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Game User Interface



Game User Interface



Game User Interface

• 
�����ก� control ��ก�������ก���������ก�������ก��������
– ����ก 

– radio button

– check box– check box

– drop down list box

– sliders

– !�!



���ก������� User Interface

• 
�"�	
����ก��#�

–�

• $%������"�"��	�&�	'������
– $%� WinForms– $%� WinForms

• Control ��(#���	�ก XNA

• 
)��'*)���$%�
��'��� editor �#�+

– $%������"'*)���'��� User Interface $	
ก�� �
,-�
• Control ��(#$	 XNA

• 
)��'*)���$%�'��� user interface $	
ก�



ก����� XNA ก�	 WINFORMS



ก����������� XNA 
ก��

• 
� subclass Game

• Game '���)	��#�)	.��)	��#�'*)���
ก�������

• 
� override 
�/�  Update ��� Draw

• ��ก��"
��0-��# framework 	"1�"���0*ก� 
– �����1������ก0�'���)	��#�
��

– �����1�����00���ก'��� editor '*)���
ก�



Microsoft.Xna.Framework.Game

• XNA ���ก�� ��� assembly )��+ ���
– Microsoft.Xna.Framework

– Microsoft.Xna.Framework.Graphics

– Microsoft.Xna.Framework.Content– Microsoft.Xna.Framework.Content

– !�!

• Microsoft.Xna.Framework.Game
�"��' Game �"�
�2	��� �� ��'(��"�$%� assembly �&�	
$	ก�'��� application '*)���
ก�� �
,-�



ก�����	����ก�����������

• �������'�����'�"��*)	��"���	 Game

• $	�"�	"1
�0�'��� control �"����  XNA '��3� �(�$'#� �

• ����
� control 	"1��
�2	'#�	���ก���������ก���"�$%� 
Windows Forms /��� Windows Forms /��� 

• ��� �����#��"���(#$	 WinFormsGraphicsSample_4_0

0��"��' GraphicsDeviceControl '*)����*)	��"�	"1
� �
,-�



GraphicsDeviceControl

• '&�
%&1�'��0ก System.Windows.Form.Cotnrol

– �"���'��3$	ก�� �(����
���	)	�0�

– $%� GraphicsDevice ��� XNA $	ก�� �(�

• '��3$%���	$	 WinForms Designer � �• '��3$%���	$	 WinForms Designer � �
– ��#
��$%�0�� �(����
��
�2	-&1	�"��#�'"45
,�+



�����	
��ก�� Windows Forms ������ XNA ���

• '��� Windows Forms Application ��	ก�'��� 
XNA Game

• 
-��� Reference �#���	"1
– Microsoft.Xna.Framework– Microsoft.Xna.Framework

– Microsoft.Xna.Framework.Graphics

• �� ��ก�4��
– GraphicsDeviceControl.cs

– GraphicsDevice.cs

– ServiceContainer.cs



�����	
��ก�� Windows Forms ������ XNA ���

• '��� subclass ��� GraphicsDeviceControl $)�#
� � override 
�/� 
– Initialize

– Draw– Draw



ก��
��ก�� GRAPHICS DEVICE



ก�� ��ก�� GraphicsDevice

• $	����ก��)	.��+ �0�" GraphicsDeviceControl ��(#� �
)��+ ���

• ��#
-&��$)�����ก���"���'��/�6- ���0��" GraphicsDevice


-"����#���
 "��
�#	�1	
-"����#���
 "��
�#	�1	



GraphicsDeviceService

• ��'�"��*ก�0� ก� GraphicsDevice

• '�����	�.1	�
-"�����
 "�� �����0ก0#�$)� 
GraphicsDeviceControl )��+ ���$%�

• �"
�/�  AddRef '*)���$%�
-��� GraphicsDeviceControl

���$)�#
– 
�&�� AddRef 3(ก
�"�ก���1���ก0�'��� GraphicsDevice �.1	�$)�#

– ��#
�&��3(ก
�"�ก���1��#���0���#'���$)�#$)�



GraphicsDeviceService

• �"
�/�  Release '*)���$)� GraphicsDeviceControl


�"�ก
�&����	0�
��ก$%� GraphicsDevice

– 3�
�&��
�"�ก����0*	�	 GraphicsDeviceControl �"�$%�
�2	 0 ���� 
GraphicsDeviceService 0��*�� GraphicsDevice ��1�GraphicsDeviceService 0��*�� GraphicsDevice ��1�



GraphicsDevice ������ก�!��ก��

• 
�&���" GraphicsDeviceControl )��+ ���
��#������0�"-&1	�"���ก�#�ก�	

• ��# GraphicsDevice �"
-"����#���
 "��
��� GraphicsDeviceControl ��ก�������$%���	�#��ก�	��� GraphicsDeviceControl ��ก�������$%���	�#��ก�	

• ����
0� GraphicsDevice ���	"1���0��" back buffer �	 

�#$  "?



GraphicsDevice ������ก�!��ก��

• ��� �����#�0�ก*)	 �	  back buffer $)��"�	 $)7#ก�# 
GraphicsDeviceControl �"�$)7#�"�'� 

• 
�� GraphicsDeviceControl �#�+ 0�$%� 
GraphicsDevice ��	0�����ก*)	  8)	��#�9 $	 GraphicsDevice ��	0�����ก*)	  8)	��#�9 $	 
GraphicsDevice �"���	0�$%�ก#�	
�"�ก$%�0���

• )���0ก� �(�$'# GraphicsDevice 
'�:0����ก:���� copy 

����(�
,-�'#�	�"�'	$0	*���' �;�



BeginDraw � Draw � EndDraw

• � �(����
��� ���� GraphicsDeviceControl 0.���#�
�2	'�
��1	��	 �����#����1	��	�"
�/� ������
��

• GraphicsDeviceControl.BeginDraw

– ก*)	 �	 ��� GraphicsDevice $)�$)7#ก�#-&1	�"����
��
GraphicsDevice (Viewport)

ก*)	 �	 ��� $)�$)7#ก�#-&1	�"����
��
– ก*)	 ���
����� GraphicsDevice �"�0�$%�0��� (Viewport)

• GraphicsDeviceControl.Draw
– � �(����
�����"�;(�$%�����ก�

• GraphicsDevice.EndDraw
– 
�"�ก GraphicsDevice.Present 
-&��
��(��"�� $'# 

GraphicsDevice ���' �;�$	���
��������
��



ก����� CONTENT �� 

WINFORMS APPLICATION



�!�� Content �� WinForms App

• 3��������ก��#	 content �"�'��� ��� content pipeline 

��������*'����#��#���	"1
– Content �"����0�$%�0�����3(ก build ��-����ก�� project ������

– ����'��� ContentManager– ����'��� ContentManager



Build Content "����ก�# App

• '��� content project $)�#� �
�&�ก
Add New Item � Empty Content Project

• $'# content �"��������ก�$%�$	 content project �"�'���

• ��# content project ��#'��3 build ���
��� �• ��# content project ��#'��3 build ���
��� �

• �������'��� XNA Game Library �.1	���	)	.��

• ����
-��� content project 
��$	 game library � �
-���
��	
��$	 Content Reference ��� game library

• )���0ก	�1	0.�
-��� reference ��� game library ��$	 
application



����� ContentManager

• ContentManager ����ก� GraphicsDevice '*)���
�#	����(���ก�4<ก'��#�+ (
%#	 Texture2D)

• 
�� ContentManager ����ก�$%� GraphicsDevice
��	0���
�"�ก) GraphicsDevice 0ก��'�"� implement ��	0���
�"�ก) GraphicsDevice 0ก��'�"� implement 

IGraphicsDeviceService

• $	 GraphicsDeviceControl 0��" property Services 
�"�
�'��3�� .� IGraphicsDeviceService ��ก�� �

•  (��/"ก�'��� ContentManager $	 constructor ��� 
SpriteFontControl



���������� WINFORMS APPLICATION



���������� WinForms Application

• Application �"�
�"�	 ��� Windows Forms ������0���#�"
6-
��&��	�)�
– Control �#�+ '#�	$)7#0���(#	���

– 0�3(ก���ก$)��&�	�.1	�
-&��� �(����
��$)�#
�&��;(�$%��5�	 input– 0�3(ก���ก$)��&�	�.1	�
-&��� �(����
��$)�#
�&��;(�$%��5�	 input

• �#�ก��
ก�
– �����"ก�� �(�$)�#��(#��#��#�
	&���

– 
ก�$	 XNA '#�	$)7#0�� �(����	"1

• ��/"ก�� �(���� WinForms ก����� XNA 0.�
��ก�	��#� �



�������� XNA ก�# WinForms

• 
�&�����'��� GraphicsDeviceControl ����0�����
�&�ก�#0�
$%���/"ก�� �(����
������)	

• $	��� �����#��" control �"�$%���/"ก�� ��1�'�����
– SpriteFontControl $%���/"� ��� WinForms– SpriteFontControl $%���/"� ��� WinForms

– TriangleControl $%���/"� ��� XNA



������## WinForms

• )ก����ก�$%���/"� ��� WinForms


�� subclass GraphicsDeviceControl

ก:��#����
�"�	��� 
-���
���
– ��# override Initialize ก�� Draw ���ก��– ��# override Initialize ก�� Draw ���ก��

– Draw 0�3(ก
�"�ก
�&�� control 0������ ���
��� �����	����



���ก�����## WinForms

• 3�)ก����ก�$)� control �*ก�� ���
��$)�#��ก+ %#��
���"�
ก*)	  $)�
– '��� Timer ���'*)���0��
���"�;#	��
– ��1��# Timer.Interval $)����ก��%#��
���"�����ก���1��# $)����ก��%#��
���"�����ก�
– '���
�/� �"�0�3(ก
�"�ก
�&�� Timer �"'�77�
��
– ����
-���
�/� 	�1	
��$	 event Timer.Tick

– )���0ก	�1	
�"�ก Timer.Start()

• ��� ����	��1�)� ���$'#���$	 constructor ��� subclass 
��� GraphicsDeviceControl �"����
�"�	



���ก�����## WinForms

• ��� �����#�
timer = new Timer();

timer.Interval =
(int)TargetElapsedTime.TotalMilliseconds;

timer.Tick += Tick;

timer.Start();



���ก�����## WinForms

• ��� "
– 
��ก��'#�	�&�	������� UI � � "�"�'� 

– '��3
�
����)�#��"� Timer �"'�77���$%��*��#��&�	� �

– $%��	� � "3��" control )������"������*�	�
�%�	-����ก�	– $%��	� � "3��" control )������"������*�	�
�%�	-����ก�	

• ���
'"�
– �0��#� �6-
��&��	�)��"��&�	�)��"�'� 

– Timer �0�"'�77�%�ก�#ก*)	 3�����ก*����*�	)	�ก

– Timer �"�����#	�*0*ก� 



���ก�����## XNA (1)

• SpinningTriangleControl �*ก�� �(��#���"�'� 
�#�"�0�
�*� �� �ก�
-��� handle $'# event Application.Idle

– Application.Idle += Tick;

• Application.Idle 0�3(ก��#����ก� ��� Win32 • Application.Idle 0�3(ก��#����ก� ��� Win32 

message queue ��ก���1��"� message queue �#�

• 3�0�$%�
�/� 	"1$	ก�� �(� 
�0�����
�"�ก
�/�  Invalidate 

$	 Tick



���ก�����## XNA (1)

• ก��กก��*�	
– Win32 message queue ��� Application.Idle

– Invalidate 3(ก
�"�ก
– Invalidate '#� WM_PAINT ����� control– Invalidate '#� WM_PAINT ����� control

– WM_PAINT 3(ก������;� �*$)� control � ���
��$)�#
– ��#�" message ���$	 queue �*$)� Application.Idle 3(ก
�"�ก

$)�#

• 3�$	 event handler ��#�"ก�
�"�ก Invalidate ����0��" 
Application.Idle '#��
-"�����1�
 "��
�#	�1	



���ก�����## XNA (1)

• ��� "
– 
�"�	��� '�1	

• ���
'"�
– �0��#� ��	�
�%�	�"��&�	�)��"�'�  
	&���0ก�"%#��
����)�#��"� – �0��#� ��	�
�%�	�"��&�	�)��"�'�  
	&���0ก�"%#��
����)�#��"� 

Application.Idle 3(ก'#�ก��ก�� �(�0���



���ก�����## XNA (2)

• 
�'��3�*$)�����ก�����
�
%:� Win32 message 

queue ��#��#�
	&��� 
-&��$)����'	���#� message � ���#�
�� 
�:������.1	

• ��1	��ก$)�$'# event handler $)�#$)� Application.Idle• ��1	��ก$)�$'# event handler $)�#$)� Application.Idle

– Application.Idle += TickWhileIdle;

• TickWhileIdle 0�
�� infinite loop ����
�"�ก Tick ��	�"

�&�� message queue �#�



���ก�����## XNA (2)

void TickWhileIdle(object sender, EventArgs e)

{

NativeMethods.Message message;

while (!NativeMethods.PeekMessage(out message,
IntPtr.Zero, 0, 0, 0))IntPtr.Zero, 0, 0, 0))

{

Tick(sender, e);

}

}



���ก�����## XNA (2)

• NativeMethods.PeekMessage 
�2	
�/� �"�
�
�"�	
�.1	�
-&�� (�#�" message $	 Win32 message queue 

)�&���#



���ก�����## XNA (2)

static class NativeMethods
{

[StructLayout(LayoutKind.Sequential)]
public struct Message
{

public IntPtr hWnd;
public uint Msg;
public IntPtr wParam;
public IntPtr lParam;public IntPtr lParam;
public uint Time;
public System.Drawing.Point Point;

}

[DllImport("User32.dll"]
[return: MarshalAs(UnmanagedType.Bool)]
public static extern bool PeekMessage(out Message message,

             IntPtr hWnd, uint filterMin, uint filterMax, uint flags);

}



���ก�����## XNA (2)

• ��� "
– � ��	�
�%�	�"��&�	�)��"�'� 

• ���
'"�
– 
��ก������'#�	�&�	��#� �
	&���0ก��#�
��
���$%�)� – 
��ก������'#�	�&�	��#� �
	&���0ก��#�
��
���$%�)� 

– 
�
��ก��*�	��� CPU ��$%� 100%

– 
ก� �?7)3��" control �"������*�	�
�%�	-����+ ก�	



����� Tick

• 
-&��$)��	�
�%�	�&�	�)� 
�/�  Tick 0������*ก� update '3	�
���
ก����� �(�$	�����"����"�

• 
��	��ก�� ��1�'��������
��"�;#	��#� �������ก�	����ก�� 

•  ��	�1	$	 Tick 0������"ก�
%:�	@�ก�#
��;#	��
�#�)�#����•  ��	�1	$	 Tick 0������"ก�
%:�	@�ก�#
��;#	��
�#�)�#����
����0.�
�"�ก update 
-&��
��;#	���กก�#���"������*ก� 
update



����� Tick

Stopwatch stopWatch = Stopwatch.StartNew();

readonly TimeSpan TargetElapsedTime =
TimeSpan.FromTicks(TimeSpan.TicksPerSecond / 60);

readonly TimeSpan MaxElapsedTime =
TimeSpan.FromTicks(TimeSpan.TicksPerSecond / 10);

TimeSpan accumulatedTime;

TimeSpan lastTime;



����� Tick

void Tick(object sender, EventArgs e)
{

TimeSpan currentTime = stopWatch.Elapsed;
TimeSpan elapsedTime = currentTime - lastTime;
lastTime = currentTime;

if (elapsedTime > MaxElapsedTime)
elapsedTime = MaxElapsedTime;

accumulatedTime += elapsedTime;

bool updated = false;
while (accumulatedTime >= TargetElapsedTime) {

Update();
accumulatedTime -= TargetElapsedTime;
updated = true;

}

if (updated)
Invalidate();

}



IN-GAME USER INTERFACE



�$#�������%��#����� User Interface

• ���	"1�"�����"'*)���'��� user interface $	 XNA )�����
– xWinForms (http://sourceforge.net/projects/xwinforms/)

– BlackStar GUI (http://blackstar.codeplex.com/)

– XNA Simple GUI (http://simplegui.codeplex.com/)

– Windows System for XNA (http://wsx.codeplex.com/)

– Nuclex Framework 

(http://nuclexframework.codeplex.com/)

• Library �&�	+
– )����(�
-���� �0ก 

http://forums.create.msdn.com/forums/t/15274.aspx



Nuclex Framework

• 
�0�$%� Nuclex Framework

– 
�"�	'*)��� XNA 4.0

– �"ก� update 
�&����#		�	"1
• ���
0��&�	+ )������(�'.ก0�
��ก�*ก�	��)���0ก�A 2009 ก:
���

• ก�$%� Nuclex Framework• ก�$%� Nuclex Framework

– 
�:�$%��	�	*$)� �	��)�  source code ����
-������
0��"�����ก�
��$	
ก�
������

– $	ก��"ก��* user interface 
�0�$%�
• Nuclex.Input

• Nuclex.UserInterface



GuiManager

• Nuclex.GuiManager 
�2	��'�"�$%�$	ก��' �;� GUI 

control ��1�)� 
– ���'��3
-��� control �&�	+ $)�
�2	 “�(ก” ��� GuiManager

– 
�&�� GuiManager.Draw 3(ก
�"�ก ��	0�� �(ก�����	��1�)� – 
�&�� GuiManager.Draw 3(ก
�"�ก ��	0�� �(ก�����	��1�)� 

• GuiManager 
�2	 DrawableGameComponent



DrawableGameComponent

• ��' DrawableGameComponent 
�2	ก������ XNA 

$	ก���ก
ก���ก
�2	'#�	+ �"�
�2	��'��0กก�	
– '��3
���
-���$)�ก�� Game 
-&��$)�
ก��"���'��3$)�#

– '��3$%� DrawableGameComponent 
 "��ก�	ก��
ก�)��+ – '��3$%� DrawableGameComponent 
 "��ก�	ก��
ก�)��+ 

ก�� �



DrawableGameComponent

• 
��'��� DrawableGameComponent 0����� 
override 
�/� �#���	"1
– Initialize

– LoadContent– LoadContent

– UnloadContent

– Update

– Draw

• ����+ ก��'��� Game ��� Screen $)�#



DrawableGameComponent

• DrawableGameComponent ก�� Screen ��#
)�&�	ก�	
– � 
��)	.��0��" Screen 
-"����# Screen 
 "��

– ��� 8
��"��	9 Screen

– $	
��)	.��0��" DrawableGameComponent �กก�#)	.�����– $	
��)	.��0��" DrawableGameComponent �กก�#)	.�����

– ��� 8
-���9 DrawableGameComponent 
�&������ก�$%�

– ��� 8��9 DrawableGameComponent 
�&��
��ก$%�



DrawableGameComponent

• '����"�
���ก0�� � DrawableGameComponent �*
– 
����
B������
�'�

– User Interface

• ;���#�#��%��$%� DrawableGameComponent• ;���#�#��%��$%� DrawableGameComponent

– ������ก� Update ��� Draw �����	�ก 
-�� Game 0�
�"�ก
4?�ก�%�	
)�#	"1� �����	����



DrawableGameComponent

• 3�����ก�
-��� DrawableGameComponent 
��$	
ก�
$)�'��� Components.Add(<component �"�����ก�>) $	 
constructor ���
ก�

public Game1()
{{

graphics = new GraphicsDeviceManager(this);
Content.RootDirectory = "Content";

Components.Add(new MyComponent(this));
}

• 
�/� �#�+ ��� DrawableGameComponent 0�3(ก
�"�ก
�&��

�/� 
 "��ก�	��� Game 3(ก
�"�ก



ก����� GuiManager

• '���4A� �%	�  GuiManager $	��' Game

• $	 constructor ��� Game

– '��� GuiManager

– 
-��� GuiManager 
��$	 Components– 
-��� GuiManager 
��$	 Components



ก����� GuiManager

public class UserInterfaceDemoGame : Game {

public UserInterfaceDemoGame() {

this.graphics = new GraphicsDeviceManager(this);

this.gui = new GuiManager(this);

Components.Add(this.gui);Components.Add(this.gui);

IsMouseVisible = true;

}

// ...

private GuiManager gui;

}



Screen

• GuiManager �����" Screen �����	
– %&��B1*ก�	ก�� Screen ��� Game ��#�	�����

• Screen �")	��"�0� ก�'3	���� GUI �#�+

• 
��0�" Screen )��+ ��	3�
��"���� GUI )�����• 
��0�" Screen )��+ ��	3�
��"���� GUI )�����
• ��#'#�	�ก0��"��#���
 "��



Desktop Control

• ���� GUI 0��"��	������ control

– Control ���)	.��'��3�" control ����&�	
�2	�(ก

• Control �"���(#�� ���	'� 
�"�ก�# Desktop Control

– Control 	"1
�2	�(ก��� screen– Control 	"1
�2	�(ก��� screen

– Desktop Control 
�2	-&1	�"��"���#�"'"

– 3����
� control �&�	��$'#
�2	�(ก��� desktop control ��	0�
��กC��(#�	)	�0�
ก�� ����



ก����� GuiManager

• $	4?�ก�%�	 Initialize ��� Game

– '��� Screen � �$)� Viewport ��� GraphicsDevice 
�2	 
argument

– $	�.1		"1����00�ก*)	 ���
����� Desktop Control ��#$)�$)7#– $	�.1		"1����00�ก*)	 ���
����� Desktop Control ��#$)�$)7#

ก�	��� �



ก����� GuiManager

protected override void Initialize() {

Viewport viewport = GraphicsDevice.Viewport;

Screen mainScreen = new Screen(viewport.Width, viewport.Height);

this.gui.Screen = mainScreen;

mainScreen.Desktop.Bounds = new UniRectangle(mainScreen.Desktop.Bounds = new UniRectangle(

new UniScalar(0.1f, 0.0f), new UniScalar(0.1f, 0.0f), // x and y

new UniScalar(0.8f, 0.0f), new UniScalar(0.8f, 0.0f) // width and height

);

base.Initialize();

}



UniScalar

• ก���ก�*�)	#���� Nuclex Framework $%�ก��ก����ก��
��� CeGUI (http://www.cegui.co.uk)

• Coordinate ��ก�����	 �����' UniScalar

• UniScalar �"'#�	���ก��'��'#�	• UniScalar �"'#�	���ก��'��'#�	
– Fractional part = ����'#�	
�#�)�#������ก������ 8-#�9
– Offset = )#�0ก�*�)	#��"�ก*)	 ��� fractional part �ก"�-�ก
B�

• �����#�
– new UniScalar(0.5f, 50) = �*�)	#��"�)#�0ก0� ก.��ก�����-#�

� 50 -�ก
B�



UniScalar

•  ��	�1	
new UniRectangle(

new UniScalar(0.1f, 0.0f), new UniScalar(0.1f, 0.0f), // x and y

new UniScalar(0.8f, 0.0f), new UniScalar(0.8f, 0.0f) // width and 
height

););

0.�
�2	'"�
)�"����"��"�	  80% ��� control -#�
�����(#���ก�� control -#�-� "



����� Control ����&

• '��� control �&�	+ 
-&���$'#
�2	�(ก��� desktop control

• $	ก��"	"1
�0�'��� WindowControl B.��
�2	)	��#�B.�����$	
'��3���0� control �&�	+ � �



����� Control ����&

public partial class DemoDialog : WindowControl {

public DemoDialog() {

InitializeComponent();

}

}}



����� Control ����&

partial class DemoDialog {

private Nuclex.UserInterface.Controls.LabelControl helloWorldLabel;
private Nuclex.UserInterface.Controls.Desktop.ButtonControl okButton;
private Nuclex.UserInterface.Controls.Desktop.ButtonControl cancelButton;

private void InitializeComponent() {
this.helloWorldLabel = new Nuclex.UserInterface.Controls.LabelControl();
this.okButton = new Nuclex.UserInterface.Controls.Desktop.ButtonControl();
this.cancelButton = new Nuclex.UserInterface.Controls.Desktop.ButtonControl();this.cancelButton = new Nuclex.UserInterface.Controls.Desktop.ButtonControl();

// helloWorldLabel

this.helloWorldLabel.Text = "Hello World! This is a label.";
this.helloWorldLabel.Bounds = new UniRectangle(10.0f, 15.0f, 110.0f, 30.0f);



����� Control ����&

         // okButton

this.okButton.Bounds = new UniRectangle(
new UniScalar(1.0f, -180.0f), new UniScalar(1.0f, -40.0f), 80, 24

);

// cancelButton

this.cancelButton.Bounds = new UniRectangle(
new UniScalar(1.0f, -90.0f), new UniScalar(1.0f, -40.0f), 80, 24

););

// DemoDialog

this.Bounds = new UniRectangle(100.0f, 100.0f, 512.0f, 384.0f);
Children.Add(this.helloWorldLabel);
Children.Add(this.okButton);
Children.Add(this.cancelButton);

}
}



Children.Add

• 
�&��'��� control 
'�:0����ก:$)���
-�����	
�2	�(ก��� control �&�	� �
ก�
�"�ก
�/�  Add ��� property Children

• 
%#	 
�'��3
-��� DemoDialog 
�2	�(ก��� Desktop 
Control � � ���#���	"1

protected override void Initialize() {

// ...code from previous step...

// Next, we add our demonstration dialog to the screen

mainScreen.Desktop.Children.Add(new DemoDialog());

base.Initialize();
}



ก�� ��ก��ก�# Event ��� Control �!��&

• 
%#	
 "��ก�� WinForms control
control ��� Nuclex Framework �" event 
�"�
�'��3ก*)	  $)���	� �

• 
%#	 ��' ButtonControl �" event Pressed �"�0�3(ก'#�
��ก���1�
�&������3(กก 

• 
%#	 ��' ButtonControl �" event Pressed �"�0�3(ก'#�
��ก���1�
�&������3(กก 

• 
�'��3
-��� handler �"��" signature 
�2	

void Handler(object sender, EventArgs arguments)

$)�
�2	���0� ก� event � �



ก�� ��ก��ก�# Event ��� Control �!��&

private void createDesktopControls(Screen mainScreen) {

// Button through which the user can quit the application

ButtonControl quitButton = new ButtonControl();

quitButton.Text = "Quit";

quitButton.Bounds = new UniRectangle(

new UniScalar(1.0f, -80.0f), new UniScalar(1.0f, -32.0f), 80, 32

);

quitButton.Pressed += delegate(object sender, EventArgs arguments) { Exit(); };quitButton.Pressed += delegate(object sender, EventArgs arguments) { Exit(); };

mainScreen.Desktop.Children.Add(quitButton);

}


