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WPF Data Access

Create a WPF Window Application.

To make the database part of the solution so that you can take it home on your memory stick, we will add a New Item.. and pick a Service-based Database which will add a .mdf file to the solution.

Next we have to add a connection and a connection string. In the Solution Explorer, open the Setting.settings file in the solution explorer folder “Properties”.

[image: ]

Enter the name of the connection string, set type to (ConnectionString), set scope to Application and click the “...” button to open the Connection Properties window. 

[image: ] [image: ]

Click the “Change...” button to change the data source to Microsoft SQL Server Database File....
[image: ]
...pick the file using the “Browse...” button, and browse down to the solution folder to find the database file.
 
 Click OK to add the Data Connection and set the value of the connection string.
[image: ]

Click the “Advanced...” button and set the “Initial Catalog” to the name of the database table. 
[image: ]

Note: You may can an error when you attempt to connect to a database if you don’t set the Initial Catalog property.

A Settings.cs file is automatically added to the Solution Explorer for you.

The database is now added to the Server Explorer window (although you may have to double click on the database file in the Solution Explorer)....
[image: ]

...right click on the Tables folder and “Add New Table”
[image: ]

Enter the database table fields...
[image: ]

... we want the “Id” field to be the primary auto-numbered key. Select the Id field by clicking on it, to make it auto-numbered choose Identity Specification in the Column Properties and select Yes.

[image: ]

To make it a primary key, right click on the row and pick Set Primary Key from the menu.

[image: ] [image: ]

Close the window, click “Yes” then enter the table name and click OK.
[image: ] [image: ]

To enter the data, right click on the table and pick Show Table Data from the menu.
[image: ]

Enter the data.
[image: ]



Creating a Data Access Layer

To create a Data Access Layer we need to add a class that represents each Student record in the database table.

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

namespace WpfDataGrid
{
    public class Student
    {
        private int _id;
        private string _name;
        private int _age;
        private string _course;

        public Student(int id, string name, int age, string course)
        {
            _id = id;
            _name = name;
            _age = age;
            _course = course;
        }

        public Student(Student student)
        {
            _id = student._id;
            _name = student._name;
            _age = student._age;
            _course = student._course;
        }

        public int Key      // The primary key is the student ID
        {
            get
            {
                return _id;
            }
            set             // Allow the key value to be set when we do an insert
            {
                _id = value;
            }
        }

        public string Name
        {
            get
            {
                return _name;
            }

            set
            {
                _name = value;
            }
        }

        public int Age
        {
            get
            {
                return _age;
            }

            set
            {
                _age = value;
            }
        }

        public string Course
        {
            get
            {
                return _course;
            }

            set
            {
                _course = value;
            }
        }
    }
}

The data access layer allows us to read the database table and perform insert, update & delete operations. In this example, we will use a Connected Mode database access. Add a new class StudentDataAccessLayer.


using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

using System.Data.SqlClient;        // SqlConnection, etc

namespace WpfDataGrid
{
    public class StudentDataAccessLayer
    {

    }
}

Reading Database Table

To read the database we need to use the connection string we previously added to the Settings.settings file. Assuming you named the connection string “MikesConnectionString”, the following line of code will do just this:

string connectionString =
         global::WpfDataGrid.Properties.Settings.Default.MikesConnectionString;

To open a connection to the database we use an SqlConnection class as follows:
string connectionString = 
         global::WpfDataGrid.Properties.Settings.Default.MikesConnectionString;

SqlConnection connection;

connection = new SqlConnection(connectionString);

using (connection)
{
     connection.Open();
}

To execute an SQL query we need an SqlCommand object, since we want to read the database rows we also need an SqlDataReader object.

string connectionString = 
         global::WpfDataGrid.Properties.Settings.Default.MikesConnectionString;

SqlConnection connection;
SqlCommand command;
SqlDataReader reader;

connection = new SqlConnection(connectionString);
command = new SqlCommand("SELECT * FROM Student", connection);

using (connection)
{
     connection.Open();

     reader = command.ExecuteReader();
}

Once we have a reader we have to loop reading through the rows in the database using a while loop.

string connectionString = 
         global::WpfDataGrid.Properties.Settings.Default.MikesConnectionString;

SqlConnection connection;
SqlCommand command;
SqlDataReader reader;

connection = new SqlConnection(connectionString);
command = new SqlCommand("SELECT * FROM Student", connection);

using (connection)
{
     connection.Open();

     reader = command.ExecuteReader();

     while (reader.Read())
     {

     }
}

The fields from each database row are stored in a collection in the reader and can be accessed using the [...] indexer. Make sure you cast them to the correct type.


string connectionString = 
         global::WpfDataGrid.Properties.Settings.Default.MikesConnectionString;

SqlConnection connection;
SqlCommand command;
SqlDataReader reader;

connection = new SqlConnection(connectionString);
command = new SqlCommand("SELECT * FROM Student", connection);

using (connection)
{
     connection.Open();

     reader = command.ExecuteReader();

     while (reader.Read())
     {
          int id;
          String name;
          int age;
          string course;

          id = (int)reader["Id"];
          name = (string)reader["Name"];
          age = (int)reader["Age"];
          course = (string)reader["Course"];
     }
}

We can create a method in the StudentDataAccessLayer class to return a list of Student objects using this technique.

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

using System.Data.SqlClient;        // SqlConnection, etc

namespace WpfDataGrid
{
    public class StudentDataAccessLayer
    {
        public List<Student> SelectStudents()
        {
            List<Student> studentList = new List<Student>();
            
            string connectionString = 
                             global::WpfDataGrid.Properties.Settings.
                             Default.MikesConnectionString;
            
            SqlConnection connection;
            SqlCommand command;
            SqlDataReader reader;

            connection = new SqlConnection(connectionString);
            command = new SqlCommand("SELECT * FROM Student", connection);

            using (connection)
            {
                connection.Open();

                reader = command.ExecuteReader();

                while (reader.Read())
                {
                    int id;
                    String name;
                    int age;
                    string course;
                    Student student;

                    id = (int)reader["Id"];
                    name = (string)reader["Name"];
                    age = (int)reader["Age"];
                    course = (string)reader["Course"];

                    student = new Student(id, name, age, course);
                    studentList.Add(student);
                }
            }

            return studentList;
        }
    }
}

Insert works in a similar way, only we have to set the parameter values for an INSERT SQL statement, we don’t need an SqlDataReader and since it returns no rows we use ExecuteNonQuery instead of ExecuteReader.

string connectionString = 
         global::WpfDataGrid.Properties.Settings.Default.MikesConnectionString;

SqlConnection connection;
SqlCommand command;
int primaryKey = -1;

connection = new SqlConnection(connectionString);

command = new SqlCommand("INSERT Student(Name, Age, Course) VALUES(@Name, @Age, @Course)", connection);
     command.Parameters.AddWithValue("@Name", name);
     command.Parameters.AddWithValue("@Age", age);
     command.Parameters.AddWithValue("@Course", course);

using (connection)
{
     connection.Open();

     command.ExecuteNonQuery();

     // Use @@IDENTITY to work out the primary key of 
     // the new row
     command.CommandText = "SELECT @@IDENTITY";
     primaryKey = Convert.ToInt32(command.ExecuteScalar());
}
Note, we often want to obtain the primary key value for the new row we just inserted so we’ll also execute an @@IDENTITY SQL statement to get this value. Using the same technique we can execute DELETE FROM and UPDATE SQL statements.

Now add an InsertStudent(), DeleteStudent() and UpdateStudent() methods to the StudentDataAccessLayer.

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

using System.Data.SqlClient;        // SqlConnection, etc

namespace WpfDataGrid
{
    public class StudentDataAccessLayer
    {
        public List<Student> SelectStudents()
        {
            List<Student> studentList = new List<Student>();
            string connectionString = global::WpfDataGrid.Properties.Settings.Default.MikesConnectionString;
            SqlConnection connection;
            SqlCommand command;
            SqlDataReader reader;

            connection = new SqlConnection(connectionString);
            command = new SqlCommand("SELECT * FROM Student", connection);

            using (connection)
            {
                connection.Open();

                reader = command.ExecuteReader();

                while (reader.Read())
                {
                    int id;
                    String name;
                    int age;
                    string course;
                    Student student;

                    id = (int)reader["Id"];
                    name = (string)reader["Name"];
                    age = (int)reader["Age"];
                    course = (string)reader["Course"];

                    student = new Student(id, name, age, course);
                    studentList.Add(student);
                }
            }

            return studentList;
        }

        public int InsertStudent(string name, int age, string course)
        {
            string connectionString = global::WpfDataGrid.Properties.Settings.Default.MikesConnectionString;
            SqlConnection connection;
            SqlCommand command;
            int primaryKey = -1;

            connection = new SqlConnection(connectionString);

            command = new SqlCommand("INSERT Student(Name, Age, Course) VALUES(@Name, @Age, @Course)", connection);
            command.Parameters.AddWithValue("@Name", name);
            command.Parameters.AddWithValue("@Age", age);
            command.Parameters.AddWithValue("@Course", course);

            using (connection)
            {
                connection.Open();

                command.ExecuteNonQuery();

                // Use @@IDENTITY to work out the primary key of 
                // the new row
                command.CommandText = "SELECT @@IDENTITY";
                primaryKey = Convert.ToInt32(command.ExecuteScalar());
            }

            return primaryKey;
        }

        public void DeleteStudent(int key)
        {
            string connectionString = global::WpfDataGrid.Properties.Settings.Default.MikesConnectionString;
            SqlConnection connection;
            SqlCommand command;

            connection = new SqlConnection(connectionString);

            command = new SqlCommand("DELETE FROM Student WHERE Id=@Id", connection);
            command.Parameters.AddWithValue("@Id", key);

            using (connection)
            {
                connection.Open();

                command.ExecuteNonQuery();
            }
        }

        public void UpdateStudent(int key, string name, int age, string course)
        {
            string connectionString = global::WpfDataGrid.Properties.Settings.Default.MikesConnectionString;
            SqlConnection connection;
            SqlCommand command;

            connection = new SqlConnection(connectionString);

            command = new SqlCommand("UPDATE Student SET Name=@Name, Age=@Age, Course=@Course WHERE Id=@Id", connection);
            command.Parameters.AddWithValue("@Id", key);
            command.Parameters.AddWithValue("@Name", name);
            command.Parameters.AddWithValue("@Age", age);
            command.Parameters.AddWithValue("@Course", course);

            using (connection)
            {
                connection.Open();

                command.ExecuteNonQuery();
            }
        }
    }
}

We can use this class in XAML through an ObjectDataProvider. First specify that we want to use this class in the Window......

<ObjectDataProvider x:Key="studentProvider" 
            ObjectType="{x:Type wpf:StudentDataAccessLayer}" />

... here the x:Key uniquely identifies this provider and the ObjectType attribute specifies the class (StudentDataAccessLayer) we want to use. Next we add another ObjectDataProvider to create an instance (i.e. object) of this type...

<ObjectDataProvider x:Key="studentObj1" MethodName="SelectStudents" 
            ObjectInstance="{StaticResource studentProvider}" />

...again x:Key identifies this object instance but the ObjectInstance attribute identifies the type of object being created through the previous ObjectDataProvider named “studentProvider”. We also specify the method to be called for this object, in this case SelectStudents to return a list of students. These should be added to the Windows.Resources section.

We can use this object to set the ItemsSource attribute of the DataGrid as follows:

<DataGrid Name="dataGrid1" ItemsSource="{Binding Source={StaticResource studentObj1}}" />

[image: ]

These columns are automatically created for each property in the Student class. As a reminder, here is the abbreviated Student class...
public class Student
{
......

        public int Key      // The primary key is the student ID
        {
        }

        public string Name
        {
        }

        public int Age
        {
        }

        public string Course
        {
        }
}

Unfortunately, the primary key values are also displayed and we would like to hide these values. To do this, we have to prevent the DataGrid from generating the columns itself and add them manually.

<!-- Remove primary key field from display -->
<DataGrid Name="dataGrid2" ItemsSource="{Binding Source={StaticResource studentObj2}}" AutoGenerateColumns="False">
   <DataGrid.Columns>
     <DataGridTextColumn Binding="{Binding Path=Name}" Header="Student Name" />
     <DataGridTextColumn Binding="{Binding Path=Age}" Header="Age" />
     <DataGridTextColumn Binding="{Binding Path=Course}" 
                         Header="Current Course" />
   </DataGrid.Columns>
</DataGrid>

The Name, Age and Course have manually been added, but the Key property hasn’t so it won’t be displayed.

Here’s the results...
[image: ]

Add the XAML to the WPF window, I’ve centred these DataGrids in the window.


<Window x:Class="WpfDataGrid.MainWindow"
        xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
        xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
        xmlns:wpf="clr-namespace:WpfDataGrid"
        Title="MainWindow" Height="350" Width="525">
    <Window.Resources>
        <ObjectDataProvider x:Key="studentProvider" 
            ObjectType="{x:Type wpf:StudentDataAccessLayer}" />
        <ObjectDataProvider x:Key="studentObj1" MethodName="SelectStudents" 
            ObjectInstance="{StaticResource studentProvider}" />
        <ObjectDataProvider x:Key="studentObj2" MethodName="SelectStudents" 
            ObjectInstance="{StaticResource studentProvider}" />
        
        <!-- Use IUpdateable classes to allow edit -->
        <ObjectDataProvider x:Key="studentCRUDProvider" 
            ObjectType="{x:Type wpf:StudentCRUDAccessLayer}" />
        <ObjectDataProvider x:Key="studentCRUDObj1" MethodName="SelectStudents"            
            ObjectInstance="{StaticResource studentCRUDProvider}" />
    </Window.Resources>
    <Grid>
        <Grid.ColumnDefinitions>
            <ColumnDefinition Width="*" />
            <ColumnDefinition Width="Auto" />
            <ColumnDefinition Width="*" />
        </Grid.ColumnDefinitions>
        <Grid.RowDefinitions>
            <RowDefinition Height="*" />
            <RowDefinition Height="Auto" />
            <RowDefinition Height="*" />
        </Grid.RowDefinitions>
        <StackPanel Name="stackPanel"  Grid.Row="1" Grid.Column="1" >
            <DataGrid Name="dataGrid1" ItemsSource="{Binding Source={StaticResource studentObj1}}" />

            <!-- Remove primary key field from display -->
            <DataGrid Name="dataGrid2" ItemsSource="{Binding Source={StaticResource studentObj2}}"
                      AutoGenerateColumns="False">
                <DataGrid.Columns>
                    <DataGridTextColumn Binding="{Binding Path=Name}" Header="Student Name" />
                    <DataGridTextColumn Binding="{Binding Path=Age}" Header="Age" />
                    <DataGridTextColumn Binding="{Binding Path=Course}" Header="Current Course" />
                </DataGrid.Columns>
            </DataGrid>
        </StackPanel>
    </Grid>
</Window>

Note, I’ve created a second object for the dataGrid2 using the StudentDataAccessLayer again.
<ObjectDataProvider x:Key="studentObj2" MethodName="SelectStudents" 
            ObjectInstance="{StaticResource studentProvider}" />



Editing Using A DataGrid

Edit in a DataGrid is a little more complicated and will require us to use an IEditableObject interface that the DataGrid can use to signal when a data row has been edited. To do this we will create a new class UpdateableStudent that will inherit from the Student class and the IEditableObject interface.

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

using System.ComponentModel;    // IEditableObject

namespace WpfDataGrid
{
    public delegate void ItemEndEditEventHandler(IEditableObject sender);

    public class UpdateableStudent : Student, IEditableObject
    {

    }
}

The interface will add three methods....

using System.Collections.Generic;
using System.Linq;
using System.Text;

using System.ComponentModel;    // IEditableObject

namespace WpfDataGrid
{
    public class UpdateableStudent : Student, IEditableObject
    {

        public void BeginEdit() { }

        public void CancelEdit() { }

        public void EndEdit()
        {
        }
    }
}

We want to copy the student information from a Student object and also create a default constructor that can be used when the DataGrid wants to add a new row to insert a new student. This constructor sets the Student values to empty values but sets the primary key value to -1 because the database will autogenerate the primary key when we insert the new row.

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

using System.ComponentModel;    // IEditableObject

namespace WpfDataGrid
{
    public class UpdateableStudent : Student, IEditableObject
    {
        public UpdateableStudent()   
            : base(-1, "", 0, "")               {
        }

        public UpdateableStudent(Student student)
            : base(student)
        {
        }

        public void BeginEdit() { }

        public void CancelEdit() { }

        public void EndEdit()
        {
        }
    }
}

When the user edits a row in the DataGrid, the grid will call EndEdit() on the associated UpdateableStudent object. We want to forward this event on to the list containing this object, so we’ll add a delegate and event.

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

using System.ComponentModel;    // IEditableObject

namespace WpfDataGrid
{
    public delegate void ItemEndEditEventHandler(IEditableObject sender);

    public class UpdateableStudent : Student, IEditableObject
    {
        public UpdateableStudent()   
            : base(-1, "", 0, "")    
        {
        }

        public UpdateableStudent(Student student)
            : base(student)
        {
        }

        public event ItemEndEditEventHandler ItemEndEdit;

        public void BeginEdit() { }

        public void CancelEdit() { }

        public void EndEdit()
        {
            if (ItemEndEdit != null)
            {
                ItemEndEdit(this);
            }
        }
    }
}

We also need to create a list of UpdateableStudents as an ObservableCollection. Create a class called StudentList and inherit from ObservableCollection, override the InsertItem() method.

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

using System.Collections.ObjectModel;   // ObservableCollection
using System.ComponentModel;            // IEditableObject


namespace WpfDataGrid
{
    public class StudentList : ObservableCollection<UpdateableStudent>
    {
        protected override void InsertItem(int index, 
                                           UpdateableStudent student)
        {
            base.InsertItem(index, student);
        }
    }
}

When we add an UpdateableStudent object to this list, we attach an event handler to its ItemEndEdit event which will be called when the DataGrid edits this object. Again we want to forward the event from this list so we add an ItemEndEdit event to this class.

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

using System.Collections.ObjectModel;   // ObservableCollection
using System.ComponentModel;            // IEditableObject


namespace WpfDataGrid
{
    public class StudentList : ObservableCollection<UpdateableStudent>
    {
        protected override void InsertItem(int index, 
                                          UpdateableStudent student)
        {
            base.InsertItem(index, student);

            // handle any EndEdit events relating to this item
            student.ItemEndEdit += new 
                                   ItemEndEditEventHandler(ItemEndEditHandler);
        }

        private void ItemEndEditHandler(IEditableObject sender)
        {
            // simply forward any EndEdit events
            if (ItemEndEdit != null)
            {
                ItemEndEdit(sender);
            }
        }

        public event ItemEndEditEventHandler ItemEndEdit;

    }
}


The acronym CRUD stands for Create, Read, Update and Delete, so we will create an editable data access layer StudentCRUDAccessLayer class.

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

using System.Data.SqlClient;            // SqlConnection, etc
using System.Collections.Specialized;   // NotifyCollectionChangedEventHandler
using System.ComponentModel;            // IEditableObject

using System.Windows.Data;              // ListCollectionView

namespace WpfDataGrid
{
    // Create, Update and Delete (CRUD)
    public class StudentCRUDAccessLayer
    {
    }
}

This class wraps the StudentDataAccessLayer.

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

using System.Data.SqlClient;            // SqlConnection, etc
using System.Collections.Specialized;
using System.ComponentModel;            // IEditableObject

using System.Windows.Data;     

namespace WpfDataGrid
{
    // Create, Update and Delete (CRUD)
    public class StudentCRUDAccessLayer
    {
        private StudentDataAccessLayer _dataAccessLayer 
                                         = new StudentDataAccessLayer();

    }
}

We’ll read the list of students from the data access layer, read each student from it and add them to a new StudentList. This new list has to be returned in a ListCollectionView.

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

using System.Data.SqlClient;            // SqlConnection, etc
using System.Collections.Specialized;
using System.ComponentModel;            // IEditableObject

using System.Windows.Data;     

namespace WpfDataGrid
{
    // Create, Update and Delete (CRUD)
    public class StudentCRUDAccessLayer
    {
        private StudentDataAccessLayer _dataAccessLayer 
                                               = new StudentDataAccessLayer();

        public ListCollectionView  SelectStudents()
        {
            StudentList studentList = new StudentList();
            List<Student> students = _dataAccessLayer.SelectStudents();
            ListCollectionView listView;

            foreach (Student student in students)
            {
                studentList.Add(new UpdateableStudent(student));
            }

            listView = new ListCollectionView(studentList);

            return listView;
        }

    }
}

Next we want to handle the EndEdit event in the StudentList class.

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

using System.Data.SqlClient;            // SqlConnection, etc
using System.Collections.Specialized;
using System.ComponentModel;            // IEditableObject

using System.Windows.Data;     

namespace WpfDataGrid
{
    // Create, Update and Delete (CRUD)
    public class StudentCRUDAccessLayer
    {
        private StudentDataAccessLayer _dataAccessLayer 
                                                = new StudentDataAccessLayer();

        public ListCollectionView  SelectStudents()
        {
            StudentList studentList = new StudentList();
            List<Student> students = _dataAccessLayer.SelectStudents();
            ListCollectionView listView;

            foreach (Student student in students)
            {
                studentList.Add(new UpdateableStudent(student));
            }

            studentList.ItemEndEdit += 
                          new ItemEndEditEventHandler(studentList_ItemEndEdit);

            listView = new ListCollectionView(studentList);

            return listView;
        }


        void studentList_ItemEndEdit(IEditableObject sender)
        {
            UpdateableStudent student = sender as UpdateableStudent;

            if (student.Key == -1)
            {
                student.Key = _dataAccessLayer.InsertStudent(student.Name, 
                                                             student.Age,
                                                             student.Course);
            }
            else
            {
                _dataAccessLayer.UpdateStudent(student.Key, 
                                               student.Name, 
                                               student.Age, 
                                               student.Course);
            }
        }
    }
}

In studentList_ItemEndEdit() method we want to either insert a new student or update an existing student row using the data access layer. When we created an empty student, the default constructor set the primary key to -1 and we can use this to check if the student is being inserted. We set the key to the correct value returned by the InsertStudent() method. The UpdateStudent() method is passed the primary key to identify the row that needs to be modified.

To delete a row, we can make use of the fact that the ObservableCollection class has a CollectionChanged event. We’ll add a handler method and attach it to this event....

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

using System.Data.SqlClient;            // SqlConnection, etc
using System.Collections.Specialized;
using System.ComponentModel;            // IEditableObject

using System.Windows.Data;     

namespace WpfDataGrid
{
    // Create, Update and Delete (CRUD)
    public class StudentCRUDAccessLayer
    {
        private StudentDataAccessLayer _dataAccessLayer = new StudentDataAccessLayer();

        public ListCollectionView  SelectStudents()
        {
            StudentList studentList = new StudentList();
            List<Student> students = _dataAccessLayer.SelectStudents();
            ListCollectionView listView;

            foreach (Student student in students)
            {
                studentList.Add(new UpdateableStudent(student));
            }

            studentList.CollectionChanged += new NotifyCollectionChangedEventHandler(studentList_CollectionChanged);

            studentList.ItemEndEdit += new ItemEndEditEventHandler(studentList_ItemEndEdit);

            listView = new ListCollectionView(studentList);

            return listView;
        }

        private void studentList_CollectionChanged(object sender, NotifyCollectionChangedEventArgs e)
        {

        }

        void studentList_ItemEndEdit(IEditableObject sender)
        {
            UpdateableStudent student = sender as UpdateableStudent;

            if (student.Key == -1)
            {
                student.Key = _dataAccessLayer.InsertStudent(student.Name, student.Age, student.Course);
            }
            else
            {
                _dataAccessLayer.UpdateStudent(student.Key, student.Name, student.Age, student.Course);
            }
        }

    }
}

... in the handler, check if a row is being deleted and pass the data access layer the primary key of the student being removed.

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

using System.Data.SqlClient;            // SqlConnection, etc
using System.Collections.Specialized;
using System.ComponentModel;            // IEditableObject

using System.Windows.Data;     

namespace WpfDataGrid
{
    // Create, Update and Delete (CRUD)
    public class StudentCRUDAccessLayer
    {
        private StudentDataAccessLayer _dataAccessLayer = new StudentDataAccessLayer();

        public ListCollectionView  SelectStudents()
        {
            StudentList studentList = new StudentList();
            List<Student> students = _dataAccessLayer.SelectStudents();
            ListCollectionView listView;

            foreach (Student student in students)
            {
                studentList.Add(new UpdateableStudent(student));
            }

            studentList.CollectionChanged += new NotifyCollectionChangedEventHandler(studentList_CollectionChanged);

            studentList.ItemEndEdit += new ItemEndEditEventHandler(studentList_ItemEndEdit);

            listView = new ListCollectionView(studentList);

            return listView;
        }

        private void studentList_CollectionChanged(object sender, NotifyCollectionChangedEventArgs e)
        {
            if (e.Action == NotifyCollectionChangedAction.Remove)
            {
                foreach (object item in e.OldItems)
                {
                    UpdateableStudent student = item as UpdateableStudent;

                    // use the data access layer to delete the wrapped data object
                    _dataAccessLayer.DeleteStudent(student.Key);
                }
            }
        }

        void studentList_ItemEndEdit(IEditableObject sender)
        {
            UpdateableStudent student = sender as UpdateableStudent;

            if (student.Key == -1)
            {
                student.Key = _dataAccessLayer.InsertStudent(student.Name, student.Age, student.Course);
            }
            else
            {
                _dataAccessLayer.UpdateStudent(student.Key, student.Name, student.Age, student.Course);
            }
        }

    }
}

Finally, we add ObjectDataProviders for the ObjectType and ObjectInstance using this new class, and bind to a DataGrid named “dataGrid3”. The XAML for this new DataGrid sets the attributes CanUserAddRows and CanUserDeleteRows to true.

<Window x:Class="WpfDataGrid.MainWindow"
        xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
        xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
        xmlns:wpf="clr-namespace:WpfDataGrid"
        Title="MainWindow" Height="350" Width="525">
    <Window.Resources>
        <ObjectDataProvider x:Key="studentProvider" 
            ObjectType="{x:Type wpf:StudentDataAccessLayer}" />
        <ObjectDataProvider x:Key="studentObj1" MethodName="SelectStudents" 
            ObjectInstance="{StaticResource studentProvider}" />
        <ObjectDataProvider x:Key="studentObj2" MethodName="SelectStudents" 
            ObjectInstance="{StaticResource studentProvider}" />
        
        <!-- Use IUpdateable classes to allow edit -->
        <ObjectDataProvider x:Key="studentCRUDProvider" 
            ObjectType="{x:Type wpf:StudentCRUDAccessLayer}" />
        <ObjectDataProvider x:Key="studentCRUDObj1" MethodName="SelectStudents"            
            ObjectInstance="{StaticResource studentCRUDProvider}" />
    </Window.Resources>
    <Grid>
        <Grid.ColumnDefinitions>
            <ColumnDefinition Width="*" />
            <ColumnDefinition Width="Auto" />
            <ColumnDefinition Width="*" />
        </Grid.ColumnDefinitions>
        <Grid.RowDefinitions>
            <RowDefinition Height="*" />
            <RowDefinition Height="Auto" />
            <RowDefinition Height="*" />
        </Grid.RowDefinitions>
        <StackPanel Name="stackPanel"  Grid.Row="1" Grid.Column="1" >
            <DataGrid Name="dataGrid1" ItemsSource="{Binding Source={StaticResource studentObj1}}" />

            <!-- Remove primary key field from display -->
            <DataGrid Name="dataGrid2" ItemsSource="{Binding Source={StaticResource studentObj2}}"
                      AutoGenerateColumns="False">
                <DataGrid.Columns>
                    <DataGridTextColumn Binding="{Binding Path=Name}" Header="Student Name" />
                    <DataGridTextColumn Binding="{Binding Path=Age}" Header="Age" />
                    <DataGridTextColumn Binding="{Binding Path=Course}" Header="Current Course" />
                </DataGrid.Columns>
            </DataGrid>

            <!-- Copy of above but allowing edit -->
            <DataGrid Name="dataGrid3" ItemsSource="{Binding Source={StaticResource studentCRUDObj1}}"
                      AutoGenerateColumns="False"
                      CanUserAddRows="True"
                      CanUserDeleteRows="True"
                      CanUserSortColumns="True">
                <DataGrid.Columns>
                    <DataGridTextColumn Binding="{Binding Path=Name}" Header="Student Name" />
                    <DataGridTextColumn Binding="{Binding Path=Age}" Header="Age" />
                    <DataGridTextColumn Binding="{Binding Path=Course}" Header="Current Course" />
                </DataGrid.Columns>
            </DataGrid>
        </StackPanel>
    </Grid>
</Window>


Clearly, to create your own version of this code you can change:

1. The name and attributes of the Student class
2. The name of the UpdateableStudent class
3. The name of the StudentList class
4. The name, method names & SQL statements in the StudentDataAccessLayer class
5. The name, method names and calls to the data access layer in the StudentCRUDDataAccess class.
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