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B cmamve uccnedyemcsa muxpocepsuchas apxumexmypa (MSA) kax coepementbiii n00X00 K NpOeKmMuposa-
Huto cucmem. Paccmompenvt kntouegvie acnexmol: 0eKoMno3uyus, KOHmMelHepuzayus, 6e30nacHoCcms U Mo-
HumopuHe. Anaruzupyromes nepcnekmugol pazeumus MSA.
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palvsi CepBUCOB, COMIACOBAHHOCTD JaHHBIX, MEKCEPBHUCHOE B3aUMOJICHCTBHE, MACIIITAOUPYEMOCTb.

C oBpeMeHHble U T-crcteMbl TpeOyroT BBICO-
KO TMOKOCTH M MacIITabHUpPyeMOCTH, YTO
MIPUBEJIO K MIEPEXOy OT MOHOJUTHBIX apXHUTEK-
Typ K MUKpocepBUCHBIM (MSA). DToT moaxon
PEBOJIIOLIMOHU3UPYET TMPOEKTUPOBAHUE CIIOK-
HBIX cucTeM. B crarbe paccMarpuBaroTcs KO-
yeBble acneKTsl MSA — oT 6a30BbIX MPUHITUIIOB
JI0 TIEPEIOBBIX MPAKTUK BHEAPECHUS [2].

MuxkpocepBucHas apxutekrypa (MSA) oc-
HOBaHa Ha pa3/IeJICHUU CUCTEMbl HA HE3aBUCHU-
MBI CJIa00CBSA3aHHBIE CEPBUCHI, KAXKIBIA U3 KO-
TOPBIX BBHIMONHIET KOHKPETHYIO Ou3Hec-(pyHK-
uuto. Hampumep, B e-commerce OTAeNbHbIE
MHUKPOCEpPBHUCHl MOT'YT OTBEYaTh 3a KaTajor TO-
BApOB, KOpP3WHY NOKYIOK M IUIaTeXu. Takou
moaxoN obecreunBaeT HE3aBUCHUMOCTh paspa-
OOTKM ¥ pa3BepTHIBAaHUS KOMIIOHEHTOB, YTO
3HAYUTEIIBHO YCKOPSET MPOLECC BHEAPEHUS HO-
BbIX (DYHKIMI 1 OOHOBJICHUH.

OnHMM U3 KIIOYEBBIX Npeumyiects MSA
SIBIISIETCSI BO3MOYKHOCTh MCIIOJIb30BAHMS Pa3HBIX
TEXHOJIOTUYECKUX CTEKOB JUIsl Pa3IMYHBIX Cep-
BHCOB [1]. B TO BpeMs Kak OJUH CEpPBUC MOXKET
ObITh HamucaH Ha Java ¢ MCHONb30BaHHEM
Spring Boot, napyroii MoXeT HCHOIb30BATh
Node.js, a Tpetnii - Python ¢ Django. 1o mo3-
BOJIIET BHIOMpATh ONTUMAJIBHBIH WHCTPYMEHT
JUISl KOKJIOW KOHKPETHOM 3a/1a4M U MOCTENEHHO
MOJIEpHU3UPOBATH CUCTEMY, HE NIEPENUCHIBAs €€
MOTHOCTBIO. OJHAKo Takas TUOKOCTh TpeOyeT
THIATEIHHOTO TUIAHWPOBaHUs MHTEp(helcoB B3a-
MMOJICUCTBUS MEXIY CEPBUCAMM.

Jiist 5 deKTHBHON pabOThl MUKPOCEPBUCHOM
apXUTEKTypbl HEO0OXOJMMa COOTBETCTBYHOIIAS
uHppacTpykrypa. Konreitnepuzanus ¢ momomnsro
Docker crama ¢aktuueckuM CTaHIapTOM ISt
yIaKOBKM MHUKpocepBUcOB. KoHTeltHeph obecre-
YUBAIOT HM30JALUIO CEPBUCOB U €IMHOO0Opaszue
Cpeibl BBIIIOJHEHUS], YTO 3HAUUTEIBHO YIIPOIIAET
pazBepthiBanue. Opkectparop Kubernetes, B
CBOIO Ouepe/ib, pellaeT 3aJaul yIpaBJIeHUs Kiia-
CTEpOM KOHTEWHHEpoB, o0ecreurnBas aBToMaTuye-
CKO€ MacIITabupoBaHue, OaTaHCUPOBKY Harpy3Ku
1 CaMOBOCCTaHOBJIEHHE CHCTEMBI.

Ocoboro BHHMMaHHS 3aCIy>KUBAE€T BOIPOC
OpraHM3ali B3aUMOJCHCTBUS MEXIY MHUKpPO-
ceprcamu. CylIllecTByeT JBa OCHOBHBIX IOJXO-
Jla: CUHXpOHHOe B3aummozeiicteue yepe3 REST
APl u acMHXpOHHOE B3aUMOICHCTBHE 4Yepe3
opokepel coobmienuit (Kafka, RabbitMQ).
REST API npoie B peanuzannu ¥ OTIaAKE, HO
CO3/1a€T KECTKHE 3aBUCUMOCTH MEXIYy CEpBH-
caMM. ACHHXpPOHHasi MOJIe/Ib Ha OCHOBE COOBI-
TUNA oOecreynBaeT OOJNBITYI0 THOKOCTh M OTKa-
30yCTOMUMBOCTb, HO TpedyeT Oosee CIOKHOM
ApPXUTEKTYPbl U JOMOJHUTENbHBIX MEXaHU3MOB
o0ecredyeHus COracOBaHHOCTH JaHHBIX.

Opnoit u3 HamboJee CI0KHBIX 33J1ad TIPH pa-
6ote ¢ MSA sBnsieTcst ynpasJeHHE pacIpene-
JIEHHBIMU JJaHHBIMU. B oTiHuyue OoT MOHONHWTA,
re OOBIYHO MCIIONB3YeTCsl enuHas 0a3a JaH-
HBIX, B MUKPOCEPBUCHON apXUTEKTYpe KaxKIbIi
cepBUC HMeeT CBOI cobcTtBeHHYI bJ/l. Oto
o0ecrieurnBaeT HE3aBUCHMOCTh CEpPBHUCOB, HO
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co3aeT MpobiaeMy MOAAEpKAaHUS COTTIAaCOBaH-
HOCTU JaHHBIX. J[J1s1 pemeHus 3Toi mpoOieMsl
MIPUMEHSIFOTCS Pa3IMYHbIC TATTEPHBI, TAKUE KaK
Saga, KoTOpas pa3OHWBaeT pacHpeiCICHHYIO
TPaH3aKIMIO HA IOCIIEAOBATEIbHOCTD JIOKAJIb-
HBIX TPAH3AKIMA C KOMICHCUPYIOIIMMHU JICH-
creusima  [3], wim CQRS (Command Query
Responsibility Segregation), pazaenstomuii ore-
palyy 3arucH 1 YTCHUSI JaHHBIX.

MOHHTOPUHT ¥ OTJIAJIKA PACIIPE/ICIICHHON CH-
CTEMBI — €€ OJMH CEPbE3HBbIA BBI30B. Tpaguuu-
OHHBIC MOJXO/bI K MOHUTOPHHTY, pa3paboTaHHbIE
JUIS. MOHOJIUTHBIX CHCTEM, YacTO OKAa3bIBAaIOTCS
HEed(PEKTUBHBIME B MUKPOCEpBUCHOM cpene. Co-
BPEMEHHBIE PELICHHs, TAKUE KaK pacnpe/eseHHas
TpaccupoBka (Jaeger, Zipkin), IIeHTpaTM30BaHHBIN
coop soroB (ELK Stack) n merpuk (Prometheus ¢
Grafana), MO3BOJISIIOT MOMYYUTH MOJTHYIO KapTHHY
pabothl cucteMbl. OCOOCHHO BaKHA peaM3arys
CKBO3HOM WaeHTH(HKaMU 3ampocoB (correlation
ID), koTopast moMOraeT OTCIeKHUBATh ITyTh 3aIPO-
ca yepe3 MHOYKECTBO CEPBHCOB.

Bbe3onacHOCTh B MUKPOCEPBUCHOM apXHTEK-
Type TpeOdyeT ocoboro noaxona. TpaauioHHbIE
MEXaHU3Mbl ayTCHTH(HUKAIIMN ¥ aBTOPH3AIUH,
OCHOBAHHBIC HA CECCHSIX, IJIOXO TOAXOMAT JUIS
pacripeniesieHHBIX cucTeM. BMecTo HUX MCIIOIb-
3YIOTCS TOKCH-OPUCHTUPOBAHHBIC TOIXO/IbI, Ta-
ke kak JWT (JSON Web Tokens), xoTopbie
MOTYT IepeaaBaThCsl MEXIY CEpBUCAMHU M CO-
JepKaTh BCIO HEOOXOAWMYIO HH(OpMALHI0 O

CIIUCOK JIMTEPATYPbI

mpaBax jgoctymna. Service Mesh (Hampumep,
Istio) mpemocTaBiseT JOMOJIHUTEILHBIE BO3-
MOXXKHOCTH IS oOecrieueHust OE30IMacHOCTH,
TaKMe KaK aBTOMATHYECKOE MU(ppPOBaHHE Tpa-
¢uka MEeXIy CepBHCaMU U JETATM3HUPOBAHHOE
yIpaBJICHUE MTOJTUTHKAMH JIOCTYTIA.

HecmoTpst Ha Bce mpeuMymiecTBa, MHKPO-
CEpBUCHAsI APXUTEKTYpa MOJIXOAMUT HE LIS BCEX
npoektoB. Ilepexon Ha MSA onpasnan, xorna
CHCTEMa CTaHOBHTCS JOCTAaTOYHO CJIOXKHOM, a
KOMaHJa — J0CTaTo4HO Oonbioi [4]. [mst crap-
TaroB ¥ HEOOJIBIIMX MPOEKTOB MOHOJHUTHAsS ap-
XUTEKTypa 4acTo ocTaercss Oojee MpearnoyuTu-
TEJILHBIM BBIOOPOM, TaK KakK TpeOyeT MEHBIINX
HAKJIaJHBIX pPAcCXOAOB Ha WHQPPACTPYKTYpY H
yrpasieHue. OIHAKO [0 MEpe pOCTa CUCTEMBI
KOMaH/bl npeumyniectBa MSA craHoBsATCS Bce
0oJiee OYCBUTHBIMH.

[IpoBeneHHbIN aHaIM3 MO3BOJISET 3AKIHOYUTH,
4YTO MHUKpOCEpBHCHas apxutekrypa (MSA) sBis-
€TCsl 3aKOHOMEPHBIM 3TarioM SBOJIOLUH pactipe-
JICTICHHBIX CHCTeM, oOecrieurBasi Maciradbupye-
MOCTh M OTKa30yCTOHUMBOCTh. OHaKO ee dhdek-
THBHOCTb HAIPSIMYIO 3aBHUCUT OT YPOBHS TE€XHO-
JOTUUYECKOM WH(PACTPYKTYphl M KBaH(UKAIN
pazpabotunkoB. HawubGonemryto Bbirory MSA
MPUHOCUT B BBICOKOHATPY)KEHHBIX CHUCTEMax CO
CIIOXKHOW  Om3Hec-NOoruKoi. [lepcrieKTHBHBIME
HAIPaBJICHUSMH PA3BUTHS SIBIISTIOTCS THOPUIHBIE
apXUTEKTYphl U COBEPILICHCTBOBAHUE HHCTPY-
MEHTOB OpPKECTPAIIHH.
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The article explores microservice architecture (MSA) as a modern approach to system design. The key as-
pects are considered: decomposition, containerization, security and monitoring. The prospects for the devel-
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