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 Abstract: In this article, the criteria and the corresponding indicator of the 

effectiveness of the introduction and use of networks based on the content delivery 

network (CDN) technologies were determined. Also, the developed efficiency 

criterion consists of the superiority of general utility over costs, which made it 

possible to study the efficiency of CDN implementation and use, taking into account 

technical and economic factors. 

 Introduction: Today, telecommunication networks occupy an important 

place in the development of various industries, because the industries work on the 

basis of communication technologies in conducting their internal and external 

activities. From this point of view, scientific researches are being carried out all over 

the world for effective delivery of services in the field of telecommunications. The 

main direction of such research is the effective use of network resources, which 

includes increasing network throughput, reducing existing traffic delays, increasing 

energy efficiency, etc. 

 Today, the traditional Internet network operates as an international computer 

network aimed at ensuring the availability of various information resources using 

the TCP/IP protocol stack. The conducted analyzes show that by the end of 2023, 

the number of network users worldwide will be 5.3 billion. 

 The growth in the number of Internet users for the entire period from 2018 to 

2023 was six percent. The fastest growth during this period was between 2019, 
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when 300 million new internet users were added (depending on the reason for the 

worldwide quarantine), and the growth rate compared to 2018 was 7.7 percent. 

 The Internet provides users with the following functions: 

 -data transfer. Ability to transfer audio, video, text and graphic data between 

networked computers and other devices; 

 - communication. The communication function of the Internet allows users 

to communicate with each other, exchange information and collaborate on projects, 

regardless of their location; 

 - searching for information. The information retrieval function of the 

Internet includes a variety of tools and technologies that enable information retrieval 

and access, such as search engines, online databases, and digital libraries. This 

makes it easy for users to access large amounts of information on almost any topic. 

 - electronic commerce. The possibility of selling/buying services or goods 

through Internet services and online stores; 

 - entertaining content and communication. The ability to watch online 

video, play games and communicate in it, and implement other types of 

entertainment mechanisms; 

 - cloud computing. The ability to store/process data on remote servers and 

clouds to access data from any location through any tool; 

 - remote control. Control of computers and other devices using special 

software, etc. 

 The above-mentioned are considered part of the opportunities offered by the 

Internet network, and reducing and optimizing Internet traffic plays an important 

role in providing such opportunities. 
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 Main part. A content delivery network is a network technology that is 

geographically distributed in the Internet network environment, designed for 

effective delivery of content and allows operators to reduce network traffic. 

 The state of development of content delivery networks can be characterized 

by the following trends: the increase in the number of content delivery network 

nodes in the world, the increase in the number of users of mobile devices, the 

development of CDN technologies and algorithms, security issues and data 

distribution models. 

 Content delivery networks have been showing all their potential in the next 

ten years, in this case, the analysis of its development trends is relevant. 

 The analysis of economic indicators of the effectiveness of content delivery 

networks requires the identification of criteria, and the existence of such criteria is 

necessary for the development of methods for evaluating the effectiveness of CDN 

networks and their use. 

 Based on this criterion, it is possible to assess the effectiveness of the 

implementation and operation of CDN networks, as well as to determine the 

appropriateness of their implementation in certain conditions and to choose 

implementation options. Based on the results of the analysis of the CDN 

implementation and operation processes and using a mathematical model, the 

development of the principles of network implementation is considered, and they 

are highlighted below. 

 The principle of planning, on the one hand, emphasizes the need to consider 

the technological and economic aspects together, on the other hand, it requires the 

separation of the main task of achieving utility through the project from the personal 

task of distribution and pricing of utility services. Such a division allows to solve 

both problems more efficiently, and the joint consideration of economic and 
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technological features allows to avoid disruptions inherent in existing technological 

projects, including CDN. 

 In addition, this principle indicates the need to determine in advance the 

goals, criteria and performance indicators of the CDN network being implemented, 

which allows making informed decisions at all stages of the development of this 

project. Experience with CDN implementation shows that the lack of clear 

performance metrics makes it difficult to monitor the performance of these 

networks. The scheduling principle is general and can be applied not only to CDN, 

but also to the scheduling of other technology projects. This principle defines the 

goals and possible methods of implementing and developing a technological project, 

as well as grounds conceptual decision-making. 

 The principle of modeling and development correction makes it possible to 

take into account various options for the development of a technological project 

thanks to the use of modeling. As a result, it will be possible to correct the 

development in time and predict the consequences of the adopted decisions in case 

of deviation from the intended goals. One of the reasons for the decline of this 

industry is the lack of timely efforts to correct the development of CDN networks. 

In general, this principle is used in most cases, except for cases where standard 

projects are implemented and additional modeling is not required. 

 Unlike the first two principles, which are of a conceptual nature, the principle 

of implementation and operational efficiency assessment, as well as the principle of 

taking into account technological features, are more focused on determining 

practical measures for the direct implementation of CDN. 

 The principle of evaluation of the effectiveness of implementation and use 

determines both the performance indicator of CDN activity and its structure - 

separate components of benefits and costs. Thanks to a clear understanding of this 

structure, it is possible to target individual network parameters to improve the 
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performance of the entire network. At the same time, the currently dominant 

empirical approach to the development and use of CDNs often leads to insufficient 

efficiency of their operation and slows down the development of the industry. It 

should be noted that the performance indicator and its structure proposed by this 

principle are used in many cases, and its use in corporate networks seems to be the 

most successful. However, in accordance with the principle of planning, for each 

specific situation, depending on the goals of the project, its own criterion and 

performance indicator can be selected. Thus, the scope of application of this 

principle is limited by the conditions and tasks of a particular CDN network. 

 The principle of consideration of technological features emphasizes the 

characteristic features of the process of implementation and use of CDN. Taking 

them into account allows you to improve the efficiency of the implementation of 

CDN networks and avoid errors in the adaptation and use of approaches and 

technologies used in other technological projects. In general, this principle applies in 

many cases, but the scope of a particular feature is limited by the implementation 

conditions. 

 While the use of the first two principles can be done mainly on a 

methodological basis, the application of the third and fourth principles requires the 

knowledge and clarification of a significant amount of background information and 

characteristics. In a generalized form, this knowledge and features are presented in 

the form of various coefficients and parameters of the mathematical model of CDN 

performance. They are determined by the components of external conditions, the 

order of network implementation and its technological features. 

 The costs of creating a CDN depend on the number of CDN data centers and 

the cost of their creation and operation, as well as the initial and ongoing costs 

incurred during the implementation and operation phases. In addition, the cost of 

computing and other resources should be considered. Determining the values of 
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these parameters is related to the technological and economic conditions associated 

with the implementation of a specific network based on CDN technologies: 

 - available equipment and communication channels; 

 - prices of hardware and software, as well as data transmission; 

 - necessary specialists, salary, etc. 

 At the same time, when switching to a CDN, it is necessary to take into 

account the savings resulting from the partial or complete abandonment of the use of 

a centralized system. In general, a variety of economic methods can be used to 

estimate costs, primarily for use in the communications industry. It is also important 

to study the experience of previously implemented networks, as well as the 

characteristics specific to a certain region or corporation. 

 It is important to note that the various internal and external parameters 

discussed above have unequal effects on CDN implementation and operation 

processes. In particular, the size of the source network and CDN network, as well as 

the flow of incoming requests, have the greatest impact, while changing the 

frequency of information updates has, in most cases, a negligible impact. In 

addition, the impact of many parameters is determined by the goals and objectives 

of the implementation. For example, if the main goal of implementing a CDN is to 

reduce the amount of traffic transmitted by the network, the parameters ctraf and b 

will be the most important for the implemented system. 

 Based on this, let's consider the prospects of introducing a CDN into the 

telecommunications network. There are a number of cases that show the special 

relevance of CDN implementation in the Internet segment of the 

telecommunications network: 

 - significant number of Internet users and high growth rates; 
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 - the large spatial size of the network and the concentration of available 

information resources in several large centers; 

 - lagging development compared to developed countries, which allows us to 

take into account both positive and negative experiences when introducing new 

technologies; 

 - the presence of great opportunities for the development of the network. 

 Conclusion: It should be noted that although some delays in the development 

of the Internet allow the use of experience gained abroad, it is necessary to be very 

careful in making analogies with projects developed in developed countries, because 

the implementation between them Due to the significant differences between our 

countries in the terms of promotion and operation of the CDN. 

 Thus, the further development of CDNs and their implementation in 

telecommunication networks should be based on the scientifically based principles 

developed and explored in this work. 
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