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Pedepar:

1. AHOTAIIS Imutpenko B.B. Mozpenb Ta MeTog, 100y10BY KOHBEPIreHTHUX IIPOrpaMHO-KOHQIrypoBaHUX MEPEX 3
rapaHTOBAHOIO JIOCTOBIPHICTIO yIpassiovoi indpopMatii. - KeamigikaliliHa HaykoBa Ipaljsl Ha IpaBaxX PyKOIUCY.
Huceprauis Ha 3106y TTs HAYKOBOTO CTyIIeHs oKTopa ¢inocodii 3a crenianpHicTio 123 «KoMITioTepHa iH>KeHepis»
-— Jlep>kaBHU# yHiBepcuTeT iHpOpMaLiliHO- KOMyHIKaL[iliHUX TeXHOJIO0Tii MiHicTepcTBa OCBITH i HAyKu YKpaiHy,
Kuis, 2024. [lucepraniiina po60oTa NpucBsyeHa po3poblii Mofeli Ta MeToy 100Yy40BU KOHBEPTreHTHUX [IPOTPaMHO-
KOH(QIrypoBaHMX MEPEX [JIs1 JOCIIiIKEHHS 3aTPMMKU MAKETIB 3a Pi3HUX HAaBaHTAKyBaJIbHUX XapaKTE€PUCTUK
npoleciB 06po6ku Tpadiky 3 rapaHTOBAHOIO OCTOBIPHICTIO yNIpaBJIsiioydoi iHdopmalii. BupimeHnHs 3aBgaHHS

MiHiMi3zanii maketiB SDN Mepexi 6e3rnocepenHbo 3aJIeKUTh Bif] MOKAa3HUKIB SKOCTI MapaMeTPiB KOHBEPreHTHUX



IIPOrpaMHO-KOHTQirypoBaHUX Mepex. Pe3ysbTyioui MoieJli, [0 3reHepOBaHi IPOrpaMHO-arapaTHUM KOMILTIEKCOM,
MOXYTb OYTH BUKOPUCTAHI 17151 TOOYI0BU Mepexi Ta NOCiIpKeHHs apameTpiB ii npogykTuBHOCTI. Po3pobiieHi
METOJIMKM CTBOPEHHS MOJeJIEN BXiJJHMX Ta BUXiJIHUX [TaPaMETPiB KOHBEPreHTHUX [TPOrPaMHO-KOHQITypOBaHUX
MepexX JI03BOJISIIOTh MiIBUIIUTY TOKA3HUKU SIKOCTI Ilepefadi JaHUX, [TOCYT Ta MEPEX, & TAKOXK rApaHTOBAHY
IIOCTOBIPHICTb yNpaBisiiovoi iHgpopmauii. CydyacHi BUCOKOMBUAKICHI MepeXi repeavi JaHuX NOBUHHI BOJIOLITH
nepen6avyBaHoO IOBEIiHKOIO [1pY OyIb-sIKUX ITO€IHAHHIX IlapaMeTpiB Tpadiky i HajamTyBaHb 06J1aHAHHSI.
OpHYM i3 OCHOBHUX IIPUCTPOIB BUCOKOLIBUIKICHMX MaricTpasen € KOMyTaTOpH, SIKi IIOCTYIIOBO YCKJIALHIOBAJIUCS,
30i1b11yI04M (PYHKLIOHAIBbHICT. Ha ChOrOAHINIHIN JeHb TPOBAlAEPHU IOYMHAIOTh BUKOPUCTOBYBATH IPOrPAMHO-
KOHQirypoBaHi Mepexi, ki HafaloThb 6ibl HYYKI MiAX0nu 0o yrpasiiHHg Tpadikom. [IporpamHo-KoHirypoBaHi
Mepexi, 110 IpaljioloTh Ha 6a3i npoTokosy OpenFlow, € TakuM MigXooM [10 N0O0YyA0BY iH(POKOMYHIKaL[iTHUX
MepexX, IpU KoMy QYHKIIi yIIpaBiIiHHSA MepesXelo BilOKpeMJIEHi Bifl piBHS Nepefadi 1aHUX i BUHECEHI Ha
crielianbHAN cepBepP-KOHTPoJIep. BOHM CyTTEBO MOKPALIUIA KEPOBAHICTh MEPEXI Ta JO3BOJIMIN 00'€JHATU
BipTyasibHy Ta Qi3N4Hy iHPPaACTPYKTYPY Mifl €JUHUM rapaHTOBaHUM yIIPaBJliHHIM. Ha cborogHimHii neHsb
imiTanifine MOZIE/II0BaHHSI € OCHOBHUM iHCTPyMEHTOM pocigkeHHs: SDN mepex. Po3po671eHO 0CUTh BEJIMKY
KiJIPKiCTb CUCTEM iMITal[iiHOrO MOJIEJII0BAHHS MEPEXI, L0 CIIMPAIOTLCS Y CBOIM pOOOTI HA TaKi NapaMeTpH, K
KiJIbKICTB BY3JIiB, 3B'S13KM MIXK HUMU, ITPOTOKOJIM, XapaKTEPUCTHKM KaHaJly [epefadvi aHuX, a TaKO>K BUKOHYBaHi
yHKIi. IMOBipHiICHO-4aCcOBi XapaKTepUCTHKK 06PO6KU TpadiKy TeJEKOMYHIKAI[IHHOI MEPEXi 3a1eXaTh Bij| 4acy
po60TH BCix 06pOOHUX TpaPik-IPOLECiB, BKIIOYAI0YM pOOOTY Yepr, QisbTpPiB, HAJAIITYBaHb, MAPLIPYTHA3ALLi] i
KOMYTallii, a TAKOX Bifi 3aBaHTaXXeHHsI pecypciB. TpuBanicTe 06pOOKM OJHOTO i TOrO X IIaKeTa Ha OJJHAKOBOMY
YCTaTKYBaHHI 3 PI3HMMU HaJIAlITyBaHHSIMU MOXKE BifIpi3HSATUCS B leCsITh i Oible pasiB. [JofaioTh AONATKOBI
3aTPUMKH eTanu 06pooku Tpadiky, sKi He BpaxoBaHi B CTaHAApTHUX MoZessxX. HaiinomupeHinown Mepesxeio €
KOHBEPreHTHa IPOrpaMHO-KOH(IrypoBaHa Mepexa, sika IoeJHye peasi3allilo OCHOBHUX (PYHKIiM, SIK y
TpaOULiiHOMY, TaK i y mporpaMHO-KOHQIrypyeMomy pexxumi. B nucepTraniiiniii poboTi mpoBeneHo aHali3 Migxomis
110 aBTOMaTuM3allii IepeHeCeHHs XapaKTePUCTUK 3 MEPEXi O CUCTEMU MOJIEJIIOBaHHS. lle J03BOINIIO CYyTTEBO
CIIPOCTHUTH INPOLieC NO6YI0BU MOZesell KOHKPETHUX IIPUCTPOIB Ta MepeXK, a TAKOXK aBTOMATHU30BaHO OfI€PKyBaTH
XapaKTePUCTUKN KOHKPETHUX MOJiesiel 06J1aJHaHHS Ta KOHTPOJIIOBATH IOCTOBIPHICTb MOJ€iell CTAaTUCTUYHUMU
MeTojgamMu. MeTonyvka nodyoBy KoHBepreHTHoi SDN Mepeski 3 rapaHTOBaHOIO JOCTOBIPHICTIO YIIPaBJISIO40i
iHopmarii BUKopucTaHa 11 1oo6ynoBY iHPOKOMYHIKANLITHUX MepexX YKpaiHu.

2. ANNOTATION Dmytrenko V.V. Model and method of building convergent software-configured networks with
guaranteed reliability of control information. - Qualifying scientific work on manuscript rights. Dissertation for
obtaining the scientific degree of Doctor of Philosophy in the specialty 123 "Computer Engineering" - State
University of Information and Communication Technologies of the Ministry of Education and Science of Ukraine,
Kyiv, 2024. The dissertation is devoted to the development of a model and method of building a simulation-
analytical model of convergent software-configured networks for the study of packet delay under various load
characteristics of traffic processing processes with guaranteed reliability of control information. Solving the task
of minimizing SDN network packets directly depends on the quality parameters of converged software-configured
networks. The resulting models generated by the software and hardware complex can be used to build a network
and study its performance parameters. The developed methods of creating models of input and output parameters
of convergent software-configured networks allow to increase the quality indicators of data transfer, services and
networks, as well as the guaranteed reliability of control information. Modern high-speed data transmission
networks must have predictable behavior for any combination of traffic parameters and equipment settings. One
of the main devices of high-speed highways are switches, which gradually became more complicated, increasing
functionality. Today, ISPs are beginning to use software-configured networks that provide more flexible
approaches to traffic management. Software-configured networks operating on the basis of the OpenFlow
protocol are such an approach to the construction of information communication networks, in which network
management functions are separated from the level of data transmission and transferred to a special server-
controller. They significantly improved network manageability and allowed to combine virtual and physical
infrastructure under a single guaranteed management. To date, simulation modeling is the main tool for SDN



network research. A fairly large number of network simulation systems have been developed, relying in their work
on such parameters as the number of nodes, connections between them, protocols, characteristics of the data
transmission channel, as well as performed functions. The probabilistic time characteristics of telecommunication
network traffic processing depend on the time of operation of all processing traffic processes, including the
operation of queues, filters, settings, routing and switching, as well as on resource loading. The processing time of
the same package on the same equipment with different settings can vary by a factor of ten or more. Traffic
processing steps that are not considered in standard models add additional delays. The most common network is a
converged software-configurable network, which combines the implementation of basic functions in both
traditional and software-configurable mode. The dissertation analyzes approaches to automating the transfer of
characteristics from the network to the modeling system. This made it possible to significantly simplify the
process of building models of specific devices and networks, as well as automatically obtain the characteristics of
specific models of equipment and control the reliability of models using statistical methods. The method of
building a convergent simulation-analytical model of a telecommunications network with guaranteed reliability of

control information is used for the construction of information communication networks of Ukraine.
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