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Abstract

In the Cisco Annual Report devoted to the research of traffic growth trends
based on the programs for 2016, they stated that the global digital development
from 2016 to 2021 would have a significant effect on the traffic growth in IP
networks. This is indicated by an increase in the number of Internet users (from
3.3 to 4.6 billion, which makes up 58% of world population), the number of
personal digital communication means, the increased speed of Internet broadband
access, etc. According to the forecast, global IP traffic will increase three-fold
reaching the annual run rate of 3.3 zettabytes by 2021 (the same index in 2016
made up 1.2 zettabytes).

Such apparent traffic growth dynamics suggests that mobility is one of main
characteristics of connection to any network, and both consumers and companies
attach great importance to it. For service providers, this is a direct hint to ensure
the optimization of technical resources under the conditions of growing
multiservice traffic.

The classical theory of optimization of the telecommunications network is
based on the concept of network load. The network planning efficiency is assessed
by the value of a scalar criterion which depends on the volume of transmitted
information or packet delay variation. Modification of the specifications of
telecommunications networks (application of network broadband channels) and
service delivery methods (transition to a monthly subscription fee) caused the
necessity in optimization of the network, which could be realized through a
mathematical description of the telecommunications network and making the
decisions justified from the economic point of view.

Hence this dissertation isdevoted to the search for solutions to such a
problem as the optimization of a backbone transmission network using the
algorithms that allow choosing the optimal solution from the set of obtained
results.

In the introduction of the dissertation, the urgency of the work is
considered, the goals and objectives of the research are listed; the scientific novelty
and practical significance of the obtained results are determined; the theses to be
defended are presented. The content of the dissertation is formed by chapters in
the form of an abstract.

Chapter 1 presents a general vision of the problem that involves the
optimization of the transport network with an approach different from classical
methods. Multi-step methods for solving the problem of optimization are
described. The optimization algorithms are considered. Their operation principles
are assessed, and algorithm flowcharts are constructed.

Chapter 2 considers the current stage of development of
telecommunications transport networks; the possibilities of modern technologies
are discussed. The active use of the Internet and the dynamic development of
telecommunications  networks  place  strict = requirements on  the
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telecommunications transport network, which is caused by the existence of
multiservice traffic in the network and the increased volume of transmitted
information. In this chapter, the methods of building a modern
telecommunications transport network are formulated, and the technologies used
are listed. There are considered the possibilities and principles of operation of
these technologies, which represents one of cornerstones of optimal planning of
the transport network.

Chapter 3 presents a mathematical model of building a backbone network
in the form of an acyclic orientation graph, which involves modern methods of
building the modern transport network. In the framework of the mathematical
model of building the telecommunications network, there is formulated the
solution of the problem of optimization of the telecommunication backbone
network based on such algorithms as a brute-force method, a branch and bound
method and an evolutionary-genetic algorithm. The analysis of computational
complexity is given.

Chapter 4 provides functional requirements for the software that builds the
simulation model of the backbone telecommunications network and realizes its
optimization. Program architecture, graphical interface functionality and practical
application of the optimization algorithm to the solution of the given problem are
described.

In the conclusion, the basic results obtained in the dissertational work are
presented.
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