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YJIK 004.75
IHNEPCIIEKTUBU BUKOPUCTAHHS HIIAXOAY INFRASTRUCTURE
AS CODE TA OI'Jisi A MOIIYJIAPHUX PIIIEHDb
CrenanoB O.0.
HayxoBwuii kepiBHUK — K.T.H., fo11. Ckopuk FO.B.
XapKiBChKHUM HAIllOHATBHUN YHIBEPCUTET pajlioeNeKTpoHikH, kadenpa IMI,
M. XapkiB, YKkpaiHa
ten. +380636161486, email: oleksandr.stepanov(@nure.ua

This paper aims to define the concept of Infrastructure as Code (laC), or laC
for short, explain its potential benefits, and provide a list of features that
distinguish it from the traditional manual approach to cloud infrastructure setup.
The paper also presents examples of tools designed to support laC, such as
CloudFormation from Amazon Web Services and Terraform from HashiCorp.
Furthermore, the paper compares these tools based on their functionality, security,
backup mechanisms, and compatibility. Finally, the paper concludes with a
discussion of which tool is more suitable for specific use cases.

CTBOpEHHS Ta yIpaBIiHHSA XMApHOIO 1HQPACTPYKTYPOIO BpYUHY MOXKE OyTH
JIOCUTh CKJQJHUM 3aBJaHHSM, OCOOJIMBO KOJM HaJ TMPOEKTOM MPAIIOE
po3mnojaiiena koManaa. CaMe B TaKMX CUTYAIlIsIX CTaHe B HAro/ii iHQpacTpykTypa
sk koA (Infrastructure as Code).

Infrastructure as Code (cxopoueno [aC) — me migxim, sSKUil 103BOJSIE
aBTOMATH3yBaTH 3aBJIaHHSA, SKI BUKOHYIOTBCS [ Yac  IMATOTOBKH,
HacTporoBanHs Ta posropranHsa IT-iadpactpykrypu[l]. [aC go3Bomse
BUKOPUCTOBYBaTH (ailim  KOH(Qirypamii, HamucaHi ONHCOBUMH MOBAMH
nporpaMyBaHHSi ~ BHUCOKOIO  pIBHS, JUJIi  aBTOMAaTH3allll  yNpaBIIIHHS
iH(ppacTpykTypoto. Ilpaktuuni pesynbratu BropoBakeHHs [aC nocnpusiim
MONIUPEHHIO PUHKY XMAPHUX MOCIIYT, @ TAKOX CTBOPEHHIO BCE OLIBIIOT KIJTLKOCTI
pimenb [aC. AWS CloudFormation Ta Terraform — nBa cepsicu IaC, siki 3apa3 €
HaNOUIbII MOMYJIIPHUMHU.

OnuH 3 HUX MOXe OyTH KpalllUM 3a 1HIIUH 3aJIeKHO BiJl TOTO, HACKUIBKU
BOHU BIJIMOBIIAI0TH OTpedam iHppacTpykTypu. 106 BusiBuTH Cc1abKi Ta CHIIbHI
Micuss KoxHoro, Oymo mpoBeneHo mnopiBHaHHS AWS CloudFormation Ta
Terraform Ha OCHOBI iX OCOOJHMBOCTEH, METOJAaMU BEICHHS JIOTIB, a TaKOX
MOKJIMBOCTEH 3aco0iB Oe3leku Ta BIAKAaTy JO MOMNEPEeIHbOrO0 CTaHy
1H(}pacTpyKTypH.

CloudFormation Big Amazon Web Services — e BeO-cepBic Amazon [2],
KU J03BOJISIE CTBOPIOBATH, HAJaBaTH Ta KepyBaTh HAOOpOM TMOB'S3aHHUX
cepBiCiB Amazon Ta CTOpPOHHIX pecypciB. BOyaoBanuii nuzaitnep AWS
Cloudformation crmpoiiye noaaBaHHs, HaJdalITyBaHHS Ta MIIKIIOYEHHS PI3HUX
pecypciB  Amazon Web Services, TUM caMHUM CHPOIIYHOYH YIPABIIHHSA
iHpacTpykTyporo. Takoxx [0 miepeBar MOXHa JOHECTH Bi3yasi3allito
1H(GPACTPYKTYPH, 1110 MOJIETIIYE MPOEKTYBAHHS.
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Terraform — we iHCTpyMEHT KepyBaHHS 1HPPACTPYKTYPOIO 3 BiIKPUTHM
BUX1JIHUM KOJIOM, IO HE 3aJIeKUTH B1JI IEBHOTO XMapHOTO CEPBiCy, pO3poOIeHHI
HashiCorp, sikuii 3a0e3nedye MOAyJdbHY KOHQITYpamilo iHPPaCTPyKTYpH, IO
JI03BOJIsSIE BUKOPUCTOBYBATH MOJyJI OyAb-KMX XMapHHUX MpPOBalJepiB B CBOIH
iHppacTpykTypi. Terraform Bigpi3HAETHCS MOXKIMBICTIO OJTHOYACHOTO 3aITyCKY
KJIaCTEpiB, 10 CKIAJAIOTHCS 3 MOJAYJIIB KOMIIOHEHTIB BHUCOKOTO Ta HHU3BKOTO
piBHs. Takox MOkHa cTBOpUTH HanamtyBaHHs Terraform, HamucaBmu ¢aiau
KoH(irypaiii, ki Terraform BHKOPHUCTOBY€ JII CTBOPEHHsI IJIaHY BUKOHAHHS
I JIOCATHEHHs1 OakaHoro ctany iHpacTtpyktypu. [ Terraform, 1
CloudFormation mpomoHylOTh MEXaHI3MH 3aXHCTy BiJl HEHAaBMHCHOIO
BujaneHHs. Lleil 3axuct rapanTye, 1110 KOPUCTYBay HE 3MOXKE BUAAIUTH PECYPCH
SK 3QJICKHICTh B IHIIUX OJAaTKaX, TUM CaMUM 3HAYHO 3HM)KYIOUW IIIaHCH Ha
BUIAJIKOBE TNOpYIICHHS 1H(pacTpykTypu. PoOuThcs 1e 3a paxyHOK
BEpPCIOHYBaHHS CIIyKO00BOTO (paility, B IKUHM 3aMUCY€EThCS CTaH 1HQPACTPYKTYPH.
Terraform BuaiIs€ThCI CBOEW MOJYJBHICTIO. BiH BkiItoyae BOYJIOBaHY
NIATPUMKY OaratbOX CTOPOHHIX MOAyJiB. Lle mocsiraerbcst 3a A0MOMOTORO
IpoBaiiiepiB abo IMJIAriHIB, K1 peani3yloTh CBOi TUIIU pecypciB. MoxHa 10aaTu
Oynb-skuid pecypc, 0yan-To Bim AWS, Google Cloud Platform, Microsoft Azure
abo 1HmWM, gojaBimM mpoBadaepa g0 cBoei koHdiryparii. CloudFormation
BUKOPUCTOBY€E HAOOPH BKJIAJECHUX CTEKIB a0 1ma0soHiB ik Moayi. i BkiageHi
CTeku € OyAiBenbHUMHU OJlokamMu JUIsi  1HGPACTPYKTYpH 1 JO3BOJISIIOTH
IMIIOPTYBAaTH Ta E€KCIOPTYBATH CTaHIAPTHI MmapaMeTpu KoHbirypamii. Y 1ux
BUIAJIKAX MOXKEMO CTBOPHUTH CHEIlaJbHUN MIA0JIOH ISl TAKUX PECypCiB, KU
MOTIM MOHa OyJie IMIOPTYBAaTH B KOXKEH CTEK, IKOMY MOTPiOHMIA pecypc. Takum
YUHOM, y KOpUCTyBada MOXke OyTH KUIbKa KOH(QIrypaiiii pecypciB, SKi
BUKOPUCTOBYIOTBCS JUIsl PI3HUX 1H(PpacTpyKTyp. 3amoOirThi BHHUKHEHHIO
MOMHJIOK MO’KHA, BUKOPHCTOBYIOUH KoMaHIy terraform plan, sika BHBOIUTH
CIIUCOK yCiX MallOyTHIX 3MiH nepell iX pakTUYHUM BUKOHAHHSIM. OKpIM L[BOTO, €
MO>KJIMBICTh IPOOHOTO MPOTOHY OHOBJIEHHS Ta NEPEBIPKU BUXITHUX JIaHUX, 11100
NEePEKOHATHUCS, IO BCl 3MIHM BIJIMOBIIAI0OTh OYIKYBAaHHSM, a MOTIM 3a(iKCyBaTH
3miHu. [lepm HixX yxBanuTu pimeHHsa npo BukopuctanHs CloudFormation abo
Terraform, ciix momymaTu mpo nMoTpedu KoMaHau Ta iHGpacTpyKTypu. Ko B
OCHOBHOMY poOoTa BimOyBaeThcs nuiie 3 pecypcamu AWS, CloudFormation
MO3Ke Kpariie miainTu. ko iHhpacTpyKTypa 3aJ1eKUTh Bl 0araThb0X CTOPOHHIX
pecypciB, Terraform mMoxe migiiTH Kparie.
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