Engineer
ingGroup

Mlider Wi

www.lider-project.eu

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

A. GOmez-Pérez

Universidad Politécnica de Madrid

asun@fi.upm.es

Acknowledgements: Jorge Gracia, Victor Rodriguez Doncel,
LIDER Consortium members




About us

Directors: A. Gomez-Pérez, O. Corcho
Position: 8th in the UPM ranking (200 groups)

Research Group (30 people)

170+ Past Collaborators
50+ Past Visitors

Ontology
I[llll|llllsl'

ingGroup

2 Full Professors

5 Associate Professors

3 Assistant Professors

7 Senior Postdocs

6 PhD Students

2 MSc and BSc Students
2 software engineers

1 system administrator

2 project managers

3 s —“Fl ‘&

httjd ://www; oegu pm.net/
https://github.com/oeg-upm

@oeg-upm

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




ingGroup

Ontology Engineering Group at a glance

Created in1995

World-wide known in the research areas
Ontologies

Semantic Web and Linked Data

Multilingual linked Data

Open Data

A eScience

Projects (> 12Mu)
A 27 EU projects (7 as coordinator)
A 54 National Projects
A 27 contracts with companies
A Awards: SUR IBM Watson

Publications
A 106 journals
A 362 International conferences and book chapters
A 7 Books

Impact of publications H-index
A Asuncién Gomez-Pérez (h:52, citations 16254)
A Oscar Corcho Garcia (h: 38, citations 9087)

Services to the Spanish community

LD > >

A Host esDbpedia 85

A Host linkeddata.es —

A vocab.linkeddata.es Eﬂpe,dia
espanol

i

Awards and Prizes

A Aritmel, UPM, Ada Byron, Fujitsu, Open data,
ISWC

A SUR Awards Watson for Tech. Watch

Supervision of students
A 28 Ph.D thesis (9 awarded best thesis prize)
A >150 MS.C thesis and BS.C

Events organization

A 11 editions of the International Summer School on
Ontological Engineering and the Semantic Web

A >50 WS and tutorials
Standardization activities

A >25 @ W3C, ISO, OASIS, etc.
Mobility

A PhD students: 3-6 months abroad

A Postdocs: 1 month every 2 years
Visibility

A Program chairs of ESWC, ISWC, KCAP, EKAW,

TKE, TIA

A Editorial board of Journals

A Invited talks at conferences and events

A Programme Committee presence

Collaboration with COM (Center Open
Middleware)

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

© Asuncie -P¢re '=scuela de Verano de Inteligencia Artificial, 17 de Junio de 2016, Carmona, Sevilla, Spain


http://scholar.google.es/citations?hl=es&view_op=search_authors&mauthors=ontology+engineering+group
http://scholar.google.es/citations?hl=es&view_op=search_authors&mauthors=ontology+engineering+group
http://scholar.google.es/citations?hl=es&view_op=search_authors&mauthors=ontology+engineering+group
http://es.dbpedia.org/

License

A This work is licensed under the Creative Commons
Attribution i Non Commercial i Share Alike License
A You are free:
to Share 0 to copy, distribute and transmit the work

to Remix & to adapt the work

A Under the following conditions @OEE
ererting

- Attribution & You must attribute the
A fisburce http://www.oeg-upm.net/] o thafboter of each
reused slide
A a credits slide stating: Lirfguistic Linked Data: Paving the

Way Towards Maximising (Re)Usability of Linguistic
Resources oby A. Gbmez-P ®r ez 0

- Non-commercial

- Share-Alike

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



Linguistic Linked Data: Paving the Way Towards Max ng (Re)Usability of Lin
Gomez-Pérez Escuela de Verano de Inteligencia Artificial, 17 de Junio de




Table of content

Open Data

Linked Open Data

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

Linguistic Linked Data permits multilingual Data
Integration

Methods and Reference Architecture

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



: e

PRESENT |

7 —

Open Data

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



Ontology

ingGroup

Engineer

o—
pekcy
-
—

= -
e B

lion

T e . .
grEmetpie, - mon By
‘*-'-'—f;g%E ent; . I“"" - _

R ™ ~BREEERERE, .

fo

years*"" well“"**'"‘;.:,;. wmﬂ

- s'*"‘*“"Health access pubhcpeop|e [

Im mstlcs

| = _7-_' ;..:,“ﬁ‘;.?-"’,'-_":':languages w~|||lgUIStIB

A world of digital data

=

Heterogeneous
Formats

availabis

Licenses

TN

Seie -

p\'ofess»onals = InequalltleSmﬂmetm n

mequahy serv'ces :....;ZI souu.i“
- [iP— )~ social
i =M= care®

<

= T 1 gl e

s = Sty 5=
__ ,_m.-—-_..__
2

ol 7 JOUN f I ol

@ Fasticon.com

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



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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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?

A 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
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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
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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
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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

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



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

A Ecosystem of
- Open and Closed resources

- Silos of LRs E
- Complementary resources Aé

A Lexicon, Corpora,
Dictionari es,

- Heterogeneous formats “CLamin

A E.g, for Lexicons: Lexinfo,
L MF , Ll R, L emon, ew%\“

e . »,@w
- Several repositories with ‘;?f;@ﬂ’.
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

A Language metadata content

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

ststststststststststststststst

A Language Resources content

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

A 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

ingGroup © Asuncion Gomez-Pérez Escuela de Verano de InteligBht A‘?’tlnual 17 de Junio de 2016, Carimona, Sevilla, Sgairi



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

Redo
(computer

http://rae.es |&

‘ Wikilengua del espafiol

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

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

http://es.wikipedia.org
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e ARedod
A/ By

&“rﬁé%;jo Pronunciation: [red] ~
[wik.sjo'na.cjo]

Ei diccionaria en castelia
de convenido libve

Grammar category: sustantivo femenino
/ Singul ar : \
/ Plural: 0 /

N y

I Etimologiy Del latinfir e t
Wikilengua del espanol I Gender: N f
(~ . \ Definition. : A Conj un
iRedo ordenadores o de equipos
Norm: UNE 21302-131 informéticos conectados entre
: s2¢é.0

English: network

German: Netzwerk

2 _J

A N

(- )

fiRed_de computadoreso

Sinonyms: Asi

Category: redes informéticas

Image
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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  UsingRDFand Published along with

: standard data .
such as: del a machinereadable
- Lexica modeis license
(vocabularies):
- Corpora _ ODRL
- Dictionaries .. -Lexica lemen Open Digital Rights Language
- Corpora « creative
LNIE ) @commons

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



Linguistic Linked Data Cloud

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

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

Linguistic Linked Data Cloud

O Lexicons and Dictionaries

necessarily data in the LD format
Enalgles a new generation of LD-aware NLP and MT 5 |, e Data Categories
Services @ Typological Databases

O Linguistic Resource Metadata

C Subset of LOD

C Linguistic domain

C Many type of resources

C Interconnected with other Language Resources @ Corpora

C  Enables the lexicalization of data on the web, not $ Texminelagics, Thessurl aud KnowledgeBases
C

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

IT_U. ider §IZLZELZ‘:‘Z?:ZES’:;‘;LZ“ ““““““ e LLOD Cloud in Novemb2015
wnwlider-project.eu vy K26 Resources
| 203 Links
A0 Corpora

LesLentralizedBabelnet LexVo
and LexInfonew hubs

AResolvable URLSs that resolve
& ARDEresolve to RDF

20 A1000 Triplesseltexplaining

ALinks to one resource from the
cloud or other 50 links

ACrawlable get the whole
resource by crawling

ALinguistic data must be a
language resources

ARegisteredat CKAN

. . Criteria for inclusion:
=
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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 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?_

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

A 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?
A Traditional annotation properties for most cases

dbpedia:Ateneo_de Madrid f-é)
rdfs:label dAteneo de Madrid"@es . L\_/_,_
"Athénée de Madrid" @fr.
rateneo-H jd3O H '@ ru.

A Richer models for more demanding applications

Association of the vocabulary to an external lexicon model

# LEMON lem®n

isbd:T1001 lemon:isReferenceOf [lemon:isSenseOf .cartographic].
-cartographic a lemon:LexicalEntry
lemon:form [lemon:writtenRep Acartografico o@es;
iIsocat:grammaticalGender isocat:masculine];
lemon:form [lemon:writtenRep ficartografica o@es;
isocat:grammaticalGender isocat:femininel].
isocat:grammaticalGender rdfs:subPropertyOf lemon:property.

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

Linguistic LD

Agree on vocabularies for
describing
A Domain vocabularies

A LR metadata and content (Lemon-
Ont ol ex, NI F, &)

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
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Example of alicense

The reproduction of a dataset is limited until the end of this year after paying 150.

@refix  gr: <http://purl.org/goodrelations/> .
@refix  dcat : <http://www.w3.org/ns/dcat#> .
<http://samplepolicy/1234>

a odrl:Offer ;
rdfs:label "License Offering Paid Linked Data";
[odrl:permission [
odrl:target http://example.org/dataset/ds01> ;
odrl:action Fﬁﬂmm ;
| odrl:duty [
rars:label "Pay";
gr:UnitOfMeasurement dcat:Dataset ;
gr:amountOfThisGood "1
odrl:action odrl:pay ;
odrl:target "15,00 EURA
1;
odrl:constraint
[

odrl:operator
odrl:dateTime

odrl:lt
"2015 - 12

- 31" xsd:date ] ]

l;

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

@refix  gr:  <http:// purl.org /goodrelations />.
@prefix  dcat : <http://www.w3.org/ ns/ dcat #>.
<http://  salonica.dia.fi.upm.es /1dr / policy /cdaddba4 -fc2e - 4ee0-a784 - e62f1db259bf>

a odrl:Set ;

rdfs:label "License Offering Paid Linked Data";

odrl:permission [a odrl:Permission ;

odrl:target <http://  example.org /dataset /dsO1>;
odrl:action odrl:reproduce :
odrl:duty [a odrl:Duty ;
\ rdfs:label "Pay";
A gr:UnitOfMeasurement dcat: Dataset ;
gr:amountOfThisGood A
odrl:action odrl: pay ;
odrl:target "15,00 EUR "
]

\//\/ 1 ].[a _ odrl:Permission :

Jg odrl:action odrl:reproduce ;

V7, odrl:target <http:// example.org /dataset /dsOl1>;

B 5 odrl:duty [a odrl:Duty ;
rdfs:label "Pay";
gr:UnitOfMeasurement rdf: Statement

. gr:amountOfThisGood B A
E‘A odrl:action odrl: pay ;
RDF odrl:target "0,0l EUR "
4@k !
3 http://conditional.linkeddata.es

4V (TIN2013-46238-C4-2-R < L
Il[lln:mlnw Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
gineer
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Linked Data and Linquistic Linked Qata

Agree on vocabularies for

describing S
A Domain datasets AT
A LR metadata O e
A LR content (Lemon-Ontolex, N | , 8ifﬁ;ﬁfﬁlflifﬁﬁiim Ses
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.:
Princeton WordNet,

BabelNet

IATE

Wikipedia Bitaxonomy
Terminesp (spanish)

Termcat

22 Apertium bilingual dictionaries
the Brown Corpus

Wikilinks Corpus

27 wordnets from the Open
Multilingual Wordnet

22 lexical resources for Swedish,
including SALDO

To o T T o Po Do T o Do Do

MUlider

www.lider-project.eu

Use of models and guidelines from
WP4 standardization activities

A Use of Ontolex-lemon Model from
the Ontolex group at W3C

A BPMLOD@W3C guidelines

NIF Refinement by the community

Resources transformed by the
community

- LDL 2014
- Summer datathon on LLD

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 Li(_:ensfe Data Multilingual Linked
Generation o Data Publication

A Multilingual Dictionaries _ _
(BabelNet) - Practices for Naming
A Bilingual Dictionaries (URIs)
A ?/ITlélgl(l;ngual Terminologies . Practices for
A 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
?
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

ReferenceArchitecture

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
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nce Ca
ReferenceArchitecture and Refere

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

The card s intengegq for people who have a dataget in linked data and wish to document
itin Datahub, Thg card extends the card “Contributing to the Linguistic Linked Open

‘ Data Cloygr by adding more details on hoy to document Some basic Metadata. See
also, as an alternativ, the « ataset description With Data|p” card.

| Metadata

|

Goto htt ://datahub i0
D 10 an
Open Data ¢

loua” refgre, buting to the Linguistin ; :
etadat for the atans:? X result, atahyh aUtOmaticall creat eQUIStIC Llnked
Metadata flg iq cessiblg gt - " the Data Catalogyg | (DCSAa ?l? A
I IS
www.lider-project.eu
Linguistic Linked Data:

. = B
© Asuncion Gomez-Pérez



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

GUIDELINES How to publish Linguistic Linked Data
Publishing data on the Web in a way that it be easil i
daunting task. The Web community has convecig‘ed me?tsé%dct?ammr:eg

Data provides the best practices for publishing highly i :
card expansindetai wha these best practices e | 0 Cata. This

AMultilingual Dictionaries (BabelNet)
ABilingual Dictionaries
AMultilingual terminologies (TBX)
AWordNets

LLD Publishing

Vocabularies Hosting

Metadata Licens

www.lider-project.eu

Il[l:tg:nw Linguistic Linked Data: Paving the Way Towards Maximising (Re)Usability of Linguistic Resources
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