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Pedepar:

1. Incepraujiiina po6oTa npucssyeHa nmpobiaemi ninpumeHHs egekruBHocTi PTN i3 3a6e3nedeHHsM MiHimizamii
€HEProCIOKMBAHHS, YaCOBUX [IapaMeTPiB Ta IMOBIDHOCTI BTpAaT JaHuX. [lJ1s aHasi3y CTaHy TeJIEKOMYyHIKaliiHO]
MEepEeXi 3alIpONIOHOBAHO BUKOPUCTOBYBATU TEH30PHY MOJI€JIb AOCJIiI)KEHHS HA OCHOBI Au(depeHLiaIbHOI TeOMETPii.
BripoBai;KeHO TEH30pHY MOJeJIb Ta MEeTOJ, AiakonTuky 11 PTN mpu 6araTomisxoBiii MapIpyTusarii.
3anpornoHOBaHO BUKOPUCTOBYBAaTH METOJ, IiaKOIITUKY HIJIIXOM PO3B'SI3aHHS TPAHCIIOPTHOI 3a1ayi 3acobamu
JIiHITHOTO NpOrpaMyBaHH J1s1 TEJIEKOMYHIKalliHUX MEPEX 3 6araToLIISIXOBOIO MapUIPyTU3ALLi€l0 Ta 3iiICHEHO
fioro anpobariiio a1 MPLS mepexi. Habysa noganpiioro po3BUuTKy Mozesb 3D-aHani3y KkoedilieHTa
€JIEKTPOMEXaHIYHOT 0 3B'SI3Ky MIJIIXOM [100YI0BY HOTO BKa3iBHUX [TIOBEPXOHB Ta IIPOBEICHO BiANOBIgHY anpobariio
Ha npukaafi kpucranis LINbO3. BoockoHaseHo Mofiesnb BU3Ha4eHHs nnapaMmeTpiB eHeproedexTuBHocTi st OTN ta
IIPOBEEHO NOCIiIKEHHS IUX [IapaMeTpiB 3 ypaxyBaHHIM (Pi3MYHMX KOMIIOHEHTIB, aKTUBHOTO Ta [IaCUBHOTO
o6s1alHaHHS i nepefayi JaHuX Ha KaHAJIbHOMY PiBHi 3 BUKOPUCTAHHSIM Pi3HUX TPAHCIIOPTHUX TeXHOJOriit. Ha

OCHOBI MOJieJIell BUIaIKOBOro rpada IpoBeieHO OLiHKY e(PeKTHBHOIO BUKOPUCTAHHS Pi3HUX TOMOJIOTIYHUX



ctpykTyp y PTN B 3aneskHOCTI Bif, ii 3aBaHTa>KE€HOCTI. 3aIIpONIOHOBAHO BUKOPUCTAHHS TEOPIii epKOIALi 11
BMBYEHHSI MEXaHi3My yIpaBJliHHS HaBaHTaKeHHsIM Mepexxi 111 PTN. CdhopmoBaHoO mifxoau 1o 1nodynosu
texHoJiorii OBS nyist PTN. 3anporioHoBaHO BUKopUcTaHHs 6ydepusauii y PTN, no6yznosaniii 3a TexHosorieto OBS
17151 IpoToKosy curHanizauii JET. 3a onomorowo MozesoBaHHS IPOBELEHO AOCiIPKEHHS €(EeKTUBHOTO
BUKOPUCTaHHS IIPOTOKOJIIB curHasisauii OBS 3a KpuTepismMy 4acoBMX [TapaMeTpPiB Ta IMOBIPHOCTI BTPAT JAHUX.
BusHauyeHo i olliHeHO TapaMeTp eHeproeeKTUBHOCTI IJ1s1 ABOX MPOTOKOMIB repenayi nanux OBS - JET i TAW.

[IpuBeneHO NpakTUYHI peKOMEHIaLi 1J1s1 BAKOPUCTAHHS IIPOTOKOJIIB CUTHali3aLii 1y texHosorii OBS.

2. The thesis is devoted to solving the problem of increasing the efficiency of PTN while minimizing the energy
consumption, latency, jitter and data loss probability. In order to analyze the current conditions of
telecommunication network, we contribute the tensor model based on differential geometry. In this model, we
introduce the coordinate system that reflects multidimensional field, where each point of this field represents the
particular condition of the telecommunication network. The tensor model combined with diakoptics method has
been implemented to solve the task of multipath routing in PTN. This model is based on the assumption that the
network can be divided into a set of multiple non-connected subnetworks with additional intersection
subnetwork. We propose to use the diakoptics method to solve the transport task of multipath routing in
telecommunication network by the means of linear programming. The proposed algorithm has been implemented
and tested based on the MPLS network. We have developed the model for 3D analysis of electromechanical
connection coefficient in lithium niobate crystals by the calculation of its indicative surfaces. The proposed model
has been implemented and tested on the real example of lithium niobate crystal. We have determined that using
the lithium niobate crystal as piezo transducer with horizontal polarization of the acoustic wave allows to decrease
the energy consumption of acoustooptical switch by 3%. The model for calculation of the energy efficiency
parameters in optical transport network has been improved in the thesis. We have derived the equations for
energy efficiency parameters of optical transport networks. Different technologies for optical transport networks
have been studied in order to ensure the feasibility of proposed model for complex networks. The efficiency of
different topological structures in PTN depends on traffic load has been estimated by using the random graphs
models. We have proposed to use the percolation theory in order to study the load management in the PTN. The
main approaches for the PTN design based on the OBS technology have been determined. We have proposed the
buffering technology in PTN with JET signaling protocol in OBS. The energy efficiency parameters for JET and
TAW signaling protocols have been determined and the practical recommendations for their usage in OBS
networks have been outlined. The energy efficiency of optical transport network has been studied in details from
the perspective of architectural and technical approaches. Impact of many different parameters on energy
efficiency have been evaluated such as number and structure of involved nodes, network architecture, type of
transport technology, the size and number of data blocks, optoelectronic conversion, type of switching,
wavelength conversion, regeneration and amplification, and the number of channels. The model to calculate
energy efficiency for various configurations of optical transport network based on aforementioned parameters is
proposed and the software that implements proposed model is developed. The performances of the proposed
model have been evaluated for two types of optical switches: electro- and acousto-optical switches.
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