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T i s paper addresses the lack of an explicitly agreed and defned terminology in 

the ontology engineering feld, and particularly, the need for a glossary, which 

consists of terms and defnitions for actions when developing ontologies. T e 

novelty of this paper lies in the precise description of a methodology for building 

a glossary with the processes and activities involved in ontology development as 

well as the relations between them (such as subtype, composition and synonym). 

T e methodology proposed in this paper takes its inspiration from ideas taken 

from earlier research on methodological processes for creating multilingual 

terminological products and for defning a glossary in a particular domain as 

well as on domain knowledge organization. T e description of our methodology 

includes the approach followed and the steps carried out, as well as the key issues 

that arise when the glossary was being created. So far as we are aware, this is the 

frst attempt to normalize the terminology (denominations and defnitions) of 

process and activities in ontology building. 
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1. Introduction 

During the last two decades, increasing attention has been focused on ontolo

gies and their development. T e term Ontology (Oxford Dictionary 1987; M u n n 

and Smith 2008), which originally comes from philosophy, is a neologism coined 

in early modern times from Greek roots: ontos, which means “being”, and logos, 

which stands for “to talk about or to give an account of something”. Accordingly, 

“ontology” is the feld that has being as its subject matter. However, in computa

tional felds, the term ontology has been adopted to describe the parcels of knowl

edge that can be (computationally) represented in a program (Studer et al. 1998). 
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T u s , in these felds the term ontology is used with a diferent meaning to refer 

to “a formal specifcation of the conceptualization of a part of reality”, because 

the main motivation behind ontologies is that they allow the sharing and reuse of 

knowledge bodies in computational form. 

T e development of ontologies has become an engineering discipline, the so-

called Ontology Engineering (Gómez-Pérez et al. 2003), which refers to the set of 

processes and activities that concern the ontology development and the ontol

ogy life cycle, the methods and methodologies for building ontologies, and the 

tool suites and languages that support them. However, it has been noticed that 

ontology practitioners use diferent terminology to name the processes and ac

tivities involved in ontology building. Tis is due to the meteoric development 

of this new feld that has favoured the Tower of Babel (Gómez-Pérez and Juristo-

Juzgado 1993) on the defnitions for ontology engineering processes and activities. 

Nevertheless, a c o m m o n terminology is completely necessary for the ontology en

gineering feld since, as established in Bloom’s taxonomy (Bloom 1956), the lowest 

level of knowledge in any feld is terminology, and moreover no proper knowl

edge transmission is possible without terminology. Terefore, no efort should be 

discarded in order to normalize the terminology in Ontology Engineering. One 

way to overcome this confusion and the negative efects produced by any misun

derstanding in the terminology used when developing an ontology is to create a 

glossary in the ontology engineering feld, by means of consensus among experts, 

since no similar glossary exists. 

T u s , our aim in this research work was to create a glossary that: (a) contains 

and unifes the terminology in the ontology engineering feld, particularly the ter

minology related to the ontology development process as well as the explicit rela

tions between the diferent terms; and (b) is built by means of consensus among 

epistemological communities. T e decision of creating this kind of glossary was 

taken within the N e O n 1 project consortium, due to: (a) the misunderstandings 

that prevailed during diferent working meetings held among ontology research

ers, technology developers, and users at the beginning of that project; and (b) the 

need of having unambiguous understanding of the methodological components, 

i.e. the actions involved in the ontology network development process, to be in

cluded in the N e O n Methodology (Suárez-Figueroa 2010; Suárez-Figueroa et al. 

2012). 

W h e n such a decision was taken, there existed a very preliminary glossary,2 

proposed in 2001, that focused only on the terminology related to the methods 

and techniques used to defne, share, and merge ontologies. However, this small 

glossary was not dedicated to the ontology development process and it did not 

include defnitions of actions, as needed in the abovementioned project. 

All in all, the creation of this glossary was afected by the following factors: 



a. First, the very nature of the ontology engineering feld. Tis dynamic feld, as 
has just been mentioned, is in constant evolution, and new situations in ontol
ogy development are continuously emerging, such as the creation of ontology 
networks and the collaborative dimension of their development, and the new 
initiative of having data available in the Web, known as Linked Data. T u s , 
new precise terms are needed to name the novel situations. 

b. Second, in this new feld people from diferent communities participate, with 
diverse knowledge background (domain experts, sofware engineers, knowl
edge engineers, ontology engineers, etc.). In this situation, reaching consensus 
on the terms and their meanings is tantamount to winning an obstacle race. 
To this end, consensus on terminology, — defning consensus as a state of 
mutual agreement among members of a group where all opinions have been 
heard and addressed to the satisfaction of the group (Saint and Lawson 1994) 
— is needed. 

c. Tird, due to the great variety in backgrounds of the people involved, the re
sulting terminology was a clear example of cross-fertilization of other related 
disciplines, mainly Sofware Engineering and Knowledge Engineering, from 
which ontology practitioners have borrowed many terms (Devedzić 2002).3 
T u s , even existing terms had to be re-defned to describe more precisely the 
new situations. 

d. Finally, an additional factor, that seemed a considerable hindrance to the cre
ation of the new terminology and was derived from the wide interdisciplinary 
origin, was the lack of initial agreement on two fundamental “units of under
standing” (Temmerman 2000) in ontology development: “process” and “activ
ity”. T i s fact was extremely important because many of the steps followed in 
ontology building had to be categorised and consequently defned as either a 
process or an activity. 

Bearing in mind all the above mentioned factors and considering that, to the 
best of our knowledge, there was no explicit methodological process describing 
the “on-the-fy” creation of a glossary agreed by participants with diferent back
grounds (domain experts, sofware engineers, ontology engineers, philosophers, 
terminologists, etc.), we designed an iterative and collaborative methodology to 
create a glossary in the ontology engineering feld, particularly a glossary on the 
ontology development process. 

In our case, we faced the need to develop this glossary within certain time 
constraints in order to fnd c o m m o n grounds for providing unambiguous under
standing of the methodological components, i.e. the actions involved in the on
tology network development process to be included in the N e O n Methodology. 
W e also aimed at providing global coherence to the documents to be produced 



throughout the N e O n project. Although corpus-based approaches in terminology 

engineering have greatly developed as described in Ibekwe SanJuan et al. (2005), 

creating an ‘on-the-fy’ glossary as a communication tool within a project in which, 

up to a point, the corpus was built at the same time presented several conundrums 

that required some specifc approach as explained below. 

Terefore, we created our methodology taking as basis some ideas from the 

research done by Cabré and Tebé (2005) and Nuopponen (2007) for creating 

multilingual terminological products, and by Velardi et al. (2006) for defning a 

glossary in the area of interoperability of enterprise applications and sofware, as 

will be explained in Section 3. To support our methodology, new technologies, in 

particular wikis, that could allow people geographically distributed to contribute 

the process, were used. As a result of applying the iterative and collaborative meth

odology mentioned above, the N e O n Glossary of Processes and Activities was 

obtained. Tis glossary includes the defnitions of all the processes and activities 

potentially involved when developing ontology networks. 

Currently this glossary is being used by numerous ontology practitioners, al

though it cannot be thought of as completely extended to the whole ontology com

munity. However, we consider this efort as the frst step for solving the lack of a 

standard glossary in the ontology engineering feld, in contrast with the sofware 

engineering feld that boasts the IEEE Standard Glossary of Sofware Engineering 

Terminology (IEEE 610.12:1990). 

T e structure of this paper is the following. Section 2 presents the factors that 

afect the creation of a glossary of ontology development terminology. Section 3 

describes the terminological and methodological approaches analysed. Section 4 

deals with the methodology proposed for the creation of the glossary in the ontol

ogy engineering feld, while Section 5 shows a summary of the results obtained 

afer applying the methodology. T e complete glossary can be found in Annex I. 

Finally, Section 6 provides some concluding remarks. 

2. Factors afecting the creation of the glossary 

As already mentioned in Section 1, a set of diferent factors have afected the cre

ation of the glossary of the terminology on ontology development. Some of these 

factors result from the indeterminacy inherent to borrowing and merging terms 

from diferent felds. But as Antia (2007) suggested glossing Beaugrande’s (1997) 

modelling of cognition and communication, both indeterminacy and determina-

cy can be seen as two positive poles that favour that knowledge and communica

tion systems can remain dynamic. In this section we explain in detail such factors. 



2.1 Ontology Engineering: an evolving feld 

Ontology Engineering (OE) is in constant evolution, as new situations and needs in 

ontology development emerge, such as the creation of ontology networks and the 

collaborative dimension of their development, or the new initiative of having data 

available in the Web, known as Linked Data. Due to this constant evolution, the 

process of creating an “on-the-fy” glossary faces several terminological problems: 

– K n o w n terms are assigned new meanings that have to be delimited. T i s is the 

case, for example, of ontology conceptualization, ontology documentation, 

and ontology selection. 

– Concepts are named diferently in diferent moments (such as ontology modi-

fcation (Stojanovic 2004) and ontology update (Stojanovic et al. 2002), whose 

diference is not clear enough). Specialists in the feld sometimes prioritize 

certain features, thus they name the concepts focusing on those features, 

whereas some other times, though keeping most of the essential features, they 

highlight new ones, thus changing or creating terms and producing certain 

terminological instability that accordingly show the ceaseless evolution of the 

feld. 

– Some terms are defned in diferent ways at diferent stages as the feld devel

ops (such as ontology merging (Fernández-López et al. 1997; Kalfoglou and 

Schorlemmer 2003; Kotis and Vouros 2004)). 

– N e w processes and activities (e.g. ontology customization, ontology modular

ization, or non-ontological resource reuse) have emerged when large ontolo

gies are built in complex settings, and thus new terms have been created. 

T i s terminological chaos in Ontology Engineering favours the use of unstable 

and inconsistent terminology to name the processes and activities involved in on

tology development. T i s situation is the result of a lack of standardization in the 

ontology engineering terminology; that is, practitioners in the feld have not yet 

reached an explicit consensus on the defnitions for all the processes and activities 

involved in ontology engineering. To cope with this evolving feature during the 

creation of the glossary, we decided to focus only on those terms, related to the on

tology development process, that were found in the literature and were mentioned 

in any of the project meetings as relevant terms for this feld. 

At that stage, our objective was to devise some steps towards the ‘standardiza

tion’ process by focusing not only on the terminological interest, aimed at estab

lishing provisions for c o m m o n and repeated use, but also on the sense that a set 

of technical specifcations established in collaboration with and with the approval 

of the parties concerned in the process can be considered as a standardization 
process.4 



2.2 Ontology Engineering: A multidisciplinary feld 

Ontology Engineering is a discipline that attracts people with diferent backgrounds 

of knowledge (domain experts, sofware engineers, knowledge engineers, ontology 

engineers, philosophers, linguists, etc.) coming from many varied disciplines. T i s 

entire group of people was involved in the creation of the glossary on ontology de

velopment. So, agreement on the terms selected and the meaning of those terms, as 

well as the relations between them (such as subtype, composition, and synonym), 

had to be decided by consensus of all diferent parties. In this respect, we came 

across a situation described by Kerremans et al. (2008) in which human subjects 

will never share exactly the same thoughts about given referents because of the 

diferent ways in which these referents can be experienced. So, the “situatedness” 

dimension presented by these authors emphasizing the situational context in which 

understanding takes place was also considered when creating the glossary. 

However, the active participation of these people with diferent skills, w h o 

were at that moment geographically dispersed, was not always easy. To deal with 

this difculty technologically, we proposed the use of a multi-user collaborative 

framework that could (a) facilitate and accelerate the feedback and revision pro

cess, and (b) reduce the time needed to complete the glossary creation. Since the 

terminology to be included in the glossary should be collaboratively built and 

agreed upon by all the participants involved in the process, w e decided to use 

the wiki technology (Leuf and Cunningham 2001). In addition to this collabora

tive platform, we also proposed to have physical meetings and use mailing lists to 

achieve consensus at the fnal stages of the glossary creation. 

2.3 Cross-fertilization terminology 

Terminology corresponding to ontology development does not only dwell on the 

specifc vocabulary related to ontologies: concepts, relations, attributes, instances, 

but also achieves cross-fertilization by absorbing terms from other engineering 

felds that provide new visions of the possible actions to be performed in this new 

feld. By cross-fertilization, we understand the interaction between two or more 

felds of study that are mutually productive. In this respect, it is clear that new sci-

entifc or technological felds absorb terms and concepts from other disciplines by 

adapting them to the new circumstances. Take, for example, the terminology cor

responding to viral medicine and its projection and use in computer terminology, 

which has beneftted with a great number of metaphorical terms from medicine, 

or more simply, the very name ontology, as mentioned in the introduction. 

So, in the same way as artifcial intelligence practitioners borrow and reformu

late terminology from epistemology, and the neural networks community receives 



new terms from neurobiology (Ahmad 2000), the ontology engineering commu

nity has borrowed terminology mainly from two other related disciplines: Sofware 

Engineering (SE) and Knowledge Engineering (KE). Tis cross-fertilization has 

been possible respectively because: (a) ontologies are part of sofware products, 

and sometimes ontologies are considered as a kind of sofware (Suárez-Figueroa 

2010); and (b) ontologies are a way to represent domain and general knowledge. 

At this stage, it is worth mentioning that SE and K E are complementary dis

ciplines. T e major diference between KE, a feld that covers the development of 

knowledge-based systems (KBSs), and SE, a feld that deals with the application 

of engineering to sofware, is the requirement for knowledge engineers to cap

ture, represent, analyse and exploit knowledge in order to produce a successful 

knowledge-based system (Kingston 1994). However, both disciplines have similar 

aims, that is, to turn the process of developing systems (classical and knowledge-

based, respectively) from an art into an engineering discipline (Studer et al. 1998). 

As interrelated disciplines, the convergence between them has slowly gestated at 

the level of methods, techniques, tools, and procedures (Acuña et al. 1999). Given 

that we strictly focus on the development process, it is important to note that the 

description of the sofware construction process is a subject that has been studied 

in SE for many years now. 

T e situation in KE, however, is quite diferent. T e issue of the technical ac

tivities to be performed to build a K B S was debated in the 80s, but K E has never 

taken an interest in fully defning all the activities to be performed when building 

a K B S (Acuña et al. 1999). In brief, the sofware process model to be used in both 

disciplines, SE and KE, seeks to defne a series of activities to be performed to pro

duce sofware (whether conventional or knowledge-based). 

Moving now to the ontology engineering feld, many similarities and analo

gies arise if we put this feld in the context of the above mentioned disciplines. O n 

the one hand, desirable qualities for ontologies, such as being decomposable, ex

tensible, maintainable, modular, translatable, are also desirable for sofware com

ponents in SE (Devedzić 2002). For this reason, even though practitioners from 
these two disciplines may use diferent terminology, at some point they refer to 
similar processes; or it could also happen that practitioners use the same terminol
ogy with analogous meaning. Let us take some examples for both situations. For 
the frst case, we can mention ‘modular decomposition’ in SE and ‘modularization’ 
in O E that refer to the same action, which can be defned as the process of decom
posing a product into modules to facilitate its design and development (based on 
IEEE 610.12:1990). For the second case, the term ‘implementation’ is the same in 
both felds and the meaning is also similar, that is, the process of translating a de
sign or a model into hardware components, sofware components or both (based 
on IEEE 610.12:1990). 



With respect to KE, we have realized that this feld has fertilized ontology en

gineering terminology by providing some terms that have been adopted without 

variation on their defnitions. T i s means that K E terms and defnitions are di

rectly used in O E . Examples of this situation are terms such as ‘conceptualization’, 

‘formalization’, and those related to the evaluation process (‘evaluation’, ‘verifca-

tion’, ‘validation’ and ‘assessment’) (Gómez-Pérez et al. 2003; Gómez-Pérez et al. 

1995) that have the same name designations and defnitions both in K E and in O E . 

T u s , Ontology Engineering is creating its o w n terminology by absorbing 

terms from more permanent felds such as SE and KE, among others. 

2.4 Terminological confusion: Process or activity? 

As already mentioned in Section 1, two key terms in engineering development 

are ‘process’ and ‘activity’. However, these terms are not clearly delimited within 

the ontology engineering community when deciding whether a particular action 

(to be done in ontology development) is a process or an activity. T i s confusion 

afects the organizational m a p of the steps performed in ontology building. So, 

these terms should be represented in terminological resources by considering the 

situational contexts over and above the lexical ones, as suggested by Kerremans et 

al. (2008). 

Indeed, this lack of clarity does not only occur in the ontology engineering 

community but also in related felds such as SE. In other more general situations, 

this distinction has also become important, as Nuopponen (2007) claims. She 

Table 1. Summary of process and activity defnitions 

Defnitions of Process Defnitions of Activity 

General Linguistic Resources 

a series of actions or operations conducing to an organizational unit for performing a specifc 

an end (Merriam-Webster5) function (Merriam-Webster5) 

a particular course of action intended to 6 
6 any specifc behaviour (WordNet O n Line ). It 

achieve a result (WordNet O n Line ). It is 
is worth mentioning that activity is hypernym 

important to note that process is hypernym 
of action 

of activity 

Specialized Resources 

a sequence of steps performed for a given a defned body of work that is to be performed, 

purpose. A process is composed of activities including its required input and output infor-

(IEEE 610.12:1990) mation (IEEE 1074-1997) 

a function that must be performed in the 
a constituent task of a process (IEEE 1074.1-

sofware life cycle. A process is composed of 
1995) 

activities (IEEE 1074.1-1995) 



argues that although some terminologists could state that in terminology the pro

cess description may be uninteresting, for various other information specialists 

(e.g. technical writers, information system designers) detailed process mapping is 

necessary. In this latter group we can also include ontology engineers as they re

ally require diferentiating process from activity at the conceptual and ontological 

level. 

Although these two terms (process and activity) can be said to belong to the 

general vocabulary, we have realized that they have diferent meanings both in 

specialized resources (such as IEEE sofware glossaries) and in general linguistic 

resources (such as the Merriam-Webster online and WordNet online). 

Let us analyze the nuances provided by both general linguistic resources and 

specialized resources in their defnitions of process and activity. Table 1 summa

rizes the most usual defnitions for these two terms. 

T e defnitions presented in Table 1 are too general and they do not focus on 

engineering development issues, or if they do, they seem to be incomplete for on

tology engineering experts. For these reasons and with the aim of better delimit

ing the actions corresponding to process and activity, we created a new defnition 

(thus, a semantic neologism7) for these two key words. W e also considered devel

opment issues and conceptual relations such as the order in the actions performed, 

and the information required and obtained afer the actions had been carried out: 

– Activity is an action to be performed, including its required input and output 

information. 

– Process is a group or set of ordered activities. 

3. Approaches to build a glossary 

It is well known that in terminology work there are two diferent approaches, 

namely the traditional onomasiological approach proposed by Wüster (1968), and 

the semasiological one, widely accepted by translation-oriented approaches (Sager 

1993) and corpus-based approaches (Condamines 2005). Tese two approaches, 

the onomasiological and semasiological one, have been traditionally linked to the 

researchers’ background and the diferent purposes they have when facing termi

nology issues. 

O n the one hand, the onomasiological approach puts the emphasis on the 

systematic ordering of concepts and their relations as well as on the univocity of 

terms. Wüster and his followers (Felber 1979) intended to eliminate the ambi

guity from technical domains. T u s , they aimed to achieve a better communica

tion among technical users and to convince them of the benefts of standardized 



terminology. However, this pragmatic approach was later on complemented with 

an integrated, interdisciplinary view of terminology, as Budin (2010) explains. H e 

proposes an integrating approach that combines the socio-terminology dimension 

with a socio-computational dimension based on corpus. Nevertheless, this author 

warns about relying totally on the results extracted from corpora, in that data may 

not give relevant information about what domain experts really think about the 

terms concerned, unless the text explicitly refects the terms in discussion and 

there are other indicators that explain the socio-cognitive factors relevant to them. 

In the last ffeen years, with the ontologies becoming mainstream technolo

gies, the onomasiological approach has gained new vigour, as these knowledge 

representations have to be understood both by computers that require concepts 

to be unambiguous as well as by humans. In that sense, both terminologies and 

ontologies aim to reach a c o m m o n understanding of a domain, by sharing knowl

edge, although there are also diferences both in formalization, purpose, and ex-

plicitation, to mention just a few. In the computational feld, one of the challenges 

at this stage is to represent all the terminological as well as the multilingual and 

linguistic information, which can be in other lexicographic resources, and/or in 

ontologies (Huang et al. 2010, Montiel-Ponsoda et al. 2011). 

O n the other hand, the semasiological approach generally germinated in lin

guistic environments, both among translators and sociolinguists. Experts such as 

linguists, terminologists and translators took texts as point of departure to under

stand terms, extract them, capture lexical relations and build language resources, 

with diferent purposes. In this sense, corpus-based approaches have proved es

sential not only for the linguistic analysis of specialized languages (Bowker and 

Pearson 2002), but also for terminology extraction (Condamines 1995, 2005, 

Temmerman and Kerremans 2003, L’Homme 2004), defnitional patterns ex

traction (Sierra et al. 2008), taxonomy extraction (Nazar et al. 2012), identify

ing conceptual relations (Condamines and Rebeyrolle 2001), ontology build

ing (Jacquemin 2001; Malaisé et al. 2005), enriching terminological databases 

(Schumann 2012), among many others. 

However, in the case depicted in this paper, the starting point is the special

ized community of ontology engineering practitioners that, for functional and 

pragmatic reasons, decide to agree on certain terminological aspects, i.e. concept 

extension, conceptual relations and terms to be used at a certain time and for spe-

cifc purposes. So, in this sense, as Rey (2005: 324) puts it the needs of a language 

for naming, designation and lexical materialisation are a matter of onomasiology. 

T a t is to say, ontology practitioners face the situation of naming a new concept 

(a particular action in ontology development), and agree to do it by convention. 

Moreover, the focus of this glossary is specifcally on processes and activities need-



ed when building ontology networks, so the volume of the terms was not expected 

to be very high. 

As mentioned in Sections 2.2 and 2.3, the ontology engineering feld is sprin

kled with experts with diferent backgrounds, thus some terms are extracted from 

contexts in diferent content felds, such as SE and K E and agreed in a sort of 

intra-language translation. Moreover, new terms are sometimes a clear product of 

metaphorical changes, in which the resemblance of old processes is updated and 

adapted to the new feld. In this case, ontology practitioners depart from a name 

(a lexical unit) and search for its meaning and the most appropriate defnition. But 

also new terms can show a trend line of climbing up the mainstream research top

ics. In fact, this is quite c o m m o n in dynamic, cutting edge felds. 

In all these circumstances, some existing methodological work can be taken 

as the inspiration for the creation of the ontology engineering glossary. It includes 

Cabré and Tebé (2005) on creating multilingual terminological products, Velardi 

et al. (2006) on defning a glossary in the area of interoperability of enterprise 

applications and sofware, and other more specifc experiments on enhancing a 

typology of process-related relations (e.g. Nuopponen (2007)). Moreover, a trans

lation-oriented method that combines both approaches (onomasiological and 

semasiological) is the Termontography method (Temmerman and Kerremans 

2003), as explained below. 

In the former work, Cabré and Tebé (2005) present a proposal for a method

ology for creating multilingual terminological work. One of the most important 

aspects in this proposal is the participation of terminologists as well as translators 

and domain experts with the aim of achieving corpus-based linguistic enrichment 

in a terminological resource. T e methodology proposed, which is based on a 

semasiological approach, follows four phases: 

– Phase I (work preparation), which includes: (a) analysis of the starting no

menclature; (b) establishment of the work team; (c) establishment of the tex

tual and lexicographic corpus, and (d) establishment of work criteria. 

– Phase II (data preparation), whose activities are: (a) conversion of the original 

format; (b) importing data into the selected data base, and (c) data base man

agement. 

– Phase III (terminological work), in which the following activities are pro

posed: (a) search for equivalents; (b) checking those equivalents; and (c) up

dating work criteria. 

– Phase IV (work review), which includes the following activities: (a) method

ological revision of the work; (b) content revision by experts; and (c) data 

export to the required format. 



T e second analysis (Velardi et al. 2006) proposed a specifc methodology com

posed also by four stages, which can be summarized as follows: 

– First stage to defne the purpose of the glossary. 

– Second stage to build an initial list of terms and defnitions using a semiauto

matic glossary acquisition. 

– Tird stage to set up the collaborative glossary online module to support the 

sharing and extension of the glossary. 

– Fourth stage, to complete the glossary by means of manual inputs and reviews, 

that is, the extension of the glossary. 

At another level, Nuopponen’s work (2007) is very interesting, although it can

not be taken as a methodology to build a glossary. Her detailed description of a 

specifc process, the Japanese tea ceremony, provides a thorough conceptual m a p 

of all the concept relations participating in that process (temporal, agent, object, 

instrumental, teleological, resultive and locational). 

Finally, it is worth mentioning the Termontography method (Temmerman 

and Kerremans 2003), which is meant to capture and represent knowledge ac

quired from texts in a platform to be used by translators (Kerremans et al. 2008). 

T i s method follows a middle-out approach and combines theories and meth

ods for multilingual terminological analysis of the sociocognitive approach with 

methods and guidelines for ontological analysis. Firstly, an initial framework of 

categories and inter-categorial relationships is developed top-down in close col

laboration with feld specialists of the domain. Such a framework serves as a tem

plate for the manual and semi-automatic extraction of knowledge from a corpus. 

T i s framework is evolved and enriched in a bottom-up fashion as the knowledge 

elicited via textual material is then confronted with the categorical frame. T e re

sult of this method is a termontological database, which can be exported to an 

ontology and a terminological dictionary. 

4. Methodology to create a glossary in Ontology Engineering 

Despite the discrepancies found in the literature, ontology experts have reached 

a certain implicit consensus on which processes and activities should be under

taken in ontology development and on their possible defnitions. With the pur

pose of unifying and making this terminology explicit, we decided to build a 

glossary that includes key terms involved in ontology developments. So, it was 

also necessary to organize the conceptual m a p of processes and activities to bet

ter delimit the relationships among the diferent actions carried out in ontology 

development. Tis decision was taken within the N e O n project consortium, due 



to the misunderstandings that prevailed during the meetings held among ontol

ogy researchers, technology developers, linguists, and users at the beginning of 

the project. 

As previously mentioned, this initiative of creating a precise glossary of on

tology engineering terminology is the frst attempt to normalize the terminology 

(denominations and defnitions) of processes and activities in ontology building 

that also refects the relationships among all of them. 

T u s , we have designed an iterative and collaborative methodology to create 

a glossary in the ontology engineering feld, particularly a glossary on the ontol

ogy development process. During the creation of the glossary we have followed a 

middle-out approach, inspired on the approaches and methodologies summarized 

in Section 3. In such a middle-out approach ontology practitioners have to think 

frstly of the names for particular actions in ontology development; then, they 

decide on explicit defnitions for those names and for the sequence of relations 

among the concepts described. Secondly, they take terms they know and introduce 

them in the new feld, afer delimiting the meaning intension and deciding on 

the most suitable defnitions. In addition, our methodology is also grounded in a 

consensus reaching process, which is defned as a dynamic and iterative process 

composed of several rounds, where the experts express and discuss their opinions 

in order to reach the maximum agreement about a set of alternatives before taking 

a decision (Herrera-Viedma et al. 2005). 

Tis section sketches the overall methodological process followed to create 

the glossary for the processes and activities required when developing ontology 

networks by means of consensus. A high level view of this process can be sum

marized as follows: 

1. To select those actions existing in the ontology engineering feld for which 

there was a formal or a non-formal defnition (Trimble 1985; Pearson 1998) 

in documents. In these cases, the goal in the glossary creation process was to 

review and improve (if needed) such existing defnitions. 

2. To compile all the new actions for which there were no defnition at all. In this 

case, the goal was to propose a defnition and an accepted term. 

3. To classify all the actions included in the glossary as processes and activities. 

In this case, the goal is to diferentiate process from activity at the conceptual 

and ontological level. 

T e general process for identifying and defning the processes and activities in

volved in the development of ontology networks is composed of the following 

phases, which are explained in detail below: (1) Phase I. Work preparation, (2) 

Phase II. Initial glossary preparation, (3) Phase III. Terminological work, (4) Phase 

IV. Glossary revision, and (5) Phase V. Glossary publication. W e have created this 



general process based on the phases proposed by Cabré and Tebé (2005) and we 

have included some specifc tasks keeping in mind the steps proposed by Velardi 

et al. (2006). W e have also considered domain knowledge organization, as shown 

in Figure 2, and it is also suggested by the Termontography method (Temmerman 

and Kerremans 2003). A schema of our iterative and collaborative process is 

N o 
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Figure 1. General process for creating the glossary 



shown in Figure 1. It is worth mentioning that the fnal glossary, which is included 

in Annex I, was obtained afer the third round of the global process. 

4.1 Phase I. W o r k preparation 

In this phase the following activities were performed: 

– Determining the purpose of the glossary. T e main objective of the ontology 

engineering glossary was twofold: (a) to consolidate and make explicit the ter

minology on the ontology development processes and activities used by peo

ple involved in the N e O n project, and (b) to avoid ambiguity when designing 

ontology networks in this project. T e most important beneft of creating this 

kind of glossary is the conceptual representation of the terminology used re

garding ontology building actions. T u s , the fnal glossary represents a shared 

view of relevant concepts in ontology development together with their defni-

tions and terms. In this respect, we conform to ISO 1087-1:2000, in which a 

glossary is defned as a terminological dictionary that contains designations 

and defnitions from one or more specifc subject felds. 

– Setting deadlines. People involved in the glossary creation had to agree on a 

limit period of time to build the glossary. In this case, a targeted time period of 

one year was agreed for both reaching a consensus and creating the glossary. 

– Establishing the game rules. It is important to understand the main rules in

volved in the creation of the glossary. T e rules are related to the consensus-

based approach to be followed during the glossary creation. Before starting, it 

was necessary to delimit some concepts; thus, the meanings of ‘consensus’ and 

‘consensus reaching process’ were explained to the people concerned. 

– Consensus is defned as a state of mutual agreement among members of 

a group where all opinions have been heard and addressed to the satisfac

tion of the group (Saint and Lawson 1994). 

– Consensus reaching process is defned as a dynamic and iterative process 

composed of several rounds, where the experts express and discuss their 

opinions in order to reach the m a x i m u m agreement about a set of alterna

tives before taking a decision (Herrera-Viedma et al. 2005). 

– Establishing work criteria. During the creation of the glossary the following 

linguistic and terminological criteria were followed: 

– Basic principles for defning a term, mainly based on the traditional ar-

istotelic genus-species defnition, in which a defnition is a descriptive 

representation of a concept which serves to diferentiate it from related 

concepts. (Landau 1984) According to this, the selection of an appropriate 

superordinate is crucial for the intelligibility of the defning statement. In 



Pearson’s words (Pearson 1998, 86), the superordinate or closest generic 

concept should preferably be one step up in the hierarchy from the term 

being defned. Moreover, the same superordinate should be used for all 

terms that belong to the same class. T i s has been relevant for the concep

tual organization of processes and activities. 

– In this regard, for practical reasons, w e decided to use a general structure 

for each defnition that consists of (a) an entry term, the “defniendum” 

(designating the concept being defned) followed by (b) a full stop and (c) 

the defnition, the “defniens”. Such a defnition should be intensional and 

begin with the structure ‘it refers to’ followed by the broader generic (su-

perordinate) concept associated with the concept being defned, together 

with delimiters indicating the characteristics that delimit the concept be

ing defned from coordinate concepts. 

– Other basic principles on defnitions (Cabré 1993), widely accepted in 

lexicographic practice, were also taken into account. 

– Based on content: avoid circularity, defne every word in a defnition, 

and make sure that every word’s defnition says what the word means. 

– Based on style: (a) conciseness, i.e. every defnition should say the 

most in the least number of words; (b) clarity, or avoidance of ambi

guity, i.e. words should be used unambiguously; (c) appropriateness, 

i.e. the defnition should be appropriate to the target reader; and (d) 

priority of essential traits, i.e. a defnition should highlight the essen

tial features of meaning. 

– Setting up the work team. A varied number of skilled people (known as the 

Glossary team), geographically dispersed, collaborated on the consensus 

reaching process. T i s team had a well-balanced and representative partic

ipation of the diferent people involved in the process: ontology engineers, 

ontology editors, linguists and users within the N e O n project. T e team was 

composed of 25 people belonging to 9 institutions. Its diferent members had 

the following specifc roles (or functions): coordinator and contributor. 

– Coordinator: the frst author of this paper, w h o belongs to one of the in

stitutions participating in the glossary creation, led the whole process of 

building the glossary and acted also as contributor. 

– Contributor: the other participants introduced process and activity def-

nitions and commented on them. 

– Selecting the working platform. Coming from so many institutions one of the 

vital decisions was to decide the platform and technological support on which 

the glossary would be developed. T e following steps were taken: 

– To select the technological support for creating the glossary: we decided to 

use a multi-user collaborative framework, which facilitates and accelerates 



the feedback and revision process and reduces the time needed to complete 

this process. Specifcally, we decided to use the wiki technology (Leuf and 

Cunningham 2001) because it supports a higher level of consensus building 

by community members; thus, if a user disagrees with a statement, he can 

very easily modify it, delete it, comment it, etc. (Viégas et al. 2004). Currently, 

there are hundreds of wiki services available (West and West 2008) such as 

Wikimatrix, Wikiversity, Google Docs, MediaWiki, and TWiki. W e decided 

to use MediaWiki, for compatibility reasons, because the project wiki had 

also been established using this free sofware. Face-to-face meetings and 

mailing lists were also used to reach consensus at the fnal stages. 

– To create a wiki page dedicated to the consensus reaching process: the 

glossary coordinator created a non public space within the N e O n project 

wiki, where all the people involved in the glossary creation could discuss 

the ontology engineering terminology as well as express and exchange dif

ferent opinions in order to reach a fnal agreement. 

– To create a template for gathering information about processes and ac

tivities. In order to facilitate participation and save time to the rest of the 

participants, the glossary coordinator created, in the dedicated wiki, a 

template for gathering information about the processes and activities for 

Table 2. Template for processes and activities in the NeOn Glossary 

Template Slot Description 

Process or Activity Name of the process or activity 

Name 

Defnition One or several natural language (NL) defnitions (with the correspond

ing references, if needed) 

Type of Process/ In the Sofware Engineering feld, activities are grouped administra-

Activity according to tively into fve main activity groups (IEEE 1074-2006). Based on that, 

IEEE the following groups are proposed: 

a. Ontology Management 

b. Ontology Pre-Development 

c. Ontology Development 

d. Ontology Post-Development 

e. Ontology Support Activity 

T e type for a particular process or activity should be unique 

Input A list of the information required to be input of the process or activity 

Output A list of the information that is required to be output of the process or 

activity 

References References for the N L defnitions (if needed) 

Comments Other comments about the process or activity 



building ontologies. T e template, shown in Table 2, gathers not only pos

sible process and activity defnitions, but also other general and semantic 

information useful for the glossary creation (e.g. the input and output of 

the process or activity and certain relations among them). 

4.2 Phase II. Initial glossary preparation 

During this phase, the work team had to create an initial list of actions that had 

been already defned (formally or informally) in any document of the ontology 

engineering feld. T e glossary coordinator manually extracted an initial corpus of 

ontology development actions (denominations and defnitions) from the follow

ing documents: 

– Ontology development methodologies ( M E T H O N T O L O G Y (Gómez-Pérez 

et al. 2003), On-To-Knowledge (Staab et al. 2001), DILIGENT (Pinto et al. 

2004)); and 

– N e O n project use cases (Iglesias et al. 2006; Gómez-Pérez et al. 2006). 

T i s initial corpus was also extended with inputs from diferent ontology engi

neering papers and ontology experts. Tis initial glossary contained 39 ontology 

engineering actions with their defnitions and relations. Tis list was made avail

able in the dedicated wiki following the template presented in Table 2, and thus, it 

was introduced as the seed set for debate. 

T e general idea is that any action or work to be done in ontology develop

ment that needs an input and generates an output is considered to be included in 

the glossary. Tis restriction is relevant for the fnal glossary. For such an action or 

work, a term (lexical unit) and its defnition (description unit) should be created. 

Afer analyzing the relations between the diferent actions, the decision of whether 

the action is an activity or a process should be taken. At this stage, the conceptual 

analysis was also carried out. 

4.3 Phase III. Terminological work 

Within this phase, the work team performed two main tasks: (1) to identify and 

defne collaboratively processes and activities in the wiki, according to the initial 

list, and (2) to reach a consensus on process and activity defnitions. 

With respect to the frst aforementioned task, the work team was given total 

freedom to incorporate more processes and activities and/or defnitions in the 

initial glossary, and also to include more general information about the process or 

activity (such as input and output or the classifcation following the groups based 

on IEEE 1074-2006). Regarding the task of reaching consensus on defnitions, the 



team used the wiki, held physical ad-hoc meetings, and interchanged e-mails. T e 

general approach during this task was as follows: 

a. Inclusion of comments in the wiki. Each participant introduced comments for 

each process and activity available in the wiki. Tese comments could refer to, 

for example, the particular defnition a participant would prefer if there were 

more than one. Participants could also add a proposal for a new defnition for 

each process and activity in the wiki. 

b. Reaching consensus. Tree rounds to review and agree on the defnitions of 

processes and activities were held. T w o of them were based on physical ad-

hoc meetings. T e third and last round was based on mailing lists. During 

these rounds, the team took into account some informal rules for accepting or 

rejecting a particular process and activity defnition; these rules are shown in 

Table 3. 

c. Exchange of e-mails. Finally, several e-mails were sent to the N e O n project 

consortium to encourage other people, not participating in the glossary cre

ation, to put forward their ideas about ontology development terminology. 

Besides this internal agreement, the work team decided to obtain sup

port from external users with the aim of achieving the widest consensus. T e 

Table 3. Informal rules used in the consensus reaching process 

IF THEN 

T e team’s comments were generally positive T e defnition was considered as fnal 

and no major objections were raised 

T e team’s comments were generally positive, T e defnition was modifed until no major 

but someone had a major objection to the objection was encountered 

defnition 

T e team’s comments were generally negative T e defnition was ruled out 

T e team’s comments were mixed Tere were three possibilities: 

– discussions continued until positive or 

negative results were achieved; 

– discussions were postponed until the next 

meeting; 

– the issue was postponed until more infor

mation was available in the wiki 

Discussions seemed to be going on forever T e team could 

without any possibility of reaching an agree- – decide to drop the defnition, or the process 

ment or activity; 

– send for approval by voting the defnition. 

T e selected voting procedure was based on 

absolute majority 



comments received were mainly about diferentiating or making equal some 

process and activity defnitions, including missing aspects in some activity 

defnitions, and deleting some processes and activities. All the comments re

ceived were considered during the second and third round of the process. 

In sum, ffy one processes and activities were identifed and defned in this phase. 

A summary of the results is shown in Table 4. 

4.4 Phase I V. Revision 

In this phase, two types of revisions were performed over the glossary already ob

tained. O n the one hand, a content revision with respect to completeness; and, on 

the other hand, a revision regarding terminological principles. 

As for the frst one, the glossary coordinator realized that some processes and 

activities and their corresponding defnitions (e.g. Non-Ontological Resource 

Reengineering and Non-Ontological Resource Reuse) were not included in the 

glossary. T u s , afer analysing the diferent scenarios for building ontology net

works (Suárez-Figueroa 2010; Suárez-Figueroa et al. 2012), such terms and their 

defnitions were included in the glossary. Specifcally 8 new terms and defnitions 

were included in the glossary. 

As for the latter revision, the defnitions as well as their corresponding com

ments included in the updated glossary were checked and reviewed from a linguistic 

point of view by an expert terminologist. Tis expert terminologist took into account 

the linguistic and terminological criteria established in the work preparation phase. 

4.5 Phase V. Glossary publication 

Once the fnal glossary was accepted by all participants, it was published in a pub
lic website.8 

5. T e N e O n Glossary of Processes and Activities 

As a result of the process explained in Section 4, the glossary with the main pro

cesses and activities to be performed in the ontology network development pro

cess has been obtained. Tis glossary collects the 59 main processes and activities 

that are involved in the specifc feld of ontology engineering and provides defni-

tions and explanations agreed by consensus. T e glossary is ordered alphabetically 

by type of term (process or activity) and each term is related to other terms, if 

necessary. T e vocabulary included in the glossary is monolingual (English). 



Table 4. Summary of the results obtained in Phase III 
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Figure 2. N e O n Glossary of Processes and Activities 

Figure 2 shows the whole N e O n Glossary of Processes and Activities, where 

the diferent types of arrows have the following meanings: (1) arrows with dashed 

lines mean “a process is divided into activities” ̀; (2) arrows with solid lines mean 

“type of”; and (3) arrows with dotted lines mean “synonymy”. 

It is worth mentioning that within the N e O n Glossary, the following three 

situations can be distinguished: 

a. Some of the processes and activities have maintained their defnition taken 

from the literature. T i s is the case, for example, of “ontology confguration 

management”, “ontology evolution”, and “ontology formalization”. T i s situa

tion is directly related to the cross-fertilization factor presented in Section 2.3. 

b. For most of the processes and activities, the defnition has been changed and 

adapted according to past defnitions found in the literature and based on par

ticipants’ comments and discussions. W e can mention, for example, “ontology 

conceptualization”, “ontology documentation”, “ontology matching”, and “on

tology selection”. T i s situation is a clear result of the evolutive nature of the 

ontology engineering feld as mentioned in Section 2.1. 

c. N e w processes and activities and their defnitions have been created during 

the glossary creation, either because the process or activity did not previously 

exist in the literature, or because they had not been defned, as it happens in 

the following cases: “ontology annotation”, “ontology comparison”, “ontology 
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O. Search 

O. Selection 



customization”, “ontology diagnosis”, “ontology elicitation”, “ontology enrich

ment”, “ontology extension”, “ontology learning”, “ontology localization”, “on

tology module extraction”, “ontology partitioning”, “non-ontological resource 

reengineering”, “ontology repair”, “non-ontological resource reuse”, “ontol

ogy search”, and “ontology upgrade”. T i s situation shows the dynamicity and 

evolving features of the ontology engineering feld as well as its multidisci-

plinary dimension as we presented in Sections 2.1 and 2.2, respectively. 

In addition, the N e O n Glossary includes the following relations among the defned 

terms: (a) subtype (a particular general action can be divided hierarchically speak

ing into subactions, which are more specifc); (b) composition (a process is com

posed by a set of ordered activities); and (c) synonymy (a particular designation 

for an action can be equivalent linguistically speaking to another designation). T e 

terms and their defnitions included in the N e O n Glossary are presented in Annex 

I in alphabetical order classifed into process or activity. 

6. Conclusion 

Ontology Engineering is a discipline in constant evolution. N e w ontology build

ing approaches appear (like the creation of ontology networks and the reuse of 

any knowledge resource available) and new applications based on semantic is

sues emerge (such as the Linked Data initiative). As a consequence of this evolu

tion, the terminology used by ontology practitioners is sometimes unclear and 

fuzzy and can create misunderstandings. Terminological clarifcations should be 

made explicit so as to allow a proper knowledge transmission in this engineer

ing feld. O n e way of facing this challenge is to normalize the terminology used 

in Ontology Engineering. T e frst attempt to this terminological normalization 

was the creation of a glossary on the main processes and activities involved in 

ontology development. T i s glossary should: (a) contain and unify the terminol

ogy in the ontology engineering feld, particularly the terminology related to the 

ontology development process, as well as the explicit relations between the difer-

ent terms; and (b) be built by means of general consensus among epistemological 

communities. 

W e have analysed in depth the diferent factors that could afect the creation 

of the glossary. Our study reveals four key factors to be taken into account. O n e is 

the dynamic, evolutive nature of the ontology engineering feld, as already men

tioned. A second factor refers to the multidisciplinary dimension of the ontology 

engineering feld, in which people from diferent communities participate, with 

diverse knowledge background (domain experts, linguistics, sofware engineers, 



knowledge engineers, ontology engineers, etc.). T i s second factor implies the 

third one, the cross-fertilization of terminology coming from other related dis

ciplines, such as Sofware Engineering and Knowledge Engineering. Finally, an 

additional factor is the lack of initial agreement on two fundamental terms in on

tology development: process and activity. 

Bearing in mind all these factors, we have designed an iterative and collabora

tive methodology to create a glossary in the ontology engineering feld, particu

larly a glossary on the terminology involved in ontology development. To devise 

this methodology, we have drawn on two related works: one for creating multilin

gual terminological products (Cabré and Tebé 2005) from which we have taken 

advantage of its general steps, and the other for defning a glossary in the area of 

interoperability of enterprise applications and sofware (Velardi et al. 2006) from 

which we have reused and adapted some specifc tasks. W e have also considered 

domain knowledge organization, as suggested by the Termontography method 

(Temmerman and Kerremans 2003). 

In addition, it is worth mentioning that our iterative and collaborative meth

odology is based on a middle-out approach in which ontology practitioners think 

frstly on the names for particular actions in ontology development, then decide 

on explicit defnitions for those names; and secondly, they take terms they know 

and introduce them in the new feld, afer delimiting the meaning intension and 

deciding on the most suitable defnitions. In addition, this methodology is also 

grounded in a consensus reaching process. 

To support our methodology, new technologies, in particular wikis, to allow 

people geographically distributed to contribute the glossary creation, have been 

used. T i s kind of multi-user collaborative framework facilitates and accelerates 

the feedback and revision processes and reduces the time needed to complete the 

whole process. 

As a result of applying our iterative and collaborative methodology, the N e O n 

Glossary of Processes and Activities has been obtained. Tis glossary identifes 

and defnes all the current processes and activities potentially involved when de

veloping ontology networks. In addition, the glossary also includes the relations 

between the diferent concepts and terms, which will undoubtedly beneft the 

global understanding of the terminology in this feld. It is important to mention 

that the glossary is a key asset in the N e O n Methodology framework (Suárez-

Figueroa 2010; Suárez-Figueroa et al. 2012). Currently this glossary is being used 

by numerous ontology practitioners, although it cannot be thought of as com

pletely extended to the whole ontology community. However, we consider this 

efort as the frst step for solving the lack of a standard glossary in the ontology en

gineering feld, in contrast with the sofware engineering feld that boasts the IEEE 

Standard Glossary of Sofware Engineering Terminology (IEEE 610.12-1990). 



In this paper we describe the methodology and provide an explicit solution 

to the problem of how to create a glossary (a) reusing some existing terms, (b) in

volving diferent communities, and (c) applying mechanisms and tools to achieve 

consensus. 

Our methodology presents both lights and shadows. O n the one hand, the 

fact that (a) the glossary creation has involved people with diferent backgrounds 

coming from many varied disciplines, and (b) the ontology engineering terminol

ogy has infuences from closed engineering felds (such as sofware and knowledge 

engineering) is a means of enriching the terminology included in our glossary. In 

addition, the use of collaborative technology to support the methodology has ben-

eftted the implication of people geographically disperse, thus avoiding the need of 

having only physical meetings for the glossary creation. T e iterative nature of our 

methodology has allowed the gradual improvement and revision of the terminol

ogy being defned in the glossary. However, there are also some shadows in the 

process. First, the multidisciplinary dimension of the ontology engineering feld 

has made it difcult at some points to put all the diferent viewpoints together in 

some specifc terminological defnitions. With respect to the technological sup

port, we realized that, especially at the beginning of the process, some actors in

volved in the glossary creation but not accustomed to using wiki tools had minor 

problems on how to contribute the process. Finally, the iterative dimension of our 

methodology could lead to an unfnished glossary creation process. To avoid this 

problem we had to determine a fxed period in which the proposed methodology 

would be applied. 

O n the other hand, one important issue to be taken into account is the evolu

tive nature of the ontology engineering feld. T e current N e O n Glossary includes 

defnitions for those processes and activities that were used in the feld in the pe

riod in which the glossary was created. However, new neologisms recently emerg

ing (such as a new sense for ontology summarization, and new actions in ontology 

development like ontology winnowing and ontology trimming, or new actions 

related to the Linked Data initiative) should be included in the revised version 

of the glossary. Our long term goal is to have a more complete and commonly-

agreed glossary, which could become the terminological reference in the ontology 

engineering feld. In this regard, it is important to note that the glossary is mainly 

addressed to the ontology engineering community, that is, terminology used in 

defnitions are closer to ontology engineers than to, for example, sofware devel

opers and fnal users. For future work, it could be also interesting to analyze how 

terms defned in the glossary have evolved both formally and semantically and 

verify to what extent they are used in the literature, and whether concepts have tra

versed other felds and their own limits. As mentioned in the introduction, these 

cutting-edge felds are constantly innovating in technology, and, consequently, in 



terminology too. However, this analysis and the subsequent results can be object 

of a future study. 
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Notes 

1. http://www.neon-project.org/ 

2. http://www.jfsowa.com/ontology/gloss.htm 

3. Tis cross-fertilization process has been especially fruitful in diferent areas of computer sci

ence as some authors have pointed out. W e refer more interested readers to Aguado de Cea 

(1994/1996) and Meyer et al. (1997). 

4. For a deep analysis on ‘standardization’ see D e Vries (1997). 

5. http://www.merriam-webster.com/ (accessed on 23rd October 2012). 

6. http://wordnetweb.princeton.edu/perl/webwn (accessed on 23rd October 2012). 

7. A neologism can be a new word (simple or complex) with a new meaning and an existing 

word (simple or complex) used in a new feld with a new meaning. 

8. http://mayor2.dia.f.upm.es/oeg-upm/fles/pdf/NeOnGlossary.pdf 

9. Non-ontological resource is defned as a knowledge resource whose semantics has not yet 

been formalized by means of an ontology. Elements in this set are glossaries, dictionaries, lexi

cons, classifcation schemes and taxonomies, and thesauri. 

10. Ontological resource is defned as a set of elements extracted from a set of available ontolo

gies in order to solve a need. Elements from this set can be ontologies, ontology modules, ontol

ogy statements or ontology design patterns. 
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Appendix I. N e O n Glossary of Processes and Activities 

Processes: 

– Ontology Aligning. It refers to the activity of fnding the correspondences between two or 

more ontologies and storing them. A synonym for this activity is Ontology Mapping. 

– Ontology Design Pattern Reuse. It refers to the process of using available ontology design 

patterns in the solution to diferent modelling problems during the development of new 

ontologies. 

– Ontology Module Reuse. It refers to the process of using available ontology modules in the 

solution of diferent problems. 

– Ontology Reengineering (Gómez-Pérez and Rojas-Amaya 1999). It refers to the process of 

retrieving and transforming a conceptual model of an implemented ontology into a new, 

more correct and more complete conceptual model, which is re-implemented. 

– Non-Ontological Resource Reengineering. It refers to the process of retrieving and trans

forming a non-ontological resource9 (data bases, controlled vocabularies, etc.) into an on

tology. 

T i s process could be compared with the ontology learning activity with the diference that 

in this activity the knowledge is only transformed into conceptual structures, whereas in 

the process of reengineering non-ontological resources the sources can be transformed into 

conceptual structures and instance data. 

– Non-Ontological Resource Reuse. It refers to the process of taking the available non-onto-

logical resources (data bases, controlled vocabularies, etc.) for the development of ontolo

gies. 

– Ontological Resource Reuse. It refers to the process of using available ontological resources10 

(ontologies, modules, statements, or ontology design patterns) for solving diferent prob

lems (e.g. the development of diferent ontology-based applications, the activity of ontology 

aligning (as background knowledge), etc.). 

– Ontology Reuse. It refers to the process of using available ontologies for solving diferent 

problems. 



– Ontology Statement Reuse. It refers to the process of using available ontology statements in 

the solution of diferent problems. 

– Ontology Validation. It refers to the ontology evaluation process that compares the meaning 

of the ontology defnitions against the intended model of the world aiming to conceptualize. 

It answers the question “Are you producing the right ontology?”. 

Activities: 

– Ontology Annotation. It refers to the activity of enriching the ontology with additional in

formation, e.g. metadata or comments. 

– Ontology Assessment. It refers to the activity of checking an ontology against the user’s re

quirements, such as usability, usefulness, abstraction, quality. 

– Ontology Comparison. It refers to the activity of fnding diferences between two or more 

ontologies or between two or more ontology modules. 

– Ontology Conceptualization. It refers to the activity of organizing and structuring the in

formation (data, knowledge, etc.), obtained during the acquisition process, into meaningful 

models at the knowledge level and according to the ontology requirements specifcation 

document. T i s activity is independent of the way in which the ontology implementation 

will be carried out. 

– Ontology Confguration Management (Gómez-Pérez et al. 2003). It refers to the activity of 

recording all the versions of the documentation, sofware and ontology code, and of control

ling the changes. 

– C ontrol (Gómez-Pérez et al. 2003). It refers to the activity of guaranteeing that the activities 

scheduled in the ontology development process are completed and performed in the man

ner intended. 

– Ontology Cu stomization. It refers to the activity of adapting an ontology to a specifc user’s 

needs. 

– Ontology Diagnosis. It refers to the activity of identifying parts of the ontology directly 

responsible for incorrectness and incompleteness. Ontology diagnosis is triggered by ontol

ogy validation. 

– Ontology Documentation. It refers to the collection of documents and explanatory com

ments generated during the entire ontology building process. 

Examples of the documents external to the implemented ontology include ontology require

ment specifcation document, sources used for acquiring knowledge, ontology conceptual

ization document, design and decision criteria, etc. 

T e information inside the implemented ontology includes natural language comments, on

tology metadata, and implementation code. 

In summary, anything that could be useful to help users, w h o did not build the ontology, 

to understand and learn how the ontology was built. Note that the level of granularity of 

descriptions can help the understanding of the ontology. 

– Ontology Elicitation. It refers to the knowledge acquisition activity in which conceptual 

structures (e.g. T-Box) and their instances (e.g. A-Box) are acquired from domain experts 

and other knowledge resources. 

– Ontology Enrichment. It refers to the activity of extending an ontology with new conceptual 

structures (e.g. concepts, roles and axioms). 

– Ontology Environment Study. It refers to the activity of analyzing the environment in which 

the ontology is going to be developed. 

– Ontology Evaluation. It refers to the activity of checking the technical quality of an ontology 

against a frame of reference. 



– Ontology Evolution (Stojanovic 2004). It refers to the activity of facilitating the modifcation 

of an ontology by preserving its consistency. 

Ontology Evolution can be seen as a consequence of diferent activities during the develop

ment of the ontology. 

– Ontology Extension. It refers to the ontology enrichment activity for stretching the ontology 

in width. 

– Ontology Feasibility Study (Gómez-Pérez et al. 2003). It refers to the activity of answering 

questions such as “Is it possible to build the ontology? and/or “Is it suitable to build the on

tology?”. 

– Ontology Formalization (Gómez-Pérez et al. 2003). It refers to the transformation of a con

ceptual model into a formal or semi-computable model according to a knowledge represen

tation paradigm (e.g. description logics, frames, and rules). 

– Ontology Forward Engineering (Gómez-Pérez and Rojas-Amaya 1999). It refers to the ac

tivity of outputting a new implementation of the ontology on the basis of the new conceptual 

model. 

– Ontology Implementation. It refers to the activity of generating computable models accord

ing to the syntax of a formal representation language (e.g. RDF(S), O W L , and FLogic). 

– Ontology Integration. It refers to the activity of including one ontology in another ontology. 

– Knowledge Acqui sition for Ontologies. It refers to the activity for capturing knowledge (e.g. 

T-Box and A-Box) from a variety of sources (e.g. documents, experts, data bases, etc.). W e 

can distinguish between Ontology Elicitation, Ontology Learning and Ontology Population. 

– Ontology Learning. It refers to the knowledge acquisition activity that relies on (semi-) auto

matic methods to transform unstructured (e.g. corpora), semi-structured (e.g. folksonomies 

and html pages) and structured data sources (e.g. data bases) into conceptual structures (e.g. 

T-Box). 

– Ontology Localization. It refers to the adaptation of an ontology to a particular language and 

culture. 

– Ontology Mapping. It refers to the activity of fnding the correspondences between two 

or more ontologies and storing/exploiting them. A synonym for this activity is Ontology 

Aligning. 

– Ontology Matching. It refers to the activity of fnding or discovering relationships or cor

respondences between entities of diferent ontologies or ontology modules. 

Ontology Matching can be seen as the frst stage of Ontology Aligning. 

– Ontology Merging. It refers to the activity of creating a new ontology or an ontology module 

from two or more, possibly overlapping, source ontologies or ontology modules. 

– Ontology Modifcation (Stojanovic 2004). It refers to the activity of changing the ontology 

without considering the consistency. 

– Ontology Modularization. It refers to the activity of identifying one or more modules in an 

ontology with the purpose of supporting reuse or maintenance. 

A distinction between Ontology Module Extraction and Ontology Partitioning can be 

made. 

– Ontology Module Extraction. It refers to the activity of obtaining from an ontology some 

concrete modules that could be used for a particular purpose (e.g. to contain a particular 

sub-vocabulary of the original ontology). 

– Ontology Partitioning. It refers to the activity of dividing an ontology into a set of (not nec

essary disjoint) modules that together form an ontology but that can be treated separately. 



– Ontolog y Population. It refers to the knowledge acquisition activity that relies on (semi-) 

automatic methods to transform unstructured (e.g. corpora), semi-structured (e.g. folkson-

omies and html pages) and structured data sources (e.g. data bases) into instance data (e.g. 

A-Box). 

– Ontology Pruning. It refers to the activity of discarding conceptual structures (e.g. part of 

T-Box) of a given ontology that are not or no longer relevant. 

Pruning can be used in combination with ontology learning methods to discard potentially 

irrelevant learned concepts/relations. 

– Ontology Quality Assurance (Gómez-Pérez et al. 2003). It refers to the activity of assuring 

that the quality of each and every process carried out and each and every product built (on

tology, sofware and documentation) is satisfactory. 

– Ontolog y Repair. It refers to the activity of solving errors (incompleteness, incorrectness) in 

the ontology. T i s activity is triggered by ontology diagnosis. 

– Ontolog y Requirements Specifcation. It refers to the activity of collecting the requirements 

that the ontology should fulfl (for example, reasons to build the ontology, identifcation of 

target groups and intended uses). Such requirements may be reached through a consensus 

process. 

– Non-Ontological Resource Reverse Engineering. It refers to the activity of analyzing a non-

ontological resource in order to identify its underlying components and creating a represen

tation of the resource at higher levels of abstraction. 

– Non-Ontological Resource Transformation. It refers to the activity of generating an onto-

logical model at diferent levels of abstraction from the non-ontological resource. 

– Ontolog y Restructuring (Gómez-Pérez and Rojas Amaya 1999). It refers to the activity of 

correcting and reorganizing the knowledge contained in an initial conceptual model, and 

detecting missing knowledge. 

T i s activity contains two diferent tasks: analysis and synthesis. T e goal of the analysis 

is to evaluate the ontology technically, that is, to check that the hierarchy of the ontology 

and its classes, instances, relations and functions are complete (contain all the defnitions 

required for the domain of chemical substances), consistent (there are no contradictions in 

the ontology and with respect to the knowledge sources used), concise (there are no explicit 

and implicit redundancies) and syntactically correct. O n the other hand, the synthesis task 

seeks to correct the ontology afer the analysis phase and to document any changes made. 

– Ontology Reverse Engineering (Gómez-Pérez and Rojas-Amaya 1999). It refers to the activ

ity of outputting a possible conceptual model on the basis of the code in which the ontology 

is implemented. 

– Scheduling (Gómez-Pérez et al. 2003). It refers to the activity of identifying the diferent ac

tivities and processes to be performed during the ontology development, their arrangement, 

and the time and resources needed for their completion. 

– Ontolog y Search. It refers to the activity of fnding candidate ontologies or ontology m o d 

ules to be reused. 

– Ontolog y Selection. It refers to the activity of choosing the most suitable ontologies or on

tology modules among those available in an ontology repository or library, for a concrete 

domain of interest and associated tasks. 

– Ontolog y Specialization. It refers to the ontology enrichment activity for extending the on

tology in depth. 

– Ontolog y Summarization. It refers to the activity of providing an abstract or summary of the 

ontology content. 



T e summary can include, for example, a couple of top level concepts in the ontology class 

hierarchy (perhaps a graphical representation of these top-level concepts and the links be

tween them). 

– Ontology Translation. It refers to the activity of changing the representation formalism or 

language of an ontology to another. Ontology translation can be part of an ontology reengi-

neering process. 

– Ontology Update. It refers to minor changes carried out in an ontology that could not be 

considered an upgrade. 

– Ontology Upgrade. It refers to the activity of replacing an ontology with a new version. 

– Ontology Verifcation. It refers to the ontology evaluation activity that compares the ontol

ogy against the ontology requirement specifcation document (ontology requirements and 

competency questions), thus ensuring that the ontology is built correctly (in compliance 

with the ontology requirements specifcation). 

It answers the question “Are you producing the ontology right?”. 

– Ontology Versioning (Stojanovic 2004). It refers to the activity of handling ontology changes 

by creating and managing diferent versions of the ontology. 
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