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What is terminology?
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information technology and data processing [EDUCATION AND COMMUNICATIONS]

Language Academic 4en linked data
resource discipline
cs propojené udaje
Terminology propojena data [
propojitelné data
Community Methods and o datos enlazados
language processes datos vinculados

InterActive Terminology
for Europe (IATE)
https://iate.europa.eu/entry/result/

As language resource:

A set of domain-specific terms, concepts
and their relations in a specific language.




Key aspects of terminology

Concept-oriented

Represents terms across
languages by meaning

Domain-specific

Information in a terminology
(terms, definitions, etc.)
specific to a domain

Multilingual

Allows to group synonyms
and equivalents

Fine-grained

Allows to attach information
to the meaning, language
and/or term level



Application areas of terminology

Origination: Created by super at 12/22/2015
Last modification: terminologist at 01/14/2022

Human
translation

Subject field: Engine

S RLLE g

Machine

Figure:

translation

< B English (United Kingdom) (EN-GB)

Definition: Engine with closed gas exchange in which a work cycle consists of four piston strokes with two crankshaft rotations.

compression, working, and ejection.
1 ( Process status: proposed

4 4-stroke engine

]

Origination: Created by at 06/18/2015
Last modification: super at 12/22/2015

Term status: preferred term

=
Terminology + fourstoke sngine
(]
Origination: Created by super at 12/04/2015
Last modification: ktm\wenglerk at 12/28/2015

Term status: deprecated term
“ fourstroke-engine
o

Origination: Created by super at 12/04/2015
Last modification: ktm\wenglerk at 12/28/2015
Term status: deprecated term

destelecnnine
Q

Origination: Created by super at 12/04/2015

Marketing

Technical
writing

Training & & customer

service

education —

Example source:
http://demo.kaleidoscope.at/terminology
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“Bad terminology is the enemy of
good thinking.”

—Warren Buffet



Main benefits of LLOD for terminology

P & A

Linking terminologies New applications Query terminologies
across domains and that can exploit multiple across domains and
languages terminologies seamlessly languages




LLOD resources

inquisti Ontologies of Linguistic ~ General Ontology for  Annohub
Linguistic Annota%ion (OLiA) Linguistic Description

annotations (GOLD)

. . InterActive Terminology Apertium BabelNet
Terminologies for Europe (IATE) SLELEML s

Simple Knowledge Organization

Representation tol ex-L
pformats onioLex-Lemon System (SKOS(-XL

European
LLOD cloud LingHub | anquage Grid

(ELG)

Repositories




Terminologies: Apertium example

[ LexiconES ] [ TranslationSetEN-ES ] [ LexiconEN ]

“ribera” @es banki@en

“bench” @en

“orilla” @es
“banco” @pt

e
5 O

“orla” @pt

“banco” @es

[ TranslationSetES-PT ] [ LexiconPT ]

Source: Gracia et al. (2018)



Representation: OntoLex-Lemon

writtenRep=surrogate mother@en

surrogate_mother_form

canonicalForm
reference
——» surrogate_mother

surrogate_mother lex : LexicalEntry
surrogate_mother_sense
source

category »| hypernym

senseRelation : SenseRelation
target

writtenRep=mother@en
mother

canonicalForm — mother_form
mother_lex : LexicalEntry
-m\» //,"if—er—e—"se”"
mother_sense

14

:surrogate mother lex a ontolex:LexicalEntry
H

ontolex:sense :surrogate mother sense
ontolex:canonicalForm :surrogate mother form.

:surrogate mother sense ontolex:reference <http://dbpedia.org/ontology/surrogate mother>.

:surrogate mother form ontolex:writtenRep "surrogate mother"@en .

Source: https://www.w3.0rg/2016/05/ontolex/




Representation: What is a concept?

Ontology element

class, individual, property

e.g. ontolex:reference
<http://dbpedia.org/
ontology/surrogate mother>

FrameNet/MetaNet frames
e.g. on Framester (Gangemi et
al. 2016)

Lexical Concept
e.g. ontolex:evokes
:Surrogate Mother



Representation: vartrans extension of OntoLex-Lemon

eng

y :surrogate_mother a ontolex:LexicalEntry;
dct:language <http://id.loc.gov/vocabulary/iso639-2/eng>,
surrogate_mother : LexicalEntry language > en http: //lexvo. Org/ld/ 1s0639-1/en> H
ontolex:sense :surrogate_mother_sense.

sense

:surrogate_mother_sense ontolex:reference ontology:SurrogateMot

surrogate_mother_sense
isLexicalizedSenseOf

:madre_de_alquiler a ontolex:LexicalEntry;
dct:language <http://id.loc.gov/vocabulary/iso639-2/es>, -
sense http://lexvo.org/id/is0639-1/es> ;
— isLexicalizedSenseOf ontolex:sense :madre_de_alquiler_sense.
language

m es :madre_de_alquiler_sense ontolex:reference

ontology:SurrogateMother.

isLexicalizedSenseOf >

madre_de_alquiler_sense SurrogateMother

madre_de_alquiler : LexicalEntry

enee leihmutter_sense :leihmutter a ontolex:LexicalEntry;
/ dct:language <http://id.loc.gov/vocabulary/iso639-2/de>, -
leihmutter : LexicalEntry language http://lexvo.org/id/iso0639-1/de> ;
N ,angbge de ontolex:sense :leihmutter_sense.

:leihmutter_sense ontolex:reference ontology:SurrogateMother.

Source: https://www.w3.0rg/2016/05/ontolex/




ontolex:Form

— Representation: Termlex

ontolex:form
termlex:reliabilityCode————»| termlex:ReliabilityCode
ontolex:LexicalEntry [«€-termlex:functionallsEvokedBy http://termlex#1
sense/fisSenseOf termlex:normativeAuthorizationr——» lexinfo:NormativeAuthorization
A 4 http:/Nexinfo#Preferred
ontolex:LexicalSense
/ \ skos:note > termlex:Note
reference termlex:functionalLexicalizedSense rdf:value, dc:language
Ontology isConceptOf ontolex:LexicalConcept ————skos:definition————— termlex:Definition ——dc:source—| termlex:Source
A
rdf-value, dc:language rat:value, rats:seeAlso,
schema:provider, foat:organization,
dc:creator...
termlex:functionalUsageExample—»| lexicog:UsageExample
termlex:lexicalizedConcept
rdf:value, dc:language

skos:Concept

Source: https://www.w3.org/community/ontolex/wiki/Terminology




LLOD tools for terminologies

TBX2RDF

Transforming TermBase
eXchange (TBX) format to
RDF (Cimiano et al. 2015)

TermltUp Spargl

Endpoint for querying
existing terminologies

Terme-a-LLOD

Simplifying the Conversion and
Hosting of Terminological
Resources as Linked Data (Di
Buono et al. 2020)

Text2TCS

Extracts terminological
concept maps as graphs and
as TBX (soon as RDF)

TermltUp

Extracting terms from corpora and
querying them via SPARQL
(Martin-Chozas et al. Forthcoming)




<martif type="TBX-Default" xml:lang="en">

ey TBX2RDF Example

<termEntry id="IATE-84">

<descripGrp>
<descrip type="subjectField">1011</descrip>
</descripGrp> 7]
<langSet xml:lang="de"> e ebel
<tig>
<term>Zustandigkeit der Mitgliedstaaten</term> P’
<termNote type="termType">fullForm</termNote> ype  txsubiéaFi
<descrip type="reliabilityCode">3</descrip> \
</tig> B
</langSet> o R N
<langSet xml:lang="en"> w@wrmm )
<tig> TBX2RDF \ / —
<term>competence of the Member States</term> . a:

<termNote type="termType">fullForm</termNote> ontolexcanoricalForm b Conpraot v WoberSos
<descrip type="reliabilityCode">3</descrip> -9 | ontolexisense ontolex:writBaRep
</tig> O IBUONOI0ON? Ollexinfoiterm Tyodd OHRATD : —
</langSet> iy g e oo S
<langSet xml:lang="es"> A oy aa B =
<tig>

<term>competencias de los Estados miembros</term>
<termNote type="termType">fullForm</termNote>
<descrip type="reliabilityCode">3</descrip>
</tig>
</langSet>
</termEntry>
</body>

jtrﬁztr;f> Source: http://tbx2rdf.lider-project.eu/converter/tbx2rdf.html




Term-a-LLOD

queries capabilites- (OpenAP{y --------------- CONSUMES === == =============---------oocoo-----o-- R
Ei ; e
Integration System ; V
sends i
' | v
AN Terme-a-LLOD
RDF
Terminology Virtuoso
(TBX) import Deployment
> tbx2rdf > and > (nginx,
N configuration Viiueso)
|=|
(A) (B) 5 b=
(optional) —
mapping file
SPARQL

endpoint




Term-a-LLOD - Example

Termbases Lang | Number of Links
GENTERM Pharmaceutical-IATE English 1380
Dutch 1084
GENTERM Diseases-IATE English 22
Dutch 27
GENTERM Waste management-IATE | English 114
Dutch 109
GENTERM Solar energy-IATE English 12
Dutch 20
GENTERM Printmaking-IATE English 35
Dutch 21

Source: di Buono et al. (2020)




Tel’m |tU p AP| External Services/Resources

I e r m It U p —] Ineut M1 pdt Module 1. Terminology Extraction
text

M1. Output Ad-hoc Fine-tunning | TBXTools

)

A4

Module 2. Terminology Post-Processing

Term-
. 2.1. Noise removal 2.2. Non
o s T 2.3. Temporal
(stop-words, terminological - < Annotador
M2. Input > numbers, symbols) structures removal expression removal
M2. Output T T L S NLTK
. L pacy, .
| Stop lists | I Linguistic Patterns € CoreNLP

Module 3. Terminology Enriching
Term- M3. Input SWC WSID
list* Context l £ Disambiguation |

Extraction
Enrichment T A
M3. Input [y ’_@ General KBs
i Candidate terms

Original term bag

\d

of words bag of words
Specific KBs
M3. Output
Modelling with SKOS Modelling with
Vocabulary Ontolex Vocabulary
'y Linguistic KBs
—
v Module 4. Term Relation Validation
JsonLD
Rich Candidates | Relational Linguistic |
Termi- tokenization “ Patterns
nology
Module 5. RDF Publication
MS. Input ) .
> TermitUp SPARQL endpoint

Source: https://termitup.oeaq.fi.upm.es/




TermltUp - Example TR (FSE—  E—

t1 t2 t1 t2 skos:altLabel skos:prefLabel skos:prefLabel
e collective i
agreement contract contracting
acorlé Z‘:g:i ¢ n‘;olﬁgl;‘i,:n application | applicable
= 2 "having a lawful object
entered into voluntarily
— g e
token synonym POS tagging and by multiple parties"@en
ConceptNet retrieval stemming <sourceURI>
skos:definition

| |

tc:soum skos:Concept

1. contract: [agreement, settlement,
tzreat)I(I, al;ll'an'gement, pt.egto tiatlilorg] ti 1. contract: [NOUN, contract] <l t-en>
2 collec we.#grour:. joltn ) ct(t)l a Ofét‘ ive] 2. contracting: [NOUN, contract] aw-agreement-en
helrentelii [°°"tra° S ator 3. application: [NOUN, applic]
reaty, arrangement, negotia ion] 4. applicable: [ADJ, applic] skos:broader | KoS: I
4. negotiation: [contract, settlement, : skos:closeMatch skos:example
treaty, arrangement, agreement] narrower/related
skos:Concept skos:Concept "Worker's Statute
regulates
Relation Validation differegnt types of
l <conceptURI> <wikidata/Q93288> agreement"@en
¢ 2 | rotion
skos:inScheme skos:note
contract | contracting | related
application | applicable | related Y "En las Naciones Unidas se habla
collective | broader/ sobre todo de "convencién" y en el
contract skos:ConceptScheme .
agreement | narrower P Consejo de Europa sobre todo de
collective | collective "convenio", pero se trata de una

synonymy

<schemeURI> tendencia y no de una regla sin
excepciones."@es

agreement | negotiation

Source: https://termitup.oeaq.fi.upm.es/




Text2TCS

Preprocessing

_— e m— = — e— = — —

Language
Detection

| U p—

_— e — e e —— — — — oy

. Sentence !
' Boundary |
. Detection

- e e e e m - = =

Term Extr.

_— e — e— — o — — —

| P p—

_— e e—m e e —_—— — —

Term Post-
processing

e o o e  _— _— _— —_ -

Source: https://text2tcs.univie.ac.at/

Relation Extr.

_— e = — — —— — — —

. Sentence- |
: Level Relation :
. Extraction

e e e e  _— —_— —_— —_— -

—_— e — e— — —— —— — — -y

. Text-Level |
: Relation
. Extraction :

U P U U

Postprocessing

_— e — e— e— = — — — -y

Filter
Relations

e o e  _— _— —_— -

_— e — = — e— — — — -y

Merge

- e e e e e e - = =




Text2TCS example

In computing, linked data (often capitalized as Linked Data) is structured data, which is interlinked with

other data so it becomes more useful through semantic queries

genericRelation

c3
['structured data']

genericRelatiNivityRelation

c2 c5
['linked data’', 'Linked Data'] ['semantic queries']

associativeRelation

cl
[‘computing']

Source: https://live.european-language-grid.eu/catalogue/tool-service/8122




Next steps and open issues

Next steps

Consistent and commonly
accepted representation of
terminologies as LLOD resources +
considerably more persistent
repositories and tools

Open issues

Very good use cases for
multilingual querying and benefits
of LLOD-terminologies
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