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.NET Multi-platform Development -- Xamarin

[

I'I Android Native Ul . i0S Native Ul
Your Shared Application Code (C#/XAML)

NET  Android
APIs  Bindings MW

®

Android.*  Java* .NET APIs Bindings i0S APls

Linux Kernel Unix-Like Kernel




.NET Multi-platform App Ul (MAUI)

NET 6

NET Multi-platform App Ul
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App Store Preview

MusicFans [(z+]

HD-Music B

Designed for iPad

MusicFans(ZX ) FH Xamarin Forms AR, Zi#5F

macOS/Windows UWP/iOS/Android

Tracks 01 00:05:49

Hooked on Mozart

I ==
wav/flac/ape/tta/wv/dsf/dff/ogg/opus/m4a/aiff/aac/mp3

Hooked On Classics... More Hooked On Cl...

RS 3T Linux B9 35

Tchaikovsky 1812 Hooked on America

Hooked on Mozart Hooked on Mozart
| More Hooked On Classics G!a @ More Hooked On Classics @ @

MusicFans features:

1. Support FLAC(Fr sless Audio Codec), APE(Monkey’s Audio), PCM WAVE &
support MP3 Audio file playing.

2. Support CUE playlist

3. Support background and screenlocked playing, automatically continue after ph

What's New
This app has been updated by Apple to display the Apple Watch app icon.

Bug fix

Ratings and Reviews

50 outof 5




C#. ETF XAML BJUIHEZE

Uno Platform

87

7,176
2.2%

10.0

8 days ago
C#

GNU General Public License v3.0 or later

Project

@ Mentions

¥ Stars

B Growth
4' Activity

Latest Commit

<{> Language

License

Avalonia

171
15,948
3.7%

10.0

2 days ago
C#

MIT License

The number of mentions indicates the total number of mentions that we've tracked plus the number of user suggested alternatives.
Stars - the number of stars that a project has on GitHub. Growth - month over month growth in stars.
Activity is a relative number indicating how actively a project is being developed. Recent commits have higher weight than older ones.

For example, an activity of 9.0 indicates that a project is amongst the top 10% of the most actively developed projects that we are tracking.
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Open Source

Avalonia Ul is open source, free to
use and always will be. Clone the

source today to dig deeper.

Cross Platform

Deploy to the platforms you care

about with ease.

Visual Studio Extension

The free VS extension provides
everything needed to start,
including a XAML previewer.

Reuse Existing Skills

Leverage existing knowledge,
code and packages to kickstart

your project.

JetBrains Rider &
ReSharper
letBrains deep understanding of

Avalonia Ul shines through with
rich Rider and ReSharper support.

Commercial Support

Get the support your project
needs with one of our commercial
support agreements. Help you

can count on.




Avalonia Architecture

Avalonia Ul

netstandard2.® | net6.@

Bindings

Logical /Visual Tree
Layout

Controls
Renderex(s)

Styles, etc

.MNET Framework 4.5+
Mono
IRuntimePlatform
.MET Core

net6.0 android [/ ios

Avalonia.Xaml

netstandard2.@ | nets.8 WIHEI
Llibx11 (Linux)
nE?::al?d:iz+l|;!T1:Ei.:. 8 Xamarin.iOS
Xamarin.Android
IWindowingPlatform Avalonia.Native (mac0s)
Blazor WASM (ueb)
VNC
IDE Previewer

IRenderingPlatform 4T: Direct2D
Skia




Avalonia Ul

E2  Controls

e Displaying images
¢ Date and time controls

* Menus

Layout

Layout controls provide ability for developer to arrange child controls according to specific rules.

Border

A control which decorates a child with a border and background.

Canvas

A panel that displays child controls at arbitrary locations.

DockPanel

A panel which arranges its children at the top, bottom, left, right or center.

Expander

A control with a header that has a collapsible content section.

Grid

A flexible grid area that consists of columns and rows.

GridSplitter

Redistributes space between columns or rows of a Grid control.

Panel

Base class for controls that can contain multiple children.

RelativePanel

Defines an area within which you can position and align child objects in relation to each other or
the parent panel.

ScrollBar




Avalonia Bgi=

- Avalonia HRIRVARZS/T 0.10.18, 1FZINEERITGTE

- Avalonia BY F—1%1ThRZs 9 11.0
https://github.com/AvaloniaUl/Avalonia/



Avalonia F &35 1% & (Ubuntu 22.04)

e .NET SDK %3t

sudo apt-get update &&\
sudo apt-get install -y dotnet-sdk-6.0

Ubuntu 20.04 570 Microsoft package signing key Az package repository

wget https://packages.microsoft.com/config/ubuntu/20.04/packages-microsoft-prod.deb -0 \
packages-microsoft-prod.deb

sudo dpkg -i packages-microsoft-prod.deb
rm packages-microsoft-prod.deb
« & Rider i

sudo snap install rider --classic




Avalonia F &£ ¥1151& & (Ubuntu 22.04)

ZZE Rider BY Avalonia Plugin
Add Plugin Repository: https://plugins.jetbrains.com/plugins/dev/14839

79 Rider %2 Avalonia Templates

dotnet new --search ava
dotnet new --install Avalonia.Templates



Avalonia FF X I£1518 & (Windows 10/11)

https://www.jetbrains.com T & exe 3£ Rider

https://www.jetbrains.com T Visual Studio HJ Rider .NET F4&# & ReSharper



https://www.jetbrains.com/
https://www.jetbrains.com/

Visual Studio 2022 Z&3£

Create a new project

Recent project templates

Avalonia .NET Core MVVM App (AvaloniaUl)

8 .NET MAUI App

Rider ¥ &

All platforms Desktop
No ct matches found
Other results based on your search

Avalonia .NET Core App (AvaloniaUl)
" A cross-platform Avalonia Ul Application

C# avalonia avaloniaui ui

¢ Avalonia Cross Platform Application (Avaloniall)




Rider BY Avalonia 2

FF

2 IRIR

&1 o f2

400>

OmL@ =i H

aoooooan

Empty Solution
More Templates

.NET / .NET Core
Class Library
Console Application
Desktop Application
Unit Test Project
ASP.NET Core Web Application
Android
i0S
Worker Service

.NET Framework
Class Library
Console Application
Desktop Application
Unit Test Project
ASP.NET Web Application
Shared Project
Unity Class Library

C++
Library
Console Application
Unit Test Project
Xamarin
Library
Application
Unit Test Project
Other

Mac Catalyst Binding Library
Mac Catalyst Class Library
Mac Catalyst Application
MAUI
Avalonia .NET Core MVVM App
Avalonia .NET Core App

Avalonia Cross Platform Application

Other > Avalonia .NET Core MVVM App

Template author: AvaloniaUl

Solution name: AvaloniaApplication]
Project name: AvaloniaApplication]

Solution directory: c\pzs
Put solution and project in the same directory

Create Git v repository
Language: C# b
Framework:
Resulting project structure Project template info

AvaloniaApplication1\AvaloniaApplication1.sIn
AvaloniaApplication1\AvaloniaApplication1\<project files>

Create

v

Cancel



¥ Eqlorer

File Edit View Navigate Code Refactor

P Version Control = Q Search everywhere  Shift+Shift

£ Solution

@ Q
v & AvaDemo - 1 project
~ c?; AvaDemo
v A Dependencies
v {3 Imports
> {91 Sdk.props
v & Sdk.targets
> &) Microsoft.CSharp.targets
> &) Microsoft NET.ApiCompat.targets
> £ Microsoft NET.Sdk.BeforeCommon.targets
> £ Microsoft NET.Sdk.targets
£) NuGet.Build.Tasks.Pack.targets
~ B NET6.0
v E1] Assemblies
> 5 Implicit
> 1 Analyzers
v [ Packages
> ‘@ Avalonia.Desktop/0.10.18
> '@ Avalonia.Diagnostics/0.10.18
> ® Avalonia.ReactiveUl/0.10.18
> ‘@ Avalonia/0.10.18
‘® XamINameReferenceGenerator/1.3.4
> &1 Frameworks
> ] Source Generators
v [ Assets
& avalonia-logo.ico
1 Models
~ [ ViewModels
C# MainWindowViewModel.cs
C# ViewModelBase.cs
~ [ Views
> <= MainWindow.axaml|
> (= App.axaml
C# Program.cs
C# Viewlocator.cs
% Scratches and Consoles

Build Run Tests

Tools

Il

VCS Window

hd
Y

e d

Help

-

2

(€]}

C# MainWindowViewModel.cs X

namespace AvaDemo.ViewModels

ViewModelBase

public string Greeting => "Welcome to Avalonia!";

{
[# 2 usages
o public class MainWindowViewModel
i
1 usage
1
¥

MainWindow.axaml

<Window xmlns="https://github.com/avaloniaui"

xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

xmlns:vm="using:AvaDemo.ViewModels"

xmlns:d="http://schemas.microsoft.com/expression/blend/2088"

xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
mc:Ignorable="d" d:DesignWidth="800" d:DesignHeight="450"

x:Class="AvaDemo.Views.MainWindow"
Icon="/Assets/avalonia-logo.ico"
Title="AvaDemo">

<Design.DataContext>
<vm:MainWindowViewModel/>
</Design.DataContext>

<TextBlock Text="{Binding Path= (MainWindowViewModel). Greeting}"

</Window>

HorizontalAlignment="Center"

VerticalAlignment="Center"/>
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W Explorer

File Edit View Navigate Code Refactor

P Version Control | Q Search everywhere  Shift +Shift
&£ Solution
@ Q

v @ AvaDemo - 1 project
v cﬁ AvaDemo
v A Dependencies
a 'ﬁl'imports
> 9 Sdk.props
v £ Sdktargets
> B Microsoft.CSharp.targets
> £ Microsoft NET.ApiCompat.targets
> £ Microsoft NET Sdk BeforeCommon targets
> B Microsoft NET Sdk targets
£ NuGet.Build.Tasks.Pack.targets
v K NET6.0
v Bo Assemblies
> 5 Implicit
> £ Analyzers
~ [ Packages
> '@ Avalonia.Desktop/0.10.18
> '@ Avalonia.Diagnostics/0.10.18
> '@ Avalonia.ReactiveUl/0.10.18
> '@ Avalonia/0.10.18
‘® XamINameReferenceGenerator/1.3.4
> 53 Frameworks
> 4 Source Generators
v [ Assets
avalonia-logo.ico
1 Models
v [ ViewModels
C# MainWindowViewModel.cs
C# ViewModelBase.cs
v [ Views
> (@ MainWindow.axaml
> «(® App.axaml
C# Program.cs
C# Viewlocator.cs
?o Scratches and Consoles

)

Build Run Tests Tools

lo]

VCS Window Help AvaDemo

& -

C# MainWindowViewModel.cs X

(@ MainWindow.axaml X

= ¢ N o

o~

20
21
22
23
24

25
26
27
28
29
30
31

using ReactiveUI;
namespace AvaDemo.ViewModels
{
2 usages
To public class MainWindowViewModel : ViewModelBase
{
private string _Greeting = "Hello";
3 usages
public string Greeting
{
get
{
return _Greeting;
}.
SEL
{
JBreeting = this.RaiseAndSetIfChanged( backingField:ref _Breeting, value);
}
I
2 usages
public MainWindowViewModel()
{
Greeting = "Hello from Ava";
I
[ 1 usage
public void ButtonCommand()
{
Greeting = "Press Value";
1
}
}
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Avalonia Ul Data Binding

; Ul 4BER4 View Model £

<Design.DataContext>
<vm:MainWindowViewModel/>
</Design.DataContext>

: UI 5B%E a5

<Menultem Header="_Preference..." Command="{Binding
Path={MainWindowViewModel}.PreferenceCommand}" CommandParameter="menu item">
<Menultem.lcon>
<Image Source="/Assets/gear.png" />
</Menultem.lcon>
</Menultem>

: BIESRE :

<Image Name="note" Width="20" Source="{Binding Path= {Albumnltem}.note}"
HorizontalAlignment="Left"></Image>




WPF(Xamarin.Forms) 487 €UI I B chE i

B E X ZEKE T INotifyPropertyChanged:

public class Person : INotifyPropertyChanged

BEENX:

public string PersonName
{
get { return name; }
set
{
name = value;
// Call OnPropertyChanged whenever the property is updated
OnPropertyChanged();



Avalonia #8EUI BYE hEH

BE X EIKETF ReactiveObject :

public class Albumltem : ReactiveObject

BEEN:

private Bitmap _note = null;
public Bitmap note
{
get => _note;
set => this.RaiseAndSetlfChanged(ref _note, value);

}



4. P/Invoke(Native Interoperability)



C# Data Types Alias

C# type keyword
bool
byte
sbyte
char
decimal
double
float

int

uint
nint
nuint
long
ulong
short

ushort

.NET type
System.Boolean
System.Byte
System.SByte
System.Char
System.Decimal
System.Double
System.Single
System.Int32
System.UInt32
System.IntPtr
System.UIntPtr
System.Int64
System.UInt64
System.Int16

System.UInt16




5&@iZ P/Invoke (Platform Invoke) A C FEEXZy @

C# type

bool
char
byte
sbyte
short
ushort
int
uint
long
ulong
float
double

C# 5 C/C++ BEANZELAINILY,

C/C++ type
bool (with int fallback)
wchar_t (or char if necessary)
unsigned char
char
short
unsigned short
int
unsigned int
__1int64
unsigned __int64
float
double

Bytes
usually 1
2 (1)

1

—_—

0o »H 00 00 A DM NN

Range
true or false

Unicode BMP

.........

O to 255

-128 to 127

-32,768 to 32,767

0 to 65,535

-2 billion to 2 billion

O to 4 billion

-9 quintillion to 9 quintillion
0 to 18 quintillion

7 significant decimal digits

15 significant decimal digits




4
L4

@812 P/Invoke (Platform Invoke) B C FEiK %X

- FRESI

[Dlllmport(“NativeLib.dll", CharSet = CharSet.Auto)]
// void do_something(char *str);
private static extern void do_something(string str);

FTERR(ONE

s

[Dllimport("NativeLib.dll", CharSet = CharSet.Auto)]

// string S do_something(char *str);
private static extern IntPtr do_something(string str); ®

FBF Marshal PtrToString #5279 Managed Code HY string



3833 P/Invoke (Platform Invoke) B C FEEKIEK

- P BREXR(EEM).

[Dllimport(“NativeLib.dll")]
// void do_something(MyClass data);
// MRIRE B A ¥R E X R 17
[StructLayout(LayoutKind.Sequential)]
class MyClass {

uint age;

uint grade;

private static extern void do_something(MyClass data);
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3= ¢

@ C* code sample.cs X

D: > LiveEvents > dotMetConf > 2022 > € code sample.cs

@12 P/Invoke (Platform Invoke) iR C FEEKI%X

] FEle Edit Selection View Go Run Temminal Help «code sample.cs - Visual Studio Code

L 1
2

¥ E
& E
- 5
& 6
7
: 8
a 9
| 10
11

H 12
] 13
14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Q@ 29
& 30
X ®oho

public class Bass

{
#if LINUX

//X64 and aarch64 are the same for bass lib
public const string BassAssembly ="./libbass.so";

#elif WIN

public const string BassAssembly ="./bass.dll";
#elif OSX

public const string BassAssembly ="./libbass.dylib";
#endif

// typedef uint32_t DWORD; typedef uint64_t QWORD,;

[Dllimport(Bass.BassAssembly, CharSet = CharSet.Auto)]

// HSTREAM BASSDEF(BASS._StreamCreateFileUser)(DWORD system, DWORD flags, const BASS._FILEPROCS “proc, void *user);
public static extern uint BASS_StreamCreateFileUser (uint system, uint flags, BASS_FILEPROCS proc, IntPtr user);

[Dllimport(Bass.BassAssembly, CharSet = CharSet.Auto)]

//HSTREAM BASSDEF(BASS._StreamCreatefile)(BOOL mem, const void *file, QWORD offset, QWORD length, DWORD flags);
public static extern uint BASS_StreamCreateFile(bool mem, string file,uint offset,ulong length,uint flags);

In33 Col1 Spacess4 UTF-8 CRIF (3 C& @ Golive

Q

c
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NET %43

PR AR SEEE
FARFFA /9 JSON FRFE/F T

7’

System.Text.Json.JsonSerializer:
public static string Serialize<TValue>(TValue value, JsonSerializerOptions? options = null)

public static TValue? Deserialize<TValue> (string json, System.Text.Json.JsonSerializerOptions? options
= default)

—



NET B RFFIEAFTH

] FEle Edit Selection View Go Run Temminal Help «code sample.cs - Visual Studio Code

@ C* code sample.cs X

D: > LiveEvents > dotMetConf > 2022 > € code sample.cs

§eo 1 // Save current Album list to disk
0 2 public async void SavelListCommand(string encode)
3 {
& 4 SaveFileDialog f = new SaveFileDialog();
Ao 5 f.InitialFileName = ".mf";
! 6 string? file = await f.ShowAsync(MainWindow.current);
7 if (file != null)
a &t
- 9 // serialize dotnet object to text file/utf8 bytes
= 10 if (encode != "string")
0 11 {
= 12 byte[] jsonUtf8Bytes = JsonSerializer.SerializeToUtf8Bytes( allItems);
] 13 using var writer = new BinaryWriter(File.OpenWrite(file));
14 writer.Write(jsonUtf8Bytes);
15 writer.Close();
16 } -
17 else
18 {
19 var options = new JsonSerializerOptions { WriteIndented = true, MaxDepth = 300};
20 string jsonString = JsonSerializer.Serialize<List<AlbumItem>>(_allItems,options);
il File.WriteAllText(file, jsonString);
22 '
23 }
24 } ._—ﬂ"_'
25 }
26
27
28 (8}
Q@ 29

a > u
X ®oho

In33 Col1 Spacess4 UTF8 CRIF (3 C¢# @ Golive 2



TR NET HR

£y
*) FEile Edit Selection View Go Run Terminal Help code sample.cs - Visual Studio Code
@ € code sample.cs X
D: > LiveEvents > dotMetConf > 2022 > € code sample.cs
§eo 1 // Load Album list from disk
20 2 private void GetAlbumListFromFile(string file, string encode)
3 {
& 4 if (encode != "string")
" {
- 6 FileStream fs = new FileStream(file,FileMode.Open,FileAccess.Read);
7 BinaryReader br = new BinaryReader(fs);
A 8 long numBytes = new FileInfo(file).Length;
= 9 byte[] utf8Bytes = br.ReadBytes((int)numBytes);
= 10
0 11 var utf8Reader = new Utf8JsonReader(utf8Bytes);
= 12 allItems = JsonSerializer.Deserialize<List<AlbumItem>>(ref utf8Reader)!;
& 13 }
14 else
15 {
16 // deserialize json string to object
17 string jsonString2 = File.ReadAllText(file);
18 allTtems = JsonSerializer.Deserialize<List<AlbumItem>>(jsonString2)!;
19
20 }
21}
22
23
24
25
26
27
28
@ 29
£52 30
X ®oko

In 33, Col 1

Spaces:4 UTF8 CRLF (3 C&# @ Golive
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Non-Windows System Drawing

Windows : System.Drawing

®
AvaloniaUl: Avannia,Media,Imaging System. Drawing 8 % 3T SLL IR ME RAHINT FI R 7 2R — LR,

e f£Windows, System.Drawing {XEiTFGDI+2{ERFHFHFNE, FLWindows SKUS Windows Server Core
g Windows Nano) FAEEUANEER 0S N—Eo. WRERLGRATEHBLEMSEE, NEfTREs%

Loz
An exper.lmental CrOSS'plathI'.m natlve gra.phICS llbra ry: o IR ERREEEREET GDI+ , [ Windows BRZZ AR ASP.NET Core F[] System.Drawing ASP.NET R
httpS//g |thu bcom/d Otnet/M |CrOSOftMau |G raph ICS F15, HULEERFFSystem.Drawing.Common? NuGetB R, H&31E System.Drawing.Bitmap

System.Drawing.Font . {B2, @&ETEIPAIETESE (40 System.Drawing.Color . .
System.Drawing.Size System.Drawing.Point System.Drawing.Rectangle ) BJLAZE{E{al i FEf2FH{EA.

e £ NET 5 F12EIkAH, System.Drawing.Common® NuGet B F Windows. Linux l mac0s, 1BZ, F
HE—EFEER, 7 Linux fl macOS &, GDI+INgEMlibgdiplus?) FESER], EMEAT, AZ¥ Linux 21T
P ASRELE, 325 GDI+ fll macOS EWindows#IFiEINEE. FE—EFES, HM libgdiplus TEA
A, FHET Linux ] macOS H{#H System.Drawing.Common BIHRAYZER | N8 IAEE libgdiplus, BX
HRES, B2 M7ELinux ER% NETZ7Emac0S &% NET,

o TE NET 6 RREShRAH, System.Drawing.Common® NuGet B{X7Ef WindowsIR{ERF EZFIF, BXIFHMGE
2, 1BZ(d {{3ZFSystem.Drawing.Common Windows,

NRETESHARF—BER, BiNAERINEE Systen.Drawing ImageSharp. SkiaSharp. WindowsB{RE ]

Microsoft.Maui.Graphicse , £ &
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Thank youl!

Let's build amazing apps with .NET 7
get.dot.net/7
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