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Language and Al

e Central role of language in the revival of Al (machine-learning based
models)

* Applications: document management and understanding, chatbots, machine
translation

* Information sources: public (web, cultural heritage repositories) and private (Siri,
Amazon Alexa) linguistic information

. Eur_opean context: cf. Europe's Languages in the Digital Age, META-NET White Paper
eries

* Variety of linguistic forms
e Spoken, written, chats and forums

* Multilingualism, accents, dialects, technical domains, registers, language learners
* General notion of language variety

* Classifying and referencing the relevant features
* Role of standards and standards developing organization (SDO)



A concrete example for a start

Large scale corpus Language model

Devlin, J., Chang, M. W., Lee, K., & Toutanova, K. (2018).
Bert: Pre-training of deep bidirectional transformers for
language understanding. arXiv preprint arXiv:1810.04805.

OSCAR CamemBERT

Louis Martin, Benjamin Muller, Pedro Javier Ortiz Sudrez, Yoann Dupont, Laurent Romary, et al.. CamemBERT: a Tasty French Language Model. ACL 2020 - 58th Annual
Meeting of the Association for Computational Linguistics, Jul 2020, Seattle / Virtual, United States. ( 10.18653/v1/ 2020.acl-main.645). (hal-02889805)
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The infrastructure to create OSCAR - goclassy
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Pedro Javier Ortiz Sudrez, Benoit Sagot, Laurent Romary. Asynchronous Pipeline for Processing Huge Corpora on Medium to Low Resource Infrastructures. 7th Workshop on the Challenges in the Management of

Large Corpora (CMLC-7), Jul 2019, Cardiff, United Kingdom. (10.14618/IDS-PUB-9021). {hal-02148693 )
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OSCAR

Size Words
Language
Orig  Dedup orig Dedup

English 23T 1.2T 418,187,793,408 215,841,256,9/1
Russian 1.2T 568G 92,522,407,837 46,692,691,520
Spanish 278G 149G 47,545,122,279 25,928,290,729
French 282G 138G 46,896,036,417 23,206,776,649
German 308G 145G 44,878,908,446 21,529,164,172
Italian 137G 69G 22,248,707,341 11,250,012,896
Portuguese 124G 64G 20,641,903,898 10,751,156,918
Chinese 508G 249G 14,986,424,850 6,350,215,113
Japanese 216G 106G 4,962,979,182 1,123,067,063
Polish 109G 47G 15,277,255,137 6,708,709,674
Total OSCAR 6.3T 32T 844,315,434,723  425,651,344,234




Language and standards — why?

* A general issue of reproducibility

* Can we compare two linguistic descriptions
* E.g.two etymological assumptions in a dictionary entry

* An acuter context created by the machine learning revival

* Comparing results of Al components

 Issues related to segmentation, categorisation (noun, verbs, feminine, dual, etc.),
dependencies towards other linguistic descriptions (lexica, lower linguistic levels)

e Reproducibility of results
* Can we compare two training campaigns?
* How do we deal with cross linguistic comparison?
* Precise qualification (e.g. coverage) and identification of training corpora



Standards

 What they are
* Reference background for the management of a technical process
* The three pillars of a standard: consensus, publicity, maintenance

e A constraint for each, a benefit for all!
e Readingit, understanding it, implementing it...

* What they aren’t

 Something coming from nowhere... participating is always an option
* Mandatory documents: rather a common ground for a transaction
* Regulations: unless a state or an international organisation takes it up

* The need for standards developing organizations (SDO)
* Ensure that the three pillars of standardisation are in place

. Sﬁandards are like the EU: you need to understand how they work to appreciate
them...



Standards and Al

* A new committee has been set up
 |T context: ISO/IEC JTC 1/SC 42 Artificial intelligence

* Work program - 3 publications so far:
* ISO/IEC 20546:2019 Information technology — Big data — Overview and vocabulary

* ISO/IEC TR 20547-2:2018 Information technology — Big data reference architecture — Part 2:
Use cases and derived requirements

* ISO/IEC TR 20547-5:2018 Information technology — Big data reference architecture — Part 5:
Standards roadmap

* Numerous ongoing activities:

* Concepts and terminology, Framework for Artificial Intelligence (Al) Systems Using Machine
Learning (ML), Risk Management, Assessment of the robustness of neural networks,
Overview of ethical and societal concerns, Governance implications of the use of artificial
intelligence by organizations

* Overview:
* Very high level endeavour
* Requires domain-specific standardisation activities => language



Language and standards — where?

 Various levels of specialisation
* Horizontal vs. Vertical standards

W3C - World Wide Web Consortium

e Development of (horizontal) standards for the Internet
* Ex. HTML, XML, Xpath, RDF, OWL, SKOS
* The basic layer upon which language resources are being represented

ISO - International Organization for Standardization
* General purpose standardisation consortium

* Organized in technical committees targeted at specific applications

* ISOTC 37: Language and terminology (language codes, language resources, translation and
interpretation)

TEI - Text Encoding Initiative

e Consortium dedicated to textual content
* Drama, Transcription of spoken language, dictionaries, manuscripts, etc.
* Based on XML — defines a vocabulary of around 600 elements



Language and standards —what and how?

* All levels of linguistic documentation, description, representation
* Character encoding
 Structure of documents
* Linguistic annotation
* Lexical resources
* Metadata and bibliography

* The need for a variety of complementary standards
e Standards piling



A selection of some ISO/TC 37 activities

ISO/TC 37 Language and

terminology

SC 1 Principles and
methods

SC 2 Terminology
workflow and language
coding

SC 3 Management of
terminology resources

SC 4 Language resource
management

SC 5 Translation,
interpreting and related
technology

Language registers

Language codes

Language varieties

TMF, TBX

Infrastructure: Feature
structures, PISA, CQLF,
CMDI

Annotation: MAF, SynAF,
SemAF series

Lexical information: LMF
series

ISO/TR 20694:2018

ISO 639 series

ISO/AWI TR 21636

ISO 16642, 1SO 30042

ISO 24613 series



Piling up standards

<entry xml:lang=“"fr-CA">

. e .- <form>
Text Encoding Initiative corth>char</orths
</form>
XML and @xml:lang xml:lang="fr-CA”
Fr-CA

Type: language Subtag: fr
Description: French

IANA Language Subtag Registry

Py
ISO 639 series (and ISO 15924, I1SO 3166-1, UN M.49...) I\g;) fr, fra, fre




Dealing with variety: lexical resources

* A variety of contexts and forms
* Legacy dictionaries, dialectological studies, NLP lexica
 Onomasiological (concept to term) vs. semasiological (word to sense) structures
e Lexical (machine processable) vs. Editorial (human readable) views
* Full forms, etymology, corpus based examples
 Word document, database, shoebox, XML...

Why standardizing all this?

* Defining methods, models and format to facilitate

Exchange of lexical data

Pooling heterogeneous lexical data

Interoperability between software components

* Search engines, layout, extraction of linguistic properties

Comparability of results

* E.g. Linguistic coverage of lexical databases



Complementary of standardisation activities in the
lexical domain

ISO 30042 —

ISO 16642 — Terminological
Markup Framework (TMF)

ISO 21613 (1-3) — Lexical

4 TermBase eXchange

(TBX)

W3C Simple W3C
Knowledge
Organization System

ISO 21613 (4) — TEI

Markup Framework (LMF)

serialisation

TEI consortium
guidelines

Ontolex initiative

Onomasiological models
and formats

Semasiological models
and formats



Back to machine learning: converting legacy
dictionaries into TEl compliant structures

publishing

text-mining

F S ?%rm

" ":-' \\j 1\)‘}‘

Cow (structured data) Hamburger (unstructured data)

“Converting PDF to XML is a bit like converting hamburgers into cows. You may be
best off printing it and then scanning the result through a decent OCR package.”
Michael Kay (http://lists.xml.org/archives/xml-dev/200607/msg00509.html)

Inspired from: Duncan Hull



GROBID-Dictionaries

* Automatic extraction of TEl structures from digitised dictionaries

(Khemakhem et al. 2017)
* Input: PDF (or OCR/HTR formats such as ALTO)
e QOutput: TElI compliant lexical resource

 Spin-off from GROBID (Romary and Lopez 2015)

* Initiated in 2007

e Automatic extraction of structural data from scholarly papers
* Metadata (author, title, affiliations, keywords, abstract), bibliography, ... full text

* And open source...
* Uses Conditional Random Fields (CRF) (Lavergne et al. 2010)

* Probabilistic models for sequence labelling tasks
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Cascading CRF models

a, A 1. Tirk alfabesinin ilk sirasinda yer alan
ve A adi verilen bu harf, ses bilimi baki~
mndan kaln inlilerin diiz ve genis olamm
glsterir. 2. milz. Nota igaretlerini harflerle

dsterme  yGnteminde [l sesini hildirir
a'dan z'ye (kadar) bagtan agaf, tamamen,

abayr?" =0, C. Kaygih.

—+ aba giiresi

abac a. 1. Aba yapan veya satan kimse. 2.
Abadan giyecek yapan veya satan kimse. 3.
sf. mec. Asalak. 4. hAlk. Bedavacl. abaca ke-
beci (ara yerde) sen neci? hlk "seni ilgi-

<entry>

<form type="lemma" xml:id="center_form"s>

<orth>center</orth>
<pron>" sentu</pron>
<gramGrp>
<poS>noun</pos>
</gramGrp>
<usg type="geo">U.S</usg>
<form type="variant">
<orthscentre</orth>
<usg type="gea">U.K</usg>
<pron> " sentz</pron>

tamamiyla, bitiinilyle: Evini a'dan z'ye de-  lendirmeyen ise nigin kansiyorsun?” anla- </form>
Gigtirdi. minda kullanilan bir séz. CRF model </form>
a ﬁz:hf;i Saami ::mmm ﬁﬁl“?ﬁiafﬂ& abacihk, -§1 a. Abacinm yaptig is. <form type="inflected">
ete - "mdm“ Py :f“gﬁzeiu e i abadi a. (a,-.::i;df;j Far. abadil esk Agik sa- <orth>centers</orth>
kazan ahiad o man renginde, ipekten yapilan, yan mat, type="geo">U.5</usg>
%) 7 ; b A <usg type-"geo">U.S</usg:
i ikl v o2 b ya i i Segmented Page headnote footnote il
a/ednl Di pinin Lkmet Ve go aba giiresi a. sp. Aba giyilerek ve bele kugak ber>plural</numb
o et o, e Bl el s CRF model et
cik dsv'safm ogimg?e\df." A [Cabak.l-.l. w. abajur a. Fr. abatsjour 1. Ing bir yere top- moade /fdgramﬁr:»
ma bara getiriversenel” N Hikmet. "Bagka 1270k eﬂ°i;in mﬁﬁﬁﬂéﬁgﬁfﬁmﬂsﬂ'{" :Foz;"':yge_..inﬂected..>
' v, = n
gazetelere haksamza! Onlar da yaziyor. den veya renkli camdan yapilus lamba si- <orth>centres</orth>

N. F. Kisakiirek. "Simdi de bagka gikmaz-
dayiz desenize!” -N. Uygur.
ab a fa:b) Far. ab esk. Su.

peri. 2. Genellikle {izeri siperli masa lamba-
s1 veya ayakh lamba: "Etajerin saginda bir
telefon, ortasinda bir hevkel, solunda bir a-

Segmented Page

<usg type="geo">U.K</usg>
<gram type="number">plural</gram>

— abihayar, ablikevser, abuhava bajur." -N. F. Kisakiirek. CRF model e
aba (1) a hik 1. Abla. 2. Anne. abajureu a. Abajur yapan veya satan kimse. <sense> . . ) . 3
aba (Iln al'm'ﬁr ‘aiié,' ;(uunu.n ;nﬁmﬁﬂyle abajurculuk, -gu a. Abajurcunun yaptigt is. <dg:>the pc_::mt a{'o:md which a circle or sphere is described</def>

yapuian kaun ve may. 5. BU KNS ahajurlu 577 Abajuru olan: "Ustinde laciverr <cit typesexample >

tan yapilmig yakasiz ve uzun dstlik. 3. sf7 agajur.’u,fpan‘ajk bir madenden lamba.” -P. segmented LE <quote>earth center"</quote>

Bu kumagtan yapilan. 4. esk. Bu kumagtan ¢ o </eit>

mﬂﬁe.ﬁ?ﬁ;i@hE:,y:f;'.f]{k—ar'j'uxfm abajursuz s Abajuru olmayan: "Tavandaki CRF models </sense>

degeri ivimivle ku la dleiilemez" abajursuz, celik elekirik lambasmu yakmeg <sense>

guyimiyle kusamiyla Slellemez’ an- L L S F. Abasiyamk
anda kullamlan bir séz. aba altindan N l:‘é"” F M Yl Seyn boncagn, 2 s ted F /s <gramGrp>
sopa (veya degnek) gostermek birini imals abakils a. Fr. abacus mar. 1. Say1 2. egmented Form/Sense - os>verb</poss
bir bigimde tehdit ctmek_ aba gibi kaba ve M. Siitun baghfmn stine yatay olarak 9 <orth> || <pron> <sense> 49:2,,.@9, g

kalin (kumas). aba vakti yaba, yaba vakti
aba "gereksinimler vaktinden énce ve ucuz

konan ve kenarlanndan biraz digan tagan
tag blok.

CRF model

<def-place in the middle</def>

oldugu zaman karsilanmahdir” anlammda abahsf Aba giymis olan. <cit type="example"> X

kullamilan bir s6z. abanmn kadri yagmurda  Apana gz. a. (aba'na) Kastamonu iline bagh <quotescenter the picture on the wall</quote-
h_l]uur "bir seyin gJelvi\élde%er: ona gerek- ilcelerden biri. </cit>

sinim agilir banahil hanahilmelk isi </sense>

kullanilan bir séz. (bir yere) abay: sermek L ,a' :EJ 1 Abaxm::lrihlimah I <re type="multiNordExpression”>

n Imedigi hilde teklifsizce yerl - . ey

2) uzun siire yerlesip kalmak. abayr yak-
mak tkz. birine asin bir bigimde génil ver-
mek, tutulmak, ik olmak: "Sen mi verdin
ana gonil yoksa o mu yakn sana daha édnce

imkéim bulunmak: "Sana, yeni eserimde, ta-
kat getirilmez gekilde abanabilir mivim?" «
N. F. Kisakiirek. 2. Abanmaya gilei yet-
mek.

https://github.com/MedKhem/grobid-dictionaries

<form>
<seg corresp="#dead_form"
<seg corresp="#center_form"
</form>
</re>

>dead</seg>
2">center</seg>

1 </entry>

Mohamed Khemakhem, Luca Foppiano, Laurent Romary. Automatic Extraction of TEI Structures in Digitized Lexical Resources using Conditional Random Fields. electronic lexicography, eLex 2017, Sep

2017, Leiden, Netherlands. {hal-01508868v2)
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Experiments and results - 1

a' jeil, A nounthe first letter of the alpha- eitviti

followed by B © Do you mean ‘de-
nda i hoan ‘a’ or ‘depend- about/

DICTIONNATRE | | DEUXIEME PARTIE

’ it
i et 8 T o
pletely. all the way through afu;lft; aa: a(del
a2 Ja, eil, an fon, &/ article 1. one © an ‘d"“ ; aaa: of; que hallaa otro en malefic PREM
enormous hole © @ usefiul guidebook © ine 2 do, a gﬂn‘cmﬂw admirantis) aleficio) ar DE LA F IERp FRANCAIS - FANG
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anandeh
€ cuvuind
. atu ni . .
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the idea of setting aas que amap;. T Gop sech il et s, A e | aiire temps. Lo Tocours au fugs. L discougs B | = . Secident sur 1a terre. 2 & ? - | tama (b).
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ability /2'biliti/ noun 1. a natural lendet
cytlz do something well © I admire his
ability to stay calm in difﬁrfdl sitwa-
n’rms: o We can develop their natural

asi (sonrié: . X
asi (-*Onmndow) andevyj R e i n g disioaies-chro, [ LSS § L RARd. Lx demands an professewr. B o tarmes de jo, nous sommes che
(m), mba_(h).

ABSENTER (¢'), étre parti, saiia (b).

ABSTENIR (8") de choses diverses,

baton, mfarga (m). Abattage collectif
de petits arbres, fkume (h).
ABATTRE les fruits, far (h).

2a ndica huij: ya

habia olvid
adzi: o ( idado)
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ablel'e!h(ﬂ)lf adjective 1.0 10 e adzi yo ) entura ;1lgmm anuhu ma; e phareh des debx (\nm,’enl:‘::lmmu de | gnance A veair, Le plaisir A obdir, La fermeté A m'”w‘pw,ﬁmﬁf’ﬁ; [y ied h Paisselle, lafi-bone (hh), & (B). Abeds | anyedi (m).
Yoo ee¢ fiahando a0 e o' S o o, G e ) mante, ot 2 |08 50 R TP . pirl 3¢ ! au doigt, panaris, obir (). Abets au | ACCABLER les gens de travail, tu-

: i sein d’une femme qui allaite, mbembé

do something © be capable of sor Ces Tormes Provieniesy de Pancienne |% s
disalt of, qui ghle bér (hb). Celui quon accable de

ort que I
devant i consoune | Her. 1.4 Tin's

i 2 “hance to do sO sotros i porven anuh — net, . :
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meeting? 2. good ar domne * tu i ST epos, isder & Pars; extraction, L, P i, Mavsie Al cnt, Pasant | ce v apparient & B, e et ame 0 g, R, (m) 4 . 3 iyl 2y able (b).
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DICT. DE LA LANGUE FRANGAISE. L—1 °”"*l‘ltiz,] Butinement des abeilles, fleélé (h). Es- té?r un( l}o)aquef. un petit bout de chemin,
. era (h).

saim d’abeilles en place sur un trone

ACCOMPLIR une promesse, tsdie ma-
gha (hm). La promesse g’'accomplit, ma-
gha ma tsiie.

Dictionnaire d Garbre, duma f6{oh (bmb). Eseaim
i el i . ’abeil n che e ruit qu
Vocabulario en Lengua Mixteca (1593) alangue Francaise (1873) bl o S5 a2

Dictionnaire fang-frangais (1964)
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Further steps in language resources
management

* Training
e Basic digital literacy
* Even for very simple issues related to online presence (authorship, affiliation)

* Concrete knowledge of existing standards for language resources
* Preventing the development of (any) new formats, unless strongly supported by evidence

* Active contributions
* Participation to standardisation activities
* Building up standards-based infrastructures

* General policies
* A strong relation to open science principles (the | in FAIR, which leads to the R)

* Hence a necessary stance for any research project
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