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Abstract. In this paper, we want to speculate about the possibility to
model all the currently known/proposed approaches to terminology into
a single schema. We will use the Entity-Relationship (ER) diagram as
our tool for the conceptual data model of the problem and to express the
associations between the objects of the study. We will analyse the onoma-
siological and semasiological approaches, the ontoterminology paradigm,
and the frame-based model, and we will draw the consequences in terms
of the conceptual data model. The result of this discussion will be used
as the basis of the next step of the data organization in terms of stan-
dardized terminological records and Linked Data.
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1 Introduction

The use of standards is a fundamental step for reusability of digital resources. In
Terminology, the reference ISO standard ISO 30042:2019,4 describes an XML-
based terminology exchange format, designed to make terminology databases
easier and safer to maintain, distribute, and use. Nevertheless, this standard is
not immediately useful when a researcher want to expose the data structured
as Linked Data. Attempts to fill this gap has been proposed in the literature
[4, 17]; however, there are still some manual corrections or interventions that
are needed in order to make the conversion perfect [13], as well as problems in
the depth of the information that can be represented with other models more
concept-oriented [14].

In this work, we want to discuss the problem from a different perspective.
We make a step back and look at these issues as a data modeling problem. Our
hypothesis is that if the terminological data are modeled correctly at an abstract
level, then the data themselves can be exported or exposed in any format and
maintain both the linguistic dimension and its relationship to the conceptual

4 ISO 30042:2019 Management of terminology resources - TermBase eXchange (TBX),
https://www.iso.org/standard/62510.html
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Fig. 1. ER diagram basic constructs: entity, association, attributes

dimension. For this purpose, we will use the Entity-Relationship (ER) diagram
as our tool for the conceptual model of the problem and the explanation of the
associations between the object of the study.

The paper is organized as follows: in Section 2 we introduce the basic el-
ements of the conceptual data modeling and the pictorial representation that
we use, the Entity-Relationship (ER) diagram. In Section 3, we analyze step by
step four approaches in Terminology, onomasiological, semasiological, ontotermi-
nological, frame-based, and we design the corresponding conceptual data model.
In Section 4, we give our final comments and a view on the current and future
work.

2 Conceptual Data Modeling: ER Diagrams

A conceptual data model represents the objects of the domain of interest and the
relationships among them. It is a (not-so) complicated visual language which is
effective for communicating and describing how the knowledge is organized at an
abstract level without any specific reference to how the data will be physically
implemented. The Entity-Relationship (ER) Model [7] is a model of this kind,
and its pictorial representation is called ER diagram. This diagram uses three
basic elements, shown in Figure 1 that describes all the important semantic
information about the domain of interest: entities, associations, attributes. An
entity is the class of elements that are described with a set of attributes, some
of the attributes are ‘identifiers’ (distinguished with a black dots from the non-
dientifiers) and distinguish uniquely each element of the class. An association
describes a class of elements that represent the relationships between entities.

To make an example, let us suppose to model the following problem described
by Roche [15]:

[...] unlike classical terminology ontoterminology preserves the diversity
of language between different communities of practice since they share
the same domain and standardised conceptualisation. In point of fact,
two different terms can denote the same concept whose identifier should
be built so that we understand the right place of the concept in the
ontology.
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Fig. 2. ER diagram for concepts denoted by terms

The previous paragraph describes a particular requirement of the domain
of interest where a concept can be designated by more than one term. The
corresponding ER diagram is shown in Figure 2. There are two entities: the
entity concept which represents the class of all the elements (the concepts) that
are uniquely specified by an identifier, and the entity term which represents the
class of elements (the terms) that have a unique identifier and a designation,
i.e. the sequence of characters that compose the (multi-)word that designates
the term. The association Denoted describes the relationship between pairs of
elements (concept, term). We have an additional information in this diagram, a
pair of numbers that indicates a constraint on the participation of an entity to an
association. This information is called cardinality and it tells the minimum and
the maximum number of times that an element of an entity can participate to
the relationship. In this case, on the segment that connects concept to Denoted
we have a cardinality (1, n) which means that an element of concept must be
denoted by at least 1 term and at most by n terms (we use n when there are no
specified numbers). On the other side of the association, each element of term
must be associate to 1 and only 1 element of concept.

This simple example already contains some interesting food for thoughts:
while the cardinality of the concept derives directly from the textual descrip-
tion of the problem, the cardinality (1, 1) of term was our implicit choice to say
that homographs must be uniquely identified even though the designation is the
same. For example, the sequence of characters bank is the value of the attribute
designation of two different (and uniquely identified) elements of term that re-
fer to the concept that describes the side of a river and the other concept that
refers to the financial institution.

To conclude this section, we show in Figure 3 the extensional representation
(sets of elements are explicitly depicted) of the ER diagram. In the background
and greyed out, we have the same ER diagram of Figure 2, in the foreground,
we have the sets (classes) of elements and the explicit links to the association.
Concept c1 is denoted by two terms, t1 and t2, while Concept c2 is denoted
by term t3 only.
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Fig. 3. Extensional representation of concepts denoted by terms

3 From The General Theory of Terminology to
Terminological Data Modeling Approach

Despite the title of this section, it is not our intent to enter into the debates
and the criticisms to the General Theory of Terminology of Eugene Wüster.
We will rather propose an analysis of the requirements of the different theories
and approaches to terminology summarised in [5], that starts from the theory
proposed by Wüster and the design of its corresponding ER diagram.

3.1 Onomasiological approach

The main aspect of the General Theory of Terminology proposed by Wüster
revolves around the notion of concepts, while terms are a sort of “consequence”
of the organization of the concepts. In the onomasiological approach, concepts
are delineated by delimiting characteristics [18] while terms are assigned perma-
nently to concepts; in particular, term denotes only one concept. Concepts can
be placed in a concept system that describes how concepts are related to each
other.

If we analyze these requirements and compare them with the previous exam-
ple shown in Figure 2, there are at least two new classes of objects involved in the
problem: the characteristics of a concept, and the relations among concepts to
describe the conceptual system. If we carry out a short analysis of requirements,
we find that, according to the ISO 1087:2019 [10], there are ‘type of characteris-
tics’ that are categories of characteristics that are grouped (for the purpose of the
terminological analysis), essential, non-essential, and delimiting characteristics.
Moreover, there are ‘hierarchical’ or ‘generic’ relations among concepts.

In Figure 4, we show the resulting ER diagram that includes both the char-
acteristics of a concept and the hierarchical relations among them. For space
reasons, the generic relations are not displayed (it would be a similar associa-
tion that connects concept with itself). The entity characteristic represents
the class of elements identified by the ‘name’ (we assume that the name of the
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Fig. 4. Simplified ER diagram for the onomasiological, semasiological, ontoterminolog-
ical, frame-based approaches.

characteristic is unique) and has an attribute ‘variety’ to describe whether the
element belongs to the type, essential, non-essential, or delimiting characteristic.
The association Group describes the fact that: 1) on the one hand, an element
of characteristic can be part (see here that it is not mandatory for a char-
acteristic to be part of a group) of one or more types of characteristics (the
segment is part of ), 2) on the other hand, the segment Has elements indicate an
element ‘type of characteristic’ that can group one or more characteristics. The
association Hierarchical models the hierarchy of sub-ordinate and super-ordinate
concepts. The cardinality show that an element of concept can (it is optional)
have sub-ordinate concepts, while every concept must have at most one superor-
dinate concept (it is not the goal of this paper to discuss whether a concept can
belong to different hierarchies or the situation where the concept-of-concepts has
as a super-ordinate concept itself).

3.2 Semasiological approach

As Santos and Costa argue in [16]:

That the concept is a central element is not, for us, the question. The
question is, knowing if in terminological work it is always the starting
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point as Wüster argues or if, depending on the circumstances, it can be
the point of arrival.

The semasiological approach stems from a linguistic analysis of the texts to study
the language ‘in action’ and identify terms before concepts. Despite being clearly
a sort of ‘opposite direction’ flow of analysis (it is not our intent to oppose the
two approaches), the relative conceptual data model is pretty much identical to
the one shown in Figure 4. We may want to add additional entities and rela-
tionships to document, for example, the text and the collection from which
the term was extracted, as well as new types of relationships such as ‘connected
to’, ‘consists of’, ’is a’, to build the concept map of a domain of knowledge (we
would strongly suggest to do it in a real case scenario,). Nevertheless, we witness
the fact that the core structure of the conceptual data model is the same to that
of the onomasiological one.

3.3 Ontoterminological approach

Continuing with the idea of this dichotomy of flow of analysis about how to build
knowledge, we analyze the paradigm called ontoterminology [15]: “a terminol-
ogy whose conceptual system is a formal ontology relying on epistemological
principles”. The aim of this paradigm derives from the need to make the op-
erationalization on terminology easier and formally correct, especially from a
description logic point of view.

One of the most important features of this paradigm is the double semantic
triangle that maps the linguistic knowledge extracted from text to the ontologies
derived from domain experts. As a consequence, the definition for a term and
for a concept are different in the sense that the former derives from the natural
language explanation, while the latter is a formal definition in terms of the
characteristics.

Once again, whereas this approach is different from the other two, the con-
ceptual data model is still the same. There is one important aspect that we
must take into consideration, though: the definition of a term should be included
(probably as an attribute of term) to the ER diagram in Figure 4.

3.4 Frame-based approach

A similar perspective on the problem of knowledge driven versus corpus driven
terminology and on how to enhance the linguistic properties of an ontology is
provided by frame semantics [9]. In the frame based terminology approach [8],
the notion of semantic frames which is a structural background knowledge able to
construct the meaning of terms is applied. A semantic frame “models a given sit-
uation; situations comprise participants, props, and other conceptual elements,
which constitute its frame elements”[11].

Even in this approach, the core structure of the conceptual data model re-
mains the same. Frames and frame elements could be represented as additional
entities related to terms, and their relationships, that describe framework for the
definition and representation of specialized knowledge units.
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4 Final Considerations and Future Work

In the previous section, we have presented an investigation of how to model the
different theories in terminology. We do not intend to create a new integrated
theory, we rather want to study whether a unified conceptual data model that
accepts all the different facets that experts in terminology have proposed exists.
In this regard, our proposal is similar to the Cabré’s“theory of doors”[5] where
the terminological unit is the object under observation that can be accessed from
different perspectives (the “doors”) in such a way that the central object, the
terminological unit, is directly addressed whether starting from the concept or
the term (or even ‘the situations’ as described in her work). In our design of
the conceptual data model, the core data structure is the object that can be
accessed and the “approaches” are only a different view of the same data. Of
course, this does not mean that different approaches will produce different data
for the same object under study, but the idea is that different views can enhance
the information about the term (ontological, linguistic, practical information) or
simply access portions of data.

Moreover, the ER model can be used as a basis for unification of different
views of data: the network model, the relational model, and the entity set model.
This fact will be very useful for what comes next. The positive consequence of
this homogeneous conceptual data model is that we can decide what ‘direction’
we want (or need) for the implementation of the structure that will represent
the data and how we want to export them. For example, we can:

– transform the ER diagram into the corresponding relational database and
export the standard TermBase Exchange (TBX) file [20];

– provide an experimental infrastructure for the study of the properties of
terms and their relations with distributional semantics[1], or the study of
the quality of machine translations [6];

– make a comparative qualitative quantitative analysis of the use of specialized
languages in narrative [19];

– study the performance of query variation for technology assisted medical
systematic review systems [12].

In addition, we may want to increase the level of interoperability by exposing
the data with a Linked Open Data approach. Since the ER diagram can be
mapped to a graph model, we can directly map the overall conceptual data
model to a graph and expose it, for example in RDF [2, 3].
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