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Georg Rehm

Abstract In the fragmented Language Technology (LT) landscape of multilingual
Europe, ELG has set out to bring together language resources and technologies
(LRTs) and boost the LT sector and its activities. The primary goal is to build a scal-
able and comprehensive cloud platform for providers, developers, integrators and
consumers of language resources and technologies. We describe the basic concepts
of the ELG platform in terms of its architecture, the functionalities and services
offered to its types of users and the policies it implements. We present the ELG
repository, its catalogue features, the LT services execution environment as well as
the metadata model underlying the platform operations and the resources life cycle,
from creation to publication. We also discuss the compliance of ELG with the FAIR
principles and the relation to other platforms and infrastructure initiativeswhich have
inspired certain aspects and with which ELG has been establishing strong links.

1 Introduction

The overarching objective of the European Language Grid (ELG, Rehm et al. 2021)
is to tackle the observed fragmentation in the European Language Technology (LT)
landscape by bringing together Language Resources and Technologies (LRTs), com-
mercial and non-commercial, and through multiple multi-level services support and
boost the LT sector and LT activities in Europe. The primary technological goal is
to build a scalable cloud-based platform through which developers and providers of
language resources and technologies can not only deposit and upload their resources
and technologies into ELG, but also deploy them through the platform and make
use of the services, technologies and resources made available by others. ELG is a
marketplace through which consumers and integrators of LRTs can discover, try out
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and integrate the resources and technologies they require for their own research and
application development.

The primary services of the platform are dedicated to the deposition, discovery,
distribution and deployment of Language Resources and Technologies. ELG already
offers access to thousands of commercial and non-commercial LTs and ancillary
LRs for all European languages and more. These include processing and generation
services, tools, applications for written and spoken language, as well as datasets,
corpora, lexical resources, language models and computational grammars.

ELG also supports the promotion and collaboration of LT stakeholders through an
extensive catalogue of organisations (companies, SMEs, academic and research or-
ganisations and groups, etc.) active in the LT community. Organisations can describe,
promote and distribute their services and resources all in one place. Complemented
with an expanding catalogue of European and national projects that have funded the
production of LRTs and related activities, the catalogue of the ELG platform offers
an overview of the European LT landscape. ELG, therefore, also acts as an observa-
tory of LT, consolidating existing and legacy tools, services, LRs, and information
about them, as well as newly emerging ones. This, in turn, enables the identifica-
tion of gaps and imbalances between the LRTs offered for all European languages,
a valuable instrument for the support of digital language equality in Europe.

ELG is conceived as a platform for the whole LT community. Primarily for Eu-
rope, ELG is a platform built by the European LT community for the European
LT community, including industry, innovation and research. For the population of
the catalogue of its platform, ELG builds bridges to existing initiatives and reaches
agreements for harvesting and importing information (i. e., metadata) and resources
from other infrastructures, platforms and repositories under mutually agreed condi-
tions, business policies, acknowledgement and attribution of the source, and collab-
orates in joint initiatives and crowdsourcing campaigns.

This chapter introduces the basic concepts of the ELG platform, while the subse-
quent chapters go intomore detail with regard to functionalities offered to consumers
(Chapter 3) and providers (Chapter 4), the cloud infrastructure (Chapter 5) and the
synergies with other initiatives (Chapter 6).We first give an overview of the platform
features (Section 2) and its users (Section 3). Section 4 presents the architecture of
ELG. Sections 5 and 6 present the models and policies that influence the design and
operations of the ELG platform, i. e., the metadata model, and the publication life
cycle of catalogue entries. Section 7 positions the ELG platform with regard to the
FAIR principles (Wilkinson et al. 2016).

2 Overview of the ELG Platform

The ELG platform combines the features of a catalogue (Section 2.1), a repository
(Section 2.2), and an execution environment for running services (Section 2.3).
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2.1 Catalogue

All LRTs are accessed through their metadata records in the catalogue (Figure 1).
Providers can describe and share their LRTs; they can upload them to be hosted
in ELG, or they can only describe them and provide access to them through other
locations, such as institutional or national repositories, or private repositories of com-
mercial organisations. They can also create dedicated pages for their organisations,
describe their offerings and services and interlink all their LRTs through their own
pages.

AbuseEval
version: 1.0

Extension of OLID/OffensEval data set with distinction of explicit vs implicit
offensive messages.Annotation of Abusive Language, distinguishing also
between explicit vs implicit offensive messages.

Keyword: Corpus Creation/Annotation

Language: English

Licence: Creative Commons Attribution Non Commercial Share Alike 4.0 International

41 views

Academic Written Catalan in Catalonia [CesCa: El Català
Escolar Escrit a Catalunya]
version: 1.0.0 (automatically assigned)

It is a reference corpus of the written scholar Catalan in Catalonia. It con-
tains 2.426 processed texts that have been produced by children between
the last year of childhood education (P5) and the last year of obligator

Keywords: schoolar · written · obligatory education period

Language: Catalan

Language resources &
technologies

Service functions

Languages

Media types

Licences

Conditions of use

Related entities

ELG integrated services
and data

for information

Search for services, tools, datasets, organizations... Search

RELEASE 3

Catalogue AboutDocumentation & Media

Fig. 1 Browse/Search page of the ELG catalogue

Additionally, the ELG catalogue includes metadata records imported automati-
cally from other sources, through standard harvesting protocols and dedicated con-
verters, thus resulting in an extensive and continuously growing inventory of LRTs
as well as of organisations and projects in the LT domain.

LRT consumers, i. e., users, and other interested parties can search for and dis-
cover LRTs using free text search and faceted views of the catalogue. Users can
select and view the detailed descriptions of LRTs to see if they fit the users’ needs.
Users can access the resources, either directly if hosted in ELG, or be re-directed
to the URL from where the resources are accessible. Users can also search for or-
ganisations, browse them, and view their activities on their profile pages. If these
organisations have also described the LRTs they developed, users can navigate to
the respective pages for more details. Last, users can also discover the LT-related
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projects in which organisations participated and that have helped fund the organ-
isations’ LRT development. Finally, users can export and download the metadata
descriptions or share the pages on social media.

2.2 Repository of Language Resources and Technologies

LRT providers can upload their resources to be hosted in the ELG cloud infrastruc-
ture, and to be made available to consumers for direct download. Providers must
specify the licensing conditions under which the resources can be used. Depending
on the terms, ELG will allow immediate download (for open access resources) or
impose further measures (authentication and authorisation). Commercial LRTs, dis-
tributed for download at a fee, will be available for purchase using a user-friendly
billing service.

ELG as a repository is committed to making data, services and their metadata
FAIR, i. e., findable, accessible, interoperable and reusable (Wilkinson et al. 2016).
The assignment of persistent identifiers in the form of Digital Object Identifiers
(DOIs)1 for the data and services hosted in ELG is among the main steps towards this
objective; the FAIR principles, detailed in Section 7, form an integral part of the ELG
policies aiming to support the requirements posed by research results reproducibility
objectives and practices.

2.3 Running Language Technology Cloud Services

To benefit from the advanced features of ELG, providers can integrate LT tools as
ready-to-deploy services, following our specifications (Chapter 4). In this case, con-
sumers can test the tools and services using the trial UIs or APIs offered by ELG,
and, ultimately, integrate them in their workflows and systems. For commercial ser-
vices, billing services will be available to allow pay-for-use services with seamless
access and use in the minimum possible number of steps.

ELG provides a set of standard APIs which cover all principal service types (see
Chapter 3, Section 3, p. 50 ff., for more details): information extraction and annota-
tion services for text and speech, text-to-text services (most notably machine trans-
lation services, but also summarisers, anonymisers, etc.), classification services for
text or image, such as language identifiers, fake news detectors, sentiment analysers,
etc., speech recognition services, text-to-speech synthesis services, and image OCR
(optical character recognition) services.

The technical specifications give service providers a set of easy-to-implement
integration options from which they can select the one that best fits their needs. All
that is required is that they upload an image of their tool or service using one of these
options in a container registry and provide access to ELG.

1 https://www.doi.org

https://www.doi.org
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ELG maintains a dedicated container registry for LT services.2 As the images of
LT services are partly pulled from registries external to the ELG project, this registry
serves as a point to collect LT service images when they are ingested into the ELG
and to apply versioning. This approach enables us to ensure that older versions of
images remain available even if their original site no longer provides them.

To provide easy access and interaction with the ELG platform also for program-
mers, a Python SDK has been developed on top of the various ELG programmatic
interfaces providing simplemethods to easily interact with the platform and consume
resources in Python (see Chapter 3, Section 4, p. 55 ff., for more details).

3 User Types and User Model

Specified by its mission, ELG targets various types of users, broadly classified into:

Providers of LRTs, both commercial and academic, albeit with different require-
ments (the former seek to promote and sell their products and activities, while the
latter wish to make their resources available for research or look for cooperation
to further develop them in new projects or commercialize them),

Consumers of LRTs, including companies developing LT tools, services and ap-
plications, integrators, researchers using LRT for their studies, etc.,

LT laypersons interested in finding out more about LT and its uses,
Funding authorities and stakeholders that wish to get an overview of the LT

field and landscape, trends and prospects with regard to languages, domains etc.

All users can browse the catalogue and access, view and inspect the detailed de-
scriptions of the assets listed in the catalogue, and download resources available with
open access licences. For further interactions with the ELG platform, registration is
required and can be performed with a simple and user-friendly self-service proce-
dure. The types of permitted actions and access level are determined by the user
role: registered consumers can run integrated services and download resources that
are available for free download to authenticated users; providers can, in addition,
describe all types of assets, upload content files, and integrate services according
to the ELG technical requirements; two specific user roles (validator and adminis-
trator) are reserved for ELG team members responsible for the management of the
catalogue, metadata records and data files, in accordance with the ELG policies (Sec-
tion 6) including the overall platform maintenance and administrative operations.

2 registry.european-language-grid.eu

http://registry.european-language-grid.eu
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4 Architecture

The ELG platform uses state-of-the art technologies and is designed to evolve over
time to address new requirements or technological advancements. The choices made
in the architectural design and implementation allow for scaling with the growing
demand and supply for compute resources and lay the foundation for interoperable
data and service spaces.

All subsystems are built with robust, scalable, reliable, widely used open source
technologies, as described below. Docker containers3 are used for all services and
applications which comprise the ELG platform, while Kubernetes4 is used for con-
tainer orchestration. Conceptually, ELG takes the form of a three-layered platform,
with each layer grouping together the main subsystems responsible for the platform’s
functionalities: base infrastructure, platform back end, platform front end (Figure 2).
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Fig. 2 ELG platform architecture

The base infrastructure is the layer on which all ELG software components are
deployed and run. It includes the supporting tools that facilitate development and
management of the ELG platform software. It is composed, first and foremost, of
the compute nodes running the platform, alongside their respective volume storage
and networking facilities; these are organised in two different clusters, one for de-
velopment and one for production purposes. It also comprises public and private

3 A Docker image of an application contains its actual code and all required dependencies required
to run it; e. g., the operating system, frameworks, settings, configuration files, libraries, etc. Con-
tainers are instantiations of images and can be thought of as lightweight virtual machines.
4 Kubernetes is a framework that enables and simplifies the deployment, scaling and management
of containers, see https://kubernetes.io.

https://kubernetes.io
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container registries, which host all images for the ELG platform components and for
the LT services integrated in the platform. In addition, it includes an S3-compatible
file and object storage, through which data resources uploaded by providers as well
as backups of core platform components are persisted. This layer also includes a set
of Git5 repositories for the source code of the platform software apps and for the
individual LT services implementations of specific providers. Chapter 5 (p. 95 ff.)
provides more information on the base infrastructure.

The platform back end consists of all the components that enable the operation
of the ELG platform, i. e., the catalogue core components, the component for pro-
cessing LT services and platform support as well as management components. The
catalogue component, implemented using Django6, interfaces with a PostgreSQL7
database for storing the metadata records and an index, which uses ElasticSearch8.
The LT service execution server offers a common REST API for calling LT ser-
vices integrated in the platform, and handles failures, time-outs, etc. Finally, sepa-
rate modules are used for the user management and authentication module (based on
Keycloak9, an identity and access management solution), the analytics, monitoring,
metadata harvesting and the proxy for interacting with the S3-compatible storage.

The platform front end layer consists of the static pages maintained in a Con-
tent Management System (CMS). These provide information on the ELG project
and initiative, and the platform UIs for the different types of users, i. e., consumers,
providers, validators, and administrators. These include the catalogue pages (browse,
search, view), and the dashboard pages customised for the different user types, UIs
for registering (describing and uploading) LRTs and other assets and supporting the
publication life cycle, implemented using React10, and the trial UIs for services in-
tegrated in ELG. The catalogue UI consumes REST services exposed by the ELG
platform back end (e. g., catalogue application, LT Service execution server).

Chapters 3 (p. 37 ff.) and 4 (p. 67 ff.) provide more information on the back end
and front end layers of the European Language Grid platform.

5 Catalogue Contents and Metadata Model

All types of LT assets as well as all LT-related meta-information are brought to-
gether, aligned and interlinked. This set of information11 is formally structured and
harmonised in ELG using the ELG-SHARE metadata model12 catering for the full

5 https://git-scm.com
6 https://www.djangoproject.com
7 https://www.postgresql.org
8 https://www.elastic.co
9 https://www.keycloak.org
10 https://reactjs.org
11 https://european-language-grid.readthedocs.io/en/stable/all/A2_Metadata/Metadata.html
12 https://gitlab.com/european-language-grid/platform/ELG-SHARE-schema

https://git-scm.com
https://www.djangoproject.com
https://www.postgresql.org
https://www.elastic.co
https://www.keycloak.org
https://reactjs.org
https://european-language-grid.readthedocs.io/en/stable/all/A2_Metadata/Metadata.html
https://gitlab.com/european-language-grid/platform/ELG-SHARE-schema
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Fig. 3 ELG entities

language data and services life cycle and their related entities (Labropoulou et al.
2020). The ELG model covers the following types of entities (Figure 3).

• Language resources and technologies (LRTs), further classified into:

– Corpora, i. e., datasets of mono/bi/multilingual text documents, audio/video
recordings, multimedia datasets, parallel corpora, translation memories, etc.

– Lexical/conceptual resources, including lexica, ontologies, gazetteers, term
lists, computational dictionaries, etc.

– Language descriptions, which mainly refer to computational grammars, sta-
tistical and machine learning models

– Tools/services, i. e., pieces of software offered as locally executable code or
web services, hosted and running in the ELG cloud platform or remotely

• Related/satellite entities, such as actors, be it persons or organizations that have
created or that curate resources, projects that have funded them or in which
they have been used, as well as licences and accompanying documents (e. g.,
publications related to the resource, user manuals, technical documents, etc.)

The ELG model lies at the heart of the platform and supports its key operations.
In particular, it aims to 1. support the discoverability of all catalogue contents; 2. en-
able accessibility by human users and, where possible or required, machines (e. g.,
including links to URLs that offer direct access to a resource or service); 3. address
(at the metadata level) interoperability requirements of resources belonging to the
same types and media, but coming from different sources with different descriptions,
as well as between resources of different types and media (e. g., between datasets
and services to be used for their processing); and, 4. finally, satisfy documentation
needs at different levels of granularity, ranging from the strict enforcement of tech-
nical metadata required for the deployment of ELG-compatible services to rather
loose descriptions of resources imported from general purpose catalogues.
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The metadata model builds upon previous work from the META-SHARE meta-
data model (Gavrilidou et al. 2012), which caters for the description of language
resources and language-processing technologies, and its application profiles, i. e.,
ELRC-SHARE (Piperidis et al. 2018a), OMTD-SHARE (Labropoulou et al. 2018),
CLARIN-SHARE (Piperidis et al. 2018b), which extend, restrict and adapt the basic
model to specific domains and areas (e. g., public domain resources, text and data
mining domain, etc.), and the MS-OWL ontology13 (McCrae et al. 2015; Khan et al.
2022), which is the RDF/OWL representation of the model.

The model builds along three key concepts, each of which is associated with a
distinctive set of metadata elements:

• resource type, with the four subtypes described above;
• media type, which specifies the form or physical medium of the resource. The
notion ofmedium is preferred over thewritten, spoken ormultimodal distinction,
as it has clearer semantics and allows us to view LRs as a set of modules, each of
which can be described through a distinctive set of features. Thus, the following
media type values are foreseen: text, audio, image, video and numerical text
(referring to numerical data, such as biometrical, geospatial data, etc.). To cater
for multimedia and multimodal language resources (e. g., a corpus of videos and
subtitles, or a corpus of audio recordings and transcripts, a sign language corpus
with videos and texts, etc.), language resources are represented as consisting of
at least one media part;

• distribution, which, following the DCAT14 model (Albertoni et al. 2020; Maali
and Erickson 2014), refers to any physical form of the resource that can be dis-
tributed and deployed by end-users.

These elements give rise to a modular structure, in which metadata elements are
attached to the appropriate level (“class”). The “LanguageResource” class includes
properties common to all resource and media types, such as those used for identifi-
cation purposes (title, description, etc.), recording provenance (creation, publication
dates, creators, providers, etc.), contact points, etc. More technical features and clas-
sification elements differ across resource and media types and are, thus, attached
to combinations thereof; for example, a corpus may take elements specific to an-
notation processes, while the description of a computational lexicon encodes, e. g.,
whether it includes lemmas, examples, grammatical information, translation equiva-
lents, etc. Technical features, such as format, size, information on licensing andmode
of access are properties of the distribution. They can also differ across resource type.
For example, corpora can be distributed as PDF files or as simple text files, lexical
resources in tabular form or queried through an interface, while tools may be avail-
able as source code, executable files or web services. Each of these forms can be
licensed under different terms: source code may be available at a price for integra-
tion in other applications, while an APImay be offered for research purposes without
any fee. Figure 4 illustrates a subset of the elements for a tool/service.

13 http://w3id.org/meta-share/meta-share
14 https://www.w3.org/TR/vocab-dcat-3/

http://w3id.org/meta-share/meta-share
https://www.w3.org/TR/vocab-dcat-3/
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Fig. 4 Excerpt of the minimal schema for tools/services

The schema allows for the description of the full life cycle of language resources
(see, e. g., Rehm 2016), from conception and creation to integration in applications
and usage. All this information leads to a complex and demanding schema; to ensure
flexibility and uptake by resource providers, the elements are classified into three
levels of optionality:

• mandatory: elements that are necessary
• recommended: elements that can help the current or future use of the resource,
or useful information that providers have not yet standardised

• optional: all remaining information

The minimal schema comprises all mandatory elements which must be filled for
a metadata record to be considered ELG-compliant and eligible to be registered in
the platform. Recently, a “relaxed” version of the ELG schema was introduced as
a way of handling metadata records with “lighter” information imported from other
catalogues in ELG, but this version of the schema is allowed only under specific
circumstances. Chapter 6 discusses this in more detail. Below, we summarise the
metadata categories consideredmandatory for the description of resources (Figures 6
to 10 in the Appendix provide an overview for each resource type).
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• Administrative information: these features are important for the identification
of an LRT (resource name, version, description which includes information on
the contents, provenance information, any other information deemed useful and
helpful for consumers, etc.), contact information (landing page with additional
information or a contact email).

• Classification information: one or more free text keywords that support the find-
ability of the resource.

• Usage information: separate distributions for each distributable form of the re-
source, with the following elements: the distribution form (i. e., whether it can
be downloaded, accessed through an interface, deployed as a web service, etc.),
the licensing terms under which it can be used (licence name and URL); if the
resource is not uploaded in ELG, an access or download link.

• Legal/ethical information for data resources: whether personal or sensitive data
is included and, if applicable, information on anonymisation.

• Technical information: depending on the resource type

– for tools/services: the function (i. e., the task it performs, e. g., named en-
tity recognition, machine translation, speech recognition, etc.), the techni-
cal specifications of its input (at least the resource type it processes, e. g.,
corpus, text, etc.), whether it is language independent and, if not, the input
languages; depending on the function, further information may be required
(e. g., the languages of the output resource for machine translation services);

– for all data resources15: features on the language following the BCP 4716
guidelines,multilinguality type, resource subtypewith different values (e. g.,
terminological glossary, ontology, etc. for lexical/conceptual resources, raw
or annotated for corpora); size and format information must also be added
separately for each distribution and media part;

– in addition, specifically for models: the intended application (e. g., machine
translation, named entity recognition, etc.), the model function (e. g., zero-
shot classification), and model type (e. g., embeddings, Bayesian model, n-
gram model, etc.);

– specifically for grammars and lexical/conceptual resources: the encoding
level of their contents (i. e., whether they contain morphological, syntactic,
semantic, etc. information).

For organisations and projects, all that is required is the name (official title). How-
ever, we also recommend a free text description with the activities of the organisation
or the project summary respectively, and the URL of its website. The LT area(s) in
which the organisation/project activities are related to and one or more keywords
increase its visibility and findability. For big organisations with multiple divisions
(e. g., academic institutions with schools, faculties, departments, or multinational

15 A resource can consist of one or more media parts, which must be described separately, for
example, for a corpus of video recordings and their subtitles in various languages, the language
value must be indicated separately for each part.
16 https://www.rfc-editor.org/info/bcp47

https://www.rfc-editor.org/info/bcp47
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companies with branches), both the parent organisation and division(s) can be regis-
tered and a link between them added.

For standardisation purposes, the ELG schema favours controlled vocabularies
over free-text fields, especially when these are associated with internationally ac-
knowledged standards, best practices or widespread vocabularies, e. g., ISO 3166
for region codes (ISO 2020), RFC 5646 for languages17 (Phillips and Davis 2009),
etc. The implementation in the form of an XML Schema Definition (XSD) im-
ports elements from two ontologies, i. e., the MS-OWL ontology, which includes
most elements and controlled vocabularies, and the OMTD-SHARE ontology18
(Labropoulou et al. 2018) reserved for the controlled vocabularies of LT categories
(also referred to as “LT taxonomy”), data formats, annotation types and methods.

6 Publication Life Cycle

ELG considers the quality of metadata records to be of primary importance as it
contributes to the discovery and usage of resources. We defined a set of policies that
take into account the source and the process through which a record has been entered
in the ELG catalogue.

The provider uploads a 
metadata file or uses 
the interactive editor 
to create a new item

New item

The record is invalid 
(not all mandatory 
elements are filled in) 
and the provider must 
continue editing it

Draft
All mandatory 
metadata elements are 
filled in but the 
provider can continue 
editing

Syntactically 
valid

The provider is satisfied 
with the metadata and 
submits the record for 
publication

Submitted for 
publication

The ELG technical team 
checks the metadata; if 
needed, the metadata 
returns to the provider 
for corrections

Under 
validation

The metadata record is 
published on the ELG 
catalogue and can no 
longer be edited

Approved and 
published

Fig. 5 ELG publication life cycle

The ELG publication life cycle consists of a set of states through which an entry
progresses, from its creation in the ELG platform until it is published (Figure 5). A
new item is created each time a provider adds a new metadata record. The record can
remain at the draft status as long as the provider wishes, in which case no validation
checks are made – apart from validation of the data types of the metadata elements
(e. g., that a URL is properly formulated). At the syntactically valid status, ametadata
recordmust complywith theminimal version of the ELG schema (i. e., all mandatory
elements must be filled in). The provider can still continue to edit it until they are
satisfied with the description and can then submit it for publication; once submitted,
the provider is notified by email. While the record is submitted for publication the

17 https://datatracker.ietf.org/doc/html/rfc5646
18 http://w3id.org/meta-share/omtd-share/

https://datatracker.ietf.org/doc/html/rfc5646
http://w3id.org/meta-share/omtd-share/
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entry is validated at the metadata, technical and legal level. The validation, which
is described in more detail in Chapter 3, aims to check the consistency of the de-
scription and, where required, its technical compliance with the ELG specifications;
it does not include any qualitative evaluation of the resource itself. The validation
is currently performed by the ELG team. When validators identify a problem, they
contact the provider and recommend changes and additions to the metadata; in such
cases, the status is changed to syntactically valid again and the provider is notified
to make the appropriate amendments. When the validators have approved an item, it
is automatically visible via the ELG catalogue. Published metadata records cannot
be edited any more, i. e., they are immutable.

Metadata records added by individuals go through the whole publication life cy-
cle. Human validation aims at ensuring a minimum level of quality included in the
records, which can be achieved through interactions with the provider. This pro-
cedure cannot be adopted for metadata records automatically imported from other
catalogues. For these, the responsibility for the quality and extent of information lies
with the source catalogue. The same policy, that of accepting records as is, has been
adopted for records added through bulk initiatives, such as the collaborative survey
of LRTs undertaken in the context of the European Language Equality project19 and
described in Chapter 6.

7 ELG and the FAIR Principles

The publication of the FAIR principles (Wilkinson et al. 2016) marked a landmark
for infrastructures that support the sharing and re-use of data resources. The FAIR
principles are guidelines set to enhance re-usability of data by improving their find-
ability, accessibility, interoperability and re-usability. They are intended both for
humans and machines, and put an emphasis on machine actionability, i. e., the ca-
pacity of computational systems to find, access, interoperate, and reuse data with no
or minimal human intervention.20 ELG has implemented mechanisms and policies
to ensure that resources (data and software) included in ELG as well as the metadata
that describe them are FAIR, i. e., adhere to the FAIR principles.21

Findability principles

• F1 – (Meta)data are assigned a globally unique and persistent identifier
Resources hosted in ELG and ELG-compatible services are assigned a DOI
(Digital Object Identifier)22 provided by DataCite23. Metadata for resources
will also have their own unique identifier created on the basis of the resource

19 https://european-language-equality.eu
20 https://www.go-fair.org/fair-principles/
21 https://force11.org/info/the-fair-data-principles/
22 https://www.doi.org
23 https://datacite.org
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DOI. For metadata records that do not have an accompanying file and hence
cannot be assigned a DOI, we use their URL as an identifier.

• F2 – Data are described with rich metadata
The ELG metadata schema is rich in information. Providers are encouraged
to add not only the mandatory but also recommended information. The vali-
dation process for resources and services aims at improving metadata quality.

• F3 – Metadata clearly and explicitly include the identifier of the data they
describe
The element “identifier” (with the “identifier scheme” attribute) is included
in the metadata record.

• F4 – (Meta)data are registered or indexed in a searchable resource
All metadata records are indexed and searchable in the ELG catalogue and
also accessible to search engines. In addition, we expose the metadata records
of LRTs to Google’s dedicated search engine for research datasets.24

Accessibility principles

• A1 – (Meta)data are retrievable by their identifier using a standardised com-
munications protocol
All metadata in ELG are accessible via the ELG catalogue. Resources hosted
in ELG and ELG-compatible are accessible via their DOI and directly retriev-
able via a URL. The HTTPS protocol is used.

• A1.1 The protocol is open, free, and universally implementable
HTTPS is used for providing access to metadata and resources.

• A1.2 The protocol allows for an authentication and authorisation procedure,
where necessary
HTTPS is used for providing access to metadata and resources. ELG uses an
authentication and authorisation system.

• A2 – Metadata are accessible, even when the data are no longer available
When a resource or a metadata record is deleted, a tombstone page with all
the required elements following DataCite recommendations is put in place.

Interoperability principles

• I1 – (Meta)data use a formal, accessible, shared, and broadly applicable
language for knowledge representation
All metadata records are exported in XML format, a subset is available in
JSON-LD format; work is ongoing for the export into RDF using the MS-
OWL ontology.

• I2 – (Meta)data use vocabularies that follow FAIR principles
The metadata elements and values are taken from two RDF/OWL ontologies,
MS-OWL and OMTD-SHARE25.

24 https://datasetsearch.research.google.com
25 http://w3id.org/meta-share/omtd-share
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• I3 – (Meta)data include qualified references to other (meta)data
Qualified relations are used for linking between versions of the resources and,
in cases of imported records, for linking with their source metadata records.

Re-usability principles

• R1 – (Meta)data are richly described with a plurality of accurate and relevant
attributes
Alongside the “description” element where providers are advised to add as
much information as possible for the benefit of human users, the ELG schema
includes elements that can be used to identify potential uses of a resource and
properties that make clear where they can be of use, e. g., “intended applica-
tion”, “service function”, “domain”, etc.

• R1.1 – (Meta)data are released with a clear and accessible data usage license
All resources must have a licence; the licence value and a link to the licence
text are included in the metadata. Metadata are also permissively licensed
with a Creative Commons licence.

• R1.2 – (Meta)data are associated with detailed provenance
The source for the metadata record is explicitly added in the metadata record
(“metadata creator” or “source repository”). Properties about the creation of
a resource are included in the metadata.

• R1.3 – (Meta)data meet domain-relevant community standards
With regard to the metadata, the ELG schema is based on META-SHARE,
a well-established metadata vocabulary in the LT community. For the tools
and services added in the ELG catalogue, the technical specifications follow
current best practices (e. g., preparing a Docker image). For data, a set of rec-
ommendations, taking into account established file formats, standards, and
de facto best practices, is under construction.

8 Related Platforms and Infrastructures

ELG builds upon previous work of the ELG consortium partners and the wider Eu-
ropean LT community (Rehm et al. 2020b), especially META-NET26 and ELRC27.

The ELG platform shares common features and goals with other platforms, repos-
itories, projects or other initiatives: 1. a collection of LT/NLP tools or datasets, 2. a
platform, which harvests metadata records from distributed sources, 3. a platform
for the sharing of tools or datasets, 4. a platform for the deployment of services, 5. a
repository for storing data files. Comparisons can be made along various dimensions.
We include here an overview at the level of the main functionalities provided, while
the respective background and technical details are presented in Chapters 3 and 4. An
alternative and minimally outdated comparison is provided in Rehm et al. (2020a).

26 http://www.meta-net.eu
27 https://www.elrc-share.eu
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META-SHARE28 is a network of repositories (Piperidis 2012; Piperidis et al.
2014). Each repository, or node, hosts various types of resources (datasets, services,
etc.) described with the META-SHARE metadata schema (Gavrilidou et al. 2012).
Each node is deployed at a different organisation. The nodes periodically harvest
metadata records from each other. Architecture and conceptual design of the ELG
platform have been inspired by the META-SHARE setup but designed and imple-
mented from scratch. ELG adopts a different approach as it operates as a centralised
platform where individuals can directly register, download and run resources and
services. Harvesting is also performed but from external catalogues (e. g., ELRC-
SHARE29, LINDAT/CLARIAH-CZ30, etc.), as described in Chapter 6. From an en-
gineering point of view, ELG is a radically improved version of META-SHARE,
e. g., 1. ELG offers REST APIs while META-SHARE does not, 2. the ELG front
end and back end are implemented as different layers that can be developed in par-
allel, 3. the metadata schema has been updated and extended to cover new resource
types and description requirements.

The OpenMinTeD platform31 was designed as an open, service-oriented e-Infra-
structure for Text and Data Mining of scientific content (Labropoulou et al. 2018).
It includes a catalogue for datasets, NLP and text mining services, worfklows, lex-
ica etc., described with a rich metadata schema, OMTD-SHARE. REST APIs for
searching, metadata and resource upload/download are provided, as in the case of
ELG. OpenMinTeD was a centralised repository, and harvesting was employed as
a one-off procedure for importing metadata records from a few content providers.
It supported the creation of workflows from tools contained in the catalogue, and
their execution on datasets provided through the same platform; the functionality
was based on the Galaxy32 worfklow management system (Afgan et al. 2018).

ELRC-SHARE33 (Piperidis et al. 2018a) is an infrastructure developed by the
European Language Resource Coordination action34 with the objective to host, doc-
ument, manage and distribute LRs pertinent to MT, with a particular focus on the
needs of the eTranslation35 service of the European Commission. It is a centralised
repository with a catalogue of datasets, which are added and documented by individ-
uals. Metadata records of tools and services are listed as for information only.

The European AI-on-demand platform, as initiated by the EU project AI4EU
seeks to bring together the European AI community while promoting European val-
ues.36 The platform is a facilitator of knowledge transfer from research to multiple

28 http://www.meta-share.org
29 https://www.elrc-share.eu
30 https://lindat.mff.cuni.cz
31 https://github.com/openminted – the OpenMinTeD platform is not available online any more.
32 https://galaxyproject.org/learn/advanced-workflow/
33 https://www.elrc-share.eu
34 https://lr-coordination.eu
35 https://cor.europa.eu/en/engage/Pages/e-translation.aspx
36 https://www.ai4europe.eu
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business and industry domains. The AI catalogue37 is designed for hosting datasets
and services in the area of AI; for instance, it includes NLP resources, computer vi-
sion services, etc. The capabilities of the metadata schema used are rather limited
compared to the ELG schema. It also provides catalogues for organisations involved
in AI38, collaborating projects39 and educational resources40, but the catalogues are
all separate, without any linking between the entities as offered in the ELG catalogue.

CLARIN41 (Hinrichs and Krauwer 2014; Eskevich et al. 2020) is a European
Research Infrastructure providing access to digital language resources and tools to
researchers in the humanities and social sciences. CLARIN does not host a single
repository; instead, it is organised in the form of a network of centres that operate
their own repositories and catalogues. The individual centres are free in their choice
of repository software and metadata schema (Broeder et al. 2008). The CLARIN
Virtual Language Observatory42 is the central catalogue which harvests metadata
from all centres as well as other catalogues of interest to scholars in the target disci-
plines and displays them in a uniform way, although only a subset of the metadata
elements are common. Processing services are catalogued centrally in the Language
Switchboard 43, while some CLARIN centres make available processing services
connected to their catalogues or offered separately (e. g., LINDAT/CLARIAH-CZ44,
PORTULAN-CLARIN45, CLARIN:EL46, etc.). Unlike ELG, there is no central com-
pute infrastructure for deploying and running processing services.

The LanguageApplicationGrid (LAPPSGrid)47 (Ide et al. 2014, 2016) is an open,
interoperable web service platform for NLP research and development. It provides
facilities for selecting and combining NLP tools and services to create workflows,
composite services, and applications, and to evaluate, reproduce, and share them. It
is based largely on the Galaxy48 worfklowmanagement system and does not actually
include a catalogue. Some limited metadata have to be provided in order to create
the files that are required for adding tools used in Galaxy wokflows, e. g., the name
of the tool, a description, input parameters etc. For datasets no metadata are required
since they are not permanently stored in Galaxy.

Hugging Face49 is an AI/NLP company, offering repository and deployment func-
tionalities for machine learning (Wolf et al. 2020). It hosts a large set of models and

37 https://www.ai4europe.eu/research/ai-catalog
38 https://www.ai4europe.eu/ai-community/organizations
39 https://www.ai4europe.eu/ai-community/projects
40 https://www.ai4europe.eu/education/education-catalog
41 https://www.clarin.eu
42 https://vlo.clarin.eu
43 https://switchboard.clarin.eu
44 https://lindat.mff.cuni.cz
45 https://portulanclarin.net
46 https://inventory.clarin.gr
47 https://www.lappsgrid.org
48 https://galaxyproject.org/learn/advanced-workflow/
49 https://HuggingFace.co
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datasets that can be used for model training. It offers a catalogue with a limited REST
API, e. g., the API does not allow filtering search results, etc. Similar to this, there are
other catalogues and repositories, such as Kaggle50 and Papers With Code51, which
target the machine learning community. These are also community-driven, i. e., re-
sources are registered by individuals and have their own metadata schemas.

Finally, we should mention the long lasting initiative of ELRA and the LREC
community in establishing the LREC Map (Calzolari et al. 2010), as well as the
growing popularity of initiatives that include general (e. g., European Open Science
Cloud52) or federated catalogues (e. g., Gaia-X53) and also general repositories (e. g.,
Zenodo54), which bring together a large range of resources from and for various
disciplines. See Chapter 6 for more details.

9 Conclusions

ELG has been designed as the primary platform for the European LT community,
adopting a holistic view of technology development, deployment and use, bringing
together language data, resources and processing services as well as the commer-
cial and non-commercial LT actors and initiatives. ELG has established and imple-
mented a standardised resource life cycle catering for all stages, from creation to
publication and version evolution. The primary services offered are dedicated to the
deposition, discovery, distribution and deployment of language resources and tech-
nologies through appropriate interfaces for technical and non-technical providers,
developers, consumers and integrators. Such interfaces include web GUIs, REST
APIs and a Python Software Development Kit (SDK). Its operations are supported
by a metadata model underlying the description, search, discovery and distribution
of resources and services, conforming to the FAIR principles. On this basis, ELG
has started building bridges to existing initiatives for harvesting and importing in-
formation and resources from other infrastructures, platforms and repositories under
mutually agreed conditions, business policies, acknowledgement and attribution of
the source, and collaborates in joint initiatives and crowdsourcing campaigns.
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Appendix

LANGUAGE RESOURCE / 
TECHNOLOGY DISTRIBUTIONTOOL/SERVICE DATA

IDENTITY

IDENTITY

• Resource name
• Description
• Version

IDENTITY• Keyword

IDENTITY• Additional information

CONTACT

CATEGORIES

RELATED LRT'S

DOCUMENTATION

CATEGORIES

IDENTITY• Function

TECHNICAL

IDENTITY

• Software distribution form
• Private
• Docker download location *
• Download location *
• Access location *
• Execution location *
• Web service type *
• Licence

DATA

TECHNICAL

IDENTITY

• Language dependent
• Input content resource

• Resource type
• Language *

• Output resource *
• Resource type
• Language *

EVALUATION

Fig. 6 ELG minimal schema version for a tool/service

LANGUAGE RESOURCE / 
TECHNOLOGY DISTRIBUTIONPARTCORPUS DATA

IDENTITY

IDENTITY

• Resource name
• Description
• Version

IDENTITY• Keyword

IDENTITY• Additional information

CONTACT

CATEGORIES

RELATED LRT'S

DOCUMENTATION

TECHNICAL

IDENTITY

• Corpus subclass
• Personal data
• Sensitive data
• Anonymized *

TEXT PART *

IDENTITY• Language
• Multilinguality type *

TECHNICAL

IDENTITY

• Dataset distribution form
• Download location *
• Access location *
• Distribution location *
• Text features *

• Size
• Data format

• Audio features *
• Size
• Data format

• Video features *
• Size
• Data format

• Image features *
• Size
• Data format

• Numerical text features *
• Size
• Data format

• Licence

DATA

VIDEO PART *

IDENTITY

AUDIO PART *

IDENTITY
• Language
• Multilinguality type *

• Language
• Multilinguality type *
• Type of content

IMAGE PART *

IDENTITY• Type of content

NUMERICAL TEXT PART *

IDENTITY• Type of content

Fig. 7 ELG minimal schema version for a corpus
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LANGUAGE RESOURCE / 
TECHNOLOGY DISTRIBUTIONPARTMODEL

IDENTITY

IDENTITY

• Resource name
• Description
• Version

IDENTITY• Keyword
• Intended application

IDENTITY• Additional information

CONTACT

CATEGORIES

RELATED LRT'S

DOCUMENTATION

TECHNICAL

IDENTITY

• Model function
• Model type *
• N-gram model *

• Base item
• Order

UNSPECIFIED PART

IDENTITY• Language
• Multilinguality type *

TECHNICAL

IDENTITY

• Dataset distribution form
• Download location *
• Access location *
• Distribution location *
• Unspecified features

• Size
• Data format

• Licence

Fig. 8 ELG minimal schema version for a model

LANGUAGE RESOURCE / 
TECHNOLOGY DISTRIBUTIONPARTLCR DATA

IDENTITY

IDENTITY

• Resource name
• Description
• Version

IDENTITY• Keyword

IDENTITY• Additional information

CONTACT

CATEGORIES

RELATED LRT'S

DOCUMENTATION

TECHNICAL

IDENTITY

• Encoding level
• Personal data
• Sensitive data
• Anonymized *

TEXT PART *

IDENTITY• Language
• Multilinguality type *

TECHNICAL

IDENTITY

• Dataset distribution form
• Download location *
• Access location *
• Distribution location *
• Text features *

• Size
• Data format

• Audio features *
• Size
• Data format

• Video features *
• Size
• Data format

• Image features *
• Size
• Data format

• Licence

DATA

VIDEO PART *

IDENTITY

AUDIO PART *

IDENTITY
• Language
• Multilinguality type *

• Language
• Multilinguality type *
• Type of content

IMAGE PART *

IDENTITY• Type of content

Fig. 9 ELG minimal schema version for a lexical/conceptual resource
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LANGUAGE RESOURCE / 
TECHNOLOGY DISTRIBUTIONPARTGRAMMAR DATA

IDENTITY

IDENTITY

• Resource name
• Description
• Version

IDENTITY• Keyword

IDENTITY• Additional information

CONTACT

CATEGORIES

RELATED LRT'S

DOCUMENTATION

TECHNICAL

IDENTITY• Encoding level

TEXT PART *

IDENTITY• Language
• Multilinguality type *

TECHNICAL

IDENTITY

• Dataset distribution form
• Download location *
• Access location *
• Distribution location *
• Text features *

• Size
• Data format

• Video features *
• Size
• Data format

• Image features *
• Size
• Data format

• Licence

DATA

VIDEO PART *

IDENTITY
• Language
• Multilinguality type *
• Type of content

IMAGE PART *

IDENTITY• Type of content

Fig. 10 ELG minimal schema version for a grammar

Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license and
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.
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