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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. CTpykTypHMIl Ta (PYHKLIOHAIbHUI CUHTE3 F€TEPOT€HHUX CEPBICHO-OPi€EHTOBAHUX TEJIEKOMYHIKaL[iTHUX MEpPEeX.

2. Structural and functional synthesis of heterogeneous service-oriented telecommunication networks.

Pedepar:

1. Inceprariiiny po60Ty IIPUCBSIYEHO BUPIIEHHIO aKTyaJbHOI HAYKOBOI ITPOGIEMU OIITUMAJIbBHOTO CTPYKTYPHOTO Ta
(YHKIiOHAJIBHOTO CUHTE3y reTepOreHHUX MepeX Ha ocHoBi Cloud-TexHosIoriil y Ipolieci HalaHHsI LUPOKOro
CIIEKTPY IIOCJIYT B YMOBAxX Jii 30BHIIIHIX Ta BHYTPIIIHIX AMHAMIYHUX CTPYKTYPHO-TIapaMETPUYHUX BILIUBIB. B poboTi
3aIpONIOHOBAHO MOJIEJIb TiNepOoJIiuHMX MOTOKIB Piudi 3 KOHPOPMHUM BilOOPA)KEHHSIM CTPYKTYPH MHOXKXUHU
BepUIVH rpady XMaprHKOBOI MEPEXKHOI CUCTEeMH Ha OCHOBI PiMaHiBCbKOI METPHKU BipTyaJIbHOIO CUCTEMOIO
KOOPAMHAT MEPEXHUX BY3JIiB, 110 AAJI0 3MOT'Y NOCSTHYTH MiJBUILLEHHS PiBHS JOCSDKHOCTI BY3JliB MEPEXKHOI XMapU
Ha 17%. BUKOpUCTaHHS 3alIPOIIOHOBAHOIO PO3B'S3Ky ONTUMI3ALIMHOI 33/1a4i B YyMOBAaX afanTallii 10 CEpeaHbOi
IOTyCTAMOI 3aTPUMKH 3 YpaxXyBaHHSIM NPIOPUTETIB IOCIYT Ja€ 3MOTY Gi/bI TOBHO BPAaXxyBaTH OCOOJIMBOCTI
(dyHKIi0OHAIbHOI KOMIIO3MU11ii CEPBICIB Ta iX B3a€MHOTr0O BILJIMBY Y IIPOLIECi CUHTE3y CTPYKTYPHU BipTyaJbHUX
CEpBiCHUX LapiB, rapaHTyBaTH HEOOXIAHY SIKiCTb OOCyTOBYBaHHS 32 KOKHUM KOMIIO3UTHUM J0JATKOM,
3aMpONOHYBATU METOJ] 6araToapeCHOro nepecraHHs iHPpopMaLiliHUX OTOKIB Y PO3NOAIIEHNX MEPEXKAX JaTa-

LIEHTPIB, 1110 IPUBOJUTH 10 301/IblIEHHS] KOPUCHO]I IIPOIYCKHOI 3TaTHOCT] TAKUX CUCTEM 3 6230BOIO IIPOITyCKHOIO



3partsicTio 10 I'6iT/c Ha 35-42%. 3nilicHEHO MOAABUINI PO3BUTOK MOJIEJli MyJIbTUKACTOBOTO IIepeaBaHHs B
apxiTeKkTypax TOBCTOro niepesa VL2, B-Cube Ha OCHOBI BBe[leHHS IIJIOIIVHU pe3€pBHOr0 6araroagpecHoro
nepeaBaHHs, 1110 [1aJI0 3MOTY 3HUBUTU 00CAT C1y>KO00BOi iHpopMallil y po3nofineHiil Mepexi gaTa-1eHTpiB y 1,5
pasu. Ha migcraBi mpoBeneHrK OOCiIKEHDb 3alIPOIIOHOBAHO MOJEJIb ONITMMI3aLii cepsicy B apxitektypi CITIC, ma
Iajia 3MOTy MiABUIIWTY 3arajbHy IPOAYKTHBHICTb T€TEPOreHHOI CepBiCHOI IIaT¢OpPMuU B yMOBax Mirparii
BipTyaslbHUX MallMH 10 15% y cTpaTterii cTpuMyBaHHs Mirpatlii BipTyaJbHUX MalIMH 17151 3HaYeHb KoeillieHTiB
BUKOpHUCTaHHs pecypciB 1o 0,3 ta 1o 10% y crparerii cripusHHs mirpauii A1 3HadeHb KoeQillieHTiB BUKOPUCTaHHS
pecypcis, 6inpumx 0,8.

2. The thesis is devoted to solving of actual scientific problem of optimal structural and functional synthesis of
heterogeneous networks based on Cloud-technologies in the process of providing a large range of services under
the influence of external and internal dynamic structural and parametric effects. In this paper we propose a model
of hyperbolic Ricci flow with conformal mapping of structural set of vertices of the cloud-based network within
Riemannian metrics virtual coordinate system of network nodes, which resulted in availability improving of the
cloud network nodes up to 17%. We propose a model based on Lagrangian optimization, that makes possible to
carry out a negotiated solution of the nonlinear problem of routing in the CSDP system and virtual servers
migration tasks by adapting the probability distribution of the modeling parameters of the previous virtualized
resources of cloud systems to ensure the successful request execution at not less than 99,9% probability. Using
the proposed solution of the optimization problem in adaptation to the average allowable delay based on service
priorities allows, firstly, considering the functional features of service compositions and their mutual influence on
the process of virtual service structures synthesis more solidly. Secondly, to ensure the required quality of service
for each composite application that is implemented being based on the proposed architecture. Third, to propose a
multicast transmission method for data flows in distributed data-center networks to increase the usable capacity
of such systems with a 10 Gbit/s basic throughput up to 35-42% and reduce the probability of re-transmission.
Further development of the multicast transmission model for Fat-tree, VL2, and B-Cube topologies was carried out
based on the introduction of multicast backup plane, thus reducing by half the traffic overhead caused by traffic
footprint that occurs due to loss of queries in a distributed data-center network. Based on these studies, a service
optimization model for CSDP architecture is proposed, which helped to improve the overall performance of the
heterogeneous service platform in terms of migration of virtual machines up to 15% in the case of virtual machines
migration containment for the resource utilization values around 0.3, and up to 10% in the case of resources
utilization coefficintes, greater than 0.8.
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