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1. MeToau po3I0AiNeHOro yIpaBiliHH KOPIOPATUBHUMU KOMITIOTEPHUMU MEPEXKaMU

2. Methods of distributed management of corporate computer fences

Pedepar:

1. PoboTa npucBsiueHa BUPIIIEHHIO HAyKOBO-TIPUKJIAIHOI TPOo6ieMu: MiIBUILIEHHIO e PeKTUBHOCTI QYHKIIOHYBaHHS
KOPIOPAaTUBHUX KOMITIOTEPHUX MEPEK Y CEHCI 30iIbII€HHSI KOPUCHOI ITPONYCKHOI 34aTHOCTI IPYU Pi3UyHUX
OOME>XEHHSIX HA MEPEKHUI PECYPC B CUCTEMAaxX 3 HECTAlLliOHAPDHMMU IIOTOKaMU. 3allpOIIOHOBAHUM MifXif, BKIIOYAE:
YAOCKOHAJIEHWI METOJ, aHAJIi3y CTATUCTUYHUX XapaKTEPUCTUK Ta MOJEJIi TOTOKIB BUMOT Pi3HOPIZHOTIO MEPEKHOTO
Tpadiky, HOBUI METO, OIITUMAJIBHOTO YIIPaBJIiHHS KOMITIOTEPHOI Mepeskelo Ha OCHOBI MOAU(IKOBAaHOTO KPUTEPII0
y3arajibHeHoi po6oTu 3 iHpopmMaliiiHO0 QYHKILi€0 BTPAT, SKUI Ja€ MOKJIUBICTb 3HAXOIUTH ONTUMAJIbHI
YIIPaBJIiHHA [J14 CKJIaIEeHOI MepexXi B peasibHOMY 4aci, HOBUI METOJ, YIIPaBJIiHHS CTaJiCTIO CUCTEMMU SIKUH 3aBISIKU
MOHOTOHHO-TIOBiJIbBHOMY IIOBEPHEHHIO OCOGIMBUX TOYOK (TIOJIFOCIB) epenaTHoOi PyHKLii B 06J1aCTh CTANIOCTi
3abe3nevye 3MEeHIIeHHs BapiabeIbHOCTI IePEeXiIHUX MPOLECiB Y CUCTEMI YIIPaBJIiHHS, yIOCKOHAJIIEHY MaTeMaTU4HY
MOJeJIb Y BUIJISZ] [TepeAaToYHoi PYHKILi MEPESKHOTO By3J1a IK KEPOBAHOTO OO'€KTY, YIOCKOHAJIEHUI METO
nepeayi CMrHaJIbHOI Ta yIipasssiiouoi iHpopmallii Ha KaHaJIbHOMY PiBHi, HOBUI1 METO/] OLiHKY €(PEKTUBHOCTI

CHCTEMHU YIIPaBJIiHHS, HOBY iHQOPMaLiliHy TEXHOJIOTIIO yIIpaBJliHHS KOPIIOPAaTUBHOIO KOMITIOTEPHOIO MEPEXKEI0, SKa



3a paxyHOK eTaiB ifeHTu@ikarii, IporHo3yBaHHs1, BUOOPY ONITMMAJIBHOI CTPATETii yIIpaBIiHH, Ja€ MOXJINBICThb
IOCSTHEHHS Li7TbOBUX ITOKa3HUKiB QOS 111 pi3HUX CcepBiciB Mpu MiHiManbHUX 3aTpaTax iHPOPMaLiiHOTO pecypcy.
3anponoHoBaHi MOZeJi i METOIM € HAYKOBO-METOZ0JIONYHOI0 OCHOBOIO 7151 PO3POOKY iHpOpMaLiliHOI TeXHOJIOTiI
CTBOPEHHS cucTeM ynpasiaiHHsI KKM 3 BUKOPUCTaHHSM HOBUX METO[IiB PO3NOIiIEHOTO YIIPABJIiHHS HASIBHUMU
MEpEeKHMMU PeCypCaMU B YMOBAxX 3aTPMMKHU CUTHAJIBHOI Ta yIpaBisodoi iHpopMaliii, i BrineHi y Burisaai

BiZIITOBITHNX METOAMK Ta aJITOPUTMIYHOTO 3a6e31edeHHs..

2. Represented work has solved an important scientific and applied problem in the field of information technology
based on the performed theoretical and experimental research. We had increased the efficiency of corporate
computer networks in terms of increasing usable throughput with physical constraints on network resources in
computer systems with non-stationary traffic flows. The study of the current state of corporate computer network
(CCN) management in non-stationary flow of requirements allowed to select the main areas of research, such as
the adequacy of analysis and forecast of information on the state of the network, delivery delays of signal and
control information, optimality of produced control impacts with minimal resource costs. The improved method of
analysis of statistical characteristics and flow models of heterogeneous network traffic requirements with marking
(prioritization) of traffic flows, aggregated and sparse flows allows to obtain estimates of the predicted network
load and adjust the parameters of controllers. A method of optimal control of a computer network has been
developed, which, due to the application of a modified criterion of generalized work of Alexander A. Krasovsky
using the informational criterion function, makes it possible to find optimal controls for a composite network in
real time. The developed method of system stability control allows ensuring a stable state of the system with
random delays of signal and control information. The mathematical model was improved in the form of the
transition function of the network node as a controlled object. This model, in contrast to the known ones, takes
into account the presence of delays in signal and control information. It provides optimal choice of response time
constant of the controlled object and sufficient stability resource of the system. The improved method of signal
and control information transfer, due to the definition of the optimal distributed hierarchical control structure and
the implementation of control information transport in the autonomous network segment at the data link layer
reduces the delivery time of service information by 25%. The developed method of evaluating the effectiveness of
the network management system allows evaluating the quality of the control system on its impact on network
performance. Developed information technology for corporate computer network management makes it possible
to achieve quality of service (QoS) objectives for various services at minimal cost of information resources. The
practical significance of the obtained results is determined by the fact that the proposed models and methods are
the scientific and methodological basis for the development of information technology for CCN control systems
using new methods of distributed control of available network resources in terms of signal and control information
delays. The developed methods and information technology are implemented by integrating them with the
corporate network management system and allow optimal redistribution of switching equipment resources to
ensure QoS of different types of network services. The first section reviews and analyzes the current state of the
problem of CCN management in non-stationary request flows, existing approaches, methods, hardware and
software to solve the tasks. The second section discusses the features of modern traffic in corporate computer
networks, identifies four main groups of flows and presents mathematical models for each type of flow: flow from
an independent source, aggregated, sparse and labeled flows. The results of experimental traffic analysis are
presented in third section and the method of analysis of statistical characteristics and flow patterns of modern
CCM was improved. The fourth section develops a method of optimal computer network management based on
vector functional with informational criterion function. The fifth section analyzes the stability of the state of the
autonomous segment with delays in signal and control information and develops a method for control stability of
the system based on forced return in the field of stability. The sixth section presents a mathematical model in the
form of the transfer function of the router as a controlled object and proposes an approach to the choice of time
constants of the switching node based on the results of asymptotic estimation of signal information delays. The
seventh section develops the method for estimation the efficiency of control and develops information technology
of management of CCN with stages of identification, forecasting, selection of optimal management strategy, which



allows achieving QoS objectives for different services with minimal information resources required for this.
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