
-

20 -



-

2

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
ODESSA NATIONAL UNIVERSITY OF TECHNOLOGY 

INSTITUTE OF COMPUTER SYSTEMS AND TECHNOLOGIES
"INDUSTRY 4.0"

AUTOMATION

PROCEEDINGS
OF THE XV INTERNATIONAL SCIENTIFIC AND PRACTICAL 

CONFERENCE

OCTOBER 20 - 21, 2022

ODESSA



-

3

Organizational committee of the conference

Supervisor

Deputy Chairmen

Committee members

Panagiotis Tzionas prof. (Thessaloniki, Greece)
Qiang Huang, prof. (Los Angeles C.A., USA)

Yangmin Li, prof (Macao, China)



-

4

2022 XV 
- - . -

-



-

5

UDC 004.01/08

Information Technologies and Automation - 2022 / Proceedings of the XIV 
International Scientific and Practical Conference. Odessa, October 20-21, 2022. -
Odessa, ONTU Publishing House, 2022 246  p.

The collection includes materials of reports of conference participants, which 
are united by thematic areas of the conference.

The collection will be useful for professionals and employees of companies 
engaged in the field of IT, as well as for teachers, masters and students of higher 
education institutions studying in the areas and specialties of computer software and 
automated systems, applied mathematics and information processing, will be useful 
to professionals on computer modeling and development of computer games.

The results of research in the collection are a kind of slice of the current state 
of affairs in these areas of knowledge, which can help both professionals and 
university students to get a general picture of the development of information 
technology and related issues.

Scientific papers are grouped by areas of the conference and are listed in 
alphabetical order of the authors.

Materials (abstracts) are published in the author's edition. The author is 
responsible for the quality and content of publications.

Recommended for publication by the Academic Council of the Educational and 
Scientific Institute of Computer Systems and Technologies "Industry 4.0" them. P.M. 

Materials are submitted in Ukrainian and English.
Editor of the collection Sergii Kotlyk.



-

8

- - . - 102

105

. 
108

110

- 111

CISCO WEBEX 
) 114

. 115

, 
)

118

  
120

- 123

-
124

( 127

STEM- - 129

133
Avramchuk V. V. System to getting related videos based on text topic with ml.net and 
youtube data api. (Taras Shevchenko National University of Kyiv, Ukraine) 133

Dosanalieva A.T.  Based on android operating system " beat.development of mobile 
application "maker". (Turan University,  Almaty, Republic of Kazakhstan) 136

Kopp A.M., Orlovskyi D.L., El Arbaouti I. The software tool for error probability 
evaluation in business process mo 141

Mamenko P. P., Zinchenko S. M., Nosov P. S., Kyrychenko K. V., Mateichuk V. M. 
Automation of the exit to the ellipse of the given risk. (Kherson State Maritime 
Academy, Ukraine)

144

Seksenali A.K., Ismailova R.T. Using the distributed database systems as a 
cybersecurity improvement for fintech companies. (Turan University,  Almaty, Republic 147



-

12

List
organizations whose representatives took part in the conference

Masaryk University Czech Republic
Abylkas Saginov Karaganda Technical University Kazakhstan Kazakhstan
New Bulgarian University Bulgaria
Taras Shevchenko National University of Kyiv Ukraine
Turan University Kazakhstan
V.N. Karazin Kharkiv National University Ukraine

-

-

-
-

-

-

-



-

13

-



-

144

-004
BASED ON ANDROID OPERATING SYSTEM " BEAT.DEVELOPMENT OF MOBILE 

APPLICATION "MAKER"
Dosanalieva A.T. (a.dosanalieva@turan-edu.kz)

Turan University, Almaty, Republic of Kazakhstan

Abstract: The object of the research is software development for mobile devices. The subject of 
the study is the creation of an application to a mobile operating system using cross-platform 
programming methods. The aim of the work is to create a project "Beat.Developing a mobile 
application" Maker on the basis of the Android operating system. The developed software tool has a 
convenient and intuitive interface. Allows you to create musical models using multiple audio 
streams in real time. The application has the ability to debug the bitrate of the audio stream, as well 
as functional ability to stop and restore the playback of the melody.

Keywords: Android, Python Kivy, mobile applications, cross-platform programming.

We consider the XXI century the century of advanced technology. In terms of processing, 
storage, consumption of modern information mankind has moved far ahead of the previous century. 
Mobile devices on the market also differ from each other by their physical size, the hardware used 
and the operating program used. Of course, it is impossible to cover all such diverse devices. But 
they can be divided into general groups. Thus (statcounter.com according to the resource) we can 
divide them into 3 main groups according to the operating program used; Android, IOS and 
Windows devices. According to the devices in this group, there are only programming tools that are 
specific. For example, IOS devices must use Objective-C or Swift programming languages. In turn, 
they work only with the XCODE programming tool, which runs on the Macintosh operating 
system. The Android system, on the other hand, requires the programming languages Java or 
Kotlin. Therefore, the most correct way would be to create a program for each group individually in 
order to reach a large part of the users. However, such a step requires human and monetary 
resources. And in most cases only in the most demanded corporate projects.

In this article, we have shown an effective way to create a project, that is, choosing a universal 
approach rather than writing a special separate program for all platforms. 

The factors that led to this are as follows:
- Time savings. Ability to connect the program on multiple mobile devices at once.
- Ease of programming. Using the capabilities of the Python language using the Kivy 

framework. Ability to work in any system regardless of the operating system.
A cross-platform program is a program that can work on multiple operating systems (IOS, 

Android, Windows). Cross-platform Programming does not use a native device programming 
language, which we discussed above, because it is implemented in several systems at once. 
However, it does offer a property-level approach to native programming using constant dance 
elements through the visualization interface.

Many companies use cross-platform solutions, some are thinking about moving to them soon. 
Note that Facebook and Instagram applications operate in the React Native system.

Translated with www.DeepL.com/Translator (free version)
The advantages of common cross-platform programming:
- short time-to-market;
- application performance with native solutions;
- all programming design has a low cost;
- the code base of the program will be the same;
- less cost to troubleshoot and fix bugs in the process, and a discount on adding needed new

functionality.
- Clear programming according to the market
- Developing a project from start to finish, treating it as a complete commercial product
- Learn to create a more complex user interface
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- Learn to create a code architecture between the user interface and "low level information"
- Advanced programming development of algorithms: real-time audio playback algorithm, real-

time audio mixing algorithm, etc.
- Adjustment of audio information in real time ( on the melody model level)
- Mastering of methods of testing, improvement and optimization of the ready code
       Parameters of the platform for the project implementation: 
- Windows 10 operating system
- At least 4 Gb of RAM
- Intel core i3 or similar processor at least
- Hard disk not lower than 250 GB for storage of documents related to the project
The network model of the project is shown in Figure 1.

Figure 1-network model of the project

The project consists of 5 stages and 22 works. There are no dead-end roads. Some works 
belonging to one stage are performed in parallel. There is a connection between such works as" 
beginning-end "and" beginning-beginning". All phases of the project overlap, and many works are 
performed sequentially.

A project scheduling has also been conducted. The Gantt chart is shown in Figure 2.

Figure 2-Diagram Gantt project
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The program is called BeatMaker. BeatMaker is a beat box or drum machine. With this 
application you can create your own melody using special musical sounds and effects. Also, you 
can change the rhythm of the melody and create original music tracks.

A drum machine is an electronic musical instrument that mimics the sound of a drum kit and 
percussion instruments. Some can create artificial sound effects. Many drum machines allow users 
to create their own rhythms.

Drum machines are commonly used to record genres of electronic music such as house 
music, dance, and hip-hop. In addition, it can also be used as a metronome or as a phono tool for 
learning how different percussive rhythms sound during a lesson

BeatMaker app interface

Figure 3-interface of the BeatMaker app

Here:
1 button that sifts out the special music sound
2 tune step button
3 button to play a tune
4 button to stop the melee
5 tune progress bar
6 part for adjusting the melody rhythm. the and + buttons allow you to increase or decrease the 

melody rhythm
7 element for scrolling the screen

The structure of the Android application
Let's clarify the structure of the project. 
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3Figure 4 shows the complete project structure. 

- Figure 4-structure of the Android application

- The project consists of several folders and .py, .kv files.

- The additional Lcd that you use in the application in the folder "Font".TTF font is located.
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- The "Images" folder contains all graphic files used in the application. These files are assigned to 
all of the elements that make up the graphical user interface as a background image. Some graphic 
elements are assigned images with the names _down and _normal in order, depending on the type 
of its state.

- The folder" Sounds " = > " kit1 " contains the musical sounds used in the application. They are all 
.WAV must be in the extension. We can add other musical sounds by adding other "kit" folders to 
the "Sounds" folder.

- audio_engine.py -drum-document, which performs work with sounds according to the machine.

- audio_source_mixer.py -document that provides playback of several sounds played in real time 
without any delays.

- audio_source_one_shot.py -logic for the application when the button referring to a special musical 
sound is pressed.

- audio_source_track.py -document that provides proper playback of the tune played in the 
application.

- beatmaker.kv - main.py document describing the user interface elements according to the file.

- main.py - the most basic part of the application. This file loads Kivy and other libraries, modules 
related to the full work of the application. The tools used in the project and the necessary Kivy 
widgets are also imported. In addition, all.

py and .kv files are summarized here. And the final, basic logic of the application is described.

- play_indicator.kv-small document describing the interference elements related to the tune progress 
indicator.

      - play_indicator.py-logic of the tune progress indicator.

- sound_kit_service.py-document containing work with melodies used in the application.

- track.kv-small document, which describes the interference elements, associated with the button, 
screening a special musical sound.

- track.py-document that describes the logic of the melody steps.

- As a result of this work, a cross-platform application for the Android operating system in the 
python programming language was developed. The Kivy library was used and all the problems 
were solved. Also as a result of the work can be called an application that performs the functionality 
of a beatbox or drum machine running on the Android operating system using the basics of cross-
platform coding.

- The developed software tool has a user-friendly and intuitive interface. Allows you to create music 
models using multiple audio streams in real time. The application has the ability to debug the bitrate 
of the audio stream, as well as the functionality of stopping and restoring the melody playback. The 
developed program meets the requirements for modern software products. 
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