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LLD Motivation
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LLOD - Motivation
Language Resources as DATA SILOS
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LLD - Motivation
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LLD - Motivation
Some BENEFITS of LRs as Linked Data

• Aggregation and integration of linguistic resources
• Resources are explicitly linked
• Data exposed in a standardized way
• Improved discovery of dataset and services
• Use of common vocabularies for representing language content and 

metadata
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NIF
NLP Interchange Format
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LLD – Origins and 
evolution 



Timeline

2001 ”foundational” paper of the Semantic Web

2005 development of OLiA (Ontologies of Linguistic Annotation) starts

2010 Open Linguistics Working Group founded at OKF,
Lexical model for ontologies (lemon) published

2011 W3C Ontology-lexica (Ontolex) community group founded

2012 First LDL workshop, first implementation of the LLOD cloud
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Timeline

2013 W3C Best Practices for Multilingual Linked Open Data (BPMLOD) group

2014 W3C Linked Data for Language Technology (LD4LT) group

2016 Ontolex lemon specification released

2019 Ontolex lexicography module (lexicog) released

2020 Linguistic Linked Data book
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LLOD cloud evolution
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LLOD cloud evolution
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LLOD cloud today
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TODAY

http://linguistic-lod.org/



LOD cloud today
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“Linguistics” in green



Well-known Vocabularies for Linguistic Linked Data
● Lexicons and Dictionaries:

○ OntoLex-Lemon, lexicog

● Metadata vocabularies:
○ Basic Metadata: Dublin Core , FOAF, DCTERMS, Prov-O
○ Linguistic Metadata: lime, METASHARE

● Terminology and Thesauri:
○ SKOS (-XL)

● Corpora and Annotation:
○ NIF, Web Annotation

● Data Categories: 
○ Lexinfo, Lexvo, OLiA
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Large adoption of LLD methods and models

• WordNet
• Global WordNet
• BabelNet
• DBnary
• Apertium RDF
• Lemon-UBY
• Lexvo.org
• Glottolog
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• Panlex
• Parole/simple
• KDictionaries
• LiLa
• Wikidata
…
[and many more!]
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challenges of LLD

[source of images: freepik.com]

Dagmar Gromann et al. “Multilinguality and LLOD: A Survey Across
Linguistic Description Levels”. Semantic Web Journal, 2024
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Some challenges of LLD
• Entry barriers to the technology
• Sustainability
• Coverage of representation models
• Cross-lingual linking
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NexusLinguarum questionnaire
“RANK the following issues of LLOD according to importance”
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Some challenges of LLD

Entry barriers to the technology
• steep learning curve
• need of technical support
• accessing isues to some datasets

⇒ Investment in education
⇒ more visual and user-centered tools
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NexusLinguarum questionnaire
“If you were a data consumer of the LLOD cloud, you would prefer…”
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NexusLinguarum questionnaire
“If you were a data provider of the LLOD cloud…”
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Some challenges of LLD

Sustainability
• need of sustainable hosting solutions
• burden is either on data providers or data 

consumers
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⇒ large infrastructures like CLARIN, ELG, or the European
Language Data Space could play a role here

[Source of the image:http://smartcalling.com]



Some challenges of LLD

Intermediate solutions have been proposed, like:
• Linked Data Fragments (https://linkeddatafragments.org/)
• SPARQLer (http://www.sparql.org/)
• RDF-HDT (https://www.rdfhdt.org/)
• Hosting of uncompressed RDF dumps with RDF mediatypes
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[Source of the image: https://linkeddatafragments.org/]

How to balance efforts between data provider, consumer and host?

Sustainability

https://linkeddatafragments.org/
http://www.sparql.org/
https://www.rdfhdt.org/


Some challenges of LLD

Need of more powerful support and infrastructures. Something analogous
to  www.wordpress.org for web sites, but for small linked data providers

Some steps in this direction:
• Databus (https://databus.dbpedia.org/)
• Wikibase (https://wikiba.se/)
• Semantic media wiki (https://www.semantic-mediawiki.org/)
• TriplyDB (https://triply.cc/)
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How to lower the (technical) entry barrier for language resource
providers (and consumers)?

Sustainability

http://www.wordpress.org/
https://databus.dbpedia.org/
https://wikiba.se/
https://www.semantic-mediawiki.org/
https://triply.cc/


Some challenges of LLD

Coverage of representation models
• some linguistic levels well covered, particularly lexica and semantics
• other levels not so well covered, e.g., phonetics or pragmatics

⇒ work on new models and modules
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Some challenges of LLD

Cross-lingual linking
• need of dealing with conceptual 

mismatches and cultural specificities

⇒ New algorithms / techniques needed
⇒ More benchmarks needed
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a roadmap for 
LLD

NexusLinguarum deliverable D5.1 on ”Roadmap and common 
agenda for future research on linguistic data science”, 2024



Roadmap – STEP 1

1.1 More robust and sustainable open infrastructures
◦ Technology is already in place -> adoption through new 

projects with a clear focus on infrastructure development

1.2 More educational efforts needed
◦ To make the advantages of LLOD visible to a new generation 

of researchers and practitioners.
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Roadmap – STEP 1
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MOOC on LLD (coming soon)Joint Master Degree in “linguistic data science” (submitted)



Roadmap – STEP 2

2.1 New models developed
◦ To cover linguistic description levels currently under-represented in 

the LLOD cloud

2.2 New guidelines/best practises
◦ To consolidate existing models and techniques and suport new ones

2.3 New systems for RDF generation and linking
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Roadmap – STEP 2
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Guidelines and best practises

Roadmap – STEP 2



Roadmap – STEP 3

3.1 Development of an “observatory” to measure the 
quality and evolution of linguistic data on the Web

3.2 Stable metadata models and repositories
◦ not only for discovery of relevant language resources, but 

really accessing their data and enabling their direct re-use 
and inter-operation
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Roadmap – STEP 4

4. Massive population of the LLOD cloud
◦ To cut the vicious circle resulting in lack of data caused by 

lack of exploitation opportunities and vice-versa. 
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Roadmap – STEP 5

5. Development of a fully fledged 
family of services
◦ For upload, integration, access, 

querying, browsing, editing of 
multilingual linguistic data 
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Roadmap - BONUS STEP
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Linguistic graphs enrichment, completion, and querying

Linguistic knowledge injection into LLMs
(potentially better and more explainable results)

Research on Hybrid symbolic (linguistic) + non-symbolic 
approaches
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Conclusions



Conclusions

Linguistic Linked data:
• Rich story
• Increasing adoption
But
• Many challenges still to address
• New scenarios to cope with (“LLMs”)
A lot of potential for
• Data driven artificial intelligence
• Linguistic Data Science
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