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ABSTRACT
The Internet is moving fast to a new era where million of
services and things will be available. In this way, as there
will be many functionally-equivalent services for a specific
user task, the service non-functional aspect should be con-
sidered for filtering and choosing the appropriate services.
The related approaches in service discovery mainly concen-
trate on exploiting constraint solving techniques for inferring
if the user non-functional requirements are satisfied by the
service nonfunctional capabilities. However, as the match-
making time is proportional to the number of non-functional
service descriptions, these approaches fail to fulfill the user
request in a timely manner. To this end, two alternative
techniques for improving the non-functional service match-
making time have been developed. The first one is generic as
it can handle non-functional service specifications contain-
ing n-ary constraints, while the second is only applicable to
unary-constrained specifications. Both techniques were ex-
perimentally evaluated. The preliminary evaluation results
show that the service matchmaking time is significantly im-
proved without compromising matchmaking accuracy.

Categories and Subject Descriptors
H.3.5 [Information Storage and Retrieval]: Online In-
formation Systems—Web-based services; H.3.3 [Information
Storage and Retrieval]: Information Search and Retrieval—
Search process; D.2.8 [Software Engineering]: Metrics—
performance measures; G.1.6 [Numerical Analysis]: Op-
timization—Integer Programming
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1. INTRODUCTION
The Web is now moving to a new era, called the Internet

of Services (IoS), where millions of services and things will
be available to users through a converged information, com-
munication, and service infrastructure. Service-orientation
enables such a change, as it is one of the main mechanisms
exploited by application developers to build added-value ap-
plications through the discovery and composition of services.
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However, service-orientation has not yet delivered its pro-
mise as it relies on the role of the service broker, which is
not successfully fulfilled by current realizations. Such re-
alizations have failed due to the following factors. First,
they are not scalable to handle thousands or millions of ser-
vice requests and advertisements. Second, they exhibit low
matchmaking performance and accuracy. Third, they have
mainly concentrated on the functional aspect and have ne-
glected the non-functional one. However, as there will be
many functionally-equivalent services for a specific user task,
the non-functional aspect should be considered for filtering
and selecting the best among these services.

Concerning the functional aspect, many matchmaking ap-
proaches have been developed [3], mainly exploiting Seman-
tic Web techniques and focusing solely on the service I/O.
Such approaches exhibit good performance but their accu-
racy is not perfect. This is justified by the fact that the
service functionality in terms of its pre- and post-conditions
is not considered, partly because the service specifications
(advertisements and requests) do not include the descrip-
tion of such an aspect. Due to the move to the IoS, specific
approaches [4, 2] have concentrated on scalability issues and
on further optimizing the service matchmaking time by ap-
propriately organizing the service advertisement and request
space. Such approaches move to the right direction but still
face the challenge of imperfect accuracy.

While the research status concerning functional service
discovery is satisfactory, the same cannot be stated for non-
functional service discovery. The state-of-the-art approaches
[1] in the latter sub-area exhibit perfect accuracy and mainly
focus on optimizing the time required to matchmake a single
non-functional request-to-advertisement pair by exploiting
appropriate constraint solving techniques. However, they
have not yet focused on optimizing the overall non-functional
matchmaking time. As such, they can take significant time
to match a set of hundreds or thousands of non-functional
service advertisements against a non-functional service re-
quest, so they are not yet appropriate for the move to the
IoS era. In addition to the above problem, there have not
been approaches focusing on scalability issues.

Thus, there is a need for scalable techniques that are able
to appropriately manage a vast amount of non-functional
service offers and optimize their matchmaking time. If such
techniques were coupled with those exploited for functional
service discovery, then a better service broker realization
would be offered, enabling users to discover those services
matching their tasks both functionally and non-functionally
in a timely manner and with the appropriate accuracy.
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Two novel techniques were developed to close this research
gap that significantly optimize the non-functional service
matching time with respect to the techniques already pro-
posed.

2. PROPOSED NON-FUNCTIONAL SERVICE
MATCHING TECHNIQUES & EVALUA-
TION

The first proposed technique, called“Subsumes matching”
technique, relies on the “subsumes” type of matchmaking
metrics and on the fact that if a non-functional service spec-
ification A subsumes another specification B then it will also
subsume all the specifications subsumed by B. To this end,
it organizes the non-functional service advertisement space
in such a way that the number of non-functional request-to-
advertisements pairs examined is less than that the state-of-
the-art approach in [1]. In particular, it constructs a forest
of “subsumes” trees, where each node corresponds to a non-
functional service advertisement and a parent node in each
tree subsumes all of its children nodes. In this way, when
a service request is issued, it is compared against the nodes
of each tree from the root until the leaves. However, if it
is found that it subsumes a specific node, then there is no
need to go further down to the node’s children/descendants
as the request will certainly match/subsume them.

This technique is obviously quicker than the state-of-the-
art one, as each one uses the same matchmaking metric but
the first technique performs less comparisons. However, the
construction and update of a forest of “subsumes” trees is
more costly than the construction and the update of a list
of service advertisements (as it is the case for the state-
of-the-art approach). To this end, this technique exhibits
a higher insertion, deletion, and update time with respect
to the state-of-the-art approach. This technique can be dis-
tributed by assigning the responsibility of matching a subset
of the subsumes trees to different nodes.

The second proposed technique (i.e., the ”Unary match-
ing” one)appropriately organizes the non-functional service
advertisement space based on the non-functional metrics /
properties. In particular, it maintains for each non-functional
metric an ordered set of limits, where each limit may cor-
respond to one or more non-functional specifications con-
taining a respective metric bound or equality constraint on
the limit’s value. To this end, when a non-functional service
request is issued, each of its unary constraints are exam-
ined based on their containing metric. Depending on the
metric bound and constraint type, a sub-part of the met-
ric’s ordered list of limits is examined so as to produce a list
of the matching non-functional advertisements’ URIs. For
instance, if the request constraint is of the form: X ≤ a,
then the limits that are equal or less to a are examined and
the URIs of the non-functional specifications that have con-
straints of the form X ≤ a1, or X == a1, where a1 ≤ a, are
collected. For each request constraint, its constructed URI
list is concatenated with that of the previous constraint. If
the URI list concatenation is empty, then the non-functional
request does not have a matching advertisement. Otherwise,
after the processing of the last request constraint, the final,
concatenated URI list contains all the URIs of the adver-
tisements that match the request.

The second technique is quicker than the other proposed
technique as well as the prominent matchmaking approach

not only in terms of matchmaking but also insertion, dele-
tion, and update time. Moreover, due to the way it orga-
nizes the advertisement space, it can be easily distributed
by assigning the responsibility of matching a sub-set of all
non-functional metrics to different nodes. Its sole drawback
is that it relies on exploiting only unary-constrained non-
functional service specifications.

Both techniques were experimentally evaluated against
one state-of-the-art technique. The preliminary results show
that both techniques exhibit a better matchmaking time
than that of the state-of-the-art one and that the second
technique is significantly better and more scalable than the
others.

3. CONCLUSION
This paper has proposed two novel techniques for optimiz-

ing the non-functional service matchmaking time. Moreover,
it has reported some initial preliminary evaluation results
which indicate that both techniques are significantly better
than the state-of-the-art one and that the second proposed
technique is more scalable.

Concerning future work, as there is a trade-off in optimiz-
ing both matchmaking and offer registration performance,
research must concentrate on discovering the exact point
where the performance in both aspects is satisfactory. In
addition, future research should concentrate on further ex-
perimenting with the proposed techniques and appropriately
integrating such techniques in functional service brokers.
Moreover, additional techniques can be considered which in-
telligently organize also the service demand space. Finally,
scalable and distributed, functional and non-functional ser-
vice discovery mechanisms must be developed incorporat-
ing the two novel non-functional service matchmaking tech-
niques. In this way, if the latter mechanisms are exploited by
a service broker, then the vision of the Internet of Services
will come closer to its realization.

4. ACKNOWLEDGMENTS
The research leading to these results has received fund-

ing from the European Community’s Seventh Framework
Programme FP7/2007-2013 under grant agreement 215483
(S-Cube).

5. REFERENCES
[1] K. Kritikos and D. Plexousakis. Mixed-Integer

Programming for QoS-Based Web Service
Matchmaking. IEEE Trans. Serv. Comput.,
2(2):122–139, 2009.

[2] S. B. Mokhtar, D. Preuveneers, N. Georgantas,
V. Issarny, and Y. Berbers. EASY: Efficient semAntic
Service discoverY in pervasive computing environments
with QoS and context support. J. Syst. Softw.,
81(5):785–808, 2008.

[3] P. Plebani and B. Pernici. URBE: Web Service
Retrieval Based on Similarity Evaluation. IEEE
Transactions on Knowledge and Data Engineering,
21(11):1629–1642, 2009.

[4] M. Stollberg, M. Hepp, and J. Hoffmann. A Caching
Mechanism for Semantic Web Service Discovery. In
ICWS, 2007.

WWW 2012 – Poster Presentation April 16–20, 2012, Lyon, France

550



<<
  /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 /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 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 false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Academy
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Alba
    /AlbaMatter
    /AlbaSuper
    /Algerian
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /BabyKruffy
    /BaskOldFace
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chick
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Croobie
    /CurlzMT
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /Fat
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Freshbot
    /Frosty
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GlooGun
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jenkinsv20
    /Jenkinsv20Thik
    /Jokerman-Regular
    /Jokewood
    /JuiceITC-Regular
    /Karat
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /Poornut
    /PoorRichard-Regular
    /Porkys
    /PorkysHeavy
    /Pristina-Regular
    /PussycatSassy
    /PussycatSnickers
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /ShowcardGothic-Reg
    /Shruti
    /SnapITC-Regular
    /Square721BT-Roman
    /Stencil
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /WeltronUrban
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




