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2. MODELING AND ALGORITHMIZATION OF THE PRICING PROCESS IN ELECTRONIC COMMERCE USING
SOFTWARE AGENTS

Pedepar:

1. Inceprauis Ha 3006yTTs CTyneHs goKTopa dinocodii 3a cnenianpHicTio 121 «IH>XXeHepis IpOrpaMHOTro
3abesnevyeHHs» (12 - «lHpopMalLiliHi TexHoIIorii»). — UepKachbKuil iep>KaBHUI TeXHOJIOTIYHUM YHIBEPCUTET,
Yepkacu, 2024. Y gucepraniiiHiii po60Ti pO3B’3aHO aKTyaJIbHy HayKOBO-TIPDUKJIAJIHY 3a7ja4y YAOCKOHAJIEHHS
[IPOLIECY MOZEJIOBAHHS Ta PO3POOKH MPOrPaMHMX 3aC06iB, 110 BUKOPUCTOBYIOTHCS B €JIEKTPOHHIN KoMepIiii 3a
PaxyHOK 3aCTOCYBaHHS ar€HTHO-OPi€HTOBAHOTO MiX0AY [J1s1 PO3MMPEHHS] MHOKMHMY iX BJIACTUBOCTEN Ta
NOTEHLTHMX MOXJIMBOCTEH, 3MEHIIIEHHS! KiJIbKOCTI BUKOPHUCTOBYBAaHUX CUCTEMHUX IIPOLIECIB Ta 3B'SI3BHOCTI MK

KOMIIOHEHTaMH{ CUCTEMHU, a TAaKOX MiABUIIEHHS IBUIKOCTI iX po3po6ku. [JucepTaliiiHa poboTa CKIagaeThCs 3i



BCTYI1y, YOTUPbOX PO3[ijiB, BUCHOBKIB, CIIUCKY JIiTEPATYPHUX IPKEPEJI Ta JOJATKIB. Y IIepLUIOMY PO3Ziji IPOBEAEHO
OTJI517, 0COGJIMBOCTEN pO3POOKU Ta 3aCTOCYBAHHS [IPOTPAMHUX areHTiB, a TAKOXK y3arajJbHEeHHS MHOXKUHU OCHOBHUX
HeJI0JIKiB MifiXxoAy MPpsSMUX IIOCTABOK B €JIEKTPOHHIN KoMmeplii. BusiByieHi 0cO61MBOCTI areHTHO-OPi€HTOBAHOTO
[IPOrpaMyBaHHs, SIKi CTaJIM OCHOBOIO PillleHHs TPO6JIeM PO3POOKU Ta BUKOPUCTAHHS IIPOrPaMHUX 3aC00iB 3a
mizxomdy MpsIMUX IIOCTABOK B €JIEKTPOHHIN KoMepLii. Y apyromy po3zisi no6ynoBaHa JoridyHa CTPyKTypa
IOCJIiIKyBaHOI IIpeiMeTHOI 00J1aCTi 3a LOMIOMOTOIO IIpeICTaBIeHHs CyTHOCTe! y GpopMi KiaciB, ix 3B's13KiB Ta
B3aeMoZii Mk c06010. PO3ryIIHyTO METOIMKY BIIPOBAI)KEHHS PE3YJIbTATIB IEPIIOTO PO3ily [0 NPaKTUKU
IIPOEKTYBAHHS TPOrPAMHUX 3aCO0iB, MOETAINHY MOCJIiJOBHICTh Ta OCOOJIMBOCTI IPOrpaMHoOi peasidallii areHTHO-
OPi€HTOBAHOrO MPOrpaMyBaHH4 3a BUKOPUCTAHHS IPOTOTUITYBaHHS. [IpoBeIeHO: aHali3 Ta MOJI€/II0OBAaHHS
IIpeJMEeTHOI 00J1aCTi, a TaKOX il KOHLIeNTyali3allilo; apXiTeKTypHe ITPOEKTYBaHHS Ta MOJEJIIOBAaHHS [TOBE[iHKA
crucTtemu. B xofii TpOBELEHOr0 TEOPETUYHOTO NOCII>)KEHHS IPOLIECY MOJIE€/IIOBAHHS IIPOIPAMHOTO 3a0€3[1e4eHHS
aBTOMAaTH30BaHOi iHpOpMaLifiHOI cucTeMH aKTyasizanii po3apiOHUX LiH YIOCKOHAJIEHO METO 00’ €EKTHO-
OPi€EHTOBAHOIO IPOrPaMYBaHHSI 10 PO3POOKU IIPOrpaMHOro 3abe3redeHHs B eJIeKTPOHHINM KoMeplii 32 paxyHOK
3aCTOCYBaHHS ar€HTHO-OPi€HTOBAHOTO MiAXOAY, 10 NO03BOJIUJIO 3MEHIINUTH KUJIBKICTh CUCTEMHUX IIPOLECIB, 10
BHUKOPHUCTOBYIOTHCSI, HA 4 OOMHUIIi Ta 3BMEHIINTY 3B'SI3HICTh MK KOMIIOHEHTaMU CUCTeMU Ha 1-3 3B'I3KU 11715
MiJBUIIEHHS X aBTOHOMHOCTI. Y TPETbOMY PO37iJi IPOBENEHO EKCIIEPUMEHTANIBHE AOCIIIPKEHHS MIPOLIECY
asropuTMizaii IiIHOyTBOPEHHS IPOrPaMHUM areHTOM, B XO/Ii SIKOTO MifiBUIIEeHO €(PEeKTUBHICTh IPOrpaMHoOi
peasizallii po3po6IeHOro aJropuTMy 0OPOOKHU JAHUX 33 TOUHICTIO PO3PAXYHKY LIJISIXOM Y OCKOHAJIEHHS NIPOLECy
IIPOrpaMHoOi peaisallii LiHOyTBOPEHHS B €JIeKTPOHHII KOMepLiii 32 METOI0JI0TiEl0 06'€KTHO-OPiEHTOBAHOTO
IIpOrpamMyBaHHsI 32 PaxXyHOK JOCJIiIP)KeHHS IIpolieciB 0OpOOKU JaHUX Ta BUKOPUCTAHHS MO0 pe3yJbTaTiB Ha eTarli
(opMyBaHHS BUMOT. Y XOZi JOCIIiJ)KEHHS BCTAHOBJIEHO HEOOXiHICTh pO3pOOKM 10JATKOBOTrO iHTEpPENcy
KOpHMCTyBaua Jij1g iHTepaKTUBHOI B3a€MO/Iii orleparopa 3 IpOrpaMHUM 3a0€3M1€4YEeHHSIM Ta IPUMHSTTS HUM DillleHHSs
CTOCOBHO 00pOOKM eKCTpeMaJIbHUX 3HaU€Hb BXiTHUX JAaHUX 3 METOIO T10[1aJIbIIOr0 HaBYaHHS IPOrPaMHOr0 3aCO0y
CaMOCTIfHOMY IIPUIHSTTIO PillleHHs. SIK HACJiOK BCTAHOBJIEHO HEOOXiHICTh BUKOPUCTAHHS LITYYHOTO iHTEJIEKTY B
[OJA/IBIINX BEPCisIX IPOrpamMHOro 3acoby. [IpoBeieHO eKcriepruMeHTaIbHE AOCIIPKEHHS IIPOLLECY PO3POOKHU
IIPOrPaMHOTO 3a6€3M1eYeHHS], B XO[Ii SIKOTO YAOCKOHAJIEHO MOJIeJIb peasisallii €BOIOLiHNAX IIPOTOTHUIIIB 32 PaXyHOK
3aCTOCYBaHHS areHTHO-OPi€HTOBAHOTO ITiTXOAY 10 PO3pOOKM NIPOrpaMHUX 3aC00iB B €JIeKTPOHHINM KoMepliii, 1110
IO3BOJIMJIO MifABUILMATH IIBUAJKICTh IIPOrpamMHoi peanizalii iHTepdeiicy KopucTyBada Ta aCMHXPOHHOI KOMYHiKallii
Mi’K aBTOHOMHUMHU KOMIIOHEHTaMU CUCTEMU. Y YETBEPTOMY PO3JiJi i YaCc TeCTyBaHHS MPOAYKTUBHOCTI
[IPOrPaMHUX areHTiB BUKOHAHO 36ip JaHMX IIOKA3HUKIB IPOAYKTUBHOCTI 3 METOIO aHaJli3y Ta BU3HAUYEHHS 06CATY
arnapaTHUX PECYPCiB, CIIOXKUTHUX 3a IIEBHUM IIPOMDKOK 4Yacy IIpU MiJK/II0YE€HH] IPOrPaMHUX areHTiB 3 Pi3HUMU
0a30BMMU TUIIaMU NIOBEJiHKH, B Pi3Hil KiJIbKOCTI, a TaKOX Iifl YaC BUKOHAHHS iX OCHOBHOI (DyHKIii — OHOBJIEHHS
uiH. B pe3ysbTati aHasizy 3i0paHuX JaHUX BUBHAYEHO TEMII IPUPOCTY MPOJYKTUBHOCTI B ACIIE€KTi CTIOKMBAHHS
arapaTHUX pecypciB JJj1sl pisHUX TUILIB [10BeNiHKY Ta iHTepdeiiciB. Y Xozi aHai3y NpOAYyKTUBHOCTI IPOrpaMHUX
areHTIB Ta iX BIUIMBY Ha anapaTHi peCypcu BU3HAYEHO: CTATUCTUYHI IIOKa3HMKU IIPOLYKTUBHOCTI 111 Pi3HUX TUIIiB
MIOBEJiHKY [IPOrPAMHUX ar€HTiB; PO3LMIMPEHHS MHOKVHU BJIACTUBOCTEN TA INOTEHLIMTHUX MOKJIUBOCTEN
IIPOrPaMHOrO 3a6€e3eYeHHs 32 PaxyHOK 3aCTOCYBaHHS areHTHO-OPi€HTOBAHOTIO MiJIXOAY HE CYIIPOBOIKYETHCS

BHUKOPHCTaHHSM JI0JATKOBUX allapaTHUX PECypPCiB.

2. Thesis paper for achievement of the scientific degree Doctor of Philosophy in the specialty 121 «Software
Engineering» (12 - «Information technologies»). — Cherkasy State Technological University, Cherkasy, 2024. The
thesis paper solved the actual scientific and applied task of improving the process of modeling and development of
software tools used in e-commerce through the use of an agent-oriented approach to expand the set of their
properties and potential opportunities, reduce the number of used system processes and connections between
components of the system, as well as increasing the speed of their development. The thesis paper consists of an
introduction, four chapters, conclusions, a list of literary sources and appendices. In the first chapter, an overview
of the features of the development and application of software agents, as well as a generalization of a number of
the main disadvantages of the dropshipping approach in electronic commerce, is carried out. Features of agent-
oriented programming, which became the basis for solving the problems of development and use of software in



dropshipping, were revealed. In the second chapter, the logical structure of the subject area under study is built
using the representation of entities in the form of classes, as well as their connections and interactions among
themselves. The method of implementing the results of the first section into the practice of software design, as
well as the step-by-step sequence and features of the software implementation of agent-oriented programming
using prototyping, are considered. Also carried out: analysis and modeling of the subject area, as well as its
conceptualization; architectural design and modeling of system behavior. In the course of the conducted
theoretical study of the software modeling process of the automated information system for updating retail prices,
the method of object-oriented programming for the development of software in electronic commerce was
improved through the use of an agent-oriented approach, which allowed to reduce the number of system
processes used by 4 units and also reduce the connectivity between system components by 1-3 connections to
increase their autonomy. In the third chapter, an experimental study of the process of algorithmization of pricing
by a software agent was carried out, during which the efficiency of the software implementation of the developed
data processing algorithm was increased in terms of calculation accuracy by improving the process of software
implementation of pricing in electronic commerce according to the methodology of object-oriented programming
due to the study of data processing processes and using its results at the stage of requirements formation. In the
course of the research, it was established the need to develop an additional user interface for interaction of the
operator with the software and decision-making by him regarding the processing of extreme values of input data
in order to further teach the software tool to make decisions independently. As a result, the need to use artificial
intelligence in future versions of the software was established. An experimental study of the software development
process was conducted, during which the model of the implementation of evolutionary prototypes was improved
due to the use of an agent-oriented approach to the development of software tools in e-commerce, which allowed
increasing the speed of the software implementation of the user interface and asynchronous communication
between the autonomous components of the system. In the fourth chapter, when testing the performance of
software agents, data collection of performance indicators was carried out in order to analyze and determine the
amount of hardware resources consumed in a certain period of time when connecting software agents with
different basic types of behavior, in different quantities, as well as during the performance of their main function —
price updates. As a result of the analysis of the collected data, the rate of productivity growth in terms of hardware
resource consumption for various types of behavior and interfaces was determined. During the analysis of the
performance of software agents and their impact on hardware resources, the following are determined: statistical
indicators of performance for various types of behavior of software agents; expansion of the set of properties and
potential capabilities of the software due to the application of an agent-oriented approach is not accompanied by
the use of additional hardware resources.

Jep>kaBHHHM peecTpaniliHuii Homep JiP:
IIpiopuTeTHHH HANIPpSIM PO3BHTKY HayKH i TEXHIKHU: [HdopMauiiiHi Ta KoMyHiKawiiiHi TeXHOIOTii

CrpareriyHuii NpiopUTETHHH HANIPSIM iHHOBALiMHOI JisIJIBHOCTI: PO3BUTOK CydacHUX

iHpopmaLiiiHUX, KOMyHIKaLiTHUX TEXHOJIOTiA, pOOOTOTEXHIKN
ITiZCcyMKH BOCIiI>KeHHS: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIAHHS
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