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UDC 004.9 

SOFTWARE DESIGNING FOR VIRTUAL PROMOTION BASED ON MACHINE LEARNING 

OREKHOV S. V. 

NTU ―KhPI‖ (Ukraine) 
 

The results of applying modern methods of search engine optimization on the Internet show their low 

efficiency. First, it is difficult to assess this effectiveness itself. Secondly, there are no tools at the enterprise 

level that would allow him to manage the process of promoting a product on the Internet. Of course, there 

are such software tools for managing promotional events. But their main drawback is that in the pursuit of 

advertising budgets, their effectiveness is assessed at a low level. Therefore, there is an urgent need to create 

alternative software solutions based on machine learning that will allow the enterprise to manage the entire 

promotion process as a whole. 

 

Introduction 

The paper proposes to design software components for the implementation of virtual product 

promotion technology on the Internet. Virtual promotion is a new technology that allows you to create a 

special promotion channel on the Internet and a message to a potential buyer [1-3]. The main advantage is 

that the enterprise itself controls and manages both the channel and the message. The message in the channel 

is called the semantic kernel [4].  

Problem statement 
Within the framework of this technology, several tasks are implemented. First, it is required to 

synthesize the semantic kernel [4]. At the next stage, a virtual progress map is synthesized [3]. It describes 

the nodes of the promotion channel at two levels: logistics and marketing. To build a map, two problems are 

solved. Actually synthesizing a set of nodes based on a neural network. The neural network evaluates each 

candidate node in terms of reference values of the main WEB metrics. The map includes those nodes in 

which, according to WEB statistics, the maximum values of traffic, conversion and lead generation were 

recorded. The second task will refine the first version of the map from the standpoint of minimizing the 

financial costs of placing the semantic kernel in the previously selected nodes. The solution of this problem 

is based on the use of a genetic algorithm. In addition, as a result of solving the second task, a so-called 

union of nodes is formed, which is coordinated by the corporate WEB site of the enterprise.  

Thus, to implement the virtual promotion technology, we use neural networks and a genetic algorithm. 

These are typical representatives of machine learning and soft computing. Figure 1 shows a diagram of the 

use cases of our technology, where this fact is recorded. 

 
Figure 1 – Use cases diagram 
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Solving the problem 

To implement these functional requirements (Figure 1), it was proposed to create the following 

architecture (Figure 2). It includes the following components: neural network, genetic algorithm, virtual 

promotion map, semantic kernel, virtual promotion and coordination. 

 
Figure 2 – Deployment diagram 

The proposed architecture is based on the so-called lambda architecture [5]. It combines in its 

composition streaming and batch data processing. Obviously, this technology is aimed at processing big data 

[6], so the use of the lambda architecture is justified. In this case, the above diagram reflects only the packet 

part. In this case, the components of the neural network and virtual promotion will be related to stream 

processing. And the components of the semantic core, map and coordination to batch processing. 

Conclusion and future work 

For a complete description of this technology, a deployment diagram of the virtual promotion software 

component with an interface that ensures its connection with both the content management system and the 

customer relationship management system will be proposed in the future. 
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