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Implement Advanced

by Fabio Claudio Ferracchiati and Juval Lowy

+ Implement Advanced
DataGrid Styles

I'm developing a .NET WinForms application
that uses a DataGrid to display data the app
retrieves from a table in a remote database. The
table has a foreign-key column, and I'd like to
use 2 ComboBox control in the related column
of the DataGrid to display data retrieved from
the second table. I also wanr to change a cell’s
color when its value is less than zero. I found
some information on DataGrid styles butwasn't
able to implement them in my application.

A:

The DataGrid WinForms component is pow-
erful and flexible, but implementing effects that
go beyond the component’s standard behavior
can be difficult. You can’t implement the ad-
vanced effects you want by simply setting
DataGrid properties or calling DataGrid meth-
ods, and you can’t delegate DataGrid style
sertings to the VS.NET wizard. You must specify
each column manually by creating a new object
from the related DataGrid column class (down-
load the sample code from the VSM Web site;

see the Go Online box for details). For example,
if the DataGrid column must contain a string,
you create a DataGrid TextBoxColumn object
that specifies the data-source column to bind
from. Then, you add the object to the Data-
GridTableStyle class’s GridColumnStyles col-
lection. Finally, you must specify the reference
to the DaraGridTableStyle object in the Data-
Grid object’s TableStyles collection:

Dim styles As Mew DataGridTableStyle
styles.MappingName = "Authors”
Dim calAuthor As New _
DataGridTextBoxColumn
colAuthor.MappingName = "Author®
colAuthor,HeaderText = "Author"
colAuthor.Width = 200
styles.GridColumnStyles. Add(colAuthaor)
Dim dg As new DataGrid
dg.TableStyles.Add(styles)

Use the DataGridTableStyle class’s Mapping-
Name property to specify the data-source table
to bind from, and the DataGrid column class’s
MappingName property to specify the data
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Figure 1 Add Special DataGrid Styles. You can use class inheritance to customize a DataGrid's
standard column behavior and implement special styles. This DataGrid includes a combo box column
and a cell that changes its color when its value is less than zero.
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VB.NET = Create a Combo Box Column

Public Class DataGridComboBoxColumn
Inherits DataGridTextBoxColumn
Public MyCombo As ComboBox
Public Sub New()

MyBase.New()

MyCombo = New ComboBox
AddHandler MyCombo.Lleave, New EventHandler{ _
Address0Of LeaveComboBox)

End Sub

Protected Overloads Overrides Sub Edit(ByVal
source As CurrencyManager, ByVal rowNum _
As Integer, ByVal bounds As Rectangle, _
ByVal readOnlyl As Boolean, ByVal _
instantText As String, ByVal celllsVisible As Boolean)
MyBase.Edit(source, rowNum, bounds, _

|

readOnlyl, instantText, celllsVisible)
MyCombo.Parent = Me.TextBox.Parent
MyCombao.Location Me.TextBox.Location
MyCombo.Size New Size(Me.TextBox.Size.Width, _
MyCombo.S5ize.Height)
MyCombo.Text = Me.TextBox.Text
Me.TextBox.V¥isible False
MyCombo.Visible = True
MyCombo.BringTaoFront()
MyCombe. Focus ()
End Sub
Private Sub LeaveComboBox(ByVal sender _
As DObject, ByVal e As EventArgs)
MyCombo.Hide()
End Sub
End Class

Listing 1 You can make a DataGrid column show and hide a combo box, instead of the classic textbox, by deriving from the DataGridText-

BoxColumn class to manage events such as Edit and Leave.

source’s column name to bind from.

The DataGrid component doesn’t offer a column class for
displaying a combo box containing data you retrieve from a differ-
ent table. However, .NET’s object-oriented features let you derive
new classes from a generic class and add features. You can use the
DataGridTextBoxColumn class as the base class, then add combo
box support and color changes.

Follow these steps to implement a combo box column (see
Listing 1). First, derive a new class from the DataGridTextBox-
Column class. Then, add a public ComboBox component for
specifying data from a different rable. Next, add a class constructor
where you initialize objects and specify event handlers. Now,
manage the Edit event, which is raised when the user sets the focus
to the cell containing the combo box (by clicking on the cell or using
the Tab key to go through the cells). In the body of the Edit event
handler, give the combo box the same dimensions and text as the
selected cell. Finally, hide the combo box in the body of the Leave
event, which is raised when the user leaves the cell.

You can add a new DataGridComboBoxColumn object to the
DataTableStyles object now, specifying the combo box’s width and
the data source’s mapping column name, and adding combo box
items you retrieve from the related table (I've added some values

manually for code readability):

Dim colCombo As DataGridComboBoxColumn
colCombo = New DataGridComboBoxColumn

colCombo.MappingName = "Role"
colCombo.HeaderText = "Role"
colCombo.Width = 150

MyCombo, Ttems.Clear()
colCombo.MyCombo. Items. Add(...)
colCombo.MyCombo.DropDownStyle = _
ComboBoxStyle.DropDownList
styles.GridColumnStyles.Add(colComba)

colCombo

The DataGrid still has two issues at this point. When you
navigate through the cells with the Tab key, you can’t leave the focus
over the cell that contains the combo box. Also, if you change a value
in the combo box and leave the cell, the new value replaces the
original value but doesn’t update the corresponding value in the
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data source.

You can avoid the first issue by using the overridable WndProc
method’s Message parameter, which helps you trap Windows
messages:

Public Class DataGridComboBox
Inherits ComboBox
Private WM_KEYUP As Integer &H101
Protected Overrides Sub WndProc(ByRef m _
As System.Windows.Forms.Message)
If m.Msg = WM_KEYUP Then
Return
End If
MyBase.WndProci(m)
End Sub
End Class

The preceding code derives a DataGridComboBox class from the
ComboBox class and uses it to trap and ignore the WM_KEYUP
Windows message. The Return instruction breaks the message that
the .NET Framework sends to the base class. This enables the Tab key
to maintain focus over the cell containing the combo box.

The second issue requires some extra work, because you must
track when the user starts editing the value in the combo box, then
commit the changes to the darta source (see Listing 2). Add the
Boolean m_isEditing variable to track users’ changes to the combo
box. Then, add a new event handler that responds to the
SelectionChangeCommitted event, which is raised when the user
changesavaluein the combo box and the change is committed. Mark
the m_isEditing variable in the body of the OnSelectionChange-
Committed event handler function as True, because the user has
edited the combo box and you must commit the changes to the data
source as well. The DataGridColumnStyles class’s overridable Com-
mit method lets you commit changes to the data source. You check
the m_isEditing variable in this method’s body to commit the
changes only when the user has altered the combo box.

You can use the same base classes to create a DataGrid column
whose background and foreground colors change depending on the
value in a cell (see Figure 1). The DataGrid TextBoxColumn class’s
overridable Paint method lets you change this aspect of a DataGrid
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column, One of the Paint method’s three
prototypes offers two Brush objects you can
use to color a cell’s background and fore-
ground (download Listing 3). You use this
method’s GetColumnValueAtRow method
to retrieve the cell’svalue. GetColumnValue-
AtRow is a generic Object type, because the
method doesn’t know if the cell contains an
Integer, a String, and so on. The code casts
the Object type to an Integer type, then
checks for its value. When the value is less
than zero, the background color changes to
red and the foreground color to white. Fi-
nally, you call the base class’s Paint method
to provide these new values. —F.C.F.
n: Build a Singleton
WinForms App
I'want to allow only a single instance of my
application to run at any point in time (like
Outlook). .NET should ignore the user’s
request to launch the application if it’s
already running. How can I achieve this?

A:

What you describe is called a singleton appli-
cation. Rich-client apps often need to be
singletons. Unfortunately, the Application
class doesn’t provide singleton support. I'll
show you how to use my own version of a
singleton application object—called Sin-
gletonApp—which 1 define in the Win-
FormsEx assembly (download the sample
code). You can use SingletonApp the same

way you use a normal, multi-instance Appli-
cation class, except it ensures the application
is a singleton:

using WinFormsEx:
public class MyForm :
{

Form

static void Maint()
{
SingletonApp.Run{new MyForm()};
]
/* Rest of MyForm implementation */

The preceding code displays the MyForm
form if no other instance of it is running,
Otherwise, the application exits. The
SingletonApp class provides the same Run
methods as the Application class.

You need some sortof cross-process com-
munications mechanism to implement a
singleton, because if the user launches a new
instance of the application, it’s in a new
process, yet it must detect if another process
is already running. You can use the Mutex
synchronization object for this purpose:
public sealed class Mutex : WaitHandle
{

public Mutex();

public Mutex{bool initiallyOwned):

public Mutex(bool initiallyOwned,

string name);

public Mutex(bool initiallyOwned,
string name,
out bool createdNew);

public void ReleaseMutex();

You normally use the Mutex to ensure mu-
tual exclusion of threads from a resource or
code section. Only one thread at a time can
own the Mutex. A thread owns the Mutex
by calling one of the wait methods of the
Mutex’s base class—WaitHandle. If the
Mutexisunowned, then .NET doesn’tblock
the thread, and the thread gets ownership. If
another thread owns the Mutex, NET blocks
the new thread until the Mutex is released,
or until a specific timeout has elapsed. You
release the Mutex by calling the Release-
Mutex() method, which sets the Mutex state
to unowned, allowing other threads access
to it. Mutex’s default constructor creates it
in the unowned state. The constructor’s
other parameterized versions accept the
initiallyOwned flag, which lets you set the
Mutex’s initial state explicitly.

The parameterized constructors also al-
lowyou to specify a Mutex name in the name
parameter. The Mutex name is any identify-
ing string, such as “My Mutex.” By default, a
Mutex has no name. However, if you do
provide a name, then any thread on the
machine—including threads in other pro-
cesses—can try to access this Mutex. When

Continued on page 53.
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VB.NET ¢ Commit User Changes

D

Public Class DataGridComboBoxCalumn
Inherits DataGridTextBoxColumn

Private m_isEditing As Boolean
Public Sub MNew()
MyBase.New()
MyCombo = New DataGridComboBox
m_isEditing = False
AddHandler MyCombo.lLeave, New _

EventHandler(AddressOf _
OnSelectionChangeCommitted)
End Sub

Boolean)

MyCombo.Size =
MyCombo.Size.Height)

Public MyCombo As DataGridComboBox

EventHandler(Address0f LeaveComboBaox) |
AddHandler MyCombo.SelectionChangeCommitted, MNew _

Protected Overloads Overrides Sub Edit(ByVal source As _
CurrencyManager, ByVal rowNum As Integer, ByVal _
bounds As Rectangle, ByVal readOnlyl As Boolean., _ i
ByVal instantText As String, ByVal celllsVisible As _ §

MyBase.Edit(source, rowNum, bounds, _

readOnlyl, instantText, celllsVisible)
MyCombo.Parent = Me.TextBox.Parent
MyCombo.Location = Me.TextBox.Location
New Size(Me.TextBox.Size.Width, _

E

End Sub

End Sub

End If
Return True
End Function

End Sub
End Class

MyCombo.Text = Me,TextBox,Text
Me.TextBox.Visible =
MyCombo.Visible =
MyCombo.BringToFront()
MyCombo. Focus()

Private Sub LeaveComboBox(ByVal sender As _
Object, ByVal e As EventArgs)
MyComba.Hide()

Protected Overloads Overrides Function Commit(ByVal _
dataSource As CurrencyManager, ByVal rowNum As _
Integer) As Boolean
If m_isEditing Then

m_isEditing = False

SetColumnValueAtRow(dataSource, rowNum, _
MyCombo.Text)

Private Sub OnSelectionChangeCommitted(ByVal sender As _
Object, ByVal e As EventArgs)

| m_isEditing =

MyBase.ColumnStartedEditing(sender)

False
True

True

Listing 2 This DataGrid combo box column implementation commits changes the user enters through the combo box to the data source.
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Continued from page 48.

you specify a name, the OS checks whether
another application or a thread in the same
application has created a Mutex with that
name already, and if so, gives the creating
thread alocal object that represents the global
Mutex. If you try to create a named Mutex,
you should pass false for initiallyOwned,
because otherwise .NET won’t block your
thread, even if another thread in a different
process owns the Mutex already.

Now, here is the trick for using a Mutex
for a singleton WinForms app. The Single-
tonApp class uses the IsFirstInstance helper
method:

static bool IsFirstInstance()
{
m_Mutex = new
Mutex(false,"SingletonApp Mutex");
bool owned = false;
owned = m_Mutex.WaitOne
(TimeSpan.Zero,false);
return owned ;

IsFirstInstance creates a named Mutex, then
waits on it for a timeout of zero. If this is the
only instance of the app running, the Mutex

Fabio Claudio Ferracchiati has 10 years of
experience using Microsofttechnologies. He's
been focusing attention recently on the new
NET Framework architecture and languages
and has written books for Wrox Press about
this technology. He works in Rome for the CPI
Progetti SpA company (www.cpiprogetti.it).
Contact him at ferracchiati@rocketmail.com.

Juval Léwy is a software architect and the
principal of IDesign, a consulting and training
company focused on .NET design and .NET
migration. Juval is Microsoft's regional direc-
tor for the Silicon Valley, working with
Microsoft on helping the industry adopt .NET.
His latest book is Programming .NET Compo-
nents (O'Reilly & Associates). Juval speaks
frequently at software-development confer-
ences. Contact him at www.idesign.net.

Addltlonal Resources

VISUAL STUDIO MAGAZINE -+ OCTOBER 2003 + www.visl

is unowned, and the wait operation returns
immediately, indicating ownership. If an-
other instance is running, then the wait
returns false. The SingletonApp encapsu-
lates a normal Application object and del-
egates the actual implementation of Run to
it, if it’s the only instance running. Other-
wise, it simply ignores the request to run a
new form.

QA

One additional problem remains: How
does the single instance release the Mutex
when the application shuts down? The
Application class’s ApplicationExit event
lets you know the application is about to
shut down. SingletonApp subscribes to this
event and releases and closes the Mutex in
its handling of the exit event (download
Listing 4). —/.L.
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