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I. Introduction
• Language technologies

• main paradigm: supervised machine learning
• programs are mostly language independent
• need training (manually annotated) language resources
• + test data

• Empirically supported linguistic investigations:
• based on real (and, if possible, annotated) language 

data
• Annotated language resources are necessary for each 

language
• Where can we get such resources for Slovene (and other 

South-Slavic languages)?
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Language resources
1. Corpora: 

• uniformly encoded and document collection of texts
• explicit criteria for text selection
• annotated (morphosyntax, lemmatisation, syntax, named entities, …)
• reference/specialised; mono/multilingual; text/speech

2. Lexicons:
• the vocabulary of a language
• words / phrases
• morphosyntax, syntax, semantics, translations, external and internal 

links
3. Models:

• data that enables a program to annotate text in a certain language for 
a certain level of annotation

• e.g. Stanford-NLP model for parsing of Slovene; Moses model 
translating Slovene to English
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Resource reuse
• Traditional approach: 

• develop language resources for each project separately
• resources unavailable to other researchers

• Disadvantages:
• the development of a language resource can be very costly:

waste of time and money if it is done several times
• later researchers cannot replicate or improve the initial results
• supports the monopoly of institutions that produced the resources
• the resources cannot be used to help in the development of 

products
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Open access to the results of research 
projects
• No barriers to publications and data:

• saves of time and money; 
• avoids repetition of work; 
• encourages cooperation; 
• makes the research process more transparent
• stimulates innovation

• A very strong trend in EU (H2020) projects, also in 
Slovenia

• Problems in enabling open access to language resources:
• copyright on texts
• privacy protection (GDPR), including the right to be forgotten, 
• terms-of-use by owners of social media platforms (e.g. Twitter)
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Research infrastructures
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Research Infrastructures are facilities that provide resources and services for 
research communities to conduct research and foster innovation.



Research infrastructures
• Beginning, 2002: ESFRI (European Strategy Forum on 

Research Infrastructures), 
• Roadmap: proposed 15 (2016: 21) RIs, some already 

established as ERICs (EU legal entity: European RI 
Consortium)

• Slovenia participates in 14 RI (e.g. CERN, ELEXIR) 
• Humanities and Social Sciences:

• DARIAH ERIC / DARIAH-SI: Digital Research Infrastructure for the 
Arts and Humanities

• CLARIN ERIC / CLARIN.SI: Common Language Resources and 
Technology Infrastructure

• Social Sciences: CESSDA / ADP, Arhiv družboslovnih podatkov
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II. CLARIN ERIC
Common Language Resources and Technology 
Infrastructure
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• Vision: digital language resources and technologies for all 
(European) languages are available for researchers in the 
humanities and social sciences

• Repository for long-term, extensive archiving and 
enabling access to language resources and technologies

• Contribution to preserving and supporting the European 
multilingual cultural heritage

• A collaborative paradigm in the compilation of language 
resources and the development of language tools, 
enabling re-use, experiment replicability and 
reproducibility
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• Enable access to existing solutions in a unified infrastructure
• Consulting & teaching how to adapt tools and resources to specific 

research needs
• Legal, technical aspects of distribution
• Contribution to standardisation of resources and tools
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CLARIN ERIC
• 21 member states + 4 observers
• Based in the Netherlands: 

director, support staff, strong DH / CL community
• Committees: BoD, NCF, SCTC, …
• Aggregators: Virtual Language Observatory
• Most work is done by the national consortia
• Annual conference: 

• authors of accepted paper go for free
• session for PhD students
• book of abstracts (post-conference papers), posters, bazaar, invited 

talks etc.
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III. CLARIN.SI



• CLARIN Slovenia, start of work in 2014
• Organised as a consortium of (currently) 11 partners:

• 4 universities: Ljubljana, Maribor, Nova Gorica, Primorska
• 4 research institutes: ZRC SAZU, IJS, INZ, Trojina
• 2 companies: Amebis, Alpineon
• 1 society: Slovenian society for language technologies, SDJT

• Headquarters at IJS:
• E8: Dept. for Knowledge Technologies
• E3: Laboratory for Artificial Intelligence
• CMI:  Networking Infrastructure Centre<
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• Repository
• Long term archiving of language resources (and tools)
• Also, for software and manually annotated datasets: 

CLARINSI GitHub virtual organisation & http://gitlab.clarin.si
• Web services:

• 2 concordancers (corpus analysis)
• automatic annotation
• WebAnno platform for manual annotation (e.g. training sets)

• Support for events:
• Conference „Language Technologies and digital humanities“ 

(1998, …, 2016, 2018, 2020)
• JOTA lectures “Jezikovnotehnološki abonma”: VideoLectures
• XVIII EURALEX International Congress, Ljubljana, 2018
• 22nd Intl. Conf. on Text Speech and Dialogue, Ljubljana, 2019

• Support for development and archiving language resources and tools
• support for resource update for archiving in the repository (cca 500 EUR)
• larger projects for development: 2018: 8, 2019: 7 projects (cca 6,000 EUR)
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CLASSLA K-Centre
• CLARIN certified knowledge centre for Processing of 

South Slavic languages
• CLARIN.SI + Bulgarian CLARIN
• FAQ on processing Slovenian, Croatian, Serbian, 

Bulgarian
• CLASSLA automatic annotation web service
• CLARIN.SI repository offers the most resources for 

Croatian and Serbian
• CLARINSI@GitHub offers many tools to process 

Slovenian, Croatian and Serbian (HBS)
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CLARIN.SI Cooperation
• CLARIN: National coordinators forum, Working Groups on 

Standards, Legal Issues, User Involvement, Technical 
Centres

• DARIAH-SI (INZ): joint development of corpora: digital 
library + linguistically analysed corpus (e.g. siParl)

• ADP/CESSDA (FDV): RDA Node Slovenia
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IV. CLARIN.SI Services
• AAI Log-in
• Concordancers
• WebAnno
• ReLDI annotation
• Repository and Git (next lecture)
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Log-in

19

• Infrastructure for authentication and authorisation (AAI)
• Single Sign-On: separation between the Identity Provider 

and Service Provider
• As opposed to standard web login we here know the 

identity of the user
• Identity provider federations: EduGain
• Slovene users can, via EduGain, access most CLARIN 

services in Europe



Concordancers
• KonText + noSketch Engine
• both use the same back-end: Manatee
• support large corpora (> billion words)
• corpora can have rich annotations:

• structures (text, speech, sentence, etc.)
• meta-data (publication date, text type, author name, text 

standardness, etc.)
• token attributes (PoS tag, lemma, normalised form,  etc.)

• powerful query language: CQL
• various types of analysis and output
• RESTFUL interface: usable via API
• CLARIN.SI concordancers offer ~100 corpora
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KonText (CLARIN-CZ)
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Concordances
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Kučan vs. Janša
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WebAnno (CLARIN-DE)
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ReLDI automatic text annotation
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• Web form
• API



Result
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V. Conclusions
• The purpose of CLARIN(.SI) is to support research that 

need access to language data
• Digital humanities and social sciences
• Language Technologies (~ Computational Linguistics)
• All other fields where language is important

• Open access to resources, tools and services
• Where authentication is needed, AAI is used
• CLARIN(.SI) financial support:

• Organising various types of events
• Work on specific topics incl. outreach
• Development or modification of resources
• Attendance at CLARIN conferences
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Repository
• Currently the most important service of CLARIN.SI
• Long-term and safe archiving of language resources 

(https, Nagios)
• Explicit terms of use (terms of service, licence)
• Ethical codex (Code of conduct)
• Most resources in standard encoding (Unicode, XML)
• Certified as CLARIN Centre B

• Digital Seal of Approval, DSA
• Currently being (re)certified for Core Trust Seal, CTS
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Repository platform
• Based on the DSpace platform, developed for open digital 

repositories
• DSpace modified for use by CLARIN repositories:

CLARIN/DSpace developed by Czech CLARIN
• Used by Czech, Italian, Norwegian, Polish, and Slovenian 

CLARIN
• Maintenance on GitHub, Slovenian fork on GitLab
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Metadata
• Standard encoding of metadata:

• Component Metadata Infrastructure (CMDI)
• Dublin Core (DC)

• Metadata always CC0
• Meta-data harvesting:

• CLARIN Virtual Language Observatory (VLO)
• also:
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Permanent identifiers
• Each repository entry is assigned a PID
• So, even if the repository platform is changed, the PIDs 

stay the same (but need to be reconfigured)
• Best known solution: DOI
• CLARIN used the Handle system
• http://hdl.handle.net/11356/1044 → 

https://www.clarin.si/repository/xmlui/handle/11356/1044
• Important for citation of repository items:
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Top level page
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Top level page
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Log-in
• Necessary for making a new repository item, for accessing non-CC 

items and for using some advanced functions
• For those without EduGain, CLARIN ERIC also gives accounts
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How to find interesting resources
• Browsing by language, type of resource, keywords, 

author, etc.
• Search (fuzzy matching)
• Advanced facet search
• Currently 163 items (without prior versions)
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Landing page of a repository item 1.
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Landing page of a repository item 2
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Landing page of a repository item 3
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DC metadata
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Piwik
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Repository: download
• Most entries available under Creative Commons licences
• Others: AAI login, agree to licence conditions:

CLARIN.SI Licence ACA ID-BY-NC-INF-NORED
• Cite the resource!
• Always use the 

handle, not the 
URL!

15



Repository: deposit
• AAI log-in
• Fairly simple workflow:

• However: follow best practices, look at other entries!
• Choosing the licence
• Possibility to embargo the data
• Can enter a new version of a resource
• Option to share item editing
• The entry is checked by one of the CLARIN.SI editors
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Data Formats
• Media files: wav, avi, jpg, png…
• Data with tabular structure: TSV, CSV, XML
• Hierarchical data: XML

• using one of the „standard“ schemas, e.g. TEI, …, TRS, ELAN
• using your own schema
• in all cases: schema + documentation must be part of the entry

• + Derived formats + Documentation (can be PDF)
• Deposit as ZIP
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What is in the repository?
• Language models, training data, lexicons

for tagging, lemmatisation, syntax of 
Slovene, Croatian, Serbian, 
for standard and non-standard language

• Various types of word embeddings
• Large annotated corpora of various text

types
• Speech corpora
• Multilingual corpora
• Machine readable dictionaries
• Some software
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Tools
• “Language models, training data, lexicons

for tagging, lemmatisation, syntax of 
Slovene, Croatian, Serbian, 
for standard and non-standard language” 

• tokenisers, morphosyntactic taggers for sl, hbs
• parsers (also UD-PIPE)
• Viewers and editors for linguistic annotation
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CLARINSI@GitHub
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Overview of the lecture
• Introduction
• History, organisation and scope of TEI
• TEI modules
• TEI in Slovenia
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Text Encoding: Representing Research Objects
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Overview of Text Encoding and the TEI, slide 1 of 6 © 2014 Syd Bauman, Julia Flanders, and WWP .(CC BY-SA 3.0)
https://www.wwp.northeastern.edu/outreach/seminars/context_2011-09/presentations/overview/overview_new_01.xhtml

https://www.wwp.northeastern.edu/outreach/seminars/context_2011-09/presentations/overview/overview_new_01.xhtml


Digital formats for text
• Graphic formats (facsimile of text)
• Sound formats (speech)
• Video formats (movie of a speaker)
• Tabular formats (lexicons, some training sets)
• XML (annotated text and pointers)
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Advantages of XML
• Supports hierarchical structures and pointers
• Allows mixing text and annotations
• A W3C standard
• Formal validation via a schema: 

DTD, W3C schema, RelaxNG, Schematron
• Many associated standards: 

XInclude, XPath, XSLT, Xquery
• Tool support: 

Saxon (XSLT), eXist (XQuery), editors (Oxygen, emacs)
• “Simple” conversion to applications formats: 

XML, HTML, JSON, tables, PDF, …
• A good archive format
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XML schemas for text annotation
• XML is a meta-language: 

it is the schema defines the allowed elements and attributes, 
and allowed nestings

• In addition to the formal schema (syntax) we also need 
documentation of the meaning of the elements, attributes, 
values (semantics)

• We can develop a schema for a particular type of documents 
ourselves

• For data interchange (and tool support) it is better to use a 
standard schema

• For linguistic annotation there are (too) many standard and 
best-practice schemas:
• ISO TC 37 SC4 standards for encoding language resources
• National projects (TCF: Germany, FoLiA: Netherlands, …)
• and TEI, which is, however, much broader
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Text Encoding Initiative

• Started as a research project in the humanities
• supported by three professional associations
• financed 1990-1994 (ZDA, EU)

• influential text types:
• digital libraries, text collections
• language corpora
• scholarly datasets

• International consortium established 1999
• Web page: http://www.tei-c.org/
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Goals of the TEI
• Better interchange and integration of scholarly data
• Support for all texts, in all languages, from all periods 
• Guidance for the perplexed: what to encode: 

a user-driven codification of existing best practice
• Assistance for the specialist: how to encode:

a loose framework into which unpredictable extensions 
can be fitted

These apparently incompatible goals result in a highly 
flexible, modular, environment
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Legacy of the TEI
• A way of looking at what ‘text’ really is
• A codification of current scholarly practice
• A set of shared assumptions and priorities about the 

digital agenda: 
• focus on content and function (rather than presentation)
• identify generic solutions (rather than application-specific ones) 
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TEI Guidelines
• “TEI Guidelines for Electronic Text Encoding and 

Interchange” cf. http://www.tei-c.org/Guidelines/
• Cover generic structures as well as very specific fields
• A large collection of XML element and attribute definitions
• TEI Guidelines comprise documentation and formal 

definitions
Written in TEI ODD: One Document Does it all

• In print ~1.200 pages
• A modular system for creating personalized schemas
• Maintained on GitHub, 

available in TEI/XML, HTML, PDF, EPUB,…
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TEI Guidelines on the Web
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Chapters / modules
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The TEI ecosystem
• TEI Consortium (Technical Council, Board of Directors)
• Open source and collaborative development
• Guidelines and web pages regularly maintained
• A friendly and active tei-l mailing list 
• jTEI journal and annual conferences of the TEI
• Support tools:

• Roma: Web interface to parametrise TEI and generate XML 
schema

• TEI Stylesheets: conversion to and from TEI for many formats 
(docx, open office, html, markdown, ePub, …) 
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TEI in Slovenia (1998-)
• Reference corpora: 

Fida, FidaPLUS, Gigafida; ssj500k; hr500k, …
• EU projects (IJS et al.): MULTEXT-East, IMPACT, ELEXIS
• National projects ZRC SAZU + IJS: 

Scholarly editions of Slovenian literature, Slovenian 
biography

• Projects with UL Dept. for Asian languages + IJS: 
Japanese-Slovene learners’ dictionary and corpora

• DARIAH-SI + CLARIN.SI: 
digital library + corpora (e.g. siParl)

• National projects IJS: 
• JOS: Linguistic Annotation of Slovene 
• Janes: Linguistic Annotation of Non-Standard Slovene
• KAS: Slovene Scientific Texts: Resources and Description
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Examples of TEI use: “1984”
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Izidor Cankar: S poti
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Slovene biography: on the web
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Slovene biography: TEI
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jaSlo: Japanese-Slovene dictionary
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ssj500k v2.2: training corpus
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ssj500k v2.2: syntax
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goo300k: Historical Slovene
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Parla-CLARIN and siParl 2.0
• Parliamentary data: openly available and very useful for a 

number of disciplines
• Many countries have already made available corpora of 

parliamentary debates, but each one encoded differently
• CLARIN organised several events and initiatives to 

promote and study parliamentary corpora (PC)
• In 2019 CLARIN also organised a workshop and financed 

work to develop a common encoding schema for PCs
• Cooperation between DARIAH-SI (Andrej Pančur) and 

CLARIN.SI (Tomaž Erjavec):
• TEI based Parla-CLARIN schema
• siParl 2.0: first corpus encoded in Parla-CLARIN
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Parla-CLARIN
• TEI based Parla-CLARIN schema: https://github.com/clarin-eric/parla-

clarin
• ODD document + XML schema + example folders
• Readable documentation in HTML:

https://clarin-eric.github.io/parla-clarin/
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siParl 2.0
• First corpus encoded in Parla-CLARIN

http://hdl.handle.net/11356/1300
• Slovene parliament 1990-2018
• Speaker meta-data
• Mandates, Parties, Committees, …
• Speeches
• CLARIN.SI version: linguistic annotation
• Available in the repository and through CLARIN.SI 

concordancers
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siParl 2.0: metadata
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siParl: speeches

27



Conclusions
• TEI is a large collections of elements and attributes for 

annotating various types of texts and their analyses
• Documented, maintained, with lots of support tools and a 

large user community
• Relatively popular in Slovenia in Digital Humanities, 

Corpus and Computational Linguistics
• Many CC TEI language resources (with down-

conversions) are available in the CLARIN.SI repository
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