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DEVELOPMENT OF THE MODEL OF A DOMAIN REPRESENTATION IN THE DECISION
SUPPORT SYSTEMS

The amount of information to be processed to make effective and informed decisions in the enterprises management in modern conditions of social
development necessitates the use of decision support systems (DSS). Systems of this class provide storage and processing of large volumes of
necessary information in a certain domain. At the same time, the high dynamism of the modern world leads to the fact that the domain represented in
the system may change. This feature of modern conditions of DSS use determines the relevance of ensuring the adaptability of this systems class. This
article presents the results of research on improving considered systems adaptability by providing the possibility of the modifying domain model
represented in system being without making changes to the software architecture. The studies were aimed at resolving the discrepancy between the
requirements of the systems adaptation efficiency to new functioning conditions and the actual duration of the existing adaptation procedures. It is
shown that the traditional approach to the model representation, based on the mapping of the domain model in the relational database structure requires
the involvement of specialists in the databases development and data access software. Standard procedures for the execution of such applications can
take a long time. The approach which assumes that the domain model is stored in a special type of database in which the description of real objects,
their attributes, attribute values and relations between them become records in the tables of such a database has been proposed as a solution for the
discrepancy. This determines the possibility of the domain model modifying by changing of the tables contents without modifying structure of such
database. To determine the such database structure, the domain representation model formalized description based on set theory has been made. The
proposed approach is the basis for a software system design, using which will allow to modify the specific domain model directly by decision makers
without involving correspond software developers. The primarily implementation area of the proposed solution is data-oriented DSS.

Keywords: decision support systems, domain model, description of the object by a set of characteristics, adaptability of decision support
systems, modification of the domain model.

A. E. IBYXIJIABOB, A. B. /IOJITOPYKOB, C. P. ILIOBKOIUIAC

PO3POEKA MO/IEJII IIPEACTABJIEHHSA ITIPEJIMETHOI OBJIACTI B CUCTEMAX IIITPUMKH
NPUMHATTS PINIEHD

O6csr inpopmarii, mo migsrae o0poOIi Uit BUPOOICHHS e)EKTUBHUX i OOIPYHTOBAHMX pIllleHb NPH YIPABIIHHI ITiINPHEMCTBAMU B Cy4acHHX
YMOBax PO3BUTKY CYCIIIBCTBA, BUKJIMKAE HEOOXiTHICTH BUKOPHCTAHHA CHCTEM HinTpuMKu npuidHATTS pimensb (CIIIIP). Cucremu Takoro kiacy
3a0e3meuyloTs 30epiranas i 00poOKy BenHMKUX o0csriB HeoOXigHoi iH(opmanii B meBHiH mpexMerHii obmacti. IIpy nmpoMy BHCOKa AMHAMIYHICTH
CY4YacCHOTO CBIiTy NpPH3BOAWTH [0 TOTO, IO MOJEIb MPEAMETHOI 00JAaCTi, IO MPEJCTABISEThCA B CHCTEMi, MOXE 3MiHIOBaTHCA. Taka 0coOIHMBiCTh
cydacHuX ymoB 3actocyBaHHs CIIITP 00ymMOBIIOE aKTyalbHICTh 3a0€3MEUCHHs aJaTHBHOCTI CHCTEM JaHOTO Kiacy. Y JaHil CTaTTi MpeACTaBICHI
Pe3yIbTaTH HOCIiKEHb, IPUCBSIYCHHUX ITi[BUINCHHIO aJaTUBHOCTI PO3IIITHYTUX CHUCTEM 33 PaXyHOK 3a0e3IeUeHHs MOKIIMBOCTI Mo ikamii Mozerni
npeameTHoi obxacri, o npencrapiserbes y CITTIP, 6e3 BHeCeHHs 3MiH B apXiTeKTypy HPOrpaMHOro 3abe3nedcHHs. JlocnikeHHs Oyan crpsMOoBaHi
Ha PO3B'SA3aHHS CYNEPEYHOCTI MK BUMOTAMH OTIEPATHBHOCTI aIalTallii CHCTEM JI0 HOBUX YMOB (DYHKIIIOHYBaHHS i pEaJbHOI TPUBAIICTIO ICHYFOUHX
npouenyp anantamii. [TokasyeTbes, MO TpaguUidHUI MiAXiX A0 TMOJAHHS MOJEINi, 3aCHOBaHWI Ha BiOOpakeHHI MOJeNi mpeaMeTHoi o0aacTi B
CTPYKTYpi pensuiiiHoi 6a3u 1aHKX, B pa3i HEOOXiHOCTI 3MiHM BUMArae 3aqy4eHHs (axiBIiB 3 po3pobKku 6a3 JaHHUX i MPOrPaMHOTO 3a0e3MEUCHHS IS
nocTymy a0 maHuX. CTaHTapTHI MPOLEAypH BUKOHAHHS TaKHX MOAHGIKaIiif MOXXYTb PO3TATHYTHCS Ha JOCHTH TpHBAIHK dac. B fKkocTi pimeHHS
MPOIOHYEThCS MiAXiN, KUl mependadae 30epiraHHS Mojelni ImpeaMeTHoI obyacTi B 06a3i JaHWX CIIELIaJIbBHOTO BHUJY, IPH SIKOMY OINC PeadbHHX
00'exTiB, 1X aTpuOyTIB, 3HAaUCHb ATPHOYTIB i BIAHOCHH MDK HHUMH CTAIOTh 3allMCaMH B TaONUIsAX Takoi 0asu manux. Lle BH3Hayae MOXIMBICTH
MoaMbikamii Mozeni npeaMeTHOT 001acTi IUIAXOM 3MiHM BMICTY TaOJHIb Takoi 0a3u naHux 0e3 Moaudikauii cTpyKkTypu. J{s BU3HAYEHHS CTPYKTYPH
TaKoi 6a3y JaHWX BUKOHAHO (hOpMaTi30BaHMI OIMC MOJENI IPeCTaBICHHS IIPeAMETHOI 001acTi Ha OCHOBI TeOpil MHOXKHH. 3alipONOHOBAaHHH ITiIXix €
OCHOBOIO JUIsl pO3POOKH CTBOPEHHS MPOIPAMHOI CHCTEMH, 3aCTOCYBAHHS SKOi JO3BOJHMTh MOAM(IKyBaTH MOJelb KOHKPETHOI NpeAMeTHOI obiacti
Oe3nocepeiHbo (GaxiBISIMU 11010 HPUHUHATTS pillieHb Oe3 3aly4yeHHs NpPEeACTaBHHUKIB po3poOHMKa BianoigHoi cuctemu. Cdeporo BIPOBaKEHHS
3anpoIOHOBAHOTO pimeHHs € nepi 3a Bece CIITIP, opieHTOBaHI Ha J1aHi.

Ku1ro4oBi c10Ba: cuCTeMHU MIATPUMKH HPHAHATTS PillleHb, MOAEIB MIPEIMETHOI 001acTi, omuic 00'eKTy HAOOPOM XapaKTEPHUCTHK, afallTHBHICTh
CHCTEM MiATPUMKH NPUHHATTS pillieHb, Moau(iKallis MOJEIi MPeAMETHOT 06acTi.

A. 3. ABYXTJIABOB, A. B. JOJIT'OPYKOB, C. P. LIOBKOITIAC

PA3PABOTKA MOJEJI PEJICTABJEHMS IPEAMETHOM OBJACTU B CHCTEMAX
MHNOAAEPKKU NIPUUHATUSA PEIIEHUU

O0beM mHpoOpMaIHK, MOMIeKaIei 00paboTke Ui BBIPAOOTKH S(G(EKTHUBHBIX M OOOCHOBAaHHBIX PEUICHHW TPH YIPABICHHU MNPEANPUITHSIMU B
COBPEMEHHBIX YCIIOBHAX PAa3BUTHUs OOIIECTBA, BBI3BIBAET HEOOXOANMOCTE HCTIONB30BaHMs CUCTEM TToIepkkn npuHsTHs pemennii (CIITIP). Cucremsr
TaKoro Kiacca 00ecreYnBaroT XpaHeHne 1 00paboTKy OonbIMX 00bEMOB HEOOXOAMMO HH(OPMALUK B HEKOTOPOIT peaMeTHOH obnacTu. [Tpu sTom
BBICOKAsl THHAMUYHOCTh COBPEMEHHOTO MHpa MPUBOIHUT K TOMY, YTO MOJIEIb IPEIMETHOM 00IaCcTH, MPEACTABIIEMON B CHCTEME, MOXET H3MCHSITHCS.
Taxast ocoOeHHOCTh coBpeMeHHbIX ycnosuii mpumeHerns CIITIP obycnaBnnBaeT akTyabHOCTE 0O€CIIEUeHNs alaTUBHOCTH CUCTEM JTAaHHOTO Kiacca.
B naHHO# cTaThe MHpEACTaBICHBI PE3yNbTaThl MCCICIOBAHHM, MOCBSIICHHBIX ITOBBINICHUIO aJalTHBHOCTH PAacCMaTPHBAEMBIX CHUCTEM 3a CHET
obecredeHNsT BOSMOKHOCTH MOAM(UKALINK MOJIECIH HPEACTABISIEMON IPEIMETHOM 001acT 6e3 BHECCHUSI N3MCHEHHMI B apXHTEKTYPy HPOTPAMMHOTO
obecnieuenns. HMccienoBanns ObIIN HAaNPABIICHBI HA Pa3peIICHHE MPOTUBOPEUHs MEXKY TPEOOBAHHAMH ONEPATUBHOCTH aJalTalliH CHCTEM K HOBBIM
yCIOBUSIM (DYHKIMOHMPOBAHHUS M PEalIbHOH IPOIOKHTEIBHOCTBIO CYIIECTBYIONMX Ipoueayp ajantaruu. IToka3blBaeTcst, YTO TpaIMIHOHHBII
HOZXOJ K IIPEeICTaBICHHIO MOJIENH, OCHOBAHHBIH Ha OTOOPaXKCHUH MOJIEIH IPEAMETHONH 00IaCTH B CTPYKType PEILIIHOHHON 6a3bl JaHHBIX, B CIIydae
HEoOXOMMOCTH M3MEHEHHs TpeOyeT MPHUBIICYEHN CIEIUAIICTOB M0 pa3padoTKe 6a3 JaHHBIX M IIPOrPaMMHOTO 00ECIIEUeHHs IS IOCTYTIA K JJAHHBIM.
CTaHfapTHBIC TPOLEAYPHl BBHINOIHEHUS TAaKMX MOAM(UKALMIA MOTYT pPacTAHYTbCS Ha JOCTaTOYHO JUIMTEIbHOE BpeMs. B KkauecTBe pemreHus
IpeIaraeTcs HoAX0, KOTOPBIH Ipe/ronaraeT XpaHeHHe MOJIENH IIpeAMeTHOi obnacTy B 6a3e JaHHBIX CHEIHAILHOTO BU/A, IPH KOTOPOM OIHCAHHE
peabHBIX 00BEKTOB, MX aTPUOYTOB, 3HAUECHUH aTPUOYTOB M OTHOLICHUH MEXy HUMH CTAHOBATCS 3alUCAMH B TaOJIMIAX Takoil 6a3bl JaHHEIX. DTO
ompenesseT BO3MOXHOCT MOMU(MHKALMH MOJCTH MPEIMETHOH 00nacTH IyTeM H3MEHEHHs] CONCPIKMMOro TaliiMIl Takod 0a3bl NaHHBIX 0e3
Moau(UKaUU CTPYKTYpsl. [ ompeneneHnst CTPyKTYpbl TakoW 06a3bl JaHHBIX BBINONHEHO (OPMAIU30BAHHOE ONHCAHUE MOJIENU HPEICTABICHUS
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IpeMETHOH 00JIacTH Ha OCHOBE TEOPHU MHOXKECTB. IIpeu1oxkeHHbIH OAX0] ABISIETCS. OCHOBOM ISl pa3pabOTKH CO3JaHUSI IIPOrPAMMHOIl CHCTEME,
IpHMEHEHHe KOTOPOH MO3BOIUT MOAU(HIUPOBATE MOAEIb KOHKPETHOH HMpEeIMETHOH 00JIAacTH HEMOCPEACTBEHHO CIEHHAIHCTaMU 110 HMPHHSITHIO
pelieHuil 0e3 MpUBICYEHHS NpeICTaBUTENeH pa3paboTynka cOOTBETCTIBYIOMmeH cucTeMsl. Chepoil BHEAPEHUS MPEUIOKEHHOTO PEIeHHs SBISTIOTCS

npexae Beero CIIIIP, opueHTHpOBaHHbBIE HA AaHHBIE.

KiroueBble ¢10Ba: CUCTEMBI MOANEPKKH MPHHATHSA PELICHUI, MOIeNb MpeIMeTHOI 001acTH, OnucaHue 00BEKTOB HAOOPOM XapaKTEpHCTUK,
alalITUBHOCTH CUCTEM IOANEPIKKU IPHHATHS PeUICHNH, MOAU(UKALUS MOJETN IPEAMETHOH 001acTH.

Introduction.

The effectiveness of activities in most industries is
determined by the quality of decisions that are made.
Decisions can be considered “good” if in the process of
their preparation all known factors are analyzed, possible
consequences of the decisions taken are determined, they
are accepted by the deadline. Such an approach is
important for the management of enterprises, for
predicting the development of economic situations, in
military affairs, in medicine, in power engineering, etc.

The amount of information to be processed to make
effective and informed decisions in the enterprises
management in modern conditions of social development
necessitates the use of decision support systems (DSS).
Systems of this class provide storage and processing of
large volumes of necessary information in a certain
domain.

At the same time, the high dynamism of the modern
world leads to the fact that the domain area represented in
the system may change. This feature of modern conditions
of DSS application determines the relevance of research
on improving the adaptability of this class systems.

Literature review and problem statement.

General decision making issues are presented
in [1-3]. Questions on the purpose of DSS, their
classification, their structure and principles of
development can be found in [4-6]. In [6] presented in
particular the definition of DSS, which is considered in
the research. Decision Support System (DSS) is a
computer-aided computer system whose goal is to provide
assistance to decision makers in difficult conditions for a
complete and objective analysis of the subject activity.
DSS in most cases is an interactive automated system that
helps decision makers use data and models to identify and
solve problems and make decisions.

Requirements defined for the DSS, include one
which considered that in such a class of systems it is
necessary to ensure the possibility of adapting changes to
requirements and external conditions for making
decisions. In turn, the provision of such a "flexibility"
contributes to improving the reliability of systems, which
refers to the ability of the system to perform the required
functions over a long period [7].

Adaptability of data-oriented DSS can be achieved
by quickly changing the domain model presented in the
DSS. Traditionally, the domain model in such systems is
implemented in the tables structure of the DSS data
management system. The most common is the variant of
organizing data storage in relational databases [8, 9]. If the
database structure changes, either the field (s) will be
added to a specific table, or a new table will be added.
Modern development practices suggest that a graphical
user interface is being developed to fill tables with data.
This can be either desktop forms or web-pages. Changes
in the structure will necessarily require changes to the data

entry interface. In work [10] it is shown that at the present
time to modify the DSS database and the interface for its
content only specialists with special knowledge and skills
can be involved. Taking into account the fact that these
specialists and users are often far from each other, the
time for modifying the database structure and software
modules for data manipulation can take quite a long time,
makes relevant the possibility of making changes by users
of the system.

Thus, it can be argued that there is a contradiction
between the requirements of the efficiency of adapting
systems to new operating conditions and the actual
duration of the existing adaptation procedures. The
solution may be to modify the database structure without
the participation of programmers and without refactoring
software components.

An approach to solving this problem was proposed
in [10]. But practical developments have shown that the
presented approach does not take into account the
existence of a connection between typical objects of the
region.

The purpose of the article.

The purpose of the article is improving a method of
structuring information about the domain, which used in
decision making process, due to the representation in mo-
dels of the relationship between the objects of the domain.

Representation domain method improvement.

The essence of an approach to structuring is based on
a fact that a subject industry is a set of objects. Each
object describes a set of characteristics whose values form
a clear idea of it. Experts should define types of classes
for the structuring of the subject industry. Such a division
will allow organizing the characteristics in a bulk form
and provide in a certain sequence according to user
requirements. The principle of representing the types of
objects is demonstrated in Fig. 1. Formally the type of
TOb; objects can be described as follows

TOb; = (NTOb;,RATOb?), €))

where NTOb; — a name of a type;
RATOb' —a set of descriptions
associated with this type

characteristics

RATOb! = {RAY}. )

Each element of a RATOb' set corresponds to
establishing a connection between an object type and the
corresponding characteristic:

RAY & Ay, — TOD,. ©)

It is assumed that there is a set of characteristics A =
A, Ay, oo A1, Ay Asrs - Ay, Which can be used to
describe any type of an object.
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Fig. 1. Structure of representation of a typical object of the
subject field

Also, when establishing a connection "object type-
characteristic", a class K;j
(K} € K', K" is a set of classes of the i-th type defined for
the content structuring of the characteristics) is defined, to
which a characteristic will be included, as well as

restrictions are determined on the value of the
characteristic RA;... So:

RAY, = (Ap.Kij,PAYL). 4

Thus, a feature is included in only one class K;; The

list of PA; limits depends on the type of value of the
characteristic and differs when using the characteristic to
describe objects of different types. The field of use of the
method allows one to determine that the characteristic can
store the value of one of six types: integer values (not a
small part is allowed); numeric (the small part is allowed);
symbolic; logical (true or false); date and time.

For each characteristic, restrictions are set for
acceptable values. If a characteristic type is set to "listed",
then a pre-defined set of possible values from which you
can choose the desired option is pre-defined for it. For
non-listed characteristics, values are arbitrary.

Depending on the type of values, one can set
additional parameters. Thus, the method assumes that the
logical value is an enumerated value with two possible
values - "yes" and "no". For character non-listed values,
one must set a maximum length of a value. For other
types, if an arbitrary value is taken, maximum and
minimum values that will determine the range of possible
values should be set.

Part of the information on the domain is determined
by the presence of different objects of relations of
different types TL,, TL, € TL. The ratio is binary and is
set between the object types. Relationships of one type
can be established between different types of objects. The
set of relations taking place in the domain is a set TLOb:

TLOb = {TLOb, } =

= {{TOb,,TObg,TL,,RALP")}. ()

Relationships can also have attributes that are
described in the same way with the attributes of object
types, that is, they are also formed a description RALPI",
which defines the values range of attribute A,,, which is
used to describe the type TL, between objects types TOb,,
and TOb,. The difference is that the relationship
characteristics are not structured. This is determined by
the fact that the number of attributes describing the
relationship does not usually exceed 5. Thus, we obtain:

RALPY™ = {< RALET >} =
= {< A, PALDT >). (6)

The structure of a typical description of the
relationship between objects is illustrated in Fig. 2.

TLOb,
TOb, _“"i TL, __ TOb,
P an
A N
/ N oh
o N TR
VI B W
KR\[ "'"1 [ RAL®F| ... [RALRY
. N .-/ Nty
4 = — 1 By ™\
> 23 ™~ 2 % DX
|_\_» Ay /g cse G A, : ',1 we Ay P, A

Fig. 2. The structure of the description of the typical relationship
between objects

On the basis of certain types of objects, objects will
be created next to certain objects of the domain:

Obi = 0b(TOb;) =< NObL,ZAl >, ™

where NOb}, — a object name;

ZAL = {ZAm}, ZAD € PA}) —a value set of n-th
object i-th type.

This will characterize the transition from a general
description of the domain structure to the detailed one.
The defined structure of a particular Ob} object in this
case contains the values of corresponding characteris-
tics ZA,,,.

Fig. 3 illustrates how the
presented to the user.

information will be

Ob,

i 1 ]

'l

k\h

@@ EBEE® @

Fig. 3. The structure of i-th object instance
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After creating certain objects between them, the
relation of this form is established:

LObf = {LOby} =
=< TObY,TOb],TL,,ZALKT >. (8)

Each of these relationships is created on the basis of
a predefined relationship type LOby = LOb(TLOD?).
TObY and TOb,! — these are instances of objects defined in
the typical description of the relation TLObS®; the relation
characteristics take values from the corresponding values
set defined for them when creating the type of relation;

ZALK € PALRT, 9)

The structure of the relationship between certain
objects is illustrated by Fig. 4.

Establishing relationships between types has the
following features:

— relationships between different types can be
established between two types of objects;

— a relationship between the types is characterized
by a different set of characteristics;

— a list of types of relations coincides with the types
of binary relations that are established between the entities
of the database.

LOb;

Ob!

2 MY aar ) CZALE
ZALY' ) wee (( ZALY ) - ( ZALY )

7~

Fig. 4. The structure of the relationship between two objects
instances

The principles for defining a set of characteristics for
relations are similar to setting characteristics for an object
type. Often, such a set is empty, because the importance of
the presence of the relationship is important. Practical
developments indicate that the number of relationship
characteristics is not very large, so structuring on the
classes is not used.

To create a domain model in accordance with the
proposed principles, it is necessary to develop a structure
for storing model components and a software system for
working with them. When forming the requirements for
the system architecture of the software system, the
features of enterprise management should be taken into
account. presents the requirements that the developed
system should be placed on the server and provide a
convenient interface to the user through the desktop client
("thick client" — for visual and interactive visualization),
and through a browser ("thin client" — fewer features, but
access is possible with any computer, without any preset).
In addition, in the same work it is proposed to provide for
the possibility of integration with existing accounting

systems of enterprises [11]. In modern conditions, a
promising direction should be considered integration with
SAP [12].

Conclusions.

Thus, the set of object types, their characteristics,
relations between them allows us to represent the subject
area of the decision-making task. Creating a domain
model in accordance with the proposed approach has a
similar sequence with the creation of the database table
structure. But the proposed method provides the creation
of an interface for inputting model components that
describe an arbitrary subject area. The presence of such an
interface will allow changing the create or change the
domain model by decision makers in the case of
expanding its boundaries. It should also be noted that the
creation of such an interface will allow you to enter
information about new objects immediately after creating
the object type and determining (adding) characteristics
and relations. This, in turn, increases the level of
adaptability of DSS, first of all, of data-oriented DSS.
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