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The Semantic Web today
.

e Methodologies, formal languages, platforms and
standards for building (domain) ontologies
e Methontology, On-To-Knowledge
e Description Logics, F-logic

e Kaon, OilEd, OntoEdit, Ontolingua, OntoSaurus, Protege2000,
WebOde, WebOnto

e XML, RDF, OWL

e \With domain specific applications
- Knowledge management

-~ Thematic portals
e Information integration systems related to a same domain



The current Semantic Web vision
« /07

e A « big is beautiful » vision of the ontologies
supposed to be required for data integration
- the main current application of SW technologies
e EXxpressivity is favoured against efficiency or even
feasibility of machine processing
— OWL Full is undecidable
- OWL Lite is ExpTime-complete

e Cannot not scale up to the Web
- « semantic » Google does not exist



Summary of this talk
-

a « small is beautiful » vision of ontologies

e for an easy deployment of thematic portals
— both for humans and for machines
— report on the PICSEL project

e for a Semantic Web viewed as a huge semantic
peer-to-peer data management system

- based on simple ontologies and mappings distributed at
Web scale

- implemented in the SomeWhere infrastructure



Thematic portals

e Provide a single entry point for querying a
collection of distributed pre-existing data
sources related to a same domain

— tourism, medecine, biology, finance, education
e Underlying model and algorithms

- Mediator-based information integration
— Query rewriting using views
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Query answering in a mediator model
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Overview of existing systems
-

e Relational versus Object-oriented approach

Razor, Internet Softbot,w
Picsel

Infomaster, Information Manifold Observer, Sims

e Global as Views versus
- GAV: mediated schema: views on sources schemas
e query reformulation: simple unfolding

_ : each source schema: views on the mediated
schema

e query reformulation: query rewriting using views



Query rewriting using views
S

e Extensively studied in relational DB theory

— central for query optimization and information
Integration

— decidability and complexity results

e depending on the languages used for the queries,
rewritings and views

e NP-hard when queries, rewritings and views are
conjunctive queries

e Little studied when queries and views are
defined w.r.t an ontology
— report on PICSEL experience
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Picsel
T« /7

e Generic environment for developing thematic portals
based on domain ontologies

— applied to the tourism domain
— also used in electronic commerce (MKBeem)

e funded by France Telecom R&D
- two patented pieces of software
e OntoClass , OntoQuery
e Joint work with
- A. Léger
- F. Goasdoué, C. Reynaud, B. Safar
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Choices made in Picsel
« /07

e a « simple » DL ontology language
— ALN : less expressive than OWL Lite
— Polynomial complexity
e a conjunctive query language
— over concepts and roles
— a sublanguage of CARIN (combining DL and Horn rules)

e a restricted language of views
-~ No combination between DL and rules in views
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lllustration on the tourism domain
« /"7

Class hierarchy automatically built from ALN definitions:

‘ Root ‘
|
[ I I ]
GeolLoc Housing Trip Date
DeparturePlace: GeolLoc
ArrivalPlace: GeolLoc
DepartureDate: Date
France England Hotel B&B Flight ByTrain

Name Transportation: Plane | | Transportation: Train

Location: GeolLoc

Price/Night/Person

Queries correspond to CARIN-ALN rules:

Q(X):- Hotel(X) A Location(X, london)

Q’(X) :- Flight(X) AVStop.AmCity(X) A Airline(X,Y) A AmCompany(Y)



Source descriptions

Source 1: provides Flights having atmost one Stop
v1(X) :- (Flight N (< 1 Stop))(X)

Source 2: provides Flights whose Airline is American
v2(X) :- (Flight N (= 1 Airline) N (V Airline. AmCompany))(X)

Source 3: provides American Cities on the East Coast
v3(X) :- (AmCity N V Located.Eastcoast)(X)

Source 4: provides pairs of Flights and Stops
v4(X,Y) :- Stop(X,Y)
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Query rewriting in Picsel by example

Q’(X) :- Flight(X) AVStop.AmCity(X) A Airline(X,Y) A AmCompany(Y)

DL approximation I

Q’a(X) :- Flight(X) AVStop.AmCity(X) A((= 1 Airline) n (¥ Airline.AmCompany))(X)"

v1(X) :- (Flight N (§ 1 Stop))(X)
v)(X) :- (Flight N (|1 Airline) N (V Airline. AmCompany))(X)

(X) :- (AmCity N */ Located.Eastcoast)(X)
4(X,Y) :- Stop(X,Y)| entails

P’a(X):- A A A v2(X)
l

A
- N

N\ AN

A ((= 1 Airline) N (V Airline. AmCompany))(X),;




Lessons learnt from PICSEL
« /07

e A tractable DL can lead to complex query rewriting
— polynomial in the number of views

— exponential in the size of the query and in the maximal size of the
Views

— O(n") where n is the biggest k s.t (< k r) appears in the views
e Full ALN not handled by human users

e Manual building of a domain ontology is time-
consuming

e PICSELZ:
— ALN replaced by AL

- semi-automatic construction of AL ontologies from a set of
XML schemas
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Thematic portals: summary
-

e A centralized vision of mediation based on
single domain ontologies

— appropriate for integrating a few dozens of
sources

- not flexible enough to scale up to the whole web

e Requirement for the Semantic Web viewed
as a (huge) Peer Data Management System
— a distributed P2P mediation
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A PDMS
<«

e Coalition of information servers

— each server can play the role of:
e a data (or service) provider
e a mediator for queries

e Knowledge required at each server

— its own ontology (its local schema)

- the description of the data stored locally (or the services
offered locally)

— semantic mappings between its ontology and the ontologies
of some of its peers (its acquaintances in the netwotk)
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The PDMS model
« /7

e Extension of the P2P model of existing file
sharing systems

- Gnutella, Kazaa, Chord
e Richer description of data and more complex
queries

e Same principle: no central server

— any peer Is a possible entry point in the network
e for a user who wants to query the whole network
e for a new peer which wants to join the network
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Web ontologies in that setting
-

e Should be simple

— to be human understandable and machine processable at a
large scale

e example: taxonomies of atomic classes
— a tractable fragment of OWL
— formal semantics easy to understand by humans

e personalized
— just like personal file systems, mail files or bookmarks

e distributed
e semantically connected by mappings
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SomeWhere
« /07

e A PDMS infrastructure based on
propositional logic
— for defining ontologies and mappings
- based on a sublanguage of OWL DL
e Experimental study of its scalability

e Joint work with
- P. Adjiman, P. Chatalic, F. Goasdoug, L. Simon
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SomeWhere in a nutshell

\ = topology 1s not fixed

" a new peer joins the PDMS
via some acquaintances :

/

\

\ * by declaring mappings
between 1ts ontology and
the ontologies of some

peers 1n the PDMS that it

knows

N
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SomeWhere Data Model




SomeWhere Data Model

Oepisegs:

L@gi@a@zonlbinzgioAn\of class
literals: A, M4{rA, 4
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xample

: P1
Musique Radio P2
R k/P‘ } M o } lgi
oc op assique _ Mouv = Rock — ouv ostalgie
SN | | -
Francais US St pop Tchaikovsky St Mouv St Nostalgie
| |
St Frangais St US St Tchaikovsky

Rock [1Pop = Pop_Rock

Tchai = Tchaikovsky /Mu&
Tchaikovsky = Tchai Pop Rock Classical

| / N\
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riting: illustration

: P1
Musique Radio P2
Rock Pop Classique . Mouv = Rock — Mouv  Nostalgie
N | | | -
Francais US St pop Tchaikovsky .| St_ Mouv St Nostalgie
| | Mouyv ?
St Francais St US St Tchaikovsky St Mouv

Rock ? St_Francais

Pop?
-
Rock [[1Pop & Pop Rock
Tchai = Tchaikovsk Music
ca.l_ calovsy. R
Tchaikovsky C  Tchai Pop_Rock  Classical

Rewritings
St Pop Rock

St Francais ['1 St _Pop
St US I'1St Pop

St Mouv ['1 St _Pop

Pop ROCK ? mp

| / N\

St Pop Rock Ru It

/N

St Ru Tchai

St Tchai
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Query rewriting problem
S

e Can be reduced to a distributed reasoning problem in
propositional logic
— Ontologies encoded as a set of clauses of length 2
- Mappings encoded as a set of clauses

e A message-passing algorithm

— anytime

— complete with no restriction on the structure of the network
e Scalability experiments

- on randomly generated networks of 1000 peers

— having the topology of small worlds
e Close to the topology of the web
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ologies

P: probability of
redirecting an edge

1000 peers Ring,
10 neighbours/peer
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Scalability results
-

e Additional parameters
— avarying number of mappings per edge
— avarying complexity of mappings
e ratio of clauses of length 3 (0%, 20%, 100%)
— a 30 seconds timeout per query

e Depth of query processing

— A majority of runs have a small depth (less than 7) even on the hard cases

e Time to produce a number of answers

- In 90% cases, the first answer is produced within 2 seconds
-~ Easy cases (simple mappings):
e Few answers per query (5 on average)
e very fast (less than 0.1s) to compute all the answers without timeouts
— Hard cases (complex and more mappings per edge)
e around 1000 answers per query (but > 30% queries not complete : timeouts)
e quite fast to obtain them (less than 20s)
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Ongoing work

e Connection with the SomeOne project of FT
R&D

e Plug SomeWhere in CHORD infrastructure
for optimizing the query routing
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Conclusion
« 000077

e Same message for the Semantic Web as 20 years
ago for Knowledge Representation

[Patel-Schneider 84]: Small can be beautiful in Knowledge Representation

— limit the expressive power of ontologies in order to make
SW technologies usable as part of larger systems

- towards a « semantic » Google: replacing words by terms of
a taxonomy
e any user is free to use his own taxonomy to annotate his web

resources but must attach his taxonomy to the resources he
has annotated as a context of interpretation of the terms

e SomeWhere: a possible infrastructure to implement such a
semantic google

31




<<
  /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
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /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
    /@JustEditMark
    /ANGELA-Normal
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /Atlanta-Book
    /Atlanta-BookOblique
    /Atlanta-Demi
    /Atlanta-DemiOblique
    /AvenidaLetPlain
    /Balloon
    /BalmoralLetPlain
    /Batang
    /BatangChe
    /Belgium
    /BermudaScript
    /Bodoni-Bold-DTC
    /Bodoni-BoldItalic-DTC
    /Bodoni-Roman-DTC
    /Bodoni-RomanItalic-DTC
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BRAVE-Normal
    /BRENT-Normal
    /Broadway
    /CARI-Normal
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldstyle-Bold
    /CenturyOldstyle-Italic
    /CenturyOldstyle-Roman
    /ClarendonBT-Black
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialScriptBT-Regular
    /Connecticut
    /Cooper-Black
    /CooperBT-BlackItalic
    /Copperplate-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /DfDiversionsLetPlain
    /DFGothic-EB-WINP-RKSJ-H
    /DFGothic-EB-WIN-RKSJ-H
    /DFGyoSho-Lt-WINP-RKSJ-H
    /DFGyoSho-Lt-WIN-RKSJ-H
    /DFHSGothic-W5-WIN-RKSJ-H
    /DFHSMincho-W3-WIN-RKSJ-H
    /DFHSMincho-W7-WIN-RKSJ-H
    /DFPOP1-SB-WINP-RKSJ-H
    /DFPOP1-SB-WIN-RKSJ-H
    /DHGyoSho-Lt-WINP-RKSJ-H
    /DHHSGothic-W5-WINP-RKSJ-H
    /DHHSMincho-W3-WINP-RKSJ-H
    /DHHSMincho-W7-WINP-RKSJ-H
    /DHPGothic-EB-WIN-RKSJ-H
    /DomCasual
    /Dotum
    /DotumChe
    /EstrangeloEdessa
    /EurostileExtended-Black
    /EurostileExtended-Roman
    /FetteEngschrift
    /FlareLightGothic
    /FranklinCondGothic
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FrugalSans-Bold
    /FrugalSans-BoldItalic
    /FrugalSans-Light
    /FrugalSans-LightItalic
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-MediumCondensed
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Garamond-Medium
    /Garamond-MediumItalic
    /Garamond-Roman
    /Garamond-RomanItalic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Germany
    /Gothic720-BoldB
    /Gothic720-ItalicB
    /Gothic720-RomanB
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /HARDEHEADED-Normal
    /Helsinki-Narrow
    /Helsinki-Narrow-Bold
    /Helsinki-Narrow-BoldOblique
    /Helsinki-Narrow-Oblique
    /Heritage-ExtraBold
    /HGGothicE
    /HGGothicM
    /HGGyoshotai
    /HGMaruGothicMPRO
    /HGPGothicE
    /HGPGothicM
    /HGPGyoshotai
    /HGPSeikaishotai
    /HGPSoeiKakugothicUB
    /HGPSoeiKakupoptai
    /HGSeikaishotai
    /HGSeikaishotaiPRO
    /HGSGothicE
    /HGSGothicM
    /HGSGyoshotai
    /HGSoeiKakugothicUB
    /HGSoeiKakupoptai
    /HGSSeikaishotai
    /HGSSoeiKakugothicUB
    /HGSSoeiKakupoptai
    /HOPE-Normal
    /Impact
    /IMPOSING-Normal
    /Istanbul
    /ItaTaiEG-Bold-SJIS
    /ItaTaiEGP-Bold-SJIS
    /JACKSON-Normal
    /JokermanLetPlain
    /JSGothic-Md
    /JSHSMinchoU-W3-WIN-RKSJ-H
    /JSMincho-Lt
    /JSPGothic-Md
    /JSPMincho-Lt
    /JSSGothic-Md
    /JSSMincho-Lt
    /JustEditMark
    /JustHalfMark
    /JustHalfMarkG
    /JustKanaMark
    /JustKanaMarkG
    /JustOubunMark
    /JustOubunMarkG
    /JustUnitMark
    /JustUnitMarkG
    /JustWabunMark
    /JustWabunMarkG
    /Kartika
    /KRETA-Normal
    /KyokashotaiEG-Medium-SJIS
    /KyokashotaiEGP-Medium-SJIS
    /Latha
    /LatinWide
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /Marriage
    /MICHAEL-Normal
    /MicrosoftSansSerif
    /MingLiU
    /Monospace821BT-Roman
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MS-UIGothic
    /MuralScript
    /MVBoli
    /NSimSun
    /OCRAbyBT-Regular
    /OCRB
    /Optimum-Bold
    /Optimum-BoldItalic
    /Optimum-Roman
    /Optimum-RomanItalic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PASTTIME-Normal
    /PensinkaiEG-Light-SJIS
    /PensinkaiEGP-Light-SJIS
    /PMingLiU
    /Pop4EG-Bold-SJIS
    /Pop4EGP-Bold-SJIS
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /PtDingbats1
    /PtDingbats2
    /PtUtahCondensed
    /PtUtahCondensed-Bold
    /PtUtahCondensed-BoldOblique
    /PtUtahCondensed-Oblique
    /Raavi
    /SanDiego
    /SchadowBT-BlackCondensed
    /Serpentine-Bold
    /SHEER-Normal
    /Shruti
    /SimHei
    /SimSun
    /SingeitaiEGP-Ultra-SJIS
    /SingeitaiEG-Ultra-SJIS
    /Staccato222BT-Regular
    /Staccato555BT-RegularA
    /Stencil
    /Stop
    /Swiss921BT-RegularA
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TankuinEG-Bold-SJIS
    /TankuinEGP-Bold-SJIS
    /TeraSpecial
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /US-Roman
    /Utah
    /Utah-Bold
    /Utah-BoldOblique
    /Utah-Oblique
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VOCAB-Normal
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YentiEG-Medium-SJIS
    /YentiEGP-Medium-SJIS
    /ZaragozaLetPlain
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /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.)
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice


