In-Memory Data Container Objects (Part 2)
DataRelations

From the previous examples, we know how to use DataSets, DataTables, DataColumns and DataRows.

What if we want to add a relationship (foreign key/primary key) between two tables in our DataSet?

To do this we need to create a DataRelation in our DataSet.

To create a relationship called “CartRelation” that links the “ProductId” in a products table to a “ProductId” column in the orders table use the following:- 

yourdataset.Relations.Add("CartRelation", 
dProductsTable.Columns("ProductId"), 
dOrdersTable.Columns("ProductId"))

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

<asp:ObjectDataSource ID="datasrc1" TypeName="Cart" 
SelectMethod="SelectCart" 
UpdateMethod="EditItem"

                
runat="server" />

<asp:GridView ID="grid1" DataSourceID="datasrc" 
AutoGenerateEditButton="true" 
DataKeyNames="Id"

            AutoGenerateColumns="false"
runat="server">

                <Columns>

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

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

                    <asp:BoundField DataField="Description" HeaderText="Description" ReadOnly="true" />

                    <asp:BoundField DataField="Price" HeaderText="Price" DataFormatString="£{0:C}" ReadOnly="true" />

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

                </Columns>

            </asp:GridView>

            <asp:Button ID="acceptbtn" Text="Accept Changes" 
runat="server" />

            <asp:Button ID="rejectbtn" Text="Reject Changes" 
runat="server" />
The buttons in the above will be used to Accept or Reject any edits we make.

DataKeyNames=Id i.e. the primary key is the Id field.

BoundFields indicate we expect the fields Id, Name, Description, Price and Quantity. Only Quantity is editable because the rest of the fields are ReadOnly or invisible.

Create a new Cart class.
Add the following code to create two tables in the DataSet called “Products” and “Orders”.

The Products table contains columns for ProductId (primary key), Name, Price and Description.

The Orders table contains columns for Id (primary key), ProductId (foreign key) and Quantity.

A relation is created between the primary key from the Products table is foreign key in the Orders table.

Imports Microsoft.VisualBasic

Imports System.Data

Public Class Cart

    Private Shared _dSet As DataSet

    Private Shared _view As DataView

    Public Shared Sub TestData()

        Dim dProductsTable As New DataTable("Products")

        Dim dOrdersTable As New DataTable("Orders")

        Dim dRow As DataRow

        Dim key As Int32

        ' 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

        dProductsTable.Columns.Add("ProductId", Type.GetType("System.Int32"))

        dProductsTable.Columns("ProductId").AutoIncrement = True

        dProductsTable.Columns("ProductId").AllowDBNull = False

        dProductsTable.Columns("ProductId").Unique = True

        dProductsTable.PrimaryKey = New DataColumn() {dProductsTable.Columns("ProductId")}

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

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

        dProductsTable.Columns.Add("Description", Type.GetType("System.String"))

        _dSet.Tables.Add(dProductsTable)

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

        dOrdersTable.Columns("Id").AutoIncrement = True

        dOrdersTable.Columns("Id").AllowDBNull = False

        dOrdersTable.Columns("Id").Unique = True

        dOrdersTable.PrimaryKey = New DataColumn() {dOrdersTable.Columns("Id")}

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

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

        _dSet.Tables.Add(dOrdersTable)

        ' Setup a relationship between the primary and foreign key.

        ' The parent table contains the primary key.

        '

        _dSet.Relations.Add("CartRelation", 
dProductsTable.Columns("ProductId"), 
dOrdersTable.Columns("ProductId"))

        dRow = dProductsTable.NewRow()

        dRow("Name") = "Mouse"

        dRow("Price") = 10.49

        dRow("Description") = "Computer mouse"

        dProductsTable.Rows.Add(dRow)

        key = dRow("ProductId")

        dRow = dOrdersTable.NewRow()

        dRow("ProductId") = key

        dRow("Quantity") = 10

        dOrdersTable.Rows.Add(dRow)

        dRow = dProductsTable.NewRow()

        dRow("Name") = "Case"

        dRow("Price") = 60.7

        dRow("Description") = "Computer case"

        dProductsTable.Rows.Add(dRow)

        key = dRow("ProductId")

        dRow = dOrdersTable.NewRow()

        dRow("ProductId") = key

        dRow("Quantity") = 1

        dOrdersTable.Rows.Add(dRow)

        dProductsTable.AcceptChanges()

        dOrdersTable.AcceptChanges()

    End Sub

    Public Function SelectCart() As DataView

        Dim dCartTable As New DataTable("Cart")

        _view = dCartTable.DefaultView

        Return _view

    End Function

    Public Sub EditItem(ByVal Id As Integer, ByVal Quantity As Integer)

    End Sub

    Public Sub AcceptChanges()

    End Sub

    Public Sub RejectChanges()

    End Sub

End Class
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

            Cart.TestData()            

        End If
    End Sub

Back to the Cart class, to write the code for the SelectCart method.

We begin by creating new table called “Cart” which will contain the joined records from both the Products and Orders table, so the columns will be Id, Name, Price, Description and Quantity. The ProductId isn’t required because we copy the product info into this table. Look at the GridView and notice how we matched the GridView BoundFields to these column names.
    Public Function SelectCart() As DataView

        Dim dCartTable As New DataTable("Cart")

        Dim dOrderRow As DataRow

        Dim dProductRow As DataRow

        Dim dRow As DataRow

        dCartTable.Columns.Add("Id", Type.GetType("System.Int32"))

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

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

        dCartTable.Columns.Add("Description", Type.GetType("System.String"))

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

        _view = dCartTable.DefaultView

        Return _view

    End Function

The next bits a bit tricky!!!

First we need to loop through all the rows in the Products table

    Public Function SelectCart() As DataView

        Dim dCartTable As New DataTable("Cart")

        Dim dOrderRow As DataRow

        Dim dProductRow As DataRow

        Dim dRow As DataRow

        dCartTable.Columns.Add("Id", Type.GetType("System.Int32"))

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

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

        dCartTable.Columns.Add("Description", Type.GetType("System.String"))

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

        For Each dProductRow In _dSet.Tables("Products").Rows

        Next

        _view = dCartTable.DefaultView

        Return _view

    End Function

Next we need to find the rows from the Orders table that match the DataRelation called “CartRelation” for this row in the Products table i.e. find the Order rows that have the same foreign key as the primary key in this Products row.
        For Each dProductRow In _dSet.Tables("Products").Rows
            Dim dJoinedOrderRows() As DataRow = 

dProductRow.GetChildRows("CartRelation")

        Next

Next loop through the rows from the Orders table that match.
        For Each dProductRow In _dSet.Tables("Products").Rows

            Dim dJoinedOrderRows() As DataRow = 
dProductRow.GetChildRows("CartRelation")

For Each dOrderRow In dJoinedOrderRows

            Next

        Next

Now create a new row in the Cart table then copy the data from both the Products row and the Orders row into it. 
Orders ( Id, Quantity

Products (Name, Price, Description

        For Each dProductRow In _dSet.Tables("Products").Rows

            Dim dJoinedOrderRows() As DataRow = 
dProductRow.GetChildRows("CartRelation")

For Each dOrderRow In dJoinedOrderRows
                dRow = dCartTable.NewRow

                dRow("Id") = dOrderRow("Id")

                dRow("Name") = dProductRow("Name")

                dRow("Price") = dProductRow("Price")

                dRow("Description") = dProductRow("Description")

                dRow("Quantity") = dOrderRow("Quantity")

            Next

        Next

Finally, having set up the values for this new row, add it to the Cart table.

        For Each dProductRow In _dSet.Tables("Products").Rows

            Dim dJoinedOrderRows() As DataRow = 
dProductRow.GetChildRows("CartRelation")

For Each dOrderRow In dJoinedOrderRows
                dRow = dCartTable.NewRow

                dRow("Id") = dOrderRow("Id")

                dRow("Name") = dProductRow("Name")

                dRow("Price") = dProductRow("Price")

                dRow("Description") = dProductRow("Description")

                dRow("Quantity") = dOrderRow("Quantity")

                dCartTable.Rows.Add(dRow)

            Next

        Next

Now let’s complete the EditItem method. First note that the GridView we added has been deliberately configured so that only the Quantity can be changed.

So we only need to read the Orders table from the DataSet and we’ll make use of the Find method of the Rows collection to find the row matching the primary key field.
    Public Sub EditItem(ByVal Id As Integer, ByVal Quantity As Integer)

        Dim dOrdersTable As DataTable

        Dim dRow As DataRow

        dOrdersTable = _dSet.Tables("Orders")

        dRow = dOrdersTable.Rows.Find(Id)

        dRow("Quantity") = Quantity

    End Sub

We need to accept or reject the changes so we’ll complete those methods as follows:
    Public Shared Sub AcceptChanges()

        _dSet.Tables("Orders").AcceptChanges()

    End Sub

    Public Shared Sub RejectChanges()

        _dSet.Tables("Orders").RejectChanges()

    End Sub

Back to the WebForm and double click on the ASP Buttons and add the following code.

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

        Cart.AcceptChanges()

    End Sub

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

        Cart.RejectChanges()

    End Sub

