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Quem ja ouviu falar de ... ?

[Dados Ligados (Linked Data)]

Web Semantica

Ontologia(s)

Grafos de conhecimento (Knowledge Graph)




amantic Web

Knowledge
Graphsg

o~ .
| ncasonb Ontology(ies)
WebofData 1
/ Rules \\\_
\( (Prolog, RIF, SWRL, /)
Linked Data ) | S )
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On Integration Issues of Site-Specific APIs into the Web of Data - Scientific Figure on ResearchGate.
https://www.researchgate.net/figure/The-Web-of-Data-structured-and-interlinked-data-in-RDF _fig1
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https://www.researchgate.net/figure/The-Web-of-Data-structured-and-interlinked-data-in-RDF_fig1_242700809

Quem ja ouviu falar de ... ?

- | SPARQL t acrénimo recursivo para

SPARQL Protocol and RDF Query Language
(mais que) linguagem de consulta para BD de "grafo”
- SQL - acrbénimo para

Structured Query Language

(mais que) linguagem de consulta para BD relacionais




* Employee

K,p—————— + + +
*| EmpId |  EmpName | DeptId |
*+ + + +
x| 101 | Jane Doe | 17 | select EmpName,DeptName
K+ =+ ok R . .
x| 162 | Graham Kerr | 40 | from Employee join Department
e + + = on Employee.DeptId = Department.DeptId
x| 103 | Sydney Green | 17 |
*p——mmm———— o b ——————————— +
x| 104 | Jason Morgan | 40 |
il i + -+ select EmpName,DeptName
* Department from Employee, Department
*+ + + +
x| Deptid | Depthame | DeptMngrId | where Employee.DeptId = Department.DeptId + Recults
*+ + + o
e o +
* 17 IT 103
*l l l l x| empName | deptName |
x| 40 | Accounting | 104 | Koo s . +
*+ ! ! + *| "Jane Doe" | LT |
e Fom e +
*| "Graham Kerr" | "Accounting" |
SPARQL e S :
Company:Employee *| "Sydney Green" | I |
hp—mmm o +
Employee’EmpName *| "Jason Morgan" | "Accounting" |
select ?empName ?deptName Kb Hommm oo +

from graph:Company
where |
?employee a Company:Employee.

?department a Company:Department.

Employee:gg;)rt)l'\?ayr%:ﬂeptld ?employee Employee:deptId ?department.
?employee Employee:dmpName ?empName.
?department Department:deptName ?deptName.
Department:17 }

2
Company:Department
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https://medium.com/metaphorical-web/from-sql-tables-to-sparql-graphs-4aa2dda65a46
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Historia da Internet



http://www.youtube.com/watch?v=9hIQjrMHTv4
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https://ahmadfaizar.blogspot.com/2018/08/evolution-of-web-web-10-web-20-web-30.html

Evolucao da Internet Web
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GOUSI(’. rediff.com
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Web 1.0

read-only
static

https://www.linkedin.com/pulse/www-evolution-web10-web20-web30-web40-prasenijit-singh

Web 2.0

read-write
interactive
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Web 3.0

read-write-trust
verifiable



https://www.linkedin.com/pulse/www-evolution-web10-web20-web30-web40-prasenjit-singh

EvvolugéoYda *Intevrnet Web
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https://medium.com/@kalyanjit/the-evolution-of-the-internet-web-web-1-0-web-2-0-and-web-3-0-2aea0b302278

Evolucao da Internet Web

Web 1.0 Web 2.0 Web 3.0
Green shoots of E-commerce ‘Social' networks Al-driven services
Desktop browser Access ‘Mobile-first’ always on Decentralised data architecture
A Dedicated Infrastructure Cloud-driven computing Edge computing infrastructure @
o:::o EOS
i : £ ~
]’ . ocean
’ M ,»(] R
¥ s
g Obitcoin
S .
] |
3 & airbnb
[ facebook
. 5 Oetscape “ $5.9 trillion
“$1.1 trillion*
o~
2025

1990 https://blockchainreporter.net/web3-everything-you-need-to-know/



https://blockchainreporter.net/web3-everything-you-need-to-know/
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° : SRgacords Live Videos
a Interactive
= Advertising
w Tagging ;
3 Pay Per Decentralized @ARCHITECTURE
Click Blogs Data
Banner
Advertising Wikis
Centralized
Page Data Edge
Views Computing

) Dedicated Cloud
; Infrastructure Computing Internet of
w Things
S Home Pages Social Networks

Read Read+ Write Read + Write +

Only Web Web Control Web

@TYPE

1989 1999 2006 2012 TODAY

https://tinyurl.com/rer228vn
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https://tinyurl.com/rer228vn

Evolucao da Internet Web

O O <

WEB 1.0 WEB 2.0 WEB 3.0

* Read only connecting * Read and Write Connecting People * Read, Write and Execute
information Connecting Knowledge
¢ Dynamic
Static e Semantic
: « Social Media '
¢ Basic Web Pages * Semantic Web
* User Generated Content
e Html e dApps
* Mobile Access
» Ecommerce * Users Monetize Their Data
¢ High quality Camera & Video
¢ Java & Javascript * NFTs
* Apps

* VR &AR (Metaverse)
¢ Corps Monetizing Your Data

* Permissionless Blockchains

* High-speed Communication
* Artificial Intelligence
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* Global Internet Access
* Interoperability

https://tinyurl.com/4e8h9s72



https://tinyurl.com/4e8h9s72

Semantic Web timeline

Once part of the original vision for the web, using semantics as a universal basis for linking data
is an essential element in next-generation Web 3.0 architectures.
https://www.techtarget.com/searchcio/definition/Semantic-Web

1883-

French philologist Michel Bréal coins the
[Eerm semantics Jo describe how words can
have different meanings depending

on the speaker’s experience, knowledge
and context.

1967
Computer scientist Robert W. Floyd

describes how{ programming-language]

[Semanticscould help inform better ways of
aligning data from different sources across
computer algorithms.

1992

Students at the National Center for
Supercomputing Applications release the
to support webpage linking
but not data linking.

»1933
Scientist and philosopher Alfred Korzybski
launches thelfield of general semantics|to

-1989
Computer scientist Tim Berners-Lee
proposes a “universally linked information

system,” soon renaming it the orld Wide

SCIENTIFIC
AMERICAN

formalize the process of evaluating meaning.

World Wide Web:

Principalmente para que
humanos naveguem e
acessem informacoes.

Conteudo nao estruturado
ou semiestruturado,
geralmente formatado em
HTML para leitura humana.

As maquinas entregam o
conteudo aos usuarios, mas
nao entendem o
significado do conteudo.
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https://www.techtarget.com/searchcio/definition/Semantic-Web

O © G abeautiful mind - Google Se: X ap 2

a beautiful mind X

<« > C 25 google.com/search?q=a+beautiful+mind...

Google

Wikipedia
https://pt.wikipedia.org » wiki» U... - Translate this page
Uma Mente Brilhante — Wikipédia, a enciclopédia livre

A Beautiful Mind (bra/prt: Uma Mente Brilhante) é um filme estadunidense de 2001,
do género drama biogréfico, dirigido por Ron Howard para a Universal ...

W

IMDb
https://www.imdb.com » title

A Beautiful Mind (2001)

A mathematical genius, John Nash made an astonishing discovery early in his career
and stood on the brink of international acclaim. But the handsome and ...

8.2/10 (1,001,903)

Plot - Awards - Full Cast & Crew - Official Trailer

Wikipedia
https://en.wikipedia.org » wiki » A_Beautiful_Mind_(film)
A Beautiful Mind (film)

A Beautiful Mind is a 2001 American biographical drama film about the mathematician
John Nash, a Nobel Laureate in Economics, played by Russell Crowe.

w

John Forbes Nash Jr. - Vivien Cardone - Michael Laudor

r

® @ W A Beautiful Mind (film) - Wiki. X o

<« > C 25 en.wikipedia.org/wiki/A_Beautiful_Mind_(film)

51:\““ Eﬁg%ﬁ&g} Eﬁ?a Q Donate ©00 Create account Login see
i= A Beautiful Mind (film) YA 73 languages v
Article Talk Read Edit View history Tools v
From Wikipedia, the free encyclopedia
A Beautiful Mind is a 2001 American biographical drama film about . .
R A Beautiful Mind

the mathematician John Nash, a Nobel Laureate in Economics, played
by Russell Crowe. The film is directed by Ron Howard based on a
screenplay by Akiva Goldsman, who adapted the 1998 biography by
Sylvia Nasar. In addition to Crowe, the film's cast features Ed Harris,
Jennifer Connelly, Paul Bettany, Adam Goldberg, Judd Hirsch, Josh
Lucas, Anthony Rapp, and Christopher Plummer in supporting roles.
The story begins in Nash's days as a brilliant but asocial mathematics
graduate student at Princeton University. After Nash accepts secretive
work in cryptography, he becomes liable to a larger conspiracy, through
which he begins to question his reality.

A Beautiful Mind was released theatrically in the United States on
December 21, 2001 by Universal Pictures and internationally by
DreamWorks Pictures through United International Pictures. It went on
to gross over $313 million worldwide and won four Academy Awards,
for Best Picture, Best Director, Best Adapted Screenplay and Best
Supporting Actress for Connelly. It was also nominated for Best Actor,
Best Film Editing, Best Makeup, and Best Original Score.

nemo &

Gri

MAGINID.

CROWr

Theatrical release poster

Directed by Ron Howard
Screenplay by Akiva Goldsman
Based on A Beautiful Mind
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Semantic Web timeline

Once part of the original vision for the web, using semantics as a universal basis for linking data
is an essential element in next-generation Web 3.0 architectures.
https://www.techtarget.com/searchcio/definition/Semantic-Web

1999
World Wide Web Consortium finalizes first

specification for RDF data model and XML
syntax.

| Langamento da Wikipedia | 2001

Tim Berners-Lee define os 5
principios de LOD

2009
[Co0UTe Trodces Feh swippe]to highiight
information about books, movies and stores.
It uses Microformats (data items that can be
read by humans and computers) and RDFa,
an RDF specification for embedding rich
metadata in web documents.

2011

Google, Microsoft and Yahoo form
to improve standards for
sharing vocabularies across search engines.
2013

Schema.org introduces new actions category
that allows search users to interact with

sites through a common vocabulary for tasks
like reserving a table at a restaurant.

2018

Berners-Lee founds Inrupt to help
businesses, governments and NGOs apply
Solid at scale.

1997

Draft of Resource Description Framework

|
("
ol
( N (RDF) released for sharing metadata across

‘ websites and data sources.

f 1999
Web designer Darcy DiNucci introduces
to describe a new way of
connecting applications and sharing content
across the internet. By extension, it frames

‘7,[7: _F the traditional approach of relatively static
®© webpages as Web 1.0.

cxcuusre wine v vesceee - Anc o v weov | —2004
—_— SCIENTIFIC Publisher Tim O’Reilly popularizes the new
term at thd ST Web 20 Confereee &
AMERICAN deersrgr?be a ner‘:/ geﬁeratior:) gfei;ief:ct(i)ve

apps.
2007 |Langamento da DBpedia

(T0MORRON'S WEB WiLL)

build a community for bringing data and
information together in new ways.

2010

JavaScript Object Notation for Linked Data
(JSON-LD) Js introduced to enhance semantic
data exchange between JSON documents
and RDF models.

<2012

launched as a collaboratively
edited linked knowledge graph hosted by
the Wikimedia foundation.

2015
s ol St ac - Tastg Tibla “( w Google suggests sites use JSON-LDjto

improve search results.
m GS1 formalizes a vocabulary for describing

common properties of consumer products

like clothes and food. It joins the global

association’s other specifications for

barcodes and QR codes.

m Mastercard sponsors Berners-Lee at MIT
WIKIDATA towork on Solid, an open source stack for

the Semantic Web.

Web de Dados:

Projetada para que
maquinas acessem
dados para reutilizagao
em aplicacoes.

Dados estruturados e
interligados em formato
RDF.

Ainda carecem de uma
descricao semantica
para entendimento
humano e de maquina.

Escola Regional 19
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https://www.techtarget.com/searchcio/definition/Semantic-Web
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G abeautiful mind - Google Se: X +

(6] 2% google.com/search?q=a+beautiful+mind&oq=A+Bea&gs_Icrp=EgZjaHJvbWUqBwWgBEAAYjwlyBggAEEUYOTIHCAEQABIPAjIHCAIQABIPA]jIHCA...

a beautiful mind X $ & Q

Google

Alicia Nash Josh Lucas

Russell Crowe  Jennifer Paul Bettany Ed Harris
John Nash Connelly Charles Parcher Hansen

Alicia Nash
People also ask
O que se trata o filme Uma Mente Brilhante? v
Quantos Oscars ganhou o filme Uma Mente Brilhante? v
Como termina o filme Uma Mente Brilhante? v
Onde passa o filme Mente Brilhante? v

Feedback

Wikipedia
https://pt.wikipedia.org » wiki» U... - Translate this page i
Uma Mente Brilhante — Wikipédia, a enciclopédia livre

A Beautiful Mind (bra/prt: Uma Mente Brilhante) é um filme estadunidense de 2001,
do género drama biografico, dirigido por Ron Howard para a Universal ...

@

EDIT SERVICES ‘

@

Watch movie
v [N
Already watched ~ Want to watch
About
] P A Beautiful Mind (2001) Theatrical Trailer
f o 2:29
8.2/10 74% 72%
IMDb Rotten Tomatoes Metacritic
84% liked this film
3 i) Q1

Google users

John Nash, a brilliant but asocial mathematical genius, finds

himself in pain when he encounters a cruel disorder. He

ultimately overcomes his struggles and emerges free of any ‘
trauma.

Release date: February 15, 2002 (Brazil)

Director: Ron Howard

Distributed by: Universal Pictures, DreamWorks Pictures

Adapted from: A Beautiful Mind

Budget: $58 million

Cinematography: Roger Deakins

Feedback

Gri
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[ XOX ) D About: A Beautiful Mind (film) X o 2

« > C 25 dbpedia.org/page/A_Beautiful_Mind_(film) Q :

e DBpedla © Browse using ~ [ Formats ~ [ Faceted Browser (4 Sparql Endpoint

About: A Beautiful Mind (film)

An Entity of Type: movie, from Named Graph: http://dbpedia.org, within Data Space: dbpedia.org

A Beautiful Mind is a 2001 American biographical drama film directed by Ron Howard. Written by Akiva Elthumbnail
Goldsman, its screenplay was inspired by Sylvia Nasar's 1998 biography of the mathematician John

Nash, a Nobel Laureate in Economics. A Beautiful Mind stars Russell Crowe as Nash, along with Ed

Harris, Jennifer Connelly, Paul Bettany, Adam Goldberg, Judd Hirsch, Josh Lucas, Anthony Rapp, and

Christopher Plummer in supporting roles. The story begins in Nash's days as a graduate student at

Princeton University. Early in the film, Nash begins to develop paranoid schizophrenia and endures

delusional episodes while watching the burden his condition brings on his wife Alicia and friends.

Property Value
dbo:Work/runtime « 135.0 (dbd:minute)
dbo:abstract « A Beautiful Mind is a 2001 American biographical drama film directed by Ron Howard. Written by Akiva Goldsman,

its screenplay was inspired by Sylvia Nasar's 1998 biography of the mathematician John Nash, a Nobel Laureate in
Economics. A Beautiful Mind stars Russell Crowe as Nash, along with Ed Harris, Jennifer Connelly, Paul Bettany,
Adam Goldberg, Judd Hirsch, Josh Lucas, Anthony Rapp, and Christopher Plummer in supporting roles. The story
begins in Nash's days as a graduate student at Princeton University. Early in the film, Nash begins to develop
paranoid schizophrenia and endures delusional episodes while watching the burden his condition brings on his wife
Alicia and friends. A Beautiful Mind was released theatrically in the United States on December 21, 2001. It went on
to gross over $313 million worldwide and won four Academy Awards, for Best Picture, Best Director, Best Adapted
Screenplay and Best Supporting Actress for Connelly. It was also nominated for Best Actor, Best Film Editing, Best
Makeup, and Best Original Score. (en)

dbo:budget 5.8E7 (dbd:usDollar)

dbo:cinematography

dbr:Roger_Deakins

dbo:director ¢ dbr:Ron_Howard

21=18818) &) Escola Regional 54
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World Wide Web x Web de Dados
wikipedia dbpedia

temManual

https://www.deviante.com.br/noticias/web-semantica-a-informacao-tornando-se-conhecimento/
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https://www.deviante.com.br/noticias/web-semantica-a-informacao-tornando-se-conhecimento/

Principios de Linked Open Data

Estar disponivel na Web, em qualquer formato, desde que seja
com uma licenga aberta, sendo assim Dado Aberto

Estar disponivel num formato estruturado legivel por maquina (e.g.

excel ao invés de uma foto de uma tabela

Estar num formato nao-proprietario (e.g. CSV ao invés de excel)

Usar padroes do W3C (URI, RDF, etc) para identificar recursos, de
forma que outros possam "apontar para" seus recursos

Ligar seus dados ao de outros para prover contexto

On the web ¥
,¥ Machme—rea
f( nl Non-propnetafY
3N ' RDF standards
* Linked RDF

YouR DATA 5
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Principios de Linked Open Data
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Nuvem de Dados Ligados

1. Deve haver URIs resolviveis com http:// (ou https://).
2007: 12 bases de dados
« 2. Essas URIs devem ser resolvidas para dados em RDF.
2014: 570 bases de dados o
< 3. A base de dados deve conter pelo menos 1000 triplas. |
2020: 125? g,?;’zslir?fsdados g; 4. A base de dados deve estar conectado via links RDF a )3
@ outras base de dados que ja esteja na nuvem, ou seja, )
2023-2024 +1.400 bases de dados, & deve usar URIs de outra base ou vice-versa. )
+16 bilhoes de triplas RDF o  Arbitrariamente, exigimos pelo menos 50 links. |
milhoes de links RDF. (
“ 5. 0acesso a base de dados completo deve ser possivel
Links facilitam a integracao e a via crawling RDF, por meio de um dump RDF ou de um
descoberta de informacbes em areas, endpoint SPARQL.

como ciéncias biologicas, geografia,
governo e patrimdnio cultural.

é@ e 6‘ ei;@@ @
https://lod-cloud.net? © “@e ¢

- 0
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https://lod-cloud.net/

Semantic Web timeline

Once part of the original vision for the web, using semantics as a universal basis for linking data
is an essential element in next-generation Web 3.0 architectures.
https://www.techtarget.com/searchcio/definition/Semantic-Web

Web Semantica:

= Permite que as maquinas
I nao apenas acessem, mas
s também interpretem

(logicamente) os dados.

| | — Enriquece os dados
Lan;zx:z:mm ——— A200.4'0WL recomendagdo W3C e_Strl:lt_u rados Corp .
e oo (QUENRIGH significado semantico os
= Wl Get the dea? conceitos, propriedades e
instancias, possibilitando
inferéncia de novas

Journalist John Markoff U§es the term
Calnanes tork imesaricle oceseie

informagodes ou verificagao
de inconsisténcias.

OWL2 recomendagdo W3C |2009-

[ J
- Escola Regional
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https://www.techtarget.com/searchcio/definition/Semantic-Web

Se der tempo...

owl:sameAs: 558,9 M
rdfs:subClassOf: 4,4 M
owl:equivalentClass: 1 M
owl:disjointWith: 450 K
rdfs:domain: 206 K
rdfs:range: 197,5 K
rdfs:subPropertyOf: 80 K
owl:equivalentProperty: 8,4 K
owl:differentFrom 3,6 K

So in total that is just over 565M statements that would classify as “rules”. The total size of the LOD-a-lot
crawl is 28.3B unique statements (the crawl is all deduciplicated). So that would make it just under 2%
of the entire LOD cloud). (Notice also the very skewed frequency distribution of these statements;
without owl:sameAs it would only by 0.02% of the entire LOD cloud).

https://frankvanharmelen.home.blog/

al=1gals QOO Escola Regional
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https://frankvanharmelen.home.blog/

Quem usa Linked Data?

* http://dbpedia.org/

* http://datahub.io/
Google * http://datadryad.org/

* http://datacatalogs.org/

Empresas:

Yahoo
* http://www.openstreetmap.org/

Microsoft * http://www.freebase.com/
* http://data.gov.uk/
* http://www.data.gov/

Governos

Industria Farmacéutica « http://publicdata.eu/

Academia * http://doc.metalex.eu/
* http://linkeddata.few.vu.nl/

Escola Regional
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http://dbpedia.org/

Quem usa Linked Data?

Transitions by Care Actions
f[DrugBank

normal ¥
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| Triply

UNLOCK YOUR ATA’S/

POTENTIAL! -~ .

/
Every day, we generate vast amounts o}d@buf much of it |s/\mgmen1*ed
and difficult to use. We help organisations by m‘f’egrohng data and creo’rlng
insightful data maps, providing them.with the insights needed to'make better

decisions.

Escola Regional 30
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yasguil.triply.cc

) Yasgui - Triply

25 yasgui.triply.cc

Query B
{3  https:/dbpedia.org/sparq|

1v PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
2 PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

3 v SELECT * WHERE {

4 ?sub ?pred ?obj

5 } LIMIT 10

EB Table = Response P Gallery |4 Chart @ Geo € Geo-3D @ Geoevents P Markup %" Network [T Pivot = Timeline £ 9
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Meu 10 recurso RDF - Dbpedia

* Abra um navegador
*  Pesquise por algo como "dbpedia beautiful mind film"

« Verifiqgue se aparece um link para o filme comecando com:
—  http://dbpedia.org/...
* Navegue pelos recursos ligados ao seu recurso




Meu 10 recurso RDF

® ® D About: A Beautiful Mind (film) X o

€« > C 25 dbpedia.org/page/A_Beautiful_Mind_(film) Q

o DBpedla © Browse using ~ [ Formats ~ [ Faceted Browser (4 Sparql Endpoint

About: A Beautiful Mind (film)

An Entity of Type: movie, from Named Graph: http://dbpedia.org, within Data Space: dbpedia.org

A Beautiful Mind is a 2001 American biographical drama film directed by Ron Howard. Written by Akiva .thumbnail
Goldsman, its screenplay was inspired by Sylvia Nasar's 1998 biography of the mathematician John

Nash, a Nobel Laureate in Economics. A Beautiful Mind stars Russell Crowe as Nash, along with Ed

Harris, Jennifer Connelly, Paul Bettany, Adam Goldberg, Judd Hirsch, Josh Lucas, Anthony Rapp, and

Christopher Plummer in supporting roles. The story begins in Nash's days as a graduate student at

Princeton University. Early in the film, Nash begins to develop paranoid schizophrenia and endures

delusional episodes while watching the burden his condition brings on his wife Alicia and friends.

Property Value
dbo:Work/runtime * 135.0 (dbd:minute)
dbo:abstract « A Beautiful Mind is a 2001 American biographical drama film directed by Ron Howard. Written by Akiva Goldsman,

its screenplay was inspired by Sylvia Nasar's 1998 biography of the mathematician John Nash, a Nobel Laureate in
Economics. A Beautiful Mind stars Russell Crowe as Nash, along with Ed Harris, Jennifer Connelly, Paul Bettany,
Adam Goldberg, Judd Hirsch, Josh Lucas, Anthony Rapp, and Christopher Plummer in supporting roles. The story
begins in Nash's days as a graduate student at Princeton University. Early in the film, Nash begins to develop
paranoid schizophrenia and endures delusional episodes while watching the burden his condition brings on his wife
Alicia and friends. A Beautiful Mind was released theatrically in the United States on December 21, 2001. It went on
to gross over $313 million worldwide and won four Academy Awards, for Best Picture, Best Director, Best Adapted
Screenplay and Best Supporting Actress for Connelly. It was also nominated for Best Actor, Best Film Editing, Best
Makeup, and Best Original Score. (en)

dbo:budget * 5.8E7 (dbd:usDollar)
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Meu 20 recurso RDF - Wikidata

* Abra um navegador

* Pesquise por algo como "wikidata beautiful mind film"

« Verifiqgue se aparece um link para o filme comecando com:
— https://wikidata.org/...

* Navegue pelos recursos ligados ao seu recurso




Meu 20 recurso RDF - Wikidata

® ¢ ©® W ABeautiful Mind - Wikidata X + -

¢« > G 2% wikidata.org/wiki/Q164103 By :

A English & Not logged in Talk Contributions Create account Login

|II |I ltem Discussion Read View history |Search Wikidata Q| ~

WIKIDATA A Beautiful Mind ©is4103)

2001 film by Ron Howard # edit

Mai Beautiful Mind
lain page

Community portal
~ In more languages

Configure

Project chat
Create a new Item
Recent changes Language Label Description Also known as
Random Item

Query Sarvice English A Beautiful Mind 2001 film by Ron Howard ~ Beautiful Mind

Nearby Portugu... Uma Mente filme de 2001 dirigido por A Beautiful Mind
Help Brilhante Ron Howard
Donate
German A Beautiful Mind —  Film von Ron Howard A Beautiful Mind
Lexicographical data Genie und (2001) Beautiful Mind
Create a hew Lexeime Wahnsinn A Beautiful Mind ...
Recerticnanges Italian ABeautiful Mind ~ film del 2001 diretto da
Random Lexeme Ron Howard
Tools
T — All entered languages
Related changes
Special pages
Permanent link Statements
Page information
Concept URI instance of @ film g edit

Cite this page Escola Regional
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Eles s3o mesmo diferentes?




primeiras "triplas" (zimIT 10)

Minha 1a consulta SPARQL /7 e consuts rtorme s

encontradas no endpoint indicado
(http://dbpedia.org/sparal), que
Abra o site satisfacam o padrao indicado na
L consulta. Neste caso,
https://yasqui.triply.cc/ (?sub ?pred »obj) onde a ? indica
Aparecera a seguinte query varidveis que serdo "casadas" com
os valores das triplas que
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> "casarem" com o padrﬁo.
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> Um ponto () deve ser usado ao
SELECT * WHERE { final de cada padrao-tripla.
?sub ?pred ?obj . Nesta consulta, qualquer tripla
} casard com este padrao, pois ele é
LIMIT 10 "aberto", nao especificando

nenhuma parte da tripla, apenas
varidveis.

Execute-a D

endpoint padrao: hitp://dbpedia.org/sparg|
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https://yasgui.triply.cc/
http://dbpedia.org/sparql
http://dbpedia.org/sparql

Minha 2a consulta SPARQL /7 e consuts rtome s

primeiras "triplas" (zimIT 10)
encontradas no endpoint indicado

( ), que

Modifique o endpoint e execute-a de novon satisfagam o padrdo indicado na
consulta. Neste caso,

endpoint: escreva wikidata e selecione (2aub 7pred 70b1) onde a 2indica

varidveis que serao "casadas" com
os valores das triplas que

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> "casarem" com o padrﬁo.

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> Um ponto () deve ser usado ao

SELECT * WHERE { final de cada padrao-tripla.
?sub ?pred ?obj . Nesta consulta, qualquer tripla

} casard com este padrao, pois ele é

LIMIT 10 "aberto", nao especificando

nenhuma parte da tripla, apenas
varidveis.
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Porque os resultados sao diferentes?




Como eu consigo achar os meus
recursos?




Minha 1a consulta SPARQL a ™

Esta consulta retorna as 10
Substitua a variavel ?sub pela URI do recurso dbpedia primeiras "triplas" (zvzT 10)
encontradas no endpoint indicado
(http://dbpedia.org/spargl), que
satisfagam o padrao indicado na
consulta. Neste caso,
os resultados serao os 10
primeiros pares (predicado,
objeto) que estejam ligados ao
recurso indicado.

Execute-a D /

endpoint. http://dbpedia.org/sparql

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

SELECT * WHERE ({
<http://dbpedia.org/resource/A Beautiful Mind (film)> ?pred ?obj .
}

LIMIT 10

[ J
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http://dbpedia.org/sparql
http://dbpedia.org/sparql

Minha 1a consulta SPARQL a ™

Esta consulta retorna as 10
Substitua a variavel ?sub pela URI do recurso dbpedia primeiras "triplas" (zvzT 10)
encontradas no endpoint indicado
( ), que
satisfagam o padrao indicado na
consulta. Neste caso,
os resultados serao os 10
primeiros pares (predicado,
' objeto) que estejam ligados ao
LIMIT 10 recurso indicado.

Execute-a D /

endpoint. wikidata

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

SELECT * WHERE ({
<http://www.wikidata.org/entity/Q164103> ?pred ?obj .

[ J
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Fundamentos basicos

F
(

(

slides adaptados de Tiago Sales,
inspirados no livro
The Web of Data de Aidan Hogan —


https://aidanhogan.com/wodata/book.pdf

Como funciona isso?
(versdo simplificada)




RDF: Resource Description Framework

« padrao do W3C projetado para ser o modelo de dados padréo para a web.

« prescreve um modelo de dados estruturado em grafo, que € inerentemente
mais flexivel e facil de integrar do que arvores ou tabelas

« foi concebido com a Web em mente, apresentando um esquema de
nomeacao global que utiliza identificadores nativos da Web.

Subject Predicate




RDF: Resource Description Framework

*  Framework para descrigao de recursos.

* Recursos sao qualquer coisa com identidade que se possa considerar
descrever em dados, incluindo:

— entidades virtuais: paginas da web, sites, arquivos de desktop;

— entidades concretas: livros, pessoas, lugares, lojas;

— entidades abstratas: categorias, espécies de animais, pontos no
tempo, relacdes de ancestralidade




RDF: Identificador

* URL: Uniform Resource Locator

— Localiza documentos na web

— E.g. paginas HTML, PDFs
* URI: Uniform Resource Identifier

— Generalizacao de URLs para qualquer tipo de recurso

— E.g. paginas HTML, PDFs, cidades, cantores

— Nao precisa ser resolvivel

— Limitado a caracteres ASCII: Québec seria Qu%C3%A9bec
* IRl Internationalised Resource ldentifier

— Generalizacao de URIs para acomodar qualquer caracter




RDF: Resource Description Framework

629.842
‘{g:tp://data.example.org/population

http://data.example.org/Boston
http://music.org/BradDelp

http://music.org/lead-singer

http://music.org/Boston




RDF: Prefixos

» Muitas sintaxes suportardo o uso de prefixos para IRIs.
« Se definirmos o prefixo

— ex: como http://data.example.org/city/ ,

* podemos usar

—  http://data.example.org/city/Boston como ex:Boston



http://data.example.org/city/
http://data.example.org/city/Boston

RDF: Resource Description Framework

629.842
‘{g:tp://data.example.org/population

http://data.example.org/Boston
http://music.org/BradDelp

http://music.org/lead-singer

http://music.org/Boston




RDF: Resource Description Framework

ex:http://data.example.orqg/
mu:http://music.org/

629.842

fx:population

ex:Boston mu:BradDelp

mu:leadSinger

mu : Boston




RDF: Literais

- SA&o usados para fornecer informacgdes legiveis por humanos, como titulos,
descricoes, datas, valores numéricos.

* Um literal pode ser:
— forma lexical: uma string unicode;
— IRl de tipo de dado: identifica o 'tipo' do literal,

— tag de idioma: indicando a lingua humana do texto (de acordo com o
BCP-47).

Escola Regional
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https://www.rfc-editor.org/info/bcp47

RDF: Literais - Exemplos

Literais simples:
—  "Strawberry Cheesecake"
- 15
Lang strings:
—  "Strawberry Cheesecake"@en
"Torta de queijo doce de morango"@pt-br

Literais tipados:

— "Strawberry Cheesecake"*xsd:string

—  "-8.5"Mxsd:decimal




RDF: Tipos de Dados suportados

Booleano: Um unico tipo de dado verdadeiro/falso.
* Numérico: Um conjunto de tipos de dados que se referem a valores numericos.
— Valores numéricos precisos (classificados como xsd:decimal).

— Aproximagdes de valores numéricos em ponto flutuante IEEE (xsd:double
ou xsd:float).

- Temporal: Um conjunto de tipos de dados para definir datas, horarios, duracées
e datas recorrentes/parciais de acordo com o calendario gregoriano.

- Texto: Um conjunto de tipos de dados que geralmente se referem a sequéncias
de caracteres, possivelmente codificados ou seguindo uma sintaxe
preestabelecida.

[ J
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RDF: Tipos de Dados

suportados

Datatype IRI

Example Lexical Forms

Note

BOOLEAN

xsd:boolean

”true", I'false”, "'Ill’ "0"

Case sensitive

NUMERIC
xsd:decimal "-2.320" Any precision
_xsd:integer "-3" Any precision, z € Z
| xsd:long "-9223372036854775808" —263 < 5 < 2638
| xsd:int "+2147483647" =L < g AL
| xsd:short "-32768" —215 < g < 215
L xsd: byte "127" —2T<z <27
| xsd:nonNegativelInteger "@", "4" 0<z<x
xsd:positivelnteger  "+1", "3152" 1<z<o0
xsd:unsignedLong "18446744073709551615" 0<z<264
| xsd:unsignedInt "+4294967295" 0<z <232
| xsd:unsignedShort  "65535" 0<zx <216
| xsd: unsignedByte "+255" 0<z<28
L xsd:nonPositivelInteger "@", "-4" z<0
Lxsd:negativelnteger "-3152" z<0

xsd:double
xsd:float

"1.7e308" "-4.9E-324", "NaN", "INF", "-INF"
"3.4E38", "-1.4e-45", "NaN", "INF", "-INF"

nemo &

IEEE 64-bit floating point
IEEE 32-bit floating point

Gri
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RDF: Tipos de Dados suportados

TEMPORAL

xsd:time

xsd:date

xsd:dateTime
Lxsd:dateTimeStamp

xsd:duration

"05:04:12", "05:04:12Z", "05:04:12.00-10:00" Z indicates +00: 00 time-zone

"2012-02-29", "2012-12-31+04:00"
"2012-12-31T700:01:02.034"
"2012-12-31T700:01:02+04:00"
"P6Y9M15DT25H61M4.2S", "P6Y4.2S"

Time-zone optional
Time-zone optional
Time-zone required
6 Years (...) 4.2 Seconds

txsd:dayTimeDuration "P2DT8H14S" No month or year
xsd:yearMonthDuration "-P89Y13M" No days or time
xsd:gDay "---15" "---01-13:59" Day recurring every month
xsd:gMonth "--12", "--01+14:00" Month recurring every year
xsd: gMonthDay "--02-29", "--03-01Z2" Date recurring every year
xsd:gYear "1985", "-0005" A year (—y indicates B.C.)
xsd:gYearMonth "1985-05", "-0005-02" A specific month
TEXT
xsd:string " tab-> <-tab " Most Unicode characters
Lxsd:normalizedString " multiple-> <-spaces " No \r, \n, \t
| xsd: token "one-> <-space” No leading or double spaces
xsd: language "en", "en-UK", "en-uk"”, "zh-yue-Hant" Generalises BCP47 [316]
xsd:name "ns:some_name" XML names

| xsd:NCName

xsd:NMTOKEN
xsd:base64Binary
xsd:hexBinary
xsd:anyURI
rdf:HTML
rdf:XMLLiteral

"some_name"”

"1some_name"
"QS5ILiBuZWVkcyBhIHNtb2tlLg=="
"2e2e2e20616e6420616c636f686f6c2e”
"http://example.com/",

"<div class="display"”>some data</div>"
"<flavour><fruit>apple</fruit></flavour>"

XML names: no colons

XML names: 15 char relaxed
Base-64 encoded strings
Hexadecimal strings

Full IRI strings

Well-formed HTML content
Well-formed XML content

Escola Regional
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RDF: Formando triplas

* sujeitos (subjects) podem apenas conter IRIs ou blank nodes;

- predicados (predicates) podem apenas conter IRIs;

- objetos (objects) podem conter IRIs, blank nodes ou literais.




RDF: Formando triplas - Exemplo

ex:contains

ex:Lemon O :Citrus

ex:containedIn

ex:hasPopulation

ex:Boston ./’_\. "646,000"**xsd:integer

ex:hasAuthor

ex:VoynichManuscript ./’\ :b

Escola Regional
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RDF: Sintaxes

RDF/XML

N-Triples

-

JSON-LD




RDF: Turtle - Exemplo

ex:contains

ex:Lemon O :Citrus

ex:containedIn

ex:Lemon ex:contains ex:Citrus

SUBJECT  PREDICATE OBJECT

ex:Boston ex:hasPopulation "646,000" " xsd:integer |JRlierall

ex:hasPopulation SUBJECT PREDICATE OBJECT
ex:VoynichManuscript ex:hasAuthor _:b |[JABiErkihcdel
ex:Boston ./”\. "646,000"~*xsd:integer y P =
SUBJECT PREDICATE OBJECT

/\‘ ex:Citrus ex:containedIn ex:Lemon

_ SUBJECT PREDICATE OBJECT

ex:hasAuthor

ex:VoynichManuscript ./—\

Escola Regional
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RDF: Classes

+ Classes sao grupos de recursos com algumas semelhancas conceituais
— agrupam zero ou muitos recursos;
« frequentemente chamada de tipo desses recursos.
— um recurso pode ser membro de varias classes,
« frequentemente chamado de instancia dessa classe.
— sao termos usados principalmente na posi¢cao de objeto;
* RDF fornece uma propriedade incorporada para denotar instancias de classes
— rdf:type uma propriedade para relacionar uma instancia a seu tipo.

* em turtle e sparqgl pode ser usada simplesmente como a, abreviagao para
is-a (€ um/a)

Escola Regional
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RDF: Classes e Propriedades

ex:
ex:
ex:
ex:
ex:
ex:
ex:
ex:
ex:
ex:

LemonCheesecake
LemonCheesecake
LemonCheesecake
Lemon

Lemon

Lemon
LemonCheesecake
Cheese

Cheese
LemonCheesecake

Feebype d

ex:contains
ex:rating
edfstype g
ref=type d
rdfs:label
ex:contains
reftyee g
ref=type d
ex:contains
pef=type d
ref=type d

ex
ex
"4
ex
ex

:DessertRecipe

:Lemon

.3"*xsd:decimal

:Ingredient
:Fruit

"Lemon”@en

eXx
ex
ex

:Cheese
:Ingredient
:Dairy

b

ex
ex

nemo &}

:Ingredient
:BakedGoods

Gri
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RDF: Classes e Propriedades

- E convencional no RDF que:
— Classes recebam nomes singulares com a primeira letra maiuscula.
* ex:Person
— Predicados recebam nomes singulares com a primeira letra minascula.
* ex:name, ex:father

— Predicados entre dois recursos é chamado de object-property e entre um
recurso e um literal € chamado de data-property

- E importante que object-properties reflitam sua direcdo de aplicacéo

* Ao invés de ex:father, é preferivel ex:fatherOf ou ex:isFatherOf
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RDF: Turtle - Exemplo

@prefix ex: <http://example.org/>
@prefix foaf: <http://xmlns.com/foaf/0.1/>
@prefix dcterms: <http://purl.org/dc/terms/>

ex:Departmentl a ex:Department ;
dcterms:title "Human Resources"@en, "HR" ;
ex:hasManager ex:Employeel

ex:Department2 a ex:Department ;
dcterms:title "Software Engineering"@en, "SE"

ex:Employeel a foaf:Person ;
foaf:name "Alice Smith"
ex:worksIn ex:Departmentl

ex:Employee2 a foaf:Person ;
foaf:name "Bob Johnson"
ex:worksIn ex:Department2

ex:Employee3 a foaf:Person ;
foaf:name "Carol White"

ex:worksIn ex:Department2

Escola Regional
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Meu 10 arquivo grafo RDF

* Employee

*+ + + + Company:Employee
x| EmpId | EmpName | DeptId |

*+ & ; ¢ Employee:EmpName

x| 101 | Jane Doe | 17 |

*+ i t :

*l 102 L Graham-Koks Il 40, |

*+ + + + Employee:101

*| 103 Sydney Green 17

o L : .

*|  TOF——f—JFsOTMOTgaT— ¥ |

*+

+
;

Employee:Deptld

* Department Employee:DeptName

*+
*| DeptId

| DeptName | DeptMngrId |
ot i ¥ & Department:17
x| 17 | | 103 |
*+ + +

x| — [ o~

. 2 a : ‘a
| ! FrE 20+ | Company:Department
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Meu 10 arquivo RDF-Turtle (.ttl)

* Abra o Visual Studio Code

Instale as extensoes:

— Stardog RDF Grammars
— RDF Sketch
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https://aidanhogan.com/wodata/book.pdf

RDFS: RDF Schema

- E uma extensdo semantica de RDF que fornece mecanismos para
descrever a estrutura e o significado dos dados RDF.

* Introduz um minimo de semantica-logica, permanecendo simples,
especialmente em comparagao com extensdes mais complexas, como o
OWL (Web Ontology Language).

Escola Regional
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RDF: Classes e Propriedades

* RDF ja introduziu um reduzido vocabulario de alto nivel — um conjunto de
termos RDF — para favorecer a estruturacio e interpretacao dos dados.

* além da propriedade rdf:type, incorporada para denotar instancias de
classes, oferece também uma classe incorporada para capturar todas as
propriedades.

« rdf:Property a classe de todas as propriedades.




RDF: Classes e Propriedades

ex:LemonCheesecake rdf: type ex:DessertRecipe
ex:LemonCheesecake ex:contains ex:Lemon
ex:LemonCheesecake ex:rating "4 3"*xsd:decimal
ex:Lemon rdf: type ex:Ingredient
ex:Lemon rdf: type ex:Fruit
ex:Lemon rdfs:label "Lemon"@en
ex:LemonCheesecake ex:contains ex:Cheese
ex:Cheese rdf: type ex:Ingredient
ex:Cheese rdf: type ex:Dairy
ex:LemonCheesecake ex:contains _:b

_:b rdf: type ex:Ingredient
b rdf: type ex :BakedGoods
ex:contains rdf: type rdf:Property
ex:rating rdf: type rdf:Property
ex:price rdf: type rdf:Property

21=18818) (% Escola Regional 74
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RDFS: Principais caracteristicas

« Classes e Subclasses: Permite definir classes (tipos de recursos) e organiza-las em
uma hierarquia usando rdfs:subClassOf.

— Exemplo: "Cao" é subclasse de "Animal".

*  Propriedades e Subpropriedades: Define propriedades (relagdes entre recursos) e
permite criar hierarquias de propriedades usando rdfs:subPropertyOf.

—  Exemplo, "temlrmao" poderia ser uma subpropriedade de "relacionadoA".

+ Restrigoes de Dominio e Imagem: Especifica os tipos de recursos aos quais uma
propriedade pode se relacionar usando rdfs:domain e rdfs:range.

— Exemplo, afirmando que a propriedade "temldade" se aplica a "Pessoa" (dominio)
e seus valores devem ser inteiros (imagem).

* Rétulos e Comentarios: Suporta a adigdo de rétulos legiveis por humanos (rdfs:label)
e comentarios (rdfs:comment) aos recursos para melhor documentagao.
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rdfs:subClassOf

:Recipe ’4 --------

rdfs:subClassOf

:DessertRecipe ()« Q' :LemonPie
rdf: type




rdfs:subClassOf & reflexiva e transitiva

L d
L4

:Reci b
ecipe ?x
rdfs:subClassOf

:VegetarianRecipe Q‘
A

rdfs:subClassOf

rdfs:subClassOf

-
A\

A

1

!

’
L

rdfs:subClassOf

rdfs:subClassOf

:VegetarianRecipe ?

(]
@) [ J
GO C ' |

Nernao .

:Recipe ’ -,

rdfs:subClassOf

1
1
1
1
1
1

rdfs :EsubClassOf

rdfs:subClassOf .

:VeganRecipe O
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rdfs:subClassOf

:Recipe
pe U,

rdfs:subClassOf .
. rdf:typeOf
:VegetarianRecipe ? ... Ky
rdfs:subClassOf LN

rdf: typeOf\\‘ \
:VeganRecipe ()< ® :LemonPie
rdf: type

)
)
A}
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rdfs:subPropertyOf

:contains ©

|] :contains
rdfs:subPropertyOf Lemma .
:hasIngredient ," N
g g ,~hasIngredient:
rdfs:subPrlopertyOf ;e . \“\ s,
perty ] ] ./ ,»- ‘hasTopping ‘4 4
:PizzaMargherita @ »@® :Mozzarela

:hasTopping ©
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rdfs:subPropertyOf €& reflexiva e transitiva

o= s

.contains @ 1rdfs: subPropertyOf
A

L4
m

:contains O
A

rdfs:subPropertyOf rdfs:subPropertyOf “‘\‘
:hasIngredient "::::‘,‘rdfszSUbPr°PertY°f :hasIngredient ’ Il: rdfs:subPropertyOf

rdfs:subPropertyOf rdfs:subPropertyOf ',":
:hasTopping .'::::‘,' rdfs:subPropertyOf 2

:hasTopping ('
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rdfs:domain

:hasTopping @ rdfs:domain :.: Pizza

rdf:type .7

L d
»
L 4
4
L d

) ] _.-*":hasTopping
:PizzaMargherita @ »@® :Mozzarela

nemo &



rdfs:range

rdfs:range

:hasTopping @& »@ :PizzaTopping
L
X rdf : type
:hasTopping \
:PizzaMargherita @ »@® :Mozzarela

nemo &



rdfs:domain e rdfs:range - Perigo!

ex:
ex:
ex:

ex:
ex:
ex:
ex:

hasBakingTime
hasBakingTime
hasBakingTime

hasBakingTime
CakeRecipe
CasseroleRecipe
PieRecipe

rdfs:domain
rdfs:domain
rdfs:domain

rdfs:domain

rdfs:subClassOf
rdfs:subClassOf
rdfs:subClassOf

nemo &

ex:CakeRecipe
ex:CasseroleRecipe
ex:PieRecipe

ex:0venRecipe
ex:0venRecipe
ex:0venRecipe
ex:0venRecipe

Gri
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RDFS: Anotacoes

*  RDFS prové quatro propriedades de anotagao que relacionam um
recurso com ... :

— its name — rdfs:label
— a comment describing it in more detail — rdfs:comment

— a web location that contains information about it — rdfs:seeAlso

— a web location that provides a definition of it — rdfs:isDefinedBy




RDF & RDFS

- RDF e RDFS fornecem um vocabulario de alto nivel — um
conjunto de termos — de uso geral para favorecer a estruturacao
e interpretacao dos dados.

*  Vocabularios de alto nivel ou ndo podem ser reutilizados de
maneira simples em diferentes fontes RDF independentes.

« Conjuntos de dados que concordam em seus vocabularios séo
(supostamente) mais faceis de integrar, pois 'falam a mesma
linguagem'.

* Por vezes sao usados vocabularios mais ou menos "gerais" com
propdsitos similares aos termos de RDF, RDFS e também OWL,
porém normalmente com uma semantica ligeiramente diferente.
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Fundamentos basicos
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Como consultar um grafo RDF?

Buscando por "padroes” no grafo!




:country (;FrancoPrussianWar)——:end—»»xslg;lar zcountry

:combatant

:country

:winner

:country

:country

(: BBjarnsonJ (: FMistralJ (: JEchegarayJ

:winner :winner :winner

:year

1901 1902 1903

1904
xsd:gYear rdf:type xsd:gYear rdf:type | xsd:gYear

xsd:gYear

rdf: type

xsddﬁteger 4——:maxWinners———{fNobelPrizeLiterature]———rdfs:subClassOf——> :NobelPrize

rdfs:label rdfs:label rdfs:label

"Nobel in Literature"@enl I"Nobel de Literatura"@es| I"Nobel"@enl

SPARQL
Caso de Uso

Quem sao os laureados com o
Prémio Nobel de Literatura que
lutaram em guerras?

Dé-me o IRl do laureado, o ano do
prémio e 0 ano em que a guerra
terminou.

Escola Regional
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Quais Prémios Nobel de Literatura foram
concedidos?

This is a type of triple | am looking for in my graph

— rdf:type —{ :NobelPrizelLiterature ]

This is a variable in my query This is the IRl of a resource in my graph




/ SPARQL

:country :FrancoPrussianWar |—:end—> xs;:8g7Yl3ar :country CaSO d e l 'SO

war

icombaitant * Quais Prémios Nobel de Literatura
f ! foram concedidos?

:country :country :country

| | i
(:BBjmrnson) (:FMistral) (:JEchegarayJ © 4 casamentos dO padrao‘”
! f f N

:winner :winner :winner :winner :winner

:year

1901 1902 1903 1904
xsd:gYear rdf: type xsd:gYear rdf:type | xsd:gYear rdf:type xsd: gYear

xsd:igteger - :maxWinners‘-(: NobelPrizeLiteratureJ——rdf‘s:subClassOf‘—> :NobelPrize

rdfs:label rdfs:label rdfs:label

"Nobel in Literature"@enl l"Nobel de Literatura"@es| I"Nobel"@en]

[
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E em que ano foram concedidos?

[ ?nplYear ]

T

ryear

— rdf:type —»[ :NobelPrizelLiterature ]




4 SPARQL

:country [:FrancoPrussianWar)—:end—> xs;:8g7vlar :country

il Caso de Uso

e - Quais Prémios Nobel de Literatura
-country :country :country foram concedidos em que ano?

(:BBjoTrnson) [:FMist‘r\al] (:JE/c‘hegaray] ° 4 CasamentOS do padr‘éo”'

:winner :winner :winner :winner :winner

:NPL1901

:year

1901 1902 1903 1904
xsd:gYear rdf: type xsd:gYear rdf:type | xsd:gYear rdf:type xsd:gYear

xsd:ifteger <—:maxWinners—(:NobelPrizeLiterature)—rdf’s:subClassOf—> :NobelPrize

rdfs:label rdfs:label rdfs:label

"Nobel in Literature”"@en | | "Nobel de Literatura”@es l l "Nobel"@enl

Escola Regional
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Quem foram os vencedores?

[ ?nplYear ]

T

1year

[ ?npWinner }7 :winner — rdf:type —»[ :NobelPrizeLiterature]




:France

/ SPARQL

:country (:FrancoPrussianWar)——:end—»»xs;iilar :country

il Caso de Uso
: combatant .

Quem sao os laureados com o

:country :country :country Prémio Nobel de Literatura, em
(THommsen (:88jernson|  (iFMistral] (:JEchegaray) que ano e quem foram os
t { N / vencedores?

:winner :winner :winner :winner

o iprev 5 casamentos do padrao!!!
:NPL1903 :NPL1904
L nextrliNPLIS04)
:year :year
1901 1902 1903 1904
xsd:gYear rdf: type xsd:gYear rdf:type | xsd:gYear rdf: type xsd:gYear
xsdinteger <«— :maxWinners <N 1 i rdfs:subClassOf —| :NobelPrize
rdfs:label rdfs:label rdfs:label
"Nobel in Literature"@enl I"Nobel de Literatura"@esl ["Nobel"@en]

[ J
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Quem foram os vencedores que lutaram em
uma guerra?

T

1year

[ ?npWinner }—:winner — rdf:type—»[:NobelPrizeLiterature]

:combatant




:war ‘\\\\\\\\\\\\\\\\\

:country (EFrancoPrussianWaf}——:end—»»xs;iilar scountry

twar

:country :country :country

:winner :winner :winner

(:BBjarnson) (:FMistral) (:JEchegarayJ

:winner :winner

:year

1901 1902 1903 1904
xsd:gYear rdf: type xsd:gYear rdf:type | xsd:gYear rdf:type xsd:gYear

xsdﬁﬁteger <——:maxwinners————(:NobelPrizeLiterature)———rdfs:subClassOf——> :NobelPrize

rdfs:label rdfs:label rdfs:label
"Nobel in Literature"@enl I"Nobel de Literatura"@esl ["Nobel"@en]

SPARQL
Caso de Uso

*  Quem sdo os laureados com o
Prémio Nobel de Literatura, em
que ano e quem foram os
vencedores que lutaram em
alguma guerra?

* 1 casamento do padrao!!!

Escola Regional
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Quem foram os vencedores que lutaram em
uma guerra € em que ano a guerra acabou?

[ ?nplYear ]

T

1year

[ ?npWinner }— twinner — rdf:type—»[ :NobelPrizeLiteratureJ

:combatant

:end—————+[ ?warEndYear ]

| ?war |




:war ‘\\\\\\\\\\\\\\\\\

:country (EFrancoPrussianWaf}——:end—o»xs;iglar scountry

twar

:country :country :country

:winner :winner :winner

(:BBjarnson) (:FMistral) (:JEchegarayJ

:winner :winner

:year

1901 1902 1903 1904
xsd:gYear rdf: type xsd:gYear rdf:type | xsd:gYear rdf:type xsd:gYear

xsdﬁﬁteger <——:maxwinners————(:NobelPrizeLiterature)———rdfs:subClassOf——> :NobelPrize

rdfs:label rdfs:label rdfs:label
"Nobel in Literature"@enl I"Nobel de Literatura"@esl ["Nobel"@en]

SPARQL
Caso de Uso

*  Quem sio os laureados com o
Prémio Nobel de Literatura, em
que ano e quem foram os
vencedores que lutaram em
alguma guerra e em que ano a
guerra acabou?

* 1 casamento do padrao!!!

Escola Regional
de Informatica ES
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Padrao — SPARAQL
rdf:type—»[ :NobelPrizeLiterature }

Just like in Turtle, we

can add prefixes to make
our query more compact

NPL1901
L PREFIX : <http://example.org/> NPL190?2
SELECT * :NPL1903
WHERE { :NPL1904
?npl a :NobelPrizeliterature
}

[ J
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Padrao — SPARQL

ryear

rdf:type —»[ :NobelPrizelLiterature ]

7npl ?nplYear

:NPL1901 "1901"~"xsd:gYear

PREFIX : <http://example.org/> :NPL1902 | “1902"""xsd:gYear
:NPL1903 “1903"~"xsd:gYear

SELECT *

WHERE { :NPL1904 | “1904"~~xsd:gYear

?npl a :NobelPrizeliterature
?npl :year ?nplYear

}

[ J
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Padrao — SPARQL

[ ?npWinner }7 :winner—

PREFIX

T

ryear

SELECT *
WHERE {

?npl a :NobelPrizeliterature

}

?npl :year ?nplYear
?npl :winner ?nplWinner

rdf:type———+(:NobelPrizeLiteratureJ

<http://example.org/>

nemo &

?npl ?nplWinner ?nplYear
:NPL1901 :SPrudhomme "1901"~"xsd:gYear
:NPL1902 : TMommsen |“1902"~"xsd:gYear
:NPL1903 :BBjornsgn “1903"~"xsd:gYear
:NPL1904 :FMinstral |“1904"~"xsd:gYear
:NPL1904 :JEchegaray “1904"~"xsd:gYear

Gri
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Padrao — SPARQL

Y

ryear
[ ?npWinner }—:winner— 7npl rdf:type—{ :NobelPrizeLiterature]
Ll l ?npl ?npWinner ?nplYear
:NPL190@1 :SPrudhomme "1901"~"xsd:gYear :FrancoPrussianWar

T PREFIX : <http://example.org/>

SELECT *
WHERE {

?npl a :NobelPrizelLiterature
?npl :year ?nplYear

?npl :winner ?nplWinner

?war :combatant ?nplWinner

[ J
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Padrao — SPARQL

ryear

:winner— rdf:type—{ :NobelPrizelLiterature J
?

:combatant

:end—»[ ?warEndYear ] l

?npWinner ?nplYear ?warEndYear
PREFIX : <http://example.org/> :SPrudhomme|"1901"~"xsd:gYear "1871"~"xsd:gYear

SELECT ?nplWinner ?nplYear ?warEndYear
WHERE {

?npl a :NobelPrizeliterature
?npl :year ?nplYear

?npl :winner ?nplWinner

?war :combatant ?nplWinner
?war :end ?warEndYear

[ J
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primeiras "triplas" (zimIT 10)

Minha 1a consulta SPARQL /7 e consuts rtorme s

encontradas no endpoint indicado
(http://dbpedia.org/sparal), que
Abra o site satisfacam o padrao indicado na
L consulta. Neste caso,
https://yasqui.triply.cc/ (?sub ?pred »obj) onde a ? indica
Aparecera a seguinte query varidveis que serdo "casadas" com
os valores das triplas que
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> "casarem" com o padrﬁo.
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> Um ponto () deve ser usado ao
SELECT * WHERE { final de cada padrao-tripla.
?sub ?pred ?obj . Nesta consulta, qualquer tripla
} casard com este padrao, pois ele é
LIMIT 10 "aberto", nao especificando

nenhuma parte da tripla, apenas
varidveis.

Execute-a D

endpoint padrao: hitp://dbpedia.org/sparg|

[ J
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https://yasgui.triply.cc/
http://dbpedia.org/sparql
http://dbpedia.org/sparql

Consultas SPARQL

/ A consulta pode ser mais
g . SELECT DISTINCT *
especifica ao fixar alguma parte

do padrao. Estaretorna 100
recursos que sao "instancias de" } LIMIT 100
Film (?sujeito [is] 2 Film) no
vocabulario defindo em
k http://dbpedia.org/ontology/

WHERE { ?sujeito a < >

PREFIX dbo: <http://dbpedia.org/ontology/>

SELECT DISTINCT *

4 O nome "completo"” pode ser \

substituido por um "abreviado",
desde que um prefixo esteja

\definido: PREFIX dbo: <http://.> )

’WHERE { ?sujeito a |dbo:Film |.
} LIMIT 100

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

/ Todos os recursos devem ser um

nome "completo” ou "abreviado". PREFIX dbo: <http://dbpedia.org/ontology/>

Excec¢do para rdf: type que, por ser SELECT DISTINCT *
muito usado, pode ser WHERE { ?sujeito |rdf:type |dbo:Film .
representado como "a"

} LIMIT 100

\_ ("sugar syntax") /)
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http://dbpedia.org/ontology/Film
http://dbpedia.org/ontology/Film
http://dbpedia.org/ontology/

Consultas SPARQL

Combinando 2 padroes, esta consulta \
seleciona todos os recursos que sao
instancias de Filme E que tém um titulo

especificado via predicado 1avel defindo em
http://www.w3.0rg/2000/01/rdf-schema

[ PREFIX dbo: <http://dbpedia.

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
org/ontology/>

select distinct *

where { ?sujeito a dbo:Film .

?sujeito rdfs:label ?titulo

/ Em particular, alguns valores sao definidos \
com tipos de dados especificos que podem
ser filtrados. O idioma, em particular, pode
ser filtrado usando FILTER (lang(?titulo) =
'en'), por exemplo, para resultados em
K lingua inglesa.

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

PREFIX dbo: <http://dbpedia.org/ontology/>
select distinct *
where { ?sujeito a dbo:Film .

?sujeito rdfs:label ?titulo
FILTER (lang(?titulo) = 'en')

} LIMIT 100

=l
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de Informatica ES


http://www.w3.org/2000/01/rdf-schema#

Consultas SPARQL

Quando o sujeito se repete em varios
padrodes, basta usar um ponto e virgula (ao
invés do ponto) para omiti-lo na linha
seguinte.

~

N

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX dbo: <http://dbpedia.org/ontology/>

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX dboW: <http://dbpedia.org/ontology/Work/>

xSELECT DISTINCT *

WHERE { ?sujeito a dbo:Film

rdfs:label ?titulo

dboW: runtime ?tempo .

FILTER (lang(?titulo) = 'en')
} LIMIT 100

[ J
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Consultas SPARQL

///’ ‘\\\ PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
As variaveis a s.e.rem retornadas podem ser PREFIX dbo: <http://dbpedia.org/ontology/>
especificadas no SELECT.

Elas também podem ser ordenadas na
clausula orDER BY
Também existem fungdes que permitem
fazer a conversao para um tipo de dado SELECT DISTINCT ?titulo ?minutos
especifico ( xsd: f1oat () ). Esta pode ser WHERE { ?sujeito a dbo:Film ;
feita usandoum BIND .. as para associar
K o valor resultante a uma variavel.

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX dboW: <http://dbpedia.org/ontology/Work/>

dboW: runtime ?tempo

\ rdfs:label ?titulo ;

BIND ( xsd:float(?tempo) as ?minutos)
FILTER (lang(?titulo) = 'en')

}

ORDER BY DESC (?minutos) ?titulo

LIMIT 100
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Consultas SPARQL

Esta consulta retorna 100 recursos do tipo )

filme que tém titulo em inglés e tém uma
duragao e um or¢camento, ordenando
primeiro pela maior duragao, e depois em
ordem alfabética.

N

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX dbo: <http://dbpedia.org/ontology/>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX dboW: <http://dbpedia.org/ontology/Work/>
\
SELECT DISTINCT ?titulo ?minutos ?orcamento
WHERE { ?sujeito a dbo:Film ;
rdfs:label ?titulo ;
dboW: runtime ?tempo ;
dbo:budget ?orcamento
BIND (xsd:float(?tempo) as ?minutos)
FILTER (lang(?titulo) = 'en')

}
ORDER BY DESC (?minutos) ?titulo

LIMIT 100

Escola Regional
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Resultado

titulo minutos budget
1 "Anchorman (ﬁlm series)"@e" " 636.0-""‘xsd:ﬂoal --7_6E7-“<hltp:/ldbpedna.org/datalype/usDollar>
2  "The Clock (2010 fllm)"@en "1 440.0-‘“‘xsd:ﬂoal " 00000'0--“"<hup://dbpedla.org/datatype/usDoIIar>
3 "Harry Potter (ﬁlm series)"@e" "11 79.0-“"xsd:ﬂoat " ‘259-“<http://dbpedua4org/datatype/usDoIlar>
4 "Puppet Master (ﬂlm series)-@en 11 60.0-""xsd:ﬂoat --4230000_0--“<hltp://dbpediaorg/dalatype/usDolIar>
5 "The Diamond from the Sky-@en -goo_oﬂxsd:ﬂoat --800000_0--“<hup://dbpedia.org/datatype/usDoIIar>
6 "Berlin Alexanderplatz (miniseries)"@€" "894,0"""xsd float *1.3E7~""<http://dbpedia.org/datatype/usDoliar>
7  "American Pie (film sel.ies)-@en -788_0-std:noat " ‘47E8n“<hup://dbped|a.org/datatype/usDoIlar>
8 "Mission: Impossible (fllm series)-@en .768‘0-std:ﬂoat --8‘28E8n”‘<hup://dbpediaAorg/datatype/usDolla»
9  "Pirates of the Caribbean (film series)"@¢" *726.0""xsd:float "1.274"""<http://dbpedia.org/datatype/usDollar>
10 "The Million Dollar Mystery-@en .690.0-“xsd:ﬂoat " 25000_0-“"<hup:/!dbpedia.org/datatype/usDoIlar>

showing 1 to 10 of 10 entries

Escola Regional
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Consultas SPARQL

/Se ter um or¢amento for uma caracterl’stith PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
opcional (nem todos tém), esse padrao em PREFIX dbo: <http://dbpedia.org/ontology/>
particular devera ser usado dentro de uma PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
cldusula opTIONAL ()
Se houver duas ou mais caracteristicas
opcionais desconectadas, entdo varias
clausulas orrIONAL () devem ser usadas.

PREFIX dboW: <http://dbpedia.org/ontology/Work/>

SELECT DISTINCT ?titulo ?minutos ?orcamento

Ao colocar varios padrées em uma Unica WHERE { ?sujeito a dbo:Film ;
clausula opTIONAL (), entdo os resultados, rdfs:label ?titulo ;
mesmo opcionais, sO serao retornados se dboW: runtime ?tempo
\tOdos forem encontrados (tUdo ou nada)' OPTIONAL {?sujeito dbo:budget ?orcamento}

BIND (xsd:float(?tempo) as ?minutos)
FILTER (lang(?titulo) = 'en')

}

ORDER BY DESC (?minutos) ?titulo

LIMIT 100
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Consultas SPARQL

f Se o valor para a variavel titulo puder ser \ PREFIX dbo: <http://dbpedia.org/ontology/>
obtida a partir de duas propriedades, os PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>
padroes correspondentes deve estar
conectados via uma clausula {} union {}
(ou mais de uma, se forem mais

\_ propriedades) /\

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

PREFIX dboW: <http://dbpedia.org/ontology/Work/>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>

xSELECT DISTINCT ?titulo ?minutos ?orcamento
WHERE { ?sujeito a dbo:Film ;
dboW: runtime ?tempo
{?sujeito rdfs:label ?titulo }
UNION {?sujeito foaf:name ?titulo }
OPTIONAL {?sujeito dbo:budget ?orcamento}
BIND (xsd:float(?tempo) as ?minutos)
FILTER (lang(?titulo) = 'en')

}
ORDER BY DESC (?minutos) ?titulo

LIMIT 100

........ 8]
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Consultas SPARQL

Se quisermos também saber o nome dos
diretores de cada filme, entao precisamos

primeiro, ligar cada filme a um diretor:
?sujeito dbo:director ?diretor

Depois buscar a(s) propriedade(s) de

diretor que descreve(m) o seu nome:
?diretor rdfs:label ?nomeDir

Ve

(um filme aparecera varias vezes, uma
para cada diretor e para cada nome de
diretor.

Observem que se um filme tem mais de
um diretor, ou se ha mais de um nome por
diretor, havera “repeticoes” no resultado

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX dbo: <http://dbpedia.org/ontology/>

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX dboW: <http://dbpedia.org/ontology/Work/>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>

SELECT DISTINCT ?titulo ?minutos ?orcamento ?nomeDir
WHERE { ?sujeito a dbo:Film ;
dboW: runtime ?tempo ;
dbo:director ?diretor
{?sujeito rdfs:label ?titulo }
UNION {?sujeito foaf:name ?titulo }
OPTIONAL {?sujeito dbo:budget ?orcamento}
?diretor rdfs:label ?nomeDir
BIND (xsd:float(?tempo) as ?minutos)
FILTER (lang(?titulo) = 'en')

}
ORDER BY DESC (?minutos) ?titulo

( J
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Atividade

Vamos escolher um outro tema e modificar as queries para realizar
consultas semelhantes.

1.  Busquem na wikipedia por um tema de interesse: livros, filmes,

carros, jogos
2. Tentem modificar as queries para o seu tema escolhido (dificil
conseguir de primeira, mas a tentativa, por mais que seja frustrada,

vai ajudar no aprendizado)
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Discussoes

slides adaptados de Tiago Sales,
Giancarlo Guizzardi e Joao Paulo
Almeida

!
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Problemas:

1. Definigao "fraca" de vocabularios/ontologias
2. Muita liberdade na instanciacao desses vocabularios

O problema nao esta na tecnologia, mas no seu (mal) uso!
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Problemas:

WIKIDATA

Main page
Community portal
Project chat
Create a new Item
Recent changes
Random Item
Query Service
Nearby

Help

Donate

Lexicographical data
Create a new Lexeme

Recent changes
Random Lexeme

Tools

What links here
Related changes
Special pages
Permanent link
Page information
Concept URI
Cite this page

Item Discussion

trophy (381165

reward for a specific achievement
Trophy Cup

» In more languages

Statements

subclass of P award <

~ 0 references

o .
& prize

~ 0 references

@ work of art

~ 0 references

e hySiCal ODJECt < mm—

~ 0 references

& edit

+ add reference

& edit

+ add reference

& edit

+ add reference

& edit

+ add reference

+ add value

Read Vi

& edit
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Problemas:

Should it be possible to instantiate these Occurrence
two classes simultaneously?

subClassOf

Thanking
A A
subClassOf subClassOf
Concrete Object

A A

subClassOf subClassOf

Physical Object

subClassOf subClassOf
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Problema Analogo:

“We shall do a much better programming
job, provided that we approach the task
with a full appreciation of its
tremendous difficulty, [...] we stick to
modest and elegant programming
languages, [...] we respect the intrinsic
limitations of the human mind and
approach the task as Very Humble
Programmers.”

Edsger W. Dijkstra (1972). “The Humble Programmer”, ACM Turing Award Lecture
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Solucao Analoga:
L |

y
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Solucao:

owl:disjoinm subClassOf
@

owl:disjointWith

‘\\\\\\\~ subClassOf
subClassOf @
A a
subClassOf subClassOf
Concrete Object

A

Recognition
A

subClassOf subClassOf

Physical Object

subClassOf subClassOf

With gUFO, we would know this
is not possible!
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Evolucao da Internet Web

O O <

WEB 1.0 WEB 2.0 WEB 3.0

* Read only connecting * Read and Write Connecting People * Read, Write and Execute
information Connecting Knowledge
¢ Dynamic
Static e Semantic
: « Social Media '
¢ Basic Web Pages * Semantic Web
* User Generated Content
e Html e dApps
* Mobile Access
» Ecommerce * Users Monetize Their Data
¢ High quality Camera & Video
¢ Java & Javascript * NFTs
* Apps

* VR &AR (Metaverse)
¢ Corps Monetizing Your Data

* Permissionless Blockchains

* High-speed Communication
* Artificial Intelligence

[ J
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* Global Internet Access
* Interoperability

https://tinyurl.com/4e8h9s72



https://tinyurl.com/4e8h9s72
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Como usar com outras linguagens?

1. Baixar o resultado de uma query em csv

2. Rodar queries em um endpoint (local ou externo) usando bibliotecas
das linguagens, exemplos
a. SWI-Prolog: semweb package -> fatos

b. Python: rdflib e outras -> [istas

c. Java, Javascript, R, Ruby e outras
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