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Language ResourcesLanguage Resources 
on the Webon the Web
The current ecosystemThe current ecosystem
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LRs on the Web

(Electronic) Language Resources
• corpora
• lexicalexica
• dictionaries
• encyclopedic resources
• wordnets• wordnets
• etc.
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LRs on the Web

Currently…
• Proprietary and heterogeneous formats 
• Non‐standard APIsNon standard APIs
• Disconnected from other resources (silos of LRs)
• Different access levels (from “write me an 
email” to web services)email  to web services)

• Several LRs repositories with different metadata 
d hand schemas
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LRs on the Web

Therefore... discovery and reuse of LRs  in third 
li i i h d l d iparty applications is hard, manual and time 

consuming
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http //es wiktionary org

LRs on the Web
http://es.wiktionary.org

http://rae.es“Red” 
(

http://www.wikilengua.org/i

(computer 
network)

http://www.wikilengua.org/i
ndex.php/Terminesp:red

http:/www.apertium.org
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LRs on the Web

http://rae.es
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LRs on the Web
http://es.wiktionary.org

http://rae.es
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“Red”

LRs on the Web
Red

Pronunciation: [red]

Grammar category: sustantivo femenino

“Red”

Etimologiy Del latin “rete”

Singular: “red”

Plural: “redes”

Etimologiy Del latin rete

Gender: “f”

Definition.: “Conjunto de 
ordenadores o de equipos“Red”

Complementary
but not connected ordenadores o de equipos 

informáticos conectados entre 
sí….” 

Norm: UNE 21302-131

English: network

German: Netzwerk

but not connected

“R d”

German: Netzwerk

“Red”

translations: “xarxa”(ca),  “rede”(ga), …
“Red_de_computadores”

Category: redes informáticas

Image
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k dLinked Data
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Linked Data

Linked Data Principles

1. Use URIs to identify “things” on the Web
2 Use HTTP URIs so people can look up2. Use HTTP URIs so people can look up 

those identifiers and get something
3. When someone looks up a URI, provide p , p

useful information (in RDF) 
4. Include links to other URIs, so that they 

d hcan discover more things. 

http://www.w3.org/DesignIssues/LinkedData.html
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Linked Data

URIs (Uniform Resource Identifiers)
– Identify resources on the Web (both “informational”Identify resources on the Web (both  informational  
resources and “real‐world” ones)

RDF (Resource Description Framework)RDF (Resource Description Framework) 
– To represent relations between resources 
– subject predicate –object– subject ‐predicate –object
– E.g.:  http://img.jamendo.com/albums/3661/covers/1.500.jpg

mo:image
An album

http://dbtune.org/jamendo/artist/104

foaf:name

http://dbtune.org/jamendo/record/3661
foaf:made

mo:image

mo:track

“Try^d”
http://dbtune.org/jamendo/track/26739

http://www jamendo com/get/track/id/track/audio/play/26739
mo:available_as

An artist

A track

25/11/2014 15Jorge Gracia, Asunción Gómez‐Pérez

15

http://www.jamendo.com/get/track/id/track/audio/play/26739An artist



Linked Data

Web Ontologies (OWL or RDF‐S)
– Classes of objectsClasses of objects 
– Properties, or relations among them
– Individuals or instances of these classesIndividuals, or instances of these classes
– Allow use of inference rules
– E g : from MUSIC ontology http://purl org/ontology/mo/– E.g.: from MUSIC ontology http://purl.org/ontology/mo/

M i lMusical 
Manifestation

Record has_track Track track_number integer
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Linked Data

Putting things together
http://purl.org/ontology/mo/

MUSIC ontology (OWL)

Musical 
Manifestation

Record has_track Track track_number integer

http://dbtune.org/jamendo/record/3661

http://dbtune.org/jamendo/track/26739

mo:has_track

4

mo:track_number

http://dbtune.org/jamendo

JAMENDO data (RDF)
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Linked Data
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Linked Data

Data accessible in a standardised way (SPARQL):
– “Give me the title of the albums made by Tryad along withGive me the title of the albums made by Tryad along with 
their publication date”

PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX mo: <http://purl.org/ontology/mo/>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>
PREFIX dc: <http://purl.org/dc/elements/1.1/>p p g
SELECT DISTINCT   ?title ?date
WHERE
{ ?artist rdf:type mo:MusicArtist;{ ?artist rdf:type mo:MusicArtist;

foaf:made ?album;
foaf:name "t r y ^ d".

?album dc:title ?title;

Title Date

“Listen” 29‐12‐2006
?album dc:title ?title;

dc:date ?date }
“Public Domain” 20‐01‐2006

“Tryad Demo (Public
Domain)”

14‐04‐2005
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Linked Data forLinked Data for 
Language ResourcesLanguage Resources
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Linked Data for LRs

Linked Data allows
Language Resources

to interoperate
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Linked Data for LRs

number
singular plural

[REDES]

Ph ti f F

gender

femenine

Phonetic form

number

Form

Phonetic form
number

Red

written form

Form “red”

Red
Form[RED]

Red
Sense

written form
“red”@es

Sense “xarxa”@ca

translation

Red

Sense Sense Sense
written form

xarxa @ca
Red

image

Sense Sense

translation written form

“red” “network”

written form

red network

25/11/2014 22Jorge Gracia, Asunción Gómez‐Pérez

22



Linked Data for LRs

Linguistic Linked Data Cloud

NIFNIF
NLP Interchange Format
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Linked Data for LRs

Li k d D tLinked Data 
allows uniformallows uniform

access to
Language

dResources and 
ServicesServices
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Linked Data for LRs

Linguistic Data accessible in a standardised way (SPARQL):
“List Language Resources by language and type of resource” g g y g g yp f

sample datasample data 
(855 records)

Acknowledgements: Marta Villegas and Nuria Bel
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Linked Data for LRs

“Give me available translations of the Spanish term ‘red’ along 
with their part of speech“with their part of speech

SELECT DISTINCT ?translated_written_rep ?pos
WHERE {

?form_a lemon:writtenRep "libro"@es ._
?lex_entry_a lemon:lexicalForm ?form_a .
?sense_a lemon:isSenseOf ?lex_entry_a .
?trans  tr:translationSense ?sense_a .  

….

translated_written_rep pos

"filet" @fr <http://www.lexinfo.net/ontology/2.0/lexinfo#noun>p // / gy/ /

"réseau" @fr <http://www.lexinfo.net/ontology/2.0/lexinfo#noun>

"network" @en <http://www.lexinfo.net/ontology/2.0/lexinfo#noun>

"net" @en <http://www.lexinfo.net/ontology/2.0/lexinfo#noun>
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Linked Data for LRs

BENEFITS of LRs as Linked Data
1 Sh t t (it’ h i !) [1]1. Short term  (it’s happening now!) [1]
• Simpler and formal model (respect to XSD counterpart). 
• Merging of different schemas is straightforward
• Resources are explicitly linked among themselves and toResources are explicitly linked among themselves and to 
external data (with stable, resolvable identifiers)

• Data exposed in a standardized way (SPARQL)• Data exposed in a standardized way (SPARQL)

[1] “Metadata as Linked Open Data: mapping disparate XML metadata registries into one RDF/OWL registry.” Marta Villegas, Maite    
Melero and Núria Bel. In Proc. of LREC’2014, Reykjavik, Iceland, May 2014
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Linked Data for LRs

2. Medium term
I d di f d t t d i• Improved discovery of dataset and services

• Aggregation and integration of linguistic gg g g g
resources

3 Long term3. Long term 
• Composition and chaining of LRs
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Examples of LanguageExamples of Language 
Resources as Linked DataResources as Linked Data
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Examples of LRs as LD 

http://wordnet‐rdf.princeton.edu/wn31/108952341‐n.rdf

25/11/2014 30Jorge Gracia, Asunción Gómez‐Pérez



Examples of LRs as LD

Apertium [http://www.apertium.org] is an open source 
platform for automatic machine translations Its (>30)platform for automatic machine translations. Its (>30) 
bilingual dictionaries are being converted into RDF

http://linguistic.linkeddata.es/apertium/
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l f h lGoals of the tutorial
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Tutorial

GOAL: to allow language resources to expose 
h i D Li k d D h W b f h itheir Data as Linked Data on the Web for their 
consumption by semantic enabled applications 
in a direct manner
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Tutorial

Motivating questions
1. How to represent rich lexical information

(beyond rdfs:label) and associate it to ( y )
ontologies and linked data? 

2 H t t ltili l li i ti li k d2. How to generatemultilingual linguistic linked 
data from data silos?
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Tutorial

3. How to represent and publish multilingual 
i d li k d d ?texts, annotations and corpora as linked data?

4. How to perform word sense disambiguation p g
and entity linking of multilingual linked data?
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Tutorial ‐ SCHEDULE

MORNING
9:00 9:10 Welcome and introduction9:00 ‐ 9:10 Welcome and introduction
9:10 ‐ 9:30 Session 1: foundations 
9:30 10:00 Session 2 Modelling lexical resources on the Web9:30 – 10:00 Session 2. Modelling lexical resources on the Web 

of Data: the lemonmodel (intro)
10:30 ‐ 11:00 Coffee break10:30 ‐ 11:00 Coffee break
11:00 ‐ 11:45 Session 2. Modelling lexical resources on the Web 

of Data: the lemonmodel (hands‐on)of Data: the lemonmodel (hands on)
11:45 ‐ 12:30 Session 3.Methodology and tools for Multilingual 

Linguistic Linked Data generation (intro + hands‐on) g g ( )
12:30 ‐ 13:30  Lunch break
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Tutorial ‐ SCHEDULE

AFTERNOON
13:30 14:00 Session 3 Methodology and tools for Multilingual13:30 ‐ 14:00  Session 3.Methodology and tools for Multilingual 

Linguistic Linked Data generation (hands‐on) 
14:00 – 15:00 Session 4 Integrating NLP with Linked Data and14:00  15:00  Session 4. Integrating NLP with Linked Data and 

RDF: the NIF format (intro + hands‐on)
15:00 ‐ 15:30 Coffee break15:00  15:30 Coffee break
15:30 ‐ 15:45 Session 4. Integrating NLP with Linked Data and 

RDF: the NIF format (hands‐on)( )
15:45 ‐ 17:00 Session 5. Multilingual Word Sense Disambiguation 

and Entity Linking on the Web based 
on BabelNet (intro + hands‐on)
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Tutorial ‐WHAT YOU NEED

Your laptop…

and our pendriveand our pendrive
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More Information

• Tutorial’s web page http://www.lider‐
project eu/ekaw14 LRLDTutorialproject.eu/ekaw14_LRLDTutorial

• LIDER project http://www.lider‐project.eu/
• lemon model http://lemon‐model net/lemon model http://lemon model.net/
• NIF Interchange Format http://persistence.uni‐

leipzig.org/nlp2rdf/leipzig.org/nlp2rdf/
• BabelNet http://babelnet.org/
• W3C Best Practises for Multilingual Linked Open DataW3C Best Practises for Multilingual Linked Open Data 

community group http://www.w3.org/community/bpmlod/
• W3C Ontology Lexica commuity groupgy y g p

http://www.w3.org/community/ontolex/
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More Information

www.lider‐project.eu

Join the community 
“Linked Data for Language Resources”

www.w3c.org/community/ld4lt

t itt / ltili b

www.w3c.org/community/ld4lt

twitter.com/multilingweb
Hashtag: #LiderEU
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