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AHHOTALIMSA

Hunnomnas paboma, 69 cmpanuy, 11 pucynxos, 2 npunosxcenus, 12
UCTNOYHUKOS.

Kniouesnle crnosa: MUKPOCEPBUCHA APXUTEKTVYPA,
MEXCEPBUCHOE B3AUMOJENCTBUE, APACHE KAFKA, REST API,
BAHKOBCKHE CUCTEMBI, COBBITUMHO-OPUEHTUPOBAHHA S

APXUTEKTYPA, TIIPOU3BOAUTEJIBHOCTb, @ MACIITABMPYEMOCTD,
JIATEHTHOCTB, [TPOITYCKHA S CITOCOBHOCTS.

Obvekm uccnedosanusi — TPOLECCHl MEXKCEPBUCHOTO B3aMMOJICHCTBUS B
pacnpeieieHHBIX OaHKOBCKHX CUCTEMaX ¢ MUKPOCEPBUCHON apXUTEKTYPOH.

Ilpeomem uccnedosanusi — METOAbI M TEXHOJOTHUU ONTHMHU3AIMU OOMEHa
COOOIIIEHUSIMU MEXIy MUKPOCEpBUCAMU B OAHKOBCKUX CHCTEMAax C HUCIIOJIb30BAaHUEM
Apache Kafka u REST API.

L]env uccneoosanus — pazpaboTka U SKCIIEPUMEHTAIBHOE CPAaBHEHUE TTOJX0/I0B
K OpraHU3aIllii MEKCEPBUCHOTO B3aUMOICHCTBUS B OAHKOBCKUX CHCTEMaX Ha OCHOBE
Apache Kafka u REST API s onipenesieHust onTUMaibHBIX CIICHAPHEB TPUMEHEHHSI
KQKJI0M TEXHOJIOTUU.

Memoowvl uccnedosanus — CUCTEMHBIA aHaAIN3, (OPMAIBHOE MOJEIUPOBAHUE,
O00BEKTHO-OPUEHTUPOBAHHOE MPOCKTUPOBAHUE, IKCIIEPUMEHTAIBHOE TECTUPOBAHHE,
CpPaBHUTEIBHBIA aHAIW3 KOJMYECTBEHHBIX TIOKa3aTeleld MPOU3BOAUTEIHLHOCTH,
cTaTUCTUUYECKass 00paboTKa pe3ysibTaToB.

llonyuennvie pesyromamovl u ux HoeuzHa — pa3zpaboTaHa COOBITHIHO-
OPHCHTUPOBAHHAS apXHUTEKTypa OAHKOBCKOH CHCTEMBI C HCIOJIb30BaHHeM Apache
Kafka mms MekcepBHCHOTO B3aWMOJIICHCTBHS, CIPOCKTUPOBAHBI U PEATHM30BAHBI
dbopManbHBIE MOJENN KOMIIOHEHTOB CHCTEMBI M alTOPUTMBI UX B3aUMOJICHCTBUS;
IIPOBEJICHO 3KCIIepUMEHTaIBbHOE cpaBHeHHEe Tpon3BoauTenbHocT REST APl u Kafka
IpU Pa3IUYHBIX YPOBHIX HATPY3KH; IMOJyYEHbl KOJIMUYECTBEHHBIC XapaKTEPUCTHUKU
npeumymiectBs Kafka mo mokazarensim cTaOMIBHOCTH, JTaTEHTHOCTH U TPOIYCKHOM
CIIOCOOHOCTH IMPHU BBICOKUX Harpy3kax; c(popMyIHpOBaHbl PEKOMEHIALINH 110 BEIOOPY
ONTUMAJIBHOW TEXHOJOTHMH MEXKCEPBUCHOTO B3aMMOJCHCTBHUS MJSl PAa3TMYHBIX
CIICHapHEB UCTIOIb30BaHUS B OAHKOBCKUX CHCTEMaX.

Jlocmosepnocme mamepuanog u pe3yrbmamos OUNIOMHOU pabomvl —
o0ecrnieunBaeTcs MCIOIb30BaHNEM HaydHO OOOCHOBAHHBIX METOJIOB HCCIIEIOBaHUS,
DKCIIEPUMEHTAIIBHOW MTPOBEPKOU TEOPETUUYECKUX MOJIOKEHUM HA PEAbHBIX JAaHHBIX,
NPUMEHEHHEM CTaTHUCTUYECKUX METOJIOB OOpaOOTKH pe3yNbTaTOB TECTUPOBAHMS,
COTJIACOBAaHHOCTHIO TIOJYYEHHBIX PE3YJITATOB C MCCIEIOBAHUSIMU IPYTHX aBTOPOB B
JTAHHOM 00nacTH.

Obnacmob 803MONCHO20 NPAKMUYECKO20 NPUMEHeHUs. — Pe3yJbTaThl padOThI
MOTYT OBITh UCTIOIB30BAHBI IPH IPOESKTUPOBAHNUHU U pa3pabOTKe BEICOKOHATPYKEHHBIX
pacrlpeneNeHHbIX OaHKOBCKUX CHCTeM, TpeOyrommx oOecredeHnss BBICOKOM
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IIPOU3BOIUTEIILHOCTH, HAJIS)KHOCTH U MAaCIITAOUPyEMOCTH; METOJIOJIOTHS CPAaBHECHUS
TEXHOJIOTHA  MEXKCEPBHCHOTO  B3aUMOJICHCTBUS  MOXET  NPUMEHSTHCS IS
00OCHOBaHUS APXUTCKTYPHBIX PEIMICHUH B (UHAHCOBOM CEKTOpE; NPAKTHUYCCKUE
pexkomeHmanuu 1Mo Hactpoiike Apache Kafka moryr OBITH HCIIOJIB30BaHBI IS
ONTUMU3AINHN CYIMECTBYIOINUX CHCTEM 00MEHa COOOIIECHUSIMHU.



AHATALBIS

Hvinnomnas npaya, 69 cmaponxax, 11 manonkay, 2 oadamxi, 12 kpwiniy.

Knouaswis cnosvr: MIKPACOPBICHAS APXITOKTYPA, MIDKCOPBICHAE
V3AEMA/JI3ESSHHE, APACHE KAFKA, REST API, BAHKAYCKIS CICTOMBI,
[TAJI3EMHA-APBIEHTABAHASL  APXITOKTYPA, TIPAJYKIIBIMHACIID,
MAIITABABAHACIIb, IATOHTHACLIb, ITPAITYCKHAA 3/]10JIbHACIIb

Ab'exm Oacnedaéanmsi — TIpaIdCBl  MDKCOPBICHAra y3aeMaa3esHHS ¥
pa3MepKaBaHbIX OAHKAYCKiX CICTAIMAX 3 MIKpacIpBiCHAN apXITIKTypau.
Ilpaomem oOacnedasannss — MeTaubl 1 THXHAJIOTI anTbIMi3albll aOMeHy

naBeJamMIICHHsIMI TaMiK MiKpacapBicami § GaHKaYCKiX CICTAMAX 3 BBIKAPHICTAHHEM
Apache Kafka i REST API.

Mbma Oacnedasamnnsi — pacmpainoyka 1 SKCIEpbIMEHTalbHAEC MapayHaHHE
najbIX0/1ay Aa apraHizaibll MKCIpBICHAra y3aeMaa3esaHHs ¥ OaHKayCKiX CICTAIMax Ha
acaoBe Apache Kafka i REST APl mis BbI3HAUHHS anTHIMAIBHBIX CIDHAPBISY
NPBIMSIHEHHS KO>KHAM TIXHAJIOTII.

Memaowvl Oacnedasanuss — CICTAMHBI aHami3, ¢dapMaibHae MaJadJiIBaHHE,
a0'eKTHa-apbleHTaBaHAE IpacKTaBaHHE, AKCIIEphIMEHTAIbHAE TACTaBaHHE,
napayHajlbHbl aHall3 KOJIbKACHBIX IMaKa3yblKay MpaayKIbIHHACI, CTATHICThIYHAS
anparoykKa BbIHIKAY.

Ampoimanvia evinixi 1 ix Hagi3Ha — paclpalaBaHa NaJ3eHHa-apbleHTaBaHaA
apxiTOKTypa OaHKayckalk cictoMbl 3 BbIKapbicTanHeM Apache Kafka ms
MDKCOpBICHAra y3aemaa3esHHs; CIpAaeKTaBaHbl 1 plajizaBaHbl (QapMalibHbII Ml
KaMIaHeHTay  CICTAOMBI 1  ajrapelTMbl  1X  y3aeMaJ3€sHHs;  IpaBe3eHa
JKCTIephIMEHTANIbHAE TapayHanHe npanykipiidHacai REST APl i Kafka nper po3ubix
y3pPOYHSX HarpysKi; aTpbIMaHbl KOJIBKACHBISA XapakTapbicThiki mepaBar Kafka ma
naka3yblkax CTaOUIbHACI, JIATPHTHACLI 1 MPANyCKHOM 3[0JbHACLI MpPbl BBICOKIX
Harpy3kax; cgapmyJisiBaHbl pIKaMEHJAAIlbll Ma BBIOAPHI anThIMajIbHA TIXHAJIOTI
MDKCOpBICHAra y3aeMaJ3esiHHs JJI PO3HBIX CLIPHAPBISY BBIKAPHICTAHHS ¥ OaHKayCKIX
CICTAMAX.

Jaxnaonacys mamapwisanay i 8vIHIKAY ObINJIOMHAU npaysl — 3a0sicrieuBaeia
BBIKAPBICTAHHEM HaBYKOBa a0rpyHTaBaHbIX MeTranay Jacie/laBaHHs,
HKCIIEphIMEHTAIbHAN MpaBepKall TIap3THIYHBIX MATaXK3HHIY HA pIajbHBIX JA3€HBIX,
NPBIMSIHEHHEM  CTaThICTBIYHBIX ~ METaJay  anpanoykli BBbIHIKAY  TACTaBaHHA,
y3rOJIHEHACIII0 aTPbIMAHBIX BBIHIKAY 3 JacliefaBaHHSMI IHIIBIX ayTapay y TIaTaii
rajiHe.

Bobnacyv macuvimaca npakmulunaea npulMAHeHHs — BBIHIKI Mpalbkl MOTYIb
ObIllb BBIKAPBICTAHBI MPbI TPACKTaBaHHI 1 pacmparoyibl BbICOKaHArPYXKaHbIX
pa3MepKaBaHbIX OaHKAYCKIX CICTAM, sKisg NaTpaOyrolh 3a0ecTlsY’HHSI BBICOKAM
npajyKibIdHACI, HaA3eHHacli 1 MamTabaBaHaclll; METaJalioris TapayHaHHS
THXHAJIOTIM MIDKCIpBICHAra y3aemaa3essHHs MOKa IPBIMSHALIA s a0rpyHTaBaHHS
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apXITAKTYPHBIX PALIPHHSAY y (DIHAHCABBIM CEKTapbl; MPAKTHIYHBIA pIKaMEHIAlbIl Ma
Hanaauel Apache Kafka moryis ObIlle BBIKApBICTaHBI JUIS alThIMi3allbli iCHYFOYBIX
cicToM aOMeHY TaBeIaMIICHHSIMI.



ANNOTATION

Diploma work, 69 pages, 11 figures, 2 appendices, 12 references.

Keywords:  MICROSERVICE  ARCHITECTURE, INTERSERVICE
COMMUNICATION, APACHE KAFKA, REST API, BANKING SYSTEMS,
EVENT-DRIVEN  ARCHITECTURE, PERFORMANCE, SCALABILITY,
LATENCY, THROUGHPUT

The object of the research — interservice communication processes in distributed
banking systems with microservice architecture.

The subject of the research — methods and technologies for optimizing message
exchange between microservices in banking systems using Apache Kafka and REST
API.

The aim of the research — development and experimental comparison of
approaches to organizing interservice communication in banking systems based on
Apache Kafka and REST API to determine optimal scenarios for applying each
technology.

Research methods — system analysis, formal modeling, object-oriented design,
experimental testing, comparative analysis of quantitative performance indicators,
statistical processing of results.

The results of the work and their novelty — an event-driven architecture of a
banking system using Apache Kafka for interservice communication has been
developed; formal models of system components and algorithms for their interaction
have been designed and implemented; an experimental comparison of REST API and
Kafka performance at various load levels has been conducted; quantitative
characteristics of Kafka's advantages in terms of stability, latency, and throughput
under high loads have been obtained; recommendations for choosing the optimal
interservice communication technology for various use cases in banking systems have
been formulated.

Authenticity of the materials and results of the diploma work — is ensured by the
use of scientifically based research methods, experimental verification of theoretical
provisions on real data, application of statistical methods for processing test results,
and consistency of the obtained results with research by other authors in this field.

Recommendations on the usage — the results of the work can be used in the
design and development of high-load distributed banking systems requiring high
performance, reliability, and scalability; the methodology for comparing interservice
communication technologies can be applied to justify architectural decisions in the
financial sector; practical recommendations for configuring Apache Kafka can be used
to optimize existing messaging systems.



