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Pedepar:

1. O6'eKT mOCHiIKEHHS - IPOLeC MOHITOPUHTY y iHpopMalliliHO-KOMYHiKaliliHii mepexi. [TpegmeT fOoCiIpKeHHS -
METOJIY i TEXHOJIOTii MOHITOPUHTY ITapaMeTpiB AMHAMIUHUX XapaKTEPUCTUK iHOpMaLIilHO-KOMYHIKallilHOI Mepexi
3 MOXJIMBICTIO IIPOTHO3YBAHHS IX 3Ha4€Hb. MEeTOAYM NOCIII)KEHHS - CTATUCTAYHI METOIY [IPOTHO3YBAHHS, TEOPIs
MIMOBIpDHOCTEM, METOJI IaPHOI perpecii, imiTaniiHoro MozeMoBaHHs. TeopeTUyHi Ta IPAKTUYHi pe3yJIbTaTH: BIIEPILE
3aIIPONTIOHOBAHO KOHLIETII0 ITPEIUKTMBHOTO MOHITOPUHTY 3 MOKJIMBICTIO KODOTKOCTPOKOBOTO, CUTYaLiITHOTO Ta
IOBrOCTPOKOBOTO ITPOTHO3YBAHHS 3MiH IIapaMeTpiB IMHAMIYHUX XapaKTePUCTUK iH(POPpMaLillHO-KOMYHIKalilHOI
Mepexi, siKa rnepen6adae MOXJIMBICTb TPOTHO3YBaHHS SIK MOMEHTIB BUHUKHEHHS 103aITATHUX CUTYyaLlill Y MEpexi,
TaK i MOMEHTIB 4acy, 0 SKUX AOLIJIbHO 3/iICHIOBATH BiJlIIOBiHO a00 peKoHirypaliiio, abo peKOHCTPYKIil0 00'eKTy
MOHITOPUHTY, IO 3a0e31edye MigBUIleHHs (yHKIiOHANBHOCTI IPOLIeCY MOHITOPHUHTY i Ha Lill OCHOBI PO3IINPIOE
MOYKJIMBOCTI ITPaKTUYHOrO 3acTocyBaHHs KoHUenuiin TMN i TINA; Ha 6a3i 3a3Ha4eHOi KOHLeMN1ii 3a[IpOIIOHOBAHO

METOJ, IPEeAUKTUBHOTO MOHITOPUHTY, GOpPMasi30BaHNi KOTHITUBHUY aJITOPUTM, SKUI peaisye npouenypu



IIPEIUKTUBHOIO MOHITOPUHIY NAPAMETPIiB JUHAMIYHUX XapaKTEPUCTUK iH(POpMalLiiHO-KOMYHIKaLilTHOI Mepexi,
I03BOJISlE BUBHAYUTY MOMEHTHU Yacy PeKOH)IrypyBaHHS MEPEXXHUX PeCcypcCiB Ta il peKOHCTPYKIii Ha OCHOBI MeTOZiB
CTaTMCTUYHOTO [IPOTHO3YBaHHS i, Ha BiIMiHY Bif iCHyIOUMX IIiAXOIiB, HEe NOTPebye "HaBYaHH" Ta "IepeHaBYaHHS" y
npoLeci po60TH; yIOCKOHAJIEHO apXiTEKTYPy CUCTEMU YIIPaBJIiHHS iHPOPMaLiliHO-KOMYHIKaL[iTHOI0 MEPEXEIO
IIJISXOM JOTIIOBHEHHS ii MiCUCTEMOIO KOTHITUBHOTO aHai3y, 31aTHOIO BUSIBJIATU, PO3I1i3HABATU Ta (OPMYyBaATH
MTOBiJOMJIEHHS [TPO 3aKOHOMIPHOCTI B IaHNX MOHITOPUHTIY, OCTaHHi [OLiJIbBHO BUKOPUCTOBYBATH B SIKOCTi KpUTEPIiiB
IIPEBEHTUBHOTI'O TEXHIYHOTO 0OCJIYyTOBYBAaHHS 00J1aJHAHHS KOHBEPreHTHOI MEPEXI; BIIEpIlIe IIOCTaBJIEHA | BUpillleHa
3a/iaya peasisalii IpeIUKTUBHOIO MOHITOPUHTY CTaHY KOHBEPreHTHOI MepeXi po3Nnofily /arperatii oneparopa
MOOGIJIBHOTO 3B'S13Ky 3 BUKOPUCTaHHIM iHTETrpajbHOi OLiHKYM - IMOBIPHOCTI BTPATU LIMKJIOBOI CUHXPOHi3alii npu
nepenasanHi janux TDM-TIOTOKY CErMEHTA i3 CHHXPOHHUM PEXKUMOM IIEPEHOCY Yepe3 aCUHXPOHHY MEPEXY 3
BMKOPHCTaHHSIM HECTPYKTYPOBaHOro pexxumy emyisuii kanany (CESoETH), njist yoro c¢opmysiboOBaHO [IPaBUIIO
nuHamiuHoi pekoHirypauii o6magnanns CESoETH, B 3a1€5KHOCTI Bifj pe3y/bTaTiB IPEJUKTUBHOTO MOHITOPUHLY,
OTPUMAaHO MaTeMaTUYHi BUPa3Hu [1J1s1 BU3HAUYEHHS IMOBIPHOCTI BTPATX LMKJIOBOI CMHXPOHi3allii Ta ii BiTHOBIEHHS, a
TaKOX KoeillieHTa KOPUCHOIO BUKOPUCTAaHHSI IIPOIYCKHOI 3aTHOCTi €MYyJIbOBAHOT0O KaHay, 1K QyHKLi Bif
KisIbKOCTi 6aiiTiB TDM-TIOTOKY, iHKalICyJIbOBaHUX Y KaAp KAHAJILHOTO PiBHS, IO J03BOJIMJIO MiJBULIUTY CEPETHE
3HAYEHHS BKa3aHoro KoedinienTy minimym Ha 10,49%; mif, yac oLiHIOBaHHS SIKOCTi IPOTHO3YBaHHS, HA MPUKJIaTi
IIpolLieyp CUTyaliliHOro IPOTHO3YBaHHS, BCTAHOBJIEHO, 10 3 6368 nporHosis 97% niarsepaunucs: GakTU4HOK

peautizalji€io BUIagKoBOTO MPOLIECY.

2. Object of research - process of monitoring for an information and communication network. Subject of research
- methods and technologies of monitoring the parameters of dynamic characteristics of information and
communication network with the ability to predict their values. Research methods - statistical forecasting
methods, probability theory, method of multiple regressions, simulation. Theoretical and practical results: the
concept of predictive monitoring with the ability to make short-term, situation, and long-term forecasts for
parameters describing dynamic characteristics of an information and communication network was formulated for
the first time; it provides possibility to forest the moments when emergency situation may occur as well as the
deadline moments for performing reconfiguration or reconstruction of an object under monitoring, which
improves functional capabilities of monitoring and widens the application area of the TMN and TINA concepts; the
proposed concept was used as a basis for developing a method of predictive monitoring formalized by means of a
cognitive algorithm that implies the procedures of predictive monitoring for parameters describing dynamic
characteristics of an information and communication network and allows to determine right moments to
reconfigure network resources or to perform reconstruction; the algorithm includes statistical forecasting
methods and, in contrast to the known approaches, doesn't require learning and relearning during operation; the
architecture of an information and communication network management system was improved by adding a
cognitive analysis subsystem capable of identifying, classifying and forming messages about regularities in
monitored data; the messages can be used as a criterion for preventive maintenance of convergent network
equipment; for the first was set and solved the problem of implementing the predictive monitoring to states of a
convergent mobile aggregation /distribution using integral parameter of frame alignment loss probability in the
scenario of structure agnostic Circuit Emulation Service over Ethernet for TDM-flow transportation through
asynchronous network segment, which required formation of the reconfiguration rule for CESoETH equipment
that considered predictive monitoring results as well as the new mathematical expressions for probabilities of
frame alignment loss and recovery along with the coefficient of emulated channel throughput beneficial utilization
as a function of TDM bytes encapsulated into CES-frame; the proposed approach allowed to increase the average
value of the mentioned coefficient by 10,49%; forecasts quality estimation over 6368 forecasts has shown 97% of
correct forecast.
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