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BHKOHAHY 3a TeMOI0: Moienb moOyn0BH iHTEPAKTUBHUX KOMII FOTEPHHUX CHUCTEM i3
pukopucTanusam riardhopmu ASP.NET Core

cryaentoM: IlIBenoB AMutpo €BreHoBuY

AKTyaabHicTb TeMH. CTBOpPEHHsS IHTEPAKTUBHUX BeO-CUCTEM MOTpedye
e(eKTUBHUX TMPOTPpaMHUX Mojeseld Juisi 3a0e3MeYeHHs] BHCOKOI MPOAYKTUBHOCTI,
MaciITabOBaHOCTI Ta sIKICHOTO KopuctyBaibkoro gocsiny. [lnardhopma ASP.NET Core
npornonye wmozenb Blazor, sixka po3Bosisie BukopuctoByBatH C# Ui KIIIEHTCHKOI
PO3pOOKH, CTBOPIOIOYH MOKIIMBOCTI AJIs1 TOBTOPHOTO BUKOPUCTAHHSI KOy Ta CITPOIICHHS
apxitekrypu. Blazor npencrasnenunii y aABox Bapiauiax — Server Ta WebAssembly — 1o
3a0e3neuye rHyd KiCTh BUOOPY MK BUKOHAHHSM JIOTIKM Ha cepBepl abo B Opaysepi.
[TopiBHsuibHUM aHami3 mojenedt Blazor 3 JavaScript pillieHHSIMU € akTyallbHUM IS
OOIPYHTOBAHOTO BUOOPY TEXHOJIOTIH MPH MPOEKTYBaHHI Cy4YaCHUX BEO-CUCTEM.

MeTtoro aoc/izKeHHs1 € TIIBUIIECHHS €()EeKTUBHOCTI MOOYJ0BU 1HTEPAKTHUBHUX
BE0-CUCTEM MUISIXOM KOMIUIEKCHOTO MOPIBHMAJIBHOTO aHanmizy mozeneid Blazor Server,
Blazor WebAssembly Ta React 3a kputepissMu TpOAyKTHBHOCTI, MacIITaOOBaHOCTI Ta
CIIOYKMBaHHS PECYPCIB.

00'exTOoM [0CTiIZKEHHs1 € MOjelll NMoOyAOBH IHTEPAKTUBHHX BEO-CHUCTEM Ha
mwiardopmi ASP.NET Core.

IIpeamerom aoc/igKeHHsI € TMPOIYKTUBHICTH Ta MAacCIITa0OBAHICTh MOZEINEH
Blazor Server, Blazor WebAssembly ta React.

MeTtoau xociaigxeHHsi. Y poOOTi 3aCTOCOBAaHO METO/I MOPIBHIBHOTO aHaMI3y s
OIIIHKK e(EKTUBHOCTI PI3HUX Mojesied MoOydoBH BEO-CHCTEM, METOJ CHCTEMHOTO
aHami3y IS TPOEKTyBaHHS apXITEKTypU ETAJIOHHOTO JOJAaTKy, €KCTICPUMEHTAIbHHM
METOJ AJIs BUMIpIOBaHHS MeTpuK npoayktuBHoOcCTI (Core Web Vitals, 3aTpuMKu BIATYKY,

MacITabOBaHICTh) Ta CTATUCTUYHHUI METOJ JIJIsi OOPOOKH pe3yNIbTaTiB €KCIIEPUMEHTIB.



HaykoBa HOBU3HA MOJIATA€ Y HACTYITHOMY:

1. Brnepiie mpoBeieHO KOMIUIEKCHE eMITIpUyYHe MOPIBHAHHS Mojeneit Blazor
Server Tta Blazor WebAssembly 3 Tpamumiiinum JavaScript pilieHHSM 3a €IHHOIO
METOJIOJIOTI€10 3 KOHTPOJIbOBAHUMH YMOBAMU €KCIIEPUMEHTY.

2. OTpuUMaHO KUTBbKICHI XapaKTEpUCTUKU MPOTYKTUBHOCTI, MACIITA00BAaHOCTI
Ta CIIOKMBAHHS PECYPCIB U KOXKHOT 3 JTOCITIIKYBAaHUX MOJIENEH y PI3HUX CIICHapisx
BUKOPHUCTaHHSI.

3. Bussneno mexi macmraboBaHocTi Blazor Server (~650 omHO4YacHHMX
KOPUCTYBauiB) Ta BCTAHOBJIEHO 3aJI&KHICTh 3aTPUMKU BIATYKY BIiJ MEpPEKEBOI
JIATEHTHOCTI.

4. Po3po0neno marpuiiro BUOOPY TEXHONOTIT 3 KOHKPETHUMHU PEKOMEHIALIISIMU
JUISL PI3HUX TUITIB BeO-10/1aTKIB.

IIpakTHyHa WiHHICTHL PO0OTH MOJATaE B TOMY, IO PO3pOOJIEHI PEKOMEHJAlli
MOXYTh OyTH BUKOPHUCTaH1 apXiTEKTOpAMHU MPOrpaMHOTO 3a0€3MeUYCHHS Ta TEXHIYHUMU
KEepIBHUKAMH JUIsl TIPUUHSATTS OOTPYHTOBAHUX PIIIEHb LIOJ0 BUOOPY TEXHOJIOTIYHOTO
CTEKy IpH po3poOll HOBUX BeO-cucTeM. Marpuilsl BHOOpY TEXHOJOrli 3abe3mneuye
IIBUJIKY OILIHKY MPUAATHOCTI KOXKHOI MOJENI 3aJIeKHO BIJl THUITY OAATKY, O4IKyBaHOIO
HaBaHTa)XEHHs, BUMOT JI0 TIPOIYKTUBHOCTI Ta XapaKTEPUCTUK LITLOBOI ayIuTOPii.
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ABSTRACT

Relevance of the topic. Building interactive web systems requires efficient
software models to ensure high performance, scalability, and quality user experience. The
ASP.NET Core platform offers the Blazor model, which allows using C# for client-side
development, creating opportunities for code reuse and architecture simplification. Blazor
is presented in two variations — Server and WebAssembly — providing flexibility to choose
between executing logic on the server or in the browser. Comparative analysis of Blazor
models with JavaScript solutions is relevant for informed technology selection when
designing modern web systems.

The object of research is to increase the efficiency of building interactive web
systems through a comprehensive comparative analysis of Blazor Server, Blazor
WebAssembly, and React models according to performance, scalability, and resource
consumption criteria.

The object of the study is the models for building interactive web systems on the
ASP.NET Core platform.

The subject of research is the performance and scalability of Blazor Server, Blazor
WebAssembly, and React models.

Research methods.The study employs the comparative analysis method to
evaluate the effectiveness of different web system construction models, the systems
analysis method to design the architecture of a reference application, the experimental
method to measure performance metrics (Core Web Vitals, response latency, scalability),
and the statistical method to process experimental results.

Scientific novelty is as follows:
1. For the first time, a comprehensive empirical comparison of Blazor

Server and Blazor WebAssembly models with a traditional JavaScript-based

solution was conducted using a unified methodology under controlled experimental

conditions.



2. Quantitative characteristics of performance, scalability, and resource
consumption were obtained for each of the studied models in various usage
scenarios.

3. The scalability limits of Blazor Server (approximately 650 concurrent
users) were identified, and the dependence of response latency on network latency
was established.

4. A technology selection matrix with specific recommendations for
different types of web applications was developed.

The practical value of the research lies in the fact that the developed
recommendations can be used by software architects and technical managers to make
informed decisions regarding the choice of a technology stack when developing new web
systems. The technology selection matrix enables rapid assessment of the suitability of
each model depending on the application type, expected load, performance requirements,
and characteristics of the target audience.

Aprobation of the work/
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Structure and scope of the work.The thesis consists of an introduction and four
chapters. The total volume of the work is 88 pages of main text, 4 tables, and 12 figures.
The preparation of the thesis involved literature from 20 different sources.
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