providers.  

In this paper, we aim to design dynamic service invocation 
control mechanisms to improve response performance of services 
while considering service license constraints by service providers. 
To achieve this objective, we propose the approach of 
dynamically controlling (switching) availability of services 
among service entity hosts based on the invocation request from 
users. For atomic services, we propose several mechanisms 
including the request-based invocation control, the user-based 
invocation control and the hybrid invocation control that 
combines the above two mechanisms. For composite services, 
we propose the individual invocation control mechanism and the 
group invocation control mechanism. 

2. Service Invocation Problem 

We first use an example of the Language Grid to show the 
service invocation problem. The infrastructure of Language Grid 
is aimed at connecting two kinds of servers (core nodes and 
service nodes). Core nodes manage all requests to language 
services, while service nodes (or we call service entity hosts) 

actually invoke atomic services. If the requested service is a 
composite one as shown in Figure 1, core nodes invoke a 
corresponding Web service workflow that includes multiple 
atomic services (Service 1, 2, 3, 6, 7 in Figure 1).  

Figure 1: Example of the Language Grid 
 

Several experiments have been conducted to investigate the 
response time for service invocation by Language Grid user from 
Thailand. The user invokes an atomic service (J-Server Japanese-
English translation service) and a composite service (composite 
Japanese-English translation service combined with dictionary 
which is composed by three atomic services on the Language 
Grid) for 10 times from both the service entity host in Thailand 
that is near to the user and the service entity host in Japan that is 
far from the user. In the experiment, it takes 2.54 times and 4.87 
times of response time for invoking an atomic service and a 
composite service respectively on the host in Japan than in 
Thailand for Thai user. Similar experiments have been conducted 
between Language Grid users in Japan and in Denmark. When 
invoking an atomic service on the service entity host in Japan, 
user from Denmark costs 5.39 times of response time.  

3.  Dynamic Service Invocation Control 

To improve the response performance of service invocation 
with the service license constraints of service providers and 
distributed physical locations of users and services, we propose 
several dynamic service invocation control mechanisms.  

 
3.1 Invocation control for atomic services 

The most straight and simple approach for invocation control 
of atomic service is to dynamically make the service entity of a 
service available for invocation on the nearest service host to the 
user for each request, which is called request-based invocation 
control. However, the biggest problem of the request-based 
invocation control is that there might be many times of changing 
service host of service by service migration or license control 
and therefore it always costs much time to control the 
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availability of service entity among service host. To deal with 
this problem, we further propose the user-based invocation 
control mechanism to reduce the switching times among service 
hosts, where availability of service entities are controlled 
periodically based on the service invocation trends from users. 
However, although minimum cost of switching of service entity 
is required in user-based invocation control, it might lack of 
flexibility to deal with the cases when real service invocation 
request situation is not the same as what is anticipated. To 
consider both the switching cost of service hosts and flexibility 
of handling different service invocation request situations in real 
cases, we propose the hybrid invocation control mechanism by 
combining the above two approaches for different cases.  

 
3.2 Invocation control for composite services 

Simple invocation control mechanism for composite service 
can be realized by applying invocation control mechanisms for 
all individual atomic services that consist the composite service. 
However, since the individual invocation control mechanism 
does not even consider the existence of composite service and 
the group characteristics of atomic services, applying optimal 
invocation control mechanisms for atomic services individually 
does not guarantee that it is also optimal for the whole composite 
service. Therefore, we propose the group invocation control 
mechanism for composite service. That is, the group invocation 
control considers the group of atomic services that consist 
composite service together rather than separately. 

The detailed definitions of the service invocation problem and 
algorithms of dynamic invocation control are described in [2]. 

4.  Evaluations 

4.1 Response performance of atomic services 
The results shown in Figure 2 shows that request-based 

invocation control, user-based invocation control, hybrid 
invocation control mechanisms can all bring average stable 
response for different invocations. Moreover, the hybrid 
invocation control mechanism that considers both potential users 
for most service invocation requests and potential users for 
continuous requests performs best.  

Figure 2: Response performance of atomic service 
 

4.2 Response performance of composite services 

Since hybrid invocation control mechanism for atomic service 
can bring the best response performance of atomic services, we 
use it in individual invocation control mechanism and group 
invocation control mechanism for composite services. In Figure 
3, three atomic services compose the composite service we use 
for the experiments with sequential patterns. The result in Figure 
3 shows that using group invocation control for composite 
service can get better response performance comparing to 
individual invocation control. 

Figure 3: Response performance of composite service 

5.  Conclusion 

This paper deals with the issues of service invocation control 
considering the service license constraints by service providers. 
We proposed the dynamic service invocation mechanisms in 
service composition environments based on examples in the real 
world for both atomic services and composite service to improve 
the response performance. The experimental results shows that 
(1) for atomic services, the invocation control mechanism that 
considers both potential users for most service invocation 
requests and potential users for continuous requests can improve 
the response performance better than other mechanisms; (2) For 
composite services, group invocation control can improve the 
response performance more than individual invocation control. 

Acknowledgements 

This work was supported by Strategic Information and 
Communications R&D Promotion Programme (SCOPE) from 
the Ministry of Internal Affairs and Communications of Japan. 

References 

[1] Ishida, T. Language Grid: An Infrastructure for 

Intercultural Collaboration. IEEE/IPSJ Symposium on 

Applications and the Internet (SAINT-06), pp. 96-100, 

keynote address, 2006. 

[2] Lin, D., Murakami, Y., and Tanaka, M. Dynamic Service 

Invocation Control in Service Composition Environments. 

Proceedings of 2010 International Conference on Services 

Computing (SCC2010), 2010. 

[3] Pathan, M. and Buyya, R.: A taxonomy of CDNs, Content 

Delivery Networks, pp.33–78 (2008). 

FIT2010（第 9回情報科学技術フォーラム）

488

（第4分冊）



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice




