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This work is devoted to the study of various methods for implementing the

Cosmos DB API using .NET. The most appropriate APIs for implementing
software using .NET have been selected. An analysis of the subject area of e-
commerce was carried out, a database scheme was developed. Queries were
created and metrics selected to measure the performance of each of the
implementations. Developed software solutions for API for NoSQL (using
Cosmos Client and Entity Framework Core Cosmos) and APl for MongoDB
(using Mongo Client). Experiments were carried out, performance
measurements were obtained on selected metrics, and recommendations were
formulated for the practical use of the API.

CyuacHuil miaxig 10 po3poOKH MPOTPaMHUX CUCTEM CIPSIMOBAaHHM Ha Te,
mo0 CHOpPOCTUTH TMporpaMmy, 3pOOUTH KOJA JCHIEBIIMM Yy MIATPUMII B
MaiOyTHhOMY. CamMe TOMY ChOTOAHI MOMYJIAPHI XMapHi PO3MOALIEHI CUCTEMH,
10 CTBOPIOIOTHCS 32 MIKPOCEPBICHOIO apXITEKTYPOIO.

B cuctemax 3 MIKpOCEpPBICHOIO apXITEKTYpOIO KIIACHYHI pessiiiHI 0a3u
nanux (BJ]) mocratHbo piako. AkTHBHO BHKOpUCTOBYIOTH NOSQL BJI, ski
JI03BOJISIFOTH PO3POOHHMKAM JIETKO 3MIiHIOBaTH CTPYKTypy Aanux [1]. Kpim Toro,
NoSQL BJI nerko wmacmTaOyroTbcs, TOOTO BIANMOBIIHI JTOJATKH MOXYThb
00poOsiTH Benuki obOcsirn gaHux [2]. Oxniero 3 nomynsapHux NoSQL BJI, mio
BUKOPUCTOBYETHCSI TMPU PO3POOII XMAPHUX po3nojiuieHux cucteM € Cosmos
DB. Ilix wac peanizamii nporpaMHux jaojaTkiB Ha 0a3i miei CYB]/] BaxxiauBo
oOpatu Takuit AP, sikuii Oyae HaOUTbIT €(hEeKTUBHUM.

Otxe, Oysa TMoOcCTaBlieHa 3ajaya JOCHIIUTH METOAM MPOrpamMHOl
peamzauii Cosmos DB APl na mmarpopmi .NET Ta Ha OCHOBI
EKCIIEPUMEHTATLHUX JTAaHUX PO3POOUTH PEKOMEHMAIlli MO0 iX MPaKTUIHOTO
BUKOPHCTAHHS.

byno mpoBeneno anami3 icaytounx Cosmos DB API, takux sk for
NoSQL, for MongoDB, for Apache Cassandra, for Table, for Apache Gremlin
ta for PostgreSQL. Jlnsi monmanmpmioro gociipkeHHs OyJio oOpaHO HaWO1IbIIT
nepcrnekTuBHi, a came API for NoSQL (po3risiHyTo BapiaHTH 3 BUKOPUCTAHHSIM
Cosmos Client Ta Entity Framework Core Cosmos) Tta API for MongoDB
(BukopuctoByroun Mongo Client).

B skocti mpenmeTHOi oOjacTi i MPOBEICHHS JOCIHIDKEHHsS Oyna
oOpaHa 00JacTh €JIEKTPOHHOI KOMEpIIii, SIK JOCTaTHBO MOIYJsipHA Ha CHOTOJIHI
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chepa. byma cmpoekToBana 06a3a maHWX, IO MICTUThH 1H(MOpPMAIII0 TIPO Taki
CYTHOCTI, SIK TOBap, 3aMOBJICHHS, TIO3UIIIS B 3aMOBJICHHI Ta IUIATIXK.

Byno  mpoBemeno = 1utaHyBaHHS ~— €KCIEPUMEHTAIBHOI  YaCTHUHU
JIOCITKEHHS

— po3po0JIeHO cepito 3amuTiB 10 0a3 1aHuX, aKi OyayTh JTOCIIKyBaTUC,
10 MICTSTh 3allUTH Ha OTPUMaHHS TOBapiB Ta 3aMmoBJieHb Ta CRUD omnepariii;

— 00paHO METpUKH ISl OI[IHKM NpoayKTuBHOCTI API, a came mBHUIKICTh
BUKOHAHHS 3aIMUTIB (MC) Ta KUIBKICTh pecypciB HeoOx1qHux ais 1nporo (RU).

JInst mpoBeAeHHS! eKCIEPUMHTIB OyJI0 HaJalllTOBAHO CepelloBuIle Azure
s poootu 3 Cosmos DB. bynau cTBopeHi Ta HajamToBaHi BCi HEOOXI1JHI
pecypcu, B Tomy umciai, Azure Cosmos DB Account, 6a3u jaHux Ta
KOHTEUHEPH.

Byno peanizoBaHo Tpu mporpamu, Mo OJHIA JUIsI KOKHOTO 3 OOpaHuUX
MAX0dIB, 3a JoroMororo Takux texHojorid, sk .NET 6.0, Azure Cosmos DB,
Cosmos Client, Entity Framework Core Cosmos, Mongo Client, Swagger.
Koxna mporpama ctBoproe 0a3y maHMX Ta BCl HEOOXIAHI KOHTEWHEPHU IMPHU
NEePIIOMY 3aIyCKYy, [0 € BAKJIMBUM B TUX CUTYaIlisiX, KO 0a3a JaHUX BIIEpIIe
PO3rOPTAETHCSI B HOBOMY PEriOHI a00 Y HEHAJIAIITOBAHOMY CEPEIOBHIIL.

Byno mpoBeleHO eKcrepuMMEHTalIbHI JOCHIJKEHHS, MiJl Yac SKOro Ha
KOXXHOMY 3 pPO3pOOJIeHUX JOAAaTKIB BUKOHYBajucs 3anuTd A0 bl Ta
MIPOBOJMIIUCS 3aMipyd OOpaHUX METPHUK.

OTpumani pe3yJIbTaTh AO3BOJIMIN 3pOOUTH BUCHOBKU Ta CHOPMYJIIOBATH
pexomenanii, moao0 Bukopuctanus pociimxenux API. Tak, API for NoSQL 3
Entity Framework Core Cosmos O11bII1 IOIIJIBHO BUKOPUCTOBYBATH, SIKIIIO BaM
HeoOxiaH1 nepeBaru podoTu 3 Entity Framework, a came Code First migxin ta
LINQ mnst popmyBanns 3amutiB 10 bJI. Po3pobka 3 Bukopucranusm API for
NoSQL 3 Cosmos Client 6ye 611b111 €()eKTUBHOIO, SKILO HEOOXITHA MIATPUMKA
SQL mnoni6uux 3anutiB. Po3pobka 3 Buxopucranusm API for NoSQL Oyne
Ou1bII e(heKTUBHOIO, SKIIO HEOOX1aHO mpaioBaTi 3 MongoDB.
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