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1. Inceprariist € KOMIJIEKCHUM JOCJIIKEHHSIM i3 MOJIe/II0BaHHSI, pO3PO0JIeHHS Ta 3aCTOCYBaHHS iHpOpMaLifiHO1
CHCTEMHU YIIPaBJiHHS B3aeMOBifHOCHHaMU 3 kiieHTamu (CRM) Ha 0CHOBI MiKpOCEpBiCHOI apXiTeKTypH.
AKTyasnbHICTh TEMU JOCIiIKEHHS 3yMOBJIEHA IOTPEOOIO MiJIIPUEMCTB y THYYKAX HA(PPOBUX PillIEHHSIX OJIs1
aBToMaru3alii mpopasiB, KOMyHiKaLiil i CyIIpoBOaYy 3aMOBJIEHb B YMOBAaX 3pOCTaHHS CKJIAHOCTI Gi3HeC MpolieciB,
iHTerpatlii 3 30BHIITHIMU cepBicaMu Ta MMiIBUIIEHHS BUMOT 10 MAaCIITab0BaHOCTI i HAMITHOCTI iHpOpMaLiITHUX
cucteM. MoHoJIiTHI nigxoau 1o nooynosu CRM yCKIagHIOIOTh KEPOBaHE PO3IMPEHHS (PYHKIIOHANBHOCTI,
OHOBJIEHHS1 KOMIIOHEHTIB 6€3 3yIIMHKY CEPBICYy Ta aipeCHe MaclITabyBaHHS HifcucTteM. MikpocepBicHa apXiTeKTypa
HaJa€ MiArpyHTS A1 M00yIOBY MOAYJIbHUX CUCTEM 3 aBBTOHOMHUMU CEPBiCAMU Ta iIHTEHCHBHOIO B3aEMOJII€I0 Yepe3
iHTepgericy, npore ii 3acToCyBaHHS BUMarae o6 pyHTOBaHUX PillleHb 10/10 AEKOMITO3ULlii, TEXHOJIOTIYHOI'O CTEKY,
opraxisallii KUTTEBOT0O LMKy, PO3rOPTaHHs i KOHTPOJIIO SIKOCTi Ta 6e31eKnu. MeTO poOOTHU € AOCIiIPKEHHS
IIPUHLMIIIB I0OYI0BU MiKpOCEPBICHOI apXiTEKTYPU Be6-3aCTOCYHKIB Ta po3po6OKa Ha ii ocHoBi CRM-cucremu 1jist

KOMIIaHii1 y cepi apxiTekTypHOi Bizyasizauii [TpegmeTom AOCIIIPKEHHS € MOesli i MeTOY IIPOEKTYBAHHS,



PO3pOOKHU, TECTYBaHHS, 3a6€31e4eHHs BiIMOBOCTIMKOCTI, HAT[iHOCTi Ta 6€3neKy, po3ropTaHHs, KOHTeHepu3alii Ta
opkecTpaliii, onjiHioBaHHS IKOCTi CRM-cucreMu Ha OCHOBI MiKPOCEPBiCHOI apXiTeKTypu. TeOpeTUKO METOLOJIOTIYHY
OCHOBY JIOCJIiZIDKEHHS CTAHOBJISITh CyYacCHI MiAX0[M 00 apXiTEKTYpPHOIO IPOEKTYBaHHS Be6OPi€HTOBAHUX
iH(popMaLIIHUX CUCTEM, IHKEHEPHI IPAaKTUKU [100Y10BUA MIKPOCEPBICiB Ta METOY 3a0€3I1€4E€HHS SIKOCTI
IIPOrPaMHOTO 3a6e3MeyeHHs. BUKOpUCTaHi METOIM CUCTEMHOTO aHai3y, IOPiBHAIBHOIO aHaJi3y TEXHOJIOTIH,
MOJIeJIIOBaHHS apXiTeKTypH Ta 6i3HeC [IpOoLeciB, IPOEKTYBaHHS CTPYKTYP JaHUX i CLieHapiiB B3aeMO[lii KOMIIOHEHTIB,
a TaKOX €KCIIEPUMEHTAJIbHI MIIX0OU IO NePEBIPKY IIPaLe3JaTHOCTI peasli30oBaHUX CEPBICIB y CEpelOBULLi
KOHTEITHEPU30BAaHOTO PO3ropTaHHs. ¥ nuceprauii coOpMOBaHO y3roisKeHU TEOPETUYHUI 6a3UC 17151 BUOOPY
MikpocepBicHOi napaaurmu npu po3pobierHi CRM cucteMm i Bu3Ha4€eHo ii mpakKTUYHi iepeBaru Ta 06MeXKeHHS 3
II03M1LIiM KEPOBAHOCTI 3MiH, MaclITabyBaHHs i CyIIpOBOAY. AHAJIITUYHA YaCTHUHA JOCIIiKEHHS Opi€eHTOBaHa Ha
IpeJMeTHY 00J1aCTh KOMIIaHIl 3 apXiTeKTypHOi Bidyasisanii Ta 3D mopemoBaHHs. BusHadyeHo, o 17151 TaKUX
komnanii CRM noBuHHa 3a6e31euyBaT He JMIIe KIacu4Hi QyHKIii BeIeHHs KJIieHTIB i yrog, a i miaTpumMKy
SKUTTEBOTO LIMKJIY 3aMOBJIEHHS 3 (iKcallielo 3MiH, poJjieil y4aCHUKIB, TapaMeTPiB IIPOEKTIB Ta pe3ysbTaTiB
KOMYVHIKalli1, sIKi BIVIMBAIOTh Ha CTPOKMU i IKICTb BUKOHAHHSI poOiT. [IpakTUyHa 4acTUHa pOOOTH MICTUTb
IIPOEKTYBaHHSA MikpocepBicHOi CRM cucTteMy, BKIIIOYHO 3 aPXITEKTYPHOI MOJEJIII0, OIIMCOM B3a€MOJ il
KOMIIOHEHTIB i popMyBaHHSIM iHpopmaliiiHoro 3abe3nedeHHs. KoHIenTyasbHa MOZesb CUCTEMU 06a3yeThCs Ha
IOMEHHOMY IoAini QyHKIiN i JaHuX, 0 y3roJpKye CTPYKTYPY CEPBICIB 3 onepauiiiHumMu notpedamu 6izHecy y
cepi apxiTeKTypHOi Bidyasizauii. BusHaueHo ckiaf KII040BUX iHPOpPMaLifHUX [IOTOKIB, JOBIIKOBUX JAHUX Ta
[IOKa3HUKIB, HEOOXITHMX 1JIs TiITPHUMKH IIPOLECiB KepyBaHHS 3aMOBJIEHHSIMY, B3A€EMOBITTHOCHH i3 KJlieHTaMu Ta
BHYTPILIHBOI JiSIBHOCTI KOMIaHii. [Iy11 Mi>kcepBiCHOI B3aeMoZii Ta KepyBaHHS CKJIAJIHUMU CLIEHAPiIMU
y3rOJPKEHOCT] JaHUX OOI'PYHTOBAHO TEXHOJIOTIYHi pillleHHs], OpieHTOBaHi Ha aBTOHOMHICTb TPaH3aKLIill CEePBICiB,
O0OMiH ITOBiJOMJIEHHSIMU Ta KEPOBaHe BiJHOBJIEHHS CTaHy CUCTEMH y MOAIHO-HAaCUYEHUX IIpoLiecax. ¥ Mexax
po3pobKu peasnizoBaHo npototurnt CRM cucteMy Ha OCHOBI MiKpOCEPBICHOI apXiTeKTypH 3 BUiJIEHHIM 6a30BUX
(YHKIiOHAJIBHMX KOMIIOHEHTIB, 110 MifTPUMYIOTh TUIIOBI CLieHapii poOOTH: peeCTpallilo KOPUCTYBayiB, CTBOPEHHS
3aMOBJIEHBb Ta OOPOOKY CIIOBillleHb. APXITEKTYPHi MOJieJli y BUIJISIA] iarpaMy KOMITOHEHT i JjiarpaMu IOCJIiIOBHOCTI
(diKCyI0Th y3rofIKeHy CXeMy B3aeMOZii cepBiCiB Ta JIOTiKy MPOXOPKeHHs 6i3Hec nogiil. liarpama kiacis i giarpama
PO3rOpPTaHHS Bilo6pa’kaloTb CTPYKTYPY JOMEHHUX CYTHOCTEM i po3MillleHHSI KOMIIOHEHTIB y cepeloBuUIIli
BMKOHaHHS, 3a6e3ne4yiour GopmMasizoBaHui onuc peasizallii cuctemu. ETan BIIpoBaJpKEHHS OXOILIIOE
KOHTEMHEPU30BaHe PO3rOPTAaHHS MPOTOTUILY Y JIOKAJIbHOMY CE€PeJIOBUIIi, TI09aTKOBE HallOBHEHHS 6a3M [aHUX i
BiATBOPEHHSI TUIIOBUX CLieHapiiB BukoprucranHs. OyHKIiOHaIbHE TECTYBaHHS BKJIIOYAE [TePEBipPKYy KOPEKTHOCTI
BiAnoBifell inTepgelicis, nepeBipky faHUX, 06POO6KY IIOMUJIOK i KOHTPOJIb BilIIOBiAHOCTI NOBEJiHKY CUCTEMU
3asBJieHi 6i3Hec soriui. COpMOBaHO NEPENYMOBH J1s1 TOJAJIBIIOTO OLiHIOBAaHHS €KCILTyaTaliliHUuX
XapaKTePUCTHUK, 30KpeMa IIPOLYKTUBHOCTI Ta MacCIITabOBAaHOCTI, a TAKOK BUBHAUEHO HAIPsIM iHTerpauiiHoi
TOTOBHOCTI 1O BUKOPUCTAaHHA aHAJIITUYHUX iHCTPYMEHTIB Kylacy Power Bl 4K mxeperia yrpaBliHCbKOi 3BiTHOCTI.
[TpakTUyHa LiHHICTb OTPUMAHUX PE3YJbTATIB IIOJISITA€ Y MOXKJIMBOCTI BUKOPUCTAHHS 3alIPOIIOHOBAHNX
apXiTEeKTypHUX i TEXHOJIOTIYHMX PilllEHb SIK Pe(PEPEHTHOI OCHOBU A,J151 po3po6JieHHs MmikpocepBicHux CRM cucreM y
IIpeJMEeTHUX 006J1acTSIX 3 iIHTEHCHUBHOIO IOJiHOIO B3a€MOJIi€l0. 3alIpOTIOHOBAHA CTPYKTYpa Ta MiIX0u 10
OLiHIOBAHHA KOCTI i HAZIiIMHOCTI MOXKYTb 3aCTOCOBYBATHCS MIiJ] 4aC IIPOEKTYBAHHS Ta MOJI€PHi3allii KOPIIOpaTUBHUX

BE€OOPi€HTOBAHUX iH(POPMALIIHUX CUCTEM.

2. The dissertation is a comprehensive study on the modeling, development and application of a customer
relationship management (CRM) information system based on microservice architecture. The relevance of the
research topic is due to the need of enterprises for flexible digital solutions for automation of sales,
communications and order support in the conditions of increasing complexity of business processes, integration
with external services and increasing requirements for scalability and reliability of information systems. Monolithic
approaches to building CRM complicate the controlled expansion of functionality, updating components without
stopping the service and targeted scaling of subsystems. Microservice architecture provides a basis for building
modular systems with autonomous services and intensive interaction through interfaces, however, its application
requires reasonable decisions regarding decomposition, technological stack, life cycle organization, deployment



and quality and security control. The purpose of the work is to study the principles of building a microservice
architecture for web applications and develop a CRM system based on it for companies in the field of architectural
visualization. The subject of the research is models and methods of design, development, testing, ensuring fault
tolerance, reliability and security, deployment, containerization and orchestration, and assessing the quality of a
CRM system based on a microservice architecture. The theoretical and methodological basis of the research is
modern approaches to the architectural design of web-oriented information systems, engineering practices for
building microservices, and methods for ensuring software quality. The methods used are system analysis,
comparative analysis of technologies, modeling of architecture and business processes, design of data structures
and component interaction scenarios, as well as experimental approaches to testing the performance of
implemented services in a containerized deployment environment. The dissertation forms a coherent theoretical
basis for choosing a microservice paradigm in the development of CRM systems and identifies its practical
advantages and limitations from the standpoint of change management, scalability and support. The analytical part
of the study is focused on the subject area of architectural visualisation and 3D modeling companies. It is
determined that for such companies, CRM should provide not only the classic functions of managing customers
and agreements, but also support the order life cycle with recording changes, participant roles, project parameters
and communication results that affect the timing and quality of work. The practical part of the work includes the
design of a microservice CRM system, including an architectural model, a description of the interaction of
components and the formation of information support. The conceptual model of the system is based on the
domain division of functions and data, which aligns the structure of services with the operational needs of the
business in the field of architectural visualisation. The composition of key information flows, reference data and
indicators necessary to support order management processes, customer relations and internal company activities
has been determined. A prototype of a CRM system based on a microservice architecture was implemented with
the allocation of basic functional components that support typical work scenarios: user registration, order creation
and notification processing. Architectural models in the form of a component diagram and a sequence diagram
capture a consistent scheme of service interaction and the logic of business event flow. The class diagram and the
deployment diagram reflect the structure of domain entities and the placement of components in the execution
environment, providing a formalised description of the system implementation. The implementation stage includes
containerised deployment of the prototype in a local environment, initial database filling and reproduction of
typical usage scenarios. Functional testing includes checking the correctness of interface responses, data
validation, error handling and monitoring the compliance of the system behavior with the declared business logic.
Prerequisites for further evaluation of operational characteristics, in particular performance and scalability, have
been formed, and the direction of integration readiness for the use of Power BI class analytical tools as a source of
management reporting has been determined. The practical value of the results obtained lies in the possibility of
using the proposed architectural and technological solutions as a reference basis for the development of
microservice CRM systems in subject areas with intensive event interaction. The proposed structure and
approaches to assessing quality and reliability can be used during the design and modernisation of corporate
information systems
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OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. OnbxoBcbKa OsieHa BosopuMupiBHa

2. Olena Olkhovska

KBasigikanis: k. ¢.-m. 1., gou., 01.05.01



InenTudikarop ORCID ID: 0000-0001-5366-5995

JoparkoBa iHpopmawuist: https://orcid.org/0000-0001-5366-5995

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [10/ITaBChKUIA YHIBEPCUTET €KOHOMIKH i TOPTiBI
Kopg 3a €IPIIOY: 01597997

Micuesnaxomxeunﬂ: ByJI. IBaHa banka, [lontasa, [TontaBeekuii p-H., 36014, YkpaiHa

@opma BJIACHOCTI: [TpuBaTHa /HenepsKaBHA

Cdepa ynpassriHHS:

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. ViiueB Onekcangp CepriioBuy

2. Oleksandr Ulichev

KBasigikamis: . . u., go., 21.05.01
ImenTudikarop ORCID ID: 0000-0003-3736-9613
JoparkoBa iHpopmawist: https://orcid.org/0000-0003-3736-9613

IIoBHe HafIMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0COo0M: LleHTpasbHOYKPAiHCbKUI HaLliOHAJILHUI TEXHIYHUNI

yHiBEpCHUTET

Kopg 3a €IPIIOY: 02070950

Micue3Haxoa KEeHHSI: npocrl. YHiBepcuTeTchKuil, KponuBHUIbKMi, KpomBHUIBKMH p-H., 25006, Ykpaina
dopma ByracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JecaTko AnboHa MuKoJiaiBHA

2. Alona M. Desiatko
KBasidikamnis: 1.¢inocod, nou., 122
InenTudgikarop ORCID ID: 0000-0002-2284-3418

JoparkoBa iHdpopmamuist:
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Kopg 3a €APIIOY: 44470624

Micue3HaxoaKeHHSI: By Kioro, Kuis, 02156, Vkpaina

dopma B1acHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu



InenTudikarop ROR:

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:

1. Korenko Harasnist OnekciiBHa

2. Nataliia Kotenko
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InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IIpizBume Im's I10o-6aTbKOBI [Typcekuit Oner IBanoBIY

TOJIOBH pagu

BaacHe IlpizBuime Im's [10-6aTbKOBI [Typcekuit Oner IBaHOBIY

roJIOBYIOYOroO Ha 3aciJaHHi

BiamoBiganbHUE 32 MiZITOTOBKY ITpurona Auppiii flpocnaBoBuY
00JIIKOBHX JJOKYMEHTIB

PeecTparop IOpueHko TeTsiHa AHaTOJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi IOpyenko TeTsHa AHaToliBHA

OisIIBHOCTI




