
Linguistic Linked Open Data for Humanists

Anas Fahad Khan, Giulia Pedonese, Michele Mallia

Image: Di Galak76 - Opera propria, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=1206973

Lisbon Summer School in Linguistics, July 1-5, 2024



Language resources, FAIR principles and
Linked Open Data

Anas Fahad Khan 

Giulia Pedonese
Michele Mallia

The Linked Open Data Cloud from lod-cloud.net 

https://lod-cloud.net/


Sources

● Steven Krauwer, Bente Maegaard. "CLARIN – How It Started". CLARIN: The Infrastructure 

for Language Resources, edited by Darja Fišer and Andreas Witt, Berlin, Boston: De 

Gruyter, 2022, pp. 1-30. https://doi.org/10.1515/9783110767377-001

● "FAIR Guiding Principles for scientific data management and stewardship", 2016 

https://www.go-fair.org/fair-principles/

● Darja Fišer, Jakob Lenardič, and Tomaž Erjavec. 2018. "CLARIN’s Key Resource 

Families". In Proceedings of the Eleventh International Conference on Language 

Resources and Evaluation (LREC 2018), Miyazaki, Japan. European Language Resources 

Association (ELRA).

● Iulianna van der Lek, Darja Fišer. (2023). "Introduction to Language Data: Standards and 

Repositories". In UPSKILLS Learning Content.

https://upskillsproject.eu/project/standards_repositories/. CC BY 4.0.

This presentation uses pictures from https://www.flaticon.com/

https://doi.org/10.1515/9783110767377-001
https://www.go-fair.org/fair-principles/
https://upskillsproject.eu/
https://upskillsproject.eu/project/standards_repositories/
https://creativecommons.org/licenses/by/4.0/
https://www.flaticon.com/
https://www.flaticon.com/


Index

● What are Language Resource and what they are useful for

● Discovering Language Resources

● The CLARIN infrastructure

● Examples of Language Resources in CLARIN

● Try it yourself: the Virtual Language Observatory

● How is it possible? The FAIR principles

● Metadata and Licenses

● FAIR principles and the LOD paradigm: differences and common goals



What are Language Resources?

A new concept defined as follows: «The term Language Resource (LR) refers to a set

of speech or language data and descriptions in machine-readable form.

They are used for building, improving or evaluating natural language (human

language) and speech algorithms or systems, and increasingly, for machine

learning. They are also used as core resources for the software localisation and

language services industries, for language and translation studies, electronic

publishing, international transactions, subject-area specialists and end-users.»

Source: ELRA/ELDA

http://www.elra.info/en/about/what-language-resource/


What are Language Resources?

○ The terms linguistic resources and language resources are often used 

interchangeably
○ The terms were first used by Antonio Zampolli in his paper Towards reusable 

linguistic resources at the EACL conference in 1991

○ In 1992, the European Commission published Danzin's report Towards a 
European Language Infrastructure in which LRs were for the first time politically 
acknowledged as playing an important role for research, the language industry 

and Europe in general

References:
A. Zampolli. 1991. Towards Reusable Linquistic Resources. In Fifth Conference of the European Chapter of the Association for 
Computational Linguistics, Berlin, Germany. Association for Computational Linguistics.

Danzin, A (1992) Towards a European language infrastructure. Report by A. Danzin and the Strategic Planning Study Group for the 
Commission of the European Communities (DG XIII). [EU Commission - Working Document]

https://aclanthology.org/E91-1001


Typology of Language Resources

Language resources are typically divided into categories depending on the kind of 

content they include:

● Textual resources > written and spoken corpora

● Lexical resources > lexica, dictionaries and terminological databases

● NLP Tools > lemmatisers, PoS taggers, parsers ecc.

Language resources do not only include data, but also data description, or 

metadata, enriching data with additional information, such as structural division into 

books or linguistic traits like PoS tags and syntactic functions



Why metadata are as important as data

Metadata are data that provide information about other data. They summarise 

basic information about data, making them findable and reusable. 

Some of the most used categories of metadata are:

Descriptive > author, content, name of the dataset

Structural > how data are classified, their format, ecc.

Administrative > licensing and management information

Relationship > explaining how the dataset relate to other information

https://www.ontotext.com/knowledgehub/fundamentals/metadata-fundamental/

https://www.ontotext.com/knowledgehub/fundamentals/metadata-fundamental/




What are Language Resources useful for?

«Language Resources (LRs) are raw material for Language Technologies (LTs)

development and upgrading, the medium for conveying information and knowledge (if

possible in the most efficient and effective way), the content for developing culture and

civilizing societies. LRs in combination with LTs have tremendously changed the user

experience and interactive possibilities of apps, tools and systems, and public

media over the years. Thus, LRs – in combination with LTs – have a huge economic and

societal impact» Source: LT Innovate

NB: Language Technologies are computational methods, computer programs and

electronic devices that are specialised for analysing, producing or modifying text and

speech, e.g. spell checkers, machine translation, speech synthesis, question and

answering ecc.

https://www.lt-innovate.org/lt-observe/mt-ecoguide


Language Resources and Repositories

To view different types of language 

resources and understand the way 

they are described (the metadata 

model), take a look at the ELRC-

SHARE repository

“We define a repository as a

service operated by research

organizations, where research

materials are stored, managed and

made accessible.” Source:

DataCite

https://elrc-share.eu/repository/search/
https://elrc-share.eu/repository/search/
https://support.datacite.org/docs/what-is-the-role-of-repositories-in-the-member-model


Practice

Exercise 1

○ How does ELRC-SHARE classify language resources? 

○ What resource types did you find?

○ Take a closer look at each type of resource category and see how they

are further categorised.

○ How many media types are available?

Exercise icons created by Freepik - Flaticon

https://www.flaticon.com/free-icons/exercise


Examples of Language Resources

While there are many language resources available on the Web, we will show 

some examples from CLARIN Resource Families because these resources are 

curated and contain rich metadata and descriptions, such as size, text sources, 

time periods, annotations and licences. 

https://www.clarin.eu/resource-families

The overviews have been compiled by Darja Fišer and Jakob Lenardič. 

Reference: Darja Fišer, Jakob Lenardič, and Tomaž Erjavec. 2018. CLARIN’s Key Resource Families. In Proceedings of the Eleventh 

International Conference on Language Resources and Evaluation (LREC 2018), Miyazaki, Japan. European Language Resources 

Association (ELRA).

https://www.clarin.eu/resource-families




Parallel Corpora

Parallel corpora (also called translation corpora) contain source texts in a given language which have

been aligned with translations in another language. They are often used not only for research in

translation studies and contrastive linguistics, but also in translator training, foreign language

teaching, bilingual lexicography, terminology extraction, computer-aided translation, training of

machine translation systems and cross-lingual information retrieval.

You can find parallel corpora in the CLARIN Resource Families and OPUS.

Tools to query/analyse bilingual (and multilingual) parallel corpora

○ Sketch Engine (commercial tool but offers flexible licences for academia)

○ NoSketch (open-source, limited version of the commercial variant)

○ AntConc (a free toolkit that can be downloaded on your local device)

○ ParaConc (a commercial bilingual/multilingual concordancer that includes semi-automatic alignment, 

parallel searches, collocate extraction)

https://www.clarin.eu/resource-families
https://opus.nlpl.eu/
https://www.sketchengine.eu/
https://nlp.fi.muni.cz/trac/noske
https://www.laurenceanthony.net/software/antpconc/
http://www.athel.com/para.html




Lexica 

Lexica contain a lexical inventory with specific linguistic information and are primarily 

used in NLP applications. You can find many lexica in the CLARIN Resource Families, out 

of which, the majority are monolingual. Some of the available lexica offer a browsing 

interface.

Reference: Cinková, Silvie; Fučíková, Eva; Šindlerová, Jana; et al., 2021, EngVallex - English Valency 

Lexicon 2.0, LINDAT/CLARIAH-CZ digital library at the Institute of Formal and Applied Linguistics (ÚFAL), 

Faculty of Mathematics and Physics, Charles University, http://hdl.handle.net/11234/1-3526. 

https://www.clarin.eu/resource-families/lexical-resources-lexica
http://hdl.handle.net/11234/1-3526


Example of a search in the EngVallex lexicon hosted on LINDAT/CLARIAH-CZ

https://lindat.mff.cuni.cz/services/EngVallex20/


Conceptual Resources

Conceptual resources include lexical resources such as wordnets, thesauri and ontologies. The resources are usually 

interlinked with semantic relations (e.g. hypernym, hyponymy). Wordnets can be used for word sense disambiguation, 

machine translation, document clustering.

Cornetto is a lexical resource for the 

Dutch language which combines two 

resources with different semantic 

organisations: the Dutch Wordnet 

with its synset organisation and the 

Dutch Reference Lexicon which 

includes definitions, usage constraints, 

selectional restrictions, syntactic 

behaviours, illustrative contexts, etc.

https://cornetto.clarin.inl.nl/index.html

https://cornetto.clarin.inl.nl/index.html


How to ensure

● Long term deposit and 

preservation

● metadata quality

● findability

● citability

● clear licenses

● interoperability



What is CLARIN?

CLARIN is a distributed digital infrastructure which provides easy and

sustainable access to a broad range of language data and tools to support

research in the humanities and social sciences and beyond.

CLARIN provides access to multimodal digital language data (text, audio,

video) and advanced tools with which to explore, analyse or combine these

datasets.



CLARIN Today

● A distributed network of 72 
centres (see the Centre 
Registry) 

● 24 members: AT, BE, BG, CY, 
CZ, DK, EE, ES, FI, GR, HR, 
HU, IS, IT, LT, LV, NL, NO, PL, 
PT, SE, SI, ZA 

● 2 observers: CH, UK 

● Third Party: Carnegie Mellon 
University, USA 

https://centres.clarin.eu/map

https://centres.clarin.eu/map


An example of national node

data

services

knowledge

training

https://portulanclarin.net/

https://portulanclarin.net/


The technical infrastructure

CMDI: Component Metadata Infrastructure https://www.clarin.eu/content/cmdi-component-

metadata-infrastructure

https://www.clarin.eu/content/cmdi-component-metadata-infrastructure
https://www.clarin.eu/content/cmdi-component-metadata-infrastructure


Language Resources in CLARIN



CLARIN core services

● Depositing services to make sure that language resources can be archived

and made available to the community in a sustainable way

● The Virtual Language Observatory provides an easy-to-use interface,

allowing for a uniform search and discovery process for many resources from

a wide variety of domains.

● The Federated Content Search is a search engine that connects to the local

data collections that are available in the centres

● The Language Resource Switchboard helps users to find a matching

language processing web application for your data

● The Virtual Collection Registry provides a registry where scholars can create

and publish their virtual collections

https://www.clarin.eu/content/depositing-services
https://vlo.clarin.eu/;jsessionid=8002540079420158780568CF6BCB967A?0
https://contentsearch.clarin.eu/
https://switchboard.clarin.eu/
https://collections.clarin.eu/public?0


How to access CLARIN services

All users can freely explore the CLARIN core services to search for language

resources and expertise. Due to license restrictions, some resources are only

available for academic users and login is required using your institutional

credentials or CLARIN credentials

Academic users in all participating countries can access and use the language

resources available in CLARIN data centres with a single sign-on access through

the CLARIN Service Provider Federation using their institutional credentials

https://discovery.clarin.eu/




Discover and search Language Resources

Search across repositories from all over Europe 

and beyond with CLARIN ERIC Language 

Resource Switchboard:

• A catalogue that harvests metadata about language 

resources available in distributed repositories

• It does not contain language resources; it just helps 

you locate it via persistent identifiers

• Even if a resource has restricted access, the metadata 

is always freely accessible

• It uses faceted search to narrow down your searches

https://vlo.clarin.eu/?0

https://vlo.clarin.eu/?0


Practice: guided search through the VLO

1) Access the Virtual Language Observatory 

https://vlo.clarin.eu/?0

2) Refine your search with the faceted options (language, format)

3) Pick a Language Resource and open the record

4) Browse through the metadata and license specification

5) Go to the landing page of the resource

6) Find its recommended citation

Exercise icons created by Freepik - Flaticon

https://vlo.clarin.eu/?0
https://www.flaticon.com/free-icons/exercise












Practice

Exercise 1

○ Go back to ELRC-SHARE repository and the research you did before on how it

classifies Language resources

○ Go to the VLO and answer the same questions:

○ how does it classify LRs?

○ What types can you find?

○ Take a closer look at the categories: how are they further categorised?

○ How many media are available? 

○ Compare the two approaches and discuss the differences

Exercise icons created by Freepik - Flaticon

https://elrc-share.eu/repository/search/
https://www.flaticon.com/free-icons/exercise


How is it possible?

Discovering Language Resources across Europe and beyond: thanks to the

management of data according to the FAIR Principles

«In 2016, the ‘FAIR Guiding Principles for scientific data management and stewardship’ were published in

Scientific Data. The authors intended to provide guidelines to improve the Findability, Accessibility,

Interoperability, and Reuse of digital assets. The principles emphasise machine-actionability (i.e., the

capacity of computational systems to find, access, interoperate, and reuse data with none or minimal

human intervention) because humans increasingly rely on computational support to deal with data as a

result of the increase in volume, complexity, and creation speed of data.»

Source: https://www.go-fair.org/fair-principles/

https://www.go-fair.org/fair-principles/




CLARIN for FAIR Linguistic Data

In CLARIN, data are:

● FINDABLE through access points such as the Virtual Language Observatory and the
Federated Content Search

● ACCESSIBLE thanks to CLARIN centres providing repositories; through standard metadata
sets and a single federated access point

● INTEROPERABLE for example in the Language Resource Switchboard, and thanks to the use
of controlled vocabularies (Concept Registry) connecting metadata

● REUSABLE with the application of open licenses, shared formats and the active curation of
metadata

https://www.clarin.eu/fair

https://www.clarin.eu/content/clarin-concept-registry
https://www.clarin.eu/fair%E2%80%8B


FAIR principles and Linked Open Data 

In this part, we will see:

1) The Linked Data paradigm and the Linked Open Data Movement

2) The 5-Star Linked Open Data ranking

3) Differences between FAIR and LOD

4) Comparing the 5-star scheme for LOD and the FAIR Principles



«The LD principles emerged as a 

series of best practices and 

principles for exposing, sharing 

and connecting data on the 

Web». Added 2010: «Linked Open

Data (LOD) is Linked Data which 

is released under an open 

licence, which does not impede its 

reuse for free.» 

Berners-Lee, Tim. 2006. “Linked Data –

Design Issues.” July 27, 2006. 

https://www.w3.org/DesignIssues/LinkedD

ata.html.

https://www.w3.org/DesignIssues/LinkedData.html
https://www.w3.org/DesignIssues/LinkedData.html


The Linked Data paradigm

The four LD principles are the following:

1) Use URIs as unique names for things

2) Use HTTP URIs  so that people and machines can look up those 

names

3) When someone looks up a URI, provide useful information using 

Web standards (RDF and SPARQL)

4) Include links to other URIs sot that the user can discover more 

things



5-Star Linked (Open) Data

«You can have 5-star Linked Data without it being open. However, if it claims to be Linked 

Open Data then it does have to be open, to get any star at all.» Berners-Lee, added 2010 

https://www.w3.org/DesignIssues/LinkedData.html.

https://www.w3.org/DesignIssues/LinkedData.html


FAIR Principles

● Not necessarily open (requires 

accessibility of metadata)

● Main objective: reusability

● Emphasizes the need for metadata 

to improve the reusability of data

● Allows for a broader range of PIDs

Linked Open Data

● It mandates open licenses

● Main objective: interoperability

● Metadata are also interoperable 

data

● Key element: URIs

Source: FAIR Principles and Linked Open Data, Karla Avanço, Te road to FAIR, 

Hypotheses, 2021 https://roadtofair.hypotheses.org/288

https://roadtofair.hypotheses.org/288


LOD principles can support FAIR principles:

Chiarcos et al., Linguistic Linked Data, Springer, 2020, chapter 1.2 Linked Data as 

an Opportunity to Realize the FAIR Principles, p. 6

● Findability: by relying on URIs as globally unique identifiers

● Accessibility: by following standard data models such as RDF

● Interoperability: by fostering the reuse of existing ontologies and 

vocabularies, publishing and describing resources in a semantically non-

ambiguous ways

● Reusability: by adhering to standard data formats and using semantically 

well-defined vocabularies for describing provenance information, terms of use 

and licensing conditions

https://www.springerprofessional.de/en/linguistic-linked-data/17562408


Practice

Exercise 3

Rate the FAIRness of the following resources:

1. https://opensciency.github.io/sprint-content/

2. https://zenodo.org/record/7662732

3. https://www.ebi.ac.uk/training/online/courses/covid-19-data-portal/#vf-

tabs__section--overview

4. https://www.markdownguide.org/

Ask yourself: what info is missing to make the material FAIR? On what

granularity level have you assessed fairness? What type of detailed info is

needed so that you can perform a real FAIR assessment? 

Exercise icons created by Freepik - Flaticon

https://opensciency.github.io/sprint-content/
https://zenodo.org/record/7662732
https://www.ebi.ac.uk/training/online/courses/covid-19-data-portal/
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Thank you for your time and see you 

tomorrow!
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