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Pedepar:

1. Incepraniiiny po60Ty IIPUCBSIYEHO PO3B'SI3aHHIO aKTyaJIbHOI HAYKOBOI ITpo6ieMu 3a6e3eyeHHs IKOCTI HaJaHHS
iH(poKOMyHIKal[iTHMX TOCYT WJISIXOM IIOKPAllleHHSs OIlepaTUBHOCTI OOMiHY iHpOpMalli€lo B MyJIbTUCEPBICHUX
inpopmaniitHux GyHKLIOHATBHO-OPiEHTOBAHMX KOPIIOPATUBHUX Mepekax Ha OCHOBi CTBOPEHHSI METOLY
aJanTyUBHOIO YIPABJIiHHS CTPYKTYPHUMU NTapaMeTPaMy MEPEXXHUX IPUCTPOIB Ta PO3BUTKY MAaTEMaTUIHUX
mogerieil i anroputmis o6cyropyBaHHs yepr. ChopMyJIbOBaHO 3aBAAHHS aJAlITUBHOTO CTPYKTYPHO-
(YHKLiOHAJIBHOTO CUHTE3Y JIOTiYHOI iH(PpaCTPyKTypH KOPIOPAaTUBHOI Mepexi. Po3pobyieHo MoaudikoBaHUI METO

VIPAaBJiHHS Y€PraMy B MYJIbTUCEPBICHUX BY3JIaX MEPEXi, BUKOPUCTAHHS SIKOTO € 3MOTY MiABUIIUTH



e€(EeKTUBHICTb PO3IOAiTy MEPEKHUX PECYPCIB 32 KPUTEPIEM SIKOCTi 0OCIYTOBYBAaHHS 3 KiHILIS B KiHELlb HIJISIXOM
IvHaMivHOi aganTanii 6ydpepHux Ta KaHaJIbHUX PeCyPCiB. 3allPOIIOHOBAHO CTPYKTYPHO-(PYHKLIOHAJIbHY MOZEJb
MEPEXKHOTOo IIPUCTPOIO 3 BipTyasisallielo pecypcis, 110 Aaja 3MOT'y PO3TOpTaTy Ha OfHii (Pi3nyHiil MalluHi JeKinbKa
AHAJIOTIB allapaTHUX MapIIPYTU3aTOPiB IPU3HAYEHUX [J1s1 0OCIYTOBYBAaHHS OGHOTUIIHOTO TPagiKy. 3alpOlOHOBAHO
€HTPOIINHUI METOJ, BUSIBJIEHHS] aHOMaJlill MEPEXXHOro TpagiKy /Jis MiIBUIIEHHSI CTIIKOCTiI KOPIIOPaTUBHOI
MepEeXHOI CUCTEMHU [0 KibeparTak. [IpeficTaBeHO MaTeEMAaTUYHY MOJIEJIb IIPOLeCY PYHKIIOHYBaHHS
BipTyaJli30BaHOI0 MapUIPyTU3aTOPA, SIKA A€ 3MOTy BUBHAUUTH [TOKA3HUKU €(EKTUBHOCTI MEpPEeXi Ta OLiHUTU
MacmTaboBaHiCTb KOPIIOPATUBHOI iH(PPACTPYKTYpHU 3riHO YrOAu PO piBeHb HAZJaHHS NOCIyru. Po3po6sieHo
TeCTOBy I1aT$HOPMY BipTyasbHOI MepesKi HOBOTO TIOKOJIiHHS i3 TPOrpaMHO-KePOBAaHMMU MapUIPyTU3aTOPaMH, SIKi
BOJIOZIIOTh (PYHKIIi€10 aJanTUBHOTO BUOOPY aJIFOPUTMY OOCIIyrOBYBaHHS Y€PT B yMOBaX BUHUKAIOYOTO SIBUILA
BUIAJIKOBUX CILJIECKiB TPaiKy, XapaKTePHUX 1171 MyJIbTUCEPBICHMX MEPEX HOBOTO IIOKOJIIHHS. AIEKBAaTHICThb
PO3p06JIeHNX MOJieJIell MTiATBEPIPKEHO Ha OCHOBI IOCJIII)KEHHS iIMOBIpHICHUX BIACTUBOCTEN Tpadiky
MYJIbTHCEPBICHOI KOPIIOPAaTUBHOI MepeXKi Ta IIOPiBHSIHHSIM TPUBAJIOCTEN HOro 00CIyroByBaHHS i3 peajbHUM
arnapaTHUM MapUIpyTU3aTOPOM. B pe3ysbTaTi IpoBeAeHH iMiTaliliHOro i NPaKTUYHOIO €KCIIEPUMEHTIB JOBEIEHO,
110 3aCTOCYBAaHHS PO3POOJIEHUX MOJEJIEN Ta METOIiB YIIPABJIiHHS pECYypCaMU KOPIIOPAaTUBHOI MepeXi NPUBOIUTD
110 TIOKPAIIEeHHS SKOCTi 06CIyrOBYBaHHS MIOTOKIB PEasIbHOTO Yacy (B cepeHbOMY 1O 2 Pa3iB 3HUKEHO 3aTPUMKY
00CJIyrOBYBaHHSI Ta 3MEHIIEHO MMOBIpHICTb BTPAT nakeTiB Ha 3%). [IpoBefieHO [NOCiI>)KEeHHS SIKOCTi
00CJIyrOByBaHHS IOTOKOBOTO TpadiKy Ha OCHOBI pO3p006JIEHOI MOZEJIi IPOrPaMHOro MaplIpyTU3aropa 3
MO>KJIMBICTIO PO3TOPTaHHS BipTyaJbHUX O0OCYTOBYIOUMX IIPUCTPOIB KJIACOBOTO NpU3HaYeHHs. LII15X0M MpoBeieHHs
€KCIIEPMMEHTY B MYJIbTUCEPBICHI! MepeXXi BCTAaHOBJIEHO, 1110 3aCTOCYBaHHS pO3PO0JIEHNX Mofiesielt i MeTony
IVHaMiyHOi BipTyasisaljii Mepe>KHOro NpucTpolo 3a6e3rnedye MOKJIMBICTb IPU3HAYEHHS MiHIMaJIbHO HEOOXiZHOTO
006Csry MepeXXeBUX PeCypCiB [1Jis1 TapaHTyBaHHS 3a/1aHOTO PiBHSI SIKOCTi 0OCJIyTOBYBAaHHS Ta A€ MOXJIMBICTb HA 25-
30% nigBUIIUTH SKICTh 0OCIYTOBYBAaHHS [I0TOKOBOTO Bifieo Tpadiky peasbHOro yacy 3a KpUTEPisIMU 3aTPUMKHU Ta
Ikurepy. OLiHeHO BArpall 3a SKiCTIO CIIPUIHATTS IIOCIYTU BiIEOKOHTEHTY PEaJIbHOTO Yacy MiCJId 3aCTOCYBaHHS

3aIlIpOIIOHOBAHUX pi]].[eHb yr[paBJIiHHﬂ MEPEKHUMU pECypCaMU HIJIIXOM BUKOHAHHS HATYPDHOTO €KCIIEPUMEHTY.

2. The dissertation is devoted to solving the actual scientific problem of ensuring the quality of provisioning of
info-communication services by improving the efficiency of information exchange in multiservice information
functional-oriented corporate networks on the basis of the creation of a method for adaptive control of structural
parameters of network devices and the development of mathematical models and algorithms of servicing queues.
The problem of adaptive structural and functional synthesis of the logical infrastructure of the corporate network
has been formulated. The modified method for managing queues in multiservice nodes of the network is
contributed. This method allows to increase the efficiency of network resource distribution based on the end to
end quality of service through dynamic adaptation of buffer and channel resources. The structural and functional
model of network device with resource virtualization has been proposed. This model allows to deploy several
software analogs of hardware routers on the same physical machine for servicing different types of traffic. The
entropy method of detection of network traffic anomalies has been proposed for increasing the stability of the
corporate network system against cyber-attacks. The mathematical model of the functioning of the virtualized
router has been presented. The model allows to determine the performance of the network and assess the
scalability of the corporate infrastructure in accordance with the agreement on the level of service provisioning. A
new generation virtual network test platform with software-driven routers has been deployed to enable the
adaptive selection of queuing algorithms in the context of the emerging phenomenon of random traffic bursts,
which are typical for multiservice networks of the new generation. The adequacy of the developed models has
been confirmed through the investigation of probabilistic properties of traffic in multiservice corporate networks
and comparison of the processing delay with the real hardware router. As a result of simulation and practical
experiments, it has been proved that application of developed models and methods of corporate network resource
management leads to improvement of the quality of service of real-time streams (on average, service delays have
been reduced to 2 times and the probability of loss of packages by 3%). The study of the quality of service for
streaming traffic has been conducted on the basis of the developed model of the software router through



deploying virtual devices per traffic class. By conducting an experiment in a multiservice network, it has been
proved that application of the developed models and the method of dynamic virtualization of the network device
provide the possibility of assigning the minimum required volume of network resources to guarantee a given level
of quality of service and gives the opportunity to increase the quality of streaming video traffic by 25-30%
according to the criteria of delay and jitter. The gain on the quality of experience of the real time video content
after the application of the proposed solutions for managing network resources by performing a full-scale
experiment has been confirmed through experiments.
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