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Anoranisg. YV docnioxceHHi posenadaiwomecs nepesazu S8UKOPUCMAHHS be3cepeepHoi
apximekmypu Ha 6a3i Azure Functions y noedHanHi 3 mexHonoziasmu .NET oOns
CMmeopeHHs cyuacHux e8eb6-dodamkis. IIpoaHanizo8amo oOMexMceHHs mpaduyitiHux
nioxodie 00 po3poOKu, 30Kpema CKAAdHICMb Macwmaby8aHHs, eumpamu Hda
iHppacmpykmypy ma obmexceHy eHyukicme. [IposedeHo 02110 akmyanbHUX HAyKosux
nybonikauiti wodo 3acmocyeaHHsi 0e3cepeepHuUX MexHoJ02ili ma ocobausocmeli
iHmezpauii Azure Functions 3 i[Hwumu cepgicamu Azure. ExcnepumeHmaivHe
docnidxceHHs noKaA3ano, wio sukopucmauus Azure Functions cnpusie cKOpoueHHo uacy
po3pobKu, nidsuujeHH0 Haditinocmi ma 2Hyukocmi dodamkis. Y pobomi HA20JI0UIEHO HA
saxcnueocmi Ge3neku, asemopusayii ma npasuibHo20 8UOOPY aApXimeKmypHUX pillieHb.
3anponoHosaHo Hanpsmu nodanvwiux 00CNiOHeHb, NO8’I3aHi 3 IHMezpayiero
be3cepsepHux piuieHs y cipepax 10T, Big Data ma Machine Learning.

KmrouoBi cioBa: GescepsepHa apximexkmypa, Azure Functions, .NET, se6-dodamku,
asmomamuuHe macuimabyeaHHs, iHmezpauis cepsicie Azure, XxMapHi mexHonozii.

Berynm. VYV cydyacHiii po3po6Iii MporpamMHOro 3a0e3rneueHHS BasKIMBOIO
TeHJeHIli€l0 € mepexin mo 6e3cepBepHux (Serverless) apXiTeKTyp, SiKi JO3BOJISIOTh
PO3pPOOHMKAM 30CepeauTUCSl Ha CTBOPEHHi (YHKIIOHAJbHOCTI 3aCTOCYHKIB 0Oe3
HeOoOXiTHOCTi KepyBaTu iHPPacTpyKTypoio cepBepiB. BukopucranHs miatdopm Ha
3pa3ok Azure Functions i3 miaTpumkoio .NET BigkpuBa€e HOBiI MOXIMBOCTI IJISI
IIBUAKOI, THYYKOi Ta eKOHOMIiYHO eQeKTUBHOI BeO-po3poOKNu. 3aBIsIKU
aBTOMAaTMUYHOMY MacIITaOyBaHHIO PeCcypciB, BUCOKil IMPOMAYKTUBHOCTI Ta IMPOCTOTI
inTerpanii 3 iHmmMM cepBicamMu Azure, Oe3cepBepHMII Imigxim crae pemani
nomynsipHimmM cepep full-stack .NET-po3po6HuKiB.

IToctraHoBKa mipoGsemu. TpanuiiiiiHi Mopjesi  Be6-po3poOKM  YaCTO
CYTIPOBO/IKYIOTbCSI  CKJIQ[HICTIO KepyBaHHS  iH(GpPACTPYKTypoOlO,  BUCOKUMMMU
BUTpAaTaMM Ha MiATPUMKY cepBepiB i CKIagHICTI0O MacIITaOyBaHHSI IOJATKIiB Yy
BiIMIOBiIb HA 3MiHy HaBaHTaXXeHHS. PO3pPOOHMKM CTUKAIOThCS 3 Ipo6GIeMaMu

IIBMIKOCTi pO3rOpTaHHS, HAAMipHMMM BUTpaTaMyM Ha HEBUKOPUCTaAHi pecypcu Ta
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CKIAIHICTIO 3abe3revyeHHs] BMCOKOi AOCTYIHOCTI momaTkiB. Came TOMy IIOCTa€
nmotpeba y BUKOPUCTaHHiI 6e3cepBepHMUX TEXHOJIOTiN, TakuX SIK Azure Functions, nst
CTBOpPEHHS THYYKMX, MAaCIITaO0BaHMX i EKOHOMIYHO e(DeKTMBHMX BeO-I0IATKiB.

OCHOBHOIO MeTOIO JOCJTiKeHHsI € aHaji3 MoxkiauBocTeit Azure Functions mas
CTBOPEHHSI BeO-IomaTKiB 3 BMKOpUCTaHHSIM TexHosoriii .NET, ominka ix mepeBar
TOPiBHSIHO 3 TPaAMUIiiHMMM CcepBepaMM Ta BM3HAUEHHS HalKpalux IPaKTUK
BUKOPUCTAHHS Oe3cepBepHUX apXiTeKTyp.

Ornsap giteparypu. B po6oTi mpoaHani3oBaHO Cy4acHi [JOCTIIKEHHS Ta
myOsIikalii 1Moo BMKOPUCTAHHS 0Oe3cepBepHMX apXiTeKTyp Y BebG-po3poOlii.
Oco6mmBYy yBary IpuaijeHo poboTam, 10 BUCBIT/IIOIOTh nepeBaru Azure Functions,
ix inrerpamito 3 .NET, a TakoX MMTaHHS TPOAYKTMBHOCTiI, MacIITaOyBaHHS Ta
6e3reku. JocaiaskeHHS TI0Ka3yIOTh, 0 6e3cepBepHi pillleHHs 3a0e3MevUyI0Th 3HaUHe
CKOpOYEeHHS Yacy Ha po3poOKy, 3MeHIIIeHHS BUTPAT Ha MiATPUMKY Ta MigBUIIeHHS
HailfHOCTi BeO-40IaTKiB.

HocaimkeHHs. Y X0i TOCTiIKeHHST 0yJI0 BUKOHAHO aHaJli3 TEXHOJIOTii Azure
Functions y KOHTeKCTi CTBOpeHHSsI Be0-moaaTKiB 3 BukopuctaHusam .NET. OcobauBy
yBary MpuUIiJIEHO BMBUEHHIO MeXaHi3MiB aBTOMATMYHOIO MaclITabyBaHHS,
ocobimBoCTel iHTerparlii 3 iHmMMM cepBicamu Azure (Hampukiam, Azure Storage,
Cosmos DB, Service Bus) Ta MoskiuBocTeit 3a6e3mneueHHst 6e3meku i aBTopu3alii
yepe3 Azure Active Directory. Byno peanizoBaHO eKCliepMMeHTaAbHUI TOOATOK JJIsI
MIPaKTUYHOI IepeBipKy mepeBar i 00MeskeHb Ili€i TeXHOJIOTI].

AHani3z Ta pesyabraTu. Pe3ynbTaTu AOCTIIXEHHS MPOAEeMOHCTPYBaIM, IO
BuKopuctaHHsg Azure Functions Ta nmnatdopmu .NET mgo3BoJisie 3HaUHO CKOPOTUTU
yac Ha PO3pOoOKY i po3ropTaHHS BeO-I0JaTKiB, a TAKOX ITIABUIIUTU iX JOCTYIIHICTh
3aBJSIKM aBTOMAaTMUHOMY MacIiiTabyBaHHIO. Byso BuUsBIeHO, 110 iHTerpaiisi Azure
Functions 3 iHmmMmu cepBicamu Azure 3abe3sreuye THYYKICTb apxiTeKTypu Ta
MIPOCTOTY YIpaB/IiHHS pecypcaMu. BogHouac, mOC/iIKeHHsT BKa3ajo Ha BasKIMUBICTb
MIPaBUJIBHOTO BMOOPY ITiAXOmiB m0 Oe3meky Ta aBTOpm3alii mjist 3abe3meueHHSs
3aXUCTYy JOAATKIB.

BucHoBku. Azure Functions y moegHanHi 3 .NET HapaioTh edeKTUBHMIA

iHCTpYMEHT [IJIT CTBOPEHHS CyJaCHUX BeO-I0IaTKiB y Oe3cepBepHiit apxiTekTypi. 1le
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IO3BOJISIE PO3POOHMKAM CKOHIIEHTPYBAaTUCSI Ha CTBOPEHHi [OJaHOi BapTOCTi
3aCTOCYHKiB, MiHiMi3yBaTM BUTpaTM Ha iHQPACTPYKTypy Ta 3a0e3meunTi
aBTOMAaTMUYHE MacIITaOyBaHHS 3a/IEXKHO Bif, HABaHTasKeHHSI.

IlepcnekTMBM MOJAMbIIMX AOCTHiIKeHb. [lomanbii OOCHiIKeHHSI MOXYTb
OyTU CIpsSIMOBaHi Ha ITOIVIMOJ/IeHe BUBUEHHS MMTaHb O0e3MeKy, ONTUMi3allii BUTpaT y
XMapi Ta aHami3 creHapiiB iHTerpalii Oe3cepBepHMX pillleHb 3 IHIIUMMU
TOMYJIIPHUMM TEXHOJIOTiISIMM, TaKMMM SIK MiKpocepBicHa apxitekrypa, DevOps Ta
Continuous Integration/Continuous Deployment (CI/CD). Takos mepcrieKTMBHUMMU €
IOoCIimkeHHsI BUKOpuUcTaHHS Azure Functions ajis1 crieliiajii3oBaHMX JOMeHiB, TaKMUX
sk IoT, Big Data Ta Machine Learning, 1mo [03BOJUTb PO3LUIUPUTH 3aCTOCYBAHHS
Oe3cepBepHUX TEXHOJIOTIN y pisHMUX cdepax.
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DEVELOPMENT OF SERVERLESS WEB APPLICATIONS
ON THE AZURE FUNCTIONS PLATFORM USING .NET
Nykyta Krasnoshapka, Tetiana Seliviorstova

Abstract. The study examines the advantages of using a serverless architecture based on Azure
Functions in combination with .NET technologies to create modern web applications. The
limitations of traditional development approaches are analysed, including the complexity of
scaling, infrastructure costs and limited flexibility. A review of relevant scientific publications on
the use of serverless technologies and the features of Azure Functions integration with other
Azure services was conducted. An experimental study has shown that the use of Azure Functions
helps to reduce development time, increase the reliability and flexibility of applications. The
paper emphasises the importance of security, authorisation and the correct choice of
architectural solutions. The paper suggests areas for further research related to the integration of
serverless solutions in the areas of IoT, Big Data, and Machine Learning.

Keywords: serverless architecture, Azure Functions, .NET, web applications, automatic scaling,
integration of Azure services, cloud technologies.
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