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TECHNOLOGY OF VIRTUAL PRODUCT PROMOTION

The results of our research over the past ten years in the field of search engine optimization on the Internet indicate the
creation of a new information technology - virtual promotion. The main goal of virtual promotion is to increase the level of sales of
goods or services due to technologies that exist in cyberspace. His main idea is to form a so-called market map. This is a new online
sales scheme based on the customer’s travel map in cyberspace. This scheme is based on the principle that you earn when you attract
a new customer. Then the costs are paid by attracting new customers. That is, the more customers your web content attracts, the
more you earn. Therefore, to generate income you need to use WEB services to attract potential customers. Existing product
promotion techniques are constantly being improved or new ones are emerging. Therefore, the purpose of the new technology is the
formation of new designs from WEB services that ensure maximum efficiency of the process of attracting new customers and retaining
existing ones. At the same time it is necessary to consider classical structures of formation of marketing sales channels. We will
assume that virtual promotion is an information environment where there are two channels. The first channel has the function of
distributing knowledge about the product. The second is product marketing. The first channel forms the technology of information
transfer (knowledge) about the product in cyberspace. It concentrates actions on transportation, storage and retrieval of information
about a product or service depending on the needs of a potential buyer. Another channel is a network of websites, channel telegrams,
marketplaces and video blogs. In other words, the marketing channel is formed by real firms that buy and sell information or
knowledge about goods or services in cyberspace. Thus, the task is to form a map of virtual promotion, which describes the structure
of the marketing channel of the product through the virtual space.
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CEPT'II1 OPEXOB

HauioHanpHui TEXHIYHUHA YHIBEPCUTET ,, XapKiBCbKUi MOMITEXHIYHUI IHCTUTYT”

TEXHOJIOI'TA BIPTYAJIBHOT'O ITPOCYBAHHSA TPOAYKTY

Pe3yibTati Halwmx AOCTIKEHb 3@ OCTaHHI 4ECSTb POKIB y CQEDI OLLYKOBOI onTuMizaLli B Mepexi IHTEPHET CBia4aTs po
CTBOPEHHS HOBOI' IHGOPMALIIVIHOI TEXHO/TOrIT — BIpTya/ibHe npocyBaHHS. OCHOBHA Lifib BIPTYa/IbHOIO MPOCYBaHHS — L€ IMABULEHHS
DIBHS [DOAGXY MPOAYKTY 3aBASKN TEXHO/IOMSM, 10 iCHYIOTE Y BIpTYa/IbHOMY POCTOPY. Moro ronosHa iaes — cihopmyBaTy TaK 36aHy
PUHKOBY KapTy. Lle HOBa CXeMa OH/IaViH-IPOAAXKIB, 3aCHOBaHa Ha KapTi MOJOPOXI KITIEHTAa Y BIPTYasibHOMY I1POCTOPI.

Y crarTi po3r/iisiHyTO HOBMY O6°€KT AOC/IIAKEHHS — BIDTYa/IbHE [IPOCYBAHHS MPOAYKTY. BUKOHAHO AETa/IbHUV OITUC LbOro
O6’eKTy Ta ormc GI3HEC MPOLECY, KM CTBODEHO Ha Horo OCHOBI. L{edi ripoyec 6a3yeTbCs Ha MPUHLMIT, YO BU 3apOBIISETE, KO/
3a/1y4aEre HOBOIro KIIIEHTA. Jasi BUTPAaTH ONiayyroTbCS 3@ PaxyHOK 3a/1yHEHHS HOBUX KITIEHTIB. TOOTO Yum bifibLue KITIEHTIB 3a/1y4ae
Ball BEO-KOHTEHT, TuM Oliblue Bu 3apobrisieTe. ToMy A4/19 OTPUMAaHHS [OX04y MOTPIOHO BukopucToByBatv BED cepsicu. ICHyro4i
METOAMKU IPOCYBAHHS POAYKTY MOCTIVIHO BAOCKOHA/IIOOTLCS 3060 3 5B/1S910THCH HOBl. TOMY METOK HOBOI TEXHO/IONT € QPOPMYBAHHS 3
BEb cepsicis HOBuX KOHCTPYKUIY, 1O 336E3MeYytoTb MaKCUMa/IbHY ePEKTUBHICTE POLIECY 3allyYeHHS HOBUX KITIEHTIB Ta yTPUMAHHS
Bxe [cHyroumx. [Ipu LbOMy C/1i4 BPaXOBYBATH K/IACUYHI CTRYKTYpH (POPMYBaHHS MaPKETUHIOBUX KaHa/IIB 36YTy. ByAeMo BBaxat, LYo
BIpTYasIbHe POCYBaHHS — L€ IHGOPMALIVIHE CEPEAOBULLE, A€ ICHYE ABAa KaHam. [TEpLLM KaHa MAE QYHKLIO AUCTPUOYLII 3HAHB PO
nPOAYKT. Lpyrivi — e MapKeTUHI 3HaHb PO rpoayKT. [lepLumii KaHaa QopMye TEXHOIIONIO NEPEAAY iH@OPMALIT (3HaHb) rpo TOBap
Y BIpTYa/IbHOMY MPOCTOpI, IHWMY KaHan — e MEpexa BeG CauTiB, TEErpaMM KaHasliB, MapKeTIIeciB Ta Bigeo 6710riB. IHLwmmm
C/I0BaMU MaDKETUHIOBMU KaHasl QOPMYIOTb peasibHi @IpMi, 14O Kyr/iSioTb Ta MPoJaroTs IHPOpMaLiio a60 3HaHHS Mpo ToBapy 4
noc/yrv y BIpTYa/ibHOMYy POCTOpP. Takum 4uHOM, 33BAaHHS pobOTH 10/ISIra€ y QOPMyBaKHHI KapTy BIpTyasbHOro fpocyBaHHs, LYo
OMUCYE CTDYKTYPY MapKETUHIOBOro KaHasy 36yTy MpPoAyKTY YEPE3 BIPTya/ibHmA rpocTip.

B poboti 3arporioHoBaHo airopUTMiYHE 3306E€3MeYEHHS 41 Peasii3alli TEXHOJION BIpTya/lbHOro npocyBaHHs. Takox
PO3IS4aE€THCA Ii IporpamMHa peasizalis. Pe3y ibTaToM BUKOHaHHS a/IrOPUTMIB € QQOPMYBAHHS KapTy BIDTYAa/IbHOIO POCYBaHHS.

[TepcriekTnBorO 47158 04a/IBILNX AOCTIMKEHL € peasi3aliss ABOPIBHEBOI cuCTeMu y CKAaAi JIOMCTUYHOIO KaHasy
TPaHGOPMALIT 3HaHHS PO MPOAYKT T@ MaPKETUHIOBOIro KaHarsly, Lo KEPYE TAKOK TPaHCHOPMALIIEID.A TAKOXK OIUC KapTy BipTya/ibHOMro
11pOCyBaHHs.

KntoqoBi crioBa. BipTyasibHe rpocyBaHHs npodykty (Bl1), nowykosa ontumizalisa B MEPEXi IHTEPHET, KapTa puHKy, BEB
cepsicu.

Introduction

The company from modern marketing requires not only the creation of the concept of goods or services (good
product, good price and a certain target segment of potential buyers), but also the establishment of constant
communication with real and potential buyers [1-2]. These marketing communications are a complex of promotion.

The term promotion of a good or service was first introduced in the works of Trout and Kotler [1-2]. It is
determined that promotion is part of the "4P" principle: product, place, price and promotion.

The promotion complex is formed in four directions [2]:

- advertising, as any paid form of impersonal presentation and promotion of the description of goods or
services;

- sales promotion, as short-term actions to encourage the purchase of goods or services;

- public relations, as free impersonal distribution of descriptions of goods or services through various
information channels;
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- personal sale, as a presentation of a description of a product or service during personal communication
with one or more potential buyers.
Marketing theory [2] describes the communication channel as follows - Figure 1.

Source Recipient
A
Information /
Coding »  channels > Decoding
/ Noise
- Feedback connect Feedback reaction -

Fig. 1. The process of marketing communication

This scheme immediately reflects a set of problems in the process of marketing communications, namely:

- creating a message to the recipient and building or selecting an existing information channel that connects
the sender and recipient in the information space;

- the sender wants to know to which channels he sends information and what feedback he will receive in a
given period of time. To fulfill this desire, you need to overcome the so-called "white noise” in communication
channels and correct encoding and decoding errors. That is, you need to choose the right channel that meets the
requirements of the sender;

- third, the construction of the feedback channel of the recipient in response to the message.

Classical marketing theory provides answers to these questions in part, mostly if the communication takes
place in a real information space, rather than in a virtual (Internet) [1-3]. To understand the complex of modern
problems it is necessary to trace the historical development of this issue (the evolution of marketing communications)
since the emergence of the Internet.

Thus, promotion is part of the marketing function of persuasion and stimulation. If the function of marketing
is to generate demand and stimulate sales [2], then the implementation of this function is carried out primarily in the
information space. Initially, this space was formed by periodicals, television, radio and rumors. Now the information
space exists on the Internet and all these information channels also work on the network. The Internet is now the only
information space for everyone - for the company, for customers and for competitors.

It is now impossible to hide any information at all, so the competition is intensifying. You can win this
competition if you are the first to inform a potential customer about a product or service. The principle of "first entered
the consciousness - the first on the market" works here [1]. To implement this principle, the technology of customer
relationship management CRM (Customer relationship management) was proposed [4]. Its main purpose is to create
an information environment within the enterprise with the duty of accumulation of relevant marketing data (about
current prices, about current orders, about current customers). Then compare this internal data with external data to
look for competitive advantages. In terms of promotion, CRM collects data on current marketing communications
with customers, but the set of these channels is small: e-mail, phone calls and a list of orders (checks in the
supermarket). However, the advantage of this technology is the ability to form integrated marketing communications.
The purpose of this approach is to extract the maximum profit from existing communication channels.

But in the 21st century, the approach that existed when the classical theory of marketing was formed was:
"money - goods - money." That is, the problem existed in the production of goods, and then began the sale of goods
that already lie in the manufacturer's warehouse. Now, thanks to the globalization of goods enough, the problem exists
in finding a solvent customer for this product. That's why it's right to start a business now by attracting a potential
client: "you attract, you earn, you spend". This is a new paradigm of modern business. Within this paradigm, there are
two approaches: order orientation and human orientation. Then the product becomes a complex of three elements: the
audience, the sales channel and the target message. Thus, the scheme presented in Figure 1 changes — Figure 2.

As can be seen from the new sales scheme, the message about the product exists in parallel with the real
product in the warehouse. The whole sales process is separated from the warehouse and operates in parallel. That is,
a virtual description of a product or service can earn without a real product. This is the principle of "derivatives", when
you buy shares of the company, you buy the future opportunity to earn dividends from a company.

Then the main areas of implementation of the promotion complex will change in cyberspace to the following:

- advertising becomes contextual when short text messages are displayed depending on the user's search
on the network;

- sales promotion is transformed into work with user profiles in the social network (social media
marketing);
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- public relations is realized through a corporate website based on search engine optimization (search
engine marketing) [4];
- personal sale is carried out on behalf of an intellectual agent (bot) at market places.

Notification of Existing channels
a product or
service

Target audience

Attracting customers

The cost of attracting a client

AO ) )
Income Promotion metrrics

A0

Expenses analytics
Web services

A0

Fig. 2. Modern scheme of selling a product or service

Then we will refer to the new sales scheme as virtual promotion. Virtual promotion (VP) is a set of actions
and efforts performed by marketing departments of the enterprise in order to increase the demand and sale of goods
or services using Internet technologies. The purpose of virtual promotion is to make a profit by influencing the
formation of subjective perception of goods or services by customers.

Problem statement

Virtual promotion is a new research object that combines the efforts of a marketing service in a virtual space
to increase sales. Virtual promotion is of the same nature as a logistics system for the distribution of goods. Then the
information technology of virtual promotion forms, first of all, an information management system in a distributed
hierarchical system, which is the Internet space. Thus, it is necessary to concretize this object of research, using as an
analogy the information distribution system, or rather knowledge about a product or service.

We will assume that virtual promotion is an information environment in which two channels are formed: the
distribution of product knowledge and the marketing of this knowledge. The first channel is a channel for transmitting
information (knowledge) about a product. It is formed on the basis of the operations of transferring knowledge, storing
knowledge, processing requests for transferring knowledge. For simplicity, we will consider two main operations in
this channel: transfer and storage of knowledge.

Knowledge distribution is formed in the Internet environment based on the URIs of the sites hosting the
software component. This is a lot of IP addresses. It works according to the OSI model. In other words, it is a set of
software components located at specified IP addresses. Each software component performs either a transfer function
or a function of storing knowledge about a product or service.

Another channel is marketing. It is based on a graph of websites, telegram channels, video blogs and
marketplaces. On the other hand, the marketing channel is formed by firms that buy or sell knowledge about a product
or service in the virtual space. The case of free placement of knowledge about the product for storage is possible. That
is, a website or a telegram channel receives knowledge on a paid or free basis for storage. The moment of uploading
knowledge to the server (website) will be considered the transportation or transfer of knowledge in the virtual space.

Thus, the distribution channel sets the configuration of virtual promotion, and the marketing channel sets its
organizational structure. Virtual promotion will be considered successful if a potential client for a product or service
downloads knowledge to his storage platform or makes a request for such a download from one of the specified IP
addresses.

Thus, we get a two-tier system, where the levels actively interact and the marketing level is the manager. The
distribution channel plays the role of the assignee. In addition, it can be argued that virtual promotion consists in the
formation of an organizational system for managing the knowledge distribution channel in the virtual space. We will
call this organizational structure of market map management. This map shows the two levels at which transportation,
storage and transfer of knowledge about a product or service to a potential buyer is carried out.

Let's try to classify the knowledge distribution channel based on well-known analogues from the field of
logistics. At the moment, two basic logistics concepts are known: "just in time" or "quick response" and assortment
or "continuous replenishment".

The first concept is based on assessing the demand for a product. In our case, this approach is not applicable,
since virtual promotion as a pioneer forms future communication channels with potential customers. Of course, it is
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possible to form any forecast value, for example, based on the theory of probability, but such forecasts will be
ineffective.

The second concept implies that knowledge about the product should be placed in the given points of the
virtual space and wait for its activation by potential buyers. This option is closer to our situation. In this case, we
perform three actions: consolidation or concentration, customization and dissipation.

The first operation means concentration of knowledge about a product or service on a corporate website,
telegram channel or video blog. At the same time, these software components must be configured so that knowledge
on demand is transmitted as quickly as possible over the Internet.

The second operation means processing knowledge depending on the essence of the request. We form a
combination of knowledge, sort them into certain groups or sets. That is, the transformation of knowledge depending
on external requests for their receipt. In other words, we reformat into a form that is acceptable to a potential buyer in
order to induce him to buy.

The third operation of "scattering™ implies the transfer of knowledge about the product to other storage nodes
in specified formats. In other words, we duplicate knowledge on the web. We will assume that such dubbing is also
accompanied by reformatting, since we operate in the anti-plagiarism system of programs and components.

We will call this knowledge distribution channel intensive, since the number of consumers is huge and
potentially unlimited. Based on such a detailed description of the phenomenon of virtual promotion, we can make a
statement of the research problem and set a verbal description of information technology that implements a
geographically distributed system of distribution of knowledge about a product or service in the form of a sequence
of stages - Figure 3. The result is a virtual promotion map.

Product Semantic kernel
description RDF representation
1 Semantic kernel forming
(knowledge concentration) VP metrics
A0 Synthesis of

knowledge

distribution system
(customization) Building virtual
A0 promotion map
(spreading)

Customer location
A0

Product location T

Final VP map

Defining effective variant of
virtual promotion map
(analysis)
Marketing strategy A0

9

Software and WEB services

Fig. 3. Technology schema

The main idea that we put into this information technology can be formulated as follows: to teach the virtual
space to respond to the injection of concentrated knowledge about a given product or service in a given period of time.
Reaction means the appearance of orders for the purchase of a given product or service in a given geographic location.

To perform training according to the theory of artificial intelligence, it is required to have a knowledge
representation model, a training sample, a training method and a criterion for stopping the training process [5].

At the first stage of technology implementation, we form the so-called semantic core [5]. So we carry out the
concentration of knowledge about the product in the form of a new model of knowledge representation based on the
semantic network. Then we synthesize a system for the distribution of this knowledge in the virtual space. To do this,
we form the nodes of the virtual promotion map in order to understand where to place the semantic core. At the next
stage, we fill these nodes with copies of our semantic core, indicating the original source.

Having formed a map in the virtual space, we analyze the effectiveness of this map based on the metrics of
virtual promotion, which are based on WEB metrics. We need to constantly change this map in order to adapt to the
current configuration of the virtual space. The goal is to ensure that knowledge is located in those nodes of the
worldwide network that are most often viewed by potential buyers of a given product or service.

Proposed approach
Based on a detailed description of the research object, we will formulate an approach to the synthesis and
rational choice of the organizational structure for managing the distribution channel of knowledge about the product
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in the virtual space. Thus, an approach to creating a map of virtual promotion of a product or service is proposed in
the form of the following sequence of stages - Figure 4.

V Marketing strategy

(Multicriteria synthesis of the knowledge logistics distribution channel configuratiorD

L

Q:ormation and selection of semantic kerneD

Marketing metrics

<Synthesis of variants of distribution knowledge logistics management system>

(Selection of business process executors)

q:ormation of the structure and models of virtual promotion ma@

(Selecting a rational variant of virtual promotion ma@

\ Virtual promotion map

Fig. 4. Solution schema

UML diagram [6] displays the transformation of a marketing strategy into a virtual promotion map by
sequentially performing the following steps.

At the first stage, by means of parametric and structural synthesis, we form a logistic channel for the transfer
of knowledge in the virtual space. As we said, it has two dimensions: distribution and marketing proper. These are, as
it were, horizontal and vertical sections of the future map. The horizontal slice of the card includes the primary sources
of knowledge about the product, centers of knowledge consolidation, intermediate points for customizing knowledge
and final Internet nodes for receiving and paying for the product by a potential consumer. As an example, we can
consider such a chain: a corporate website, a social network, a telegram channel and a marketplace, where the buyer
can make the actual purchase of the product. Moreover, we must take into account the fact that we are dealing with
various accounts in the social network, telegram channel and marketplace. Each account has different traffic metrics.
In this case, we are already talking about the vertical slice of the map.

Nodes in a vertical slice are characterized by their own goals, strategies, material and information flows,
management and software components to support their functioning. There is a clear problem of coordination of such
disparate systems into a single whole.

Thus, the first stage is aimed at the structural synthesis of the logistics channel in order to accurately
determine the number of corporate websites, social media accounts, as well as their placement, that is, a specific list
of marketplaces and partner websites on which semantic cores should be placed.

Then the main areas of implementation of the promotion complex will change in cyberspace to the following:

- past attendance of the site;

- the profile of the buyer who usually visits the site;

- the level of costs for interaction with this node;
assessment of this site by potential buyers;

- set of goods (semantic cores), knowledge about which is located in a given node of the virtual space.

Unfortunately, at the moment there is no mathematical model with a criterion for selecting such a rational set
of virtual space nodes in order to form the necessary organizational structure for the distribution of knowledge about
the product. However, at the first stage, optimization methods can be taken as a basis, which allow, according to the
criterion of the cost of placing knowledge (advertising) on a given Internet node, select a certain subset from the
existing set of nodes. Then check this subset and form a distribution channel structure from it. That is, to solve the
problem of parametric synthesis. According to the classics in logistics, this problem is solved either on the basis of a
modification of the transport problem, or through the problem of inventory management. In our case, these approaches
are not applicable. An alternative solution is required.
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In this situation, we are dealing with two criteria: costs of placing knowledge in a virtual space node and site
attendance by potential buyers of the product.

The second criterion can be interpreted as the capacity of a node to transport knowledge from one node to
another.

The presence of these criteria does not contradict the theory of logistics, where two criteria are also
considered: minimizing costs and maximizing the level of consumer service.

However, it is necessary to introduce one more criterion that will show the durability of a given virtual
promotion card or distribution channel of knowledge about a product, depending on external influences. First of all,
it is depend on the influence or imposition of maps on our map from competitors or similar knowledge on the network.

The second stage consists in the formation of a model for representing knowledge about a product in the
virtual space. In work [7], we proposed an approach to creating a semantic core of web content. That is, we consolidate
knowledge in the form of an RDF schema.

The third stage indicates the synthesis of a distribution channel management system with knowledge about a
product or service. We choose the most effective channel from several options based on expert opinion or using
optimization methods according to three highlighted criteria.

The next stage is aimed at the selection of performers for the functioning of the distribution channel. As
performers, we immediately mean a set of software tools. First of all, such means are Internet bots and web services
(Google API, Microsoft Bing API).

At the fifth stage, it is required to solve two problems. The first is associated with the formation of a three-
level knowledge distribution management system from a company that sells a product to a multitude of potential
buyers - Figure 5.

Application servers

WEB servers

Web bots
Set of HTTP servers
I

I
I
1
!

Company
Corporative Web site
FTP servers
HTTP % TCP/IP %
Marketing IS _‘\ A
* *
L’ \\ \\\\
Telegram channel servers \

Telegram app | Youtube app

\

\

\
\
\

\
Search engine servers
Social net app

Fig. 5. Three layer system

This three-level system is a testing ground for the formation of options for a virtual promotion map.

The second task is to generate models and software to support the operation of the selected version of the
map.

The third task also arises - the task of coordinating the interaction between the company level and the level
of third-party custodians of knowledge about the product. For example, there is a problem of coordination of company
and social network levels. Inside the social network, a lot of accounts are formed to store knowledge about the
company's product. Therefore, it is required to coordinate, that is, to solve this problem already within the level of
application servers.

We will assume that each map component at any level has a set of key performance indicators (KPIs). Then,
as criteria for managing the components at the level, we consider the degree of deviation from the normal or desired
values of these indicators. This is, so to speak, a solution to the first level problem. At the second level, we take the
results of solving these problems as constraints in order to reach the criteria in terms of the implementation of the
marketing strategy.

Thus, at the fifth stage, we form a map with an exact indication of its elements. Next, we check its
implementation according to the criteria of the restrictions for each element. But at the sixth stage, you need to choose
one of the many valid card options. For this, we introduce the concept of a rational solution to a multicriteria
optimization problem for a set of objects in a distributed hierarchical system. This task includes optimization according
to three previously stated criteria.

As a result, according to the scheme (Figure 4), the following actions are required:
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- develop a method for synthesizing variants of the virtual promotion map;

- propose models of synthesis of map elements;

- develop a method for solving the problem of coordinating the levels of the map and its elements at one
level;

- propose a method for choosing a rational version of the card,;

- test a version of the map using real software solutions on the example of a real web project.

Conclusions

The first results of solving the problems indicated in the article are given in articles [4,5,7]. The main problem
stated in them is the formation of knowledge for transmission and storage in virtual space. We have proposed a model
for representing knowledge about a product or service, which is called the semantic core. This research work has
shown the fact of the existence of the core, as well as the fact that, as a whole, the system shown in Figure 5 can be
trained to transfer and store the semantic core we need. Thus, now it is possible to implement the tasks and assumptions
specified in the article.

The descriptions of the new object of research, called "virtual promotion”, indicated in the article, show two
interesting facts:

1) firstly, a new effect appears in the virtual space - the logistics of knowledge. These are models, methods
and technologies for transporting and storing knowledge in the network. This theory originates from knowledge
management, but uses logistics methods precisely to transport knowledge about a product, service, or an individual
person in the virtual space;

2) secondly, production cycles for the creation, transportation, storage and sale of knowledge are formed in
the virtual space. That is, it is not the goods themselves that are sold, but the knowledge of how to satisfy the given
needs with the help of goods.
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