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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 

 eScience 

 Projects (> 12M€) 
 27 EU projects  (7 as coordinator) 

 54 National Projects 

 27 contracts with companies 

 Awards: SUR IBM Watson 

 Publications 
 106  journals 

 362 International conferences and book chapters 

 7 Books 

 Impact of publications H-index 
 Asunción Gómez-Pérez (h:52, citations 16254) 

 Oscar Corcho García (h: 38, citations 9087) 

 Services to the Spanish community 
 Host  esDbpedia  

 Host  linkeddata.es 

 vocab.linkeddata.es 

 

 

 Awards and Prizes 
 Aritmel, UPM, Ada Byron, Fujitsu, Open data, 

ISWC 

 SUR Awards Watson for Tech. Watch 

 Supervision of students 
 28 Ph.D thesis (9  awarded best thesis prize) 

 >150 MS.C thesis and BS.C 

 Events organization 
 11 editions of the International Summer School on 

Ontological Engineering and the Semantic Web  

 > 50 WS and tutorials  

 Standardization activities  
 >25 @ W3C, ISO, OASIS, etc. 

 Mobility 
 PhD students: 3-6 months abroad 

 Postdocs: 1 month every 2 years 

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

TKE, TIA 

 Editorial board of Journals 

 Invited talks at conferences and events 

 Programme Committee presence  

 Collaboration with COM (Center Open 
Middleware) 

 

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

• This work is 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 

- Attribution — You must attribute the work by inserting 

• “[source http://www.oeg-upm.net/]” at the footer of each 
reused slide 

• a credits slide stating: “Linguistic Linked Data: Paving the 
Way Towards Maximising (Re)Usability of Linguistic 
Resources ” by A. Gómez-Pérez ” 

- Non-commercial 

- Share-Alike 

4 



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

©  Asunción Gómez-Pérez            Escuela de Verano de Inteligencia Artificial,  17 de Junio de 2016, Carmona, Sevilla, Spain 



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

©  Asunción Gómez-Pérez            Escuela de Verano de Inteligencia Artificial,  17 de Junio de 2016, Carmona, Sevilla, Spain 

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  

©  Asunción Gómez-Pérez            Escuela de Verano de Inteligencia Artificial,  17 de Junio de 2016, Carmona, Sevilla, Spain 

Open Data 
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A world of digital data 

Heterogeneous  

Formats 

Providers 
Languages 

Licenses 

Domains 
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The Open Data stars 

 

 

Make it available as structured data (e.g., Excel instead of image scan or a table) 

Use non-proprietary formats (e.g., CSV instead of Excel) 

Use URIs to identify things, so that people can point at your stuff 

Link your data to other data to provide context 

Make your stuff available on the Web (whatever format) under an open license 

9 
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The Web  

(Human readable format) 

In Books 

Web Services 

Open data formats and publication  

10 

As files on the Web following standards 

(XML, HTML, CSV, LMF, etc.) 
The Web – Proprietary formats 

(Human & Machine readable formats) 
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Linguistic 

Linked Data  

RDF on the Web 
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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 

© Slide adapted from “5min Introduction to Linked Data”- Olaf Hartig 
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LD domains in August 2014 

Media 

Geographic 

Life Sciences 

Publications Goverment 

Social 

Networking 
Cross-domains 

User Generated 

Content Linguistics 
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Foundations 

Unique identifiers: URI  
 identify or name a resource 

RDF(S) models 
   

El Quijote Cervantes 
Is creator of 

Work Person 
Is creator of 

Is a Is a 

http://datos.bne.es/resource/XX1718747 http://datos.bne.es/resource/XX3383563 

http://iflastandards.info/ns/fr/frbr/frbrer/C1005 http://iflastandards.info/ns/fr/frbr/frbrer/C1001 

Equivalence links to other datasets 
Same As 

http://viaf.org/viaf/17220427 

Cervantes 

Same As Same As 

http://dbpedia.org/resource/Miguel_de_Cervantes 

Cervantes 

Data navigation 

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
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The model (Ontology) and the data 

16 

Work 

    Idiom 

translation 

Year  

Publication date 

Library 

Located at 

Person 

Is creator of 

Has subject 

El Quijote Cervantes 

Is creator of 

    Catalán 

translation 

1960 

Publication date 

BNE 

Located in 

Has subject 

Vida de Cervantes 

birthPlace 
Place 

birthPlace 
Alcalá de Henares 

Ontology 

Data 
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http://iflastandards.info/ns/fr/frbr/frbrer/C1001 

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

translation 

Año  

Publication date 

http://xmlns.com/foaf/0.1/Organization 

Located in 

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

Is creator of 

Has subject 

http://datos.bne.es/resource/XX3383563 http://datos.bne.es/resource/XX1718747 

Es autor 

http://datos.bne.es/resource/XX1924295 

translation 

1960 

Publication date 

BNE 

Located in 

Has subject 

http://datos.bne.es/resource/bimo0002045496 

Vida  de Miguel de Cervantes Saavedra 

Don Quijote de la Mancha 
Cervantes Saavedra, Miguel de  

Catalán 

Ontology 

Data 

http://datos.bne.es/# 

Language 

work 

Biblioteca 

Person 

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

birthPlace 

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

birthPlace 

Linked data is full of URIs  
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Foundations: Linking 

Models alignment using Owl EquivalentClass 

EquivalentClass 

Same As 

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

http://schema.org/Person Person 

EquivalentClass 

Municipality 

Person 

Place of birth 

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

http://dbpedia.org/resource/Municipalities_of_Spain 

http://dbpedia.org/page/Alcal%C3%A1_de_Henares 

Alcalá de Henares 

Is a  

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

Municipio 

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

Alcalá de Henares 

IS A 

http://dbpedia.org/resource/Miguel_de_Cervantes
http://dbpedia.org/resource/Miguel_de_Cervantes
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Linked Data without ontologies 

http://www.server1.org/resource/Cervantes 

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

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

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

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

Same as 

Same as 

Same as 

Same as 

URI 
URI 

URI 
URI 

URI 

914 296 093 

276,4 km² 

Phone 

Size 

1547 

#People 

1547 

Date of Birth 

Author 

D. Quijote 

Cervantes  



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

©  Asunción Gómez-Pérez            Escuela de Verano de Inteligencia Artificial,  17 de Junio de 2016, Carmona, Sevilla, Spain 

Linked Data and ontologies 

http://www.server1.org/resource/Cervantes 

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

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

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

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

Same as 

Person 
rdf:type 

rdf:type 

Retaurant 
rdf:type 

Street 
rdf:type 

Municipality 
rdf:type 

URI 
URI 

URI 
URI 

URI 

1547 

Date of Birth 

Author 

D. Quijote 

Cervantes 

(Person) 
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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 
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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 
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Lack of interoperability of Language resources 

• Ecosystem of  

- Open and Closed resources 

- Silos of LRs 

-  Complementary resources 

• Lexicon, Corpora, 
Dictionaries, Grammars, …. 

- Heterogeneous formats  

• E.g, for Lexicons: Lexinfo, 
LMF, LIR, Lemon, … 

- Several repositories with 
different metadata and 
schemas 

- Many APIs and services for 
querying 

 

Discovery and reuse LR  in third party applications is hard, manual and time consuming 
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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. 

 

http://wordnet-rdf.princeton.edu/wn31/108437235-n
http://wordnet-rdf.princeton.edu/wn31/108437235-n
http://wordnet-rdf.princeton.edu/wn31/108437235-n
http://wordnet-rdf.princeton.edu/wn31/108437235-n
http://wordnet-rdf.princeton.edu/wn31/108437235-n
http://wordnet-rdf.princeton.edu/wn31/108437235-n
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http://rae.es 

Motivation 
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http://es.wiktionary.org 

http://rae.es 

An example 
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http://es.wiktionary.org 

http://rae.es 

http://www.wikilengua.org/

index.php/Terminesp:red 

An example 
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http://es.wiktionary.org 

http://rae.es 

http://www.wikilengua.org/

index.php/Terminesp:red 

http://www.wordreference.

com/sinonimos/ 

An example 
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http://es.wiktionary.org 

http://rae.es 

http://www.wikilengua.org/

index.php/Terminesp:red 

http://es.wikipedia.org 

http://www.wordreference.

com/sinonimos/ 

An example 
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http://es.wiktionary.org 

http://rae.es 

http://www.wikilengua.org/

index.php/Terminesp:red 

http://es.wikipedia.org 

http://www.wordreference.

com/sinonimos/ 

An example 

“Red” 

(computer 

network) 
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“Red” 

Etimologiy Del latin “rete” 

Gender: “f” 

Definition.: “Conjunto de 

ordenadores o de equipos 

informáticos conectados entre 

sí….”  

“Red” 

Sinonyms: “sistema”, “malla”,” distribución” 

“Red” 

Norm: UNE 21302-131 

English: network 

German: Netzwerk 

“Red” 

Pronunciation: [red] 

Grammar category: sustantivo femenino 

Singular: “red” 

Plural: “redes” 

“Red_de_computadores” 

Category: redes informáticas 

Image 

Complementary 

but not connected 
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LD allows linguistic data integration 

Red 

Phonetic form 

Form 

number 
singular 

[RED] 

Form 

plural 

[REDES] 

Phonetic form 

number 

Red 

Sense 

written form 

“red” 

Sense 

written form 

“malla” 

equivalent 

Red 

image 

Red 

Sense Sense 

translation 

es - en 

written form 

“red” “network” 

written form 

Red 

written form 

Form 

gender 

femenine 

“red” 
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Linguistic Linked Licensed Data 

    3LD 
      Linguistic Linked Licensed Data 

Language resources  

 such as: 

    - Lexica  

    - Corpora 

    - Dictionaries .. 

 
NIF 

NLP Interchange Format 

Using RDF and 
standard data 

models 
(vocabularies): 

 - Lexica  

     - Corpora 

ODRL 
Open Digital Rights Language 

Published along with 

a machine-readable 
license. 

 www.lider-project.eu 
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Linguistic Linked Data Cloud 

Linked Data interconnects data from   

resources  

 In many domains 

 In many languages 

 Open and closed License 

 Links with other datasets 

Linguistic Linked 

Data Cloud 

Linguistic Linked Data Cloud 

 Subset of LOD 

 Linguistic domain 

 Many  type of resources 

 Interconnected with other Language Resources 

 Enables the lexicalization of data on the web, not 

necessarily  data in the LD format 

 Enables a  new generation of LD-aware NLP  and MT 

Services 
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Linguistic Linked Data Evolution 

 
Jan. 2013 

 2014 

Sept. 2014 Sept. 2013 

April. 2015 

Nov. 2015 

http://linguistic-lod.org/llod-cloud
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Linguistic Linked Licensed Data @ Nov 2014 

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

 
Less Centralized: Babelnet, LexVo 

and LexInfo new hubs 

Criteria for inclusion: 
• Resolvable: URLs that resolve 
• RDF: resolve to RDF 
• 1000 Triples: self-explaining 
• Links: to one resource from the 

cloud or other 50 links 
• Crawlable: get the whole 

resource by crawling 
• Linguistic: data must be a 

language resources 
• Registered: at CKAN 

 www.lider-project.eu 

 

 

http://linguistic-lod.org/llod-cloud
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The core of the Linguistic Linked Open Data cloud! 

 
 

From Roberto Navigli (Sapienza University) 



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

©  Asunción Gómez-Pérez            Escuela de Verano de Inteligencia Artificial,  17 de Junio de 2016, Carmona, Sevilla, Spain 

What is BabelNet? 

• A merger of resources of different kinds: 

From Roberto Navigli (Sapienza University) 
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20/09/201

6 

Why do we need BabelNet? 

• Multilinguality: the same concept is expressed in tens of 

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 

-     2M concepts with domains associated 

 

 

From Roberto Navigli (Sapienza University) 
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Multilingualism and the Linked Data 

How to represent language in Linked Data? 

 Traditional annotation properties for most cases 

 

 

 

 

 

 Richer models for more demanding applications 

dbpedia:Ateneo_de_Madrid  

             rdfs:label ”Ateneo de Madrid"@es .   

           "Athénée de Madrid"@fr. 

           “ateneo-де-мадрид"@ru. 

 

# LEMON 

isbd:T1001 lemon:isReferenceOf [lemon:isSenseOf :cartographic]. 

:cartographic a lemon:LexicalEntry; 

      lemon:form [lemon:writtenRep “cartográfico”@es; 

              isocat:grammaticalGender isocat:masculine]; 

      lemon:form [lemon:writtenRep “cartográfica”@es; 

               isocat:grammaticalGender isocat:feminine]. 

isocat:grammaticalGender rdfs:subPropertyOf lemon:property. 

Association of the vocabulary to an external lexicon model 
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Linked Data and Linguistic Linked Data 

1. Agree on vocabularies for 

describing  

• Domain vocabularies 

• LR  metadata and content (Lemon-

Ontolex, NIF, …) 

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 

 

Linguistic LD 
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Open Data 

Linked Open Data  

Linguistic Linked Data 

Linguistic Linked Licensed Data 
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Linguistic Linked Licensed Data 

How do we represent license information? 
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Example of a license 

@prefix gr:    <http://purl.org/goodrelations/> . 

@prefix 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  odrl:reproduce ; 

    odrl:duty    [  

      rdfs:label            "Pay" ; 

      gr:UnitOfMeasurement  dcat:Dataset ; 

      gr:amountOfThisGood   "1" ; 

      odrl:action           odrl:pay ; 

      odrl:target           "15,00 EUR“ 

    ] ; 

    odrl:constraint  

    [  

      odrl:operator odrl:lt ;     

      odrl:dateTime "2015-12-31"^^xsd:date ] 

    ] ; 

  ] 

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

 

http://conditional.linkeddata.es 
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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  <http://example.org/dataset/ds01> ; 

                           odrl:action  odrl:reproduce ; 

                           odrl:duty    [ a                     odrl:Duty ; 

                                          rdfs:label            "Pay" ; 

                                          gr:UnitOfMeasurement  dcat:Dataset ; 

                                          gr:amountOfThisGood   "1" ; 

                                          odrl:action           odrl:pay ; 

                                          odrl:target           "15,00 EUR" 

                                        ] 

                         ] , [ a            odrl:Permission ; 

                           odrl:action  odrl:reproduce ; 

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

                           odrl:duty    [ a                     odrl:Duty ; 

                                          rdfs:label            "Pay" ; 

                                          gr:UnitOfMeasurement  rdf:Statement ; 

                                          gr:amountOfThisGood   "1" ; 

                                          odrl:action           odrl:pay ; 

                                          odrl:target           "0,01 EUR" 

                                        ] 

                         ] .. 
http://conditional.linkeddata.es 

4V (TIN2013-46238-C4-2-R) 
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Linked Data and Linguistic Linked Data 

1. Agree on vocabularies for 

describing  

• Domain datasets 

• LR  metadata  

• LR content (Lemon-Ontolex, NIF, …) 

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 

 

Linguistic LD 

 www.lider-project.eu 
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Open Data 

Linked Open Data  

Linguistic Linked Data 

Linguistic Linked Licensed Data 

Outcomes of the LIDER project 

 www.lider-project.eu 
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Discovery LRs metadata with LingHub  

Language resource metadata 
transformation and 
aggregation 

- Metadata OWL ontology @ 
LD4LT W3C group 

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

LingHub 
- Collect and Homogenice 

metadata 

- Enhance metadata 

- Helps you to search LRs 

 

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

Use of models and guidelines from 
WP4 standardization activities 

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

• BPMLOD@W3C  guidelines 

 

NIF Refinement by the community  

 

Resources transformed by the 
community 
- LDL 2014  

- Summer datathon on LLD  

 

 www.lider-project.eu 
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Best practices and guidelines (BPMLOD@ W3C)   

Best practices for 

Multilingual Linked 

Data Publication 

- Practices for Naming 

(URIs) 

- Practices for 

Dereferencing 

- Practices for Textual 

Information 

- Practices for Linking 

- Practices for Language 

Identification 

 

8 Guidelines for Linguistic 
Linked License Data  

- Generation of  

• Multilingual Dictionaries 
(BabelNet) 

• Bilingual Dictionaries 

• Multilingual Terminologies 
(TBX) 

• WordNets 

- Corpus creation using NIF 

- NIF-based NLP Web 
Services 

- LLD Exploitation 

- LLOD aware services 

 
http://www.lider-project.eu/guidelines  

 www.lider-project.eu 

 

 

 

http://www.lider-project.eu/guidelines
http://www.lider-project.eu/guidelines
http://www.lider-project.eu/guidelines
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Reference Architecture   

Certification 

Benchmarking & Validation 

Discovery 

LLD Linking 

LLD Publishing 

 

 

Metadata 

Service Composition 

LLD-aware Services 

 

 

Licensing Provenance 

Vocabularies Hosting Scalability Streaming Interoperability 
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Multilingual Data 

 www.lider-project.eu 
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Reference Architecture and Reference Cards   

Certification 

Benchmarking & Validation 

Discovery 

LLD Linking 

LLD Publishing 

 

 

Metadata 

Service Composition 

LLD-aware Services 

 

 

Licensing Provenance 

Vocabularies Hosting Scalability Streaming Interoperability 
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Multilingual Data 

 www.lider-project.eu 
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Reference Architecture and Reference Cards   

Certification 

Benchmarking & Validation 

Discovery 

LLD Linking 

LLD Publishing 

 

 

Metadata 

Service Composition 

LLD-aware Services 

 

 

Licensing Provenance 

Vocabularies Hosting Scalability Streaming Interoperability 
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Multilingual Data 

 www.lider-project.eu 
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Reference Architecture and Reference Cards  

Certification 

Benchmarking & Validation 

Discovery 

LLD Linking 

LLD Publishing 

 

 

Metadata 

Service Composition 

LLD-aware Services 

 

 

Licensing Provenance 

Vocabularies Hosting Scalability Streaming Interoperability 
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Multilingual Data 

          GUIDELINES 

 

• Multilingual Dictionaries (BabelNet) 

• Bilingual Dictionaries 

• Multilingual terminologies (TBX) 

• WordNets 

 www.lider-project.eu 
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 Certification 

Benchmarking & Validation 

Discovery 

LLD Linking 

LLD Publishing 

 

 

Metadata 

Service Composition 

LLD-aware Services 

 

 

Licensing Provenance 

Vocabularies Hosting Scalability Streaming Interoperability 
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Multilingual Data 

Reference Architecture and Reference Cards  

 www.lider-project.eu 
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Reference Architecture and Reference Cards  

Certification 

Benchmarking & Validation 

Discovery 

LLD Linking 

LLD Publishing 

 

 

Metadata 

Service Composition 

LLD-aware Services 

 

 

Licensing Provenance 

Vocabularies Hosting Scalability Streaming Interoperability 
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Multilingual Data 

 www.lider-project.eu 
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Reference Architecture and Reference Cards  

 Certification 

Benchmarking & Validation 

Discovery 

LLD Linking 

LLD Publishing 

 

 

Metadata 

Service Composition 

LLD-aware Services 

 

 

Licensing Provenance 

Vocabularies Hosting Scalability Streaming Interoperability 
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Multilingual Data 

          GUIDELINES 

 

• NIF-based NLP Web Services 

• LLOD aware services 

• LLD exploitation 

 www.lider-project.eu 
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Relation between W3C groups 

Linked Data for Language 

Technologies (LD4LT) 

Best practices 

(BPMLOD) 

Ontology lexica (Ontolex) 

Data on the Web Best Practices  

Use Cases BP for LD in LT 
lemon  

specification 

BP for  

using lemon 

BP for Multlingual Data on the Web BP for Data on the Web 

61 

 www.lider-project.eu 
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Open Data 

Linked Open Data  

Linguistic Linked Data 

Linguistic Linked Licensed Data 

Linguistic Linked Data permits multilingual Data Integration 
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Linked Data are 
multilingual 
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Multilingual data integration 

Multilingual 

complementary 

information 

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


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

©  Asunción Gómez-Pérez            Escuela de Verano de Inteligencia Artificial,  17 de Junio de 2016, Carmona, Sevilla, Spain 

THE APERTIUM RDF CASE AND THEIR LINKS 

Language Resources 

The need of connecting licensed Language Resources 

Linked Data foundations 

Linguistic Linked Licensed Data 

Outcomes of the LIDER project 
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Motivation 

Apertium Platform: Machine 

Translation.  

 

> 40 bilingual dictionaries available 

in XML. 

66 

Afrikaans <-> Dutch 

Breton --> French 

Catalan <-> Italian  

Welsh <-> English  

Danish <-- Norwegian  

English <-> Catalan  

English <-> Spanish  

English <-> Galician  

Esperanto <-- Catalan  

Esperanto <-> English  

Esperanto <-- Spanish  

Esperanto <-- French  

Spanish <-> Aragonese  

Spanish <-> Asturian  

Spanish <-> Catalan  

Spanish <-> Galician  

Spanish <-> Italian  

Spanish <-> Portuguese  

Spanish <-> Romanian  

Basque --> English  

Basque --> Spanish  

French <-> Catalan  

French <-> Spanish  

Serbo-Croatian <-> English  

Serbo-Croatian <-> Macedonian  

Serbo-Croatian <-> Slovenian  

Indonesian <-> Malaysian  

Icelandic <-> Swedish  

Icelandic --> English  

Kazakh <-> Tatar  

Macedonian <-> Bulgarian  

Macedonian --> English  

Norwegian Nynorsk <-> Norwegian 

Bokmål  

Occitan <-> Catalan  

Occitan <-> Spanish  

Portuguese <-> Catalan  

Portuguese <-> Galician  

Northern Sami --> Norwegian 

Bokmål  

Swedish <-> Danish 

…… 
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Motivation 

GOAL: to expose translations contained in 

bilingual dictionaries as Linked Data on the 

Web 

 

 

 

 

 

Joint effort by 

67 
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Linked Data lifecycle 

Specification 

Modelling  

(Ontologies) 

RDF 

Generation 
Publication 

Exploitation 

Data Linking 

 

Data 

Curation 

Many technologies 

involved 

Villazón-Terrazas, B.; Vilches. L.; Corcho, O.; Gómez-Pérez, A. 

Methodological Guidelines for Publishing Government Linked Data.  In 

D. Wood, ed. Linking Government Data. Springer. (pp, 27-49). 2011 
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Lexicon EN 

 Lexicon ES 

Translation 
Set EN-ES 

Apertium LMF 

EN-ES 

Monolingual 
lexicons 

Translation sets 

Approach for Apertium RDF 

69 

Specification 

# 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  

URI Design 
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Modelling: for each bilingual dictionary…. 

Specification 

Modelling 
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Modeling lexicons with Lemon 

71 

Specification 

Modelling 

RDF Generation 

Publication 

Links Generation 

Exploitation 
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LexicalSense 

trans 

translationTarget 

context 

TranslationSet Translation 
translationConfidence:double 

The translation module 

Translation Categories  

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

translationCategory 

context 

Resource 

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

Translation Module 

translationSource 

directEquivalent 

culturalEquivalent 

lexicalEquivalent 

72 
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Modeling lexicons with Lemon 

73 

lemon:LexicalEntry 

lemon:LexicalEntry 

lemon:LexicalSense 

lemon:LexicalSense 

tr:Translation 

lemon:isSenseOf 

lemon:isSenseOf tr:translationTarget 

tr:translationSource 

tr:trans 

lemon:lexicalForm 

tr:TranslationSet 
translationSetEN-ES 

Specification 

Modelling 
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lemon:LexicalEntry 

lemon:LexicalEntry 

lemon:LexicalSense 

lemon:LexicalSense 

lemon:Lexicon 
lexiconEN 

lemon:Lexicon 
lexiconES 

tr:Translation 

“bench”@en 

“banco”@es 

lemon:entry 

lemon:entry 

lemon:isSenseOf 

lemon:isSenseOf tr:translationTarget 

tr:translationSource 

tr:trans 

lemon:lexicalForm 

lemon:lexicalForm 

lemon:Form 

lemon:Form 

lemon:writtenRep 

tr:TranslationSet 
translationSetEN-ES 

lemon:writtenRep 

Translation example 
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Who will be the mapping generator? 

 

Specification 

Modelling 

RDF 

Generation 

RDF generation using Open Refine  

For each bilingual dictionary:  

1. Lexicon of the source language   

2. Lexicon of the target language 

3. Translations 

 

 

 

 

 

 

 

 

 

 

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 .  
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Apertium RDF: 22 generated datasets 

76 

Lang. pair # triples # trans. 

CA-IT 180,851 7,869 

EN-CA 759,601 33,029 

EN-ES 576,316 25,830 

EN-GL 425,117 20,034 

EO-CA 426,301 19,964 

EO-EN 617,772 31,474 

EO-ES 380,198 17,212 

EO-FR 726,281 35,791 

ES-AN 71,997 3,110 

ES-AST 825,54 36,096 

ES-CA 730,501 31,291 

Lang. pair # triples # trans. 

ES-GL 206,284 8,985 

ES-PT 279,245 12,054 

ES-RO 400,366 17,318 

EU-ES 262,336 11,838 

EU-EN 265,466 13,089 

FR-CA 152,002 6,550 

FR-ES 495,614 21,475 

OC-CA 346,346 15,983 

OC-ES 317,162 14,561 

PT-CA 163,149 7,111 

PT-GL 234,065 10,144 

 

Specification 

Modelling 

RDF 

Generation 
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Types of  resources to be linked 

1.Links between Apertium Bilingual 

dictionaries 

2.Links with other resources in the 

Linguistic LOD 

1.Babelnet 

2.LexInfo 

3.Zhishi.me  

 

Specification 

Modelling 

RDF 

Generation 

Links  

Generation 
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Lexicon CA 

Lexicon EN 

Lexicon EN 

 Lexicon ES 

Translation 
Set EN-ES 

Translation 
Set EN-CA 

Apertium LMF 

EN-ES 

EN-CA 

Monolingual 
lexicons 

Translation sets 

Linking with other Apertium RDF 

78 

# Apertium English lexicon:  

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

Granted by  
URI Design 

 

Specification 

Modelling 

RDF 

Generation 

Links  

Generation 
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orilla 

“ribera”@es 

bank-
banco 

TranslationSetEN-ES LexiconES LexiconEN 

“orilla”@es 

banco-
banco 

TranslationSetES-PT LexiconPT 

banco 

“banco”@pt 

bank 

bench ribera 

orla 

bank-
ribera 

bank-
orilla 

bench-
banco 

orilla-
orla 

“bench”@en 

“bank”@en 

“orla”@pt 

banco 

“banco”@es 
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Added value of linking Apertiums 

• Apertium RDF Graph 

 

 

 

 

 

• Dijkstra algorithm to choose shortest path 

• Indirect translations for “bank” EN-> ES -> PT 

 

 

80 

Pivot translation written repres. Indirect translation written repres. 

"banco"@es "banco"@pt 

"orilla"@es "orla"@pt 
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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"@gl 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 

.... ... 
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“ribera”@es 

TranslationSetEN-ES LexiconES LexiconEN 

bank 
ribera 

bank-
ribera 

“bank”@en 

s0000
8363n 

“ribera”@es 

“bank”@en 

“Sloping land (especially the  

slope beside a body of water)”@en 

Sense-1 Sense-2 
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Generation 

Linking Apertium with Babelnet using senses 
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Links between Apertiums RDF and links with Babelnet 

Direct translations for “bank”@en 

 

 

 

 

Translated 

Written Repr. 
BabelSynset BabelNet gloss 

"banco" @es http://babelnet.org/rdf/s00008371n 

“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)” 
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Generation 

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
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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 
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LINGUISTIC LINKED LICENSED DATA IN USE 

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 
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Multilingual search: retrieve an author 

• Servantes Saavedra, Migel  

• Therbantes, Minkel nte  

• Cervantes di Saavedra, Michele  

•  سرفنتس ساڤدرا، ميجيل دى 

• Zerbantes eta Saabedra, Mikel  

• Θερβάντες, Μιγκέλ ντε  

• Cervantes  

• Sirfantis Saafedrā, Mīgīl dī  

• Сервантес Сааведра, Мигель де  

• Sewantisi Saweidela, Migai'er de  

• 塞万提斯·萨维德拉, 米盖尔 德  

• Cervantes, Miguel de  
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http://datos.bne.es/persona/XX1718747.html
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Multilingual Search 
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Multilingual Linked Data Integration 

• Search a book in Spanish about the “Athénee de Madrid” 

90 

https://fr.wikipedia.org/wiki/Ath%C3%A9n%C3%A9e_de_Madrid
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Linguistic Linked Data allows Multilingual 

data integration 

Multilingual 

complementary 

information 

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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• Search translation in other languages 
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http://babelnet.org/synset?word=ath%C3%A9n%C3%A9e+de+madrid&lang=FR&details=1&orig=ath%C3%A9n%C3%A9e+de+madrid
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Expand the information based on language 

“La cité antique”@fr 

Digital resource 

available 
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Uses and Users of Linked Data 

1. Programmers built applications 

making queries  in SPARQL and 

get RDF 

2.  Citizens/Users access LD 

through a user interface 

(they do not see RDF) 

3.   Machine – Machine 

data exchange and 

semantic 

interoperability in RDF 

Culture Geograhical Smart Cities 

http://datos.bne.es/
http://map4rdf.linkeddata.es/latest/
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The new Linked Data Ecosystem 

Culture 

 (@BNE) 

Geograhical 

(@IGN) 

Metereological  

 (@AEMET) 

Smart Cities 

http://aemet.linkeddata.es/
http://datos.bne.es/
http://map4rdf.linkeddata.es/latest/
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 Thanks for your attention ! 
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