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FEATURES OF THE .NET MAUI FRAMEWORK FOR CREATING
A CROSS-PLATFORM APPLICATIONS

Abstract. Modern technologies that allow you to create applications for several different plat-
forms optimize the development process. The recently released .NET MAUI platform is a new
milestone in the development of cross-platform development technology. The possibilities of the
platform provided to the programmer and the features of creating applications are considered.
Keywords: .NET, MAUIL, CROSS-PLATFORM, C#, XAML, Android, 10S, mac0S, Windows, Tizen, Page,
Layout, View.

Formulation of the problem. Developing an application for several platforms
at once (i0S, Android, Windows, macOS) faces many difficulties. To create an
application for a specific platform, the appropriate tools, development environments
and programming languages are used. The development is also influenced by the
difference in approaches to building a graphical interface and its specific features.
The presence of a wide range of platforms, development tools and programming
languages increases both the time and cost of development.

Cross-platform provides the ability to easily create applications for multiple
platforms. The Xamarin platform allows you to write cross-platform applications
using the C# programming language in the modern Visual Studio environment. With
Xamarin, it is possible to create a custom user interface for each platform and write
common business logic in C# that will be used on different platforms. Xamarin offers
support for three main platforms: i0S, Android, and Windows.

The Xamarin.Forms Ul framework allows developers to create user interfaces in
the XAML markup language using C# code-behind. These user interfaces are
rendered as native controls on each platform.

Thus, the development costs and time of release of mobile products are
significantly reduced. Further improvement of this technology led to the creation of
a new platform .NET MAUI.
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Purpose of the research. Heo6xongumo paccMOTpeTbh BO3MOXKHOCTH TaThop-
Mbl .NET MAUI, ee nipeumyiIiecTBa mepeq rnpeapiayiieil miatT@opmoii, a Takke, 0CO-
6eHHOCTY CO3JaHMs Ha 3TOV CUCTeMe KPOCCIUIaTHOPMEHHbIX TTPUTOKEHMIA.

Main part. The .NET Multiplatform Application User Interface (.NET MAUI) is
a cross-platform framework for building native mobile and desktop applications
using the C# programming language and XAML. The developed applications can run
on Android, i0S, macOS, Windows and Tizen from a single common code base. .NET
MAUI is an evolution of Xamarin.Forms extended from mobile to desktop scenarios,
with UI controls redesigned for performance and extensibility.

Benefits of developing applications on MAUI:

- in the process of development, a single project is created that uses a common
code for all platforms;

- when creating applications, the .NET platform and the C# programming
language are used;

- offers a rich collection of built-in controls;

- data binding is supported;

- there are options for customizing the behavior of the visual interface and
built-in functionality;

- wide opportunities for working with graphics;

- providing direct access to the native API of each platform;

- .NET hot reload simplifies development.

A single project enables simplified and consistent cross-platform development
regardless of target platforms and provides the following features:

- one shared project designed for Android, iOS, macOS, Windows and Tizen;

- simplified debug target selection for launching applications;

- shared project resource files;

- if necessary, access to API and tools for specific platforms;

- a single entry point for a cross-platform application [1].

.NET MAUI provides a large set of controls that you can use to display data,
initiate actions, indicate activity, display collections, select data, and more.

Support for .NET hot reloading allows you to change managed source code and
XAML files while your application is running and see the changes without
recompiling.

The .NET MAUI project separates the GUI definition from the program logic by
default. Extensible Application Markup Language XAML is used to define the user

interface. XAML is an XML-based markup language for creating objects in a
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declarative way. While it is also possible to create an interface in C# code, or
combine interface creation in XAML and C# code, XAML is recommended because it
is often more concise, visually consistent, and has tooling support. XAML allows you
to organize your entire user interface into a set of pages, much like HTML does.

Each element in XAML represents an object of a particular C# class, and the
element's attributes map to properties of those classes. When you add a new XAML
page to your project, a C# code file is also added at the same time. So, when you
create a project, by default, a file with a graphical interface in XAML is added to it -
MainPage.xaml and a MainPage.xaml.cs file, where the application logic related to
the markup from the XAML file should be located. XAML files let you define the
window's interface, but you use C# code to create application logic, such as defining
control event handlers.

By default, the x:Class attribute is defined in the XAML file:
<?xml version="1.0" encoding="utf-8" ?>
<ContentPage xmlns=http://schemas.microsoft.com/dotnet/2021/maui

xmlns:x="http://schemas.microsoft.com/winfx/2009/xaml"
x:Class="App.MainPage">
<ScrollView>
<VerticalStackLayout
Spacing="25"
Padding="30, 0"

VerticalOptions="Center">

<Button
x:Name="CounterBtn"
Text="Click me"
SemanticProperties.Hint="Counter"
Clicked="OnCounterClicked"
HorizontalOptions="Center" />
</VerticalStackLayout>
</ScrollView>
</ContentPage>

The x:Class attribute points to the class that will represent this page and into
which code from XAML will be compiled.
The corresponding code file MainPage.xaml.cs has the following code:

namespace App;
public partial class MainPage: ContentPage
{
int count = 0;
public MainPage ()
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{

InitializeComponent () ;

}

private void OnCounterClicked (object sender, EventArgs e)

{

count++;
CounterBtn.Text = $"Clicked {count} time(s)";

SemanticScreenReader.Announce (CounterBtn.Text) ;

}

The class constructor retrieves the GUI code, initializes all the objects defined
in the XAML file, sets the element structure, attaches the event handlers defined in
the C# code file, and creates the object tree. So the code from XAML is used to build
the interface.

In the XAML definition of the button, the x:Name attribute assigns a name to
the element. When compiling the application, a private variable with this name will
be created. The Clicked attribute sets the button's click handler. It has the value
"OnCounterClicked" and the C# code has a method with the given name that handles
clicks on this button.

The user interface of a .NET MAUI application consists of objects that map to
the native controls of each target platform. The main control groups used to create
the user interface of an application are Pages, Layouts, and Views.

A .NET MAUI page usually takes up the entire screen or window. It contains a
layout which contains views and possibly other layouts.

.NET MAUI defines the following pages:

» ContentPage displays a single view and is the most common page type.

» NavigationPage provides hierarchical navigation, allowing you to move back
and forth through pages as you wish.

 FlyoutPage manages two related information pages: a flyout page with items,
and a detail page that provides details about the items on the flyout page. Different
behaviors apply for phones and for tablets or desktops.

» A TabbedPage consists of a series of pages that can be navigated through
using tabs at the top or bottom of the page, and each tab loads the content of the
page [2].

.NET MAUI layouts are used to group Ul controls into visual structures, and
each layout typically contains multiple views. Layout classes usually contain logic
for setting the position and size of child elements.
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.NET MAUI has the following layouts:
» StackLayout arranges nested elements in a row either horizontally or

vertically.

» AbsoluteLayout allows you to set the exact size and position coordinates for
nested elements on the page.

e Grid arranges nested elements in the form of a table.

 FlexLayout allows you to lay out or wrap your child elements with different
alignment and orientation options [2].

.NET MAUI views are user interface objects such as labels, buttons, and sliders,
commonly referred to as controls in other environments. For all views it is possible
to set the height and width, outer and inner padding, horizontal and vertical
alignment.

Resources are used to share different elements of common components.
Resources include styles, control templates, data templates, converters, and colors.
Any visual object can reference XAML resources.

Data binding is one of the key aspects when building applications on the .NET
MAUI platform. It allows you to link two properties of different objects in such a way
that changes in the property of one object automatically lead to a change in the
property of another object. Data binding in XAML helps reduce the size of your code-
behind file. By replacing procedural code in event handlers with declarative code or
markup, the application is simplified and more understandable.

Triggers in .NET MAUI also allow you to declaratively specify some actions that
are performed when properties of a visual element change, data changes, or events
are fired.

To create a .NET MAUI application that uses cross-platform code, follow these
steps.

1. When creating a project, you must select a debug target (for example,
Android Emulator).

2. Specify the user interface using XAML and interact with XAML elements
using C# code.

3. Views are created and their data binding.

4. Navigation is used to move through the pages of the application.

Conclusions. The .NET MAUI platform provides the ability to create both
mobile and desktop applications with a single interface. The developer is offered
ample opportunities to organize the structure and select user interface controls.
Separating the GUI definition from the program logic allows for more efficient
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development and maintenance of applications. In addition, MAUI's deep integration
with other .NET tools and services ensures high performance in the applications you
create.
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Moxcnueocmi ¢ppetimeopky .NET MAUI 3i cméopeHHsA
Kpocnaiamgopmoeux dodamkie

Kpocnnamgopmenicmo Hadae moxcnugicmo e2ko i npocmo cmeopiosamu hpozpamu
ons Oekinvkox naamcopm. Ilupoko suxkopucmosysaHa niamgopma Xamarin 003807s€
cmeoprosamu e1acHuti inmepagetic kopucmysaua 011 KOXCHOI naamgopmu i nucamu Moo
npoepamysamHs C# 3azanvHy O0i3Hec-J102iKy, sKa Oyde BUKOPUCMOBYBAMUCS HA Pi3HUX
naameopmax. Xamarin nponoHye niompumky ons mpwox ocHogHux naamegopm: iOS, An-
droid ma Windows. O0Hak icHytoua niamgopma Xamarin mae pso Hedonikie. ITodanvuie
800CKOHAEHHS JAHOI mexHOI02ii cnpuuuHUI0 cmeopeHHs Hoeoi niamgpopmu .NET MAUL

HeobxioHo posenaHymu moxciusocmi nnameopmu .NET MAUI, ii nepesazu neped
nonepeoHvor0 naamgopmorn, a maxkoxuc 0coOIUBOCMI CMBOPEHHS Ha yili cucmemi
Kkpocnaamgopmosux dodamkis.

Inmepaetic 6azamonnamgopmroi npozpamu .NET — ue kpocniamegopmosuti ppetimeopk
0151 CMBOPEHHS 8NIACHUX MOOLIBHUX | HACMIIBHUX NPOZPam 3a 00NOMO20t0 MO8U NPOPAMYBAHHSL
C# i XAML. Po3pobneHi npoepamu moxcyme npaurosamu Ha Android, iOS, macOS, Windows ma
Tizen 3 eduHoi 3azanvHoi 6asu Kody. Y npoueci po3pobku dodamkie Ha MAUI cmeopioemucs
€0UHULI NPOeKM, W0 BUKOPUCMOBYE 3A2albHULl KOO O/1sL 8CiX naamgopm, UKOPUCMO8YEMbCS
naamepopma .NET ma mosa npozpamyeanHs C#. Po3poOHUKY HAOAEmMbCc 6dzama KoneKuis
80Y008AHUX efleMeHMIB YNPABJIiHHSL, MOMUIUBOCMI NPUB'SI3KU OAHUX, HANAWMYBAHHSI NOBEOIHKU
8i3yanbHo20 HMepgeticy ma 86y008aH020 (QYHKUIOHATY, WUPOKI MOMUIUBOCMI pobomu 3
epagpixoro. Ipu HeobxidHocmi icHye npsimuti docmyn do HamueHux API koxHoi nnamgopmu ma
eapsive nepezasarmaxceHHst .NET, sike cnpowjye po3poOKy ma Hanazo0xeHHs Npozpamul.

Taxum uunom, nnam@popma .NET MAUI Hadae MOMIusicme CmMeOpeHHs SK
MOOGiNbHUX, maxk i HacmineHux dodamkie 3 €duHum iHmepgeticom. Po3poOHUKY
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NPONOHYIOMbCS WUPOKI MOMAUBOCMI 3 Op2aHizauii cmpykmypu ma 8ubopy ejiemeHmis
ynpaeniHHsa inmepgeticy kopucmysaua. ITodin eusHaueHHs epagiuHozo iHmepgeticy 8id
npozpamuoi Jyoziku 00380/8€ Oinbld epekmusHo po3pobasmu ma nidmpumysamu
npozpamu. Kpim mozo, enuboka inmeezpayis MAUI 3 iHwumu iHcmpymeHmamu ma
cyncoamu .NET 3ab6e3neuye 8ucoKy npo0yKmMusHicms cmeopreaHux 000amxis.

IToHomapboB Irop BosogumupoBuy - KaHAUAAT TeXHIUHUX HayK, JOIEeHT Kade/-
pU eNeKTPOHHUX O0YMCIIOBAIbHUX MaliMH (GakyabTeTy (i3Mku, eJeKTPOHiKM Ta

KOMIT I0OTepHUX cucTeM JIHITTpOBChKOIO HalliOHAJIbHOTO YHiBepcuTeTy iM.O.I'oHUapa.
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