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LIN. Outline

European Networks

- Language Resources & Technology

* Fostering Language Equality

Example of a complex Research Infrastructure

« LINDAT/CLARIAH-CZ: resources, tools, services
Future of Language Technology

- Al methods / Large Language and Translation Models
« Natural Language Understanding

» Conclusions

Oct. 7, 2022
Riga, Latvia
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|_|N. European Language Technology ?L
Networks: CLARIN

* CLARIN: since 2008,
CLARIN ERIC since 2012 ,:

« >50 centres

« 21 members + 3 observers e
- Provides o

- Resources i

* Tools w
* Services

- Standardized, open, virtual,
distributed research W ,}

infrastructure —

EUROPE

https://www.clarin.eu/content/clarin-nutshell-0
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,_,N. European Language Technology FAL
Networks: CLARIN
+ The technical infrastructure
Metadata Search Data Analysis
Harvested Metadata Virtual Language Language Resource
Observatory ( VLO) Switchboard (LRS)
‘ ‘mdexmg ‘ ‘selectlon :‘,.. *D
t‘(“/*’
https://vlo.clarin.eu/ Fe A liooporse Rucase
_ : : .
https://switchboard.clarin.eu/ O % &0 e (4)
wd ) e = e
CLARIN l GRID EQUALITY 4’. Hippolyta
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._.N. European Language Technology FA

Networks: CLARIN

Knowledge centfes |} § _ Digital Humanities Course Registry

1
Workshops- .

Training Suite

https://www.clarin.eu/content/clarin-for-researchers
https://www.clarin.eu/content/knowledge-sharing
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|_|N. European Language Technology ?L
Networks: ELG

- European Language Grid
+ Centralized, all-in-one:
« Language Resources (data, metadata, links to existing repositories)
- Software tools, packages
* (Running) services
* Demos, catalogues (resources, institutions, stakeholders)
- Marketplace for the European LT business space
« Contributed from 15 external projects (FSTP funding)
* And previous and concurrently running H2020 and infra projects
 https://www.european-lanquage-grid.eu

Oct. 7, 2022
Riga, Latvia
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https://www.european-language-grid.eu/

|_|N. European Language Technology UYL
Networks: ELG

¢ ArC h ite Ctu re _~ Catalogue UI Test/Trial Ul Admin Ul
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EUROPEAN
LANGUAGE
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ﬂ‘"‘. TOOLS & SERVICES
S

ELG provides access to LT services that can be
tested directly through the user interface or
called through the REST APL

FEATURED MOST POPULAR I MOST RECENT ]

Cogito Discover Sentiment Analysis
270 VIEWS UPDATED 01.02.2022

Provides a sentiment score (positive or negative)
for the entities recognized in the text, and an
overall score for the whole set of entities in the...

HENSOLDT ANALYTICS Named Entity...

115 VIEWS UPDATED 21.12.2021

HENSOLDT ANALYTICS MediaMiningIndexer NED -
named entity detection engine that provides
classification of named entities of following types...

Elhuyar Basque ASR

s ] | EumoPEaN EUROPEAN
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LANGUAGE RESOURCES

ELG provides access to datasets, corpora,
models and other resources from all over
Europe, for all European languages.

FEATURED MOST POPULAR | MOST RECENT ]

SardiStance Dataset

B3 VIEWS UPDATED 12.05.2021

The SardiStance dataset collects 3,242 tweets
written in Italian about the “Movimento delle
Sardine”, retrieved by means of the keywords...

Bangor University's Corpus of Welsh...
63VIEWS UPDATED 25.08.2021

This is a collection of Welsh language sentences
released under a CCOlicense and collected by
members of the Language Technologies...

Motion Capture 3D Sign Language Data-...

European Language Technology
Networks: ELG

ORGANISATIONS

ELG provides access to information about all
European LT organisations, including
companies, universities and research centres.

FEATURED MOST POPULAR | MOST RECENT I

Institute for Bulgarian Language
65 VIEWS UPDATED 29.09.2021

The Institute for Bulgarian Language at the
Bulgarian Academy of Sciences is a leading
research organisation focused on theoretical and...

VoicelLab AI

46 VIEWS UPDATED 11.03.2021

Voicelab is a technology firm from Gdarisk,
working on automatic speech recognition (ASR)
and natural language understanding (NLU). Our...

Centre for Translation Studies




LIN. W

* Exam
catalo
* Mac

tran:
serv

° C

EUROPEAN
LANGUAGE
GRID

cubbitt

Language
resources & v
technologies

Service functions

Languages v
Media types v
Licences v

Conditions of
use

Source v

Mygmdgﬁ Jan Hajic 9

5 search results for cubbitt

CUBBITT Translation Models (en-cs) (v1.0)
A~y version: unspecified

8 views

CUBBITT En-Cs translation models, exported via TensorFlow
Serving, available in the Lindat translation service
(https://lindat.mff.cuni.cz/services/translation/). Models are
compatible with Tensor2tensor version 1.6.6. F

machine neural machine
Keywords: ) . )

translation translation
Languages: English - Czech

- transformer - cubbitt

. . Creative Commons Attribution Non Commercial Share
Licence:

Alike 4.0 International

51 views

gx CUBBITT Translation Models (en-fr) (v1.0)
A3 version: unspecified

CUBBITT En-Fr translation models, exported via TensorFlow
Serving, available in the Lindat translation service
(https://lindat.mff.cuni.cz/services/translation/). Models are
compatible with Tensor2tensor version 1.6.6. F




Lngl)  European Language Technology Uz
Networks: ELE/ELE2

- European Language Equality
* https://european-language-equality.eu/

» Foster and promote multilinguality and equal (digital
technology) treatment of European languages

* Draw up strategic research agenda and roadmap

« From current state of Language Technology to Digital
Language Equality
* Provide path for implementing the agenda by 2030

* Now Iin second phase (2022-2023)
* Open Call for contributions — everybody welcome

Oct. 7, 2022
Riga, Latvia
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https://european-language-equality.eu/

|_|N. European Language Technology 'F\RL
Networks: ELE/ELE2

EUROPEAN

* Open Call EQUALITY

Open Call for SRIA Contribution Projects

European Language Equality initiative opens a call for SRIA Contribution
Projects!

The SRIA Contribution Projects, are meant to provide meaningful, so far missing,
convincing, compelling input for the strategic agenda and roadmap. Become a
part of the European Language Equality initiative and help us by contributing to
the overall success and uptake of the strategic agenda by submitting a proposal
that addresses one of the ten key topics.

You can submit your project proposals until 29th November 2022.

Research organisations, NGOs, incorporated associations and companies legally
established in the EU Member States are eligible for funding. Projects should last

* https://european-language-equality.eu/open-call/
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L'N. LINDAT/CLARIAH-CZ

» CLARIN “node” at https://lindat.cz

+ Certified technical centre
* Repository
- Data, tools, metadata, licensing information
 Single sign-on, persistent IDs
« Services

« Distributed network for Digital Humanities and Arts

* Libraries, gallery, film archive, historical and other academy
partners

+ Also part of DARIAH ERIC and (soon) of EHRI ERIC

Oct. 7, 2022
Riga, Latvia
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https://lindat.cz/

L"". LINDAT/CLARIAH-CZ

- Core point: data repository — standardized, certified
* Preserve and find language data and NLP tools

Author
Hajié, Jan (47)
Zabokrtsky, Zdenék (32)
Straka, Milan (29)
Zeman, Daniel (29)
Bojar, Ondre] (28)

... View More

Advanced Search

Subject
Germanistik (47)
machine translation (39)
corpus (34)
treebank (30)
morphology (26)

... View More

=

Language (1SO)
English (222)
Czech (192)
German (159)
Dutch (92)
Spanish (83)

... View More

© Whatcan you do?

What's New
i LINDAT / CLARIN
ToolService DEPOSIT @ npo
" AR
CorpusExplorer N‘éﬂg}
2

Author(s): ':' Crre
Ridiger, Jan Oliver
Description: > All of the Repository -

Snthunrs far marnie linmiiste and tavtidata minina anthisiaste Tha CarmneEvalarar rambinas Ause AR intarastive




LIN. Repository  TreeQuery Treex  More Apps  About cuamm
LI N. L I N D T/C L/ LINDAT/CLARIN Repository Home / Search b g %
M N
R = ~d
Advanced Search ° .2
. O
‘ OPEN a Acc ESS (aS mUCh aS It Ca Limit your search Showing 1 through 10 out of 1038 results
> 500 registered users d) DO . _
- . . . Subjeet i (@)
 submitters & users signing lic .. O E= E
AKCES 2 ver. 2 > —
- 200+ Data Records madu D B rpatiiaris 3
Type - Sebesta, Karel ; Golafiova, Hana . q)
- > 1000 Metadata Records . —— >
LexicalConceptualResource LAT + Open Submissions g
‘ 100 1 Ian g u ag eS y A Gold Standard Word Alignment for English- F LG
. . S.wed\sh E2?1b—10—12] Ly C_G
- 200 TB+ Data in Repository =S
« + 1PB of UCS Shoah Found T T =
p=
[

40,000 accesses per month

MorphoDiTa: Morphological Dictionary and Tagger ,ﬁ%ﬁ?_
%

[14)

(Charles University, Faculty of Mathematics and Physics,
Institute of Formal and Applied Linguis (UFAL) / 2014-02-14)
— Author(s):
’/i’[\ | EUROPEAN EUR Straka, Milan ; Strakova, Jana
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NS | INDAT/CLARIAH-CZ iy

How to Deposit LlN‘ %eee®
CLARIN

- Safe preservation e
- upload and don’t worry Step 1:Login

To start a new submission you have to login first. Click Login under My Account in the right menu panel.

* Discovery & Reuse -
- Direct data citation

Fig1. Menu Login

* Google Scholar, Datasets Pyf—

. . Step 2: Starting a new submission &, Deposit
o L I Ce n S I n g Now you have a new menu item 'Submissions' under My Account, Click on Submissions to go to the Submissions screen. 99 Cite
& Submission Lifecycle
* Open Access & i
. (% Logout O About
° ... more options P =

' 2

* Versionin g
Fig2. Menu Submissions
« Worldwide (for evervone oy s b 4 i Sl Voo 4 Eoge Wit i 0 e youroomplla e o O3k
on the 'Start another submission’ link to start a new Submission.

©FORCE11 G¥

The Future of Research Communications and e-Sheolarship
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L"". LINDAT/CLARIAH-CZ

EUROPEAN

* Repository Integrations (gl e
\ GRID //
LINDAT Web Applications '
// | (search in data)
— Public License Selector“
G?holar gle /:
+ Dataset Search
& CLARIN
- 1)
o]
/-/ 3 data preservation
oy SPACE Ry
NS EUDAT
/‘/ L - statistics
‘12 Clarivate / \ & matomo
\__ Analytics / TN
Data Citation Index \_ CLARIN /

VLO




L"". LINDAT/CLARIAH-CZ

+ Text analysis services — UDPipe 2.0 (and other)

& Save Tree as SVG

Previous 1 2 Next

En temps de guerre comme en temps de paix , nos journalistes ont le souci permanent de répondre & les exigences de rapidité et de fiabilité de les professionnels de I
information .

<root>

ont

root
VERB
journalistes / souci .
obl:mod nsubj obj punct
NOUN\ NOUN( N(iUN PUNCT

En guerre temps nos le permanent/” répondre
case [ nmod conj punct det det amod acl
ADP / NOUN NOUN PUNCT DET DET ADJ VERB
de comme en paix de exigences:
case cC case fnmod mark obl:arg
ADP SCONJ ADP / NOUN ADP NOUN
de a les rapidité professionnels
case case det nmod nmod
ADP ADP  DET / NOUN NOUN
de fiabilité de les information
case conj case det nmod
ADP NOUN ADP DET NOUN
et de de I
cc case case det

CCONJ ADP ADP  DET
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“"'. LINDAT/CLARIAH-CZ F&

Charles

* Machine Translation service
. Q@ Translator
N L INDAT Search  Catalogue  Education Projects Tools Services About™  UBapiaAH-EU  cLARIN spoef
)
Translate Docs
The translation service is available for personal and non-commercial use (see terms of use for more details).
Source Target
¢ English v Czech v
)

() advanced

Input sentences Translation
At least 21 people were Killed and more than 250 injured in Nejmené 21 lidi bylo zabito a vice neZ 250 zranéno pfi
clashes that erupted after al-Sadr announced his "final stfetech, které propukly poté, co al-Sadr v pondéli oznamil
retirement” from politics Monday and said he was closing svlj ,definitivni odchod® z politiky a fekl, Ze uzavira své

down his political offices across the country.| politické Ufady po celé zemi.
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Oct. 7, 2022
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* In past few years...
* Huge success in applying Deep Learning
- End2end systems, large language models, Multilanguage models
* Need for large data (and computing resources)

* Advances in applications
« Speech
* Language
+ Multimodal (vision, image, video, ...)
* Integrated structured and unstructured data
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"'N. Language Technology Future 'K

Oct. 7, 2022
Riga, Latvia

* In past few years...

* Huge success in applying Deep Learning
- End2end systems, large language models, Multilanguage models

* Need for large data (and computing resources)

* Advances in applications
« Speech
* Language
+ Multimodal (vision, image, video, ...)
* Integrated structured and unstructured data
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NG The HPLT (Hippolyta) project

- High-Performance Language Technology
* Horizon Europe DATA call, 2022-2025

« Goals
* Collect large data from Internet Archive (SF, CA, USA)

* Approx. 12 PB
Extract text, clean, identify, deduplicate, pseudonymize, describe, ...
Train language and translation models: 24 EU + min. 16 other

+ XBERTYy, GPT-x, Transformer, future SoTA

« make them openly available (OpusMT, Huggingface, possibly other repos)
Evaluate models — keep a dashboard
Demonstrate use of EU HPC Centres in a distributed manner

* Huge compute demands: just for cleaning, 20 mil. CPU hours

Oct. 7, 2022
Riga, Latvia
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NG The HPLT (Hippolyta) project

* Project partners
» University of Edinburgh (Ken Heafield): scientific coordinator,

» Charles University (UFAL/LINDAT, Jan Hajic, Dusan Varis, Jindrich Helcl,
Martin Popel, Pavel Stranak, Barbor Hladka)

* coordinator
 University of Helsinki (Finland, Jorg Tiedemann, OpusMT)
 University of Turku (Finland, Sampo Pyysalo, Filip Ginter)
* University in Oslo (Norway, Stephan Oepen)
* Prompsit (Spain, Gema Ramirez)
 HPCs:

« CESNET (Czechia, Ludek Matyska, David Antos)

- Sigma2 (Norway, Hans Eide)
« Cooperation with LUMI, EuroHPC, Karolina (IT4Innovations), possibly others

Oct. 7, 2022
Riga, Latvia
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LIN. : U
Natural Language Understanding

Oct. 7, 2022
Riga, Latvia

« Common theme of many roadmaps, agendas, etc.

* Are we there yet?

- Large language models (esp. GPT-x) can generate fluent text
(incl. theatre plays! See e.g. the TheAltre project)

« Translation beats humans (some domains)

 Dialog systems can pass Turing test (in the order of minutes or
low tens of minutes)

* Questions remain:

- Explainability, interpretability, post-output error detection,
(de)bias(ing), ethical issues, ...
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LIN. : U
Natural Language Understanding

Oct. 7, 2022
Riga, Latvia

» Possible direction of further research
- Both large(r) language models and symbolic methods
« Combination?
« Can knowledge representation be useful?
« What “knowledge representation™?
« Goal of many research projects

- Building ontologies: Cyc (and successors), Babelnet, but also
Wikipedia, wikidata, databases, ...
 Building semantic representations
» From the language point of view
* From the logical/reasoning/inference side
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LIN. : U
Natural Language Understanding

- Human-like perception of read/heard language (text, voice)
0O @
A 22

- Key point: representation (of the knowledge/content acquired)

» Unclear how people remember and structure knowledge and
facts...
* ... Mathematics and Logic to the rescue
» Graphs (with known properties and algorithms)
« Graph search, graph transformations, graph matching
» Ontologies to include contents
* Logic: inferencing, contradiction detection, deduction, ...

Oct. 7, 2022
Riga, Latvia

Multlingual Language Technology

[25)
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LIN. - U
Natural Language Understanding

Oct. 7, 2022
Riga, Latvia

« LUSyD: Language Understanding: from Syntax to Discourse
* Project 2020-2024, Czech Science Foundation
 Linguistic & Computational (DNN, Language Models)
- Relation between language form and knowledge representation
» Morphology, syntax, semantics, discourse
- Come up with Knowledge Representation
 Link to existing language (annotation/lexical) resources

» Demonstrate on multiple (as many as possible) languages
« Plan: Czech, English, German, Spanish, Chinese, Korean (Arabic, ...)

- Create eventive grounding ontology, populated with multiple
languages (SynSemClass), linked to FrameNet, WordNet etc.
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"'N. Natural Language Understanding FX

TimePoint;

* The Principles : e‘ S,

« Knowledge Representation Graph
* Nodes representing

. Events( ) wikizen:
Pizza

* Entities
» Edges: relations between them John ate pizza.
* All nodes grounded
- Ontologies pslance

* Relations: fixed set

* Nodes linked to original text/speech/...
* For Machine Learning in general, applications

i;.’ EUROPEAN EUROPEAN P
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Multlingual Language Technology

[27)



LIN. NLU: real example (WSJ)

Alan F. Shugart, currently chairman of Seagate Technology, led the team that developed the disk drives for PCs.

_ TimePoint:
®-.. g ikizen: ?DocTime
t-tree
zone=en

?
lead .enunc
PRED v:fin
led .
o &
#Comma team.
APPS x PAT n:obj
/ the team
\
1 % \
shugart chairman develop

‘ACT.membern:subj ACT .member n:subj [RSTR v:attr
|

/ Shugart / chairman , ‘/developed
>cfrive

Alan F. currently technology that wiki:en:
NEn:attr NEn:attr TWHENadwv: IPAT n:of+X ACT n:subj  PAT/niohj Seaagate Technolo
Alan F. currently of Technology, that / the drives gaie_ g9y

Seagate disk pc

NEn:attr RSTR n:attr BENnNFor+

Seagate disk for PCs
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Thank you!

https://ufal.mff.cuni.cz
https://lindat.cz
https://lindat.cz/services
Twitter: @ LindatClariahCZ
Twitter: @ufal cuni

@
LANGUAGE LANGUAGE é, Hippolyta
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https://ufal.mff.cuni.cz/
https://lindat.cz/
https://lindat.cz/services
https://twitter.com/lindatclariahcz
https://twitter.com/ufal_cuni
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