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Pedepar:

1. Conosiios O.B. MeTtop, ontumizanii pyHkiionyBanHs VoIP mepeski Ha OCHOBi BUOOPY MapuIPYTy rOjI0COBOTO
BUKJIMKY. - Ha mpaBax pykonucy. [lucepTauis Ha 3400y TTsI HAyKOBOTO CTyIIE€Hs KAHIMATa TEXHIYHMX HayK 3a
crienianbHicTio 05.12.02 - TesekoMyHikaliliHi cucTeMu Ta Mepexi. — HauioHanpHUN TeXHIYHUI yHiBEpCUTET
Ykpainu «KuiBcbKuil oJliTeXHIiYHUN iHCTUTYT iMeHi Iropsa Cikopcbkoro» MiHicTepcTBa OCBITH i HAyKM YKpAiHU, M.
Kuis, 2020. Y nuceprauiiiHiii po60Ti cpOpMyIbOBAHO 1 OGIPYHTOBAHO OCHOBHI TEOPETUYHI Ta IPaKTUYHI
Pe3yJIbTaTH, 1[0 CTAHOBJISTH BUPIlIEHHS Ba)KJIMBOTO HAYKOBO-TIPAaKTUYHOT0 3aBJJaHHS ONTUMi3alii QyHKI[iOHyBaHHS
VoIP Mepexi 3a paXyHOK yIOCKOHAJIEHHS TEXHOJIOTIN AMHAMIYHOI MapHIpyTU3aLlii r0JI0COBUX BUKJIMKIB Ta

CTPYKTYpPHO-(YHKIIiOHaIbHOI OopraHizaiii onopHoi IP Mepesxi, 1110 TpUBOAUTD 10 IOKPAIIEHHS CIiBBiTHOMIEHHS



sKicTb /1iHa VoIP 3B'a3Ky Ta 36iblieHHs piBHs aBTOMaTu3awii VolP cucremu. [ pyHTYIOUMCh Ha aHai3i iCHYI04YMX
[IPUHLUIIIB T06YZ0BU VOIP Mepex, 3allpONIOHOBAHO Y OCKOHAJIEHHS CTPYKTYPHO-(PYHKLIOHATIbHOI opraHizariii
onopHoi IP-mepexi 115 3ag0BosieHHsT BUMOT VOIP Mepesk, po3ropHyTux Ha ii ocHOBi. [106y10BaHO MaTeMaTUYHY
MOJIeJIb PO3PaxXyHKy METPUKMU [1JIs1 BUOOPY ITPOBaliiepa 3 ypaxyBaHHSIM NIapPAMETPIiB BAPTOCTI Ta SIKOCTI, SIK
icHyIOUHMX, TaK i BIeplle 3alIPONIOHOBAHNUX CUHTETUYHUX IIapaMeTPiB, SIKi XapaKTepPU3YIOTh SIKICTb 3B’13KYy 3a
KOPOTKUI IIPOMIXKOK yacy. Ha 0CHOBI 3alIpOIIOHOBaHO] y3arajibHEHOI MOojieJli BUOOPY IpoBaiiiepa po3podieHo
aJITOPUTM peasisallii BIOCKOHAIEHOI TEXHOJIOri MapIIpyTH3allii roJ10COBUX BUKJIUKIB. PO3po6seHo iMiTalifiHy
MOJIesIb IPOXO/I’)KEHHS F0JI0OCOBOTO BUKJIMKY B CUCTeMi MapiipyTu3salii Ta 6ininry VolP, mo gano amory
[IpOaHaJli3yBaTy OTPUMaHi TeOpeTHUYHi pe3ybTaTy Ta OLHMTH iX BIVIUB Ha po6oTy VOIP cuctemu 6e3 BTpyYaHHS B
POOOTY CUCTEMU 3B'SI3KY iCHYIOUMX ollepaTopiB. OTPUMaHi TEOPETUYHI pe3yJIbTaTh €KCIIEPUMEHTAIBHO
NigTBepKeHi BiMOBITHUMY BUMipIOBaHHSIMH [TOKA3HUKIB SIKOCTi. Ha 0OCHOBI BUKOHAHUX [OCiIKeHb CHOOPMOBAHO
IIPAKTUYHI peKOMeHallii o0 BTiIEHHS OTPUMAHUX Pe3yJIbTaTiB IpU Po3poobLi Ta excrinyaTauii VoIP pimens, mo
0a3yI0ThCs Ha 3allpOIIOHOBAaHOMY MeTO/i onTuMizanii pyHKuioHyBaHHS VoIP Mepexi Ha OCHOBI BUGOPY MapIIpyTy
roJs1I0CcoBOro BUKJIUKY. Kitouosi cioBa: VolP, nposaiinep IP-Tenedonii, MappyT roJiocoBOro BUKJINKY, PErpeciiHui

aHaJIiS, MaTeéMaTU4YHE MO ETIOBAHHS.

2. Soloviov O.V. Method of VoIP network performance optimizing based on the choice of the voice call route. -
Manuscript. Thesis for the academic degree of the candidate of technical sciences in speciality 05.12.02 -
telecommunication systems and networks. — National Technical University of Ukraine "Igor Sikorsky Kyiv
Polytechnic Institute" of the Ministry of Education and Science of Ukraine, Kyiv, 2020. The booming VoIP market
has led to increased competition in the market for these services and the emergence of more VoIP service
providers that provide access to the same directions, but with different tariffs and different quality of service. At
the same time, modern common and freeware voice traffic routing technologies in VoIP networks are not able to
choose the route of voice call, considering the cost and quality of services of different available providers for the
requested call direction at real-time. Thus, there is a conflict between the needs of VoIP network operators to
maximize the effective use of the available variety of VoIP service providers (to provide their subscribers with
quality services at a minimum cost and to increase the level of stability of their own network and to eliminate
impact of degradation of service providers) and the actual capabilities of existing voice call routing technologies
and methods in VoIP networks. Thus, the problem solved in this work is the lack of sufficient level of automation of
routing voice VoIP calls that take into account not only the factors of cost or quality, but also their ratio, and the
development of a method of VoIP network performance optimizing based on the choice of the voice call route. The
main theoretical and practical results have been formulated and substantiated in this thesis, that represent the
solution of an important scientific and practical problem of optimization the operation of VoIP systems by
improving the technologies of dynamic routing of voice calls and the structural and functional organization of the
core IP network, which leads to an improvement in the quality /cost ratio of VoIP communications and increase
the level of automation of the VoIP system. Based on the analysis of the existing principles of building VoIP
networks, it is proposed to improve the structural and functional organization of the core IP network to meet the
requirements of VoIP networks deployed on its basis. A mathematical model for calculating of the metric for
choosing of the provider is developed, taking into account the cost and quality parameters, both existing and for
the first time proposed synthetic parameters that characterize the quality of communication in a short period. An
algorithm for implementing an advanced technology for routing voice calls has been developed based on the
generalized provider selection model. An imitation model of the voice calls in the VoIP routing and billing system
has been developed, which allowed to analyze the obtained theoretical results and evaluate their impact on the
VoIP system without interfering the operation of the communication system of existing operators. The obtained
theoretical results are experimentally confirmed by the corresponding measurements of the quality indicators.
Based on the research, practical recommendations have been developed to implement obtained results into the
practice of development and operating of VoIP solutions, which based on a proposed Method of VoIP network
performance optimizing. Key words: VoIP, IP-telephony provider, voice call routing, regression analysis, math
modeling.



Jep>kaBHHHM peecTpauiiiHuii Homep [iP:

IIpiopuTeTHHH HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHu# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:
IlizcyMKu JOCIiAKEHHS:

ITy6ostikamii:

HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILis:
ConiasibHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHS pe3yJIbTaTiB AHCEpTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTaHTA)

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Bonpapenko Bikrop Mukosainosuy

2. Bondarenko Viktor Mykolayovych

KBasigikamis: 05.09.05

InenTudirkarop ORCHID ID: He 3actocoyerbcs
HoparkoBa indopmamist:

IloBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasstiHHS:

Imentudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS

VII. BizomocTi npo odiriiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Xnanonin IOpint IBaHoBUY

2. Khlaponin Yurii

KBasmigikamis: 05.12.02

InenTudikarop ORCHID ID: He sactocosyerbcs



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:

Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Tkayenko Onbra MukosaiBHa

2. Tkachenko Olha Mykolaivna

Keasigikamis: 05.12.02

ImenTudikarop ORCHID ID: He zactocosyetbcs

JoparkoBa iHdpopmamist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:

Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BaacHe IlpizBuie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCifiaHHi

BignoBigasibHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop

Kosnoscekuii Banepiit Banepinosuy

Koznoscekuii Banepint BanepiitoBuy



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

IisiIbHOCTI




