In-Memory Data Container Objects (Part 1)
In this exercise, we are going to start looking at In-memory data container objects. Typically these are not as useful for Web based applications as they are for Windows application, because the data is loaded from the database into the memory of the web server. However, they are often used in Web Services because they are can be serialized/deserialized into XML so easily.
A DataTable contains a relational table of data with rows and columns. Typically this would be loaded from a database, but DataTables can be created on their own, with DataRows and DataColumns.

We’ll recreate our student Students table using a DataTable and manually add columns and rows.

Create a new WebForm and add the following ObjectDataSource and GridView.

<asp:ObjectDataSource ID="datasrc1" TypeName="StudentData"
SelectMethod="SelectStudents"
runat="server" />

<asp:GridView ID="grid1" DataSourceID="datasrc1" runat="server" />

Now create a new class called StudentData.

To uses In-Memory container objects you need to import the System.Data namespace.

Imports System.Data                     ' In-memory data containers

Add a new function SelectStudents to match the SelectMethod specified in the WebForm.
To create a new DataTable we instantiate it using “New” and provide the table name “Students”. Finally, we must return the new DataTable object so that the GridView can display it.

Imports Microsoft.VisualBasic

Imports System.Data                     ' In-memory data containers

Public Class StudentData

    Public Function SelectStudents() As DataTable

        Dim dTable As New DataTable("Students")
        Return dTable

    End Function
End Class
Having created the new Table called “Students”, we have to add the columns we want for the tables attributes. In this case, we are using Name, Age and Course with their appropriate types.

    Public Function SelectStudents() As DataTable

        Dim dTable As New DataTable("Students")

        dTable.Columns.Add("Name", Type.GetType("System.String"))

        dTable.Columns.Add("Age", Type.GetType("System.Int32"))

        dTable.Columns.Add("Course", Type.GetType("System.String"))

        Return dTable

    End Function

To create a new row of data with the same data schema as the DataTable, call the NewRow() method of the DataTable object to instantiate a new DataRow object.
        dRow = dTable.NewRow()

This DataRow object  has a Columns collection (name/value pair) that allows us to specify the name of the column and specify the new value. For example, to change the Name column (or attribute) to the string value Mike.

        dRow("Name") = "Mike"

Once Name, Age and Course have been specified for the row, it’s added to the data table using the Add method of the DataTables Rows collection.

        dTable.Rows.Add(dRow)

Add a few rows of your own.
Imports Microsoft.VisualBasic

Imports System.Data                     ' In-memory data containers

Public Class StudentData

    Public Function SelectStudents() As DataTable

        Dim dTable As New DataTable("Students")

        Dim dRow As DataRow

        dTable.Columns.Add("Name", Type.GetType("System.String"))

        dTable.Columns.Add("Age", Type.GetType("System.Int32"))

        dTable.Columns.Add("Course", Type.GetType("System.String"))

        dRow = dTable.NewRow()

        dRow("Name") = "Mike"

        dRow("Age") = 22

        dRow("Course") = "WM"

        dTable.Rows.Add(dRow)

        dRow = dTable.NewRow()

        dRow("Name") = "Mark"

        dRow("Age") = 21

        dRow("Course") = "BIT"

        dTable.Rows.Add(dRow)

        Return dTable

    End Function

End Class

Now run it.
Using a DataSet
A DataSet is a collection of DataTables, DataRelations, etc.

We can add multiple DataTables to a DataSet, manipulate them individually or join them together.

In this example, we’ll create a DataSet containing a new DataTable called “Orders”.

Start by adding a new WebForm with a ObjectDataSource and GridView.

<asp:ObjectDataSource ID="datasrc1" 
TypeName="OrderData"
SelectMethod="SelectOrders"

      UpdateMethod="UpdateOrder" 
runat="server" />

<asp:GridView ID="grid1" DataSourceID="datasrc1" 
DataKeyNames="Id" 

AutoGenerateEditButton="true"

      AutoGenerateColumns="false" 
runat="server">

      <Columns>

         <asp:BoundField DataField="Id" Visible="false" />

         <asp:BoundField DataField="Name" HeaderText="Product Name" />

         <asp:BoundField DataField="Price" 

HeaderText="Price"
DataFormatString="£{0:C}" 

ApplyFormatInEditMode="false" />
         <asp:BoundField DataField="Quantity" HeaderText="Quantity" />

         <asp:BoundField DataField="Cost" 

HeaderText="Total Cost" 

ReadOnly="true" 

DataFormatString="£{0:C}" />

       </Columns>

</asp:GridView>
Notice that this data source contains both a SelectMethod and an UpdateMethod to allow us to edit a row of data. The GridView specifies AutoGenerateEditButton to allow us to select a row to edit.

Now add a new class called “OrderData” to match the TypeName specified above.

Add a TestData, SelectOrders and UpdateOrder method to the class as follows:

Imports Microsoft.VisualBasic

Imports System.data

Public Class OrderData

    Private Shared _dSet As New DataSet()

    Public Shared Sub TestData()
    End Sub

    Public Function SelectOrders() As DataTable
    End Function

    Public Sub UpdateOrder(ByVal Id As Integer, ByVal Name As String, 
ByVal Price As Double, ByVal Quantity As Integer)
    End Sub

End Class

Since this is just an example, the TestData method is going to be called when the WebForm loads and will populate the table with data we specify. In a real world example, this method would load the data from the database.

Add a call to TestData() to the PageLoad() method on the WebForm.

Protected Sub Page_Load(ByVal sender As Object, ByVal e As 
System.EventArgs)

        If Not Page.IsPostBack = True Then

            OrderData.TestData()            

        End If
    End Sub

First thing we do in TestData is discard any DataSet we may have previously created so that we can add our own dummy data then we create a new DataSet object

    Public Shared Sub TestData()

        ' Clear everything so we don't duplicate

        ' the dummy rows again

        '

        If Not _dSet Is Nothing Then

            _dSet.Dispose()

            _dSet = Nothing

        End If

        _dSet = New DataSet

    End Sub

Next create a DataTable called “Orders” with the columns “Id”, “Name”, “Price”, “Quantity” and “Cost”. The “Id” column will be an auto-numbered primary key field so we need to set AutoIncrement, ReadOnly, Unique to true and AllowDBNull to false. 

        dPriKeyCol = dOrdersTable.Columns.Add("Id", 
Type.GetType("System.Int32"))

        dPriKeyCol.AutoIncrement = True

        dPriKeyCol.ReadOnly = True

        dPriKeyCol.Unique = True

        dPriKeyCol.AllowDBNull = False

Then an array of DataColumns must be specified for the primary key field, but we just want to specify the Id column.
        dOrdersTable.PrimaryKey = New DataColumn() 
{dOrdersTable.Columns("Id")}
The Cost can be automatically calculated from the Quantity and Price columns.

        dOrdersTable.Columns.Add("Cost", 
Type.GetType("System.Double"), 
"Price*Quantity")
We should also add the new DataTable to the DataSets Table collection using the Add method

        _dSet.Tables.Add(dOrdersTable)

Here’s the resultant code.

    Public Shared Sub TestData()

        Dim dOrdersTable As New DataTable("Orders")

        Dim dPriKeyCol As DataColumn

        Dim dRow As DataRow

        ' Clear everything so we don't duplicate

        ' the dummy rows again

        '

        If Not _dSet Is Nothing Then

            _dSet.Dispose()

            _dSet = Nothing

        End If

        _dSet = New DataSet

        dPriKeyCol = dOrdersTable.Columns.Add("Id", 
Type.GetType("System.Int32"))

        dPriKeyCol.AutoIncrement = True

        dPriKeyCol.ReadOnly = True

        dPriKeyCol.Unique = True

        dPriKeyCol.AllowDBNull = False

        dOrdersTable.PrimaryKey = New DataColumn() 
{dOrdersTable.Columns("Id")}
        dOrdersTable.Columns.Add("Name", Type.GetType("System.String"))

        dOrdersTable.Columns.Add("Price", 
Type.GetType("System.Double"))

        dOrdersTable.Columns.Add("Quantity", 
Type.GetType("System.Int32"))

        dOrdersTable.Columns.Add("Cost", 
Type.GetType("System.Double"), 
"Price*Quantity")
        _dSet.Tables.Add(dOrdersTable)

    End Sub

Now add some rows

        dRow = dOrdersTable.NewRow()

        dRow("Name") = "Apple"

        dRow("Price") = 0.5

        dRow("Quantity") = 10
        dOrdersTable.Rows.Add(dRow)

Finally, because we will want to edit these rows later we need to accept the changes we made by calling AcceptChanges (see later note).
    Public Shared Sub TestData()

        Dim dOrdersTable As New DataTable("Orders")

        Dim dPriKeyCol As DataColumn

        Dim dRow As DataRow

        ' Clear everything so we don't duplicate

        ' the dummy rows again

        '

        If Not _dSet Is Nothing Then

            _dSet.Dispose()

            _dSet = Nothing

        End If

        _dSet = New DataSet

        dPriKeyCol = dOrdersTable.Columns.Add("Id", 
Type.GetType("System.Int32"))

        dPriKeyCol.AutoIncrement = True

        dPriKeyCol.ReadOnly = True

        dPriKeyCol.Unique = True

        dPriKeyCol.AllowDBNull = False

        dOrdersTable.PrimaryKey = New DataColumn() 
{dOrdersTable.Columns("Id")}
        dOrdersTable.Columns.Add("Name", Type.GetType("System.String"))

        dOrdersTable.Columns.Add("Price", 
Type.GetType("System.Double"))

        dOrdersTable.Columns.Add("Quantity", 
Type.GetType("System.Int32"))

        dOrdersTable.Columns.Add("Cost", 
Type.GetType("System.Double"), 
"Price*Quantity")
        _dSet.Tables.Add(dOrdersTable)
        dRow = dOrdersTable.NewRow()

        dRow("Name") = "Apple"

        dRow("Price") = 0.5

        dRow("Quantity") = 10

        dOrdersTable.Rows.Add(dRow)

        dOrdersTable.AcceptChanges()

    End Sub

Once the data has been loaded into a DataSet we can manipulate it directly. So to edit a record, we first have to find it. Once we have the DataRow object, we can change it’s values directly.

To allow the contents of the table to be displayed by the GridView return it from the SelectOrders method using the Tables collection of the DataSet and specifying the name of our table “Orders”. 

    Public Function SelectOrders() As DataTable

        Return _dSet.Tables("Orders")

    End Function

Run and test your code.

In the UpdateOrder method, find all rows that match the primary key “Id” field.

    Public Sub UpdateOrder(ByVal Id As Integer, ByVal Name As String, 
ByVal Price As Double, ByVal Quantity As Integer)
        Dim fndRow() As DataRow

        fndRow = _dSet.Tables("Orders").Rows.Find(Id)
    End Sub

Actually, there will only be one because the Id field is the auto-numbered primary key. Now we can change the column values for this row as we did before.

    Public Sub UpdateOrder(ByVal Id As Integer, ByVal Name As String, 
ByVal Price As Double, ByVal Quantity As Integer)

        Dim fndRow() As DataRow

        fndRow = _dSet.Tables("Orders").Rows.Find(Id)
        fndRow(0)("Name") = Name

        fndRow(0)("Price") = Price

        fndRow(0)("Quantity") = Quantity

    End Sub

We  need to call AcceptChanges on the row. When you modify the row the DataTable actually keeps two copies of the row, the original and the now modified version. This allows you to identify the rows that have changed and need to be written back to the database (we won’t be doing this right now). Once the changes have been written back, AcceptChanges is called to overwrite the original row information in the DataTable.
For now, we’ll immediately call AcceptChanges() on the row we changed.

    Public Sub UpdateOrder(ByVal Id As Integer, ByVal Name As String, 
ByVal Price As Double, ByVal Quantity As Integer)

        Dim fndRow() As DataRow

        fndRow = _dSet.Tables("Orders").Rows.Find(Id)
        fndRow(0)("Name") = Name

        fndRow(0)("Price") = Price

        fndRow(0)("Quantity") = Quantity

        fndRow(0).AcceptChanges()

    End Sub

Run and test your code.

