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Tema gucepranii:
1. TligBuieHHs €(PEKTUBHOCTI METO/IB AMHAMIYHOI MapIIPyTH3aLlii B T€JI€KOMYHIKALiHAX MepesKax

2. Increasing of dynamic routing methods effectiveness for telecommunication networks

Pedepar:

1. lucepranifina po6oTa npucBsYeHa po3podbili Ta TOCTiIKeHHIO METO B MiiBUIeHHS €(DEeKTUBHOCTI AMHAMIYHOI
MapuipyTusalii B TeJIeKOMyHiKaliliHuX Mepeskax. Po3B’a3aHo 3a7a4y e(peKTUBHOIO BUKOPUCTAHHSI MEPEeKeBUX
pecypciB Ta 3a6e31e4eHHsI PiBHS SIKOCTi cepBicy IOTOKaM 3a JOIIOMOTOI0 AMHAMIYHOI MapIIpyTH3aLlii.
3anponoHOBaHO METO, CUHTEe3Y (Pi3N4HOI CTPYKTYPH, SIKMI BpAaXOBY€e OCOOJIMBOCTI AMHAMIYHOI MapHIpyTH3aLii y
BUOOPI Tomosorii TeJIleKoMyHiKalliiiHOi MepesKi, Ha OCHOBI KpUTepiabHOT'O [I0Ka3HUKA, PO3Pax0OBaHOrO 32
IOTIOMOT0I0 MOAM(DIKOBAaHOTO aHasi3y iepapxiil. [IpoBeileHO eKCIIEPUMEHT 10 BU3HAYEHHIO €(DEKTUBHOCTI CTPYKTYP
34, 51 6 By3namu, 17151 SIKUX HaKpPaIolo TOMOJIOTiE0 3 MiHIMAJIbHOIO KiJIbKiCcTIO pebep € 3ipkomnoaioHa. [TokazaHo,
110 1pu 36inbLIeHH] 3B'13HOCTI (i3MYHOI CTPYKTYPH, iCHYI09a MHOKMHA Bapianiii JIOTiYHOI CTPYKTYPH B Me>Kax
€KBiBJIEHTHUX MapIIPYTiB [03BOJIsIE€ NiABUILUTY e(PEeKTUBHICTb Mepexi (7.3 %) Ha piBHi, €KBiBaJIEHTHOMY [10 3MiHU
¢disnynoi Tonosorii (10.9 %). PozpobaeHo meton Mmoaudikalii JOriYHOi CTPYKTYpH IJISIXOM IOLIYKY Ta 3aMiHU
MapIIPYTiB i3 BUpaXEHHSIM 3aBaHTA)KEHOCTI Mepexi SIK KiJIbKiCTb IIOTOKIB Ha pe6po abo ix arperoBaHiil MBUIKOCTI,

po3paxoBaHy yepe3 BigHOCHY Kiacudikanio Tpadiky. [nsxom MozesnoBaHHs B Mepexi 3 9-Ma Byssiamu



BCTAHOBJIEHO, 10 6aJIaHCYBAHHS HAaBaHTKEHHSI MK MapLIpyTaMu NMPOMNOPLiIHO A0 iX METPUKU [1a€ MEHIIY
eeKTUBHICTb 3rifHO IOKa3HUKa PO3IOiy pecypciB, HDK oro 3amiHa. MappyTy, sKi 00UpaoThCs A1 3aMiHH,
IIPOXOSITh YEPe3 HallMEeHII 3aBaHTaKEHi pebpa MepesKi, TOMy 3pOCTaHHsI METPUKU HE BIJIUBAE HA MOTipIIEHHS
PiBHSI SIKOCTI CepBicy, SIKMI y MO/IeJIbBHOMY €KCIIEPUMEHT] BU3HA4YaBCs Yepe3 3aTPUMKY IlepelaBaHHsI JaHUX

(~85 mc). BopHouac, 3amiHeHi MapuIpyTH 36aJ1aHCOBYIOTh iHTEHCUBHICTb ITOTOKIB Y KOXKHOMY Pe6pi, yHUKaI0u1
[lepeBaHTa)KEHHSI OKPEMUX CEerMEHTIB MepesKi. BkasaHi pekomeHzalii Ta o6MeXeHHs 110 3aCTOCYBaHHI METOLY
CHHTe3y (i3M4HOI CTPYKTYPM NpY NOOYI0Bi i MOzepHi3alii TeJleKOMyHIKaLiliHUX Mepex.

2. The thesis is devoted to developing and researching of the methods to increase the efficiency of dynamic
routing in telecommunication networks. The problem network resources of efficient use and service quality
assurance of flows is solved. The method of synthesis the physical structure is proposed that considers the
dynamic routing in selecting telecommunication network topology based on the criteria of bandwidth and load
using the modified method of analytic hierarchy process. The proposed method can be used at the design stage to
determine the optimal topology of telecommunication network consistent with selected routes using dynamic
routing protocols. An experiment to determine the effectiveness of the structures with 4, 5 and 6 nodes held and it
show the best topology with minimum number of nodes is star-shaped. The method is effective for networks
where the number of nodes is comparable with the number of edges. It is shown that with increasing the
connectivity of the physical structure, the current set of logical structure variations within the equivalent routes
can improve network efficiency (7.3%) at a level equivalent to the topology changes (10.9%). A method for
modifying the logical structure is proposed by searching and replacing routes, considering the network load as the
number of flows at an edge or Mbit/s calculated through the classification of traffic. Through experiments on the
network with 9 nodes it is established that the load balancing between routes in proportion to their metric
provides a lower efficiency, according to resource allocation index than its replacement. Routes are selected to
replace pass through the least loaded edge network, so the growth metric has no effect on the deterioration of the
service quality which is determined in the experiment as data transmission delay (~ 85 ms). However, the intensity
replaced routs balance the flows in each edge avoiding overloading of individual network segments.
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