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Adnotarea

Titlul lucrarii — «Implementarea unei arhitecturi reziliente bazate pe microservicii», autorul
Panctatov Alexei. Lucrarea consista din: introducere, trei capitole, concluzie si bibliografie.

In aceasta lucrare se certeteazi metodele de atingere a rezilientei in sistemele distribuite
bazate pe microservicii. Cercetare se incepe cu o revizuire generala a microserviciilor. Principalele
caracteristici si avantaje pe care le posedd in comparatie cu sistemele monolitice sunt luate 1n
considerare. In continuare, este luati in considerare rezilienta sistemelor informationale, precum si
de ce asigurarea ei in sistemele de microservici reprezinta o sarcind dificild, dar necesard. Asigurarea
rezilientei este consideratd mai mult din punctul de vedere al aplicarii strategiilor general acceptate
care reduc probabilitatea de esec ("Retry"), previn esecuri ("Timeouts", "Circuit Breaker",
"Bulkheads") sau exclud aparitia lor in sistemul ("Test Harness"). Se acorda atentie, de asemenea, a
comunicdrii asincrone intre microserviciile care utilizeaza cozile si brokerii de mesaje.

Scopul acestei lucrari a fost de a determina ce este un sistem distribuit rezilient si, de
asemenea, de a studia modalitatile existente de asigurare a rezilientei si de a le pune in practica
utilizand exemplul unui sistem de rezervari hoteliere.

Sistemul de microservici studiat este creat folosind tehnologia ASP.NET Core. Ea se
compune din patru componente principale: un site web pentru utilizatorii finali, un microserviciu
pentru procesarea rezervdrilor, un microserviciu pentru cdutarea hotelurilor si o baza de date.
Comunicarea cu microservicii are loc prin intermediul protocolului HTTP. Fiecare dintre aceste
componente este lansat in interiorul unui container Docker. Instrumentele pumba pentru Docker si
mountebank au fost folosite pentru a testa rezistenta si pentru a simula diferite scenarii.

Ca rezultat al studiului, sa constatat ca, datoritd alegerii corecte a strategiilor pentru
asigurarea rezilientei, este posibil de obtinut: un nivel inalt de SLA, reducerea numarului de esecuri
si distribuirea uniforma a sarcinilor pe resursele serverului. Aceste strategii pot fi aplicate pentru
oricare sistem de microservici.

Cuvintele cheie: microservicii, rezilienta, strategie de rezilienta, arhitectura, comunicare,

containere, testare, esec.



AHHOTAIUA

Ha3Banue nanHoii paboTbl - «Co3laHue YCTOWYMBON apXHUTEKTyphl, OCHOBAaHHOW Ha
MUKpocepBucax», aBrop IlankpatoB Auseceii. OHa COCTOUT M3 BBelIEHHUS, TPEX TJaB, BBHIBOJAA U
oubmmorpaduu.

B nanHoii paboTe MCCeayIoTesl ClocoObl TOCTHXKEHUS! YCTOHYMBOCTH B paclpeieiaEHHbIX
CUCTeMax, OCHOBAaHHBIX Ha MHUKpocepBucax. VccienoBanue HauMHaeTCs ¢ OOIIETO PacCMOTPEHHUS
MUKpPOCEpPBUCOB. PaccMaTpuBaioTCs WX OCHOBHBIE XapaKTEPUCTHKU U IPEUMYILECTBA, KOTOPHIMU
OHM O0JIaJalOT MO0 CPABHEHUIO C MOHOJHUTHBIMU cucTeMamH. Jlajgee paccMaTpuBaeTCs 4YTO TaKoe
YCTOMYUBOCTh MH(POPMALMOHHBIX CHUCTEM, a TakXke mouemy e€¢ obOecrieueHHe B MHUKPOCEPBUCHBIX
CUCTeMax SBJSIeTCS CJIOXKHOW, HO HeoOxoauMmoil 3amaueil. ObecrneueHue CTAOMIBHOCTH
paccMaTpuBaeTcs B OOJbIICH CTENEHN ¢ TOYKU 3PEHHS MPUMEHEHHs OOIIeNPU3HAHHBIX CTPAaTErHii,
KOTOPBIE CHW)XKAIOT BEPOSTHOCTH cO0si («IloBTOpenme»), mpemorBpamator cooum («TaiimayTeiy,
«[Ipenoxpanutensy, «llepebopkn») WM HUCKIIOYAIOT HMX THosiBIeHHe B cucreme («TectoBas
nporpammay). Takke yaensieTcss BHUMaHUE PACCMOTPEHUI0 ACHHXPOHHOMY OOIIEHUIO MEXAY
MUKpPOCEPBUCAMU C UCIIOJIb30BAHUEM ouepeieil U OpOKEpOB COOOIIEHUH.

Lenbto naHHOM pabOTHI OBLIO OMpENENUTb, YTO TaKOE YCTOMYMBAs pacrpeaeacéHHas
CUCTEMa, a TaKXK€ U3YUUTh CYIIECTBYIOIINE CIIOCOObI 00eCIeYeHHs] YCTOMUNBOCTH U IPUMEHHUTD UX
Ha MPaKTUKe Ha IPUMeEpPEe CUCTEMbI OPOHUPOBAHUS HOMEPOB B OTEJISIX.

PaccmarpuBaemasi MUKpOCEpBUCHAs CHCTEMa CO3JaHa C MCHOJIb30BAaHUEM TEXHOJIOTUU
ASP.NET Core. OHa coCTOUT U3 YEeTBIPEX OCHOBHBIX KOMIIOHEHTOB: BeO-CalT IJii KOHEUYHBIX
MOJIb30BaTENCH, MUKPOCEPBUC TSI 00padOTKU OpOHUPOBAHUMN, MUKPOCEPBHC JIJISl TIOUCKA OTENEH U
6a3pl gaHHbBIX. OOIIEHNEe ¢ MHUKPOCEpBUCAMHU TTPOUCXOAUT 1o Tpotokoiny HTTP. Kaxapii uz atux
KOMIIOHEHTOB pa3BépHYT BHyTpu Docker xonrteriHepa. J[isi TeCTHMpOBaHUS YCTOWYMBOCTH W
CUMYJISILIMK Pa3IMYHbIX CIICHApUEB OBLIM HMCIIOJIb30BaHBI MHCTPYMEHTHI pumba mns Docker wu
mountebank.

B pesynwpTaTe umcciemoBaHus OBLIO YCTAaHOBJIEHO, YTO Ojarojapsi MpaBUIBHOMY BBIOOPY
CTpareruii obOecreyeHus] CTaOWIBHOCTH MOXHO JOCTUYh BBICOKOTO ypoBHS SLA, CHHU3UTH
KOJINYECTBO COOEB M paBHOMEPHO paclpeieuTh Harpy3Ky Ha pecypchl cepBepa. [laHHbIe cTpaTeruu
MO>XHO MMPUMEHHUTH K JIF000H MUKPOCEPBUCHOM CUCTEME.

KitoueBbie croBa: MUKPOCEPBUCHI, YCTOWYUBOCTD, CTPATETHsl YCTOMUMBOCTH, apXUTEKTYpa,

oOmIeHne, KOHTEHHEPHI, TECTUPOBAHUE, COOM.



Abstract

Title of thesis — “Implementation of a resilient microservice architecture”, author Pancratov
Alexei. It consists of introduction, three chapters, conclusion and bibliography.

This paper describes ways to achieve resiliency in distributed systems based on
microservices. Research starts with general overview of microservices. Their characteristics and
advantages comparing to monolithic systems are examined. Then resiliency of information systems
is examined, along with why its guarantee is hard to achieve in microservice systems, but is a
necessary task. Resiliency attainment is considered more from the point of view of applying widely
accepted strategies which reduce probability of failure (“Repeat”), prevent failures (“Timeouts”,
“Circuit Breaker”, “Bulkheads”) or exclude them (“Test Harness”). In addition, asynchronous
communication between microservices using queues and message brokers is considered.

The purpose of this study was to define what a resilient system means and to analyze
existing practices of providing resiliency and to apply them on practice on a system for booking
rooms in hotels.

The studied microservice system was created using ASP.NET Core technology. It consists of
four main components: web-site for final users, microservice for bookings processing, microservice
for hotels lookup and a database. Communication with microservices is done via the HTTP protocol.
Each of these components is deployed inside a Docker container. For testing resiliency and
simulation of different scenarios were used tools like pumba for Docker and mountebank.

As a result of the research it was established that thanks to the correct choice of resiliency
strategy it is possible to achieve a high level of SLA, to reduce number of failures and to evenly
distribute load on server. These strategies can be applied to any microservice system.

Keywords: microservices, resiliency, resiliency strategy, architecture, communication,

containers, testing, failure.
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