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CUCTEMA PO3I'OPTAHHSA TA MOHITOPUHI'Y
HPUKJIAJTHUX CEPBICIB I3 IHTET'PAIIIECIO DEVOPS-
INPAKTHUK

BinHuIbKHI HaliOHATBHUN TEXHIYHUN YHIBEPCUTET

Anomauin

YV pobomi pozenanymo cmeopenns cucmemu agmomMamu3zo8aH020 PO320PMAHHA Md MOHIMOPUHZY NPUKIAOHUX
cepeicis i3 inmezpayicto DevOps-npaxkmuk. Cucmema 3abe3neuye asmomamusayiro npoyecie Kougizypayii cepsepis,
PO320PMAHHS  KOHMEUHEPU08AHUX 3ACMOCYHKI8, opeanizayito CI/CD-konseepa ma 6e3nepepgHuli MOHIMOPUHE
ingppacmpykmypu. Pospobnena cucmema nioguwyye ecpekmusHicmos po320pmanHs, 3MEHUYE 6NIIUG IHIOOCbKO20 hakmopa
ma 3abe3neuye HAOIIHICMb CEPBEPHUX CepPBICi8 Y NPOOYKYIIHOMY CepedOosULLi.

KuarouoBi ciaoBa: aBromaTm3aris, po3ropranas, MoHitTopuHr, CI/CD, DevOps, Terraform, Ansible, Kubernetes,
Prometheus.

Abstract

The work considers the creation of a system of automated deployment and monitoring of applied services with the
integration of the Devops practitioner. The system provides automation of server configuration processes, the
deployment of containerized applications, the CI/CD conveyor organization and continuous infrastructure monitoring.
The developed system increases the efficiency of deployment, reduces the impact of the human factor and ensures the
reliability of server services in the product environment.
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Beryn

CtpiMKuil po3BUTOK iH(OpPMAIIMHUX TEXHOJOTIH, 30KpeMa XMapHUX OOYMCIIEeHb, KOHTEHHepH3aLii Ta
MIKpPOCEPBICHOI apXiTEeKTYpH, NOKOPIHHO 3MiHUB MiAXOOU OO CTBOPEHHS, PO3TOPTaHHSA Ta CYHNPOBOAY
MporpaMHUX NpoaAyKTiB. CydacHi KOPIOPATHBHI CUCTEMHU BCE YACTIIIE CKJIAJAIOTHC 3 JIECATKIB a00 HABIThH
COTEHb B3a€EMOIIOB’SI3aHUX CEPBICiB, SIKi MOTPEOYIOTH Y3rOIKEHOTO KepYBaHHs, THyYKOTO MaclITadyBaHHS Ta
Oe3nepebiitHol poOoTH. 3a TaKMX YMOB KJIACHYHI MiIXOAM 10 aAMIHICTPYBaHHSI, IO MepeadadaroTh pydHe
HaJIAIITYBaHHS CEpBEPiB 1 CEpBICiB, BTPayarOTb CBOIO EPEKTHBHICTb, OCKUIBKM HE MOXYTh 3a0€3MEeUUTH
HEOOXi/IHy MIBHIIKICTh PO3TOpTaHHs, CTaOiLIbHICTD 1 MOBTOPIOBAHICTH cepepoBuil. Lle cTBoproe motpely y
BIIPOBA/KCHHI aBTOMAaTH30BaHMX pillleHb, 3JaTHUX MIHIMI3yBaTH JIOJACHKUHA (akTop, 3a0e3meduTu
CTaOUIBHICTD OHOBJICHB 1 rapaHTYBaTH KOHTPOIb SKOCTI MPOrPaMHOr0 MPOAYKTY Ha KOXKHOMY eTami ioro
KUTTEBOTO IUKITY.OMHUM 13 HAHOLTBIT €PEKTUBHUX MMiXO/IB, IO BiJMOBIAE I[IM BUMOTAM, € METO/IOJIOTis
DevOps (Development + Operations), sika MO€AHY€E MPOLECH PO3POOKH MPOrpaMHOTO 3abe3neueHHs Ta Horo
eKCIUTyaTamii B €eTUHUN Oe3repepBHUHN UK.

IMocTanoBka 3aga4i J0oCHiIKEHHS

VY Mexax IOCHIIKEHHS METOIO0 € PO3pO0Ka KOMIUIEKCHOI CHCTEMH aBTOMAaTH30BAaHOTO PO3TOPTAaHHS Ta
MOHITOPHHTY IMpPHUKIAJHUX CEpBiciB i3 BUKOpucTaHHAM DevOps-npakTuk, sika 3abe3nedye MOBHHHA LHKI
VIOpaBIiHHS >KATTEBUM IHMKJIOM TPHKIAAHUX cepBiciB. sl AOCSATHEHHS IMOCTAaBIEHOI METH HE0OXiTHO
MPOBECTH aHATITUYHUH Orisia cydacHuX DevOps-TexXHONOTiH, BU3HAYUTH IXHI CHJIbHI CTOPOHH, IPUHIIUITN
iHTerpamii Ta MOXIIHBOCTI CITBHOTO BHUKOpUCTaHHS. CIIPOEKTYBAaTH apXiTEKTypy CHUCTEMH pPO3TOpPTaHHS.
PeanizyBatn kepyBaHHS iHPPACTPYKTYypOIO SK KOAOM i3 BUKOpHCTaHHAM Terraform amsi cTBOpeHHsS Ta
MiATPUMAHHS CEPBEPHUX pecypciB. 3a0e3MeUNTH aBTOMATH3aMil0 HaJalTyBaHb CEPEIOBHIIA Ta MiATOTOBKY
CepBepHUX pecypciB 3a momomMoror Ansible. BukoHaTH KOHTEWHEpH3aIlil0 3aCTOCYHKIB 3 BHKOPUCTAHHSAM
Docker Ta HanamTyBaTH OpKecTpalilo KOHTeHepiB y cepenoBuili Kubernetes.. Peanizysatu CI/CD-xonBeep
y Jenkins, sknii aBTOMAaTH3y€e MPOLECH TECTyBaHHs, 30MpaHHS Ta PO3TOPTaHHS 3aCTOCYHKIB NPH 3MiHi
BUXiTHOTO Koxmy. Po3pobutn cucrtemy MoHiTOpUHTY Ha ocHOBI Prometheus i Grafana nns 360py, 30epiranus



Ta Bizyami3amii MeTpUK cepBepiB 1 KOHTeiHepiB y peanbHOMy daci. [IpoBecTn TecTyBaHHS Ta OLIHKY
e(eKTUBHOCTI CUCTEMH, BU3HAYUTH MMOKa3HUKH MPOAYKTHBHOCTI, CTabIIBHOCTI Ta MacIITa0OBaHOCTI.
Pe3yabTaTu gocaigxeHHs

VY mporieci BUKOHaHHS JAOCHIKCHHS OYyJI0 po3po0JIeHO MOBHO(MYHKITIOHAIBHY CHCTEMY, IO peallizye
aBTOMATH3aIil0 OCHOBHHUX €TalliB XHUTTEBOTO LIUKIY CEPBEPHHUX CEPBICIB — CTBOPEHHS, HAJAIUTYBaHHS,
pO3ropTaHHs, MOHITOPMHI Ta Bi3yamizamito pe3yibraTiB. OTpuMaHe pillleHHS MOETHYE iHCTPYMEHTH
DevOps-exocucteMu B €JMHY apXiTEKTypy, 3a0e3Meuyoun y3rokeHy poOoTy Beix ii KOMIIOHEHTIB.

Ha nepmomy etami peanizanii 0yso po3po6ieno ingpactpykrypsi moaymi Terraform, siki onucyroTs yci
HEOOXiZIHI pecypcH CepefoBHILA: BipTyalbHI MAalIMHU, MEPEKEBI iHTepdeiicu, maMepexki, CXOBUILA JaHUX
Ta mpaBwia goctymy. Lle mamo 3mMory aBTOMaTH3yBaTH HpOLIEC CTBOPEHHS 1H(PACTPYKTYpH Ta yCYHYTH
3aJIeKHICTh Bil PpY4YHHMX Mi agmidicTpaTtopa. BukopucTanHs mnpuHOUIy “iHppacTpykTypa SK Kox~
J03BONTIIO (piKCyBaTy 3MiHH Y CHCTEMi KOHTPOJIIO BEpCiii, BiATBOPIOBATH CepelOBHIIC y OyAb-SIKUI MOMEHT
yacy Ta 3a0e3MeUnTH MOBHY BiANOBIAHICTh MIX PI3HUMH iHCTaHIisIMU cepBepiB. [1,5]

[Ticns omucy Ta pO3TOPTKM OCHOBHHX CEPBEHUX pecypciB Oyjo iHTerpoBaHo cuctemy Ansible mms
aBTOMAaTH3allil HAIAIITYBaHH KOH(]Irypauiii cepsepis. 3 ii 10MOMOT0I0 peani3oBaHO BCTAHOBJICHHS 0a30BUX
CHUCTEMHHX TMaKeTiB, HaJallTyBaHHsS KOPHCTYBadiB, KOHQIrypalLil0 MEpeXeBHX CEpBiCiB 1 MiATOTOBKY
KOHTeHHepHOro cepenoBuiia. Ansible 3a0e3mneuye AekIapaTuBHUM MiAXiA, KOJIU ONUCYETHCS OakaHUH cTaH
CHCTEMH, a IHCTPYMEHT aBTOMAaTHYHO MPUBOIUTH il y BIAMOBIAHICTH A0 1BOro crany. [6] Lle 3HauHO
iABHIIYE HAAIHHICTD Ta Y3rOKEHICTh HANAIITYBaHb Y 0araTocepBepHOMY CEpEIOBHIIII.

Jns i3omAmii Ta MOPTATUBHOCTI 3aCTOCYHKIB BHUKOpPHCTAaHO TexHojoriro Docker, sika mo3Bomse
CTBOPIOBATH KOHTEHHEPH 3 YCiMa 3aJIe)KHOCTAMH MpOrpaMHoro 3ade3neueHHs. e 3a0e3neunio MoXIUBICTD
OJHAKOBOTO PO3TOPTaHHS CEpBICIB y OyAb-SIKOMY CEpelOBHIII — JIOKaJbHOMY, TECTOBOMY 4H
npoaykuitHomy. s macmtaOyBaHHS KOHTEHHEPIB 1 miATpUMKH iX Oe3nepepBHOI poOOTH BIPOBAIHKEHO
Kubemetes, skuii Bukonye ¢yHKIii oOpkecTpamii, aBTOMAaTHYHOro OaJaHCYBaHHS HaBaHTAXCHHS,
repe3anycky 300iB 1 po3MOJily pecypciB Mix By3naMu kiactepy. [3] 3aBmsku 1bOMY CHUCTeMa 3/aTHa
CTaOUIbHO MPAIIOBATH HABITH NPH 301IBLICHH] KIIBKOCTI CEPBICiB UM HABAHTAKCHHSI.

[Io6 aBTOMAaTH3yBaTH NpOLECH 30MpaHHS, TECTYBaHHS Ta PO3TOPTaHHsS KOLy HPUKIAJHOTO CEpPBICY
oyno ctBopeno CI/CD-konBeep y Jenkins. Bin iHTerpyeTthcs 3 cucteMo1o KOHTpOIIO Bepeiit Git Ta pearye Ha
3MiHYy KOJY, aBTOMAaTU4YHO BHKOHYIOUH 30MpaHHS KOHTEHHEPIB, 3allyCK TECTIB 1 OHOBJICHHS PO3TOPHYTHUX
cepgiciB. Takuil miaxiJg cKOpodye 4ac MK HaIMCAaHHAM KOAY Ta HOTro JOCTABKOIO Y MPOJAKIIH 1 3HIXKYE
PHU3UKH, TIOB’S13aHi 3 JTIOACEKUMH ITOMUJIKAMH TIiJ1 4aC PO3TOPTaHHS.

[lizcucreMy MOHITOPHHTY Ta Bi3yamiasmii Oyio peanizoBaHo 3a mormomoror Prometheus i Grafana.
Prometheus BinnoBigae 3a 30ip MeTpHK i3 cepBepiB, KOHTelHepiB 1 kiacTepiB Kubernetes, 30epiratoun ix y
YacOBHX ps/iax, 110 JO3BOJISIE BUKOHYBATH aHANITUKY y AuHaMili. Grafana 3a0e3neuye 3py4Hy Bi3yanizaiito
JaHUX, CTBOPEHHS 1HTEPaKTUBHUX AAamOOpAiB 1 CHOBINIEHb y pa3i BUSBICHHS BiaxwuieHb. Lle 3a0e3neuye
Oe3nepepBHUI KOHTPOJb CTaHy 1HPPacTPyKTYpH, Aa€ 3MOTY LIBHIKO BHUABJISITH MPOOJIEMHU Ta pearyBaTH Ha
HUX Yy peanbHOMYy Yaci. [4]

V mporeci TecTyBaHHSI CHCTEMa MPOJEMOHCTPYBaia BUCOKY €(DEeKTUBHICTH Ta CTaOUIBHICTD. 3aBISIKH
BUKOPUCTAaHHIO KoHTeiHepu3auii Ta laC 3a0e3medeHo BiNTBOPIOBAHICTh CEPENOBHIIA Ta IIBUAKE
MaciTaOyBaHHS. ABTOMaTH3allisl MpoLeciB KOHGIrypalii Ta po3ropTaHHsl CKOPOTHIA Yac BBEACHHS HOBUX
cepBiciB y ekciuryaradito Ha 60-70%, a BupoBamkenns CI/CD-xonBeepa MiHiIMI3yBano pu3uk 300iB y
mporeci oHOBJIeHHS. CucTeMa MOHITOPHHTY JIO3BOJIMJIA ONEPATHBHO BUSIBIATH MEPEBAaHTAKEHHS PECypCiB,
MaJiHHS KOHTEeWHEPiB a00 3HIKEHHS POAYKTUBHOCTI.

BucHoBkn

VY pe3ynbTaTi MPOBEACHOTO AOCHIIKEHHS OYyJIO CTBOPEHO KOMIUIEKCHY CHCTEMY aBTOMATH30BAHOTO
PO3ropTaHHs Ta MOHITOPHHTY MPHUKIIAQJAHUX CEPBICIB i3 iHTerpauieto DevOps-nipaktuk. Po3pobnene pirneHHs
MOEAHY€E KIIOYOBI MPUHIMIIK CyYacHOTO MiAXOAY OO0 YHpPaBIiHHS iH(PPacTpyKTYpolO — aBTOMAaTH3aLilo,
KOHTEHHepHU3allito, Oe3rnepepBHy IHTErPpaIlilo Ta CIOCTEPEKYBAHICTh. Y Mekax poOOTH peani30BaHO MOBHUH
uukn DevOps-nipoueciB — Bifg omucy iHQpacTpykTypu sk koxy a0 mobynosu Cl/CD-koHBeepa Ta
LEHTPali30BaHOT0 MOHITOPUHTY CcHCTeMH. [IpakTh4He 3HA4eHHS pO3pOOJICEHOI CHUCTEMH IOJIATAE Y
MOKIHMBOCTI ii 3acTtocyBanHs B IT-Bimginax miAnpHeEMCTB, XMapHUX iHpacTpyKTypax, HeHTpax oOpoOKH
JaHUX 1 HaBYANBHHUX 3aKiajax IJisi JEeMOHCTpauii Cy4acHHX MigXOXiB A0 aBToMaT3auii. Buxonane
JOOCHIDKEHHSI TMiATBEPAWJIO JOULIBHICTH BHOpOBakeHHS DevOps-pakTUK y Mpolec yhnpaBiiHHA
MIPUKIaIHUMHU cepBicamu. Po3polbiieHa ciucremMa € THyYKUM, HaliHHUM i Cy4acHHM PILLICHHSM, 110 JI03BOJISIE



e(eKTHBHO KepyBaTH iHPPaCTPYKTypOIO, MPUCKOPIOBATH LUK PO3POOKH Ta MiJBUILYBATH 3arajibHy SIKICTH
iHpOpMaLIHUX CHUCTEM.
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