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Abstract

The terminology community has shown a growing interest in the formats for designing and implementing
multilingual terminological resources in order to favor their interoperability and reuse. In this paper, we
focus specifically on two data models: TBX and Ontolex-lemon. In particular, we aim at undertaking an
initial requirement analysis in order to build a converter for the latest versions of these two formats. We
will focus on the theoretical and implementational implications that a transition from a concept-oriented
structure (such as that of TBX) to a sense-centered organisation (such as that of Ontolex-Lemon) entails.
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1. Introduction

In recent years, Linked Data (henceforth LD) has been shown to be as one of the most promising
approaches for descriptive and summarizing metadata for representing and connecting research
results [1]. In this respect, the terminology community has shown growing interest in publishing
resources as LD to avoid a silos-based approach in information management and ensure the
interoperability and the reuse of terminological datasets, according to the FAIR policies [2].
Consequently, besides the ISO standard 30042: 2019 TBX (TermBase eXchange)' — an XML-
based family of terminology exchange formats compliant with the Terminological Markup
Framework (TMF - ISO 16642: 2017)* — the data model Ontolex-Lemon [3] is gaining ground
among terminologists, as being the de facto standard for the representation of lexical data on
the Semantic Web as LD (inter al. see [4, 5, 6]).> Numerous methods and approaches have
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? Another data model widely used in the world of semantic web for sharing and publishing lexical information as LD
is the Simple Knowledge Organization System (SKOS). The latter features the same concept-centric structure as
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been proposed to convert terminological data from TBX to Ontolex-Lemon ([8, 9]), so that
they can become part of the linguistic Linked Data ecosystem ([10]). Guidelines have been
developed as a part of the LIDER project, to map these two data models and the new paradigm
Term-a-LLOD ([11]), based on a virtualization approach, has been proposed to transform and
publish standardised terminological resources as LD. In addition, a recent initiative (https:
/[www.w3.0rg/community/ontolex/wiki/Terminology) foresees providing Ontolex-Lemon with
a module specifically dedicated to terminology, to represent the information usually contained
in traditional terminological resources and thesauri. A further step towards the realization
of an ecosystem of interlinked terminological datasets is the work by [8], where the authors
propose a conversion system — TBX2RDF — based on the Ontolex-Lemon model as well as a
series of best practices to transform terminologies from TBX into the LD format. Nevertheless,
it is worth emphasizing that converting a TBX format to a LD structure is not merely a question
of switching from an XML-based to an RDF-based data structure. Any conversion inevitably
involves a change of perspective and thus needs for a theoretical reflection as [12] pointed out. In
the light of this, the aim of this paper is to undertake an initial analysis of the requirements that a
converter should satisfy, with a particular focus on the theoretical implications that a transition
from a concept-oriented structure (such as that of TBX) to a sense-centered organisation (such
as that of Ontolex-Lemon) entails. The ultimate goal is to build a new converter that will have
two fundamental characteristics. First of all, unlike TBX2RDF designed to handle input files in
the older version of TBX (ISO 30042: 2008)* and return as output files in the former version of
lemon ([13]), the new converter will work with the updated versions of the two data models (ISO
30042: 2019 and Ontolex-Lemon). Secondly, the converter will be conceived as an interactive
tool, where the terminologist will take an active role in the conversion process, making decisions
regarding complex aspects such as variation, polysemy, sense-concept relation, etc.

2. Testing the TBX2RDF converter: analysis of TBX fragments

Based on the idea of transforming terminological resources from TBX to RDF, we first experi-
mented with the TBX2RDF online converter service.” As previously mentioned, the converter
works with the older version of the TBX data model described in the ISO 30042 standard dated
2008 (1st edition).® For this reason, we submitted a set of three TBX instances as input structured
according to the obsolete data model. Figures 1, 2 and 3 (see Appendix) show three fragments we
used to test the converter. For each of these instances, we have also formulated the respective
TBX data model structured according to the current version of the ISO 30042 standard dated
2019 (2nd edition).” Focusing on the terminological data collected in the instances:

TBX (for a comparison between TBX and SKOS see [7].

*https://www.iso.org/standard/45797. html

*http://tbx2rdf lider-project.eu/converter/index.html

®As specified in ISO 30042 (2008, vi): "This version of TBX is an update of a version that was published by the
Localization Industry Standards Association (LISA) in 2002".

7 At the following anonymized repository, we provide i) the three complete instances of examples A, B and C illustrated
in figures 1, 2 and 3; and ii) the same three examples modeled after the 2019 version of TBX according to the TBX-
Core, TBX-Min and TBX-Basic public dialects: https://anonymous.4open.science/r/MDTT2023-04D7/. For a detailed
description of the three public dialects and the data category style adopted (Data Category as Tag - DCT), please refer


https://www.w3.org/community/ontolex/wiki/Terminology
https://www.w3.org/community/ontolex/wiki/Terminology
https://www.iso.org/standard/45797.html
http://tbx2rdf.lider-project.eu/converter/index.html
https://anonymous.4open.science/r/MDTT2023-04D7/

« Example A (figure 1) shows the representation of two concepts (C1 and C2) both verbalized
in three languages (English, French and Italian). For each language there are one or more
terms that designate the concept in question. For example, the English terms "goods
vehicle" and "utility vehicle" are represented as synonyms since they designate the same
concept C1. Other minimum information for the representation of the terminological
entry has been added, for example 1) the data category /date/ indicates the time reference
relating to the moment of creation of the entry; 2) the data category /note/, with reference
— in both cases — to the French terms designating the two concepts, provides additional
textual information about the use of the terms.

« Example B (figure 2) shows the representation of a concept (C1) verbalized again in the
three working languages: English, French and Italian. As in the previous case, each
language registers one or more equivalent terms designating the concept. Compared to
the previous example, this instance is richer in terms of provided terminological data.
The concept C1 is accompanied, for example, by the data category related to the /subject
field/ of analysis: in this case e-mobility. Furthermore, for each term, we provide data
categories related to: /part of speech/, /administrative status/, and the /external source/.
Also in this case, term notes provide additional information relating, for instance, to the
phenomenon of diatopic variation: see, for example, the case of the term "car sharing"
reported as a terminological variant in AU, NZ, CA, TH, and US.

« Example C (figure 3) is the richest in terms of data categories entered to describe the
concept, language, and term elements. The entry illustrates the representation of two
concepts C1 and C2, the latter being collapsed for space reasons. The TBX fragment
shows the concept C1 verbalized in English and designated by two equivalent terms:
"neighborhood electric vehicle" and the acronym "NEV". In addition to the data categories
described in the previous examples, this instance contains 1) information related to
/transaction type/ and /responsibility/ at the concept level; 2) the /definition/ of the
concept expressed in natural language and the /external source/ of the definition, at the
language level; 3), the data category related to the /term type/ which specifies whether
the term is a full form or an acronym, at the term level.

3. What the New Converter Converter Should Look Like

As emerged from the first experiments conducted with the TBX files described above, the
converter TBX2RDF uses an ad hoc vocabulary (with namespace tbx:), created by the University
of Bielefeld and the Polytechnic University of Madrid as a part of the Lider project to map some
TBX elements to Ontolex-Lemon. Specifically,

1. new entities are introduced to model TBX elements that have no counterpart in OntoLex-
Lemon, such as tbx:adminInfo and tbx:administrativeStatus, referring respectively to TBX
tags <adminInfo> and <administrativeStatus>;

to: https://www.tbxinfo.net/tbx-dialects/ and https://www.tbxinfo.net/dca-v-dct/. The instances have been manually
reformulated but a conversion service is offered on the TBX.info website: https://www.tbxinfo.net/tbx-updater/.
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2. the lexicon-semantic relations (for example lexinfo®:antonym, lexinfo:meronym), which
in OntoLex-Lemon link lexical senses, are redefined as relations between concepts (for
example tbx:antonymConcept, tbx:broaderConceptPartitive);

3. two new classes are introduced: the class tbx:TerminologicalConcept representing a
language-independent concept denoted by the term and defined as a skos:Concept; the
class tbx:Term, defined as a subclass of ontolex:LexicalEntry, representing a term as the
language-specific realization of a tbx:TerminologicalConcept. It is worth underlining that
the tbx:Term class does not seem to be used by the converter, as each term T is translated
into a lexical entry having T as canonical form, and a lexical sense, which is linked to the
concept defined as tbx:TerminologicalConcept.

Other entities were redefined, even if already present in other vocabularies used by Ontolex-
Lemon: so for example the grammatical categories already defined in lexinfo, such as lex-
info:noun, lexinfo:verb, etc., are redefined as tbx:noun, tbx:verb, etc.

Some choices made by [8] may not satisfy all terminologists who may feel the need to
reflect and choose how to convert data from one format to another. We report below some
considerations in this regard and some proposals for the future converter:

+ lexicographical vs. terminological view. As previously underlined, conversion con-
sists in a change of perspective: a purely terminological vision (TBX) is transformed
into a lexicographic standpoint (Ontolex-Lemon), where the conceptual dimension is not
considered and, conversely, sense acquires a central role. According to the core of the
model (Ontolex), indeed, each lexical entry - be it an affix, a word or a multiword - is an
instance of the class Lexical Entry and is associated to its morphological realizations (class
Form) through the relation ontolex:lexical form as well as to its sense(s) (class Lexical
Sense) by means of the ontolex:sense property. Lexical sense is therefore conceived as the
reification of the ontolex:denotes property linking the lexical entry and the ontological
concept, and thus additional properties can be specified, such as context, register, or do-
main etc. The concept, on the other hand, is viewed as an extralinguistic entity designated
by a sense, and thus formalised in an ontology external to the model. Sense and concept
represent two distinct entities, in line with those who believe that flattening the sense
on the concept means forgetting the linguistic dimension that the term, as a lexical unit,
possesses.” Not all terminologists might agree with this view. To satisfy a more traditional
view of terminology, the model Ontolex-Lemon provides for the possibility of bypassing
the lexical sense class and directly linking the lexical entry to the concept it denotes. In
the converter that we intend to create, it is up to terminologists to choose the approach
they deem most suitable, also according to the task in which the converted resource will
be exploited. Concerning the concepts, OntoLex-Lemon considers them as extra linguistic
entities, and they can be represented by predicates that have denotational semantics in
some formal logical system. This means that the model is agnostic w.r.t. the specific
ontology language used for representing concepts. The choice of forcing the usage of

8The OntoLex-Lemon model recommends the use of the ontology LexInfo (https://lexinfo.net/), which serves as a
linguistic category registry. TBX2RDF uses an out-of-date version of LexInfo.

°Cfr. [14, p. 55]: "le concept est le signifié d’un mot dont on décide de négliger la dimension linguistique". See inter
al. [15, 16]
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SKOS as a knowledge organization framework should be too restrictive. We propose a
converter that allows the terminologist to decide if using SKOS, OWL, or mapping the
concepts to a given ontology.

« ontology reuse. The LD paradigm strongly encourages the reuse of existing vocabularies.
According to this principle, the converter should make it possible to decide which data
categories to use. As said above, many linguistic categories defined in the lexinfo ontology
have been redefined by the tbx: vocabulary. Referring to figure 2, for example the
part of speech of the term "car sharing" is converted by the triple «:car_sharing_lex,
tbx:partOfSpeech, tbx:noun». Participating in such a decision may be required by some
terminologists.'’

» deductive rules. The structure of the TBX file has some implicit relations among terms
that are lost in the conversion from TBX to OntoLex-Lemon. The most important one
is the information about synonymity among terms. Terms that are described in the
same termEntry in a LangSet are synonyms in that language. This type of relation is
not captured by TBX2RDF. The terms "store" and "storage" in figure 1, for example,
have been converted as two different lexical entries whose senses refer to the same
concept C2, but no synonym relation is explicitly stated. Another important relation,
especially in a multilingual resource, is the equivalence of a term in different languages.
In TBX, terms that are in different language sections that are grouped together in the
same concept entry are equivalent, as shown, for example, in figure 2 with the terms
"car sharing"@en and "autopartage"@fr. TBX2RDF does not represent any equivalence
relation between these terms. Conversely, the new converter could suggest the use of
the relations vartrans:translatableAs or lexinfo:translation in order to explicitly link the
equivalent terms.

+ knowledge extraction. When TBX is chosen to describe terminological data, the work
of the researcher is immediately constrained by the type of the selected dialect. Each
dialect has its set of data categories to describe the entry for each concept; a larger set
means a finer granularity of the description of the properties of each term (and concept).
Nevertheless, there are situations where, given a TBX dialect, the terminographer does
not have a specific data category at disposal to describe a particular behavior of the term.
In those cases, the terminographer has only one choice available: to use the «note» field
to store that information. TBX2RDF converts these important pieces of information as
annotation properties, such as rdfs:comment or rdfs:label. In our opinion, a converter
should try to process the unstructured text source with automatic methods to identify
structured semantic information ([17]), and store it in the appropriate relation(s) in
OntoLex-Lemon.

« enriching the TBX. A subsequent step, after the knowledge extraction from unstructured
notes, could be the enrichment of the original TBX with the new extracted information.
In fact, if we are able to complement the semantic relationships that are stored (implicitly
or explicitly) in the TBX file and produce a richer version of the original term record in
OntoLex-Lemon during the conversion process, then, it would also be possible to give this

"TBX2RD seems to support this feature by allowing one to provide a list of mapping between TBX elements and
the related linked data entities, as input.



enhanced version as a feedback to expand the TBX structure. This is, in theory, a viable
alternative; in practice, modifying the TBX structure in the latest ISO standard is easier
if we use data categories already defined in DatCatInfo (https://datcatinfo.termweb.eu/).
The introduction of a new data category would require, indeed, a bit more elaborated
solution to document such a new category in a way required by the ISO standard itself.

In light of the considerations asked above, we propose to create a new interactive and

configurable converter involving the terminologist during the conversion process. We are
going to present all the design and implementation details as well as the first prototype at the
conference.
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v<termEntry id="cl">
<date>2022-11-11</date>
v<langSet xml:lang="en">
v<tig>
<term>goods vehicle</term>
</tig>
v<tig>
<term>utility vehicle</term>
</tig>
</langSet>
v<langSet xml:lang="fr">
v<tig>
<term>véhicule utilitaire</term>
<note>0On distingue le véhicule utilitaire léger, aussi appelé VUL, défini par son PTAC (poids total autorisé en charge)
qui ne doit pas ex-céder 3,5 tonnes et le véhicule utilitaire poids lourd (aussi appelé camion poids lourd) sont quant a
eux définis par un PTAC supérieur a 3,5 tonnes.</note>
</tig>
</langSet>
v<langSet xml:lang="it">
v<tig>
<term>veicolo commerciale</term>
<note>Si distingue tra veicolo commerciale leggero (LCV) e veicolo commerciale pesante (veicolo industriale, che superano
le 3,5 t)</note>
</tig>
</langSet>
</termEntry>
v<termEntry id="c2">
<date>2022-11-11</date>
v<langSet xml:lang="en">
v<tig>
<term>storage</term>
</tig>
v<tig>
<term>store</term>
</tig>
</langSet>
v<langSet xml:lang="fr">
v<tig>
<term>stockage</term>
<note>Les méthodes de stockage dépendent du type d’énergie. Les sources d’énergies fossiles (charbon, gaz, pétrole), sous
forme de réservoirs a l’état naturel, remplissent naturellement la fonction de stocks. Une fois extraites, elles peuvent
facilement étre isolées, hébergées et transportées d’un point de vue technique. Le stockage s’avére plus complexe pour
les énergies intermittentes : leur production est relayée par des vecteurs énergétiques tels que l’électricité, la
chaleur ou 1l’hydrogéne, nécessitant des systémes spécifiques de stockage.</note>
</tig>
</langSet>
v<langSet xml:lang="it">
v<tig>
<term>stoccaggio</term>
</tig>
</langSet>
</termEntry>

Figure 1: Example A of a TBX instance



v<termEntry id="cl">
<descrip type="subjectField">e-mobility</descrip>
v<langSet xml:lang="en">
v<tig>
<term>carsharing</term>
<termNote type="partOfSpeech">noun</termNote>
<termNote type="administrativeStatus">preferredTerm-admn-sts</termNote>
<xref type="xSource">https://en.wikipedia.org/wiki/Carsharing</xref>
</tig>
v<tig>
<term>car sharing</term>
<termNote type="partOfSpeech">noun</termNote>
<note>terminological variant in AU, NZ, CA, TH, and US</note>
</tig>
v<tig>
<term>car clubs</term>
<termNote type="partOfSpeech">noun</termNote>
<note>terminological variant in UK</note>
</tig>
</langSet>
v<langSet xml:lang="fr">
v<tig>
<term>autopartage</term>
<termNote type="partOfSpeech">noun</termNote>
<termNote type="administrativeStatus">preferredTerm-admn-sts</termNote>
<xref type="xSource">https://fr.wikipedia.org/wiki/Autopartage</xref>
<note>Il faut distinguer le terme analysé de "service de partage de véhicules" et "partage de véhicules". Ces derniers
sont souvent utilisés comme synonymes, mais il s'agit en réalité de concepts plus généraux qui englobent tous les types
de véhicules, tandis que l'autopartage ne concerne que les voitures.</note>
</tig>
v<tig>
<term>voitures en libre-service</term>
<termNote type="partOfSpeech">noun</termNote>
</tig>
</langSet>
v<langSet xml:lang="it">
v<tig>
<term>car sharing</term>
<termNote type="partOfSpeech">noun</termNote>
<termNote type="administrativeStatus">preferredTerm-admn-sts</termNote>
<xref type="xSource">https://it.wikipedia.org/wiki/Car_sharing</xref>
<note>Generalmente in italiano si utilizza l'anglicismo sebbene la variante "auto condivisa" sia attestata.</note>
</tig>
</langSet>
</termEntry>

Figure 2: Example B of a TBX instance



v<termEntry id="cl">
v<transacGrp>
<transac type="transactionType">origination</transac>
<date>2022-11-10</date>
<transacNote type="responsibility">User 2</transacNote>
</transacGrp>
v<transacGrp>
<transac type="transactionType">modification</transac>
<date>2022-11-11</date>
<transacNote type="responsibility">User 1</transacNote>
</transacGrp>
<descrip type="subjectField">e-mobility</descrip>
v<langSet xml:lang="en">
v<descripGrp>
<descrip type="definition">A battery-electric car that is capable of traveling at a maximum speed of 25 miles per
hour (mph) and has a maximum loaded weight of 3,000 lbs. </descrip>
<xref type="xSource">TechTarget</xref>
<xref type="xSource">https://www.techtarget.com/whatis/definition/neighborhood-electric-vehicle-NEV</xref>
</descripGrp>
v<tig>
<term>neighborhood electric vehicle</term>
<termNote type="termType">fullForm</termNote>
<termNote type="partOfSpeech">noun</termNote>
<termNote type="administrativeStatus">preferredTerm-admn-sts</termNote>
v<descripGrp>
<descrip type="context">A Neighborhood Electric Vehicle (NEV) is a U.S. category for battery electric vehicles
that are usually built to have a top speed of 25 miles per hour (40 km/h), and have a maximum loaded weight of
3,000 1b (1,400 kg).</descrip>
<xref type="xSource">Wikipedia</xref>
<xref type="xSource">https://en.wikipedia.org/wiki/Neighborhood Electric_Vehicle</xref>
</descripGrp>
</tig>
v<tig>
<term>NEV</term>
<termNote type="termType">acronym</termNote>
<termNote type="partOfSpeech">noun</termNote>
<termNote type="administrativeStatus">admittedTerm-admn-sts</termNote>
</tig>
</langSet>
» <langSet xml:lang="fr">
</langSet>
» <langSet xml:lang="it">
</langSet>
</termEntry>
» <termEntry id="c2">

</termEntry>

Figure 3: Example C of a TBX instance
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