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Dinosaur Example




Namespace Dino

dino: <http://purl.org/dinos/>




Dinosaur Class

Qfsilass)

| rdf:type

@o:Dinos@
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Dinosaur Instance

Qfsilass)

| rdf:type

@o:Dinos@

A

| rdf:type




SPARQL
Query Language for RDF




A
Instances of the Dinosaur class

(SPARQL)

Qfsilass)

| rdf:type

SEILIEC ol
WHERE { ?d rdf:type dino:Dinosaur }




Place Class

rdfs:Class
G

rdf:type
y/p ‘\df:type
@o:Dinos@ Gino:PlacD

A

| rdf:type




Place Instance

rdfs:Class
G

rdf:type
y/p ‘\df:type
@o:Dinos@ Gino:PlacD

A A

| rdf:type I rdf:type




A
Instances of the Place class

(SPARQL)
Qfs:ClaD‘

\df:type

Qino:PlacD

A

I rdf:type

>

SELECT ?pl

WHERE { ?pl rdf:type dino:Place }




Place Instance

rdfs:Class
G

rdf:type
y/p ‘\df:type
@o:Dinos@ Qino:PlacD

A A

| rdf:type | rdf:type

dino:origin

&
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Origin: Lance Creek

rdfs:Class
G,

\df:type

Qino:PlacD

A

| rdf:type
dino:origin

SELECT “?d

WHERE { ?d dino:origin dino:Lance Creek }
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Resources and their origins

( o > dino:origin > < . >

SRR “=ice i

WHERE { ?d dino:origin ?or }
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Dinosaurs and their origins

rdf:type v wype
(pinosaur_ C race D

ALY A

| rdf:type l rdf:type

| (?din) dino:origin >< >

SELECT ?din ?
WHERE { 2din rdf:type di
?dln dlno:orlgln ?or }




_

Analyzing in the Space

Montana
| | ismarck
A Munoviers =
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= Ogden™ ol
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Triceratops in a Graph

e

QmosauD | part of
rdf: type @yommD
| part of
MNHN 1912 20
Converse County
dino:origin | part of
A
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Tyrannosaurus in a Graph

o>
% A

QinosauD |part of
1
a
I part of
@H PR2081 |

/ Coun ostos)

Cheyenne River
Indian Reservation
dino:origin | part of
A

<Hel| Cre@
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Analyzing in the Space

S
2 A

@<

Cheyenne River
Indian Reservation
( Hel CreD e >

Converse County

‘
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\A (
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Analyzing in the Space

/ A
Cheyenne River Converse County
Indian Reservation

‘
o AN
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Origin: Lance Creek

.
Converse County

A -

| part of

dino:origin

SELECT “?d

WHERE { ?d dino:origin dino:Lance Creek } @Ce Cr@
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Origin: part of Converse County

C e D
Converse County
dino:origin | part of
SELECT 2d y

WHERE { ?d dino:origin ?pl . (:::: ?pli:::>

?pl dino:partOf dino:Converse _County }
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Origin: part of Wyoming

- I
Converse County

A _

| part of

dino:origin

SELECT “?d

WHERE { ?d dino:origin °?pll . (:::: ?pli:::>

?pll dino:partOf ?pl2 .
?pl2 dino:partOf dino:Wyoming }
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Origin: part of USA
C o D

| part of

rt of
> i
Converse County

A :

| part of

dino:origin
SELECT ?din

WHERE { ?din dino:origin °?pll . A 2pl
?pll dino:partOf ?pl2 . '

?pl2 dino:partOf ?pl3
?pl3 dino:partOf dino: USA }




Origin: Iiance Creek or Hell Creek

w

dino:origin

O dino:origin
Hell CreD O 0

A

Lance Creek

SELEET. 2'd
WHERE {
{ ?d dino:origin dino:Lance Creek }
UNION
{ ?d dino:origin dino:Hell Creek }
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Resources with the part of

relationship
(UASAD

| part of
@yominD
A

| part of

Converse County

A

| part of

?pl
SELECT 211 212

WHERE { 2?11 dino:partOf 2?12 }




DBPedia
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W Paris - Wikipedia, the free encyclopedia

6 enwikipedia.org/wiki/Paris < Bv Google A R ¥+ @

-
Create account & Login l—

Article  Talk Read View source View history |Search Q

WikipepiA ~ Paris u
The Free Encyclopedia From Wikipedia, the free encyclopedia Coordinates: (g 48°51'24"N 2°21'03°E
Main page This article is about the capital of France. For other uses, see Pans (disambiguation).
H i I ' I3
Contents Paris (English / pi !, oy peris/; Paris
Featured content French: [paki| (i list=n)) 15 the capital and
Current events most populous city of France. It is situated
Random article on the River Seine, in the north of the
Donate to Wikipedia country, at the heart of the lle-de-France
; region. Within its administrative limits (the
~ Interaction )
Help 20 arrondissements), the city had
N 2.234 105 inhabitants in 2009 while its
AETRECE t litan area is one of the largest
Community portal eropy T _
Recent changes
Contact page France
 Tools Region lle-de-France
¥ Print/export Department Paris -
< | Lo . L
Subdivisions 20 arrondissements
Government
* Mayor (2008-—14) Berrand Delanoé (F3)
Area'"
* Urban (2010) 2,844 8 km?
(1,098.4 sq mi)
* Metro (2010) 17,174 4 km*
(6,631.1 sg mi)
—ay »Land' 105.4 km? (40.7 sq mi)
s R
Population (2010)"°
* Rank 1stin France

Infobox

Wikipedia

] refox
W lle-dle-France - Wikipedia, the free encyc...

(- en.wikipedia.org/wiki/lle-de-France_(region) < E"’ Google

(Redirected from lle-de-France (region)|

Main page
Contents .

Featured contf ———l el

For other uses, see lle-de-France (disambiguation).

Current event: .
——— Cﬂllﬂtnf I I FFEHCE Region of France
Donate to Wi )
DY Prefecture Paris
- \':telracﬂon DEﬂﬂ nmentﬁ 8 [hidE:
elp
About Wikip) aris =
Community] Ez=onne
Recent cha Hauts-de-Seine
jact Seine-Saint-Denis
» Tools Seine-et-Marne
» Printlexport Val-de-Marne
— Vald'Oige
rvelines
Government
* President Jean-Faul Huchon (P3)
Area
= Total 12,012 km? (4,638 sq mi)

Population (2012)!"]
- Total 11,914,812
= Density 990/km? (2,600/sq mi)

P B & fi

Create account & Login

Article  Talk Read Edit View history |Search Q
‘The Free Encyclopedia From Wikipedia, th? free encyclopedia Coordinates: (g 48°30°N 2°30°E

ile-de-France




DBPedia

S

Country

Tle-de-

Departments \ France

Prefey w




DBPedia (URIs)

/7~ 2\

http://en.wikipedia.org/wiki/France

\_
o' d

http://en.wikipedia.org/wiki/ile-de-France_(region)

http://en.wikipedia.org/wiki/Paris http://en.wikipedia.org/wiki/Yvelines

N N
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DBPedia - English

= 4 million things
= 3.22 million classified in a consistent ontology

o 832,000 persons
639,000 places (427,000 populated)

372,000 creative works

o 116,000 music albums; 78,000 films; 18,500 video games
209,000 organizations
226,000 species

5,600 diseases.

|

O

O

O

|
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DBPedia - International

= 119 languages
= 24.9 million things
= 16.8 million interlinked with English

= 12.6 million unique things




Linked Data

Music- @
brainz

,' Geo- HBpecks RDF Book
DBtune |1 names {_, Mashup
|

Jamendo

us _ DBLP
Census Pl‘G]E{I
Data Guten-

berg

Source: http://lod-cloud.net/

Datasets published following Linked Data ‘format’: 05/2007




Linked Data

ECS
South-
ampton

RDF Book
Mashup

Jamendo — -

us
Census
Data

Wiki-
COompany

Source: http://lod-cloud.net/

Datasets published following Linked Data ‘format’: 11/2007




Linked Data

Audio-
Scrobbler

Flickr
exporter

MySpace
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Crunch

BBC
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Data

1
RDF Book
p BBk Fact- Mashup
rogrammes hook Linked DBLP
MDB Berlin
Census Pub RKB
Data ice Explorer
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Project Hannover
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berg

Source: http://lod-cloud

As of September 2008

Datasets published following Linked Data ‘format’: 2008




Linked Data
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Source: http://lod-cloud.ne

PubMed
As of July 2009

Datasets published following Linked Data ‘format’: 2009




Linked Data
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Linked Data
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Linked Data
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DBPedia (URIs)

dbpedia-owl.country
7~ O\ » o

http://dbpedia.org/resource/Paris http://dbpedia.org/resource/France

\—/ \_/




= db
= db
= db
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Predefined Namespace Prefixes

http://dbpedia.org/spargl?nsdecl

pedia — http://dbpedia.org/resource/
pedia-owl — http://dbpedia.org/ontology/

prop — http://dbpedia.org/property/



http://dbpedia.org/sparql?nsdecl
http://dbpedia.org/ontology/

Paris - France

URIs

dbo:country
> /\
dbr:Paris dbr:France




Ontology Classes

http://mappings.dbpedia.org/server/ontology/classes/

Class Examples

City Cambridge, Berlin, Manchester

Country Spain, Iceland, South Korea

Politician George W. Bush, Nicolas Sarkozy, Angela Merkel

Musician AC/DC, Diana Ross, Royksopp

Music album Led Zeppelin lll, Like a Virgin, Thriller

Director Woody Allen, Oliver Stone, Takashi Miike

Film The Great Beauty, Hysterical Blindness, Breakfast at Tiffany's
Book The Lord of the Rings, The Adventures of Tom Sawyer, the Bible

- Computer Game Tetris, World of Warcraft, Sam & Max hit the Road
Technical Standard HTML, RDF, URI

(DBPedia, http://wiki.dbpedia.org/Datasets2014, 09/05/2015)



http://mappings.dbpedia.org/server/ontology/classes/
http://wiki.dbpedia.org/Datasets2014

Ontology Classes

http://mappings.dbpedia.org/server/ontology/classes/

Class Instances

Resource (overall) 4.233.000
Place 735
Person 1.450.000
Work 411
Species 251
Organisation 241

(DBPedia, http://wiki.dbpedia.org/Ontology, 09/05/2015)



http://mappings.dbpedia.org/server/ontology/classes/
http://wiki.dbpedia.org/Ontology

Settlement Class

dbo:country
: )

rdf:type

A

dbo:Settlement

N

The rdf: type edge denotes that a resource
(Paris) belongs to a Class (Settlement).




Property party

dbo:country
. )
dbr:Paris

dbpprop:party

dbo:Settlement

/‘R \—/

dbr:Socialist_Party (France)

N




DBPedia SPARQL Query Editor

http://dbpedia.org/sparql



http://dbpedia.org/sparql

Paris Example




Instances of the Settlement class

rdf:type

A

dbo:Settlement

N/

select distinct ?sett
where {?sett a dbo:Settlement}




Mayor of Paris

Sl LT G|
WHERE {dbr:Paris dbo:mayor ?m}




Mayor of Paris

Sl LT G|
WHERE {dbr:Paris dbo:mayor ?m}




_
Cities whose mayor was born in

Paris

PEREC'T 2@
where {?c dbo:mayor ?m .
?m dbo:birthPlace dbr:Paris}




Property party

dbo:country
. )
dbr:Paris

dbpprop:party

dbo:Settlement

/‘R \—/

dbr:Socialist_Party (France)

N




_
Cities managed by the French

Socialist Party

select distinct ?organ
where {?organ a dbo:Settlement .
?organ dbp:party <http://dbpedia.org/resource/Socialist Party (France ) >}




Tulip Example




Tulip

= http://en.wikipedia.org/wiki/Tulip
= dbpedia:Tulip

o http://dbpedia.org/resource/Tulip
= http://dbpedia.org/page/Tulip
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Tuplip - Class FloweringPlant

the rdf : type edge denotes that a resource
(node) belongs to a Class

(bpedia-owl:FloweringPlant

‘ rdf:type
@pedia:TuD

dbpedia:Tulip rdf:type dbpedia-owl:FloweringPlant .
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Tuplip - Class FloweringPlant

Triple Representation

‘ rdf:type
@oedia-owl:FloweringPlant

‘ rdf:type

@pedia:TuD

dbpedia:Tulip rdf:type dbpedia-owl:FloweringPlant .

dbpedia-owl:FloweringPlant rdf:type rdfs:Class .




_
All FloweringPlants
instances of the FloweringPlant class

(bpedia-owl:FloweringPlant

‘ rdf:type

>

select ?fl
where {?fl a dbo:FloweringPlant}




Property ordo

(bpedia-owl:FloweringPlant @r:Liliak—D
AL

A >4

‘ rdf:type /
dbp:ordo

@pedia:TuD




_

All FloweringPlants ordo Liliales

(bpedia-owl:FloweringPlant @r:Liliales)
o

A 24

‘ rdf:type /
dbp:ordo

>

SELECT ?fl

WHERE {
?fl rdf:type dbo:FloweringPlant ;
dbp:ordo dbr:Liliales .

}
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Challenge: how to exploit?

geo@ceae

!

skos:closeMatch

|

http://dbp ource/LiIiaceae




Reptile Example




Reptile Class

without namespaces

http://dbpedia.org/ontology/Reptile

A

‘ rdf:type

@p://dbpedia.orglpagelGoniurosaurD .

<http://dbpedia.org/page/Goniurosaurus> rdf:type <http://dbpedia.org/ontology/Reptile>




Reptile Class

with namespaces

< dbo:Reptile >
A

‘ rdf:type

http:lldbpedia.orglresourcelGoniurosa@

dbr:Goniurosaurus rdf:type dbo:Reptile




_
Nodes of the Reptile Class - SPARQL

without namespaces

<>
7

df:type
)y

http://dbpedia.org/ontology/Reptile
¢

A rdf:type < ?animal >
‘ rdf:type
< ?animal >

SELECT ?animal
WHERE {?animal rdf:type <http://dbpedia.org/ontology/Reptile>}




SPARQL
“a” replacing “rdf:type”

< ?animal >
/rdf:type

4

http://dbpedia.org/ontology/Reptile

‘\
A rdf:type < ?animal >
‘ rdf:type
< ?animal > .

SELECT ?animal
WHERE {?animal a <http://dbpedia.org/ontology/Reptile>}
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Nodes of the Reptile Class - SPARQL

with namespaces

< ?animal >
/rdf:type

4

QO: Rep@‘\
A rdf:type < ?animal >
‘ rdf:type

<>

SELECT ?anima
WHERE {?animal rdf:type dbo:Reptile}




_
SPARQL

replacing “rdf:type”

< ?animal >
/rdf:type

4

QO: Rep@‘\
A rdf:type < ?animal >
‘ rdf:type

<>

“ b

SELECT ?anima
WHERE {?animal a dbo:Reptile}




Reptile Class

A

‘ rdf:type

http://dbpedia.org/ontology/Reptile

A

‘ rdf:type

http:lldbpedia.orglresourcelGoniurosa@ .

http://dbpedia.org/resource/Goniurosaurus rdf:type http://dbpedia.org/ontology/Reptile .

http://dbpedia.org/ontology/Reptile rdf:type rdfs:Class .
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Property Order: Dinosaur

Goo:Reptile) @r:Dinosau)
‘ rdf:type
dbo:order

@Goniurosa@




_

Nodes of the Reptile Class and
Order Dinosaur - SPARQL

Goo:Reptile) @r:Dinosau)

‘ rdf:type
dbo:order
( ?animal >

SELECT ?animal
WHERE {?animal rdf:type dbo:Reptile .
?animal dbo:order dbr:Dinosaur}




_
Property fossilRange:
Early_Cretaceous

@or: Early_CretaceoE

‘ dbp:fossilRange

@:Embasau@




_
Nodes of the same fossilRange of

the Embasaurus - SPARQL
< ?dino >

\dbp:fossilRange/( ?dino >
‘ dbp:fossilRange

4
Co

‘ dbp:fossilRange

@:Embasau@

SELECT ?dinosaur
WHERE {dbr:Embasaurus dbp:fossilRange ?range .
?dinosaur dbp:fossilRange ?range}




_
Nodes of the same fossilRange of the Embasaurus - SPARQL

Some Results
@dgaros@

dbp:fossilRange @Saurop@
| A:fossilRange

@or: Early Cretaceous

‘ dbp:fossilRange

@:Embasau@

SELECT ?dinosaur
WHERE {dbr:Embasaurus dbp:fossilRange ?range .
?dinosaur dbp:fossilRange ?range}
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Processing the Query

= Process by pattern

o Find [species] whose [origin] — (0..*) part of —
EUA

= Process by inference

o Find [species] whose [origin] — EUA
o Rules:
o |f (A) origin (B) and (B) part of (C) => (A) origin (C)
o |f (A) part of (B) and (B) part of (C) => (A) part of (C)




Cypher

MATCH (dn:Dinosaur)-[:Found]->(pl:Place)

MATCH (pl)-[:Part_of*0..5]->(pl2:Place) WHERE
pl2.id="USA"

RETURN dn.id




SPARQL




Ontologia ResearchCard




Propriedade

rdf:type

card:author > rdfs:Property

-
- -
- ~
- ~

¢ card:autor: .
= i Liz_Fraley

e n === "

:Beyond_theory




Classe

rdf:type

card:BibliographicUnit > rdfs:Class

rdfitype .
:Beyond_theory 0=

card:BibliographicUnit




20F - TvPe W RoTE

Y [ rprs: Proprery )
L _

/
s
r

AUTHOR

____....JKBE’”“L eont Jo 712 FRaler

e s \ /Il
Ve 5335'”5“"”"1'?5' VeARD: FaulLY -wAnn b
- ;B.'EJJMHEUHT -

Ror, L
T )' &

Ry
omeosCund. e




_

Conjunto de Dados

card:autor
:Beyond_theory : >
card:autor
:Configuration_Management SLEA :Christopher_Seiwald

_ _ card:autor
:Configuration_Management >

:.Laura_Wingerd




SELECT ?nome

WHERE { ?nome rdf:type vcard:Name }




SELECT ?publicacao

WHEESE S eiblo e cletiomechgsiEtcil) CNor s @: [Lasz ' e




SELECT ?publicacao ?autor

WHERE { ?publicacao card:authors ?autor }




SELECT 7assunto

WHERE { ?publicacao card:subjects ?assunto }




SELECT 7?7?assunto
WHEEE S eiblo e cleticmeciaeBiciu CInor s @: Tz rEliRey

?publicacao card:subjects ?assunto }




SELECT 7assunto
WHERE { ?publicacao card:subjects 7?assunto

?assunto subj:superset subj:content management }




EENEC T 7?3 SiElNiNee
WHERE { 7?assunto rdf:type subj:Subject }




SEEECT 7assulise
WHERE { ?assunto rdf:type subj:Subject

?assunto subj:superset subj:content management }




SELECT 7?assunto

WHERE { ?assunto rdf:type subj:Subject

{
Tt o) bl 110 che'S Sl 1 Do e e s, M clTle 0SSl S S
UNION
{ ?assunto subj:superset ?super
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Generic Examples

= All classes
SELECT ?classe
WHERE 15 ?classe rditkype owliClass,.j

= All triples (resource, property, value)
Ol L IETOME iz P CE 731
WHERE { ?r ?p ?v }




SWRL

= Place(?pl1), Place(?pl2), Place(?pl3), partOf(?
pl1, ?pl2), partOf(?pl2, ?pl3) -> partOf(?pl1, ?
pL3)




http://dbpedia.org/page/Eye
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Property

Origin of the specimen

var:origin
0o

Detail
This descriptor has
to be used with

great precaution...

property

var:origin

a7
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Using the Property

3” LW Asia and austral isles
var:origin

taxa:V_bengalensis.html —> ( state:asia

2 Cb

3/ Detail
CodedDescription The specimen .
is from Asia or

the austral islands...




Connected Graph

ae e P

)
l I | /@rigin
var. orlgln ¢
taxa:V_bengalensis.html :b state:asia
9

var: orlgx
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Origin in GeoNames

India

var:origin
taxa:V_bengalensis.html ¢ —> http://www.geonames.org/1269750/




Geo Tree

Asia

http://lwww.geonames.org/6255147/

N7

A

gn:parentFeature

i

India

http://www.geonames.org/1269750/

+




Hypergraph

PERSON 5 PERSON 3 PERSON 1

Name @ @ David Name @ ® Julia
Lastname @ e Deville Lastname @ —e@ Jones

Parent Parent @

PERSON 6 PERSON 4 PERSON 2

Name @ ® George
Lastname @ —e Jones
Parent @

Name @ @ Ana
Lastname @ —e@ Stone
Parent @

Name @ @ Mary Name @ ® James

Lasthame @ —e@ Deville Lastname @ —e@ Deville
Parent @- J ~_Parent @

(Jaudete Daltio, 2013)



Licenca

= Estes slides sao concedidos sob uma Licenca Creative
Commons. Sob as seguintes condicoes: Atribuicao, Uso Nao-
Comercial e Compartilhamento pela mesma Licenca.

= Mais detalhes sobre a referida licenca Creative Commons veja
no link:
http://creativecommons.org/licenses/by-nc-sa/3.0/

= Fotografia de capa e fundos: web-drops por Jeremy Hiebert [
http://www.flickr.com/photos/jeremyhiebert/] dispinivel em
http://www.flickr.com/photos/jeremyhiebert/6081389428/



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.flickr.com/photos/jeremyhiebert/
http://www.flickr.com/photos/jeremyhiebert/6081389428/
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