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2. Methodology for constructing control systems for future networks based on queuing theory

Pedepar:

1. Inceprariist npucBs4YeHa PO3B’sI3aHHIO HAYKOBO-TEXHIYHUX 3a/1a4 110 I0OY0Bi CHCTEM YIIPaBJIiHHS MepekaMu
MalbyTHbOro. [IpoaHasnizoBaHO METOAU [TOOYIOBY CUCTEM YIIPaBJliHHS Te€JIeKOMYHIKallilHUMU MepeskaMu, MeTOI 1
11o6yJ0OBY CUCTEM, 1J0 MAIOTh 3[JaTHICTh 10 CAMOIIPMCTOCYBAHHS], CAMOHABYaHHS Ta CaMOOpraHisaliii.
Cdopmy1bOBaHO BUMOTH [I0 CUCTEM YIIPaBJIiHHS MepeKaMy HACTYITHOTOo MoKoJiHHS NGN, po3rissHyTo
0COOJIMBOCTI yIIpaBJliHHS MYJIbTUCEPBICHUMHU MepeskaMU. 3allpOIIOHOBAHO IpU MpoeKTyBaHHi CY mepex
Mal6yTHBOTO BUKOPUCTOBYBATH NPUHIIUIL, OCHOBHA ifiesl IKOTo I10JIsiTa€e y BU3HAUYEHHI 3aKOHY abo cTparerii
ONTUMAJIbHOTO YIIPABJIiHHY, 1O MiHiIMi3ye a60 MaKCUMIi3ye esIKy CYKYIIHICTb KPUTEPIiB SIKOCTi. 3aKOH yIIPaBIiHHS
BHpaka€e Kepy4uil BIUVIUB y BUi QYHKIii KOOpAWHAT CTaHy 00'€KTAa, 10 B Pe3yJbTaTi IPUBOIUTH 10 CUCTEMH 3i
3BOPOTHUM 3B'sI3KOM. [laHa METOJIMKA CIIPOILy€e IIPOEKTyBaHHS HeCTallioHAapHUX i 6araTOMipHUX CUCTEM i 03BOJIsIE
BCTQHOBUTH CTPYKTYPYy ONTUMAJbHOI CUCTEMU. BUKOHAHO NOPIiBHSHHS aITOPUTMIB CUCTEM YIIPABJIiHHS i
3aMPOMOHOBAHO B SIKOCTi ONTUMAJIbHOTO aJITOPUTMY BUKOPUCTOBYBATU CUCTEMH 3 aBTOMATUYHUM ITOUIYKOM pillleHb

IJISIXOM HaZlaHH$ iM BJIACTUBOCTEN CUCTEM 3 HAKOIIMYEHHSIM JIOCBi/ly Ta 3 BUKOPUCTAHHSIM CIIOCO0Y IMOMIYKY



ONTUMAaJIbHUX BUOOPIB. [licTana nomanpmoro po3BUTKy MeTonuka nodynosu CY Ha OCHOBI KJliEHT-CepBEpHOi
apXxiTeKTypu, BiiOBigHO 1o sKoi 3aBnaHHs B CY po3aisissioThCsl MiXK KJlieHTaMu i cepBepamu. ¥V miatgopmax CUCTEM
VIPaBJiHHS MepeXXaMu MailOyTHbOIO IIPOIIOHYETHCS PEasli30BYBAaTH TPbOXJIAHKOBY apXiTEKTYpY "KJlieHT-cepBep".
['osoBHa ii nepeBara — MacIITaboBaHICTh, ajl€, KPiM TOTO, BOHA /103BOJISIE 3HAYHO CKOPOTUTU MEPEXHU Tpadik.
Po3spob6seno meTog 6araTokpuTepianpHoi ontrumizatii CY Mmepex MaiilbyTHbOTO Ha 6a3i Teopii MacoBOTro
06cyroByBaHHS. OTPUMAaHO 3aJ1€KHOCTI 3aTPUMKU ofiepsKaHHs iHdopmalii BiJi iIHTEHCHBHOCTI HAAXOIKEHHSI
BMIMOT, BiJl IIBUJKOCTI, @ TAKOX BiZl MeTony o6cayroByBaHHsl. Li naHi JO3BOJISIIOTh MiHIMI3yBaTH 3aTPUMKY [IpU
pisHuX ymoBax. Po3po6s1eHO MeTOIMKy OOYA0BY iMiTaliiiHOI MOgesi 06'eKTa YITpaBIliHHS 3 BAKOPUCTAHHSIM
npuHnuny JCM, gKa 003BoJige IPU MOZEJOBAaHHI CUCTEMH YIIPABJIiHHSA 3MiHIOBATU CTPYKTYPY Lii€l CUCTeMU, YaCOBi

XapaKTEePUCTUKU TUX YU {HIIMX IifiCUCTEM, a TAKOX [IOPSIIOK POOOTH.

2. The thesis is devoted to the solution of scientific and technical problems of building future network control
systems. Analyzed are the methods for constructing systems for managing telecommunications networks,
methods for constructing systems that are capable of self-adapting, self-learning and self-organization. The
requirements for the NGN management systems are formulated, and the features of the multiservice network
management are considered. It is proposed to use the principle for designing future control systems by networks
of the future, the main idea of which is to define a law or optimal control strategy that minimizes or maximizes
some set of quality criteria. The control law expresses the control action as a function of the coordinates of the
state of an object, which results in a system with feedback. This technique simplifies the design of non-stationary
and multidimensional systems and allows you to set the structure of the optimal system. Comparison of control
systems algorithms is performed and it is proposed to use systems with automatic search for solutions as the
optimal algorithm by providing them with the properties of systems with accumulated experience and using the
method of searching for optimal choices. The method of constructing a control system based on a client-server
architecture, according to which tasks in control systems are divided between clients and servers, has been
further developed. In the platforms of future network management systems, it is proposed to implement a three-
client-server architecture. Its main advantage is scalability, but, in addition, it can significantly reduce network
traffic. A method of multicriteria optimization of control systems for networks of the future on the basis of queuing
theory has been developed. The dependences of the delay in obtaining information on the intensity of demand, on
speed, as well as on the method of service are obtained. These data minimize latency under various conditions. A
method has been developed for constructing a simulation model of a control object using the principle of a
discrete situational network (DSN), which, when modeling a control system, changes the structure of this system,
the temporal characteristics of certain subsystems, and the order of operation.
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