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AHHOTALIMSA

Hunnomnas paboma, 43 cmpanuy, 10 ucmounukos.

Knrouesvle cnosa. USERVER, C++, CEPBUC-OPMEHTHMPOBAHHAZ/
APXUTEKTYPA, MHMKPOCEPBUCHI,  BBICOKOITPOU3BOAMWTEJIbHBIE
CEPBEPBI, ACUHXPOHHOCTB, HATPY30YHOE TECTUPOBAHUE.

Obvexm uccredosanus sensemcs acuHXpoHHbIH CH++ (peliMBOpK userver,
MIpeTHA3HAYCHHBIN TSI pa3pab0TKH BEICOKOHATPYKEHHBIX CEPBEPHBIX MPHIIOKCHUHN U
MUKPOCEPBHUCOB B paclpeeIEHHbIX CUCTEMAX.

Ilpeomemom uccnedosanuss a61A0MCcsA  APXUTEKTYPHbIE OCOOCHHOCTH U
MIPOU3BOJMTEILHOCTS (DpeiMBOpPKAa userver TPH CO3MaHUM MHUKPOCEPBUCHBIX
pelieHui, a Takke ero CpaBHEHUE C COBPEMEHHBIMU aHAJIOTaMHU.

Lenvio pabomel a6n1semcs OLEHKA MPAKTHUECKONH MPUMEHUMOCTH USErver s
MOCTPOEHUST BBICOKOIIPOU3BOAUTEIBHBIX CEPBUCOB, UCCIIEAOBAHUE €TI0 PEUMYIIECTB
Y OTPaHUYCHHI B YCIIOBUSIX peabHON HATrPy3KHU.

Memoodamu uccnedosanus s61AI0MCcs  aHANU3 ApPXUTEKTYphl  (hpeiiMBOpKa,
pa3paboTKa TECTOBOTO MHUKPOCEPBHUCA, MPOBEIACHUE HATPY30YHOTO TECTHUPOBAHUS U
CPaBHUTENIBHBIN aHATN3 C ATbTCPHATUBHBIMHA TEXHOJIOTHSIMHU.

Ionyuennvie pezyromamsi u ux Hosuzna. PazpaboTaHa W MpPOTECTHPOBAHA
MUKpPOCEPBUCHASI apXUTEKTypa Ha OCHOBE USErver, JAEMOHCTPUPYIOIIAs BBICOKYIO
MIPOU3BOJMTEILHOCTS TPH 00pabOTKe OONBIIOTO KOJIMYECTBA OJHOBPEMEHHBIX
3anmpocoB. [IpoBeIeHO KOMIUIEKCHOE CpaBHEHHE UServer ¢  TMOIMYJISIPHBIM
(GpEeHMBOPKOM C TOYKH 3pEHUS 3a7CPKEK, MPOMYCKHON CITOCOOHOCTH U MOTPEOICHUS
pecypcoB.

BrlisiBIIeHBI KJTIOYEBBIE MpeUMyInecTBa (PpeiMBopka, BKIOYas 3(PGheKTHBHOE
YIPABJICHHE aCHHXPOHHBIMHU OIEpaIusMi M HU3KHWE HAKJIAIHBIC PACXOAbl, a TaKKe
OTIpEJICIICHBI CIIEHAPHH, T €T0 MPUMEHEHHE Hanboee orpaBaaHo.

Hocmoeepnocms ~ mamepuanos u  pe3yibmamos  OUNJIOMHOU — pabombi.
WCITOJIb30BAHHBIC MaTepuajabl W PE3yJbTaThl JIUIJIOMHOW pPaOOTHI  SBISIFOTCS

AOCTOBCPHBIMMU. PaboTa BBITIOJIHEHA CAMOCTOSITENILHO.



Obnacmbio 803MOHCHO20 Npakmuyecko2o npumenenus saenaiomes UT-komnanun
U TOpeanpusTus, pa3pabaThIBalOIIME€ BBICOKOHATPYXKEHHBIE paclpeacaEéHHbIe
CUCTEMBI, I'/I€ KPUTHYECKHU BaKHBI IPOU3BOJUTENBHOCTh, OTKa30yCTOMUMBOCTH WU

MaclITabHUpPyeMOCTb.



AHATALBIS

Lvinnomuas npaya, 43 cmaponax, 10 kpoiniy.

Knrouasviss  cnosvi: USERVER, C++, COPBIC-APBIEHTABAHAA
APXITOKTYPA, MIKPACOPBICHI, BBICAKAIIPAJIVKIIMHBISA CEPBEPBHI,
ACIHXPOHACIIb, HATPY3AUHAE TOCTABAHHE.

Ab'exkm Oacneoasanns 3'aynseyya aciHxpoHHbl C++ QpIUWMBOpK userver,
MpBI3HAYAHBI IS PAcHparioyki BBICOKAHATPYKaHBIX CEPBEPHBIX TMPHIKIATAHHSIY 1
MIKpacapBicay y pa3MepKaBaHbIX CICTIMAX.

Ilpaomemam  Oacneoasanus 3'sayaaoyya  apXITIKTYpPHBIA — acabiiBacil 1
npaayKibliiHaCb (Pp3MBOpKA USErver Mpbl CTBAPIHHI MIKPACIPBICHBIX PAIIdHHAY, a
Takcama siro napayHaHHE 3 Cy4acHBIM1 aHaJlarami.

Mbmaii npaywvl 3'sy15eyya alpHKa MPAKThIYHAN JacTacaBajibHACI userver s
na0y/IoBbl  BBICOKANpPAIyKIBIMHBIX ~COpBIcay, JdaciiefaBaHHE Sro IepaBar 1
aOMe)xaBaHHSY Ba YMOBaX plalibHall Harpy3Kl.

Memaodami oOacnedasannsi 3'aynsaoyya aHam3 apxITIKTYphl (HpIUMBOpKA,
pacmparioyka TicTaBara MIKpacipBiCy, MpaBsA3€HHE Harpy3adyHara TACIipaBaHHS 1
napayHallbHbI aHaJIi3 3 ANbTIPHATHIYHBIMI TOXHAJIOTISIMI.

Ampowimanwlia 6biHiKi 1 ix Hagi3Ha. PacnipaliaBaHa 1 mpaTicTaBaHasi MikpacipBicHas
apxITAOKTypa Ha aCHOBE USErver, sikas JPMAHCTPYye BBICOKYIO MPaayKIBIHHACIH MPbI
anpanoypl BsJIIKail KOJIbKACIl aJlHayacoBBIX 3ambiTay. IIpaBenseHa komruiekcHae
napayHaHHE userver 3 mamyJasipHbIM (pIUMBOpKaM 3 MyHKTA TJICIKAHHS 3aTPbIMaK,
MPanyCKHOM 3710JIbHACIII 1 CIIaXKbIBaHH1 pacypcay.

Brisiynens! kitouyaBbist nepasari Gp3iiMBOpKa, y ThIM JIIKY 3QeKThIYHAae KipaBaHHE
aCIHXpPOHHBIMI arepanplsaMi 1 Hi3KisS HakJIagHBIS BBIJATKI, a TakcaMa BbI3HAYaHBI
CIIPHApPBI, 13€ ST0 NPBIMSIHEHHE HA0O0MbII anpayaaHa.

Haknaonacyb mamapwisanay i 6vlHiKay ObINJOMHAU padombl: BBIKAPHICTAHbISA
MaTAPBISIIBI 1 BBIHIKI ABITIIIOMHAN pabOoThI 3'SYIISIONIA TAKIIaTHBIMI.

Boobnacyro macuvimaca npakmelunaea npvimsnenus 3'synaoyya 1T-xammnanii 1

MPAANPBIEMCTBBI, SKisl PacpalioyBaiollb BBICOKAHATPYXKAHBISI pa3MEpPKaBaHbIA



CICTOMBI, J3€ KpBIThIUHA BAXHBIS MPATYKIBIHHACIH, aJMOBAYCTOWIIBACIH 1

marrradaBaHacCIlb.



ANNOTATION

Graduate work, 43 pages, 10 sources.

Keywords: USERVER, C++, SERVICE-ORIENTED ARCHITECTURE,
MICROSERVISES, HIGH-PERFORMANCE SERVERS, ASYNCHRONISM,
LOAD TESTING.

The object of the study is the asynchronous C++ framework userver, designed for
developing high-load server applications and microservices in distributed systems.

The subject of the study is the architectural features and performance of the
userver framework when creating microservice solutions, as well as its comparison
with modern analogues.

The purpose of the work is to assess the practical applicability of userver for
building high-performance services, study its advantages and limitations under real
load conditions.

The research methods are analysis of the framework architecture, development of
a test microservice, load testing and comparative analysis with alternative
technologies.

The results obtained and their novelty: A microservice architecture based on
userver has been developed and tested, demonstrating high performance when
processing a large number of simultaneous requests. A comprehensive comparison of
userver with a popular framework in terms of latency, throughput, and resource
consumption has been conducted.

The key advantages of the framework, including efficient management of
asynchronous operations and low overhead costs, have been identified, and scenarios
where its use is most justified have been determined.

Reliability of materials and results of the graduate work: the materials used and

the results of the thesis are reliable. The work has been completed independently.

The area of possible practical application is IT companies and enterprises
developing highly loaded distributed systems, where performance, fault tolerance, and

scalability are critical.



