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Po3po0.Jiennst Ta onTumizanis Serverless 3acrocynky Ha miaatgopmi.NET 3
BUKOPHUCTAHHAM CYYaCHUX METO/IIB Ta IHCTPYMEHTIB

AHoTanif. Y ga#iit poOOTi pO3MISTHYTO CTBOPEHHS CEPBEPIECHOTO 3aCTOCYHKY
3 BukopuctanusaMm iathopmu.NET, a Takoxx onTtumiszaiiiro HOro mpoyKTUBHOCTI Ta
€()eKTUBHOCTI 3a JIOTIOMOI'OK CyYaCHHX METOJIB 1 IHCTpyMEHTiB. PoboTa oXoruioe
JOCITIDKEHHS TepeBar 1 BUKJIHMKIB Serverless-apXiTeKTypH, ii IHTerpallito 3 XMapHUMU
cepBicamu, Takumu sk AWS Lambda ta Azure Functions, a TakoX BIPOBaKCHHS
CI/CD (Continuous Integration/Continuous Deployment) s aBromaTH3aiiii mpoiie-
CiB TECTYBaHHS Ta PO3TOPTAHHS 3aCTOCYHKY. 3M1MCHEHO OIIHKY BIUIUBY BHKOPHUCTA-
HUX TEXHOJIOT1M Ha 3HWKECHHS BUTpPAT, IMIABUIICHHS MPOIYKTUBHOCTI 1 3a0€3MeUeHHS

MacIITabOBaHOCTI 3aCTOCYHKY.

Karouosi cioBa — Serverless,. NET, AWS Lambda, Azure Functions, CI/CD,
MOHITOPHHT.

Y miii pobOTI OCHIIKEHO MOMIJIUBOCTI Ta OCOOJUBOCTI BHUKOPHCTAHHS
Serverless-nmiaxoay Ha miaatgopmi.NET nns cTBOpeHHST BUCOKOMPOIYKTHBHUX 1 pe-
CypCOOIIaHUX 3acTOCYHKIB. BukopucroByroun Amazon Web Services (AWS)
Lambda, Oyno nporectoBaHO pi3Hi KOH(DIrypauii s BU3HAYCHHS] ONTUMAJIbHUX Ha-
JamTyBaHb — MacmitaboBaHocti  Ta  npoxayktuBHocTi.  CI/CD  (Continuous
Integration/Continuous Delivery/Deployment) — 1ie npakTuka ta Habip MpoIECiB IS
aBTOMAaTH3allli po3poO0KH, TECTYBaHHs Ta PO3rOPTaHHS MPOrPaMHOTO 3a0€3MEUYECHHS.
CI/CD MoxHa ySIBUTH SIK KOHBEEp, /1€ HOBHM KOJ| MOJAETHCS HA OJJHOMY KiHIIi, TeC-
TY€TbCA Ha KUIBKOX eTamnax (BUXIAHMN KOJ, 301pKa, TECTyBaHHS, TOCTAHOBKA Ta BU-
POOHMIITBO), a MOTIM MYyOJIIKYEThCSA K TOTOBHMM 110 BUpoOHUIITBA Koia[l]. JlaBaiiTe

PO3MIISIHEMO JIeTalbHO KOKHY ckiaaoBy CI/CD:
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e Continuous Integration (CI) — be3nepepBHa iHTerpamis. e nporpamHa
MpaKTHKa, SKa BHMAara€ 4acToro BHECEHHS KOJy /0 CIUIBHOTO PEMO3UTO-
piro[2], B ocHOBHY T'jIKy (main abo master);

e Continuous Delivery (CD) — be3nepepBna nocraBka. Continuous Delivery —
1€ TIPOTIEC MIATOTOBKY IPOTPAMHOTO 3a0€3MeUeHHS 10 BUIYCKY Y BUPOOHHUYE Ce-
penosuite (production) OTxe, 11100 BOHO OyJI0 3aBX A1 FOTOBE /10 pO3TOPTaHHS;

e Continuous Deployment — be3nepepBHe po3roprannsa. Continuous
Deployment aBromaTH3y€e Bech MpOIEC PO3TOPTAHHS HOBUX BEpCiil mMporpam-
HOTO 3a0e3nedyeHHs Ha npoaakiieH. e nactynuuii kpok micna CD, y sikomy
KOXEH YCHIIIHUNA TeCT aBTOMAaTUYHO 3aIlyCKa€ PO3rOpPTaHHS Y BUPOOHHUYE Ce-

penoBuIIe.
[Mpuxnan xoay ns GitLab CI/CD (.gitlab-ci.yml):

stages:

- build

- deploy

variables:

IMAGE_NAME: "registry.gitlab.com/username/repository-name/root-image" # 3amicTb
registry.gitlab.com BukopucTarTe Bally peecTpauito

build:

stage: build

image: docker:latest

services:

- docker:dind

script:

- echo "Building Docker image..."

- docker build -t SIMAGE_NAME:$CI_COMMIT_REF_NAME.
- docker push $IMAGE_NAME:$CI_COMMIT_REF_NAME
only:

- main

- tags

deploy:

stage: deploy

script:

- echo "Deploying Docker image..."

# [lopanite KomaHay ANs Aensow, Hanpuknag, Buknvk yeped SSH abo kubectl gna Kubernetes
- docker pull $IMAGE_NAME:$CI_COMMIT_REF_NAME

- docker run -d $IMAGE_NAME:$CI_COMMIT_REF_NAME
only:

- tags
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Root image ®

Pucynoxk 1. Intepdeiic CI/CD konBeepa

Ha pucynky 1, 3006paxeno intepdeiic CI/CD koHBeepa, ikl BUKOPHUCTOBYE

rpadiunuii iHTepdenc Ak MOHITOPUHTY €TalliB BUKOHAHHS KOHBEEpa:

OCHOBHY T1IKY (main) Ta ter (v1.0): V BepxHiif 4acTUHI BUAHO Tpad, KU MO-
Ka3ye JBl TUIKK — OCHOBHY (main) i1 Ter (v1.0). [{e Bka3ye Ha Te, 1110 3MiHU BiJI-
OyBalOThCS B OCHOBHIH T'UII 200 TifIIll, TO3HAYEHIN TEeroMm;

Pipeline ID Ta cratyc BukoHaHHs: Y cekiii "Status" mokaszaHo, 110 KOHBEEP
(Pipeline ID: 351583323) mepeOyBae B craryci running (BUKOHYeThcs ). Lle
O3Hauae, 1110 KOHBEEP Hapasi Mpailtoe Ta BUKOHYE OJIUH a00 KUJIbKa eTariB;
Commit ta Triggerer: Buano indopmanito npo xomit (v1.0 - 772cdd88) ta
oco0y, sika 3amycTuia mer konseep. lle KomiT, KWl MICTUTH TIEBHI 3MiHU 3
ornrcoM remove ref slug;

eranu (Stages): [lokazaHo eTanu BUKOHaHHSI KOHBeepa. Ha nanuii MOMEHT BU-
KOHYIOThCs 200 BUKOHaH1 etanu build — eran 3060pku nonarka. bijgs HROTO BU-
JHO CTaTycC, sIKUH CBITYHTD, 110 BIH Hapa3li BUKOHY€EThCS (IIKTOrpama 3i CTpiji-
KOI0);

Container Registry: ¥ HWKHIM YacTUHI CKpPIHIIIOTa IOKa3aHO KOPEHEBHUI
Docker-o6pa3 ("Root image") 3 nBoma Teramu — main i v1.0. Ile moxe cBigun-
TH TIPO T€, III0 KOHBEEP aBTOMATUYHO cTBoproe Docker-o0pa3 i 3aBaHTaxye #o-
ro B PEECTP KOHTEHHEPIB 3 TeTaMU, K1 BIAMOBIIAI0Th OCHOBHIH T/l Ta Bepcii

nonatka (v1.0).
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Koxen 3 mux teriB Mae po3mip (334.92 MiB), 1 BkazaHO 4ac OCTaHHBOI ITy0JIi-
Karlii 1J1s KOXKHOTO Tera. € MOXIMBICTh BUJIAJTUTH 00paHi Teru, Mo 3a0e3neuye Jerke
KepyBaHHS BEpCisIMU KOHTEHHEPIB Y PEECTPI.

BucnoBok. JlociimkeHHsT poAeMOHCTpyBaio, mo Serverless-apxiTekTypa Ha
mwiatopmi.NET 13 BUKOPUCTaHHSIM CydyaCHUX XMapHHUX CEpBICIB Ta aBTOMAaTH30Ba-
Hux nporecie CI/CD 3abe3neuye BUCOKY TPOIYKTHBHICTh 1 CTAOUIBHICTD J1OJATKIB.
BuxopucTtanHs cepBepiieCHOTO MiAXO0Ly A€ 3MOTY MIHIMI3yBaTy BUTPATH Ta LIBUAKO
aIanTyBaTHCS 70 3MiH Y HaBaHTa)XEHHI, a aBTOMAaTH3AaIlisl TECTYBaHHS 1 pO3rOPTaHHS
HiABUIILY€E MIBUIKICTh PO3BUTKY MPOIYKTY. 3aCTOCOBAHI METOM 3a0€3MeUMId 3HAUH1
MOKPAIICHHS y MBUIKO11, HAMIMHOCTI Ta EKOHOMIYHOCTI J0JIaTKa, 1110 € TIEPCIICKTH-
BHUM JJIs TIOJIJIBIIIOTO 3aCTOCYBAHHS B CydyacHUX BeO Ta Oi3HEC-I0JaTKaX.
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Development and optimisation of a Serverless application on the.NET

platform using modern development methods and tools
Malahivskyi Volodymyr, Mokrytska Olha

This paper discusses the creation of a serverless application using the. NET
platform, as well as the optimisation of its performance and efficiency using modern
methods and tools. The work includes the study of the benefits and challenges of
serverless architecture, its integration with cloud services such as AWS Lambda and
Azure Functions, as well as the implementation of CI/CD (Continuous Integra-
tion/Continuous Deployment) to automate the testing and deployment of the applica-
tion. The impact of the technologies used on reducing costs, increasing productivity

and ensuring the scalability of the application was assessed.
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