PEDEPAT

AKTyaJIbHICTb TeMH. Y Cy4YacHOMY CBITI CTPIMKHA pPO3BUTOK
1H(MOPMAIIITHIX TEXHOJOT1 00yMOBIIO€ HEOOXITHICTh BUKOPUCTAHHS XMapHHUX
oOuMclieHb, SIKI 3a0€3MeuyloTh HAAIMHMM 1 THYYKHH JIOCTYyN /O PECypCiB.
XMapHi TEXHOJIOTIl JTO3BOJISIOTH KOMITaHISIM  3HW)KYBaTW BHUTpAaTH Ha
1H(]pacTpyKTypy, MABUITYBATH MAacIITaOOBaHICTh Ta 3a0e3MedyBaTH BHCOKHUN
piBeHb Oe3neku aaHux. [Ipore, 3pocTaHHSA MOMYISIPHOCTI XMapHUX CEPBICIB
CTaBUTH TEPE]l KOPUCTYyBaYaMU Ta aJMIHICTpaTOpamMu HOB1 BUKIIMKH, MTOB'SI3aHI1 3
ONTUMI3AIIIEI0 TX BUKOPUCTAHHS.

O0'ekTOM 10CTIiIAKEHHSI € XMAapHI PECYpPCH Ta MPOIIEC iX BUKOPUCTAHHS.

IlpeameToM fociaigkeHHs1 € Crnoci0 MiABUIICHHA €()EKTUBHOCTI
BUKOPUCTAaHHS XMapHHX pecypciB, 30KpeMa po3po0ka Ta BIPOBAKECHHS
CUCTEMHU OINTHUMI3aIlii BUKOPHUCTAHHS XMAapHHUX PECypciB Ha OCHOBI METOIB
MAaIIMHHOTO HaBYaHHSI.

Mera poGoTu € po3poOka cnocoOy MiABUILECHHS €()EKTUBHOCTI
BUKOPHUCTAHHSI XMapHUX PECYPCIB MUISIXOM 3aCTOCYBAHHS METOIB MAITMHHOTO
HaBYaHHS.

HaykoBa HOBU3HA MaricTepchbkoi pOOOTH MICTUTh HACTYITHI aCTIEKTH:

- 3ampONOHOBAHO BUKOPHUCTAHHS aJITOPUTMIB MAIIMHHOTO HABYAHHSA, IO
3a0e3mneuye TOUHE MPOTHO3YyBaHHS BUKOPUCTAHHSI XMApHUX PECYPCiB;

- peal30BaHO IHTErpaIif0 TMPOTHO30BAaHMX JaHUX 3 AaBTOMaTHYHUM
MaciTa0yBaHHSIM PECYpCiB Ta OJHOYACHE BpaxXyBaHHS KUIBKOX THIIIB
pecypciB, 10 J03BOJSE ONTHMI3yBaTH 3arajbHy MPOAYKTHBHICTH Ta
HaJIHHICTh XMapHOT 1HQPACTPYKTYPH.

IIpakTyHa WiHHiCTH POOOTH 1€ 3HMKCHHS CHEPTOCTIOKUBAHHS Ta
BYIJICIIEBOTO CIIy 3a paxyHOK ONTHUMAJIbHOTO BHUKOPHCTAaHHS XMapHUX
pecypciB, aganTallisi CHCTEMH JI0 PI3HUX YMOB €KCILTyarTarlii Ta MaciTabyBaHHS

3aJIEKHO B1J pO3MIpY Ta CKJIAJHOCTI OOYMCITIOBAIbHUX 3a]1a4.



Anpobauisi po6oTu. OCHOBHI MOJOXKEHHS 1 pe3yJbTaTd podboTH Oyiu
MPENCTABIICHI Ta 00roBoproBaiuch Ha XVI HayKOBO-NIpaKTUYHINA KOH(EpPEeHIii
MarictpadtiB Ta acmipantiB "[lpuknagHa wmaremarMka Ta KOMITHOTHHT"
I[IMK-2023 (KwuiB, 28-30 mucromama 2023p.), 3a pe3yabraramu poOOTH
ormyOiiKoBaHO cTaTTi0 Yy (axoBoMy KypHami kareropii b Jlympkoro
HaIllOHAJIbHOTO TexHIYHOTO yHiBepcutety «Computer-Integrated Technologies:
Education, Science, Production: Scientific Journal»

CTpykTypa Ta obcsir podoTu. Maricrepcbka qucepTalis CKIaaeThes 3
BCTYIY, YOTUPHOX PO3/LIIB Ta BUCHOBKIB.

Y nepwomy po30dini PpO3TIAHYTO aKTyaldbHI TpoOieMu Ta 3amadi
aBTOMarm3allii Oi3HEeC-MPOIIECiB, IPOaHATI30BaHO OCHOBHI I1HCTPYMEHTH Ta
MeTrofoJorii, Bkiovyaroun Lean, Six Sigma, Agile Ta DevOps. Busnaueno
KIIFOUOB1 MPOOJIEMH, TaKl SK HEAOCTaTHS ¢(eKTHUBHICTh, CKIIAIHICTh IIPOIICCIB,
1HTErpallisi CHCTEM Ta MUTAHHS OE3MEKU.

Jlpyeuii po30din TPUCBIYEHUNW METONAM MIABUIIEHHA €(QEKTUBHOCTI
Bukopuctads CPU. Po3misHyTo migxomu 10 onmTuMi3allii, Taki SK mapaiesbHi
0o0YMCIIEHHS, ONITUMI3allisl AITOPUTMIB Ta IIaHyBaHHs 3a1a4. [IpoBeneHo aHami3
aNTOPUTMIB TUTAHYBAaHHSI 3aJ1a4, BKJIFOUAIOYM TIOTIEPEIHE BITHIMAHHS, ITUKITIIHE
IUTAaHYBaHHsSI Ta IUIAHyBaHHS 3a MplOpUTETaMH. TakoX BHU3HAYEHO 3acO0HU
otinku edextuBHOCTI CPU Ta MBUIKOAIT CUCTEMH.

Y mpemwvomy po3dini OMMCaHO MPOEKTYBAaHHS Ta APXITEKTYpPy CHUCTEMH
onTHMi3alii BHKOPUCTAaHHS XMapHUX pecypciB. BH3HaueHO BHUMOTH JI0
NporpaMHOro 3a0e3rneueHHs, OOTPYHTOBAaHO BHOIp TEXHOJIOTIH pPO3pOOKH Ta
OMKMCAHO apXITEKTypy CHUCTEMH, IO BKJIIOYAE KOMIIOHEHTH JJIsi 300py NaHUX,
o0poOKM, aHajidy, TMPOTHO3yBAaHHS HaBaHTaXXEHb Ta AaBTOMATUYHOIO
MaciTaOyBaHHS PECYPCIB.

YeTBepTuit po3aisl MPUCBIYECHO TECTYBAHHIO Ta ONTHUMI3AIllil MiaThopMu

UniSolve.  Po3missHyTO ~ METOOMKH ~ TECTYBaHHS, IPOBEIEHO  OLIHKY



IPOAYKTUBHOCTI Ta HAIIMHOCTI CHCTEMH, IO MIATBEPAWIO €()EKTUBHICTH
PO3pOOIEHOr0 MPOrPaMHOIO 3a0€3MEUEHHS.

Pesynsrarm  AOCHIDKEHHS JEMOHCTPYIOTh MOXKJIMBOCTI ITiJIBUIIICHHS
€(EeKTUBHOCTI BUKOPHUCTAHHS XMapHUX pECypCiB 3a JIOMOMOIOK METO/IB
MalIMHHOTO  HABYaHHS, MO0 3a0e3ledyye  ONTHUMaJbHE  PO3IMOAUICHHS
OOYMCITIOBAIBHUX TOTY)KHOCTEM Ta MIJBUIIEHHS KOHKYPEHTOCIPOMOXKHOCTI
MIIIPUEMCTB Y Cy4acCHOMY 1H(POPMaLIHOMY CEpEJOBUILII.

Pobota mpencrabnena Ha 84 apkyinax, MICTUTh 18 pUCyHKiB, 7 TaOIUIIb,
1 nomgarok Ta MiCTHTh MTOCHJIAHHS HA CITUCOK 3 18 BHKOpPUCTAHUX JITEPaTypHUX
TDKEpe.

KuaruoBi ciioBa: aBromaruzaiiis Oi3HEC-TIPOIECiB, XMapHI 0O0YMCIICHHS,
MalIMHHE HaBYaHHs, onTuMizaris BukopuctanHs CPU, wopaemoBaHHS,
MPOTHO3YBaHHS HABaHTaXXEHb, MacIITaOyBaHHS pECypciB, e(QEeKTUBHICTDH
OOYHMCITIOBAIBHUX CHCTEM, CHCTEMHU YIpaBiiHHSA Oi3Hec-mporiecamu (BPM),

IHCTPYMEHTH aBTOMATHU3Aallll, aHANITUKA TaHUX, INTYyYHHUI 1HTENeKT (Al).



ABSTRACT

Relevance of the topic. In today's world, the rapid development of
information technologies necessitates the use of cloud computing, which
provides reliable and flexible access to resources. Cloud technologies allow
companies to reduce infrastructure costs, increase scalability and ensure a high
level of data security. However, the growing popularity of cloud services
presents users and administrators with new challenges related to optimizing
their use.

The object of research is cloud resources and the process of their use.

The subject of the research is a method of increasing the efficiency of
the use of cloud resources, in particular, the development and implementation of
a system for optimizing the use of cloud resources based on machine learning
methods.

The purpose of this research is to develop and research a way to
increase the efficiency of using cloud resources by applying machine learning
methods.

The scientific novelty consists in the following:

1. the use of machine learning algorithms to accurately predict the use
of cloud resources;

2. integration of forecasted data with automatic scaling of resources;

3. simultaneous consideration of several types of resources to
optimize the overall performance and reliability of the cloud
infrastructure;

Approbation of work. The main provisions and results of the work were
presented and discussed at the XVI Scientific and Practical Conference of
Master's and Postgraduate Students "Applied Mathematics and Computing"
PMK-2023 (Kyiv, November 28-30, 2023), based on the results of the work, an

article was published in a professional journal of category B Lutsk National



Technical University "Computer-Integrated Technologies: Education, Science,
Production: Scientific Journal"

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

In the first chapter, the current problems and tasks of automation of
business processes are considered, the main tools and methodologies, including
Lean, Six Sigma, Agile and DevOps, are analyzed. Key issues such as
inefficiencies, process complexity, system integration and security issues were
identified.

The second chapter is devoted to methods of increasing the efficiency of
CPU usage. Optimization approaches such as parallel computing, algorithm
optimization, and task scheduling are considered. An analysis of task scheduling
algorithms, including preliminary subtraction, cyclic scheduling, and priority
scheduling, was performed. Means of evaluating CPU efficiency and system
performance are also defined.

The third chapter describes the design and architecture of the system for
optimizing the use of cloud resources. The software requirements are defined,
the choice of development technologies is justified, and the system architecture
is described, which includes components for data collection, processing,
analysis, load forecasting, and automatic scaling of resources.

The fourth chapter is devoted to the testing and optimization of the
UniSolve platform. The testing methods were considered, the performance and
reliability of the system were evaluated, which confirmed the effectiveness of
the developed software.

The results of the study demonstrate the possibility of increasing the
efficiency of the use of cloud resources using machine learning methods, which
ensures the optimal distribution of computing power and increases the

competitiveness of enterprises in the modern information environment.



The work is presented on 84 sheets, contains 18 figures, 7 tables, 1
appendix and contains links to a list of 18 used literary sources.

Keywords: business process automation, cloud computing, machine
learning, CPU usage optimization, modeling, load forecasting, resource scaling,
computing system efficiency, business process management (BPM) systems,

automation tools, data analytics, artificial intelligence (Al) .



