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Abstract

This paper introduces a methodology, design,
and implementation of an interactive converter
for transforming terminological data from the
TermBase eXchange (TBX) format to the
Ontolex-Lemon model. The paper highlights
the differences between the two models, em-
phasizing their different technologies and data
structures.

The proposed software architecture implements
the conversion process through three main
phases: analysis, filtering, and assembling. The
analysis phase includes parsing the TBX file
and generating an intermediate representation
stored in a SQLite database. The filtering phase
allows users to query and filter the data on the
basis of their specific requirements. Finally, the
assembling phase builds the Ontolex-Lemon
lexicon by processing the filtered data and seri-
alizing it as RDF triples.

The converter aims to enable end users to ac-
tively participate in the conversion process,
particularly in complex decision-making steps
dealing with term variation, polysemy, and
sense-concept relations.

1 Introduction

In the last decade Linked Data (LD) has been con-
firmed as one of the promising approaches for rep-
resenting and connecting research data and mata-
data (Frey and Hellmann, 2021). In the context
of linguistic resources, Linguistic Linked Open
Data (LLOD) is a paradigm that promotes the pub-
lication and interlinking of resources such as e-
lexicons, corpora, and terminologies. LLOD al-
lows for a standardized way to access data, en-
abling researchers to explore, analyze, and utilize
linguistic data for various language-related appli-
cations (Cimiano et al., 2020). Among the various
data models, the Ontolex-Lemon model has gained

popularity as the de-facto standard for representing
lexical data using the Resource Description Frame-
work (RDF) to express the information on the Se-
mantic Web as LD (McCrae et al., 2017). However,
there are specific cases where some types of linguis-
tic resources have their own standard formats. This
is the case of terminological resources encoded
according to the TermBase eXchange (TBX) ISO
standard 300421 – an XML-based family of termi-
nology exchange formats compliant with the Termi-
nological Markup Framework (TMF - ISO 16642:
2017)2. TBX, as well as other LD approaches,
ensures consistency and interoperability by estab-
lishing a common structure and vocabulary for de-
scribing terminology across different systems and
applications.

A number of methods and approaches, like for
example the TBX2RDF conversion system (Cimi-
ano et al., 2015; Montiel-Ponsoda et al., 2015),
have been proposed to convert terminological data
from the XML-based TermBase eXchange (TBX)
format to Ontolex-Lemon, enabling their integra-
tion into the linguistic Linked Data ecosystem.
Guidelines for a virtualization approach known as
Term-à-LLOD have been developed to facilitate
this conversion process (di Buono et al., 2020). In
addition, there have been recent efforts to enhance
Ontolex-Lemon with a dedicated module for repre-
senting terminology information3.

Our proposal focuses on the mismatches be-
tween the two representations (one terminograph-
ical the other lexicographical) that, in order to be
tackled and solved, require a necessary intervention
of the user. In fact, these mismatches call into ques-

1https://www.iso.org/standard/62510.
html

2https://www.iso.org/standard/56063.
html

3https://www.w3.org/community/ontolex/
wiki/Terminology
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tion theoretical aspects that have been neglected by
the previous works and that instead require active
decisions by the scholars interested in converting
their own data. In particular, the theoretical as-
pects related to this work have been discussed in a
seminal paper (Piccini et al., 2023) and have been
taken up, inspiring the preliminary design and im-
plementation of such tool (Bellandi et al., 2023).
We report here a brief summary of the considera-
tions presented by (Bellandi et al., 2023):

• lexicographical vs. terminological view.
A purely terminological vision (TBX) is
transformed into a lexicographic standpoint
(Ontolex-Lemon), where the conceptual di-
mension is not longer central and, conversely,
sense acquires a crucial role.

• ontology reuse. The LD paradigm strongly
encourages the reuse of existing vocabular-
ies. According to this principle, the converter
should make it possible to decide which data
categories to use.

• deductive rules. The structure of the TBX
file has some implicit relations among terms
that get lost in the conversion from TBX to
OntoLex-Lemon. The most important one
is the information about synonymy among
terms.

• knowledge extraction. In some cases the
terminographer does not have a specific data
category available in the TBX file to describe
a particular behavior of the term. In such cases
he/she can simply use the «note» field to store
that information.

• enriching the TBX. After the knowledge ex-
traction from unstructured notes, we can en-
rich the original TBX as well as its OntoLex-
lemon counterpart with the new extracted in-
formation.

In this paper, we focus on the methodology, de-
sign, and implementation of the interactive con-
verter that will allow terminologists to actively par-
ticipate in the conversion process. In particular, we
describe the conversion steps that require the user
to make decisions about aspects such as variation,
polysemy, and sense-concept relations.

2 How do TBX and lemon Differ

In this section, we briefly summarize the differ-
ences between TBX and OntoLex-lemon.

A basic key difference between the two models
lies in their underlying technologies: TBX utilizes
XML as its representation language, while Ontolex-
Lemon is based on RDF and leverages the semantic
capabilities of the Semantic Web. This distinction
influences the way data is structured and the in-
teroperability possibilities with other linked data
resources. However, it is important to recognize
that converting TBX to LD involves more than a
shift from an XML-based to an RDF-based struc-
ture; it requires theoretical reflection and consider-
ation of the conceptual and organizational differ-
ences between the two models (Piccini et al., 2022).
In fact, the organizational differences are also re-
flected by the aim of the two models: TBX pri-
marily emphasizes the exchange and management
of terminological resources, ensuring consistency
and interoperability among terminologists and lan-
guage professionals. In contrast, Ontolex-Lemon
is specifically tailored for representing lexical data,
aiming to capture detailed linguistic information
and to enable semantic integration with other RDF
datasets.

The objective of this paper is therefore to ex-
amine the prerequisites of a converter capable of
processing the latest editions of TBX and Ontolex-
Lemon. The analysis will particularly concentrate
on the theoretical consequences that arise from the
shift from a structure centered on concepts (TBX)
to one centered on senses (Ontolex-Lemon).

3 Towards a TBX to lemon Converter

Given the different nature of the two models, we
propose to create an interactive and configurable
converter that can indulge the theoretical vision
of the user who carry out the conversion, whether
they are terminologists, translators, or lexicogra-
phers. In light of this, converting a TBX resource
to Ontolex-Lemon should require a dedicated soft-
ware architecture as depicted in Figure 1. The latter
translates a TBX source into RDF triples, going in-
teractively through three main phases: i) analysis,
ii) filtering, and iii) assembling.

3.1 Phase 1: Analysis
Concerning the first phase, the parser component
is in charge of analyzing the XML input file, po-
tentially written in different TBX public dialects
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Figure 1: The architecture of the three phases of the con-
verter from a TBX to an Ontolex-lemon representation.

(core, min, basic), and is aimed at producing an
intermediate representation (IR) of the information
contained. IR represents a partial conversion of the
TBX elements such as concepts, terms, and lan-
guages, in a series of RDF triples, without making
any assumption on the final output.

3.2 Phase 2: Filtering

IR is stored in a SQLite database, together with
some metadata (for example transaction types, cre-
ation dates, subject fields), allowing the filtering
phase to implement fast and feasible querying for
user-specific filters to select and eventually enrich
the data.

3.3 Phase 3: Assembling

Starting from the filtered data, the third phase con-
structs the Ontolex-Lemon lexicon by processing
the languages, the concepts, and the terms (the Pro-
cessor component in Figure 1), and serializes them
as RDF triples according to the Ontolex-Lemon
data model (the triplifier component in Figure 1).

The Processor is the crucial component of the
software architecture because it is in charge of tak-
ing into account the desiderata of the user who
makes the conversion. It potentially can be com-
posed of a pipeline of processors that implements
those desiderata starting from the IR data, for ex-
ample:

• bypassing the Ontolex-Lemon Lexical Sense
class and linking lexical entries directly to the
designated concepts,

• linking the terms denoting the same concept
across different languages by means of the
translation property,

• creating polysemous entries in Ontolex-
Lemon in those cases in which the terms des-
ignate different concepts but are characterized
by the same orthographic form and share the
same etymology,

• creating relationships of synonymy between
terms designating the same concept in a given
language.

Currently, the software prototype performs a con-
version process based on the default behavior. The
following section is devoted to presenting a simple
example of default conversion.

4 A Conversion Example

The hierarchical structure of a TBX file is basically
the following:

• a set of concept entries (tag <conceptEntry>),

• within each concept entry, a set of language
sections (tag <langSec>),

• for each language section, a set of terms that
designate the concept for that language (tag
<termSec>).

Figure 2 depicts a fragment of an example of a
TBX-basic terminological database with one con-
cept. In particular,

• the fragment, reports a concept called c1, re-
lated to the e-mobility field,

• and two language sections, for English and
French, with their respective definitions for
that concept.

• There are two terms for concept c1 in English,
neighborhood "car vehicle" and "NEV", while
one in French, "véhicule de proximité". For
each term, some kind of information is speci-
fied, such as morphology, term type, and ad-
ministrative status.
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Figure 2: A TBX-basic dialect example.

Our converter performs the conversion and the
result is reported in Figure 3. RDF triples are en-
coded in turtle syntax, and they are grouped accord-
ing to the TBX entities they correspond to.

Concerning the <conceptEntry> entity, concepts
are converted by means of the SKOS ontology, ac-
cording to Reineke and Romary (2019). All the sub-
ject fields correspond to SKOS concept schemes,
while concepts are mapped to SKOS concepts. The
membership of concepts to their subject fields is
formalized through the SKOS inScheme relation-
ship. The SKOS definition property of a concept
represents the definition of that concept provided by
the TBX resource, whether the definition is given
at the concept level or at the language level. Fig-
ure 2 reports an example related to the latter case.
A definition of the concept in each language is
formalized as Figure 3 shows. Other TBX data cat-
egories, such as note, source, and cross reference,
are mapped to SKOS note, Dublin core source, and
RDF seeAlso properties, respectively.

Concerning the <langSec> entity, the related
lemon lexica are created. Referring to the example
in Figure 2, both English and French lexica are
defined as in the second group of triples in Fig-

Figure 3: The converted data in lemon is serialized by
means of the turtle syntax.

ure 3. Furthermore, the terms of each language are
defined as entries of the suitable lexicon. If the defi-
nition contained in the <langSec> had had a source
or/and an external reference, we would have used
the reification mechanism4 in order to represent the
source and the reference of the concept definition,
by means of Dublin core source, and RDF seeAlso
properties, respectively.

Finally, terms contained in the <termSec> entity
are represented as lexical entries in the Ontolex-
Lemon model. Each term is mapped to a Lexical
Entry element, without specifying its particular
type (word or multi-word), and it is represented
as a canonical form of that lexical entry. Accord-
ing to the "semantics by reference" paradigm of
Ontolex-Lemon, the meaning of a lexical entry is

4The reification is a mechanism allowing to write RDF
triples about RDF triples. In our case, we could specify both
the source and the link of concept definitions.
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specified by referring to the created SKOS concept
that represents its meaning. The default conversion
process creates a lexical sense for each lexical entry
and links it to the suitable concept by means of the
reference property. Since the model does not con-
tain a complete collection of linguistic categories,
it relies on Lexinfo vocabulary5. As a consequence,
morphological information, such as part of speech,
gender, and number is associated with the forms,
while usage context, term type, and administrative
status are associated with the senses, according to
the Lexinfo schema.

5 Conclusion and Future Work

In this paper, we have presented the current work on
the definition of a methodology for the conversion
of terminological data as well as the design and im-
plementation of an interactive converter from TBX
to Ontolex-Lemon. Despite the already available
tools for this type of conversion, we believe that
transforming TBX data to Ontolex-Lemon can be
more challenging than just carefully mapping and
transforming all of the (meta)data of the different
elements from one model to another. In fact, the
two different frameworks (TBX concept-oriented
and Ontolex-Lemon sense-centered) necessitate a
deep understanding of both models and the ability
to reconcile the differences in their structures and
semantics during the conversion process.

The current prototype of the conversion tool al-
lows the user to explore and analyze the structure
(what data categories are available) and the statis-
tics (how many concepts, languages, and terms)
of the TBX file. In addition, the user can also
make some choices about the mapping and iden-
tification of TBX concepts into SKOS concepts
across different languages and from TBX terms to
Ontolex-lemon lexical concepts. As future work,
we are currently working on parameterizing the
default behavior on some steps such as:

• make explicit the choice of the use of Ontolex-
lemon senses (or not);

• make explicit the decision of the management
of synonymy and the equivalents across mul-
tiple languages;

• extrapolate information from TBX textual
data categories (for example the element

5LexInfo is an ontology that provides data categories for
the lemon model. Please, see https://lexinfo.net/

<note>) that can be mapped into Ontolex-
lemon properties.
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