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YJIK 1082-004
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-platformprogramming.

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 sizeythe 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 agcording to the resource) we can
divide them into 3 main groups according to the oOperating program wsed; 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 demandedi€orporate projects.

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

The factors that led to'this are asdfollows:

- 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 systém regardless of the operating system.

A cross-platform program is a program that can work on multiple operating systems (IOS,
Android, Windows). Cress-platform Programming does not use a native device programming
language, which we diseussed 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 threugh the visualization interface.

Many. companiesiuse 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.

v

# 06.06.22

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.

BB e oo s -

®

-

% |

Hassanne Npopomwn... Hauano
BPython Kivy ”;;opuinge Android qoc;m?o wacay o 11 anein 11.04.22 8:00
KymoiCTom Bacranys: 0 anei 11.04.22 8:00
[EPHobanm paspnay 1 Anei 11.04.22 8:00

BacTanyi xoba kenemMManase-ana xocapnay
Woba opeiHaa yweITaDEH BHbTay
Koba xaproisin asipney were Bexity

1aems 11.04.228:00
1aems 12.04.22 8:00
1aenw 13.04.22 8:00

Kobanar KyTineTin PoiH i 1 aems 14.04.22 8:00

| EdMobansi Tanpay 6 fnei 15.04.22 8:00
MoBiineni kocemuanap KapeFsH Tangay 6 aneii 15.04.22 8:00
MOBHIL IYPLIFEINaD KOCHMUS 3PXHTEXTYPaCLH Tanaay 6 aweit 15.04.228:00
Mobara Nkt HAPLIKTaFL! 5aF AAPNAMANGIK XACAKTANAFE TaNAAY 6 aneii 15.04.22 8:00
MKobara Nl HapIKTaFb! Har AapRanansi Tingepre Tanaay 6 avei 15.04,22 8:00

| EPKoba poaimes 5 el 25.04.22 8:00

TelxsKansK TaNCHPMaHs! aibHaay mave BexiTy
[vsait wewimai asiphey xare bexity
WnTepdedic makeTTepiH a3ipney xane BexiTy

F¥obanbi bargapnammanay wane Tecriney
[ 5aF 1 APNAMEHBIH WYMBIC XACAY ANTOPUTMIM 33pDNey
N xepexi 6ar, KACAKTaMAHS! OPHATY 1 aens 05.05.22 8:00
" Kocweuwa Python Kivy, AudoStream, Cython KiTanxaranaps opraTy 1 nere 06.05.228:00

Barpapnama Koaoe Python Tinmae xasy

2 aneit 25.04.22 8:00
2 aneit 27.04.22 8:00
1aems 29.04.22 8:00
22 anei 02.05.22 8:00
3 aneii 02.05.22 8:00

14 aneit 09.05.22 8:00

Android QX ywin 6ar aapnamansi koaTs! Kivy KiTamaxacsmen SipikTipy 14 areit 09.05.22 8:00

Bdipnenren MHTEDDEIC MAKETTEDIM IKXe acsPY
DyHKLHIOHANABIK TECTINEYAI BTKIZY
TecTineyaeH aHbIKTaNFaH CIKECT3AIKTEPAI X0
Bacranxb cyik
Baraapnama KaTenepi aHoIKTay
Karenepai xo0
Kocbimuars ioxe Kocy
KyMoICTHH aRKTaNYS!

14 anest 09.05.22 8:00
2 aneit 27.05.22 8:00
1 aes 31.05.22 8:00
1 Aned 01.06.22 8:00
2 areit 01.06.22 8:00
1 aerw 03.06.22 8:00
1 aevw 06.06.22 8:00
0 anedt 06.06.22 17:00
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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

SHAKER

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 " = > " kitl " contains the musical sounds used in the application. They are all
.WAYV 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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