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Abstract
This paper presents the PORTULAN CLARIN Research Infrastructure for the Science and Technology of Language, which is part of the
European research infrastructure CLARIN ERIC as its Portuguese national node, and belongs to the Portuguese National Roadmap of
Research Infrastructures of Strategic Relevance. It encompasses a repository, where resources and metadata are deposited for long-term
archiving and access, and a workbench, where Language Technology tools and applications are made available through different modes
of interaction, among many other services. It is an asset of the utmost importance for the technological development of natural languages

and for their preparation for the digital age, contributing to ensure the citizenship of their speakers in the information society.
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1. Introduction

This paper presents the PORTULAN CLARIN Research
Infrastructure for the Science and Technology of Lan-
guageP_-] which is part of the European research infrastruc-
ture CLARIN ERI as its Portuguese national node, and
belongs to the Portuguese National Roadmap of Research
Infrastructures of Strategic Relevancel| It ensures the
preservation and fostering of the scientific heritage regard-
ing natural languages, supporting the preservation, promo-
tion, distribution, sharing and reuse of language resources,
including text collections, lexicons, processing tools, etc.
PORTULAN CLARIN includes a repository of language
resources and tools, as well as a workbench with language
processing services. The expanding list of resources and
services results largely from a wide network of implemen-
tation partners, formed by 3 proponent partners and over 20
research centers working in Computer Science, Linguistics,
Psychology, etc., from Portugal and Brazil.

The mission of PORTULAN CLARIN is to provide ser-
vices to all kinds of users that in one way or another have
to handle or process language, which naturally includes re-
searchers from Artificial Intelligence, Humanities, Cogni-
tive Science, etc.

PORTULAN CLARIN fosters Open Science practices by
supporting its users in making their results and resources
accessible to all sectors of an inquiring society.

It represents an asset of the utmost importance for the tech-
nological development of natural languages and to their

"https://portulanclarin.net/

https://www.clarin.eu/

*https://www.fct.pt/apoios/equipamento/
roteiro/index.phtml.en

preparation for the digital age, contributing to ensure the
citizenship of their speakers in the information society.

In this paper we present the goals, target users, and mission
of the infrastructure in Section 2. The repository and the
workbench are described in Sections 3 and 4, respectively.
Section 5 introduces the organization of the Help Desk and
Consultancy support to the users of the infrastructure, and
Section 6 the sharing and licensing options offered by the
platform. Finally, we present in Section 7 the certifications
received by PORTULAN CLARIN and in Section 8 its sys-
tem of governance and network of implementation partners,
before offering the concluding remarks in Section 9.

2. Mission
2.1. All about human natural languages

The mission of PORTULAN CLARIN is to support re-
searchers, innovators, citizen scientists, students, language
professionals and users in general whose activities resort to
research results from the Science and Technology of Lan-
guage. This is pursued by means of the distribution of sci-
entific resources, the supplying of technological support,
the provision of consultancy, and the fostering of scientific
dissemination.

2.2. All scientific and cultural domains served

This infrastructure supports activities in all scientific and
cultural domains with special relevance to those that are
more directly concerned with language—whether as their
immediate subject, or as an instrumental mean to address
their topics. This includes, among others, the areas of Ar-
tificial Intelligence, Computation and Cognitive Sciences,
Humanities, Arts and Social Sciences, Healthcare, Lan-


https://portulanclarin.net/
https://www.clarin.eu/
https://www.fct.pt/apoios/equipamento/roteiro/index.phtml.en
https://www.fct.pt/apoios/equipamento/roteiro/index.phtml.en

PORTULAN 3
CLARIN "¢*"

Repository

Workbench Helpdesk

Services and data for researchers, innovators,
students and

Events @en~

DISTRIBUTE
REUSE
FOSTER

professionals.

Figure 1: Front page of the PORTULAN CLARIN research infrastructure

guage Teaching and Promotion, Cultural Creativity, Cul-
tural Heritage, etc.

2.3. All results from research on language
shared

The infrastructure serves all those whose activity requires
the handling and exploration of language resources, includ-
ing language data and services:

e in all sorts of modalities—spoken, written, sign, mul-
timodal, etc.

e in all types of representations—audio, text, video,
records of brain activity, etc.

e and in all types of functions—instrument for commu-
nication, symbolic object, cognitive ability to be stim-
ulated through formal education in native language,
knowledge vehicle, ability to be exercised in the ac-
quisition of a second language, reflection of mental ac-
tivity, natural form of interaction with artificial agents
and devices, etc.

It is used when it is necessary, for example:

e to use a language processing tool—e.g. conjugators,
terminology extractors, concordancers, part-of-speech
taggers, parsers, named entity recognizers, deep lin-
guistic processing grammars, etc.

e to access data sets—e.g. linguistically interpreted cor-
pora, terminology data bases, EEG records of neu-
rolinguistic experiments, transcriptions, collections of
literary texts, etc.

e to obtain a data sample—e.g. video recording of deaf
children sign language, words for concepts in the Or-
ganization subontology, etc.

e to use specific research support applications—
e.g. lemma frequency extractors, treebank annotators,
etc.

e to use an appropriately equipped online workbench of
tools—to support field work on the documentation of
endangered languages, to do research on translation,
etc.

The front page of the infrastructure is displayed in Figure[l}

2.4. All users welcome

PORTULAN CLARIN favors and promotes Open Science,
Open Access, Open Data and Open Source policies. Ac-
cordingly, all users are welcome to use and benefit from the
scientific resources it distributes, with no user registration
needed.

To ensure the quality of the scientific resources it dis-
tributes, depositors of resources are requested to register



before depositing and distributing their resources through
the infrastructure. This is a very lean procedure, asking
only for a user name, email and affiliation.

3. Repository

A major pillar in PORTULAN CLARIN mission is the dis-
tribution and preservation of language resources, including
language data and language processing tools.

3.1. Deposit

Resource archival is ensured by maintaining a repository to
which these scientific resources, together with their corre-
sponding metadata information, may be deposited by reg-
istered users for long-term archiving and access, and from
which any visitor can obtain copies of resources that are
relevant for them.

Basic curation of the resources submitted to the reposi-
tory is performed by checking the completeness and well-
formedness of the metadata. The resource submission pro-
cess relies on online forms, and on a workflow that ensures
that the depositor is prompted when required information
is lacking and that the required steps are performed for a
submission to be completed and accepted.

After the metadata is submitted to the repository, the ba-
sic curation process is continued by the repository staff by
means of manual assessment of the metadata and by means
of checking its correspondence to the resource to be de-
posited.

Resource depositors are prompted, as it is in their best in-
terest, to provide in the relevant metadata field a canonical
citation for the resource being deposited.

Every resource in the repository is assigned a persistent
identifier (PID) for long-term referencing.

Resources are being uploaded at a good pace by users, with
the repository containing a large number (hundreds) of re-
sources and growing.

3.2. Retrieval

The scientific resources stored and distributed through the
repository can be searched by keyword match on the re-
source name and on its description, with faceted search
bringing further filtering on metadata fields, such as the lan-
guage, modality type, media type, etc.

Periodically, the metadata records are automatically har-
vested to the Virtual Language Observatory (VLO)E] which
acts as a central search hub for the whole, pan-European
CLARIN ecosystem of repositories.

Note that the keyword search runs over the name and de-
scription metadata fields, not over the data content of the
resource. Search over the data content of some resources is
possible through the Federated Content Search (FCS) func-
tionality of CLARINE] This functionality allows running a
query from a central location over multiple data sets, dis-
tributed over different national CLARIN nodes.

Figure shows the search page of the PORTULAN
CLARIN repository, with the list of resources ordered al-
phabetically. The text box on the top is used for keyword

‘nttps://vlo.clarin.eu/
Shttps://contentsearch.clarin.eu/

search, while the options of the right allow performing
faceted search, which filters the results by multiple crite-
ria (e.g. the language, the modality, etc). Figure shows
an example of a landing page for a resource.

3.3. Technological underpinnings

The repository is built with the Djangcﬁ Web framework.
The underlying database schema and workflow logic have
been developed as an enhancement of the previously avail-
able METASHAREE] repository software.

The repository website is created with the Bootstra;ﬁ CSS
front-end framework, which provides a consistent and re-
sponsive interface that gracefully handles access from desk-
top and mobile platforms.

The keyword search functionality relies on Apache Sohﬂ
for efficient indexing.

The automatic metadata harvesting to the VLO central
search hub is done using the OAI-PMHIT_G] protocol for
repository interoperability.

4. Workbench

Another important part of PORTULAN CLARIN mission
is to provide access to Language Technology tools and ap-
plications. This is accomplished through a workbench that
makes available a wide range of processing tools and appli-
cations, whose display is grouped by categories, e.g. POS
tagging, named entity recognition, sentiment analysis, etc.
There are now about a couple of dozen services available,
and their number is growing. A screenshot of the main
workbench page is shown in Figure

4.1. Modes of usage

The tools and applications are made available through dif-
ferent modes of interaction, namely through the browser,
through file processing and through web services.

Using the tools and applications through the browser allows
the user to directly enter the input, press a button and im-
mediately get the result. Figure shows an example of
this mode of interaction.

While direct interaction through the browser is useful for
short amounts of input, or as a demonstration of the capa-
bilities and output format of a tool, large amounts of input
need different modes of interaction. For relevant tools, the
workbench also makes available a file processing mode of
interaction which allows uploading files to be processed.
The task of processing the uploaded files will be added to a
queue and handled asynchronously. After the files are pro-
cessed, the user will be notified by email and will be able
to download the result from a unique URL generated when
the task was submitted.

A third mode of interaction permits accessing the tools and
applications as web services. This is particularly useful for
end-users wanting to integrate some of the tools into their
own processing workflow without having to be concerned
with installing the tools locally on their own machines, or

6https://www.djangoproject.com/
"nttp://www.meta-share.org/
$https://getbootstrap.com/
’https://lucene.apache.org/solr/
Yhttps://www.openarchives.org/pmh/
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Figure 2: Screenshots of the repository

to depositors that wish to make the functionality of a tool
accessible to end-users without releasing the tool itself.
Tools that are made available as a web service expose a
programmatic interface that can be seamlessly invoked re-
motely. Their usage can be combined with the help of
the CLARIN Language Resources Switchboard facilityE]
which provides a central location from where to find and
connect webservices that are part of the wider CLARIN
ecosystem.

4.2. Technological underpinnings

The tools and applications in the workbench may vary a lot
in terms of the software used to implement them (C, Java,
Perl, Python, etc.) and in terms of the supporting software
libraries they require. To better cope with this heteroge-
neous environment, all tools and applications are organized
into separate Docker containers. This greatly facilitates
their configuration, minimizes system-wide dependencies
and, by employing multiple instances of a container, allows
performing load-balancing in a straightforward way.
Communication between tools is accomplished by the stan-
dard XML-RPC protocol. The same protocol is used for the
web services.

The workbench website is also created with the Bootstrap
framework, providing a consistent and responsive interface
throughout the whole of PORTULAN CLARIN.

5. Help Desk and Consultancy

An important component of PORTULAN CLARIN mis-
sion is to provide support to the community of users of lan-
guage technology. This is done through a help desk service
for the infrastructure itself, and through a Language Tech-
nology consultancy service for the community at large.

5.1. Help desk

PORTULAN CLARIN staff runs a help desk that provides
a user support service for the infrastructure, for the data sets
in its repository and for the processing tools and services it

"https://switchboard.clarin.eu/

makes available. This is useful for all users, but particularly
suited for early career students and also for research from
scientific domains with less ICT technical skills.

Besides providing help on how to use the scientific re-
sources in the infrastructure and with troubleshooting is-
sues, user support also involves the enhanced curation of
submitted resources. This permits, for instance, to pro-
vide help in converting the deposited resources to formats
other than their original formats, including standard for-
mats, which should be particularly useful for users that lack
the technical expertise to do the format conversion.

5.2. Consultancy

Another goal of CLARIN is to share knowledge, thus en-
suring that the expertise that exists distributed over the var-
ious member countries of CLARIN is readily accessible,
both within the infrastructure and to the research commu-
nity as a whole. This is accomplished through the establish-
ing of Knowledge Centres (K-centers), which are entities
centrally certified by the CLARIN as being able to provide
expert advice on some field.

PORTULAN CLARIN is recognized as a K-Centre special-
ized for the Science and Technology of the Portuguese Lan-
guage, addressing all topics concerning this language: from
Phonetics to Discourse and Dialogue; considering all lan-
guage functions, from communicative performance to cul-
tural expression; approached by all disciplines, from The-
oretical Linguistics to Language Technology; covering all
language variants, from national standard varieties across
the world to dialects of professional groups; and taking into
account all media of representation, from audio to brain
imagiology recordings.

6. Depositing and Licensing
6.1. Deposit license

To deposit a resource, the user needs to fill in a respec-
tive metadata record and submit an instance of the deposit
agreement template. This agreement grants a non-exclusive
license for distribution of that resource to the PORTULAN
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CLARIN research infrastructure, and therefore does not
prevent the user from exercising their rights to distribute
or publish the resource elsewhere.

This license is for distribution only, and therefore does not
transfer the property or moral rights to the infrastructure.

6.2. Usage licenses

While PORTULAN CLARIN adheres to Open Science,
Open Access, Open Data and Open Source policies, it does
not impose them on its users.

In order to ensure the distribution of and access to the
widest possible collection of scientific resources, the scien-
tific resources in the repository are licensed by the respec-
tive depositors with the license set of their choice. This
includes licensing resources for restricted usages, e.g. re-
search, non commercial only, etc., and thus requiring that
the end user proceeds to identify himself under the terms
that may be required by the depositor.

When the depositor needs help in finding a suitable li-
cense for a resource, PORTULAN CLARIN provides sup-
port via its help desk and with online advice services like
the CLARIN License Category Calculator

The license of a resource is stored as part of its metadata
and is presented to any user attempting to have access to
it. To eventually get access to a resource, a user has to
explicitly accept the respective license. In order to obtain
a copy of a resource with special restrictions or sensitive
data, the user may be directed to the respective depositor in
order to arrange for the compliance with the specific terms
of that licensing.

The PORTULAN CLARIN repository provides long-term
storage and distribution of data. The responsibility of fol-
lowing disciplinary and ethical norms for data storage and
distribution lies with the repository. The responsibility
of following disciplinary and ethical norms for the cre-
ation and gathering of data lies with the depositor of the
data. As noted above, to deposit a resource in PORTULAN

Phttps://www.clarin.eu/content/
clarin-license-category-calculator

CLARIN, the depositor has to fill in and submit a deposi-
tory agreement. In this agreement, it is explicitly stated that
disciplinary and ethical norms were complied with when
the resource was created. The depositor also has to specify
whether the resource contains confidential data that could
potentially be disclosed and the presence of such data will
restrict the set of possible licenses that can be associated to
the resource and end users that can have access to it.

7. Certification

PORTULAN CLARIN complies with the highest standards
for research infrastructures. This is certified at different lev-
els, by different entities.

7.1. International

PORTULAN CLARIN holds the international CoreTrust-
Seaﬂ certiﬁcationE] This certificates the compliance with
a systematic range of organizational and technical require-
ments, such as its long-term sustainability plan, compli-
ance to disciplinary and ethical norms, guarantees of data
integrity and authenticity, software and hardware stability,
data security, among many others.

7.2. European

As one of its national nodes, PORTULAN CLARIN is part
of the CLARIN ERIC, which holds the European ESFRI-
European Strategy Forum on Research Infrastructureﬁ
certificatior|'| as a landmark research infrastructure[’]

Additionally, PORTULAN CLARIN holds the European

13https://www.coretrustseal.org/

14https://www.coretrustseal.orq/
wp—content /uploads/2019/12/PORTULAN-CLARIN.
pdf

Phttps://www.esfri.eu/

Yhttp://roadmap2018.esfri.
eu/projects—and-landmarks/
browse-the-catalogue/clarin—eric

""mttp://roadmap2018.esfri.eu/
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CLARIN ERIC certification as a Knowledge Centr and
the European CLARIN ERIC certification as a national cen-

tre[]

7.3. National

FCT—Foundation for Science and Technology from the
Portuguese Ministry of Science, Technology and Higher
Education, is the national funding agency for scientific re-
search. PORTULAN CLARIN holds the national certifi-
cation from FCT as a research infrastructure of the Na-
tional Roadmap of Research Infrastructures of Strategic
Relevance 7]

8. Governance and network
8.1. Network of implementation partners

The implementation of the infrastructure was undertaken
under a project whose three core proponents partners are
the Faculty of Sciences of the University of Lisbon, the
School of Arts and Humanities of the University of Lisbon
and the University of Evora.

Additionally, the implementation project is supported by
a wide network of implementation partners. This net-
work is open to further partners and currently encompasses
over twenty research centers and organizations from the
large range of scientific domains served by the infrastruc-
ture. There are partners from Brazil and Portugal, from
all regions of Portugal, including the Azores islands. The
Camdes Institute, the Portuguese national organization re-
sponsible for the Portuguese language policy, is also part
of the network and helps to pursue that part of the mission
of the infrastructure concerned with the promotion of the
Portuguese language.

The implementation partners are actively involved in de-
positing scientific resources and in the enhancing of the in-
frastructure. The list of implementation partners is open to
further contributions and, as the infrastructure will evolve,
it will include more organizations from all domains, in-
cluding from the Humanities, Artificial Intelligence, Neu-
roscience, etc.

A list of the current network centers is provided in the
fnex Al

8.2. Governance and staff

The infrastructure staff members have a large experience in
the development of linguistic resources, data curation, nat-
ural language data processing, technical maintenance and
software development. Most of them are also experts in the
field of Language Technology who publish on, and attend,
top-ranked scientific conferences in their domains of exper-
tise.

The governance of the infrastructure includes a Board of
Directors and a Management Team:

Bhttps://www.clarin.eu/content/
knowledge—centres
“https://www.clarin.eu/content/
clarin-centres
“https://www.fct.pt/index.phtml.en
21https://www.fct.pt/apoios/equipamento/
roteiro/index.phtml.en

e Board of Directors

— Director General: Anténio Branco
— Executive Director: Amalia Mendes

— Executive Director: Paulo Quaresma
e Management Team

— Technical Manager: Luis Gomes

— Scientific Resources and Users Support Manager:
Jodo Ricardo Silva

— Communication and Administrative Manager:
Andrea Teixeira

9. Conclusion

This paper presented the PORTULAN CLARIN Research
Infrastructure for the Science and Technology of Language,
which is the Portuguese national node of the pan-European
research infrastructure CLARIN ERIC, with 20 member
countries, and is part of the Portuguese national Roadmap
of Research Infrastructures of Strategic Relevance.

Its mission is to support the widest range of users who need
to resort to research results from the Science and Technol-
ogy of Language. This is pursued through three main pillars
in the infrastructure: (i) a repository for long-term archiv-
ing and access of language resources, be them language
data or tools; (ii) a Language Technology workbench that
makes available a wide range of language processing tools
and applications, through various modes of interaction; and
(iii) help desk and consultancy services that provide sup-
port to its users.

The infrastructure adheres to the principles of Open Science
and its services are open to all users with no need of user
registration or other dispensable access barriers.
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