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Abstract. The UPON Lite methodology is developed as a lightweight approach
for Ontology Engineering. In contrast to more rigorous engineering methods,
UPON Lite is oriented towards a reduced dependence on ontology engineers,
which ensures its ease of use for the development of application ontologies. The
existing scientific literature reports on six practical applications of the approach
in several domains, but they lack a detailed elaboration of the development pro-
cess that was followed. Therefore, this paper investigates how the UPON Lite
development process is reproducible in an actual business context. This is
achieved by a case study analysis of UPON Lite in the context of a public organ-
ization. For each step of the methodology, the analysis lists the guidelines of the
seminal work and describes the case study implementation. This is the starting
point for a further operationalization of UPON Lite to increase its adoption in
academia and practice.
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1 Introduction

The UPON Lite methodology [1] is developed as a lightweight approach for Ontology
Engineering, which helps domain experts better understand and communicate about
their business environment. Ontology Engineering describes the set of activities that
need to be performed in the development of an ontology [2]. In this respect, an ontology
is defined as “an explicit specification of a shared conceptualization ” [3]. Depending
on the level of generality, a distinction can be made between top-level (or foundational),
domain, task and application (i.e. depending on a task in a particular domain) ontologies
[4]. In contrast to more rigorous and systematic methodologies, UPON Lite explicitly
aims at ease of use and a reduced dependence on ontology engineers [1]. Given the
focus of Upon Lite on the collective input of domain experts, it is particularly useful
for the design of domain, task and application ontologies.

The UPON Lite development process consists of six interdependent steps: (i) domain
terminology, (ii) domain glossary, (iii) taxonomy, (iv) predication, (v) parthood and
(vi) ontology [1]. For each step, De Nicola & Missikoff not only describe what the
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outcome should be, but also how this can be achieved and which challenges should be
overcome. Since it came into existence in 2016, the seminal paper of UPON Lite is
cited 72 times (i.e. reported by Google Scholar on December 22, 2020). However, only
few researchers report on a practical application of this method to develop ontologies.
This is confirmed by a literature search, in which “Upon Lite” was used as a search
string to search for relevant papers that are published since 2016. This yielded six prac-
tical applications (i.e. two papers in the Web of Science Core Collection [5, 6] and four
additional works in Google Scholar [7—-10]). These applications span different domains,
including safety regulations [6], data science [8], intellectual property [9, 10], smart
building [7] and social networks [5].

Furthermore, these papers primarily focus on the end-result of the development pro-
cess, which is the shared conceptualization and standardized vocabulary about the par-
ticular domain. However, this limits actual insights for other researchers whether
UPON Lite can be replicated as proposed in the seminal work. Therefore, the following
research question is put forward:

How can the UPON Lite development process be reproduced in an actual business
context?

To tackle this research problem, the UPON Lite development process was applied
in the practical context of a public organization. This case study enables us to explore
the extent to which the current development process is applicable in a real-life organi-
zational context. This is a first step that is needed for the further adoption of the UPON
Lite methodology in both academia and practice.

The paper is structured as follows. While Sect. 2 describes the set-up of the case
study methodology, Sect. 3 reports on the guidelines of the seminal work and the de-
scription of the case study application. This enables us to conclude the paper and iden-
tify opportunities for future research, which are described in Sect. 4.

2 Methodology

A case study is the appropriate methodology for this research as we want to answer
“how” the UPON Lite development process can be reproduced in an actual business
context. Furthermore, the development process is a contemporary set of events executed
in the real-life context of a public organization [11]. Finally, UPON Lite makes the
development process less dependent on ontology engineers, which means that the re-
searcher has little control about the actual outcome of the process [11]. As we investi-
gate a single unit of analysis (i.e. the application of the UPON Lite development pro-
cess) in a one-time application, the research has a holistic single-case design [11].

The case study organization is a public agency, which is responsible to perform in-
ternal audits with authorities at different administrative levels with the aim of managing
financial, legal and organization risks. In total, 30 employees participated in one or
more steps of the development process, including three managers (i.e. 60% participa-
tion), five senior auditors (i.e. 71% participation), 20 junior auditors (i.e. 80% partici-
pation) and two audit support officers (i.e. 100% participation). It is important to note



that a different constellation of domain experts was involved in the different steps,
which is important for a broad validation of the results. The organization was chosen
as a convenience sample as it is in need for a better communication between their staff
members. For new or externally hired employees, it takes quite some time to master the
organization-specific jargon. Moreover, there appear to be ambiguous terms between
different divisions. As such, this context could benefit from the development of a semi-
informal ontology, which is “expressed in a restricted and structured form of natural
language to increase clarity and reduce ambiguity ” [12]. Given this low level of for-
mality, the UPON Lite methodology is suited for the development of an appropriate
ontology.

3 Results

3.1 Domain Terminology

Seminal Guidelines [1]. The first step is oriented towards the identification of a lexi-
con, which lists the relevant terms that characterize the targeted domain. The analysis
of domain corpora (e.g. textual documents, directories, dictionaries, taxonomies, stand-
ards and ontologies) is a suitable starting point, but postprocessing of the extracted
terms requires intervention of domain experts. To keep this intervention effective, this
social validation can be implemented by a simple voting system.

Case Study Implementation. To identify characteristic terms in the case study do-
main, it was decided to use four public textual documents including a management plan,
a charter and management guidelines. The selection of the terms is based on the iden-
tification of the common terms, with an upper limit of 50 concepts. This choice was
made to keep the scope of the next steps manageable. To this end, a self-written python
program was used to retrieve the nouns from the documents. These were manually re-
fined to identify the most common concepts. As the objective of Upon Lite is to itera-
tively adapt the ontology as the domain evolves, the ontology can be extended in a next
iteration. Furthermore, the experts could add extra domain terms if needed. The 50
terms were socially validated by a working group of five employees (i.e. one senior
auditor, three junior auditors and one audit support officer), which could decide to ac-
cept or reject their relevance. Each term that received acceptance by the majority of the
employees (i.e. > 50%), was retained. This social validation resulted in the acceptance
of 40 terms, while no extra terms were added.

3.2 Domain Glossary

Seminal Guidelines [1]. The aim is to set-up a domain glossary, in which the terms of
the lexicon (from step 1) are textually defined, while also indicating possible synonyms.
If possible, definitions should be based on authoritative sources. In case of various con-
tradictory descriptions, different points of view can be resolved by social validation.



For the identification of the synonyms, it should be decided which is the ‘preferred
term’ by a vote of the domain experts. Finally, the terms are structured in three catego-
ries (i.e. object, process and actor) and a distinction is made between complex, atomic
and reference properties [13]. The resulting list of entries could be sorted alphabetically.

Case Study Implementation. Four employees (i.e. one senior auditor, two junior au-
ditors and one audit support officer) supplemented the lexicon of 40 terms with a de-
scription and the assignment of a category (i.e. object, process, or actor). In addition, it
was asked to indicate synonyms. Given the amount of work, each expert was presented
a different set of 20 terms, making sure that each term of the lexicon was covered. The
answers were consolidated by the ontology engineer and contradicting issues were
identified.

The results were presented to the others employees for social validation, with a spe-
cific focus on open issues with respect to definitions, the assigned category and the
preferred term in case of synonyms. In total, 13 experts participated in this validation
round (i.e. two managers, two senior auditors, eight junior auditors and one audit sup-
port officer), which led to an alphabetically ordered glossary. Specific results per cate-
gory can be found in Table 1.

Table 1. Results of the domain glossary.

Unanimous | N0 unani- Validated
Category assignment mous as- Synonym
signment
Object 9 7 0
Process 14 3 2
Actor 6 1 0

Besides the lack of a unanimous decision about the relevant category for 11 terms,
the ontology engineering identified five outstanding issues with respect to a consistent
naming and description of terms. These issues were taken to the taxonomy step, in
which further validation is provided (see Sect. 3.3).

3.3  Taxonomy

Seminal Guidelines [1]. The objective is to implement a social approach to organize
the domain terms in a generalization/specialization hierarchy in each of the term cate-
gories (i.e. object, process and actor). This step also includes the identification of struc-
tural concepts, which are abstract terms that are rarely used in practice but enable to
structure the domain knowledge. The results can be represented in a tabular form, in
which each of the columns represents a certain level of specialization. In this step, the
results of the previous activities (i.e. terminology and glossary) can be further revised.

Case Study Implementation. The generalization/specialization hierarchy per category
was prepared by the ontology engineer. This was particularly useful to establish a first



proposal of possibly relevant structural concepts. The hierarchies were represented in a
tabular and visual form and subsequently discussed by five staff members (i.e. four
junior auditors and one audit support officer) during a collaborative meeting. Based on
their remarks, the ontology engineer was able to refine these hierarchies. The results
show that four specialization levels were used for the Object category, three for Actor,
while two levels were sufficient for the Process category. The specific number of terms
for each specialization level can be found in Table 2. The bold figures concern struc-
tural terms. Besides this, the open issues from the domain glossary step were discussed
between the participants of the meeting. This discussion enabled to resolve the issues
by obtaining an agreement on a certain alternative by the majority of the attendees (i.e.
> 50%).

Table 2. Numeric results of the domain glossary.

Top-level First-level Second-level Third-level
concepts specialization | specialization | specialization
Obiject 2 5 19 2
Process 2 13 - -
Actor 2 6 1 -

3.4  Predication

Seminal Guidelines [1]. In this step, terms representing atomic, complex, or reference
properties are identified and connected to the domain entities they characterize. Fur-
thermore, the type and cardinality of the properties should be determined. If the latter
aspects are too technical for the domain experts, its specification might be taken over
by the ontology engineer. All these predication aspects can be represented in a tabular
structure.

Case Study Implementation. The predication was prepared by the ontology engineer,
which was presented for discussion and social validation in a collaborative meeting
with five domain experts (i.e. one senior auditor and four junior auditors). The results
of the predication were visualized in a tabular form [1] and via diagrams. Individual
contact with two staff members was established afterwards to resolve outstanding is-
sues, for which no majority was obtained during the collaborative meeting. In total, 48
reference properties with cardinality constraints were identified.

3.5 Parthood

Seminal Guidelines [1]. The parthood step is oriented towards connecting (material
and non-material) entities to their components in a part-whole hierarchy. Specific chal-
lenges are the differentiation between parthood and specialization and between par-
thood and properties. Therefore, social validation should be combined with the inter-
vention of the ontology engineer.



Case Study Implementation. Possibly relevant parthood relations were identified by
the ontology engineer. This enables to complete partial decompositions by introducing
additional terms (e.g. pre-investigation in Fig. 1). This preparation was validated based
on a discussion by four employees (i.e. one manager, one senior auditor and two junior
auditors) during a collaborative meeting. Agreement was obtained between the majority
of the employees, which resulted in five decompositions visualized both in a tabular
form and via diagrams. The visual representation of the decomposition of ‘Audit’1 can
be found in Fig. 1.

Audit

Pre-

investigation Preparation Field work Reporting Follow-up

Fig. 1. Example of the decomposition of ‘Audit’.

3.6 Ontology

Seminal Guidelines. The last step in the development process aims at the implemen-
tation of the final ontology based on the results of the previous steps. This includes a
representation of the relations, type constraints and cardinality constraints. Further-
more, the conceptual knowledge could be encoded through a formal language, such as
OWL [14]. A last important aspect is the evaluation of the ontology based on syntactic,
semantic, pragmatic and social quality [15].

Case Study Implementation. All documents, tables and diagrams from the previous
steps were collected and made available to all employees. To ensure that the semi-in-
formal ontology can be easily accessed, it is implemented as a Word document with
internal links to the tables and diagrams. This choice was motivated by Wikipedia, as
this online encyclopedia integrates a huge amount of information through internal and
clickable links. After the presentation of the complete ontology, its quality was evalu-
ated by a questionnaire. Table 3 gives an overview of how the semantic, pragmatic and
social quality is operationalized in this questionnaire. As we did not use a formal lan-
guage to describe the ontology, the syntactic quality is not relevant in this case. As the

! Case-specific details are omitted to guarantee the anonymity of the organization.



original questionnaire [16] was used for the evaluation of conceptual models, the items
were rephrased to the use of an ontology. Each item was measured on a 7-point Likert
scale with response options ranging from strongly disagree to strongly agree. Addition-
ally, the domain experts were given the opportunity to give qualitative feedback about
the quality of the ontology.

Table 3. Operationalization of the quality of the ontology

Quality dimension Operationalization

Semantic quality - Check for inconsistencies by domain experts [1]
Perceived semantic quality [16]

Perceived ease of understanding [16]

Perceived usefulness [16]

User Satisfaction [16]

Pragmatic quality
Social quality

The questionnaire was completed by 22 employees, including two managers, three
senior auditors, 16 junior auditors and one audit support officer. With respect to seman-
tic quality, the check of the ontology by the domain experts did not reveal any incon-
sistencies in the presented models. This qualitative evaluation is supplemented by a
median score of 5.75 for the perceived semantic quality [16]. This shows that the re-
spondents tend to agree with the items underlying the construct. A similar conclusion
can be drawn with respect to the perceived ease of understanding, which has a median
score of 5.5. Social quality was measured by both perceived usefulness and user satis-
faction with respective median scores of 5 and 5.25. This shows a slight agreement with
the items. Twelve respondents also provided qualitative feedback, of which ten reac-
tions primarily concern positive sentiments with respect to the usefulness of the ontol-
ogy to improve the internal communication. The negative reactions question the moti-
vation for the development of the ontology and the use of structural terms.

4 Conclusion & Future Research

This research investigated how the UPON Lite development process can be reproduced
in an actual business context. The case study analysis shows that the main guidelines,
as proposed by de Nicola and Missikoff [1], are applicable in the case study context.
The success of the application is also supported by the positive evaluation of the semi-
informal ontology by the domain experts. However, the seminal work could be ex-
tended by more detailed guidelines about keeping the scope of the development steps
manageable (see Sect. 3.1 and 3.2), the use of visual diagrams to represent results (see
Sect. 3.3 — 3.5), alternative forms of the implementation of the ontology (see Sect. 3.6)
and an operationalization of the evaluation (see Table 3). Besides this, a further speci-
fication of the role of the ontology engineer in the development process is needed. Alt-
hough the seminal work claims that its role should be reduced to the implementation of
the final ontology (i.e. step 6), the case study learnt that the ontology engineer is also
indispensable to prepare and take ownership of the other steps in the development pro-
cess. To improve the generalizability of these findings, future work is needed to show
their applicability by executing other case studies in private and public organizations.
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