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2. Models and Methods of quality service of streams of control in the multipath system of adaptive
telecommunication networks

Pedepar:

1. O6'exT mocnigKeHHs - nmpolec iHpopmalitHoro oomMiny B agantuBHux TKM 1o MysibTUMapUIpyTHOMY TPaKTy.
Merta mocnimkeHHs - MigBUIeHHs eeKTUBHOCTI amanTuBHux TKM, misixoM po3poOKu METOIiB Ta Mofeen
06MiHy iHpopMaliieto B agantuBHux TKM, Ha OCHOBI BUKOPUCTaHHS MYyJIbTMapUIPYTHOI nepenadi. Metoau
IOCJIiIKEHHS: TEOPis MAaCOBOTrO OOCIIYrOBYBaHHSI, IMOBIpHICHO-4acOBi rpadu Ta noxifgHi PpyHKIii, Teopis
iMOBIPHOCTI Ta BUIIaAIKOBUX IPOLIECiB, Teopis 3B's13Ky. HaykoBa HoBu3Ha: 1) 3100yJ1a IOJAJIBIIOTO PO3BUTKY MOJEJb
npouecy inpopmatiiHoro oominy B TKM, sika, Ha BiiMiHy Bif, BiloMHUX, I06yA0BaHa Ha OCOBJIMBOCTSIX OpraHizallii
MyJIbTUMAPILIPYTHOIO TPaKTy. MoZesb BiiPi3HAETLCS TUM, 110 [IPU OLiHLi OCHOBHUX IMOBIPHICHO-4aCOBUX
XapaKTEePUCTUK JJa€ MOKJIMBICTb BPaXyBaTH SKiCTh PI3HOIWBUIKICHUX KaHAJIiB, 10 BUKOPHUCTOBYIOTLCS B

MYJIbTUMapUIPyTHOMY TPaKTi, 0COGJIMBOCTI IPOTOKOJIY, CAaMOIIOiOHICTh Tpadika Ta HaIMipHICTb, 1110 BBOLUTLCS; 2)



YIOCKOHJIEHO MOZEJIb IPOLECY YIIPABJIiHHS KaHAJIOM OOMiHY JAHMMU, BiIMiHHOI OCOOJIUBICTIO SIKOi €
KOMILJIEKCHE BUKOPUCTaHHSI SIK iMOBipHiCHO-4acoBux rpadis i noxigHux GyHKIiN, Tak i JaHIIoriB MapkoBa Ta Teopii
MacoBOro 06CIyroByBaHHS. Moziesib 03BOJIsI€ OLiHUTH HE TiJIbKY CepellHe 3HAU€HHS 1 JUCIIepCilo 4acy [OCTaBKU
MOBiZOMJIEHb, @ 1 IMOBIPHICTb JOCTaBKU IOBiJOMJIEHHS 32 3aJlaHUI Yac, 6e3 00MeKeHb Ha XapaKTePUCTUKHU
tpadika; 3) 37006y/11 MOAAIBIIOTO PO3BUTKY METOAM Ta MOZEJ YIIPaBJliHHS TpadikoM Ipyu MyJIbTUMApLUIPYTHii
nepepayi, BilHOBJIEHHS BTPaY€HUX Ta [I€PEKPyYEHUX [10BilOMJIEHb, 3 YpPaxyBaHHSIM BILJIMBY Pi3HUX PEKUMIB po60oTH
Ta (POpMYBaHHS I0BiJOMJIEHD i3 IPUMHSTHX (PPArMEHTIB; 4) Blieplie po3po6eHO METOIM Ta MOJeJli KaHaJIbHOI Ta
MDKKaHaJIbHOI CUHXPOHI3allil, 10 BiIPi3HSIOTHCS Bill BiIOMUX TUM, 10 OIIUCYIOTh SIK OIHOOCHUM, TAK i IBOXOCHUM
METO[IY, a TAaKOXX MeTOJ, 6€3 BUKOPUCTaHHS 3BOPOTHOTO 3B's13Ky. Moiesli 4aloTh MOXJIUBICTb OL[iHUTH iMOBIpHICHO-
4acoBi XapaKTepPUCTHUKY, ITOPiBHATHU Pi3Hi METOM PEXXUMY CHUHXPOHI3allii Ta 00IpyHTOBaHO BUOpPATU IIOPOrOBi
3HAUEHHSI IIEPEX0y MK eTaraMy MpoLecy BCTAHOBJIEHHSI CUHXPOHHOI po60TU. [IpakThyHi pe3ysbTaTu:
PO3pO6JIEHO METOAM Ta MOZEJI, 0 JO3BOJIAIOTh OLIHWTY Ta ITOPIBHATHU Pi3Hi BapiaHTy peasizariii
MYJIBTUMapUIPYTHOTO TPAKTY i MOXKYTb OyTH BUKOPHUCTaHI SIK 1J1s1 MOJlepHi3allii icHylo4uX, Tak i CTBOpeHHI

[IepCIIEKTUBHUX TeJIEKOMYHIKaliiHUX MepeX. ['any3b BUKOPUCTAaHHS - TEJIEKOMYHIKallifiHi CHCTEMU Ta MEPEXI.

2. The object of study - the process of information exchange in the adaptive telecommunications networks (ATN)
by multi-route path. The purpose of the study - improving the efficiency of ATN through the development of
methods and models for ATN using multi-route transfer. Methods: queuing theory, probability-time graphs and
derivatives, probability theory and stochastic processes, theory of electrical communication. Scientific novelty: 1)
was further developed the model of information exchange in ATN which, in contrast to the known features of the
organization is built on a multi-route path. The model is the fact that when assessing the main probabilistic-time
characteristics makes it possible to take into account the quality of variable-speed channels are used in a multi-
route path, protocol features, self-similarity of traffic and redundancy; 2) improved model of control of network
channel, a distinctive feature is the integrated use of both time probability graphs and derivatives of functions and
Markov circuits and queuing theory. The model allows to estimate not only the mean and variance of message
delivery times, but also the probability of message delivery in a given time, without restrictions on traffic
characteristics; 3) have been further developed the methods and models of management traffic in multi-route
transfer, recovery of lost and distorted fragments, considering the influence of the different operating modes and
forming of the message from received fragments; 4) first developed methods and models channel and multi-
channel synchronization differs from the known fact that has been described as uniaxial, biaxial and methods, and
the method without the use of feedback. Models give probabilistic-time characteristics, compare the different
methods and characteristics allow to reasonably choose thresholds of transition between stages of the installation
process of synchronous operation. Practical results: developed methods and models allowing to estimate and
compare the various options for implementing multi-route path can be used to upgrade existing, and for the
development of advanced telecommunications networks. Area of application - telecommunication systems and

networks.
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