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V. BizomocTi Ipo aucepTailiio
MoBga guceprariii:
Koau remaTHYHHX py6an: 20.53.23, 49.37.31, 49.03.03, 90.27.37.35

Tema gucepranii:
1. MeToau Ta aropuTMHU MifBUIIEHHS e(EKTUBHOCTI KOMYyTallii iH(popMaliiiHUX OTOKIB y ONTUYHUX TPAHCIIOPTHUX

Mepexax.

2. Methods and algorithms for increasing the data flows switching efficiency in optical transport networks.

Pedepar:

1. Incepraniiina po60Ta IpUCBIY€HA PO3B'SI3aHHIO aKTyaJlbHOTO HAYKOBO-TIPAaKTUYHOIO 3aBJIJaHHS PO3PO0OJIEHHS
MoJeJsell Ta aITOPUTMIB KoMyTallii iHpopMaliliHUX IIOTOKIB B ONITUYHUX TPAHCIIOPTHUX MEpPeXax 3i CKIaAHOI0
TOIOJIOTIYHOIO CTPYKTYPOIO B YMOBAX JIMHAMIYHO-3MiHHOI iIHTEHCUBHOCTI Tpa@iKy Ta HEOGHOPIZHMUX BUMOT 1O
napaMeTpiB SIKOCTi llepefiaBaHHs JaHuX. B po6oTi mpoaHasli3oBaHO MOTOYHUI CTaH Ta TeHIEeHIlii PO3BUTKY IIOBHICTIO
ONTUYHUX TPAHCIIOPTHUX MEPEX 3 IIaKETHOIO KOMYTAIli€l0 Ta BU3HAYEHO OCHOBHI OOMEXEHHS IPOAYKTUBHOCTI
ONTUYHUX TPAHCIIOPTHUX MEPEX. YIOCKOHAJIEHO METO, arperauii Tpagiky Mepexx JOCTyIy B KpailOBOMY BY3JIi
ONITUYHOI TPAHCIIOPTHOI MepeXi 3 KOMyTaLi€lo 6JI0KIB, 0 1aJI0 3MOTY HiABUIIUTY e(DEKTHUBHICTh BUKOPUCTAHHS
IIPOIIYCKHOI 30aTHOCTI OIITUYHUX KaHaJIiB 3B'sI3Ky I1IpY OJHOYACHOMY 3a6e3le4eHHi Hajle>KHOI SIKOCTi IepeiaBaHHs
iHpopMauifHKX IOTOKIB. 3aIIPONIOHOBAHO MOEJb JU(EPEHLINHOI cerMmeHTalii 6J10KiB Ha OCHOBI IPIOPUTETHOTO
COPTYBAHH$ NaKeTiB Pi3HUX KJIACIB Y MEXKax OJHOTO GJIOKY, 110 3a6e3Ieuye MOKpallleHHs TapAMETPiB SIKOCTi

nepenaBanHs iHQOPMaLiiHMX ITOTOKIB 32 PaXyHOK 3HM)KEHHS] IMOBIPHOCTI BTpAT IPIOPUTETHUX I1AKETiB.



Y 0CKOHa/IEHO METOJ, ONTUYHOI KOMYyTallii 6JI0KiB y By3Jli HIJIIXOM BUKOPUCTAHHS GiHAPHUX MATPULb IIEPEXOY MK
BXITHUMU Ta BUXITHUMU JIiHIIMU 3B'3KY, 110 AJI0 3MOT'Y 3MEHILIUTH 3aTPUMKY CJIy’KOOBHX IIAKETiB 32 PaXyHOK
IIPOrpaMHO-aIapaTHOI peanisalil MiJCUCTEMU KEPYBaHHS KPOC-KOMYTaTOPOM. 3allPOIIOHOBAHO CTPYKTYPHO-
(PYHKULiOHAIBHY MOJI€JIb IPOrPaMHO-aapaTHOro 6JI0Ky KepyBaHHSI ONTUYHMM KOMYTalilHAM By3JIOM Ha OCHOBI
[IPOrpaMOBAHUX JIOTIYHUX IHTETPAJIbHUX CXEM, 4Ka, Ha BiIMIHY Bif iCHyI0YMX, NIITPUMYE HE3AJIEXKHY AUHAMIYHY
pexoHirypaltlito okpeMux QyHKIiOHaIbHUX KOMIIOHEHTIB By3Jla 3 BAKOPHUCTAaHHSIM T€XHOJIOTi IPOrpamMHO-

KOH(QIrypoBaHMX MEPEX.

2. The thesis is devoted to solving an actual scientific task of developing models and algorithms for data flows
switching in optical transport networks with complex topological structure in conditions of dynamic traffic
behavior and heterogeneous requirements of data transmission quality. Current state-of-the art technologies for
packet switching in optical transport networks have been studied. The main restrictions for network performance
were assessed such as complicated traffic aggregation in the edge node of optical burst switching network due to
heterogeneous traffic requirements and complex data flows distribution among network nodes. Additional
challenge is to improve the structure of the switching node to make it well suited for packets switching according
to dynamic traffic intensity and various traffic classes. The method of traffic aggregation in the edge node of
optical burst switching network has been proposed. It was contributed approach allows to increase the efficiency
of optical channels utilization while supporting the target quality of data flows transmission. Simulation results
show that buffer threshold method results in smallest burst size distributed around 100 kB. However, during two
hours of simulation buffer load for buffer threshold algorithm did not increased higher than 60%. For the time
threshold method, bursts aggregated to much larger size approximately distributed around 250 kB. But, buffer
overloaded very frequently that resulting in approx. 30% packet losses. Proposed adaptive threshold method for
busts aggregation was proved as effective solution for optical burst switching networks. According to our
simulation, buffer always loaded up to 90%, but almost never touches 100% limit resulting in approx. 3% of lost
packets. Despite of this, bursts size is distributed around 200 kB, which seems to be large enough for effective
throughput utilization, but still less than for the time threshold method. The model of differentiated burst
segmentation based on packets sorting within the burst according to its priority. Proposed model allows to
improve the quality of data flows transmission by decreasing the probability of traffic loss for the packets of higher
priority. The method of switching in the core node of optical burst switching network has been developed.
Proposed method is well suited for hybrid hardware and software implementation of the header packet processing
subsystem. This solution allows to speed up the processing of burst header packets that simultaneously decreases
the switching delay and the latency of data flows transmission. The new modified model of hybrid hardware and
software control unit for the core node of optical burst switching network was contributed. The main novelty of
this model is that it is based on field programmable gate arrays. Proposed approach enables independent dynamic
reconfiguration of separate units of the node based on software defined networking.

Jep>kaBHHH peecTpaniiiHuil Homep [iP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKHU:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiIJIBHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcCepTalii:



3B'S130K 3 HAYKOBHMH TEMaMH:

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I1o-6aThKOBI:
1. Ienimok Bonogumup OsnekciitoBry

2. Pelishok Volodymyr Oleksiiovych

KBasigikanis: 1.1, 05.12.02
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:

dopma By1acHoOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiifiHuX ONOHEHTIB Ta PELeH3€HTiB
O@inifiHi OIOHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Bonpapenko Oser BonoguMuposuy

2. bonpapenko Ozner BosogumupoBuy

KBasigikanis: g.1.1., 05.12.02
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indpopmamnist:

IToBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

BaacHe IlpizBume Im's I1o-6aTbKOBI:
1. Cropuak Kamina [1aBsiBHa

2. Cropuak Kamina ITaBniBHa



KBasmigikamis: k.r.u., 05.12.13

InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
TOJIOBH paju

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acigaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

Bo6aino 0piit SlpocnaBoBudy

Bob6ano 0pii1 fIpocnaBoBuy

FOpuenko T.A.



