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Pedepar:

1. ’Kapikos E. B. Inpopmatiiiina TexHoJioris yrnpasiiHHs [T-iHppacTpyKTypoio XMapHOro LEeHTPY 06pPOGIEHHS
nanux. Ha npasax pykonucy. Jlucepraiist Ha 306yTTsSI HAYyKOBOTO CTYIEHSI JOKTOPA TEXHIYHMX HAYK 3a
crienianpHicTio 05.13.06 - iHpopmaliliHi TexHosoriil. — HaljionanbHUM TexHiuHM yHiBepcuteT YKpainu “KuiBcbkuii
NOJIiTexHIYHMI iHCTUTYT iMeHi Irops Cikopcekoro”, MiHicTepcTBo ocBiTu i Hayku Ykpainu, Kuis, 2020. Y
IYCepTaLiliHii podoTi BUPILIEHO HAYKOBO-TIPAKTUYHY ITpO6JIeMy 3a6€3Ne4eHHs e(PEeKTUBHOTO (PyHKLiOHYBaHHS IT-
indpactpykTypu xmapHoro LIO]l yepes cTBOpEHHS METO0JIOTii yIIPaBIiHHS Ta Ha ii OCHOBI pO3p06IeHHS i
3aCTOCYBaHHS iH(popMalliiiHOI TEXHOJIOTi yIIpaB/IiHHS 3 METOI0 HalaHHsI XMapHUX IIOCJIYT i3 3aJaHUMU
[IOKa3HMKaMU SIKOCTi KiHI[€BOMYy KOpHCTyBaueBi. Po3pobiieHo iHpopMalliliHy TEXHOJIOTIIO, 10 3abe3nevye
edextuBHe QyHKUiOHyBaHHS IT-iHdpacTpykTypu LIO]/] mpoBaiifiepa XxMapHUX MOCJIYT, sIKA HA BiIMiHY Bil BioMux

0a3yeTbCs Ha MeTogoJIorii yrpasiHHs IT-iHpacTPyKTypoOIo, a TaKOXK BPaXOBY€ CyTTEBi XapaKTEPUCTUKU XMaPHUX



064KCIIEHD, FeTePOreHHicTh IT-iH(pacTpyKTypH, HOBI apxXiTeKTypy OpraHisallii 00uncIIeHb, ii 6araTopiBHEBICTb Ta
iepapxiuHiCcTb i BUKOPHCTOBYE afalTallilo 10 Helleper0auyBaHUX HaBaHTAXKEHb 32 PaxyHOK 3aCTOCYBaHHS
PO3p006JIeHUX aJlallTUBHOIO METOAY KOMOIHOBAaHOTO IIPOTHO3YBAHHS Ta METOIIB YIIPABJIiHHS 1 Pi3HUX CTpaTeriil
yIIpaBJIiHHS, 10 JO3BOJIMIIO 3206€3Me4UTH BUKOHAHHS 33/IaHUX BUMOT yTOJY NP0 piBE€Hb 0OCIYTOBYBAaHHS Ta
3HIDKEHHS OIlepalifiHuX i KaniTasbHUX BUTPAT. [IpakTyHa LiHHICTb iH(OPMaLiiiHOI TeXHOIOTii, a TAKOX
PO3pO6JIEHUX aJITOPUTMIB, METOIIB i IIiAXOIiB OJIITrae y CTBOPEHHI METO0JIOTIYHOI 6a3u po3pobsieHHs i peasnizarii
cucrem ynpasiinHs IT-iHppacTpykryporo xmapHux LIO]] i ninBuieHHs e(peKTUBHOCTI iX QyHKIiOHYBaHHS 3
NOJAJIBIINM iX 3aCTOCYBaHHSIM [171s1 PO3PO6JIEHHS MiJCUCTEM, KOMIIOHEHTIB Ta iHIIMX CKJIAJOBUX CUCTEM
ynpasiiHHs [T-iHGpacTpyKTypolo poBaiiiepiB XMapHUX MOCyT. Kito4oBi c0Ba: LeHTP 00pOOJIeHHS 1aHUX,
XMapHi 004YMCJIEHHS, CUCTEeMA YIIPaBJliHHS, IPOrHO3YBaHHSI, CTOXaCTUYHUI IOUIYK, OIITUMIi3allisl, IBOpiBHEBE
CXOBUIIE 3 PEIVIKALi€l0, IHTEPHET PeYen.

2. The dissertation solves the scientific and practical problem of effective management of the IT infrastructure of
cloud data centers under conditions of uncertainty and variable workloads by creating a management
methodology and on its basis the development and application of management information technology to provide
cloud services with specified quality indicators to the end user. The proposed information technology is developed
ensuring the efficient functioning of the IT infrastructure of the cloud service provider's data center by increasing
the resource usage efficiency under conditions of variable workload, which unlike the known methods takes into
account the developed methodology, essential characteristics of cloud computing, heterogeneity of IT
infrastructure, its multilevel and hierarchy and uses adaptation to unpredictable and mixed workloads at the
expense of forecasting, which allowed to ensure SLA requirements while reducing operating and capital costs. The
developed information technology is based on the concept of management of IT infrastructure of a cloud data
center, which combines the following developed findings, approaches, and methods: the operator form of setting,
analyzing and solving problems of IT infrastructure of the cloud data center; identifying and implementing
dedicated resource and workload management strategies, as well as their implementation schemes; decomposition
of cloud IT infrastructure at three levels (infrastructure, platforms, and applications); taking into account
traditional, convergent and hyperconverged architectures of modern cloud data centers; application of the
adaptive method of combined workload forecasting to determine the control influences on the IT infrastructure of
cloud data centers; developing the Method of Integrated Resource Management for heterogeneous data centers
based on SLA violations, power consumption and required power at the next management step; application of
stochastic methods (beam search, simulated annealing, reinforcement learning) for implementation of particular
strategies for IT infrastructure management of cloud data centers; application of a distributed two-level storage
management method for hyperconverged systems; taking into account new metrics of the IT infrastructure state
namely instantaneous and average viability coefficients of virtual machine, physical server imbalance indicator, the
ratio of necessary resources to the average available resources, threshold of available resources) to determine the
current management strategy; accounting of software-defined controllers for management of three primary data
center resources namely computing, storage, network; the combination of centralized management using global
data center manager and the decentralized management on the physical server level, depending on the chosen
management strategy at the current management step. To solve the problem of effective management of the IT
infrastructure of the cloud data center and solving the correspondent set of tasks, the following were used:
systems theory, methods of hierarchical systems theory, methods of mathematical programming, methods of
operations research and decision theory, methods of mathematical and simulation modeling, methods of artificial
intelligence theory, stochastic and heuristic search methods, forecasting methods, mathematical statistics
methods, and cloud service models. The reliability and validity of the obtained results are conditioned by the
correct use of the mathematical apparatus and are confirmed by the results of computational experiments. The
scientific novelty of the obtained results is determined by the following theoretical and practical results obtained
by the author. For the first time the following has been developed: a methodology for managing the IT
infrastructure of a cloud data center; a structural and functional model of a multilevel hierarchical software-
defined system for managing the IT infrastructure of a cloud data center; an original information technology for



managing the IT infrastructure of a cloud data center; an adaptive method of combined workload forecasting for
cloud data center computing resources; a method for integrated management of IT infrastructure of cloud data
center; a distributed datacenter cloud management method; a cloud datacenter power management method. The
following has been further improved: the decomposition-compensation approach; the algorithms and methods of
stochastic local search; an IT infrastructure management model with a coordinator. Keywords: data center, cloud
computing, management system, forecasting, stochastic search, optimization, two-level storage with replication,
internet of things.

Jep>kaBHHHM peecTpaniiiHuii Homep [iP:

IIpiopuTeTHHH HANIPSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHu# NpiopHTETHHUI HAIIPSIM iHHOBaLiMHOI AigJILHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaKeHHS pe3yJIbTaTiB AHCEpPTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Tenenuk Cepriit ®egopoBuy
2. Telenyk Serhii F.

KBasigikanis: n. ¢.-m. 1., 05.13.06
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmarist:

TloBHe HaliMEeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Tenenux Ceprit ®egopoBrd

2. Telenyk Sergii Fedorovych

KBasigikanis: 1.1, 05.13.06



InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHAUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoAKeHHS:

dopma By1acHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BigomocTi npo odilifiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiuiiiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Kynin Aupgpint IBaHOoBUY

2. Kupin Andrii L.

KBasigikanis: 1. 1. u., 05.13.07
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocosyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tynauunpkuit Jleonin ®enoposuy

2. Hulianytskyi Leonid F.

KBasigikamis: 1. 1. n., 01.05.02
InenTudikarop ORCID ID: He 3acrocosyerbes
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. CHuTiOK Bitaniii €BreHoBuy

2. Snytyuk Vitaliy Ye.

KBasigikamis: 1. r. 1., 05.13.06
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

InenTudgikarop ROR: He zacrocosyerscs

PeuenzeHTu

VIII. 3ak1104Hi BiZOMOCTI
Baache IlpizBuie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuine Im'sa Ilo-6aTbKOBI

TOJIOBYIOYOrO Ha 3acCiaHHi

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBnHuKk Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisiIBHOCTI

HosikoB Osnekciit MukosaiioBu4

HosikoB Onekciit Mukos1anioBu4

IOpuenko T.A.



