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AKTyaJIbHicTh TeMH. XMapHI TEXHOJIOT1 IIOPOKY HaOyBalOTh BCE OUIBLIOI
MOMYJIAPHOCTI. 32 OCTAHHE ACCATWIITTA HaWOUIbIII MPOBaiiiepu XMapHUX TEXHOJIOT1H
JEKUIbKa pa3iB MOBHICTIO 3MIHIOBAJM MiAXIA IO XMapHUX TEXHOJOT1H, MPUIIIOBIIN B
pe3yibTari 10 TENEPIIHBOIO CTaHy, KU 1 ToYaB MpUBEpTATH Bece Ouble yBaru. Yepes
30UIBIIEHHS] KOPUCTYBAYiB, a TAKOXK PO3MIPIB IXHIX MPOEKTIB, OyI0 BUPILIEHO TPOOIEMY
aBTOMaTu3allii pO3rOpTaHHsS XMapHUX I1HOPACTPYKTYp 3a JOMOMOTOI0 CIeliaJbHUX
3aco06iB. OHak 11 3aco0u po3paxoBaHi HA KOPUCTYBAYIB, sIKI J€TAJIBLHO pO30UpPaIOThCS Y
KO)KHOMY XMapHOMY pecypci, a TaKoX 3HAITh YC1 TOHKOIII B3a€MOAIT MIX ITUMU
pecypcamu. 31 30UIBIICHHSIM MOMYISPHOCTI XMapHUX TEXHOJIOT1H, a 3 HUMHU 1 3ac001B
aBTOMarwu3allii, mocrae norpeda B MEHII JETAJIHHOMY Ta OUIBII MIBUJIKOMY 1 JIETKOMY
crioco61 omucy xmapHoi iH(pacTpykTypu. Tomy po3poOka Takoro crmocoOy, IIIo
JI03BOJIUTH 3a JIOMIOMOTOI0 MPOCTHX BHUCOKOPIBHEBUX a0OCTpakiliii onmucyBaTH XMapHi
pecypcu y pi3HHX NMPOBaiiepiB, € aKTyaJIbHOIO 33]1a4€l0 SIK 3 MPAKTUYHOT, TaK 13 HAyKOBOi
TOYKH 30DY.

006’€KTOM 0CJIiIKEHHS € TIPOIIECH OIMCY Ta CTBOPEHHS XMapHUX PECypCiB.

IIpenmeToM aociizkeHHsI € CTOCOOU OIKCY Ta CTBOPEHHSI XMAPHUX PECYPCIB 3a
JIOTIOMOTOF0 MOB cepiatizallii 1aHuX ado JAeKIapaTUBHUX MOB IPOTpaMyBaHHS.

Meta poOOTH: CHOPOLIEHHS Ta MPUCKOPEHHS TMPOLECY OMHCY XMAapHOi
1HGPACTPYKTYPH, 3MEHIIIEHHSI KITLKOCT1 JIOTTYHUX ITOMHUJIOK B OTHUCI, & TAKOX IMiATPUMKa
€IMHOTO (hOopMaTy OMUCY JIJISl PI3HUX MPOBAKIEPIB.

HaykoBa HOBM3HA MOJISTa€ B HACTYITHOMY:

1. Bmepiie 3anponoHOBaHO HOBUH CIIOCI0 OMUCY PECYpCiB XMapHOT IHQPACTPYKTYPH,
SAKUW TIONATaE y MiJBUINEHHI piBHSA aOCTpakilii ommcy XMapHHX pecypciB 3a
JIOTIOMOTOI0  fiekiapatuBHOi MoBu InfraDesc, Bigpi3HsS€TbCA Bif ICHYHOUHX
BUKOPUCTAHHSIM OLIbII y3araJIbHEHUX Ta HAOMMKEHHX /10 KIHIIEBOTO KOpHCTyBaya
KOHCTPYKITIH OMHUCY pecypciB XMapHOi iHPPaCTPYKTypH 1 JAO3BOJISE CIPOCTHUTH
MPOIIEC OMUCY Ta 3HU3UTU BUMOTH 10 KBaji(ikalii po3poOHUKA.

2. BukoHaHO TOPIBHSJILHUN aHAII3 3alpPONOHOBAHOTO CIIOCOOY OMUCY 3 HAWOUIBII

BUKOPUCTAHUM crnocoOoM omucy MoBoro Terraform 1 HaBeaeHO mNpUKIAAN



BUKOPHUCTAHHS, B IKMX 3alPOIIOHOBAHMI CIIOCI0 Ma€ OUIbLIY MPOCTOTY Ta MEHIIHMA
po3mip. Takox MpoOBeIEHO OMUTYBAaHHS CEpell KOPUCTYBAaUiB PI3HOTO PiBHS 3HAHb
XMapHUX TEXHOJIOTIM [Jis BU3HAUEHHS BIIMIHHOCTEM B yaci omucy oboma
CIoco0aMu Ta KUIBKOCT1 IIOMHJIOK, SIK1 B HUX BUHMKAIOTh.

IIpakTnyHa WiHHICTH OTPUMAHUX B POOOTI PE3YNbTATIB MOJIATAE B TOMY, LIO
3aMpoONOHOBAaHUM CMOCIO OMUCY Ja€e 3MOTY OUTBII MIBUAKO Ta JIETKO OMUCATH PoOody
XMapHy 1HPPACTPYKTYpy 0€3 HEOOXITHOCTI BUBUATH MEPENTIK CIeHUPIYHUX PECYPCIB Ta
ix mapameTpiB. 3apPONOHOBAHUI CMOCIO TAKOXK MOYKE 3HU3UTH BXITHUHN MOPIT y XMapHI
TEXHOJIOT'1i JJIs1 HOBUX KOPUCTYBAuiB, aJle BIH 11030aBIisie HEOOX1THOCTI BUBYATH 0araro
iHopMallii 11 CTBOpeHHs 0a30BOi IHPPACTPYKTYPH, a TAKOXK J1a€ 3MOTY KOPUCTYBadam
NeperyITHYTH 3r€HePOBaHi JIeTalbHI CKpUIITH MOBOIO Terraform.

Amnpodauisi podotu. Pe3ynsraté Ta BUCHOBKM NMOPIBHSUIBHOTO aHAII3Y ICHYIOUHMX
Ccroco0iB  OMHUCY pecypciB XMapHOi 1H(GpacTpykTypu Oyiud TIpeacTaBiIeHl Ta
00roBOpIOBANIMCA Ha HAyKOBIM KOH(EpeHIIii mMaricTpaHTiB Ta acmipaHTiB «lIpuknagHa
Maremarnka Ta koMl rOTUHr» I[IMK-2022 (KuiB, 16-18 mnuctomaga 2022 p.).
BucokopiBHEeBHI croci0 omucy pecypciB XmMapHOi 1HPPACTPYKTypu OMYyOJIKOBAaHUM Y
HaykoBUM (axoBuil kypHan «Komm roTepHO-IHTErpOBaHI TEXHOJIOTIi: OCBITa, Hayka,
BUPOOHUIITBO» BHUMYCK Ne48 3a Temorw «BucokopiBHEBUH cHocid Omucy pecypcis
XMapHOT IHQPACTPYKTYPH».

CTpykTypa Ta o6csir podoTu. Marictepcbka JUCEpTallisi CKIAIa€ThCs 3 BCTYILY,
YOTUPHOX PO3/LITIB Ta BUCHOBKIB.

YV 6écmyni mogaHo 3arajibHy XapaKTepPUCTUKY POOOTH, 3pOOJIEHO OIIHKY Cy4acHOTO
CTaHy Tpo0OsieMH, OOTPYHTOBAHO aKTyallbHICTh HAMPSIMKY JOCIHIIKEHB, CHOPMYITHOBAHO
MeTy 1 3ajadi JOCIHIKeHb, MOKa3aHO HAayKOBY HOBU3HY OTPHUMAHUX pE3YIbTaTiB 1
MPaKTHYHY IIHHICTH POOOTH, HABEJICHO BiJIOMOCTI PO anmpoOaIrito pe3ysIbTariB.

YV nepwiomy po30ini po3riaSHYTO ICHYIOUI 3acO0M Ta CIIOCOOM OMHCY pPecypciB
XMapHOi 1HQPaCTPYKTypH, a TAaKOK MPOBEIECHO MOPIBHUIBHUN aHami3, KU A€ 3MOTy

BU3HAYUTH NIEPEBArU Ta HEJOJIKU IUX 3aCO0iB.



YV Opyeomy po30ini po3MISHYTO peCcypcH XMapHOi 1H(PPACTPYKTYpH, HNPUHIIUIN
iXHBOT pOOOTH Ta OMHUCY, a TAKOXK HABEJIEHO IPaMaTUKy 3alIpOIIOHOBAHOTO CIIOCO0Y OMHUCY
1 3a3HAYEHO MPUHLHUIIN LBOTO COCOQY.

YV mpemvomy po30ini HaBeneHO OCOOIMBOCTI peanizaiii po3poOJIeHOTo
TPaHCIATOPA.

YV uemeepmomy po30ini npoaHadi30BaHO MIBUIKICTh Ta JETKICTh OMHCY XMAapHOi
1HGPaACTPYKTypH 3alpONOHOBAHUM CHOCOOOM Yy TMOPIBHAHHI 3 ULUIBOBOI MOBOIO
Tpanciaiii Terraform.

V eucnoskax npeacTaBieHi pe3ylbTaTH IPOBEIEHOT poOOTH.

PoGora mnpencraBnmeHa Ha 81 apkymii, MICTUTh TOCWJIAHHS Ha CIHMCOK
BUKOPUCTAHUX JIKEpE.

KuarouoBi cioBa: xmapHi TeXHONOrIi, XMapHa 1HGPACTPYKTypa, OMUC XMapPHHUX

cepaiciB, xmapHi pecypeu, AWS, Terraform.



ABSTRACT

Relevance of the subject. Cloud technologies are becoming more and more
popular with each year. Over the past decade, the largest cloud technology providers
have completely changed their approach to cloud technologies several times, resulting
in the current state, which has begun to attract more and more attention. Due to the
increase in the number of users and the size of their projects, the problem of automating
the deployment of cloud infrastructures with the help of special tools has been solved.
However, these tools are designed for users who have a detailed understanding of each
cloud resource, as well as know all the subtleties of interaction between these
resources. With the increasing popularity of cloud technologies and automation tools,
there is a need for a less detailed, faster and easier way to describe cloud infrastructure.
Therefore, the development of such a technique that will allow using simple high-level
abstractions to describe cloud resources from different providers is a relevant task both
from a practical and scientific point of view.

The object of research is the processes of description and creation of cloud
resources.

The subject of research is techniques to describe and create cloud resources
using data serialization languages or declarative programming languages.

The purpose of the work: to simplify and speed up the process of describing
cloud infrastructure, reduce the number of logical errors in the description, as well as
support a single description format for different providers.

Scientific novelty is as follows:

1. For the first time, a new technique of describing cloud infrastructure
resources is proposed, which consists of increasing the level of abstraction of
the description of cloud resources using the declarative language InfraDesc,
differs from the existing ones by using more generalized and close to the end
user constructions of the description of cloud infrastructure resources and
allows to simplify the description process and reduce the requirements for

developer qualifications.



2. A comparative analysis of the proposed technique of description with the
most used technique of description in the Terraform language is performed
and usage examples are given in which the proposed technique has greater
simplicity and smaller size. A survey was also conducted among users of
different levels of knowledge of cloud technologies to determine the
differences in the time of description by both techniques and the number of
errors that occur in them.

The practical value of the results obtained in this work is that the proposed
technique of description allows to describe the working cloud infrastructure more
quickly and easily without the need to study specific resources and their parameters.
The proposed technique can also reduce the entry threshold into cloud technologies for
new users, because it eliminates the need to learn a lot of information to create the basic
infrastructure, and also allows users to view the generated detailed scripts in the
Terraform language.

Approbation of the work. The results and conclusions of the comparative
analysis of existing techniques of describing cloud infrastructure resources were
presented and discussed at the XV Scientific Conference of Master's and Postgraduate
Students "Applied Mathematics and Computing" PMK-2022 (Kyiv, November 16-18,
2022). A high-level technique to describe cloud infrastructure resources is published in
a scientific professional journal «Computer-integrated technologies: education,
science, production» issue Ne48 on the topic «High-level technique for description of
cloud infrastructure resourcesy.

Structure and scope of the work. The master's thesis consists of an
introduction, four chapters and conclusions.

In the introduction, the general characteristics of the work are given, the current
state of the problem is assessed, the relevance of the research direction is substantiated,
the aim and objectives of the research are formulated, the scientific novelty of the
results obtained and the practical value of the work are shown, and information on the

approbation of the results is given.



In the first section, the existing techniques and tools of describing cloud
infrastructure resources are considered, and a comparative analysis is carried out to
determine the advantages and disadvantages of these tools.

In the second section, cloud infrastructure resources, the principles of their work
and description are considered, as well as the grammar of the proposed technique of
description and the principles of this technique are given.

In the third section, the features of implementation of the developed translator
are given.

In the fourth section, the speed and ease of describing cloud infrastructure with
the proposed technique in comparison with the target language of translation Terraform
is analyzed.

The results of the work are presented in the conclusions.

The work is presented on 81 sheets, contains links to the list of used sources.

Keywords: cloud technologies, cloud infrastructure, cloud service description,

cloud automation, cloud resources, AWS, Terraform.



