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Pedepar:

1. Po3zpo6ka MeToziB Ta Moziesiell aHali3y i MofepHisallii CTpyKTypU KOMITIOTEPHOI Mepexi 111 3abe3euyeHHs
SKOCTi Cy4aCHUX T€JIEKOMYHIKaliTHUX ITOCIIYT € aKTyaJIbHOI0 HayKOBO-TIPUKJIAJIHOIO 3371a4€et0. O6'e€KTOM
TOCJIiZIPKEHHS € IPOLecy aHasli3y Ta MOZEPHi3allii CTpYKTypy KOMITIOTEPHUX MepexX. [IpegMeToM AOCiIKEeHHS €
mogeJii, MeTonu Ta iHpopmMauifiHa TeXHOJIOTIS MOETI0OBAaHHS KOMITIOTEPHUX MEPEsK AJIsl IPUIHSITTS pillleHb 3
(opMyBaHHS CKJIaNy TeJIE€KOMYHIKaliIHUX I10CJIyT. MeTOo0 NycepTauifiHOro AOCHiIPKEHHS € MiBUILIEeHHS
OOI'PYHTOBAHOCTI IPUMHSATTS pillleHb 3 (GOPMYBaHHS CKJIaAy T€JIEKOMYHIKaLiHNAX [TOCIYT HA OCHOBI Pe3yJbTaTiB
imMiTalifHOr0 MOZIE€/IIOBAHHS CTPYKTYpY KOMITIOTEPHOI MEPEXXi 117151 OLiHKY ii OCHOBHUX NapameTpiB. HaykoBoio

HOBU3HOIO fqucepTaliii €: 1. Bnepiie po3po6s1eHo MeTo I, OLiHIOBaHHS TapaMeTPiB KOMITIOTEPHOI Mepexi, IKUi Ha



TpadiKy, W0 03BOJIUTh OO PYHTYBAaTH IPUNHSTTS PillleHHS 100 BIPOBATKEHHS HOBUX IIOCIYT. 2. YIOCKOHAJIEHO
METOJ, IPUMHATTS PillleHb 3 YIIPaBJIiHHA [IPOLIECAaMU HAJAHHS TEJIEKOMYHIKALIHUX IT0CJIYT, LHIJISIXOM
IIPOTHO3YBAHHSI 00CATY BXiZJHOTO IIOTOKY Ta MOJIEJII0BaHHSI CTPYKTYPH KOMITIOTEpHOI Mmepexki. 3. Habya
N0JAJIbLIOTO PO3BUTKY MOJIEJIb OLiHKM HABAHTAKEHHS B KOMITIOTEPHIN MepexXi MIJIIXOM eMyJIsLii MexaHizmy
KOB3aI04yOro BiKHa, 110 AO3BOJISIE BUSIBUTU [IEPEBAHTAKEHS B [IPOLEC] IMITALliINHOTO MOZIEIIOBAHHS MEPEXI. 4.
Ha6ysa nopanpiioro po3BUTKy IpUKIagHa iHpopmaliifiHa TEXHOJIOriS MOJEeJII0BAaHHS KOMITIOTEPHOI Mepexi
LIJIIXOM CTBOPEHHA IMiTaliHOi MOZEeJli LOCIIKEeHHH ii CTPYKTYpH, 1110 HaZa€ 3MOT'y OLiHIOBATU OCHOBHI
[TOKa3HUKY MepeXi 1111 OOIpYHTYBaHHS pillleHb L1010 BIPOBAIKEHHS HOBUX MOCIYT. Y NepIIOMY PO3Lii
IIPOBEJEHO PO3IJIsiY, CTaHy iHOyCTpil iHTepHeT TeJleKOMYHiKallill Ha CbOTOAHILIHIN leHb, a TAKOX [IPOOJIeM, SIKi
BVHUKAIOTb Yepe3 6e3lepepBHUI PO3BUTOK CEPBICIB Ta 3061/bLIEHHS KiJIbKOCTI aOOHEHTiB. [IpoaHani3oBaHO YMHHUKA
BIUIMBY 30BHIIIHBOTO CEPENOBUIIA HA PYHKIIOHYBAHHS KOMITIOTEPHUX MepeX. PO3IJIsHyTa KOHLIENTyallbHa OCHOBA
Ta JOCJIiIKEeHO PO3BUTOK METOiB MO/IEpHi3allii KOMITIOTEPHUX MepeX. 3p06JIeHO BUCHOBOK ITPO HEOOXIMHICTh
npurMarty eQeKTUBHI pillleHHs o040 BU6OPY CTpaTeriii pO3BUTKY MEPEXI JJj1s1 MaKCUMaJlbHOTO BUKOPUCTAHHS ii
pecypciB. JlociikeHo poJib MOJEJII0OBaHHSI B IPOrHO3yBaHHI XapaKTePUCTUK KOMITIOTEPHUX MEPEX i 3p06JIeHO
BHCHOBOK, 110 BXKJIUBUM 3aBJIaHHSM € CTaTUCTUYHMI aHajli3 JaHuX IIPo o6csr Tpadiky 3 pisHUX Mepesx 3a pi3Hi
nepiogy 4acy. Y Ipyromy po3ziji po3rissHyTO OCHOBHI IIapaMeTPU SIKOCTi T€JIEKOMYHIKaliMHUX IIOCIYT, SIKi
BiJOOPa’KaIOTh MO>KJIMBICTD 1 €)EKTUBHICTb TPAHCIIOPTYBaHHS iH(OpMallii B KOMIT'IOTEPHi Mepexxi. 3pobieHo
BHCHOBOK, 110 BiATIOBiHO 10 BUMOT aDOHEHTIB 1010 SIKOCTi TeJIeKOMYHIKaliHNX [TOCIYT 3[1iHCHIOETHCS
(opMyBaHHS CTPYKTYpPU Mepexi, BUOip TPAaHCIIOPTHUX IIPOTOKOJIIB, allapaTHOToO Ta IPOTPaMHOr0 3ab6e3leyeHHs!.
Po3po6seHo MeToA MPUIHATTS pillleHb 3 YIIPaBJliHHA MPOLLEeCaMU HAaJJaHHS TeJIeKOMYHIKalLifHUX MTOCIYT HAa OCHOBI
pe3yJIbTaTiB IPOrHO3yBaHHS OOCATY BXiJHOTO IIOTOKY Ta MOJEJII0BaHHS CTPYKTYPU KOMITIOTEPHOI Mepexi. Y
TPeThOMY PO3ZiJi 3aIIPOTIOHOBAHUI METO] OLiHIOBaHHS IIapaMeTpPiB KOMITIOTEPHOI Mepeski Ha OCHOBI
MOJeJIIOBaHHS, ONTUMI3allii Ta IepebyA0BU CTPYKTYPU MepeXi. Y ueTBepToMy po31isi cpopMoBaHa apXiTeKTypa
IPUKJIAIHOI iHPOpMaLifHOI TEXHOJIOTII 1711 MOZeJII0BAaHHS [IOBEIiHKMA KOMITIOTEPHOI MepeXi Ha 6a3i MiKpocepBiciB,
3 ypaxyBaHHSM IIOTEeHLiNHNX MOKJIMBOCTEN /1Sl TOPU30HTAJILHOTO MACIITa0yBaHHS aHAJIITUMHUX MOKIIMBOCTEN
cucremu. [linTBepIyKeHa aleKBaTHICTh PO3PO6JIEHMX METOY Ta MoZesieil Ha 6a3i TpaKTUYHMX PO3PaXyHKiB
TECTOBOrO NpUKIaAy. Po3risHyTo npoueaypy MoJepHisallii Mepeski i3 3acToCyBaHHSIM iHPOpMaLiliHOI TeXHOJIOTI]
1711 MOZIEJIIOBaHHSI IOBEIiHKM MepexXi. PO3risiHyTa MOX/INBICTh 3HAXO/KEHHS MiHIMa/IbHO AOMYCTUMOTO BILIMBY Ha
Mepexy 7151 JOCSITHeHHSI MAaKCUMAaJIbHO MOXJIMBOrO 36inbmeHHs QoS, 171 eKOHOMII 4acy Ta KOIITIB Iif Jyac
MoJlepHi3allii KoMIT'I0TepHOi MepesKi. BusinieHuit HanpsiM MOKpaleHHsT MOJeli IIJIIXOM JI0JIaBaHHSI OKPEMOTO
MO[YJIIO, IKUY IIPOIIOHY€E MOJKJIMBI 3MiHU, [l KiJIbKiCTb 3MiH Ta KiJIbKICTh BiIKJIa[EHUX iTepaLiil nepeaadi JaHux
nparHe 110 HyJisl. TakMM YMHOM, CYKYIIHICTb 3aIIPOIIOHOBAHMX B pOOOTI METOy Ta MOJieJieil OyJia peasizoBaHa
IIPOrPaMHO i MiATBEepIKEHO aIeKBAaTHICTh OTPMMaHUX pe3yJIbTaTiB MOJesoBaHHs. Po3pobieHa npukiagHa
iHpopmalliiiHa TEXHOJIOTisI MOZEJIIOBAaHHS KOMITIOTEPHOI MEPEXI IIJIIXOM CTBOPEHHS iMiTaliliHoi Mogei
IOCJIiIPKEeHHS il CTPYKTYpH, sIKa HaJjae 3MOTY OL[iHIOBATHA OCHOBHI IIOKa3HUKU MePeXi 17151 OOrpyHTYBaHHSI pillleHb
IIOZ0 BIIPOBAPKEHHS HOBUX TEJIEKOMYHIKaLiHUX ITOCIYyT. B pe3ysipTaTi BUKOHaHHS po60TH 6YyJI0 po3p0obsieHo
METOAM Ta MOJEJI, SIKi JO3BOJIMJIU PO3MUPUTY METOLOJIOTIYHUI anapaTt PUMHATTS PillleHb 3 YIIPaBIliHHS
[IOCJIyTaMU TeJIEKOMYHIKaliliHUX onepaTopis. [IpaKTHYHOIO LiHHICTIO po3p06J1eHOoi iHPOopMaLiliHOI TEXHOJIOTI] €
MO>KJIMBICTb CITPOTHO3YBaTU «BY3bKi MiCILsI» MMif], Yac MOZEPHi3allii KOMITIOTEPHOI MepesXi, ab0 HaBMaKM - BKAa3aTy Ha
HaJgMIpHICTb [1I€BHUX pillleHb, 100 Y epCIeKTUBI 36KOHOMUTH 3Ha4YHi KOIITH IIPOBaiiiepiB Ta olepaTopiB OCIyT
3B'A3KY.

2. Development of methods and models of analysis and network structure modernization to deliver the required
quality of telecommunication services is an actual scientific and applied task. The object of research are processes
of analysis and modernization of computer network structure. The subject of the research are models, methods
and information technology of network modelling for decision making on composition of telecommunication
services. The purpose of the research is increasing of justification for decisions making on composition of
telecommunication services based on the results of imitational modelling of computer network structure to



evaluate its main parameters. Scientific novelty of this research is: 1. For the first time the method of network
parameters evaluation has been developed, which is, unlike others, is based on the network structure modelling
considering fractal properties of traffic, that will allow to justify decision making regarding introduction of the new
telecommunication services. 2. The decision-making method for managing the telecommunication services
provisioning has been improved, with use of ingress traffic forecasting and network structure modelling. 3. The
model of network overload evaluation using emulated sliding window mechanism has been further developed,
which allows to indicate overloads during the imitational modelling. 4. The applied information technology of
computer network modelling has been further developed via creation of imitational model, which allows to
investigate network structure which in turn allows to evaluate its main parameters to justify decisions regarding
new services introduction. In the first chapter the state of the internet telecommunication industry as of today
was reviewed, as well as problems which arise due to unceasing development of new services and increasing
number of end users. Outside factors that impacts on network functionality were analyzed. Conceptual basis and
network modernization methods were reviewed. A conclusion has been made that there is a need for effective
decision-making regarding network development strategy considering maximization of its resource utilization. In
the second chapter the main quality parameters of telecommunication services, that reflects the ability and
effectiveness of data transfer within the computer network was reviewed. The conclusion has been made, that the
network structure formation, selection of transport protocols, hardware and software are based on the end-users’
requirements related to the telecommunication services QoS. Modern telecommunication providers development
strategies were researched, considering growth and heterogeneity of network traffic. The model of synergetic
network effect in conditions of multiple network merging was developed. In the third chapter the method of
network parameters evaluation was introduced, based on imitational modelling, network ptimization and
structural rebuild. In the fourth chapter the architecture of the applied information technology for network
behavior modelling was formalized, based on the microservices, considering future possibilities for horizontal
scaling of analytical abilities of the system. Adequacy of the developed method and models was proved using
practical calculations of the test bench. Procedure of network modernizations using the information technology
for network behavior modelling was reviewed. An opportunity for the minimum impact changes on the network
structure to maximize QoS improvements, to save time and spendings during network modernization was
reviewed. A model improvement was suggested to add a separate module, that will propose possible changes,
where the number of changes and the number of delayed transfer iterations will tend zero. Thus, complex of the
method and models introduced in the research has been implemented as the software application and adequacy of
the obtained modelling results has been proved. The applied information technology of computer network
modelling, using imitational modelling and network structure observations was developed, which allows to
evaluate primary network parameters to justify decision regarding new telecommunication services introduction.
As a result of the research the method and models have been developed, that allow to extend methodic apparatus
of decision making for service management for telecommunication providers. Practical value of the developed
informational technology is an ability to forecast “bottlenecks” during network modernization, or vice versa -
indicate excessiveness of certain solutions, in order to rospectively save significant costs of providers and
operators of telecommunication services.
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