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License

 This work iIs licensed under the Creative Commons
Attribution — Non Commercial — Share Alike License

* You are free:
to Share — to copy, distribute and transmit the work

to Remix — to adapt the work

« Under the following conditions @080
ererting

- Attribution — You must attribute the
» “[source http://www.oeg-upm.net/]” at the footer of each
reused slide
e a credits slide stating: “Linguistic Linked Data: Paving the

Way Towards Maximising (Re)Usability of Linguistic
Resources ” by A. GOmez-Pérez ”

- Non-commercial

- Share-Alike
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The Open Data stars

LINKED 3:‘*
ok ok :

i‘( Make your stuff available on the Web (whatever format) under an open license
i‘(j‘( Make it available as structured data (e.g., Excel instead of image scan or a table)
i\(i\{i\( Use non-proprietary formats (e.g., CSV instead of Excel)
i\{i\(%i\{ Use URIs to identify things, so that people can point at your stuff
i\(i\{i\(i%i\{ Link your data to other data to provide context
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red.

red

Del lat, rete)
1.f. Aparejo
forma de mal
cazar, cerca

2.7 Labor o

Biblioteca v Archivo Consulta

Diccionario de la lengua espaiiola

El Dvcocionario g fz fehgus espafodz (02451 2s la obra de referencia de la Academia, La
edicidn actual —la 22,3, publicada en 2001— incluye mas de 22 000 entradas.

| red Ow

LyLida

Articule enmendado

e

red.
(Del lat. refs).

1. 1. Apargjo hecho con hilos, cuerdas o alambres trabados en
forma de mallas, v convenientemeante dispusesto para pescar,
cazar, cercar, sujetar, etc, |

2.1 Labor o tejido de mallas.
3. 1. redecilla (|| prenda de malla para el pelo).

4, Lugar donde se vende pan U otras cosas que se dan por

3. redecilll
4.1 Lugard

entre verjas.

entre verjas.
B apertium-en-gl 2008-11-18 7 |__
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Escuela de Verano de Inteligencia Artificial, 17 de Junio de 2016, Carmona, Sevilla, Spain

mez-Pérez




RDF onthe Web % % % %

sxadatahub

The easy way to get, use and share data

A / Organizations / Ontology Engineering Group ... / Apertium<RDF EN-ES

Apertium RDF EN-ES

Followers

0

Organization

Ontology

Enginger
ingGroup

Ontology Engineering
Group (UPM)

The Ontology Engineering
Group (OEG) Is based at the

Linguistic
Datasels  Organizat Linked Data L .6 ¢
atasets rganizations About Blog Help

Temminologies, Thesauri and Enawladze Bases
@ Lexicons and Dictionariss
® Linguistic Resource Metzdaiz

& Dataset % Groups O Activity Em{a it B Coe e

Apertium RDF EN-ES

RDF version of the Apertium bilingual dictionary EN-ES. The original dataset (in LM
http://hdl.handle net/10230/17110 . The RDF version of the lexica is mod ng Pleiades hitp: />
madel net/) and the translation module (nttp:/purl.org/net/transiation). M e i

dictionaries at http://linguistic_linkeddata pertium/

Data and Resources . i
f—
e
English lexicon URI Pa— | = G.

This online lexicon not only contains the EN lexical entri.

spanish lexicon URI o
0 Mo a Eane]
This online lexicon not only contains the ES lexical entric

EN-ES translation set URI

c

{o rasource

D af af AP

SPARNOI andnaint

The LLOD diagram is maintained

by the OKFN Working Group on Linguistics
and provided under the

Creative Commons Attribution 3.0 Unported (CC BY 3.0) license

Linguistic Linked Dat
Gome,



LINKED OB'{\"
On the Web ’
achnre

Open Data
Linked Open Data
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Linked Data: why it is important?

+ Facilitate data integration

From heterogeous sources
In different formats
Different granularity

In different languages
From different countries

Choosing How to Publish

BOTH

—b

Human-readable Machine-readable

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
© Asuncion Gomez-Pérez Escuela de Verano de Inteligencia Artificial, 17 de Junio de 2016, Carmona, Sevilla, Spain



LD domains in August 2014

User Generate
Content

Life Sciences T Y
NezD Linguistics

Social Linked Datasets as ol August 2014~ @ @
Cross-domains

Networking
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Foundations

RDF(S) models Unique identifiers: URI

identify or name a resource
Property ——— g value

Equivalence links to other datasets
Same As

Data navigation

http://iflastandards.info/ns/fr/frbr/frbrer/C1005 http://iflastandards.info/ns/fr/frbr/frorer/C1001
Is creator of
Person Work
Isa Isa
- Is creator of |
Cervantes El Quijote
http://datos.bne.es/resource/XX1718747 http://datos.bne.es/resource/XX3383563

Cervantes

http://dbpedia.org/resource/Miguel_de_Cervantes ¢ Cervantes

http://viaf.org/viaf/17220427

lgﬁ'"""':% Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources

ingGroup © Asuncion Gomez-Pérez Escuela de Verano de Inteligencia Artificial, 17 de Junio de 2016, Carmona, Sevilla, Spain


http://datos.bne.es/resource/XX1718747
http://datos.bne.es/resource/XX1718747
http://dbpedia.org/resource/Miguel_de_Cervantes
http://dbpedia.org/resource/Miguel_de_Cervantes

The model (Ontology) and the data

[diom K<, .
N
.\
N
. \
translation \
Is creator of birthPlace
\
Year Work 1 Person Place
/N Publication date N N
1 ‘\. N
\ N N
“ . \‘ «
| Located at ! \ N
c \ : ! N ~
\ . N \ N "\
\ ' Has subject : “ «
. . \ . | . .
v Library \ " 1 n N
\ DN R i .
\ ) ! \ i S
\ ‘v ' .\‘ ; A
8 \ A . ! \\
\ \ \ N L ; \
\ A 0 ‘.. Catalan \
\ \ . : X
\ \ ~ K \
24 . \ N, .
‘\ \. \ \
A
'\. \

“translation .
N
4 1960

\

Is creator of N

AN

N

Publication date

Located in
\

© Asuncion Gomez-Pérez

RN

El Quijote

Cervantes

birthPlace

\
N
RN
N
.\

~.
~ -

Vida de Cervantes

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Linked data is full of URI

Language

http://iflastandards.info/ns/fr/frbr/frbrer/C1002 <

translation \
\  Iscreator of
work : Person
Afio http://iflastandards.info/ns/fr/frbr/frbrer/ClOOl'{ http://iflastandards.info/ns/fr/frbr/frbrer/C1005
A ot ! /V\
! Publication date ! /\\‘ birthPlace
| .
] l| Has subject \ _ - —
: Located in N _| \ http://geo.linkeddata.es/ontology/Municipio
. N, . ‘\ N\
! \ N, l .‘ |
! Biblioteca ' N ! | 5
I \ RN I .
i http://xmins.com/foaf/0.1/Organization N .
! N \_ Ry
1 N \ 1N, 3
! \ ' N \
! \ Catalan \ I ~, \
: \ http://datos.bne.e\s\/resource/XX1924295 \\ \
: \ . .
; 7 ‘.‘ ,
i \ \, translation ‘.\ | http://geo.linkeddata.es/resource/Alcala de Henares
i \ \ RN "
i . Don Quij \ » \
! jote de la Mahchg : \ .
\
: | Es autor Ceryantes Saav\edra, Miguel de birthPlace
1960 < http://datos.bne.es/resource/XX3383563 |«—————| http://datos.bne.es/resource/XX1718747
Publication date \ N
\ RN
\; '\.
\ N Has subject
v ‘.\
\' AN -
\ Located in T'=-4 http://datos.bne.es/resource/bimo0002045496
\
‘-\ BNE Vida de Miguel de Cervantes Saavedra

http://datos.bne.es/#

Il[lmm Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Foundations: Linking

Models alignment using Owl EquivalentClass

http://iflastandards.info/ns/fr/frbr/frbrer/C1005 EquivalentClass

Person ssj==

Place of birth

] L]
=

= $ Person

) L]

' Person‘]

http://schema.org/Person

] L]
=1 =]

http://xmIns.com/foaf/0.1/Person

Municipio |

http://dbpedia.org/resource/Municipalities_of Spain

) http://geo.linkeddata.es/ontology/Municipio

Is a

ISA

Alcala de Henares Same As Alcala de Henares '|_

http://dbpedia.org/page/Alcal%C3%A1_de_ Henares

Y — .
unicipality EquivalentClass

http://geo.linkeddata.es/resource/Alcala de Henares

Ontolog
Enghear
ingGroup
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http://dbpedia.org/resource/Miguel_de_Cervantes
http://dbpedia.org/resource/Miguel_de_Cervantes

Linked Data without ontologies

eria Cervantes
a0, Espata o)

http://www.serverl.org/resource/Cervantes Ul.. 5 - Cervantes

URI
URI

Same as

http://d-nb.info/gnd/11851993X

SEINEES
\ 4

http://datos.bne.es/resource/XX1718747

a

Author
Phone

| e v

et ¥ D. Quijote

H e http://www.server2.es/resource/Cervantes

i 4] Date of 914 296 093
#People
L
49321 Cervantes x |9 1547 \l/ Size

Zamora
1547 276,4 km?

Coémo llegar Buscar en alrededores  Guardaren... mas~

- http://geo.linkeddata.es/page/resource/Municipio/Cervantes

\ €20,

\ )
= 4
_—Callé Cuegta Calle Barrig o™ «
N s =,
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Cerveceria Cervantes

ve@
7
G

aaaaaaaa

49321 Cervantes

Zamora

Coémo llegar Buscar en alrededores  Guardaren... mas~

| I rdfityp?____.y Municipality

Ontolog
I_fnmnn%
ingGroup

Linked Data and ontologies

| Retaurant

Cervantes
(Person)

http://www.serverl.org/resource/Cervantes UR

rdf-type .- Person
llll‘--‘ .4
http://d-nb.info/gnd/11851993X rdf:type &
http://datos.bne.es/resource/XX1718747 1
rdf:type .| Street Author

D. Quijote
Date of Birth
L
x
1547
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Linked Data allows uniform access

1. Agree on vocabularies for
describing metadata and domain
data

2. Unified and standardized language
for describing resources ( RDF(S))

3. Unified and standardized query
language (SPARQL)

4. Standardized non-proprietary APIs
5. Links to other resources

f’
(‘
Ced
SPARQL

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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W 4

o
'\ RDF standards
Wy oo« Linked RDF

Open Data
Linked Open Data
Linguistic Linked Data

Linked data

Linguistic
Linked Data
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The problem

Finding and
reusing LR In
third party
applications Is
manual and
time
consuming




Lack of interoperability of Language resources

» Ecosystem of
- Open and Closed resources

- Silos of LRs E
- Complementary resources Aé

» Lexicon, Corpora,
Dictionaries, Grammars, ....

- Heterogeneous formats S
« E.g, for Lexicons: Lexinfo,
LMF, LIR, Lemon, ... [t
o : A
- Several repositories with Sy
different metadata and
schemas

- Many APIs and services for

g eing BabelNet - DBpadia

A very large multilingual encyclopedic dicti

l?ﬁéﬂ:ﬁ Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Use cases for LR Discovery

- Language metadata content

- Give me bilingual dictionaries in
Spanish, German , that
accounts for grammatical
number and gender with
Creative Common licenses

 Language Resources content

- Give me all occurrences in
corpora of the token “bank”
disambiguated as the WorNet
synset http://wordnet-
rdf.princeton.edu/wn31/1084372
35-n

- Language Services

- Give me all RESTfull
services that can extract
terms from text in Latvian.

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Motivation

R EAL A cADEMIA
E spaRoLA

REAL ACADEMIA ESPANOLA

La institucian Chras académicas Biblioteca y Archivo

Inicio = Recursos » Diccionarios @ Diccionario de la lengua espariola

Diccionario de la lengua espaiiola

El Diccionario de la lengua espafiola (D8AE) es |la obra de referencia de la Academia. La
edicidn actual —la 22.3, publicada en 2001— incluye mas de 828 000 entradas.

| red O .

deiddun

Avuda

Y

re d . Articule enmendado

(Drel lat. reta).

1. f. Aparejo hecho con hilos, cuerdas o alambres trabados en
forma de mallas, v convenientemente dispuesto para pescar,
cazar, cercar, sujetar, etc, |

2.7 Labor o tejido de mallas.

3.1 redecilla (|l prenda de malla para el pelo).

4. 7 Lugar donde se vende pan u otras cosas gue se dan por
entre verjas.

MDY i NS M s AL

p— S — ; .
scuela de Verano de Intel i Carmona, Sevilla, Spain
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Bk ,9{,/( 32‘5" http://es.wiktionary.org

/Ir %‘LWJ =
a#t{?ﬁjW' =

Wikcionario

[wik. sjona.rjo]

El dicclonario en costellane
de canfenidno litwe

red

example

R EAL A cADEMIA
E spaRoLA

e Pronunciacion: [ red | ¢arn

o Etimologia: del latin rete

Sustantivo femenino

[editar]
Singular | Plural
| red ' redes
1
Malla cosa que fue creada para unir o sostener algo
2

Sistema interconectado
e Ejemplos: (..)
Véase también [editar]

e ) Wikipedia tiene un articulo sobre red.

Traduccion [editar]

e Aleman: Netz “%

[2] la red en 2005

o




example

R EAL A cADEMIA

E spaRoLA

Terminesp:red
Wikiliengla

Ertrad=s de Terminesp

Este aticulo ez una entrada de la base terminoldgica Terminesp. No se puede modificar, pero se pueden hacer
comentarios v puede servir de base para un articulo en la Mikilergua.

Moarma LINE

Titulo de la norma

Téarmino en espafiol;

Tarmino en alerman:

Tarrmino en inglés:

Término en francés:

Definicidn

Busqueda en Terminesp

MMorma LIRE (TerminespiiURE 21302-131

Yocabulario electrotécnico: parte 131. Tearia de circuitos

red raticulo

Netzwerk (in der Netzwerktopologie)
network
réeseau

En topologia de redes, conjunto de elementos ideales de circuito y de sus interconexiones,
considerada camo un todo.




An example

http://es.wiktionary.org R EAL A cADEMIA

5 'a s, h{ = — E spaRora

red || usten:  EsPana

definician | en ingles | en franceés | conjugar verbos | en contexto | imagenes
Inflexiones de Ted' (n): fpl: redes [

Diccionario de sindnimos v antdnimos & 2005 Espasa-Calpe:

aaaaaaaaaaaaaaa
<10 para pescar,

red

tmalla, urdimbre, tratma, tejido

aparejo, almadraha, jabega, boliche

trampa, ardid, celada, estratagema, attimana, engafio
arganizacidn, sisterna, servicio, distribucidn

“““““

red' aparece también en las siguientes entradas:

alambrada - conducto - entramado - lazo - nasa- plexo - reticulo - telarafia -
trampa - tuberia - urdimbre

I'f'.'.“"'""' Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
gineer gﬁ
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An example

http://es.wiktionary.org

R EAL A cADEMIA
E spaRoLA

Red de computadoras

(Redirigide desde «Redes de computadorass)

Una red de computadoras, también llamada red de ordenadores, red de comunicaciones de datos o red informatica, es un conjunto de equipos informaticos y software conectados entre
si por medio de dispositivos fisicos que envian y reciben impulsos eléctricos, ondas electromagnéticas o cualquier otro medio para el transporte de datos, con la finalidad de compartir
infarmacicn, recursos y ofrecer senicios.!

Comao en todo proceso de comunicacidn se requiere de un emisar, un mensaje, un medio y un receptor. La finalidad principal para la creacidn de una red de computadoras es compartir los
recursos y la informacidn en la distancia, asegurar |a confiabilidad y la disponibilidad de la informacidn, aumentar la velocidad de transmisidn de los datos y reducir el costo general de estas
acciones.Z Un ejemplo es Internet. la cual es una gran red de millones de computadoras ubicadas en distintos puntos del planeta interconectadas basicamente para compartir informacicn y
recursos.

La estructura y el mado de funcionamiento de las redes informaticas actuales estan definidos en varios estandares, siendo el mas importante y extendido de todos ellos el modelo TCP/IP basadao
en el modelo de referencia OS5I Este dltimo, estructura cada red en siete capas con funciones concretas pero relacionadas entre si; en TCP/IP se reducen a cuatro capas. Existen multitud de
protocolos repartidos por cada capa, los cuales también estan regidos por sus respectivos estandares.

indice [ocuttar]
1 Histaria
2 Descripcidn basica
3 Componentes basicos de 1as redes
3.1 Software
3.2 Hardware
3.2.1 Tarjeta de red
3.3 Dispositivos de usuario final

FILLY./7VVVVVV. VWWUTUL eIl ILE.

S — com/sinonimos/

WIKIPEDIA
http://es.wikipedia.org

Engineer ., a 2 . e . : s s e O
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example

E/) R EAL A cADEMIA
} ) ﬁ : ::._:_ EsNOLA

Wikcionario
[wik. sjona.rjo]
El dicclonario en castellane
de canfenido libve

‘Red”
(computer

http://rae.es |&

‘ Wikilengua del espafiol

http://www.wikilengua.org/
index.php/Terminesp:red

http://www.wordreference.
com/sinonimos/

http://es.wikipedia.org

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Wikilengua del espanol I

&
(At
&“rﬁé%;jo Pronunciation: [red]
[wik.sjo'na.rjo]

Ei diccionaria en castelia
de convenido libve

Grammar category: sustantivo femenino

/ Singular: “red”

/ Plural: “redes”

/

T

iRed”

~

Norm: UNE 21302-131

English: network

German: Netzwerk

2

Etimologiy Del latin “rete”

Gender: “f”

Definition.: “Conjunto de
ordenadores o de equipos
informéticos conectados entre
si....”

A N

-

“Red_de_computadores”

Category: redes informéticas

Image

© Asunciéon Gémez-Pén=
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LD allows linguistic data integration

femenine

REeAL A cADEMIA
E spanora

b

\Ef*{‘imf

Wikcionario
[wik.sjo'na.cio]
El diecionario en castellano
de contenido libve

singular

’ Red

Sense Sense

1 . 1
! translation
written form es -en :
\l/ 1

WIKIPEDIA

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Linguistic Linked Licensed Data

W lider

www.lider-project.eu

Linguistic Linked Licensed Data

Language resources Using RDF and .:::‘!

such as: standard data
- Lexica models
(vocabularies):
- Corpora

o , - Lexica lem@n
- Dictionaries ..

- Corpora NIF

NLP Interchange Format

Published along with

a machine-readable
license.

ODRL
Open Digital Rights Language

CIE creative
i O EGHamons

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Linguistic Linked Data Cloud

: : % Linguistic Linked
Linked Data interconnects data from . Data Cloud

resources
O  In many domains
O  In many languages
O  Open and closed License
O  Links with other datasets

Linguistic Linked Data Cloud

O  Subsetof LOD
O  Linguistic domain
0  Many type of resources
O Interconnected with other Language Resources @ Corpora
O  Enables the lexicalization of data on the web, not @ Texmilnelagles, Thesmer aud KnowledgeBases
necessarily data in the LD format ® Lexiconsnd Dicflonaries
] O Linguistic Resource Metadata
J  Enables a new generation of LD-aware NLP and MT 5 |, i Data Categories

Services @ Typological Databases

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Linguistic Evolution

A 4

Jan. 2013}, ———— Sept. 2013 Sept. 2014

.
« " Linguistic Linked Open Data (LLOD), September 2013
€C-BY Open Linguistics Working Group (http: /linguistics.okfn orgfliod)

April. 2015

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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http://linguistic-lod.org/llod-cloud

Linguistic Linked Licensed Data @ Nov 2014
Mlider

WWW.Iider-project.eu

LLOD Cloud in November 2015
*126 Resources
203 Links
*20 Corpora

Less Centralized: Babelnet, LexVo
and LexInfo new hubs

Criteria for inclusion:

e Resolvable: URLs that resolve

e RDF: resolve to RDF

®° 1000 Triples: self-explaining

e Links: to one resource from the
cloud or other 50 links

e Crawlable: get the whole
resource by crawling

e Linguistic: data must be a
language resources

» Registered: at CKAN

© Asuncion Gomez-Pérez Escuela de Verano de Inteligencia Artificial, 17 de Junio de 2016, Carmona, Sevilla, Spain


http://linguistic-lod.org/llod-cloud

he core of the Linguistic Linked Open Data cloud!

Pleiades .
islia (ASH
JRC-Names

DBpedia

From Roberto Navigli (Sapienza University)

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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What is BabelNet?

« A merger of resources of different kinds:

WordMet

en Multilingual

Wikipec
Wordnet

/ BabelNet ™6 o

Wiktionary

From Roberto Navigli (Sapienza University)

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Why do we need BabelNet?_

 Multilinguality: the same concept is expressed in ter @54
languages :

« Coverage: 272 languages and 14 million entries!
- 6M concepts and 7.7M named entities
119M word senses
378M semantic relations (27 relations per concept on avg.)
11M images associated with concepts
41M textual definitions

1
N
<
)
o
-]
O
D

©
~—+
0p)
=
—+
-y
o
o
3
D
-
7))
Q
7))
7))
o
=}
Q
—
D
o

From Roberto Navigli (Sapienza University)

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources 20/09/201
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Multilingualism and the Linked Data

How to represent language in Linked Data?
= Traditional annotation properties for most cases

dbpedia:Ateneo_de Madrid m
rdfs:label "Ateneo de Madrid"@es . L\_/__,)_
"Athénée de Madrid" @fr.
“‘ateneo-ge-magpua”@ru.

= Richer models for more demanding applications

Association of the vocabulary to an external lexicon model

# LEMON l emaen

isbd:T1001 lemon:isReferenceOf [lemon:isSenseOf :cartographic].
:cartographic a lemon:LexicalEntry;
lemon: form [lemon:writtenRep “cartografico”des;
isocat:grammaticalGender isocat:masculine];
lemon: form [lemon:writtenRep “cartografica”des;
isocat:grammaticalGender isocat:feminine].
isocat:grammaticalGender rdfs:subPropertyOf lemon:property.

Innmlnw Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources

Enging
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Linked Data and Linquistic Linked Data

Linguistic LD

Agree on vocabularies for
describing
« Domain vocabularies

« LR metadata and content (Lemon-
Ontolex, NIF, ...)

Unified and standardized language o=
for describing resources ( RDF(S)) ™%

Unified and standardized query
language (SPARQL)

Standardized non-proprietary APIs
Links to other resources

O Linguistic Resource Metadata o I

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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~ T
~/ &

z

Open Data

Linked Open Data

Linguistic Linked Data
Linguistic Linked Licensed Data

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Linguistic Linked Licensed Data

How do we represent license information?

Ve Lexvo.org - Resource: x

« C | [) www.lexvo.org/linkeddata/resources.html Qe =

Lexvo.org Getting
Started FAQ Details Downloads References Legal Co

Resources

Download machine-readable data

+ Lexvo dump (2013-02-09)
* Lexvo dump (direct link to latest version 2013-02-09)

used to create Lexvo.org.

Who

Rights expression in ODRL:
act what in which resource how

odrl:Rule \l odrl:target L odrl-Asset
(odrl:Permission)

(odrl:Prohibition)
(odrl:Duty)

odrl:action

odrl:Action

odrl:constraint

( odrl:Constraint )

odrl:assignee

odrl:Party

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources

© Asuncion Gomez-Pérez
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Example of alicense

The reproduction of a dataset is limited until the end of this year after paying 15€.

@prefix gr: <http://purl.org/goodrelations/> .
@prefix dcat: <http://www.w3.org/ns/dcat#> .
<http://samplepolicy/1234>
a odrl:0Offer ;
rdfs:1 1 "License Offering Paid Linked Data" ;
odrl:permission |[
odrl:target FKhttp://example.org/dataset/ds01>];
odrl:action pdrl:reproduce

| odrl:duty I
rdfs:label "Pay" ;
gr:UnitOfMeasurement dcat:Dataset ;
gr:amountOfThisGood "1"
odrl:action [?irl ‘pay ; ]
odrl:target "15,03_EUR“

1
odrl:constraint
[
odrl :operator odrl:lt ;
odrl:dateTime "2015-12-31"*“xsd:date ]

17

http://conditional.linkeddata.es

lgﬁ'"""':% Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Using Policies to govern conditional access to Linked Data

Example of access to Linked Data for a price (15eur for the dataset Or 0.01EUR for a triple thereof

@prefix gr: <http://purl.org/goodrelations/>
@prefix dcat: <http://www.w3.org/ns/dcat#> .
<http://salonica.dia.fi.upm.es/ldr/policy/cdaddba4-fc2e-4ee0-a784-e62f1db259bf>
a odrl:Set ;
rdfs:label "License Offering Paid Linked Data" ;
odrl:permission [ a odrl:Permission ;

odrl: target
odrl:action

<http://example.org/dataset/ds01> ;

odrl:reproduce ;

odrl :duty [ a odrl:Duty ;
R rdfs:label "Pay" ;
gr:UnitOfMeasurement dcat:Dataset ;
gr:amountOfThisGood " o
odrl:action odrl:pay ;
odrl:target "15,00 EUR"
]
T o 1, [ a odrl:Permission ;

odrl:action
odrl: target

odrl:reproduce ;

<http://example.org/dataset/ds01> ;

2 odrl:duty [ a odrl:Duty ;
rdfs:label "Pay" ;
gr:UnitOfMeasurement rdf:Statement ;
gr:amountOfThisGood " o,

4 .
E“ odrl:action odrl:pay ;
Rg} odrl:target "0,01 EUR"

4V (TIN2013-46238-C4-2-R

Ontology
Engineer

ingGroup © Asuncion Gomez-Pérez
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http://conditional.linkeddata.es
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Linked Data and Linquistic Linked Qata

Agree on vocabularies for

describing e
- Domain datasets RS
« LR metadata Wi
© Terminologies, Thesauri and Kno
LR content (Lemon-Ontolex, NIF, ...) §) Lebummani{ icionasies Ses
O Linguistic Resource Metadata
O Linguistic Data Categories - /

Unified and standardized language g s
for describing resources ( RDF(S))

Unified and standardized query
language (SPARQL) -
‘Q

Standardized non-proprietary APIs Er’F
Links to other resources

My|ider

www.lider-project.eu

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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M lider

www.lider-project.eu

Open Data

Linked Open Data

Linguistic Linked Data
Linguistic Linked Licensed Data
Outcomes of the LIDER project

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Discovery LRs metadata with LingHub

Language resource metadata

transformation and

aggregation

- Metadata OWL ontology @
LDALT W3C group

- Exposure of Metashare,
Clarin, LREMap, datahub
metadata as LD

LingHub

- Collect and Homogenice
metadata

- Enhance metadata
- Helps you to search LRs

ylider

www.lider-project.eu

@prefix odrl: <http://www.w3.org/ns/adr/2/> .
@prefix datid: <http://dataid.dbpedia.org/nsi> .

Validation and

other services

LLOD-aware Content
Analytics

Create Workflows ﬁﬁ

Software Agents Users

http://linghub.lider-project.eu/

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Conversion of 86 LRs data into LD

86 Resources transformed: Use of models and guidelines from
Princeton WordNet, WP4 standardization activities

« BabelNet « Use of Ontolex-lemon Model from
. IATE the Ontolex group at W3C

. Wikipedia Bitaxonomy « BPMLOD@W3C guidelines

 Terminesp (spanish)

« Termcat

« 22 Apertium bilingual dictionaries
« the Brown Corpus _
«  Wikilinks Corpus community

« 27 wordnets from the Open - LDL 2014
Multilingual Wordnet - Summer datathon on LLD

o 22 lexical resources for Swedish,
including SALDO

NIF Refinement by the community

Resources transformed by the

MUlider

www.lider-project.eu

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Best practices and guidelines (BPMLOD@ W3C)

8 Guidelines for Linguistic Best practices for

Linked License Data Multilingual Linked

Generation of : :
. o Data Publication
. Multilingual Dictionaries

(BabelNet) - Practices for Naming
-+ Bilingual Dictionaries (URIS)
. Multilingual Terminologies ) -
(TBX) Practices fqr
. WordNets Dereferencmg
- Corpus creation using NIF - Practices for Textual
- NIF-based NLP Web Information
Services - Practices for Linking
- LLD Exploitation - Practices for Language
- LLOD aware services |ldentification
o}
http://www.lider-project.eu/quidelines @ ]der

www.lider-project.eu

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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http://www.lider-project.eu/guidelines
http://www.lider-project.eu/guidelines
http://www.lider-project.eu/guidelines

Reference Architecture

Certification
Benchmarking & Validation

Discovery

LLD Publishing LLD-aware Services

Vocabularies Hosting Scalability = Streaming Interoperability

Metadata I Licensing Provenance

-
O
]
q8]
N
©
| -
M
©
-
q8]
i
p]
©
-
M
7))
()
=
[
9
-
O

Multilingual Data

www.lider-project.eu

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Reference Architecture and Reference Cards

Dataset description with DatalD

SGUSY  Contributing to the Linguistic Linked
Open Data Cloud

This card deserihae howrsines ame -

Documenting metadata of language

_ resources in Datahub |
LLD Publishifg ™ explains how to

add some basic metadata to resources
documented in Datahub

Vocabularies

" 0 have 3 dataset in linked datg and wi
r Data Clougr by alcsi ci?\;dnﬁcﬁzn:;::: Szrﬁ;‘s‘t’” L”b“ting to the LinguistizvI Ljr':kt:ddg):z:em
a0, as an alferngy u - 10 document some paei
: M etad ata Ve, the ‘Dataset description wity DatalD caf?iasm iladata. See
Open Da
Metadaty flg ¢ Mbuting .
Metaciata i g o+ J2taSe, bageg Onr:“ : Datahyp automatig e Linguistic Linkeq
: - accessiblg ot ® Data Catgy,, cally createg anR
www.lider-project.eu Que \/ DOA TE_F
is
Linguistic Linked Data

© Asuncion Gomez-Pérez E—



Reference Architecture and Reference Cards

Certif Licensing Language Resources

This Ref. Card provides guidelines for licensing language resources and for writing ODRL rights expressions

LU ner s g et
Choose

alicense Publish the license

: % visiby .
choose a wgl| knf,'w"",‘. conditions. Yoy gqp l t;;statemem’ Use an icon, jne| ude the
. N lic . .
WM licensing terme. IS8 ox Specify your

‘ eéﬁ” o the reg ind
L L D P u b I |S h | N g ;iat smMareﬁﬁ 'S 8 genery| work, or

Bre are spegifin 1
em Specific licenseg

Vocabularies Hosting

www.lider-project.eu

imisi ili inguistic Resources
Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic
Illntnlm_]v
Engineer

ifici i Sevilla, Spain
i ia Artificial, 17 de Junio de 2016, Carmona,
i0 o -Pé Escuela de Verano de Inteligencia ,
ingGroup © Asuncion Gémez-Pérez



Reference Architecture and Reference Cards

How to publish Linguistic Linked Data

Publishing data on the Web in a way that it can be easily consumed is a

daunting task. The Web community has converged on the idea that Linked
?it:nvrums.t.'f.?_e_.ﬂ Bmces fa pUbllShng highly interoperable data Thie

Wsr"“ GUIDELINES
A"
» Multilingual Dictionaries (BabelNet)
 Bilingual Dictionaries
» Multilingual terminologies (TBX)
* WordNets

Linked Data Corpus Creation with NIF

This document describes best practices to follow for the
generation of Linked Data text co
Interchange Format (NIF).

—_— o — — — — — = = =

LLD Publishing

fpora, using the NLP

Vocabularies Hosting

www.lider-project.eu

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resource _ Srecanta, e e
ingGroup © Asuncion Gomez-Pérez Escuela de Verano de Inteligencia Artificial, 17 de Junio de 2016, Carmona, Sevilla, Speer s e




e Cards
Reference Architecture and Referenc

I
m‘ How to represent cross-lingual LD links
- This card explains the basic mechanisms available to represent

Ben Ch 0L arkl g links between linked data in different natural languages.

Target audience
U Data publishers ang developers with basic aquaintance of RDF and p Who need tg
interlink data different languages in the linked data cloud.

I Scope

I e card eView the different types of Cross-lingual | p links._ It does not discuss the
[ meth echniques eed b : :

" s S, ut deals with representatlon
I : ' NS the carg “Hoy g Publish Lingyjistic Linked Datg"
LLD Publishing

[ stin
Vocabularies Hosting

www.lider-project.eu

ili inguistic Resources
imisi ability of Linguis
ing the Way Towards Maximising (Re)Us \
inguistic Linked Data: Pavi
Linguistic Lin
Il'ﬁéh".:#

illa, Spain
i 16, Carmona, Sev

i ifici de Junio de 2016,

la de Verano de Inteligencia Artificial, 17

4 Escuela

i0 dmez-Pérez

© Asuncion Gom
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Reference Architecture and Reference Cards

Certification
Benchmarking & Validation

Discovery

dardization

Discovering Language Resources
LLD Publishing

Vocabularies Hosting

Metadata I

www.lider-project.eu

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability Cremy
© Asuncion Gomez-Pérez Escuela de Verano de Inteligencia Artificial, 17 de Junio de 2016, <@



Reference Architecture and Reference Cards

W3C GUIDELINES

* NIF-based NLP Web Services
 LLOD aware services
* LLD exploitation

LLD Publishing LLD-aware Services

Vocabularies Hosting Scalability = Streaming Interoperability

Metadata I Licensing Provenance

-
O
]
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N
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-
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M
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-
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Multilingual Data
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Relation between W3C groups

’;“(;. Linked Data for Language ’v"; Ontology lexica (Ontolex)
5 Technologies (LDA4LT) Ly

A
. lemon BP for
Use Cases BPforLDin LT specification using lemon
I.
a OA;Best practices
Y (BPMLOD)
BP for Data on the Web Il BP for Multlingual Data on the Web

W3~ Data on the Web Best Practices

@ Tder' www.lider-project.eu

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Open Data

Linked Open Data

Linguistic Linked Data

Linguistic Linked Licensed Data

Linguistic Linked Data permits multilingual Data Integration

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Linked Data are
multilingual
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Multilingual data integration

L Athénée de Madrid (¢1 #1011 Ateneo e Modrid]
FAENAE SckTNGUE B IREFD (Alorso GO ¢
/ v Contexte historique |wwne | o coe

s lo

'autre par. e re

Fagado an

' data.bnf.fr
/ \

] T 1
NTOSBNEGS | ide | psvris? ‘abistis: Tonkss. Teds: 'ovis M u Itl I I n g u al {BNF =% data.bnffr [ searcn cetabnin

portal de datos bibliograficos de la Biblioteca Nacional de Espar

o complementary

i proyecto de publicacién de dat

6 Linked Open Data, basado en tecnologias y esthndares de la Web,

sulte | ayuda para las Instrucciones y cons

- L]
There were no results matching the query.
' You can also search Athénée de Madrid in
i b Le Catalogue général de la BnF

La hase BNF Archives et Manuscrits
Obras Temas La hiblioth&gue numérigue Gallica

Usqueda.

rsonas

About data bnf 1 | (fr | en | de) | Terms of u:

o o0 Vaga (16621636

- Franciscn #v Goye: Los dasastros e la guarin

‘ labelNet ° /
-

4| TR , " [ somese | uosin | oo I
N -

u Athénée de Madrid - Ateneo = Ateneo de Madrid - Ateneo ’
de Madrid - Athenee de Madrid Cientifico y Literario de Madrid -

Ateneo Cientifico y Literario de

Madrid - Ateneo madrileno -

Ateneo madrilefio

L'Athénée de Madrid est une institution culturelle El Ateneo de Madrid es una institucion cultural
- privée espagnole, créée en 1835 sous e nom privada ubicada en |a capital de Espafla, creada
5. d'Athénée scientifique et littéraire. en 1835 como Ateneo Cientifico y Literario
°

Linguistic Linked D ‘ _ ‘ inguistic Resources
© Asuncion Gomez-Pérez 6, Carmona, Sevilla, Spain



https://fr.wikipedia.org/wiki/Ath%C3%A9n%C3%A9e_de_Madrid
http://babelnet.org/synset?word=ath%C3%A9n%C3%A9e+de+madrid&lang=FR&details=1&orig=ath%C3%A9n%C3%A9e+de+madrid
datos.bne.es

Language Resources
The need of connecting licensed Language Resources

Linked Data foundations
Linguistic Linked Licensed Data

Outcomes of the LIDER project
THE APERTIUM RDF CASE AND THEIR LINKS

Ontology
Engineer
ingGroup

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
Escuela de Verano de Inteligencia Artificial, 17 de Junio de 2016, Carmona, Sevilla, Spain
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Motivation

Apertium Platform: Machine e
Translation.

Spanish icelandic  English Detect Language Translate

> 40 bilingual dictionaries available
iIn XML.

4** Afrikaans <-> Dutch Spanish <-> Italian Norwegian Nynorsk <-> Norwegian
Breton --> French Spanish <-> Portuguese Bokmal
Catalan <-> Italian Spanish <-> Romanian Occitan <-> Catalan
Welsh <-> English Basque --> English Occitan <-> Spanish
Danish <-- Norwegian Basque --> Spanish Portuguese <-> Catalan
English <-> Catalan French <-> Catalan Portuguese <-> Galician
English <-> Spanish French <-> Spanish Northern Sami --> Norwegian
English <-> Galician Serbo-Croatian <-> English Bokmal
Esperanto <-- Catalan Serbo-Croatian <-> Macedonian Swedish <-> Danish
Esperanto <-> English Serbo-Croatian <-> Slovenian ...
Esperanto <-- Spanish Indonesian <-> Malaysian
Esperanto <-- French Icelandic <-> Swedish
Spanish <-> Aragonese Icelandic --> English
Spanish <-> Asturian Kazakh <-> Tatar
Spanish <-> Catalan Macedonian <-> Bulgarian
Spanish <-> Galician Macedonian --> English

Il[l'q;nmlgﬁ Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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GOAL.: to expose translations contained in
bilingual dictionaries as Linked Data on the
Web Ay b L

I[Intplnnr
Engineer
ingGroup

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Linked Data lifecycle

Data
Curation

Specification

(Ontologies)

Exploitation

Many technologies
involved

Villazon-Terrazas, B.; Vilches. L.; Corcho, O.; Gomez-Pérez, A.
Methodological Guidelines for Publishing Government Linked Data. In
D. Wood, ed. Linking Government Data. Springer. (pp, 27-49). 2011

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Approach for Apertium RDF

Specification Monolingual W e

lexicons

sl Lexicon ES
Translation
Lexicon EN
EN-ES

URI Design

# Apertium English lexicon:
http://linguistic.linkeddata.es/id/apertium/lexiconEN

# Apertium Spanish lexicon:
http://linguistic.linkeddata.es/id/apertium/lexiconES

# Apertium English-Spanish translation set:
http://linguistic.linkeddata.es/id/apertium/tranSetEN-ES

lgﬁ'"""':% Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Modelling: for each bilingual dictionary....

Specification

Modelling

trans.
EN-ES dictionary EN-ES RDF dictionary e module
................ lemen
LexiconES | ? A

Translation Set
EN-ES

EN-ES Lexicon EN

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Modeling lexicons with Lemon

LexicalForm ;_p_m; |;n:0; 1! lexicalProperty > Lexical
I !
Specification writtenRep:String . _eleTe_nt_ | Category
A
canonicalForm |
. form [<——— otherForm
Modelling  abstractform | Word
: Lexicon entry _
RDF Generation > LexicalEntry g Phrase
language:String
Links Generation isSenseOf | | sense Part
o LexicalSense
Publication
prefRef reference
Exploitation altRef > isReferenceOf
hiddenRef

Ontology

core

lgﬁ'"""':% Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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The translation module

Translation Module
http://purl.org/net/translation.owl

LexicalSense
A A

translationSource translationTarget

. trans . translationCategory
TranslationSet Translgtlon
translationConfidence:double
context context | 0 _ O e e = - Ve e = o

I 1

QectEquivalenD

| I

| |

| I

I cuIturaIEquivaIeDl
Translation Categories ! :

| | QxicalEquivaleD

http://purl.org/net/translation-categories | I

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Modeling lexicons with Lemon

Specification

Modelling

lemon:LexicalSense

lemont:lexicalForm | o mon:isSenseOf tr:translationSource

lemon:LexicalEntry [€—

tr:TranslationSet
translationSetEN-ES

tr:Translation |€

tr:trans
lemon:LexicalEntry [€—

lemon:isSenseOf tr:translationTarget

A 4

lemon:LexicalSense

lgﬁ'"""':% Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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“‘bench’@en

Translation example

lemon:writtenRep

lemon:Lexicon

lexiconEN

lemon:Form

lemon:lexicalForm

lemon:entry

lemon:LexicalEntry [€—

lemon:entry
—>

lemon:LexicalEntry €=

lemon:Lexicon

lexiconES

lemon:lexicalForm

lemon:LexicalSense

N
lemon:isSenseOf tr:translationSource
trTranslation ke tr:TranslationSet
' translationSetEN-ES
tr:trans
lemon:isSenseOf tr:translationTarget
\ 4

lemon:Form

lemon:writtenRep ‘l,

“‘banco”’@es

lemon:LexicalSense

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Who will be the mapping generator?

RDF generation using Open Refine
For each bilingual dictionary:
Modelling 1. Lexicon of the source language

Specification

2. Lexicon of the target  en.esror dictionary mosiie
RDE L e >4
Seneraian 3. Translations ) ﬂ lemen

Translation Set
EN-ES

Lexicon EN

apertium:lexiconEN a lemon:Lexicon ;
dc:source <http://hdl.handle.net/10230/17110> .

apertium:lexiconEN lemon:entry apertium:lexiconEN/bench-n-en .
apertium:lexiconEN/bench-n-en a lemon:LexicalEntry ;
lemon:lexicalForm apertium:lexiconEN/bench-n-en-form ;

lexinfo:partOfSpeech lexinfo:noun .

apertium:lexiconEN/bench-n-en-form a lemon:Form ;
lemon:writtenRep "bench"@en .

Innmlnw Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Inﬂw

Engineer
ingGrol

Ontology

Apertium RDF: 22 generated datasets

Specification
CA-IT

EN-CA

Modelling

EN-ES

EN-GL

RDF
Generation

EO-CA
EO-EN
EO-ES
EO-FR
ES-AN
ES-AST

ES-CA

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
Escuela de Verano de Inteligencia Artificial, 17 de Junio de 2016, Carmona, Sevilla, Spain
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180,851
759,601
576,316
425,117
426,301
617,772
380,198
726,281

71,997

825,54
730,501

7,869
33,029
25,830
20,034
19,964
31,474
17,212
35,791

3,110
36,096
31,291

ES-GL
ES-PT
ES-RO
EU-ES
EU-EN
FR-CA
FR-ES
OC-CA
OC-ES
PT-CA
PT-GL

206,284
279,245
400,366
262,336
265,466
152,002
495,614
346,346
317,162
163,149
234,065

8,985
12,054
17,318
11,838
13,089

6,550
21,475
15,983
14,561

7,111
10,144




Types of resources to be linked

Specification 1.Links between Apertium Bilingual

dictionaries
Modelling 2.Links with other resources in the
Linguistic LOD
RDF 1.Babelnet
Generation
2.LexInfo
Links 3.Zhishi.me

Generation

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Linking with other Apertium RDF

Specification

Apertidm E‘:‘
R D F

Translation sets

Translation
Set EN-ES

Monolingual
lexicons
Modelling Apertium LMF P
RDF
Generation
‘ ,
: Lexicon EN
Links
Generation EN-ES
Lexicon EN
m)
Granted by Lexicon CA
URI Design EN-CA

Translation
Set EN-CA

# Apertium English lexicon:

http://linguistic.linkeddata.es/id/apertium/lexiconEN

Untology Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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[ LexiconES ] [ TranslationSetEN-ES ] [ LexiconEN ]

bank-
ribera “bank” @en

“ribera” @es

ribera bench “bench” @en

orilla

=

“orilla” @es
“banco” @pt

orilla-
oria “orla” @pt
“banco” @es
[ TranslationSetES-PT ] [ LexiconPT ]

O Resou

\ D e YOy OGO VTG g COTIy—O g
ENy...__.
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Added value of linking Apertiums

Specification

Modelling

RDF
Generation

Links

« Apertium RDF Graph

®©

@@

0 @

Generation  Dijkstra algorithm to choose shortest path
 Indirect translations for “bank”™ EN-> ES -> PT

Pivot translation written repres.

Indirect translation written repres.

"banco"@es

"banco"@pt

"orilla"@es

"orla" @pt

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Specification

Modelling

RDF
Generation

Links
Generation

Illntnlnuv
Engineer ., L ,
ingGroup © Asuncion Gomez-Pérez

Links between Apertiums RDF and links with lexinfo

Direct translations for “bank™@en

Translated written repr. Part of Speech

"banc"@ca http://www.lexinfo.net/ontology/2.0/lexinfo#noun
"riba"@ca http://www.lexinfo.net/ontology/2.0/lexinfo#noun
"banco"@es http://www.lexinfo.net/ontology/2.0/lexinfo#noun
"orilla"@es http://www.lexinfo.net/ontology/2.0/lexinfo#noun
"ribera"@es http://www.lexinfo.net/ontology/2.0/lexinfo#noun
"beira"@gl http://www.lexinfo.net/ontology/2.0/lexinfo#noun
"banco"@gql| http://www.lexinfo.net/ontology/2.0/lexinfo#noun
"ourela"@gl| http://www.lexinfo.net/ontology/2.0/lexinfo#noun
"orela"@gl http://www.lexinfo.net/ontology/2.0/lexinfo#noun
"banku"@eu http://www.lexinfo.net/ontology/2.0/lexinfo#noun
"erribera"@eu http://www.lexinfo.net/ontology/2.0/lexinfo#noun
"ertz"@eu http://www.lexinfo.net/ontology/2.0/lexinfo#noun
"amuntegar"@ca http://www.lexinfo.net/ontology/2.0/lexinfo#verb
"agolpar"@es http://www.lexinfo.net/ontology/2.0/lexinfo#verb
"amontonar"@es http://www.lexinfo.net/ontology/2.0/lexinfo#verb
"apelotonar"@es http://www.lexinfo.net/ontology/2.0/lexinfo#verb
"hacinar"@es http://www.lexinfo.net/ontology/2.0/lexinfo#verb

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Linking Apertium with Babelnet using senses

Specification [ LexiconES ] [TranslationSetEN-ES] [ LexiconEN ]

Modelling

RDF
Generation “ribera"@es

ﬁ “bank” @en

Apertium @
Links

Generation
“bank” @en
“ribera” @es

“Sloping land (especially the
slope beside a body of water)”’@en

Untology Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
© Asuncion Gomez-Pérez Escuela de Verano de Inteligencia Artificial, 17 de Junio de 2016, Carmona, Sevilla, Spain
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Links between Apertiums RDF and links with Babelnet

Specification

Modelling

RDF
Generation

Links
Generation

Illntnlm_]v
Engineer ., L ,
ingGroup © Asuncion Gomez-Pérez

Direct translations for “bank™@en

Translated
Written Repr.

BabelSynset

BabelNet gloss

"banco" @es

http://babelnet.org/rdf/sO0008371n

“A building in which the
business of banking
transacted”

"banco" @es

http://babelnet.org/rdf/s00008366n

“An arrangement of similar
objects in a row or in tiers”

"banco" @es

http://babelnet.org/rdf/s15346085n

“An ocean bank, sometimes
referred to as a fishing bank or
simply bank, ...”

"orilla" @es

http://babelnet.org/rdf/s00008363n

“Sloping land (especially the
slope beside a body of water)”

"ribera" @es

http://babelnet.org/rdf/s00008363n

“Sloping land (especially the
slope beside a body of water)”

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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http://babelnet.org/rdf/s00008371n
http://babelnet.org/rdf/s00008371n
http://babelnet.org/rdf/s00008371n
http://babelnet.org/rdf/s00008366n
http://babelnet.org/rdf/s00008366n
http://babelnet.org/rdf/s00008366n
http://babelnet.org/rdf/s15346085n
http://babelnet.org/rdf/s15346085n
http://babelnet.org/rdf/s15346085n
http://babelnet.org/rdf/s00008363n
http://babelnet.org/rdf/s00008363n
http://babelnet.org/rdf/s00008363n
http://babelnet.org/rdf/s00008363n
http://babelnet.org/rdf/s00008363n
http://babelnet.org/rdf/s00008363n

Advantages of Apertium RDF

Apertium data on the Web following SW
standards

Common entry point for all the Apertium
dictionaries

Unique graph that contains direct and
Indirect translations

Linked with BabelNet

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Ontolog
Enghear
ingGroup

Language Resources

The need of connecting licensed Language Resources
Linked Data foundations

Linguistic Linked Licensed Data

Outcomes of the LIDER project

The apertium RDF case and their links

LINGUISTIC LINKED LICENSED DATA IN USE

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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Multilingual search: retrieve an author

Servantes Saavedra, Migel
Therbantes, Minkel nte e
Cervantes di Saavedra, Michele

L;Jd:\;:mc\)ﬁmuﬁ.\éy

Zerbantes eta Saabedra, Mikel
OepPavreg, MIykeEA vTe

Cervantes

Sirfantis Saafedra, Migil di
CepBaHTec CaaBeapa, Murenb ge
Sewantisi Saweidela, Migai'er de
ERRAT-PEAERL, KRBT =
Cervantes, Miguel de

Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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http://datos.bne.es/persona/XX1718747.html

Multilingual Search

BRI LR oSSl Uty Arkels o, ks e U b o rrd 1. T ] st ik o e, O L IG7 pot o 'Ra iy Roreca |

Cervantes Sagvedrs, Miguel de (1547.1614) DATOS_BN E-eér::_"'.'r;.

Fkpued e ot rrs 03w A Ln ks el e i o ro e sl

Suphrans
e Pl M e e bre A 15T an Ml A Bararaey raurkb M 20 de bl de [RIE A
W 2 dirkd, pri P e s e J Bl s T A B v AT J TR T et
e U de o reusme, o ocondderads borelabed Agurs de U Beranrs equfel. Fo
LT b prie goraay, Cobre ok paor babstr eminc Tl ingerdac hichps Do Guilars de L
W rwhu, que rehes e bun deomiraonea U i ers rosds necdema yung de Liere saree

obraede U Brerarrd urdvar L s b b d e M esbrarads Bre de Priveipe de o ingperder.

Irame s sa ks de Wikpsedl
En la BHE
TR
143
Oh e
Suz abrm

T =n
115
T e

des Obras Temas  Ayuda

51 clam oyl

ERIzEN PRI SRR

|'. Fardd pasn I':

h Thes J . .
Cervantes di Saavedra, Michele

Filtrar por tipeo (2 resultedaos)

o Qulfeir o il art
= -

Hi sl o e pr 1
3o ey

Ta rpeteda kb
el

Hiroar bvla et
Aendeey
=

o4

0m 3abe= la pmizang

Harrlr.rjrrplar

2 derry

=

I s, o oS

ke i

L] -
== ]

Eonr G o L b an b
e - 1 Obras 1 Personas

=
(I 2 Ediciones
e : 2de2
= Cervantes Saavedra, Miguel de

(1547-16186]

(TR
]
== ]

Miguel de Cervantes Saawvedra fue
un =oldado. nowelista, poeta y

Harrlr. rireplar.

i

Hagla erda r o L fpurd
i Lrrm s

L ke, D s p Dl e g
el

. dramaturgo espafiol. Suponese
gue nacio el 29 de septiembre de
1547 en Alcald de Henares y

fha b= lnoan muria el 22 de abril de 1816 =n ...

—

=

E:‘i‘j‘h":_“ Chras destacadas

]

= ! Oon Quijote de |3 Mancha

Il comune di Mapaoli e il Comitato promotore delle
onoranza 4 Cervantes =i pregiano invitare la EN. alle
cerimonie che avranno luogo il 2 maggio 1959 in
occasione dello scoprimento della lapide ...

2 maggio 1558

akbkra



Multilingual Linked Data Integration

e Search a book in Spanish about the “Athenee de Madrid”

A LS RIS 11511 SIS 115 YA I L S L TR L 1S e [Rep— Ve a1 e i -

Gréer un compte Se connecter |

Aticle  Discussion Lire Modifier Modifier le code  Historique  |Rechercher Q

wikretoia | Athénée de Madrid
Lencyclopédic libre Redirigé depuis Aleneo de Madid)

Accueil o€ FPour les articies homonymes, voir Athénge.
Partals thématicuss

Article au hasard n Cet article est une ébauche concernantIa ville de Madrid.

Contact Vous pouvez partager vos connaissances en améliorant (comment ?) selon les recommandations des projets correspondants.
CETETEY L'Athénée de Madrid (en espagnal : Ateneo de Madrid) est une institution culturelle privée espagnole, créée en 1835 saus e nom
e diAthénee scientifique et itteraire (Ateneo Clenifico y Literario)
Aide
et Contexte historique [modifer | moifier le coge |
Modifications
écenles Linvasion de IEspagne par a France de Mapoléon ler el dewx consequEnces majeures chez les intellectuels espagnols. D'une part, ceLx
eleliniien Ui avaient apporté [eur soutien aux Francais et accepté de reconnaitre Joseph Bonaparte comme roi dEspagne durent partic en exil
Imprimer  exparter apres le triomphe de 12 Junte supréme et des Corfes e Cadix, qui pro srent Ia prefmiere espagnole dinspiration libérale
Créerunivre D'autre part, e retour de Ferdinand Vil entraina le retour 3 Fabsolutisine et 13 fulte des patriotes de Cadi. En France et en Angleterre, on
;é‘?“afﬂwmmm trouvalt donc une grande partie de I'aristocratie EClairée, i PO UNE raison ou pour URe autre était persécutée sur le sol espagnol
Version imprimable Le retour des exilzs pendant I gouvernement libéral de 1820 avalt permis [a création de 'Athénze espagnal, dirigé par Juan Manuel de
ATBEIE Los Rios, mais quand Ferdinand VIl revint, en 1823, Minstitution fut transférée & Londres. La mort du rol, ainsi gue 12 soutien apporté & la
Wikimedia cause isabele || par les IbéraL dans 53 lUtte contre don Carlos, contribugrent 3 lnstalration o'un nouveau climat de tolérance au cours
Commis de la régence de Marie-Christine. En 1835, I'Athénée espagnol prit [e nom d'Athénge scientifique et litéraire, avec pour membres
Outils fondateurs Salustiana Olézeqs, Alnqe\ de Saavecr, Antonio Alcalé Gallano, Mescnero Romanos, Franeisco Lope: Olavariets, Francisco
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© Asuncion Gomez-Pérez Escuela de Verano de Inteligencia Artificial, 17 de Junio de 2016, Carmona, Sevilla, Spain


https://fr.wikipedia.org/wiki/Ath%C3%A9n%C3%A9e_de_Madrid

Linguistic Linked Data allows Multilingual

Crserun comte S comnecter

Aticle Discussion Lire Modifer Mot le code Historiue |Recherchir a

u
N
i

toiA  Athénée de Madrid

EEE S (Rodigs Sopus Atonoo de Nasiy)
o Four ies artictes nomonymes, voir Athénée.

sosunt
Potals mématiues
e Cetarticle estune ébauche concenant a vile de Madrid.
Cortart Vous pouez partagersos 2)selon s des prjas comespondants
Conbuer L'Athénée de Madrid (en espzgnol | Ateneo de Madrid) est une institution culturelle privée espagnole, créée en 1835 sous le nom
il Anéne scientque et iéraie (Ateneo Gientiico  Lieraro)
s
Communauté Contexte historique [mosiie | modifir e coce |
Voucatons
fécenes Linvasion de I'Espagne par la France e Napoléon ler eut deux conséguences majeures chez les intellectuels espagnals. D'une part, ceux
Faire un don qui avaient apporté leur soutien aux Frangais et accepté de Joseph Bonaparte comme roi dEsp: el

apres e tiomphe de [a Junts supréme et des Cortes de Cadlx, QUi promUIGUETent 12 prermisre consbluton espagnole dinspiration grale
D'aulre part, e retour d Ferdinand VIl entraina le retour a Fabsolulisme et 1a fulte des patriotes de Caclk, En France et en Angleterre, on
trouvait donc une grande parte de Maristacratie éclairée, qul POUT UNE raISon oU pOUT N aulre état persécute sur e sol espagnol.

imprimar sioter
Créerun e
Tétcharger comme
POF

Le retour s exilés pendant e gouvermeeit ioéral e 1820 avalt permis 1a création g PAthénge espaonol, digé par Juan Manusl de

Los Rias, mais quand Ferdinand VI revin, en 1823, Nsttuion fut transfére & Londres. La mort o rol, ainsi Gue le souten apports ala
a de tolérance au cours

verston imprimanie

Aues projets

cause disanell Il par =3 ibérau dans sa lutte cortre don Caros,

§ “
ommons de la régence de Marie-Christine. En 1835, IAthénée espagnol prit I nom d'Athénée scientifique et ittéraire, avec pour membres TR
outis fondateurs Salustano Oi6zaa, Angel oe Saavenra, Antanio Alcala Gallano, Mesonero Romanos. Francisco Lopez Olavarreta, Francisco | Fagade de tAnénée de Wadr ] G _E_ ﬂ n r
e R -
= ¥

] T 1
NTOSBNEGS | ide | psvris? ‘abistis: Tonkss. Teds: 'ovis M u Itl I I n g u al {BNF =% data.bnffr [ searcn cetabnin

search results for "Athéné

portal de datos bibliograficos de la Biblioteca Nacional de Espar C : m pl E m E n tary

o%.bive.es propone al Usuario un nuevo moda de acercarse & las colacclones y racursos de la Biblioteca Nacional de Espaia

1 proyecto de publicacion de datos como Linked Open Data, basado en tecnologias y esthndaren de la Web.
sulte a ayuda para las instrucciones y consejos de busqueda. - -
m n There were no results matching the query.
S I n O r a I O You can also segrghmhénée de Madrid in
Le Catalogue général de | BnF
La hase BNF Archives et Manuscrits
rsonas Obras Temas La hiblioth&gue numérigue Gallica

About data bnf 1 | (fr | en | de) | Terms of u:

o o0 Voga (1662-1616)

lashaisas 3abelNet “ /
e © /
u Athénée de Madrid - Ateneo Ateneo de Madrid - Ateneo ’
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https://fr.wikipedia.org/wiki/Ath%C3%A9n%C3%A9e_de_Madrid
http://babelnet.org/synset?word=ath%C3%A9n%C3%A9e+de+madrid&lang=FR&details=1&orig=ath%C3%A9n%C3%A9e+de+madrid
datos.bne.es
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1 Athénée de Madrid - Ateneo
de Madrid - Athenee de Madrid
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L'Athénée de Madrid est une institution culturelle
privée espagnole, créée en 1835 sous le nom
d'Athénée scientifique et littéraire.
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MusicBrainz
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The Ateneo de Madrid is a private cultural institution located in the capital ¢
Spain, ariginally founded in 1835.
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IS A == Cultural institutions

= Ateneo de Madrid - Ateneo Cientifico y Literaris
de Madrid - Ateneo Cientifico y Literario de Madrid
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El Ateneo de Madrid es una institucidn cultural privada ubicada en la capit:
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Expand the information based on language

DATOSBNEES Inicio Parsonas Entidadas Caras Ayuda

* e

Buscar una persona, grupo, entidad, el titulo de una obra o un tema. Ej.: Leonardo da Winci, OMU, Grapes of Wrath, Azt
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La cité antique
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Uses and Users of Linked Data

1. Programmers built applications 3. Machine — Machine
making queries in SPARQL and ' data exchange and

semantic
Interoperability in RDF

alf @ ] .‘
,.D A

2. Citizens/Users access LD
through a user interface
(they do not see RDF)

Geograbhical Smart Cities
TR 22 o e = i T ¥e

R D F
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http://datos.bne.es/
http://map4rdf.linkeddata.es/latest/

The new Linked Data Ecosystem

Culture Geograhical Metereological Smart Cities
(@BNE) (@IGN) (@AEMET)
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Thanks for your attention !
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