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2. Models for information and communication network flows management by using the methods of machine
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Pedepar:

1. B mucepTauiiiniil poboTi po3B’si3aHe HAYKOBO-IIPAKTUYHE 3aBIAHHS PO3POOJIEHHS METOIB Ta MOZesen
ynpasiiHHS iHQOPMaLiIHIMU NOTOKAMHU B ONITUYHUX TPAHCIIOPTHUX MEPEXaxX 3 BUKOPUCTAHHSM aJITOPUTMIB
MalIHHOTO HaBYaHHS Ta 3aC00iB IITYYHOIO iHTEJIEKTY, B yMOBax BUCOKOI AMHAMIKY 3MiHY NMOBIpHICHO-4aCOBUX
XapaKTePUCTUK iHPOpMaLIifHUX [TOTOKIB Ta CYNEPEeUIMBUX BUMOT JJO SKOCTi 0OCIyrOByBaHHS. 3allpOIIOHOBAHO
KOHLIENTyaJIbHy MOJI€JIb IIPOrPaMHO-KOH(IrypOBaHOi ONTUYHOI TPAHCIIOPTHOI MEPEXI, sIKa 3a6e3rnedye HEOOXioHY
iHpacCTpyKTYpy [AJis NiATPUMKY PO3PO6IIEHUX iHTeIeKTyalbHUX aJlTOPUTMIB YIIPABIiHHS iIHPOKOMYHIKallinHUMUI
notokamu. Jlana iHppacTpyKkTypa 3abesnedye i onucye npasusia 360py iHpopmaliii 1151 TpeHyBaHHS, TECTYBaHHS i
PO3ropTaHHs BiIIIOBiIHMX MOJI€JIEl iHTE/IEKTyaIbHUX aJITOPUTMIB YIIPaBJIiHHS iHPOKOMYHIKallifHMMU IIOTOKaMMU.
Po3po6sieHO anropuT™M BU3HAYEHHS CTaHiB Mepexi Ha 6a3i kiactepHux meToziB ML anroputmis k-means Ta c-

means. JlaHuil aroputm J03B0JIsIE€ OOYyBaTH MOCiIOBHICTD MOiH, Ki JAI0Th 3MOTY CIIPOTHO3YBATH i3 IEBHOIO



MMOBIPHICTIO HACTyIIaHHsI NIEBHOI Ol Mepexxi. Takuil migxif nae 3Mory 6ibll KOMIUIEKCHO MiJiATH 10 YIIPaBJIiHHS
iHpoKoMyHIKal[iTHNMY [TOTOKAMU i BpaxyBaTU OZHOYACHO OiIbIIY KiJIbKICTIO MEpesKeBUX IlapamMeTpiB.
YIOCKOHAJIEHO METOZ, arperauii KOpUCHOrO HaBaHTaKEHHS Ha TPAaHUYHUX BYy3J1aX OIITUYHOI TPAHCIIOPTHOI MEPEXKi
i3 BUKOPUCTaHHSIM ITIMOOKUX HEMPOHHUX MepexX. Takuil MifgXif, 103BOJIMB 3MEHIINUTH KiJIbKiCTb CJIy>KOOBOTO
HaBaHTaKeHHSI [IpY HEBEJIMKIil BTpaTi MakeTiB i3 3a0e31eyeHHSIM HEOOXiJHIX IlapaMeTpiB 06CTyrOByBaHHS.
JoBeneHo, 1110 3MEHILIeHHs KiJIbKOCTI CJ1y>K00B0i iHpopmallii Ipu3BOLUTE 1O 3MEHIIEHHS] €HePreTUYHOT0
CIIO>)KMBAHHS TPOMIKHOIO By3J1a 32 PaXyHOK 3MEHIIEHHS BiICOTKY BUKOPUCTAaHHS LIEHTPaJIbHOTO MIpoLiecopa By3Ja.
Ha6yB nomasnbmoro po3BUTKY aJIrOPUTM iHTEJIEKTYaJIbHOTO YIIPABJIiHHA iH(POKOMYHIKaL[iITHUMU IOTOKAMM i3
BHUKOPHCTaHHIM rpadoBUX HEHPOHHUX MepesX. Po3pobsieHnil airOpyuTM Ha BilMiHHY Bifl iCHyIOUMX JO3BOJIsSIE
BpaxyBaTH fK L€ oAuH enemeHT FE napaMmeTp eHeprocrnokuBaHHs Mmepexi. [Ipencrasiena maTtemMaTnyHa MOZEIb
BM3HAUEHHSI [IapaMeTpy eHeproeeKTUBHOCTI. B npoeci MogenoBaHHs JOBELEHO, IO PO3PO6JIEHUI alTOPUTM
yIpaBiiHHS iH)OKOMYHIKaLiIHIMU IOTOKAMU i3 BUKOPUCTaHHIM rpaOBUX HEMPOHHUX MEPEX 1aB 3MOTY
3MEHUIUTU [TapaMeTp 3aTPUMKHU Y MiKOBi FTOAVHU HaBaHTa)KeHHs Ha 18%. 3okpema, B IaHill Mojesli 6yB BpaxoBaHU
IIapaMeTp €HeprocloKMBaHHS, SIKUI OyB BU3HAUEHUN Ha 6a3i B1IaCHOI METOAMKY i B OKPEMOMY iMiTaliiiHOMy
[IPOrpaMHOMY 3a6e3nedeHHi. TakoX MIJIIXOM MOJEJIIOBAHHS OBEIEHO, 0 PO3POOJIEHNI aJITOPUTM arperatii i3
BHUKOPHCTaHHIM ITIMO0KOI HEIIPOHHOI MepesKi 103BOJIs€ 3AiICHUTH 3MEHIIEHHS KiJIbKOCTi CJIy>k60B0i iHpopmariii

BCepegHbOMY Ha 16%.

2. The dissertation solves the scientific and practical problem of developing methods and models of information
flow control in optical transport networks using machine learning algorithms and artificial intelligence, in
conditions of high dynamics of change of probabilistic-temporal characteristics of information flows and
conflicting requirements for service quality. A conceptual model of a software-defined optical transport network
that provides the necessary infrastructure to support the developed intelligent algorithms for managing
information and communication flows is proposed. This infrastructure provides and describes the rules of
information collection for training, testing and deployment of appropriate models of intelligent algorithms for
managing infocommunication flows. An algorithm for determining network states based on cluster methods of ML
algorithms k-means and c-means has been developed. This algorithm allows you to build a sequence of events that
allow you to predict with a certain probability of occurrence of a particular network event. This approach allows a
more comprehensive approach to the management of infocommunication flows and take into account more
network parameters. The method of payload aggregation at the boundary nodes of the optical transport network
using deep neural networks has been improved. This approach has reduced the amount of workload with a small
loss of packets while providing the necessary maintenance parameters. It is proved that reducing the amount of
service information leads to a decrease in power consumption of the intermediate node by reducing the
percentage of CPU usage of the node. The algorithm of intelligent control of infocommunication flows with the use
of graph neural networks has been further developed. The developed algorithm, in contrast to the existing ones,
allows to take into account the network energy consumption parameter as another FE element. A mathematical
model for determining the energy efficiency parameter is presented. In the simulation process, it was proved that
the developed algorithm for controlling infocommunication flows using graph neural networks made it possible to
reduce the delay parameter during peak load hours by 18%. In particular, this model took into account the
parameter of energy consumption, which was determined on the basis of its own methodology and in a separate
simulation software. It is also proved by simulation that the developed algorithm of aggregation using a deep
neural network allows to reduce the amount of service information by an average of 16%.
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