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DEVELOPMENT OF AN ONTOLOGICAL
MODEL FOR THE DOMAIN OF

IT ENTERPRISE SUSTAINABLE
DEVELOPMENT

06’exmom docaidncenns ¢ cmanuil pozsumox IT-nionpuemcmea. O0num 3 naibirvus NPoOIEMHUX MICUDL
€ KOHKpemusauis npedmemnoi obracmi 3 ypaxysannam cneyugicu disavrocmi IT-nionpuememea. Ha cvozooui
icnye nmesna Kinvbkicmo 00caiowcensy 6 06Aacmi CMaAi0zo0 PO3GUMKY, NPome, 8PaAxosyouu cneyudiKy OisivHocmi
IT-nionpuemcmea, a came me, w0 20106HUM 1020 AKMUBOM € PO3POOKA NPOZPAMIOZ0 3abe3neueiis, O0CAIONCeHL,
noe’ssani iz ananisom cmanozo possumxy IT-nionpuemcms, eidcymni. Came momy, neput 3a 6ce, NOCMA€E NUMAHHI
y npedcmasienii 3nams npo npedmemuy obracmy. B pesyivmami 020, nepcnexmusHum € pospodKa mooei, axa
6 6idobpancara 06’ exmu domeny ma 36’°s3xu Mixe numu. Taxum 3aco6om € OHMON02il, SKi € POPMATIZ08aANHUM NPeEO-
cmasaennsam 3uans npo domen. Y pobomi posensdacmocs sadaua nobydosu onmonozii ois npedmemnoi obracmi
cmanozo poseumxy IT-nionpuemcmea, w0 6KII0OUAE HACTYNHT eMAN:

— 00TPYHMYBaNHA GUKOPUCTRAHIS OHMOL02IT 0Nt OMENHO20 MOOCTI0BANHS;

— KOPOMKY Xapaxmepucmury 0CHOGHUX KPOKie no6ydosu onmonozii 32iono 3i cmandapmom IDEFS.

Hasedeno 30ip ma ananis oxrcepen 0ns popmysaniis eepoaiviux cneuudivauii npedmemnoi obracmi. Cnio a-
SHauUML, WO PO3POLIEHA OHMONO02is BKII0UAE MPU BUOU NPEOCMABLEHILA: BePOATILHULL, 2PAPTUHUT MA AHATIMUYHULL.
B meacax danoi pobomu nasedeno mirvku dsa npedcmasienns (epapiviui ma anarimuunuil). /{ns epagiunozo
npedcmasienis onmonozii Oyia suxopucmana cxemamuuna mosa Schematic Language (SL) cmandapmy IDEFS,
wo exmouae 6 cebe Kinvka eudie diazpam 0ns nobydosu onmonozii. Y pamxam npoeedenozo docuioicenns Oyia
suxopucmana xomnosuyitina cxema (Composition Schematics), saxa € mexanizmom zpagiunozo npedcmasienis
CKA0Y KAAcie onmonozii. [ns ananrimuuinozo npedcmasienns 6yao UKOPUCIMANO YUCLeHI NPeOUKamis, OCKiLb-
Ku npu 30ibwenni ma ymounenni onmonozii npedmemmnoi obracmi danuii mamemamuunuil anapam 3abesneuye
nadiinicmv pesyavmamis. Pospobnena onmoinozis nepedbauac ymounenns ma posuupenis 6ionosiono 0o 6umoz
npoexmis, de dana onmonozis Oyoe GUKOPUCTNOBYBAMUCS, HANPUKAAO, 01 PO3POOKU eKCNepmHoi cucmemu ois
supiwenns 3adau npeomemnoi obiacmi.
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development of an IT enterprise. The aim of research is
development of an ontological model of the domain of

1. Introduction

As a rule, sustainable development is associated only
with a part of environmental conservation, but this concept
considers the world as an integral system, and therefore
each link in this system requires special attention. The
area of information technology (IT) is no exception, which
should also be considered from the point of view of sus-
tainable development. It should be noted in the study of
this issue the work [1], in which attempts were made to
formalize this domain through the development of ontology.
However, the main attention is paid to assessing sustainable
development in terms of only IT enterprise management
processes. In the works [2—4], characteristics and features
of the sustainable development of enterprises are given,
but the specifics of the IT industry are not taken into
account. Therefore, the presentation of knowledge about
the subject area and the development of a model that
reflects domain objects and the relationships between them
are relevant. Thus, the object of research is the sustainable

sustainable development of an IT enterprise.

2. Methods of research

Ontologies are used in the work according to the IDEF5
standard [5]. «Ontology is a dictionary of domain terms and
their formal descriptions (axioms) that limit the content of
terms in this dictionary and provide a consistent interpreta-
tion of the data used by the dictionary» [5]. Formally, the
domain ontology can be defined as a triple: O=(X,R,F),
where X ={x;|x; —notions or terms of domain,i=1n}, R=
={1‘1,r2,...,r,,,}, R: x;xxyX...xx,, F: X xR — finite set of in-
terpretation functions defined on concepts and/or relation-
ships. A special case of the problem of many interpretation
functions is a glossary compiled for many concepts.

The advantages of using ontologies are:

— standardization of domain terminology into a single

information basis for all project participants;

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 3/2(47), 2019

43 — )



— INFORMATION AND CONTROL SYSTEMS:
REPORTS ON RESEARCH PROJECTS

I55N 2226-3780

— reuse when changing project requirements and de-

velopment products;

— development management by sharing access to in-

formation to various project participants.

The ontology construction process, according to the
IDEF5 methodology, consists of five main actions [6]:

1. The study and systematization of the initial condi-
tions. This action establishes the main goals and contexts
of the ontology development project, and also distributes
the roles among project members.

2. Collection and accumulation of data. At this stage,
the necessary source data are collected and accumulated
to build the ontology.

3. Data analysis. This stage is the analysis and group-
ing of the collected data and is intended to facilitate the
construction of terminology.

4. The initial development of ontology. At this stage,
a preliminary ontology is formed based on the selected data.

5. Refinement and approval of the ontology. The final
stage of the process.

Ontology can be used to solve the following problems:

— coordination of processes, documents, products;

— systems design;

— modeling and reengineering of business processes;

— designing a conceptual scheme.

The following sources were analyzed for domain research:

— The 2030 Agenda for Sustainable Development [7];

— Sustainable Development Strategy of Ukraine until

2030 [8];

— scientific research of scientists in periodicals [9—11];

— monographs [12, 13];

— regulatory framework (standards, laws, etc.) [14—16];

— a survey of domain experts.

3. Research results and discussion

A fragment of the developed ontology is given in the
work; it contains 31 terms from the subject area of sus-
tainable development of an IT enterprise.

The ontology development process consisted of the
following steps:

— definition of domain boundaries, project goals and

domain context;

— data collection and analysis — the study of the sources

of terms, the selection of terms for the ontology, the

establishment of relations between them, a verbal de-
scription of the terms;

— development of ontology — creation of a schematic

(graphic) and analytical description of ontology;

— checking the completeness and correctness of the

ontology in accordance with the requirements.

This paper presents the developed ontology using verbal
descriptions of terms, graphic representations according to
the schematic language Schematic Language (SL) of the
IDEF5 standard and an analytical description.

Schematic Language (SL) of the IDEF5 standard in-
cludes several types of diagrams for constructing ontology.
In the framework of research, a Composition Schematics
was used, which is a mechanism for graphically representing
the composition of ontology classes and actually represents
ontological research tools based on the principle «What
consists of what». In particular, compositional schemes
allow you to visually display the composition of objects
belonging to a particular class [6].

The importance of developing information technology
for evaluating the maturity of an IT enterprise, taking into
account the principles of sustainable development, is shown
in ontology in the Fig. 1. The ontology in Fig. 1 is built
on the basis of concepts, the terms of which make up the
dictionary of the subject area under study, and the relation-
ships between them. The «part of> relationship is applied
in the compositional part of the scheme and reflects the
composition of the object; «Subkind of> — in the classifi-
cation part of the scheme and indicates a type of object.

For the analytical representation, the mathematical
apparatus was used, namely predicate calculus, since when
increasing and refining the ontology of the subject area,
it provides reliable results [17]. Each concept of domain
be defined in the form of a predicate, formula, and axiom.

According to Fig. 1 sustainable development of an IT
enterprise can be defined by a nonempty set S:

B {directionsof sustainable development, }

principles, goal No. 9, tools, parts, strategies

The formula for the sustainable development of an IT
enterprise will be as follows:

$ = PS5 (directions_of_sustainable_development)a
A P (principles) A PS (goal No.9) A PS (tools) A
A PS5 (parts) A P (strategies),

where P$ — «part of» relation.
Axioms for S are:

Vdirections_of sustainable developmentV
VprinciplesVgoal No.9VtoolsV
VpartsVstrategies — S.

According to the principles of sustainable development
can be represented as:

S ={principles} —

— 8, ={eco—effectives, eco—equity, eco—efficiency},
for which the formula will look like:

S, = P51 (eco —effectives) A P5 (eco —equity) A

AP (eco—efficiency),

where P% — «subkind of» relation.
The axioms for §; are:

Veco —effectivesVeco — equityVeco — efficiency — .

Thus, the developed ontology can be used to create
information technology for the evaluation of an IT en-
terprise, taking into account the principles of sustainable
development. The advantages of this ontology thanks to
the tools used, namely the IDEF5 standard, are acces-
sibility, simplicity, comprehensibility and visualization for
users of the ontology. According to predicate calculus as
an analytical representation of ontology, the advantage is
ensuring the reliability of results and ease of development
for experts. It should be noted that this ontology involves
the expansion, increase and refinement in connection with
the boundaries of projects where it can be used.

4
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Fig. 1. Ontological model of the domain of sustainable development of IT enterprises;: ——» —

4. Conclusions

This work is the result of developing ontology for the
sustainable development domain of an IT enterprise, pre-
sented using verbal, graphic and analytical specifications.
The developed ontological model of the domain of sus-
tainable development of an IT enterprise is the basis for
the development of information technology for assessing
the maturity of an IT enterprise, taking into account
the principles of sustainable development. The developed
ontology facilitates the perception and understanding of
domain. The developed ontology includes three types of
representation: verbal, graphic (in accordance with the
IDEFS5 standard) and analytical using predicate calculus.
In turn, the developed ontology involves the refinement
and expansion in accordance with the requirements of
projects where this ontology will be used, for example,
to develop an expert system for solving domain problems.
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