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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 49.39.29

Tema gucepranii:
1. TlinBuimeHHs epeKTUBHOCTI (PYHKLIOHYBaHHS BY3J1iB T€JIEKOMYHIKALiHUX MEPEX i3 KIIACTEPHOIO apXiTEKTypOIO

2. Operation efficiency improvement for telecommunication nodes with cluster architecture

Pedepar:

1. O6’eKT moCiIKeHH: TeJIeKOMYyHiKaLiliHi MepeXxi 3 KJIaCTepHOIO apXiTeKTypoo. MeTa po6oTH: NiABUILEHHS

€ EeKTUBHOCTI (PYHKIiOHYBaHHS BUCOKOHABAHT)KEHUX BY3JIiB TEJIEKOMYHIKaLIMHUX MEPEX i3 KJIACTEPHOIO
apXxiTeKTypolo 32 PaXyHOK PO3POOKY MOAesell poO0TH BY3JIiB MEPEsKi Ta aJITOPUTMIB [1JIs YIIPaBJIiHHS BXiZHUM
ITIOTOKOM 3aNUTiB. METOIM NOCIIIKEHHS: METOAY CTAaTUCTUYHOTO aHAai3y, TeOPis IMOBIDHOCTEN, TEOPisl MaCOBOTO
00CJIyrOoByBaHHS, Teopis TeseTpadiky Ta Teopis PppaKTaabHOro aHajizy, MeTOAU MojeoBaHHs Ha [IEOM.
TeopeTuuHi Ta MpaKTU4Hi pe3yJIbTaTU i HOBU3HA: PO3POOJIEHO MaTeMAaTUYHi MOJIeJli By3J1a KJIACTEPHOI MEPEXi,
HAJXOI>KEeHHS Ta 00poOKY iHpOpMaLifHUX 3aNUTIB y TeJIEKOMYHIKalilHill Mepexi, siki Ha BigMiHy Bif icHyt0uMx
BPaxOBYIOTb OCOOJIMBOCTI KJIaCTEPHOI OOPOOKH i KJlacy 3aluTy, 10 J03BOJIsl€ TOYHIlle OLiHUTU [1apaMeTpU poOOTH
MEPEeXi; BIOCKOHAJIEHO METOIUKY KOPOTKOCTPOKOBOIO IIPOrHO3YBAaHHS [1OBEIiHKY iH(POPMaLiHOTO IIOTOKY B
TeJIEKOMYHIKaliHi1 MepexXi 3 KJIaCTEPHOIO apXiTEKTYPOIO, SKa BigPi3HAETLCA Bifl BiOMUX ypaXyBaHHAM

CTAaTUCTUYHUX XapaKTePUCTUK Tpadiky, TUITy 3alIUTY, BUKOPUCTAHHSIM I1JIaBal0u0ro rOPU30HTY IIPOTHO3Y;



3aIIPOINIOHOBAHO AJANITUBHUY aJITOPUTM MOHITOPUHIY CTaHY BY3JIiB TEJIEKOMYHIKALIMHOI MEpEXi 3 KIIaCTEPHOIO
apXiTeKTypolo, 10 BPaXOBYe 3MiHU Y BXiZHOMY IOTOLIi i 03BOJII€ 3BMEHUIUTHU KiJIbKICTh CIIy>X60BOi iHdopMaLiii;
PO3p006JI€HO AUHAMIUYHU ajJrOPUTM YIIPaBJIiHHS BXiJTHUMM IIOTOKOM B T€JIEKOMYHIKallillHill MepeKi 3 KIIaCTEPHOIO
apXxiTeKTypOlo, BiIMIHHICTIO SIKOTO Bif], BilOMHUX € YpaxXyBaHHs IPOrHO3HOI NOBEIiHKY iH(POPMALIiIHOTO IOTOKY, 110
3abesneyvye MigBUILEHHS €(PEKTUBHOCTI (PYHKLIOHYBaHHS By3JliB B yMOBaX BUCOKOI iHTEHCMBHOCTI MEPEXKHOTO
HaBaHTaXeHHs. PO3p06yieHO IporpaMHe 3a6e3Me4eHHs [17151 MOJeJII0BaHHSI IIPOLLECY IMHAMIYHOTO yIIPaBJIiHHA
BXiJJHUM TIOTOKOM Y TE€JIEKOMYHIKaLilHil MEPEXKI 3 KIIaCTEPHOIO apXiTEKTYPOIO, OLiHKY IIPOLYKTUBHOCTI MEPEXKI Ta
CepenHbOro 4acy BiflIoBizi; po3p0o6sieHo TporpamMHe 3a6e3nedeHHs, o peastizye 3aIpOIIOHOBaHi arOpUTM
aJafTHBHOTO MOHITOPUHIY Ta METOAMKY IIPOTHO3YBaHHS iHTEHCUBHOCTI 3aIIMTiB KOPUCTYBAUiB; pO3p00JIeHO
METOJIMKY aHaJli3y YaCOBOT'O Psly BXiHOTO IIOTOKY http-3anuTis, 1110 BOJIOJi€ BIACTUBICTIO CAMOIIOiOHOCTI.
Cryninb ynpoBaJKeHHS: B CETMEHTI MepexXi 30epiranHs meia-KoHTeHTY [IpAT «MTC-YkpaiHay, BipTyaJbHOMY
cepBepHOMY cepenioBulli 06pooku nanux TOB «TeneHer», Ipu po3MMPEHHI LEHTPAIbHOrO By3ja 36epiranus i
06po6ku indpopmatii B TOB TPK «CoHiko-CBsi3b». ['any3b - TEXHiUHI HayKY, TeJeKOMYHIKallii.

2. Object of research: telecommunication networks with cluster architecture Research objective: Efficiency
increase for highly utilized nodes with cluster architecture. Development of nodes operation model and algorithms
of incoming flow control. Research methods: statistical analysis, probability theory, queuing theory, teletraffic
theory, fractal analysis theory, PC modeling. Theoretical and practical results, and novelty: mathematical models
of: cluster node, arrival and handling of info-requests in telecommunication network were developed. As opposed
to existing methods this one is considering features of cluster handling and request type, what gives more precise
evaluation of network parameters; short-term prognosys method is being enchanced, which applies to info-stream
behaviour in clustered network environment. As a differentiation to existing ones this uses monitoring algorithm
of nodes state, statical characteristics of stream, request classification, floating prognosys horizon. Adaptive
algorithm of nodes monitoring was developed, which allows to consider fluctuation of incoming stream and
decrease the amount of overhead information. Dynamic algorithm of incoming stream control in clustered
networking environment was developed. It considers predicted incoming flow behavior which allows to increase
efficiency in high utilization conditions Software was developed for modeling of dynamic incoming stream control
in clustered network environment, performance measurement and mean response time evaluation.Software was
developed for adaptive monitoring control and incoming stream prediction. Methods of time series analysis for
http requests stream was developed which has self-similar characteristics. Degree of implementation: Media-
content network "MTS-Ukraine", virtual data storage "Telenet", Data center "Soniko-svyaz". Sphere of use:
technical science, telecommunications.
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