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CHUCTEMaXx.

2. Methods and models of service provision in heterogeneous distributed information and telecommunication
systems.

Pedepar:

1. Incepralist IpUCBAYEHA CTPYKTYPHO-(YHKIiOHAJIBHOMY CUHTE3Y Ta HaJJAHHIO I1OCJIYT B TETE€POr€HHNUX
posnoginennx iHpopMaLilHO-TeJIEKOMYHIKALIHUX CUCTEMAX 3 METOIO MOKPAILEHHS 3HA4Y€Hb METPUK SIKOCTI
HaJaHHS MOCIYT MIJISIXOM ONTUMI3allii CTPYKTYpU Ta OKa3HUKIB €(peKTUBHOCTI PYHKILiOHYBaHHS
TeJIEKOMYHIKaLiHOI MifiCUCTEMHU, & TAKOXK MiIBUILIEHHS 3aXUALIEHOCTI, BiIMOBOCTIIKOCTI Ta 3HM>KEHHS TPUBAJIOCTI
BiZJHOBJIEHHS NTpalle31aTHOCTI iHpopMaliiiHoi nigcuctemMu. Y poboTi IpoBeAEHO aHali3 IPOLeCy HalaHHs MTOCIIYT B
reTeporeHHUX Po3IoAiseHnx iHpopMaLiiHO-TeJIeKOMYHIKalilHUX cucTeMax. Po3po6yieHo Ta yLOCKOHATIEHO
MeTOoJ Y NI06YJ0BU Ta MOZEJIi FeTePOreHHUX PO3IoJiNeHnX iHpopMaLiiHO-TeJIeKOMYHIKaLiIHUX CUCTEM.
3anponoHOBaHO METOAM CTPYKTYPHO-(YHKIIIOHAJIbHOTO CUHTE3Y Te€JIEKOMYHIKaLiNHOI Nifcucremu iHGopMaliiiHO-
TeJIEKOMYHIKaliiIHUX cUCTeM. Y OCKOHAJIEHO METO, KepyBaHHS KOHQirypailieio Ta 3abe3rnedyeHHs

KaracTpodocTiiikocTi iHpopMaLiiiHOi NificucTemMu iHPOpMaLiliHO-TeJIeKOMYHIKalilHUX cucTeM. Po3po6ieHo HOBI



Ta IOKPALEHO BilOMi MOJeJli HaZlaHHS IIOCJIYT B F€TEPOT€HHUX iHPOpPMaLitHO-KOMYHIKaL[ilHUX CUCTEMaX.
JocminkeHo 0co6anBOCTI TOOY0BY Ta OBEIIHKY CKIIAIHOI iHpopMaLifHO-TeJIeKOMYHIKaLiliHOi crucTeMu i,
BIIJIMBOM 3POCTAaHHs HaBaHTAaKEHHs HA ITi[CTaBi IPOrpaMHO-Peasi3oBaHNUX MOJEJIEN Ta EKCIIEPUMEHTAJILHOTO
METOJy OOCJIIPKEHHS. 32 CYKYIIHICTIO T2 HOBU3HOIO OTPUMAaHUX PE3YJIbTATiB PO3B'SI3aHO aKTyaJlIbHy HAayKOBY
po6JieMy po3po06JIEHHS METO/IiB Ta MOJieJlell HaZlaHHSI ITOCIYT y FeTePOreHHUX PO3NOiNeHNx iHpopMaliitHO-
TEJIEKOMYHIKaliiHUX CUCTEeMaXx IJ1s MiIBULLEHHS SIKOCTi 06CJIyTOBYBAaHHS Ta [NOKPALEHHS CTPYKTYPHO-
(YHKUiOHAJIBHUX IaPAMETPIB i XapaKTEePUCTUK LIUX CUCTEM 3 METOIO Y3rOJ)KEHHS B3a€MO/ii cepBiCHOro 11apy Ta

lIapy NepeJaBaHHs JaHUX.

2. The thesis is dedicated to the aspects of structural and functional synthesis and the services provision in
heterogeneous distributed information and telecommunication systems to improve the metrics of the service
quality of delivery by optimizing the structure and indicators of the efficiency of the functioning of the
telecommunication subsystem, as well as increasing the security, fault tolerance and reducing the duration of the
recovery of the information subsystem. The first chapter analyzes the influence of the system architecture of
distributed heterogeneous information and telecommunication systems on their quality metrics. The processes of
communication in distributed heterogeneous information-communication systems are analyzed, considering the
application layer influence. The analysis performed is the basis for further implementation of the tasks of
developing models of components of the investigated information and telecommunication systems and methods of
providing services in such systems. The second chapter of the thesis proposes a mathematical model for query
forwarding in heterogeneous service-oriented systems. The problem of resources allocation of heterogeneous
information and communication systems between service flows is stated. Based on the area-based model of
service delivery, a set of user’s coordinates was calculated, users are classified by a speed criterion, and that
provides the centralizing service management under the overloads of network segments. The calculated
parameters of communication processes allow to characterize the process of providing services in the system by
calculating the losses probability and system availability. The proposed method of load balancing with multi-stage
switching of service points increases the availability of information resources during periods of peak load by 14%.
The task of providing data streams with satisfactory service is to optimally combine the physical and logical
network structures. The third chapter contains the research of configurations of network topologies based on the
theory of graphs. The research of the architecture of a telecommunication channel supported by a set of service
classes was performed. The solution of the resource allocation problem between network service flows is
proposed in case of equal competition for available physical resources. The goal is to estimate the maximum
number of clients who can use the service with different levels of service quality. The problem is formulated in
graph theory terms and solved by the method of linear programming for a given network graph. The influence of
the logical structure on the availability of network resources is investigated. The proposed method detects
redundancy in the physical structure and reduces the cost of the network or changes the routing policy by
introducing k-route routing through unused channels, and as a result - by increasing network performance. The
fourth chapter presents a new model of the corporate client of the information and communication system. A new
model of shared cloud infrastructure has been developed. Both models are implemented as a software and allow to
simulate the system performance without its actual building. The information security system as IaasS service in
the telecommunication segment of the distributed heterogeneous information and telecommunication system was
developed and investigated. The results show that the impact of attacks on the information and
telecommunication system has been reduced by more than 90%. The process of infrastructure recovery after
catastrophes based on manual and automatic activity is explored. We have estimated the recovery duration in the
case of manual and automatic recovery based on the IaaC. The benefit ration may be by an order. The fifth chapter
analyses the process of continuous integration and the architecture of its implementation. We offered the
advanced method of fully ordered group communication, which keeps the synchronization process operational,
even if the message of the sender process is lost. The adequacy of the software component model was verified by
studying the routing of multiservice information flow with the hardware router and the software component of the
heterogeneous distributed information and telecommunication system. We proved that load balancing in the



integrated information service deployment management system could reduce the average duration of queries up
to 3 times. We designed an IPTV streaming model. The comparative estimations of the delay are given, which allow
to assert that the increase of the channel capacity by 10 times leads to up to 2,5 time decrease in the service
delivery delay, which is explained by the restrictions of the load balancing method. The sixth chapter of the thesis
presents the methods for deploying cloud infrastructure based on the PaaS principle. The advanced three-layered
architecture of information and telecommunication systems with is offered.
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