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In this Tutorial we will create a basic .NET MAUI 
App with CRUD functionality using SQLite.

• Introduction

• SQLite

• SQLite in .NET MAUI

• App Example – “User App” with CRUD 
functionality
– Create - “Save User”

– Read - “Get Users”

– Update - “Update User”

– Delete - “Delete User”

The App made will only 

demonstrate basic CRUD 
principles in .NET MAUI using a 
SQLite database. User interface 

and code quality is not so much 
in focus in this tutorial, but it is 
of course very important.
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.NET MAUI
• NET Multi-platform App UI (.NET MAUI) Framework.

• .NET MAUI is developed by Microsoft.

• With .NET MAUI we can create Apps for Android, iOS, 
Windows and macOS in Visual Studio and C# and 
XAML.

• You can also use Visual Studio Code with the .NET 
MAUI extension for Visual Studio Code.

• Webpage: https://dotnet.microsoft.com/apps/maui

https://dotnet.microsoft.com/apps/maui


.NET MAUI in Visual Studio
You need to install the “.NET MAUI Workload” using the Visual Studio Installer (search for 
Visual studio Installer in Windows Search):



.NET MAUI in Visual Studio
Visual Studio has a built-in Template 
for making .NET MAUI Apps



Use of Databases in Apps
• If you need to store more complex data structures with relationships, 

etc., a relational database is a good choice. 

• An app often needs both local storage and central storage of data. 

• Some data or settings can be stored locally, such as settings if you 
want light or dark mode, font sizes, etc. 

• While data that users, multiple users or on multiple devices typically 
must be in a central database that is in the cloud (and not locally on 
the phone). This can be e.g. forum posts, weather data, information 
about your bank account, etc. To access such a database from the App 
you typically need to create and use a Web API. This alternative is not 
the focus in this tutorial.
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SQLite
• SQLite is a miniature database that in principle has 

the same basic functions as other SQL databases, 
such as, e.g., SQL Server, MySQL, PostgreSQL, etc.

• Due to its small size, it is perfect for Apps on 
smartphones.

• https://sqlite.org

• https://en.wikipedia.org/wiki/SQLite

https://sqlite.org/
https://sqlite.org/
https://en.wikipedia.org/wiki/SQLite
https://en.wikipedia.org/wiki/SQLite
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Microsoft.Data.Sqlite
• Microsoft.Data.Sqlite is a lightweight ADO.NET 

provider for SQLite.

• It implements standard ADO.NET functionality such 
as DbConnection, DbCommand, and 
DbDataReader, etc. 

• This can be compared to Microsoft.Data.SqlClient, 
which is used in Windows Forms and ASP.NET 
applications communicating with an SQL Server 
database.



Microsoft.Data.Sqlite - NuGet



SQLite in .NET MAUI
• You can integrate SQLite into .NET MAUI apps, to 

store and retrieve information in a local database 
stored on the phone.

• In MAUI, it is common to put the file in 
FileSystem.AppDataDirectory, which is a safe, 
per-app folder on all platforms.

• .NET MAUI local databases: 
https://learn.microsoft.com/dotnet/maui/data-
cloud/database-sqlite

https://learn.microsoft.com/dotnet/maui/data-cloud/database-sqlite
https://learn.microsoft.com/dotnet/maui/data-cloud/database-sqlite
https://learn.microsoft.com/dotnet/maui/data-cloud/database-sqlite
https://learn.microsoft.com/dotnet/maui/data-cloud/database-sqlite
https://learn.microsoft.com/dotnet/maui/data-cloud/database-sqlite
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User App
We will create a basic “User App”. 
We build the App “step by step”.

• We start to create the Database.

Then we create so-called CRUD (Create, 
Read, Update, Delete) functionality:

• Create: “Save User”

• Read: “Get Users”

• Update: “Update User”

• Delete: “Delete User
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using Microsoft.Data.Sqlite;

namespace UserApp
{

public partial class MainPage : ContentPage
{

private readonly string dbPath = Path.Combine(FileSystem.AppDataDirectory, "app.db");
private readonly string connectionString;

public MainPage()
{

InitializeComponent();

connectionString = $"Data Source={dbPath}";
CreateDatabase();

}

public void CreateDatabase()
{

using var connection = new SqliteConnection(connectionString);
connection.Open();

var command = connection.CreateCommand();
command.CommandText =
@"
CREATE TABLE IF NOT EXISTS USER (

UserId INTEGER PRIMARY KEY AUTOINCREMENT,
UserName TEXT NOT NULL

);
";
command.ExecuteNonQuery();

}
}

}
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InsertUser()
public void InsertUser(string name)
{

using var connection = new SqliteConnection(connectionString);
connection.Open();

var command = connection.CreateCommand();
command.CommandText =
@"

INSERT INTO USER (UserName)
VALUES ($name);

";
command.Parameters.AddWithValue("$name", name);
command.ExecuteNonQuery();

}



Save User (XAML)
<?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="UserApp.MainPage">

<ScrollView>
<VerticalStackLayout

Padding="30,0"
Spacing="25">

<Entry x:Name="UserNameEntry"
Placeholder="Enter UserName" />

<Button Text="Save User"
Clicked="OnSaveUserClicked" />

</VerticalStackLayout>
</ScrollView>

</ContentPage>



OnSaveUserClicked()

private async void OnSaveUserClicked(object sender, EventArgs e)
{

var name = UserNameEntry.Text;

if (!string.IsNullOrWhiteSpace(name))
{

InsertUser(name);
await DisplayAlertAsync("Save User", $"The user {name} is successfully created", "OK");

}
else
{

await DisplayAlertAsync("Save User", "Fill in User Name", "OK");
}

}
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public List<string> GetUsers()
{

using var connection = new SqliteConnection(connectionString);
connection.Open();

var command = connection.CreateCommand();
command.CommandText = "SELECT UserName FROM USER;";

var result = new List<string>();

using var reader = command.ExecuteReader();
while (reader.Read())
{

result.Add(reader.GetString(0));
}

return result;
}
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L) <?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="UserApp.MainPage">

<ScrollView>
<VerticalStackLayout

Padding="30,0"
Spacing="25">

<Entry x:Name="UserNameEntry"
Placeholder="Enter UserName" />

<Button Text="Save User"
Clicked="OnSaveUserClicked" />

<Button Text="Get Users"
Clicked="OnLoadUsersClicked" />

<CollectionView x:Name="UsersCollectionView">
<CollectionView.ItemTemplate>

<DataTemplate>
<Label Text="{Binding}"

FontSize="18"
Margin="5" />

</DataTemplate>
</CollectionView.ItemTemplate>

</CollectionView>

</VerticalStackLayout>
</ScrollView>

</ContentPage>



OnLoadUsersClicked()
private async void OnLoadUsersClicked(object sender, EventArgs e)
{

UsersCollectionView.ItemsSource = GetUsers();
}

private async void OnSaveUserClicked(object sender, EventArgs e)

{
var name = UserNameEntry.Text;

if (!string.IsNullOrWhiteSpace(name))
{

InsertUser(name);

await DisplayAlertAsync("Save User", $"The user {name} is successfully created", "OK");
}
else

{
await DisplayAlertAsync("Save User", "Fill in User Name", "OK");

}

UsersCollectionView.ItemsSource = GetUsers();
}

You can also make sure the list with users is also 
automatically updated after inserting a new user:
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Code Improvements

• Now the code starts to grow so it is a good 
idea to think about the code structure.

• So far, we have put all C# code in the code 
behind file (MainPage.xaml.cs).

• Let's create a new folder and a new Class and 
put the Database CRUD code into a separate 
Class.



New Class



UsersDb.cs
using Microsoft.Data.Sqlite;

namespace UserApp.Models
{

public class UsersDb
{

private readonly string dbPath;
private readonly string connectionString;

public UsersDb()
{

dbPath = Path.Combine(FileSystem.AppDataDirectory, "app.db");
connectionString = $"Data Source={dbPath}";

CreateDatabase(); // Create the database if not exists
}

private void CreateDatabase()
{

..
}

public void InsertUser(string name)
{

..
}

public List<string> GetUsers()
{

..
}

}
}

The methods CreateDatabase(), 
InsertUser() and GetUser() are 
identical as in previous code 
example.

A Constructor that 
initialize the database

CreateDatabase() is set to be 
private because it is now 
only used in the Constructor.

UsersDb.cs
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using UserApp.Models;

namespace UserApp
{

public partial class MainPage : ContentPage
{

private readonly UsersDb usersdb = new();

public MainPage()
{

InitializeComponent();
}

private async void OnSaveUserClicked(object sender, EventArgs e)
{

var name = UserNameEntry.Text;

if (!string.IsNullOrWhiteSpace(name))
{

usersdb.InsertUser(name);
await DisplayAlertAsync("Save User", $"The user {name} is successfully created", "OK");

}
else
{

await DisplayAlertAsync("Save User", "Fill in User Name", "OK");
}

UsersCollectionView.ItemsSource = usersdb.GetUsers();
}

private async void OnLoadUsersClicked(object sender, EventArgs e)
{

UsersCollectionView.ItemsSource = usersdb.GetUsers();
}  

}
}

MainPage.xaml.cs
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Update User

In order to be able to Update an existing User 
we also need to introduce the UserId field 
(which is the Primary Key in the Database).

We also need to be able to select one of 
the Users in the CollectionView.



GetUsersFull()
public List<User> GetUsersFull()
{

using var connection = new SqliteConnection(connectionString);
connection.Open();

var command = connection.CreateCommand();
command.CommandText = "SELECT UserId, UserName FROM USER ORDER BY UserId;";

var result = new List<User>();
using var reader = command.ExecuteReader();
while (reader.Read())
{

result.Add(new User
{

UserId = reader.GetInt32(0),
UserName = reader.GetString(1)

});
}
return result;

}

UsersDb.cs

public class User
{

public int UserId { get; set; }
public string UserName { get; set; } = "";

}

First, we needed to create a new Class:

We create a new method GetUsersFull():



MainPage.xaml

<CollectionView x:Name="UsersCollectionView"
SelectionMode="Single"
HeightRequest="300"
SelectionChanged="OnUserSelected">
<CollectionView.ItemTemplate>

<DataTemplate>
<Grid Padding="6" ColumnDefinitions="Auto,*">

<Label Text="{Binding UserId}" FontAttributes="Bold" Margin="0,0,10,0"/>
<Label Grid.Column="1" Text="{Binding UserName}"/>

</Grid>
</DataTemplate>

</CollectionView.ItemTemplate>
</CollectionView>

We need to update the GUI, so we also see both UserId
and UserName. Basically, we update the CollectionView:
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using UserApp.Models;

namespace UserApp
{

public partial class MainPage : ContentPage
{

private readonly UsersDb usersdb = new();

public MainPage()
{

InitializeComponent();
}

private async void OnSaveUserClicked(object sender, EventArgs e)
{

var name = UserNameEntry.Text;

if (!string.IsNullOrWhiteSpace(name))
{

usersdb.InsertUser(name);
await DisplayAlertAsync("Save User", $"The user {name} is successfully created", "OK");

}

else
{

await DisplayAlertAsync("Save User", "Fill in User Name", "OK");

}

UsersCollectionView.ItemsSource = usersdb.GetUsersFull();

}

private async void OnLoadUsersClicked(object sender, EventArgs e)

{
UsersCollectionView.ItemsSource = usersdb.GetUsersFull();

}

private void OnUserSelected(object sender, SelectionChangedEventArgs e)
{

}
}

}

We use GetUsersFull() instead

Then we need to update 
MainPage.xaml.cs

We create a new Event Handler: OnUserSelected() 
=> We create the Code on the next page.



OnUserSelected()
private async void OnUserSelected(object sender, SelectionChangedEventArgs e)

{
if (e.CurrentSelection?.FirstOrDefault() is User u)
{

UserIdEntry.Text = u.UserId.ToString();
NewNameEntry.Text = u.UserName;

}
}

Note! UserIdEntry and NewNameEntry
does not exists in MainPage.xaml yet! 
=> We create those on the next page.



MainPage.xaml

..

<Entry x:Name="UserIdEntry"
Placeholder="UserId"

IsReadOnly="True" />

<Entry x:Name="NewNameEntry"

Placeholder="Nytt navn" />

<Button Text="Update User"
Clicked="OnUpdateUserClicked" />

We create UserIdEntry, NewNameEntry
and a new Button in MainPage.xaml:



OnUpdateUserClicked()

private void OnUpdateUserClicked(object sender, EventArgs e)
{

int userId = int.Parse(UserIdEntry.Text);
string newName = NewNameEntry.Text;

usersdb.UpdateUser(userId, newName);
UsersCollectionView.ItemsSource = usersdb.GetUsersFull();

}

Note! UpdateUser() method in UsersDb.cs does not exist yet! 
=> We create this method on the next page.



UpdateUser()

public void UpdateUser(int userId, string newName)

{
using var connection = new SqliteConnection(connectionString);
connection.Open();

var command = connection.CreateCommand();
command.CommandText =
@"

UPDATE USER
SET UserName = $newName
WHERE UserId = $userId;

";
command.Parameters.AddWithValue("$newName", newName);
command.Parameters.AddWithValue("$userId", userId);

command.ExecuteNonQuery();
}

UsersDb.cs
We create a new method UpdateUser() in UsersDb.cs:



Final Update User Results
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DeleteUser() in UsersDb.cs

public void DeleteUser(int userId)

{
using var connection = new SqliteConnection(connectionString);
connection.Open();

var command = connection.CreateCommand();
command.CommandText =
@"

DELETE FROM USER
WHERE UserId = $userId;

";

command.Parameters.AddWithValue("$userId", userId);
command.ExecuteNonQuery();

}

We create a new method DeleteUser() in UsersDb.cs: UsersDb.cs



MainPage.xaml + MainPage.xaml.cs

<Button Text="Delete User"
Clicked="OnDeleteUserClicked" />

MainPage.xaml

private void OnDeleteUserClicked(object sender, EventArgs e)
{

int userId = int.Parse(UserIdEntry.Text);

usersdb.DeleteUser(userId);
UsersCollectionView.ItemsSource = usersdb.GetUsersFull();

}

MainPage.xaml

New “Delete User” Button:

Event Handler:



User App
• In this Tutorial we have created a basic .NET MAUI App 

with CRUD functionality using SQLite.
• We can Create, Read, Update and Delete Users in our 

“User App”. 
• There are lots of improvements that can be made, e.g.:

- In general, improve code structure and code quality, error 
handling, more robust code, etc.

- In general, improve User interface, layout, colors, etc. Make 
GUI more user-friendly and intuitive.

- Make e.g., make a new (popup) window/page where you 
enter an updated UserName.

- We can have “slide buttons” for Update and Delete 
integrated in the CollectionView.

- Get User button can be removed.
- ++
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Improvement
We have created basic CRUD functionality. Lots of 
improvements can be made.
• In general, improved code quality, check if stuff exists, 

robustness, etc.
• In general, improve user interface, improve layout, make it 

more intuitive, colors, etc.
• Make e.g., a new (popup) window where you enter an 

updated UserName.
Display pop-ups: 
https://learn.microsoft.com/dotnet/maui/user-
interface/pop-ups/

https://learn.microsoft.com/dotnet/maui/user-interface/pop-ups/
https://learn.microsoft.com/dotnet/maui/user-interface/pop-ups/
https://learn.microsoft.com/dotnet/maui/user-interface/pop-ups/
https://learn.microsoft.com/dotnet/maui/user-interface/pop-ups/
https://learn.microsoft.com/dotnet/maui/user-interface/pop-ups/


Update User – Popup window
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private int selectedUserId;
private string selectedUserName = "";
..
private async void OnUserSelected(object sender, SelectionChangedEventArgs e)
{

if (e.CurrentSelection?.FirstOrDefault() is User u)
{

selectedUserId = u.UserId;
selectedUserName = u.UserName;

}
}
private async void OnUpdateUserClicked(object sender, EventArgs e)
{

string newUserName = await DisplayPromptAsync(
"Update User",
"Enter New User Name:",
accept: "OK",
cancel: "Cancel",
initialValue: selectedUserName,
maxLength: 50,
keyboard: Keyboard.Text);

usersdb.UpdateUser(selectedUserId, newUserName);
UsersCollectionView.ItemsSource = usersdb.GetUsersFull();

}
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Copy SQLite Database

C:\Temp>"C:\Program Files (x86)\Android\android-sdk\platform-tools\adb.exe" shell run-
as com.companyname.userapp cat files/app.db > app.db

The SQLite database is included into the Android environment inside the 
Emulator. 

Then we can use a SQLite Data 
Management tool like “DB Browser 
for SQLite” or “SQLiteStudio”.

Here is a way to make a copy of the SQLite database for inspection on our PC:



DB Browser for SQLite

https://sqlitebrowser.org

https://sqlitebrowser.org/


SQLiteStudio

https://sqlitestudio.pl

https://sqlitestudio.pl/


Resources
• .NET MAUI: https://dotnet.microsoft.com/apps/maui
• .NET MAUI local databases: 

https://learn.microsoft.com/dotnet/maui/data-
cloud/database-sqlite

• ADO.NET: 
https://learn.microsoft.com/dotnet/framework/data/ad
onet/

• Microsoft.Data.Sqlite overview: 
https://learn.microsoft.com/dotnet/standard/data/sqlit
e/

https://dotnet.microsoft.com/apps/maui
https://learn.microsoft.com/dotnet/maui/data-cloud/database-sqlite
https://learn.microsoft.com/dotnet/maui/data-cloud/database-sqlite
https://learn.microsoft.com/dotnet/maui/data-cloud/database-sqlite
https://learn.microsoft.com/dotnet/maui/data-cloud/database-sqlite
https://learn.microsoft.com/dotnet/maui/data-cloud/database-sqlite
https://learn.microsoft.com/dotnet/framework/data/adonet/
https://learn.microsoft.com/dotnet/framework/data/adonet/
https://learn.microsoft.com/dotnet/standard/data/sqlite/
https://learn.microsoft.com/dotnet/standard/data/sqlite/
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