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Plotnikov N.I.

Ontological design of the concepts of the safety

Abstract: The safety of technosphere activity presupposes the
existence of scientific grounds for research and development of
an intellectual product in the form of technical regulation
standards. The problem of identification of the subject and
definitions of aviation safety notes contradictions and
inconsistencies in the terms and definitions of existing practiced
standards. The solution of the terminological problem is
possible through the reduction of the meanings of the linguistic
units of the word and the definition of the term. The method of
ontological designing in this paper is considered as a scientific
approach to reduce the uncertainty in the description of
complex structural objects and events.
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Introduction

The ontological design of a subject consists in describing the totality
of all concepts included in the object under study and establishing the
relationship of these concepts. The concept of “relation” is the main
category of the subject of danger. “The subject of research can be
precisely safety relations, and from the position of relations it is possible
to make a description of the subject area of research” [1].

Generic and specific differences of concepts are established on the
basis of dividing the concept of the largest volume according to the signs
of parts and are a condition for deriving the definition of the concept [2].
So, designing consists of: (1) establishing relationships of concepts, (2)
establishing the basis of a generic concept, (3) deriving a definition of a
concept.

Safety model. The subject of (security) is represented as a subset of
the subject of danger. Security are objects of natural origin, are created
artificially and respond to existing and emerging hazards. According to
the concept theory, danger and safety are seen as inconsistent opposite
concepts. Since safety is the complete absence of danger, the concept of
security has zero volume. Consequently, the concept of security is
postulated as identical to the concept of security, and the statements
“observation, calculation, control” of safety and security are allowed.
The ontological model of the danger space is structured as two spaces
and four objects (figure 1).
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Figure 1 — Ontological model of the danger space

Relationships and Definitions of Safety. Objects enter into
relationships that name the roles of the parties involved in the activity.
The logical model of the danger space is structured as two subspaces and
four objects. A glossary of the main terms of the hazard space is
presented (table 1).

Table 1 — Glossary of key danger terms

Concepts Objects Relations
Danger [D] d threatening d —d impact
& d threatetned d <«-d exposure
, S  protecting < d protection
Safet ty) [S -
afety (security) [S] S  protected —d protectability

The following definitions are derived.

Danger impact d —d is the ratio of the threatening object d ,
which has signs of the impact of damage to the threatened object d .

Danger exposure d <« d is the ratio of the threatened object d ,
which has signs of exposure (vulnerability) to the threat and damage
from the impact of the threatening object d .

Protection from danger <« d is the ratio of the protected object

, which has means of protection from damage and from the impact of a

threatening object d .

86



Protectability from danger = —d is the ratio of the protected
object , which has the property of counteracting and absorbing damage
from the effects of the threatening object d .

Danger. The term (statement) of the subject “danger” [D]
constitutes the semantic space of objects (Eq. 1):

[D]: - (d -d ), Vd D, (1)

which have features (characterized) denoted by each of the terms: d -
threatening object that has the characteristics of a subject of threat and
names the property of possible damage (harm, loss) to the threatened
object d ; d - threatened object that has signs of exposure
(vulnerability) to a threat and names the property of possible damage
from the impact of a threatening object d .

Safety. The subject term “safety” [S] constitutes the semantic space
of objects (Eq. 2):

[S]: <« (s s ), Vs cS, (2)

which have features denoted by each of the terms: S - protecting
object that has features of protection (means) from possible damage from
the impact of a threatening object d ; S - protected object that has the
property (protectability) of counteracting and absorbing possible damage
from the impact of a threatening object d .

The universal danger space decomposes into a direct sum of
subspaces (Eq. 3):

D=d d s s, A3)
where (d -d s -s ) is the items denoted by each of the terms.
The structure of the danger space is a set of subspaces (Eq. 4):

Di=(d-d)> (s-s)>S . 4)

Safety (security) management [SM] is the term is defined as
counteraction the exposure to danger d < d of the threatened object
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d to the threatened object to a threatening object d : means of
protection <« d of the protected object S ; protectability properties
— d of the protected object s (Eq. 5):

[SM]: < d | (s-s)v(svs) =|d|:<—D. (5)

In this definition, the roles and relations of objects are logically
substantiated, the transition of the threatened object d from the danger
space to the roles  and/or s of the security space. In the absence of a
threatening object d and/or a threatened object d , there is no danger D

(Eq. 6):

The need for security for the threatened object d arises in the space
of relations <« d and/or —d . The type of relationship for the
threatened object d depends on the counteraction of d : means of
protection and/or security properties. It is important to remember the
difference that the means are understood as the external attributes
(protection) of the threatened object, and the object itself has the safety
properties (protectability).

Conclusion. Normative regulation in the development of standards
begins with the derivation of definitions and terms of subject activity that
meets the requirements of effective management [3]. The description of
subject activity must begin with a humanitarian study of the subject.
Abstract concepts such as danger and safety are extremely difficult to
structure and classify. This paper proposes a method for overcoming this
problem by means of ontological design and development of a model
with a description of the name of the subject, objects of activity and
relations of objects [4]. An ontological model of the object of danger,
logically justified definitions of danger and safety, definitions of objects
and relations of objects, definition of safety management have been
developed.
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Yunaxkaa B.O.

I[Ipobaembl o0ecniedyeHuss 0€30MACHOCTH YIIPABJICHUS CJI0KHBIMH
NMPOMBIILICEHHBIMHA 00beKTAMH NMPH MOJAECPHU3ALMHU NTPOU3BOICTBA B
COBPEMEHHBIX YCJI0BHUAX

AnHoTamusi:  PaccmaTpuBaroTcss ~ OCHOBHBIE — TIPOOJIEMBI
COBEPIICHCTBOBAHUS MHTETPUPOBAHHBIX CUCTEM KOHTPOJIS U
YIPaBJICHUSI CIOKHBIMU PACIPEACICHHBIMUA TPOMBIILICHHBIMU
oovektamu (CPIIO) mnpm modsTanmHOW  MOJEpPHU3AIMH B
YCIOBUSIX CAaHKIMH W umnoprozamenieHusi. C y4eTom 3TUX
YCIOBUM H  TpeOOBaHWM TOBBIINIEHUS O€30MACHOCTH U
sapdexktuBHOCTH  ympaiaenus — CPIIO  anamusupyroTcs
BO3MOXHOCTH MNPUMEHEHHS PA3JIMYHBIX IMOAXOJOB HA ATarax
MPOEKTUpOBaHUSd MW MojaepHu3aiuu TUNoBbix ACYTII wu
ACOIY wna 0a3e TEXHOJOTMH YCOBEPIIEHCTBOBAHHOTO
MOHHUTOPHHTA U YIPABJIECHHUS.

KiioueBble cJjI0Ba: CI0XHBIE TEXHOJOTHYECKHE OOBEKTHI,
0€30MacHOCTh yIpaBJICHUS, YCOBEPIICHCTBOBAHHBIN
MOHUTOPHUHT, YyCOBepIIeHCTBOBaHHOE YynpasieHue, ACYTII,
ACOLY
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