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INCT for Web Science K{{\g
Brazilian Institute for Web Science Research C’\llcs

A Web Science
A A new domain where the Web is the subject of study
AGECKS aO0OASYOS UKIFO Ay@dSadaAd
decentralized information systems, encompassing people,

software and hardware, and their multiple and complex
AYUSNY OGAZ2Yyacé
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INCT for Web Science lei\g
Brazilian Institute for Web Science Research C'\ll.")

A Mission
A Toadvancescientific researclin themes related to
the new discipline of Web Science

A To educate professionals and researchers,
to guarantee innovatiorand
to promote interdisciplinary cooperation

A To transfer knowledge to all sectors of society
through comprehensiveducational programs

A To transfer knowledge to industry and to the services sector through
specific programs, includingsidenciesn the Institute

MACULAN, N., LUCENA, C.J.P. Brazilian Institute for Web Science Research. MCC46/08. Dept. Informatics, PUC-Rio.
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Brazilian Institute for Web Science Research C'\ll

A Brazilian Partners

A PUGRIo A UFF
A UFRJ A UERJ
A UNICAMP A UENF
A RNP A UFRN
A UNIRio A UFC
A International Partners
A DERI A LERO
A L3S A U. Waterloo
A LIP6

A Member of the Web Science Trust Network of Labs
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Motivation w’l}g
Web of Data C’\l;&

A Problems
A Data available on the Web may be opaque to search engines
A Deep Web databases are hard to discover, integrate and access

A Solution
A Complement Web pages with structured linked data
A Integrate structured linked data from different sources

Search engine

HTIL

DB
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Key concepts and technologies (w,',\?
Web of Data C'“/Q

Semantic Web

Reasoning

Rules

Web of Data
(Prolog, RIF, SWRL,

Linked Data etc.)

(HTTP URIs, RDF/XML, RDFa)
Ontologies
(DL, KIF, etc.)
Vocabularies microformats+GRDDL
(FOAF, SIOC, etc) \/
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Key concepts and technologies &wli\?
Web of Data C’\l;&

A URIc Uniform Resource Identifier

A a compact sequence of characters
that identifies an abstract or physical resource

A Examples

http://lattes.cnpq.br/0400232298849115

http://purl.org/dc/elements/1.1/creator
http://sw.opencyc.org/concept/Mx4rwDC_HpwpEbGdrcN5Y29ycA
http://zitgist.com/music/artist/76c9a186 - 75bd- 436a- 85c0- 823e3efddb7f
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Key concepts and technologies K%ll\?
Web of Data C’\l;&

A RDF; Resource Description Framework

ex:index.html exterms:creation-date "August 16, 1999" .
ex:index.ntml exterms:language "English" .
ex:index.ntml dc:creator http://www.example.org/staffid/85740 .

<?xml version="1.0"7?>
<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns:exterms="http://www.example.org/terms/">
<rdf:Description rdf:about="http://www.example.org/index.html">
<exterms:creation-date>August 16, 1999</exterms:creation-date>
<exterms:language>English</exterms:language>
<dc:creator rdf:resource="http://www.example.org/staffid/85740" />
</rdf:Description>
</rdf:RDF>
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http:fwww example. orgfindex. htmi G\

(?
.
http:fiwww_example. orgfterms/creation-date hittp:fipurl. org/dcielements/1.1/creator 1 - >

v

August 16, 1999 hitp:/fwww example. org/staffid/85740

http:/Awww example orgfterms/language

v
English

<?xml version="1.0"7?>
<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns:exterms="http://www.example.org/terms/">
<rdf:Description rdf:about="http://www.example.org/index.html">
<exterms:creation-date>August 16, 1999</exterms:creation-date>
<exterms:language>English</exterms:language>
<dc:creator rdf:resource="http://www.example.org/staffid/85740" />
</rdf:Description>
</rdf:RDF>
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Key concepts and technologies ‘{1\?
Web of Data C’“,Q

A Ontologies
A Schema layer of RDF
A Define classes and properties, and their constraints
A Typically written in RDFS or OWL

A Examples @3
A5/ aL aSulFRFOGIF ¢SNESEY 5 dzo f
A FOAFR, The Friend of a Friend Vocabularym-)

A FRBR Functional Requirements for
Bibliographic Records

A VolD¢ Vocabulary of Interlinked Datasets
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Key concepts and technologies K%ll\?
Web of Data C’\l;&

A Remarks about ontology design
Ada{ I-ddconceptualRS & A 3y €
AG[ F O2AAASNI t NAYOALIX S¢ | LILIX
A Reuse known ontologies as much as possible

A Ontology = Vocabulary + Axioms
A Axioms (or constraints) capture the semantics of the terms

A Example

A The Music ontology uses . -
the FOAF, FRBR, Event anc ) US|
Timeline ontologies
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Linked Data w’g‘?
Web of Data é\»l,-.)

AWYIAY]LSR 5F0F t NAYOALX Sa
1. ''aS 'wLa&a 042 ARSYOUATe GKS
2. Use http:// URIs so people (and machines)

can look them up on the Web

3. When a URI is looked up,
NBEGdz2NY ' RSEAONALIGAZY 2F Of
4. LYy Of dzZRS tAyl1a 02 NBfFISR «

@ http://www.w3.org/Designlssues/LinkedData.html
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W. wiki.dbpedia.org : Online £ =, T2 About: Janis Joplin » [ & Concept: "Janis Joplin" (M= * s

-

@ bdri.dcc.ufam.edu.b... ﬁ Strikes in Greece [ About: Janis Joplin

C f& © sw.opencycorg/concept/Mx4rwDC_HpwpEbGdrcN5Y29ycA e A

OpenCyc (Current): [ http://sw.opencyc.org/concept/MxdrwDC_HpwpEb N5Y209ycA ]
OpenCyc (Versioned): [ http://sw.opencyc.org/2009/04/07 fconcept/MxdrwDC NgwpEbGdrcN5Y29yvcA |

| Use http:// URIs so people

C

YCorp

(and machines)
can look them up on the Web

OpenCyc Individual: Janis Joplin

Unigque ID: [ Mx4rwDC_HpwpEbGdrcN5Y 29ycA ]
English ID: [ JanisJoplin ]
English Aliases: [ "Joplin™ ]

Instance of: female person, musician
Wikipedia:
http://en.wikipedia.org/wikiflanis_Joplin

Same as:
http://dbpedia.org/resource/lanis_Joplin

Related to (broader):

Related to {(narrower):

Copyright © 2001-2009 Cycorp, Inc.

Web Sclience Researc



A kI

2 C\0-Dados\201148-INCT-...  * -

@j@ 2| C:A\D-Dados\201148-INCT-Web-Science\0-Diversos\Workshop-InWeb'\ dcelements.

File Edit View Favorites Tools Help
x Go g|E - "'] Search - [ EShare - 5]- j_‘j Bookmarks -

More 2» Signln 9 ~

-

<?xml version="1.0" encoding="UTF-8"7=>
<IDOCTYPE RDF =
- «=rdf:RDF xmins:rdfs="http:/ /www.w3.org/2000/01 /rdf-schema#" xmins:rdf="http: / /www.w3.0rg/1999/02f22-rdf-s X-ns#"

LLL

xmins:dcterms="http:/ /purl.org/dc/terms/" xmins:dcam="http:/ /purl.org /dc/dcam/"
xmins:skos="http:/ /www.w3.0rg/2004/02/skos/core#"= .
- «rdf:Description rdf:about="http:/ fpurl.org/dc/elements/1.1/"= Use http// URIS SO people
<dcterms:title xml:lang="en-US"=Dublin Core Metadata Element Set, Version 1.1 </dcterms 1
<dcterms:publisher rdf:resource="http:/ /purl.org/dc/aboutdcmi#DCMI"/ = (an d mac h In eS)

<dcterrr:|5:lmodiﬁed>2[]1[]—1[!—11::;*dcterm5:modiﬁed:= can IOOk them up on the Web

< /rdf:Description >

- =rdf:Property rdf:about="http://purl.org/dc/elements/1.1 /title"
<rdfs:label xml:lang="en-US">Title</rdfs:label >
<rdfs:comment xml:lang="en-US">A name given to the resource.</rdfs:comment:
<rdfs:isDefinedBy rdf:resource="http:/fpurl.org/dc/elements/1.1/"/=
<dcterms:issued>1999-07-02</dcterms:issued >
<dcterms: modified>2008-01-14</dcterms:modified =
zrdf:type rdf:resource="http:/ /www.w3.0org/1999/02/ 22-rdf-syntax-ns#Property"/ =
<dcterms:hasVersion rdf:resource="http: / f dublincore.org/usage/terms/ history/ #title-006"/ =
<skos:note xml:lang="en-US"> A second property with the same name as this property has been declared in the dcterms: namespace
(http:/ /purl.org/dc/terms/). See the Introduction to the document "DCMI Metadata
Terms” (http:/ /dublincore.org/documents/dcmi-terms/) for an explanation. < /skos:note=
< /rdf:Property >
<rdf:Property rdf:about="http://purl.org/dc/elements/1.1/creator =
<rdfs:label xml:lang="en-US" >Creator</rdfs:label=
zrdfs:comment xml:lang="en-US">An entity primarily responsible for making the resource. </rdfs:commentz
<dcterms:description xml:lang="en-US"=Examples of a Creator include a person, an organization, or a service. Typically, the name of a
Creator should be used to indicate the entity. </dcterms:description:
<rdfs:isDefinedBy rdf:resource="http:/fpurl.org/dc/elements/1.1/"/=
<dcterms:issued>1999-07-02</dcterms:issued >
<dcterms: modified>2008-01-14</dcterms:modified =
<rdf:type rdf:resource="http:/ /www.w2.0org/1999/02/22-rdf-syntax-ns#Property"/ =
<dcterms:hasVersion rdf:resource="http:/ /dublincore.org/usage/terms/history/#creator-006"/ =
<skos:note xml:lang="en-US"> A second property with the same name as this property has been declared in the dcterms: namespace
(http:/ /purl.org/dc/terms/). See the Introduction to the document "DCMI Metadata
Terms” (hitp:/f/dublincore.org/documents/dcmi-terms/) for an explanation. </skos:note
=:,-rrdf Propert',r}

P/ip ]
=:rdfs Iabel xml Iang "en- US }Suh]ectez,-‘rdfs label=
zrdfs:comment xml:lang="en-US"=The topic of the resource.</rdfs:comment: -

#100% -
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Linked Data w’g‘?
Web of Data C’\»l,-.)

AW AYV]ISR 51 0F t NAYOALIM Sa ¢
1. Data is strictly separated from formatting and
presentational aspects

2. Data is selflescribing

A If an application consuming Linked Data encounters
data described with an unfamiliar vocabulary,
the application can dereference the URIs
that identify vocabulary terms in ordéo find their definition

21



Linked Data w’g\g
Web of Data C’\»l,-.)

AW AYV]ISR 51 0F t NAYOALIM Sa ¢
3. Uses HTTP as a standardized data access mechanism a

RDF as a standardized data model

A simplifies data access when compared to Web APIs,
which rely on heterogeneous data models and access interfaces

4. The Web of Data is open

A applications do not have to be implemented against
a fixed set of data sources, but they can discover
new data sources at rutime by following RDF links

22



Linked Data

Web of Data

@/ http://linkeddata.org
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Linked Data

Web of Data

A LOD (Nov. 2010)

A ~200 datasets, ~30 billion triples, ~400 million links
A Distribution of triples by domain (in millions)

Geographic
Libraries

Media
LifeSciences
Cross Domain
User Generated

Government

5.904
2.237
2.453
2.664
1.999
57
11.613

91%
955%
252%

10%
834%

-25%
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Open Government Data (w,',\?
Web of Data C’\l;&

A Open government data

A public government information
¢ such as government records
that is shared with the public digitally,
over the Internet, in open raw formats,
and
ways that make it accessible and readily available to all
to promote analysis and allow reuse
such as the creation of dataashups

27



Open Government Data
Web of Data

READ THE REMARKS FRCM THE HEADS OF STATE
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Open Government Data
Web of Data
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Open Government Data
Web of Data

A OGD around the world

A United States:

A data.gov
(rel. May/2009; redesign. May/201

A United Kingdom:

A data.gov.uk
(released in January/2010)

A Australia:

A data.australia.gov.au
(released in October/2009)

A Other:

A Canada, New Zealand, Norway, Estonia, etc. e

datagovuk
Opening up government
s

Event  Foum  Blogs  ideas  LinkedData  Resouces

Animal Health Veterinary Laboratories Agency
Croose =
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Open Government Data K%ll\?
Web of Data C’\l;&

A OGD in Brazil

A Federal Law 13427/05/2009

A Establishes norms for publishing, in real time,
detailed information about budget and financial resources

A Action Plan 15/09/2011

A Stimulates the use of new technologies in the management and
provision of public services and access to public information

A Related to the participation of Brazil as member of
the Open Government Partnership

31



Open Government Data

Web of Data
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Open Government Data

Web of Data

LinkedOpenDat
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USE THE DATA

Attention software developers!
Our aim is 1o make it as easy as possible for
you to use the data on this site.

Populagio
Renda per Cagita

Estados
Acre
Magoas
Amapd
Amazonas
Bahia
Ceara
Distrita Federal
Espirita Santa
Golds.
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Matn Crosso.
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PUBLISH DATA

Data owners, please start here.

We can help you publish your data as high
guality Linked Data by looking after the
technical and infrastructure details.

3 SINGLE STEPS
TO LINK DATA

1. You select the data you want o publish
2.LODZone curate and transform your data
3. LODZone publish your data for people and
machines

LEARN MORE

WHO ARE WE?

LODZone

Is an informative website linked data.
GIVES us all the information people need to
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Design of Linked Data Sources (h,‘,\?
Web of Data at the INCT for Web Science C’“,Q

A Research Goals
A Investigatecorrectness criteridor applicationontologies
A Develop methods and tools to

A Develop

CASANOVA, M. A., BREITMAN, K.K., FURTADO, A. L., VIDAL, V.M.P., MACEDO, J.A.F., GOMES, R. V., SALAS, P.E.
2 The Role of Constraints in Linked Data In;: ODBASE 2011, Hersonissos, Greece.
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Correctness Criteria for Application Ontolo%@?
Design of Linked Data Sources Q

1V
A Typical Design Process

1. Select one or mordomainontologies

2. Design theapplication ontology
based on the domaiontologies

A Example

A Domain Ontology Q mu5|c \

A Application Ontology 3anisJoplinFanClub
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Correctness Ciriteria for Application Ontolo%@?
Design of Linked Data Sources '\1;3

A Typical Design Process

owldisjointWith
foaf-Agent

y mo-member_of T \ L

foafPerson fp---------- > mo:Group foaf Organization

i

mo:CorporateBody

!

mo:SoloMusicArtist mo:MusicGroup mo-Label

mo-MusicArtist
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Correctness Criteria for Application Ontolo%{g\?
Design of Linked Data Sources '\1;.)

A Typical Design Process

Imo:SoloMusicAylist I mo:MusicGrOL}) I mo:Label I

. ATriplificationo
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Correctness Criteria for Application Ontolo%@?
Design of Linked Data Sources Q

v

Imo:SoIoMusicArIist I mo:MusicGrOL}y I mo:Label I
(uri l, mo: Sol oMusicArtist, AnJani s J
(uri 2, mo: Muisg cBdrootuhpe,r fiand t he Hol d:
(uril, mo: Label, ACol umbi ao)

m EQI.DING omrm
IN G
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Correctness Ciriteria for Application Ontolo%@?
Design of Linked Data Sources '\1;3

A Questions:
A Are your constraints right?

A Have you forgotten any constraint?
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Correctness Criteria for Application Ontolo

Design of Linked Data Sources

A/EB=A
iff

Al xB
iff

Bl xA

A
%2

—(=1 mo:member_of)

(=1 mo:member_of)

$

Y

I —mo:SoloMusicArtist I-q—

—foafPerson

foaf-Person

<—I mo:SoloMusicArtist I

+

—mo:MusicArtist

\

p—

Y

mo-MusicArtist

I —mo:MusicGroup I —foaf Agent foaf Agent I mo:MusicGroup I
—foaf Group —foaf Organization foaf-Organization foaf Group
v ' t }
—(=1mo:member-of~) —mo:CorporateBody mo:CorporateBody (=1 mo:member-of~)

I —mo:Label I I mo:Label I
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Correctness Ciriteria for Application Ontolo%@?
Design of Linked Data Sources '\1;3

owldisjointWith
foaf-Agent
L mo:member_of T ‘\ L
foafPerson p---------- > moGroup foaf Organization
mo:MusicArtist mo:CorporateBody

mo:SoloMusicArtist mo:MusicGroup

owl:disjointWith
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Correctness Criteria for Application Ontolo%@?
Design of Linked Data Sources Q

v

Inconsistent
| data
:; ImOZSO|OMUSiCAVIiStImOZMUSiCGI‘OL}) I mo:LabeII
—»(ufgi 1, mo: SoloMusicArtist, AJanis J
uri 2, mo: Muisg cBGrootuhpe,r nand t he Hol d
—»(ufgi 1, mo:Label, ACol umbi aod)
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Correctness Criteria for Application Ontolo%@?
Design of Linked Data Sources '\1;.3
A Ontology design revised

AG[ F O2AAASNI t NAYOALIX S¢ | LILIK

A Reuse known ontologies as much as possible

A Ontology = Vocabulary + Axioms
A Axioms (or constraints) capture the semantics of the terms

g

A Application ontology constraints must capture
the semantics of the (application ontology) terms and
they must be derived from the domain ontology constraints
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