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Preface

In its time, Xamarin, the predecessor of NET MAUI, played a crucial role in
establishing a sustained trend for cross-platform GUI applications. Business
owners, managers, and engineers were captivated by the opportunity to write
code once and run it on various platforms and devices, all while leveraging the
power of .NET.

When creating my firstapplication with Xamarin, [used only official documentation
and some blog posts from experienced colleagues. Time passed, and I worked on
many different apps. Some of them I built alone, and for others, I worked as part of
a group with more than 20 engineers. This book was born out of my desire to share

my knowledge, passion, and experience to help others grow faster in their journey
through the world of NET MAUI.

In writing this book, my goal has been to provide as much useful theoretical and
practical knowledge as possible to prepare you for work on real-world commercial
projects while minimizing any confusion about the purpose of what you're
learning.

Throughout the book, you will refresh your knowledge about .NET and C#, learn
about the fundamentals and internals of NET MAUI, its features, and how to use
them to build real-world applications with custom UI and high-quality codebase
that are reliable and easy to maintain. You will also learn about best practices and
design patterns on the path through the mixture of theory, practical examples, and
coding tasks.

This book is intended mostly for developers without commercial Xamarin and
NET MAUI experience and want to learn how to build GUI applications targeting
different platforms and devices. However, it would also be helpful for developers
with Xamarin experience who want to switch to NET MAUI and improve their
skills in building robust and reliable cross-platform applications.

Welcome aboard; our NET MAUI adventure begins! I hope you'll enjoy it. See you
on the other side.

Chapter 1: Getting Started with NET MAUI - covers a .NET MAUI environment
setup. The chapter introduces Visual Studio 2022 and the NuGet package manager.
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Besides, this chapter shows how to create the blank application from the predefined
template, and explains platform-specific debugging details and the anatomy of the
.NET MAUI solution.

Chapter 2: Upskill Essentials of C# - covers the most important .NET and C#
topics knowledge of that are crucial for understanding upcoming chapters. The
chapter introduces the concept of modern .NET and explains numerous areas,
including data types, Object-Oriented Programming, memory management and
generics, and more.

Chapter 3: Exploring .NET MAUI and Its Features - covers the fundamentals of
NET MAUJ, starting from the history of Xamarin to how MAUI works. It explains
such crucial topics as main .NET MAUI classes, HostBuilder, and application
lifecycle. This chapter is where the reader gets familiar with managing application
assets and starts creating their first MAUI application.

Chapter 4: In and Out of UI Development - allows the reader to learn fundamental
concepts related to user interface implementation. The chapter addresses the main
challenges while creating applications targeting different platforms and devices.
Within this chapter, the reader also learns the fundamental UI controls, layouts,
binding and navigation mechanisms while constantly developing the application
from the previous chapter. One of the main areas covered by Chapter 4 is the XAML
declarative markup language mainly used in MAUI to describe the user interface.

Chapter 5: Layering with MVVM - specializes the application architecture
explaining MVVM, Inversion of Control, addressing in-app navigation challenges,
and more. It also covers the usage of third-party dependency injection containers,
embedding the NoSQL database, and local persistent storage creation.

Chapter 6: Deep Dive into UI Design - covers more complex areas of UI
development. Within this chapter, the reader turns its application into a
multilanguage one that handles different color schemes and visual states reacting
to data changes. This chapter is where the application Ul appearance and behavior
become more polished and sophisticated thanks to custom animations, custom
controls, and a new group of built-in controls and features.

Chapter 7: Essentials and Community Toolkit - explains extremely helpful
libraries nearly every commercial application uses. One of them introduces a
bunch of useful, commonly used classes created by the community, like converters,
behaviors, and AsyncRelayCommand. The other introduces support for unique

Kup ksigzke


http://helion.pl/page354U~rt/e_43sk_ebook

ix

operating systems and platform APIs like Text-to-Speech, Gyroscope, or Secure
Storage.

Chapter 8: Accessibility - covers the important topic of accessibility support. The
chapter addresses the most popular accessibility issues and explains the tools and
APIs provided by operating systems and .NET MAUI to make the application
more accessible.

Chapter 9: Native Interactive Features with Shell and Blazor - introduces
alternative approaches to .NET MAUI application development. During this
chapter, the reader will turn its application into a Shell application learning the
differences between the classic approach and Shell. Additionally, they will learn
methods to optimize Shell for real-world commercial projects. Besides, this chapter
covers Blazor Hybrid applications, their concept, anatomy, and superpower.
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CHAPTER 1

Getting Started with
NET MAUI

Introduction

Let us imagine an enthusiastic mechanic who builds a car in the early 1900s in a
backyard. They do it right on the ground under the open sky without precise tools,
ergonomic toolboxes, and bright lights. Needless to say, ensuring the speed and
quality of work requires significant efforts in such conditions.

Programmers from the 70s and 80s were in pretty similar situations. They had to use
a set of separate hardware and software tools to write, compile, and debug the code
they wrote.

Because of the same reasons why mechanics eventually moved from dusty
backyards to shiny workshops, developers ended up with Integrated Development
Environments (IDE). The first IDE was created by Anders Hejlsberg, engineer of
Borland Ltd., in 1983 featuring an integrated code editor and compiler for the first
time.

Microsoft Visual Studio is a modern IDE loved by millions of software developers
around the world. It provides numerous handy development tools and features and
supports multiple development platforms and frameworks. Since Microsoft Visual
Studio is an official free IDE for the .NET Multi-Platform App UI development
framework (MAUI). The main task of this chapter is to help you learn how to
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2 Learning NET MAUI

establish an MAUI developer environment on both Windows and macOS operational
systems, take a look around, and run the blank project of an MAUI application.

Structure
In this chapter, we will cover the following topics:
e Visual Studio 2022 installation
e Visual Studio 2022 for Mac installation
e Creating NET MAUI project
e Let'smakeitalive
e Visual Studio IDE overview
e Anatomy of NET MAUI solution

e NuGet package manager

Objectives

After going through this chapter, an essential set of development tools will be
established, making your virtual workplace ready for work on MAUI projects.
Besides, you'll be familiarised with the fundamentals of the Visual Studio IDE,
MAUI project structure, and NuGet package manager.

Visual Studio 2022 installation

To install Visual Studio 2022 for Windows, go to the official website, that is, https://
visualstudio.microsoft.com/downloads/, and download the free community
version of Visual Studio 2022. At this stage, you might notice that there are three
trims of Visual Studio:

e Community
e Professional
e Enterprise

The main idea here is ‘the larger the team and project, the more likely it is that a
more advanced version of IDE is needed’. The community version is an appropriate
choice for students and individual developers. It contains all essential tools and
functionalities, and it’s free.

The tool you have downloaded is a Visual Studio Installer. It's an answer to the need
to have a single place to manage installed Visual Studio versions and modules of
each installed version:
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Installing — Visual Studio Community 2022 Preview — 17.3.0 Preview 1.0 X
Workloads  Individual components  Language packs  Installation locations
Web & Cloud (4) . i
Installation details
@ ASBNET arel wabi davalopmens ~ Visual Studio core editor
Build web applications using ASP.NET Core, ASP.NET, i R :
HTML/JavaScript, and Containers including Docker supp... e isal Stuchiocore shell exoshisgee: iricuding

syntax-aware code editing, source code control and
work item management.

A Azure development
Azure SDKs, tools, and projects for developing cloud apps
and creating resources using .NET and .NET Framework....

'I Python development

Editing, debugging, interactive development and source
control for Python.

GS\J Node.js development

Build scalable network applications using NodeJjs, an

Location
C:\Program Files\Micrasoft Visual Studio\2022\Preview Change...

By continuing, you agree to the license for the Visual Studio edition you selected. We also offer the ability to download other software with Total space required 1.02 GB
Visual Studio. This software is licensed separately, as set out in the 3rd Party Notices or in its accompanying license. By continuing, you also

agree to those licenses. Install while downloading ~ | Install

Figure 1.1: First launch of Visual Studio Installer

Since Visual Studio is a modular IDE that allows the creation of various kinds of
software products, you can select only the modules you need to make it as lightweight
as possible. Figure 1.1 represents the modules selection step of the installation wizard:

Installing — Visual Studio Community 2022 Preview — 17.3.0 Preview 1.0 X
Workloads  Individual components  Language packs  Installation locations
—7] Nodejs development

S 5 x
/2" Build scalable network applications using Node js, an Installation details
asynchronous event-driven Javascript runtime.

» Visual Studio core editor

~ .NET Multi-Platform App Ul develop...
¥ Included
v NET MAUI
.NET Framework 4.7.2 development tools
C# and Visual Basic

v
v
¥ Develapment tools for NET
v
v

Desktop & Mobile (5)

H NET Multi-Platform App Ul development
Build Android, i0S, Windows, and Mac apps from a single
codebase using C# with .NET MAUL

MSBuild
NuGet package manager
n:l NET desktop development v Optional

Build WPF, Windows Forms, and console applications IntelliCode
using C#, Visual Basic, and F# with NET and .NET Frame... =1

2 | Xamarin |

u;l Desktop development with C++

Build modern €+ + apps for Windows using tools of your
choice, including MSVC, Clang, CMake, or MSBuild.

Location
C\Program Files\Microsoft Visual Studio\2022\Preview Change...

By continuing, you agree to the license for the Visual Studio edition you selected. We also offer the ability te download other software with Total space required 13.18 GB
Visual Studio. This software is licensed separately, as set out in the 3rd Party Notices or in its ing license. By continuing, you also

agree to those licenses. Install while downloading ~ Install

Figure 1.2: Selecting the MAUI module

Let’s scroll it down and select .NET Multi-Platform App Ul development, as shown in
Figure 1.2. There are two important things you should pay attention to.

The first thing is the Preview version used. This book is being written in May 2022 and
MAUI is still unavailable for the regular version of Visual Studio. So, if the regular
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version of Visual Studio you downloaded doesn’t contain the MAUI module, go to
https://visualstudio.microsoft.com/vs/preview/ and download the preview version
of Visual Studio. However, it is believed that MAUI would have been included in
stable Visual Studio 2022 before this book goes on sale.

The second thing is the Xamarin checkbox you might notice under the Installation
details section. It's optional, but it is recommended to select it. In the later chapters,
we will touch on the differences between Xamarin and MAUL So, it might be helpful
to play around Xamarin project for better understanding. You might probably not
know what Xamarin is and how it relates to MAUIL We will talk about it in Chapter
3, Exploring .NET MAUI and Its Features.

Now, we are ready to click Install. Make sure you have a stable internet connection
during the installation process:

Visual Studio Installer
Installed Available

Al installations are up to date.

Developer News

All-in-One Search Is Getting Slicker

“,.; Visual Studio Community 2022 Preview Modify
17.3.0 Preview 1.0

Since we first previewed a brand new way to sear...
Launch Tuesday, May 17, 2022

Powerful IDE, free for students, open-source contributors, and individuals Ve

022 for Mac Release Candidate 2
for Mac 17.0 Rel Candidat.
Release notes for Mac elease Candidat

2022

Just-in-time refactoring made even easier with
IntelliCode auto suggested code for C#

Have you ever wendered if there was a teol to he.

Wednesday, May 11, 2022

View more Microsoft developer news.

Need help? Check out the Microsoft Developer

Support

Figure 1.3: Visual Studio Installer with installed Visual Studio 2022

Figure 1.3 shows what the Visual Studio installer should look like after the installation.
Call the installer from time to time to check if some updates are available. Besides,
you can add or remove specific modules from the menu hidden under the Modify
button.

The next step to take right after Visual Studio installation is checking the Android
SDK Manager configuration. The Android SDK Manager helps developers control
and update the installed native Android development tools, such as Android
Emulator, build tools, drivers, and SDKs, to target different versions of the Android
platform.
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Launch the Visual Studio and choose Continue without code. Then, go to Tools >
Android > Android SDK Manager, as shown in Figure 1.4:

Tools = Extensions ~ Window  Help Search (Ctrl+Q)
Get Tools and Features...

Manage Preview Features

o

| Android 2 I [}  Android Device Manager...
i0s > [# Android SDK Manager... | 4
Archive Manager... [E Device Log...

83 Connect to Database... M Android Adb Command Prompt...

(?é Connect to Server...

Restart Adb Server

Figure 1.4: Visual Studio tools menu

Right after you have launched the Android SDK Manager, it might offer you to
repair and reinstall SDK and SDK tools to make sure the latest versions are installed.
Click the Repair button and follow the instructions.

General advice: Keep the SDK of the last two versions of Android installed. It's
not a rare situation when you are forced to target the previous version of Android
instead of the latest one because some other parts of your infrastructure, like
the CI/CD pipelines of a build server, are not ready yet to work with the latest
version of Android SDK. So, having a previous one hundred percent reliable
version of SDK might be useful.

Figure 1.5 shows what the SDK manager should look like when it’s configured and
ready for work:

) Android SDKs and Tools

Platforms | Tools

Check or uncheck items to install or remove.

®

® ®

@ W

#) Android SDKs and Tools

Platforms | Tools

Check or uncheck items to install or remove.

Name API Level Version  Size Status

["] Android SDK Platform TiramisuPrivacySandbox Preview ~ Preview C
|

[®] Android SDK Platform 33 33 64 MB
[1 Android SDK Platform 33 2 64MB Installed |
[7] Android TV Intel x86 Atom System Image 5 780 MB
[7] Android TV ARM 64 v8a System Image 5 789 MB #
["] Google TV Intel x86 Atom System Image 5 841 MB =
[ Google TV ARM 64 v8a System Image 5 848 MB
["] Google APIs Intel x86 Atom_64 System Image 8 168
["] Google APIs ARM 64 v8a System Image 8 1GB
[ Google Play Intel x86 Atom_64 System Image 7 1GB

[W] Android API 32 32 63 MB
[V] Android SDK Platform 32 63 MB Installed

1

["] Google APIs Intel x86 Atom_64 System Image 3 1GB

[T Google APIs ARM 64 v8a System Image 3 168 C

[ Google Play Intel x86 Atom_64 System Image 3 1GB &
[®] Android 120 -5 31 1G8 ®
(W] Android 11.0 - R 30 168
[] Android 10.0 - Android10 29
["] Android 9.0 - Pie 28
["] Android 8.1 - Oreo 27

Name Version Size Status
[w] Android SDK Tools
[V] Android SDK Command-line Tools 7.0 108 MB  Installed
[ Android SDK Command-line Tools 6.0 114 MB
[] Android SDK Command-line Tools 5.0 104 MB

[¥] Android SDK Platform-Tools
[®] Android SDK Build Tools
¥ Android SDK Build-Tools 33.0.1 3301  53MB Installed

[¥] Android SDK Build-Tools 33 3300 53MB Installed
[¥] Android SDK Build-Tools 32 3200 54 MB Installed
[V] Android SDK Build-Tools 31 3100 54MB Installed

[] Android SDK Build-Tools 30.03 3003  51MB

[¥] Android SDK Build-Tools 30.0.2 30.0.2 51 MB Installed
[¥] Android Emulator 31314 363MB Installed
I NDK
[ Extras
[®] other

Figure 1.5: Final look after Android SDK installation
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