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1. MeTOﬂI/IKa OIIEPATHNBHOTO aHaJIiBy XapPaKTEPUCTHUK Tpa(biKy OJIs1 aBTOMATM30BaHOTO yr[paB]IiHHH SIKiCTIO nocJayry

MyJIbTUCEPBICHUX iHPOPMALIITHAX CUCTEMAX

2. Methods of operational analysis of traffic characteristics for automated management of service quality in
corporate multiservice communication networks

Pedepar:

1. Inceprarniiina po60Ta Mae Ha MeTi pO3pOOKY HOBITHIX METO/IiB OIIEPATMBHOTO aHAJi3y Ta OLiHIOBaHHS

XapaKTePUCTUK TPadiKy, SIKi JO3BOJISATD MiIBULIUTH TOYHICTb YIIPABJIiHCHKYX PillleHb, I0OB'SI3aHUX 3 SIKICTIO IIOCYT Y

BHCOKOIIBUIKICHMX MYJIbTHCEPBiCHUX iHpopmaniitHux cuctemax. OCHOBOIO JOCIiIKEHHS € IIepelOBi HAyKOBi
nifxonM Ta TeXHiUHI iHHOBallii, 30KpemMa, yMOBHa HeJliHiliHa [lapeTo-onTumanbHa QinbTpallis, sika J03BOJISIE

BpPaxOBYBaTH 0araTOKpUTEPiaIbHICTh Ta HENEPe0a4yBaHiCTh MEPEKEBUX NPOLEeCiB. [JOCIiI)KEeHHS, TPOBELEHE B



paMKax Liei gucepTaniiiHoi po60TH, JO3BOJIUIO PO3POOUTH Ta BIIPOBATUTU KOMIIJIEKC aAAaNITUBHUX aJITOPUTMIB 11714
OIIEPaTUBHOTO OLiHIOBaHHS XapaKTePUCTUK Tpadiky B MyJIbTUCEPBICHUX iHPOpMalliliHuX cucTemax. Lli anropurmu
3a0€3M1e4yI0Th 3HAYHO BUIIlY TOUHICTb OLIiHOK, IIOPiBHSIHO 3 iHIIMMU NOAIOHUMU METOaMHU, 3aBSIKY iHHOBALilTHOMY
IiIXOMy JI0 aHaJli3y MEPEXEBUX JAHMX, IKUM BKJIIOYa€ yMOBHY HeJliHilHyY [lapeTo-ontumanehay Qinbrpauio. Takui
iAxiz, DO3BOJIsI€E BpDAXOBYBATU MHOXKMHHICTh KDUTEPIIB IPU OLIiHIIi SKOCTI MEPEXKEBUX ITOCIIYT i afanTyBaTUCS [0
3MiHHUX YMOB ME€PEXi B PEXKUMIi peasibHOro 4acy. Y IOCKOHAJIEHO MOJIEJIb IIPOLIECY ONEPATUBHOI OLIIHKY
XapaKTepUCTUK TpadiKy, 10 iHTerpye aJropuTMH MBAJKOTO PearyBaHHs Ha 3MiHM B MEPEKE€BOMY HaBaHTaKEHHI.
LI MOzieJ1b BUKOPUCTOBY€E KOMIIJIEKC MAaTEMATUUYHUX METOIIB [7Is1 aHAJIi3y BEJIMKUX OOCSTIB JaHUX, IO JO3BOJISE
3a0€e31e4uTy 6i/bll BUCOKUM PiBEHb TOYHOCTI y IPOTHO3YBaHHI OTEHLIMHUX [TPobJieM Y MepesXi Ta e(peKTUBHOCTI
yIPaBJliHHS SKIiCTIO 3B'13Ky. HaykoBMi1 BHECOK TaKOX I10JIIra€e B po3poolii Ta arpoodallii KOMIJIEKCY TEXHIYHUX
3axX0/IiB IJ1s1 peaidalii po3po6sIeHMX aJITOPUTMIB Ha CyYaCHUX allapaTHO-IIporpamHux miaatgopmax. Lie Bkiarodae
BUKOPUCTAHHS iHTEJIEKTya/IbHUX areHTiB Ha 6a3i BUCOKOMPOYKTUBHUX MiKpPOITPOLIECOPHUX MOJYJIB, SIKi
OINTHUMIi3yIOTh BUKOPHCTAHHS OOYMCIIIOBAJILHUX Ta MEPEKEBUX PECYPCiB, 3a6€311e4yl04r MaKCUMaJIbHY MIBUJIKICTh
00po6KH AaHuX i MiHiMi3allilo 3aTPUMOK y niepejadi inpopmatii. Pesynbraty goCiigKeHHs J€MOHCTPYIOTh OiblLy
e(EeKTUBHICTb y BUPIlIEHHI 3a[1a4 MOHITOPUHTY BTPAT MEPEKEBUX NaKeTiB, OLiHKM MDKKIHLIEBUX 3aTPUMOK, L0 €
KPUTUYHUMU 7151 3a06e3I1edeHHs] BUCOKOI SKOCTi ITOCIyT 3B's13Ky. MeTa nucepTaliii: rnossrae y nigBuIileHHi
IIBAJIKOCTI Ta TOYHOCTI OLiHIOBAaHHS ITapaMeTpiB TpadiKy 1151 06'€KTMBHOIO IIPUIHSTTS PillleHb W00 YIIPaBIiHHI
SIKICTIO [TOCJIYT Y BUCOKOIIBUIKICHUX MYJIbTUCEPBICHUX iH(POPMaLIIHUX cUCTEeMaX. [lJIs OCSTHEHHS MTOCTaBJIEHOI
MeTHU HeoOXiIHO BUPIIINTU Taki 3aaadi: 1. [IpoananizyBatu Ta JOCHiANTH MyJIbTACEPBICHY iHPOpMALIiliHY CUCTEMY,
SIK CUCTEMY YIIpaBiliHHA. 2. JloCaiguTh Moieli IIPoLiecy ollepaTUBHOI OLiHKM XapaKTepUCTUK Tpadiky B
BHCOKOIIBUJIKICHMX MepesKax 3B’s13Ky. 3. Po3pobuTu anroputmu Jjist OI€paTUBHOTO OLiHIOBAHHS XapaKTEPUCTUK
Tpa@iKy, sIKi 326€311€4yI0Th TOYHICTb, JOCTATHBOIO [JIs IPUMHSTTS 00'€KTMBHUX PillleHb 3 YIIPABJIiHHSA SIKiCTIO
MIOCJIYT 3B's13Ky 4. JJoCIiguT METOIM pearisallii HayKOBO-TEXHIYHUX aJITOPUTMIB ONIEPaTUBHOTO OLiHIOBaHHS
XapakTepucTUK TpadiKy Ha iCHYIUUX alapaTHO-IIPOrpaMHUX 3acobax. 5. Po3pobutu meTo[, peasisallii alroputMmis
OIE€PATUBHOTIO OLiHIOBAHHS XapaKTEPUCTUK TpaQiKy Ha iCHYIOUMX i IEPCIIEKTUBHUX allapaTHO - IPOrPaMHUX
3acob6ax. HaykoBa HOBU3HA aucepTallii: 1. YI0CKOHAIeHO MO/IeJb IPOLECY ONEePAaTUBHOI OLiIHKM XapaKTePUCTUK
Tpadiky B BUCOKOMIBUAKICHUX iHPOPMALIITHUX CHUCTEMAX, sIKa Ha BiJMiHY Bif BilOMUX I'PYHTY€TbCSI HA METOJAX
HEYiTKOro MaTeMaTU4HOro IIPOrpamMyBaHHs Ta JO3BOJISIE OIIEPaTUBHO OTpUMYBaTH [lapeTto - paljionanbHi
VIPABJHCHKI pilleHHs. 2. PO3p06J1€HO METOAMKY [1JIS OIIEPATMBHOIO OLiHIOBAHHS XapaKTEPUCTUK TPa@iKy, HAyKOBa
HOBHM3HA SKOI [10JIIra€e y TOMY 110 BOHA I'PYHTYETLCSI HA BUKOPUCTAaHHI YMOBHOI HeJliHilHOI [lapeTo-onTumasnsHOi
dinpTpauii, Ta 703B0OJIsIE MiABULIMTY TOYHICTb OLiHOK Ta MiHiMi3yBaTy IOMUJIM IPU BTpaTax IaKeTiB JaHUX. 3.
BoockoHaneHO METOM, MEPEXKEBOTO YIIPABJIiHHS Y MYJIbTUCEPBICHUX iHPOPMAaLiiHUX CUCTEMaX, IKMI Ha BiIMiHHY
BiJl iCHyIOUMX I'DYHTY€TbCS Ha Teopii iepapxiuHOro yrpasiiHHA Ta 3a6e3leuye BUILY CTilKiCTb Ta HaJiliHICTDb
MepEeKeBUX 3'€[lHaHb, a TAKOX MifiBuIlye e(eKTUBHICTb yIIPaBIiHHS MEPeXelo B yMOBax Pi3KUX 3MiH MepesKeBUX
napamertpis. 4. Po3po06sieHO METOJUKY PeryyloBaHHs [IapaMeTpiB OLiHKM XapaKTepUCTUK TpadiKy, HayKoBa HOBU3HA
SIKOI IIOJISITa€ Y TOMY, 1J0 BOHA I'PYHTYETLCSI HA METOJIaX HEYITKOrO JIOTiYHOro BUCHOBKY Takari-CyreHo Ta nifsuiye
TOYHICTb Ta aJANTUBHICTb CUCTEMHU yIIpaBIiHHA. [IpaKTUYHE 3HAYE€HHS OTPUMAHUX PE3YyJIbTATiB MOJISIrae B po3pooiLi
aJITOPUTMIB [171 ONI€PATUBHOI OL[iHKM XapaKTepPUCTUK TpadiKy Y BUCOKOIBUIKICHUX MYJIbTUCEPBICHUX
inpopMauiiHuX cucTeMax, O 3abe3nedye NiJBULIEHHS SIKOCTi IIOCJIYT 3B'513Ky. Pe3ysibTaTu JOCTiI>KEHHS MaloTh
NOTEeHLiaz 1J1s1 TEXHIYHOI peasisanii i MOXXyTb 6yTU BUKOPUCTAHI IpY IPOEKTYBAaHHI Ta MOJIepHi3allii TaKuX CUCTeM,

1110 3HAYHO MOKpalye epeKTUBHICTb yIIpaBiliHHSI MEPEXXeBUMU PeCcypcamu.

2. The dissertation aims to develop the latest methods for operational analysis and evaluation of traffic
characteristics that will improve the accuracy of management decisions related to the quality of services in high-
speed corporate multiservice communication networks. The research is based on advanced scientific approaches
and technical innovations, in particular, conditional nonlinear Pareto-optimal filtering, which allows taking into
account the multi-criteria and unpredictability of network processes. The research carried out in this thesis
allowed the development and implementation of a set of adaptive algorithms for the rapid assessment of traffic
characteristics in corporate multiservice communication networks. These algorithms provide significantly higher



estimation accuracy compared to other similar methods due to an innovative approach to network data analysis
that includes conditional nonlinear Pareto-optimal filtering. This approach allows for multiple criteria to be taken
into account when assessing the quality of network services and adapting to changing network conditions in real
time. In particular, a new model of the process of rapid assessment of traffic characteristics was developed, which
integrates algorithms for rapid response to changes in network load. This model uses a set of mathematical
methods to analyse large amounts of data, which allows for a higher level of accuracy in predicting potential
network problems and improving the efficiency of communication quality management. The scientific contribution
also consists in the development and testing of a set of technical measures to implement the developed algorithms
on modern hardware and software platforms. This includes the use of intelligent agents based on high-
performance microprocessor modules that optimise the use of computing and network resources, ensuring
maximum data processing speed and minimising delays in information transmission. The results of the study
demonstrate greater efficiency in solving the tasks of monitoring network packet losses and estimating end-to-
end delays, which are critical for ensuring high quality communication services. The aim of the dissertation is to
increase the speed and accuracy of traffic parameters estimation for objective decision-making on service quality
management in high-speed corporate multiservice communication networks. In order to achieve this goal, the
following tasks need to be solved: 1. To analyse and study the corporate multiservice communication network as a
management system. 2. To study models of the process of operational assessment of traffic characteristics in high-
speed communication networks. 3. To develop algorithms for the operational assessment of traffic characteristics
that provide accuracy sufficient to make objective decisions on the quality management of communication
services 4. Investigate methods for implementing scientific and technical algorithms for operational assessment of
traffic characteristics on existing hardware and software. 5. To develop a method for implementing algorithms for
operational assessment of traffic characteristics on existing and future hardware and software. Scientific novelty
of the dissertation: 1. A model of the process of operational assessment of traffic characteristics in high-speed
information systems has been improved, which, unlike the known ones, is based on fuzzy mathematical
programming methods and allows to quickly obtain Pareto-rational management decisions. 2. A methodology for
rapid assessment of traffic characteristics has been developed, the scientific novelty of which is that it is based on
the use of conditional nonlinear Pareto-optimal filtering, and allows to increase the accuracy of estimates and
minimise errors in data packet loss. 3. The method of network management in multiservice information systems is
improved, which, unlike the existing ones, is based on the theory of hierarchical management and provides higher
stability and reliability of network connections, as well as increases the efficiency of network management in the
face of sudden changes in network parameters. 4. A methodology for adjusting the parameters for assessing traffic
characteristics has been developed, the scientific novelty of which is that it is based on Takagi-Sugeno fuzzy
inference methods and increases the accuracy and adaptability of the control system. The practical significance of
the obtained results lies in the development of algorithms for the rapid assessment of traffic characteristics in
high-speed corporate multiservice communication networks, which ensures the improvement of the quality of
communication services. The results of the study have the potential for technical implementation and can be used
in the design and modernisation of such networks, which significantly improves the efficiency of network resource
management.
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