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Pedepar:

1. Inceprariiina po60Ta IpUCBIY€HA BUPIMIEHHIO aKTyaJIbHOI HAYKOBO-TEXHIUHOI 334a4i, TOB'SI3aHOI 3 MiIBULIEHHSIM
e(eKTUBHOCTI BUKOPUCTaHHS O0YUCIIIOBAJIBHUX PECYPCiB FPaHUYHOTO Lapy I1py 06po6Li onepaTUBHUX TPaH3aKLil.
O6’eKT pocimpKeHHs — pouec (GOpMyBaHHS KJIaCTEpPiB IPAaHUYHOTO APy, 10 06'€AHYIOTh TEPUTOPialbHO OJIM3bKI
npucTpoi IHTepHeTy peveit. [IpegMeT JOCTiIKeHHS — METOOU CUHTEe3Y KJIACTepiB IPAHUYHOTO apy KOMIT'IOTEPHO]
CHCTEeMHU MiATpUMKU [HTepHeTy pedeil. MeTolo ucepTauiiiHoi po60oTH € minBulieHHS e(eKTUBHOCTI BUKOPUCTAHHS
004U CII0BAJIbBHUX PECYPCIB IPAaHUYHOrO Mapy IIPU 00pOOLIi ONlepaTUBHUX TPaH3aKILii MIJIIXOM yIOCKOHAJIEHHS

METO/IiB CUHTE3y OKPEMUX KJIaCTepiB FPAaHUYHOrO Wapy IHTepHeTy peveil. 3a pe3ybTaTaMy JOCIiI>KEHHS



OTPMMAHO TaKi HayKOBi Pe3yJIbTaTHU: — YJOCKOHAJIEHO METO/I TOOYA0BU (QYHKLIOHAJIBHUX MOJEJIEN KIacTepiB
IPaHUYHOTO LIapy KOMITIOTEPHOI CUCTEMU MiATPUMKY IHTEpHETY pedelt, SKuil Bifpi3HIEThCS Bifl BiTOMUX
BUKOPMCTaHHSIM alapary y3arajJbHEeHUX YaCOBUX Mepex [leTpi, mo 103BOINIO OTPUMATU 3HAYEHHS MEPEXiTHUAX
IMOBIPHOCTEN MK CTaHaMU MEPEXi Ta pi3Hi PiBHI AeTasisalii Ipy1 MOLEIOBaHHI IpoLecy po604oro
HaBaHTaKeHHS], 32 PaXyHOK 4OTo MiIBULIMIIACE aIeKBAaTHICTh PYHKIIOHAIBHOI MOTeJli peaslbHOMY IIpoLiecy 06poOKU
OIlepaTUBHUX TPaH3aKlill IHTepHETY peyell; — OTpUMaB NOAAJIbIINYI PO3BUTOK MeTog, GOPMYBaHHs KjlacTepa
I'PAaHUYHOTO LIApy KOMITIOTEPHOI CUCTEMH NiATPUMKY IHTEPHETY pedel IIJISIXOM BUKOPUCTAaHHS (PYHKLIOHAIbHO]
MOJeJIi KJIacTepa Ta anapary HaliBMapKOBCHKUX IIPOLECIB 3 MOXKJIMBOIO PEAYKI€I0 KiJIbKOCTI cTaHiB mepexi Ilerpi,
1[0 [103BOJINJIO 3BMEHILIUTH CEpPeIHill yac 06pOOKY OIlepaTUBHUX TPaH3aKLIii, 0 HATXOASTh 10 TPAHUYHOIO APy
[HTEpHETY pedell; — YIOCKOHAJIEHO METO], KOPOTKOCTPOKOBOT'O IIPOTHO3Y YaCOBUX IIapaMETPiB KacTepa
IPAaHMYHOTO APy IHTEPHETY peyel, SIKUI BpaxoBye OOMEXKEHI 00YMCIII0BAJIbHI MOXKJIMBOCTI BY3J1iB TPAHUYHOTO
mapy IHTepHety peueil Ta 6a3yeTbCsl Ha BifOBinHIN QyHKIIOHATIBHIN MOZEJI, 0 T03BOJIMJIIO MiIBUIIATHA TOYHICTh
IIPOTHO3Y IIPY IIJIAaHYBaHHI ONI€PATUBHOIO NIEPEPO3IOINY PECYPCIB CUCTEMU IMIITPUMKHU [HTEPHETY pedeit.
[IpakTUyHe 3HaUY€HHS OTPMMAHUX PE3YJIbTATIB [10JISITA€ B TOMY, 1110 PO3PO0JIeH] y pO60Ti METOAU € HAyKOBO-
MIPaKTUYHOIO OCHOBOIO 1714 [OJAIIIOTO YIOCKOHANEHHS iH(QPaCcTPyKTypH NiATPUMKU MepexXi [HTepHeTy pedeil B
YaCTHHI TPaHUYHOTO Wapy. [IpencTaBseHi Ha iX OCHOBI iIH)KEHEPHI METOIM Ta aJIFTOPUTMU JAKOTh 3MOTY: — IPOBECTU
1106y 0By QyHKIiOHa/IBHOI MOJIeJli OKPEMOTO apy iHPpacTPyKTypH NifTPUMKU [HTEpHETY peyeli, afleKBaTHOI
peaJIbHAM IIpoL,ecaM 3 TOYHICTIO 4O BBEI€HUX NIPUIYILIEHb; — CPOPMYBATH KJIaCTep IPAaHUYHOrO APy
iHppacTpyKTypu NiATPUMKY IHTEPHETY pedeil, SIKuii 103BOJIsie BMEHUINTY CEPEeHIi Yac 06POOKU ONePaTUBHUX
TPaH3aKILil; - 30iACHUTH KOPOTKOCTPOKOBUI ITPOTHO3 YaCOBUX NIapaMETPiB KjlacTepa rPaHUYHOro mapy IHTepHeTy
peuer, 110 403BOJIUTb IPOBOAUTY ONI€PATUBHUI N1EPEPO3NOis peCypCiB KOMITIOTEPHOI cucTeMu nigTpumku [oT; —
3MEHIINTY CePeHil yac 06CIyroByBaHHI ONIEPaTUBHUX TPAH3aKIIiil HA By3/Iax 'PAaHUYHOTrO mapy [HTepHeTy pedei
1o 8%. 3a pe3yabTaTaMu JOCIiIKEHHS MiITBEPIKEHO IIPaKTUYHY Ta TEOPETUYHY L[iHHICTh PO3POOJIEHNX METO/LIB,
HAJaHO NPaKTUYHi peKOMeHallii, 1[0/10 3aCTOCYBaHHS PO3POOIEHUX METOiB Ta PO3IJISIHYTO II€PCIIEKTUBY iX

IIo4aIbmiOoro po3BUTKY.

2. The dissertation is devoted to solving a current scientific and technical problem related to increasing the
efficiency of using the computing resources of the edge layer in the processing of operational transactions. The
object of research is the process of forming edge layer clusters that unite territorially close devices of the Internet
of Things. The subject of research is methods of synthesis of edge layer clusters of a computer system supporting
the Internet of Things. The purpose of the dissertation is to increase the efficiency of using the computing
resources of the edge layer in processing operational transactions by improving the methods of synthesis of
individual clusters of the edge layer of the Internet of Things. According to the results of the research, the
following scientific results were obtained: - the method of constructing functional models of clusters of the edge
layer of the computer system supporting the Internet of Things has been improved, which differs from the known
ones using the apparatus of generalised timed Petri nets, which made it possible to obtain the values of transient
probabilities between network states and different levels of detail in modelling the workload process, thereby
increasing the adequacy of the functional model to the real process of processing operational transactions of the
Internet of Things; - the method of forming a cluster of the edge layer of the computer system supporting the
Internet of Things was further developed by using the functional model of the cluster and the apparatus of semi-
Markov processes with a possible reduction in the number of Petri net states, which allowed to reduce the average
processing time of operational transactions received by the edge layer of the Internet of Things; - a method for
short-term forecasting of the time parameters of the IoT edge layer cluster, which takes into account the limited
computing capabilities of the IoT edge layer nodes and is based on the corresponding functional model, has been
improved, which has increased the accuracy of the forecast when planning the operational reallocation of
resources of the IoT support system. The practical significance of the results obtained is that the methods
developed in this work are a scientific and practical basis for further improvement of the infrastructure supporting
the Internet of Things network in terms of the edge layer. The engineering methods and algorithms presented on
their basis make it possible to - to build a functional model of a separate layer of the IoT support infrastructure,



adequate to real processes with accuracy to the assumptions made; - to form a cluster of the edge layer of the IoT
support infrastructure, which allows to reduce the average processing time of operational transactions; - to make
a short-term forecast of the time parameters of the cluster of the edge layer of the Internet of Things, which will
allow for the prompt redistribution of resources of the computer system of IoT support; - to reduce the average
time for servicing operational transactions on the nodes of the IoT edge layer to 8%. The results of the study
confirm the practical and theoretical value of the developed methods, provide practical recommendations on the
application of the developed methods and consider the prospects for their further development.
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dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETCHKUI

Bsacue IlpizBuuie Im's Ilo-6aThKOBI:

1. Jleonos Cepri#t IOpiitoBud

2. Serhii Leonov

KBasigikanis: n. 1. u., npodecop, 05.13.05
InenTudikarop ORCHID ID: 0000-0001-8139-0458
JopaTrkoBa indpopmamnis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HarioHanbHU# TeXHIYHMI YHiBepcuTeT "XapKiBChKuii

MOJITEXHIYHUN IHCTUTYT"
Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By Kupnnuosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina



dopma BiracHOCTI: JlepxasHa

Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa I1o-6aTbKOBI

TOJIOBH paju
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acigaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI

3akoBopotHui Onekcangp HOpitoBry

3akoBopotHuit Onekcanzp IOpitosuy

IIIuman Auna I1aBiiBHa

VKpIHTEI

FOpuenko TetsiHa AHaTOJiiBHA



