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XNA

• 
���������� C# ��� Microsoft �������
���	
ก�
– Platform 
�������: PC, Xbox, Zune

– ����������:

• ������ 2 �� �!�� 3 �� �• ������ 2 �� �!�� 3 �� �
• 
�"	
����!������#�

• $��ก�� content ���
ก�

• ���!��������%� input $�ก keyboard, mouse, joystick



XNA

• &"��'��(�)ก��
���	
ก��"���*+	
– 
�" )��ก����
�,-�� hardware

– 
�" )��
���	#�)�
�,-������� �"�	�)����
�)� ��,�
�"	
����

• ! "ก.��� )��
���	��ก�������• ! "ก.��� )��
���	��ก�������
• 
	,-��$�ก
�"�����/���ก���,+	0�	���������)��
ก�'�-������1��1)�	
– 
�"�� collision detection

– 
�"�� physics engine

– 
�"������������(	ก��$��ก���)��2� 2 �� ���,� 3 �� �������2�
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• ���	/#��� Visual C# Express 2010 
http://www.microsoft.com/express

• ���	/#��� Microsoft XNA Game Studio 4.0

• �� Visual C# (�)
��.$ก"�	�� XNA Game Studio
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• 
�3� Visual C# 2010

• 
�,�ก
�	2 File � New Project…

• (	&"��'��1)�� 
�,�ก XNA Game Studio 4.0

• (	&"��'����� 
�,�ก Windows Games (4.0)• (	&"��'����� 
�,�ก Windows Games (4.0)

•  �+�&,-�
ก�(	 Name

•  �+�&,-� Solution (ก��"���� project '�-
ก�-���)��ก�	) (	 
Solution Name
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• �2&"�� Solution Explorer '���)�	���
• FirstGame

– Properties

– References

– Game.ico– Game.ico

– Game1.cs

– GameThumbnail.png

– Program1.cs

• FirstGameContent (Content)
– References
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• �2&"�� Solution Explorer '���)�	���
• FirstGame

– Properties

– References

– Content References– Content References

– Game.ico

– Game1.cs

– GameThumbnail.png

– Program1.cs �67�ก/&�	 main

• FirstGameContent (Content)

– References



Program.cs

usingusingusingusing System;System;System;System;

namespacenamespacenamespacenamespace FirstGameFirstGameFirstGameFirstGame
{{{{

staticstaticstaticstatic classclassclassclass ProgramProgramProgramProgram
{{{{

/// <summary>

/// The main entry point for the application./// The main entry point for the application.

/// </summary>

staticstaticstaticstatic voidvoidvoidvoid Main(Main(Main(Main(stringstringstringstring[][][][] argsargsargsargs))))
{{{{

usingusingusingusing (Game(Game(Game(Game1111 gamegamegamegame ==== newnewnewnew GameGameGameGame1111())())())())
{{{{

game.Run.Run.Run.Run();();();();
}}}}

}}}}
}}}}

}}}}



Program.cs

• ��67�ก/&�	 main

– ���	�+	$*�
�8	�"�	'�-	���� 9#��!ก�����ก: ���
ก�

• (	 main ��ก����)�� instance ��� Game1

• !�)�
���ก
�;�� run ������� Game1• !�)�
���ก
�;�� run ������� Game1

• 
�;�� run �,� ��
ก�

• ���� Game1 $*������<'�-���



Game1.cs

• 	�������� Game1 1*-����$������
�������
ก�
��
�)

• Game1 
�8	 subclass ���
Microsoft.Xna.Framework.Game
(����'�-!'	
ก���� XNA '�+����)(����'�-!'	
ก���� XNA '�+����)



��!��"�� Microsoft.XNA.Framework.Game

• void Initialize()
– (&) �+��"�
��-� )	ก"�	�"�	 content �*+	��

• void LoadContent()
– (&)�"�	 content

• void UnloadContent()• void UnloadContent()
– (&)������%�
�,-�	�� content ��ก$�ก�	"������$������
ก�$�

• void Update(GameTime gameTime)
– (&)'��ก��
���-�	!������	����(	���
ก�
– 
�8	
�;��'�- logic ���
ก�'����	

• void Draw(GameTime gameTime)
– (&)������
ก���ก'���	)�$�



Flowchart ก���#��� "������ Game

��-� (
���ก Run)

Initialize()

LoadContent()

Update()

Draw()


ก�$�?UnloadContent()

$�ก��'����	





��!������$ �  Game1.cs

• Constructor

publicpublicpublicpublic GameGameGameGame1111()()()()

{{{{

graphics ==== newnewnewnew GraphicsDeviceManagerGraphicsDeviceManagerGraphicsDeviceManagerGraphicsDeviceManager((((thisthisthisthis););););graphics ==== newnewnewnew GraphicsDeviceManagerGraphicsDeviceManagerGraphicsDeviceManagerGraphicsDeviceManager((((thisthisthisthis););););

Content.RootDirectory.RootDirectory.RootDirectory.RootDirectory ==== "Content""Content""Content""Content";;;;

}}}}

• GraphicsDeviceManager � $��ก���	)�$�

• Content � $��ก�� content ���
ก�



��!������$ �  Game1.cs

• Initialize()
UnloadContent()
– 
�"
�)'����
�
��	�ก$�ก
���ก method 
����ก�	��� superclass

• LoadContent()• LoadContent()

protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid LoadContentLoadContentLoadContentLoadContent()()()()

{{{{

spriteBatch ==== newnewnewnew SpriteBatchSpriteBatchSpriteBatchSpriteBatch((((GraphicsDeviceGraphicsDeviceGraphicsDeviceGraphicsDevice););););

}}}}

��)�� spriteBatch � object '�-
��$�(&)��	����2�



��!������$ �  Game1.cs

• Update()

protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid Update(Update(Update(Update(GameTimeGameTimeGameTimeGameTime gameTimegameTimegameTimegameTime))))

{{{{

// Allows the game to exit

ifififif ((((GamePad.GetStateGamePad.GetStateGamePad.GetStateGamePad.GetState((((PlayerIndex.OnePlayerIndex.OnePlayerIndex.OnePlayerIndex.One).).).).Buttons.BackButtons.BackButtons.BackButtons.Back ========ifififif ((((GamePad.GetStateGamePad.GetStateGamePad.GetStateGamePad.GetState((((PlayerIndex.OnePlayerIndex.OnePlayerIndex.OnePlayerIndex.One).).).).Buttons.BackButtons.BackButtons.BackButtons.Back ========

ButtonState.PressedButtonState.PressedButtonState.PressedButtonState.Pressed))))

thisthisthisthis.Exit.Exit.Exit.Exit();();();();

// TODO: Add your update logic here

basebasebasebase.Update.Update.Update.Update((((gameTimegameTimegameTimegameTime););););

}}}}



��!������$ �  Game1.cs

• GamePad � (&)��� input $�ก joystick ��� XBOX

• #�)����'��!�ก'��ก��
&.��"���=� “back” ���%2)
�"	�	'�- 1 �2กก���2"
��,�
�"

• �)�(&"
���ก this.Exit() 1*-�$�
�8	ก��$�
ก�• �)�(&"
���ก this.Exit() 1*-�$�
�8	ก��$�
ก�
• ��
&"		�+	ก.
�"'����
�

• 
��$�
���	
ก��	 PC #��(&) Keyboard 
�8	�"�	(�<"
• ���	�+	$�
�"��"�ก�� GamePad ��ก	�ก



��!������$ �  Game1.cs

• Draw()

protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid Draw(Draw(Draw(Draw(GameTimeGameTimeGameTimeGameTime gameTimegameTimegameTimegameTime))))

{{{{{{{{

GraphicsDevice.Clear.Clear.Clear.Clear((((Color.CornflowerBlueColor.CornflowerBlueColor.CornflowerBlueColor.CornflowerBlue););););

basebasebasebase.Draw.Draw.Draw.Draw((((gameTimegameTimegameTimegameTime););););

}}}}

• 
�����/�	)�$�
�8	�� CornflowerBlue
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�&����'��"�� Content

• ก"�	$�(&)�2���,�
����(	
ก�
�)  )��
��-���	
�)�(�" Content ก"�	
• ���ก���'�- HelloWorldContent !�)�
�,�ก

Add � New Item…

• ����$�ก	�+	(�)
�,�ก�2�'�- )��ก��
��-�
�)�
ก�



�&����'��"�� Content

• 
�,-�������� Content $���&,-��2����ก>��2"

• �)����ก�2�!'.� Properties $���ก “Asset Name” ����2�
• 
��$�(&) Asset Name 	�+�)���*��2�(	�������



�����'��"��� �(
�(��)#�

• ก"�	$�	���2�
����
�)  )��#�����	
�)��	"������$��ก"�	
– ก"�	$�#���
�) �2� )����2"(	 Content ก"�	

• �2�(	 XNA �2ก
ก.��)�� object &	�� Texture2D

• 
�����2�'�-$�(&) 2 �2�:  ��ก��/ 2	, �,+	����• 
�����2�'�-$�(&) 2 �2�:  ��ก��/ 2	, �,+	����
• ��)�� field &	�� Texture2D (	�������
ก� 2 field

publicpublicpublicpublic classclassclassclass HelloWorldHelloWorldHelloWorldHelloWorld :::: Microsoft.Xna.Framework.GameMicrosoft.Xna.Framework.GameMicrosoft.Xna.Framework.GameMicrosoft.Xna.Framework.Game
{{{{
GraphicsDeviceManager graphics;;;;
SpriteBatch spriteBatch;;;;

TextureTextureTextureTexture2222D background;D background;D background;D background;
TextureTextureTextureTexture2222D sprite;D sprite;D sprite;D sprite;



�����'��"��� �(
�(��)#�

• 
���#����2�
�)��	"������$�� (�)'��(	 LoadContent()

protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid LoadContentLoadContentLoadContentLoadContent()()()()

{{{{

spriteBatch ==== newnewnewnew SpriteBatchSpriteBatchSpriteBatchSpriteBatch((((GraphicsDeviceGraphicsDeviceGraphicsDeviceGraphicsDevice););););spriteBatch ==== newnewnewnew SpriteBatchSpriteBatchSpriteBatchSpriteBatch((((GraphicsDeviceGraphicsDeviceGraphicsDeviceGraphicsDevice););););

background = background = background = background = Content.LoadContent.LoadContent.LoadContent.Load<Texture<Texture<Texture<Texture2222D>("D>("D>("D>("kagamikagamikagamikagami----wallpaper");wallpaper");wallpaper");wallpaper");

sprite = sprite = sprite = sprite = Content.LoadContent.LoadContent.LoadContent.Load<Texture<Texture<Texture<Texture2222D>("D>("D>("D>("kagamikagamikagamikagami");");");");

}}}}



Content.Load

• ก���	� type parameter 
�8	&	������� ��'�-
�� )��ก���"�	
– (	'�-	�+�,� Texture2D

• �� argument  ��
���� = Asset Name ����� ��'�-$�#���
• �,	�� ��&	��'�-
��ก���	�1*-� ��ก���,-�'�-�� Asset Name '�-ก���	�• �,	�� ��&	��'�-
��ก���	�1*-� ��ก���,-�'�-�� Asset Name '�-ก���	�

• 
�������(&) Content.Load #���
– �2�
– 
����
– �� ��'�-
��	����
�� (ก�����������+�'�- 6)



ก#�� �" ��"��(� ��(��

• 
1 �"� 
– graphics.PreferredBackBufferWidth (����ก�)��)
– graphics.PreferredBackBufferHeight (�����2�)

(	 contructor

publicpublicpublicpublic HelloWorldHelloWorldHelloWorldHelloWorld()()()()

{{{{

graphics ==== newnewnewnew GraphicsDeviceManagerGraphicsDeviceManagerGraphicsDeviceManagerGraphicsDeviceManager((((thisthisthisthis););););

// Setting the window's size.

graphics.PreferredBackBufferWidthgraphics.PreferredBackBufferWidthgraphics.PreferredBackBufferWidthgraphics.PreferredBackBufferWidth = = = = 800800800800;;;;

graphics.PreferredBackBufferHeightgraphics.PreferredBackBufferHeightgraphics.PreferredBackBufferHeightgraphics.PreferredBackBufferHeight = = = = 600600600600;;;;

Content.RootDirectory.RootDirectory.RootDirectory.RootDirectory ==== "Content""Content""Content""Content";;;;

}}}}



�*		 coordinate

• ��	#��/
�8	�,+	'�-��-
���-��%,	%)�

• 
����� ��!�	"��)���	"����ก
1�

• (0,0) �,� ��!�	"�����	1)�������	#��/

• (w, h) �,� ��!�	"�'�-��2"'�-����"����������	#��/ • (w, h) �,� ��!�	"�'�-��2"'�-����"����������	#��/ 

�,-� w = ����ก�)�� !�� h = �����2������	#��/



�*		 coordinate
(0,0)

(w,h)



�#��� ��"����(ก����' 

• 
�� )��ก��(�) ��ก��/ 2	
��,-�	'�- ��
���/
• #��(�)��������ก
����� ��ก��/ 2	��2" ��ก�� ��!�	"����
���/
• 
���
��$���� ��ก��/ 2	
��$� )������ ��!�	"�
�
��������� ��ก��/ 2	
• 
��������
ก.� ��!�	"�
�)�)�� object &	�� Vector2• 
��������
ก.� ��!�	"�
�)�)�� object &	�� Vector2

– �� property &,-� X !�� Y �������
ก.���ก�� ��!ก	 X !�� Y

• ��)�� field &,-� spritePosition (	�������
ก�

publicpublicpublicpublic classclassclassclass HelloWorldHelloWorldHelloWorldHelloWorld :::: Microsoft.Xna.Framework.GameMicrosoft.Xna.Framework.GameMicrosoft.Xna.Framework.GameMicrosoft.Xna.Framework.Game

{{{{

GraphicsDeviceManager graphics;;;;

SpriteBatch spriteBatch;;;;

Texture2D background;;;;

Texture2D sprite;;;;
VectorVectorVectorVector2 2 2 2 spritePositionspritePositionspritePositionspritePosition;;;;



�#������(ก����' ���+�� ��������

• spritePosition �,�
�8	���	����(	���
ก�
• ?�	�+	
��
���-�	��	(	
�;�� Update

protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid Update(Update(Update(Update(GameTimeGameTimeGameTimeGameTime gameTimegameTimegameTimegameTime))))

{{{{{{{{

ifififif ( ... )( ... )( ... )( ... )

thisthisthisthis.Exit.Exit.Exit.Exit();();();();

MouseStateMouseStateMouseStateMouseState mouseStatemouseStatemouseStatemouseState = = = = Mouse.GetStateMouse.GetStateMouse.GetStateMouse.GetState();();();();

spritePosition.XspritePosition.XspritePosition.XspritePosition.X = = = = mouseState.XmouseState.XmouseState.XmouseState.X ---- sprite.Widthsprite.Widthsprite.Widthsprite.Width / / / / 2222;;;;

spritePosition.YspritePosition.YspritePosition.YspritePosition.Y = = = = mouseState.YmouseState.YmouseState.YmouseState.Y ---- sprite.Heightsprite.Heightsprite.Heightsprite.Height / / / / 2222;;;;

basebasebasebase.Update.Update.Update.Update((((gameTimegameTimegameTimegameTime););););

}}}}



Mouse

• 
�8	 object '�-������(�)�)��2�
ก�-��ก��
���/

• 
�;�� GetState() �,	 object ���
�' MouseState

1*-�
ก.��)��2�������	��7$$���	���
���/
��
�)1*-�
ก.��)��2�������	��7$$���	���
���/
��
�)

• 
������������ก��!ก	 x !�� y ���
���/
�)
#��ก��
�)��*� property X !�� Y ��� MouseState



(���'�

• (	67�ก/&�	 Draw

protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid Draw(Draw(Draw(Draw(GameTimeGameTimeGameTimeGameTime gameTimegameTimegameTimegameTime))))

{{{{

GraphicsDevice.Clear.Clear.Clear.Clear((((Color.CornflowerBlueColor.CornflowerBlueColor.CornflowerBlueColor.CornflowerBlue););););

spriteBatch.BeginspriteBatch.BeginspriteBatch.BeginspriteBatch.Begin();();();();

spriteBatch.DrawspriteBatch.DrawspriteBatch.DrawspriteBatch.Draw(background, new Vector(background, new Vector(background, new Vector(background, new Vector2222((((0000, , , , 0000), ), ), ), Color.WhiteColor.WhiteColor.WhiteColor.White););););

spriteBatch.DrawspriteBatch.DrawspriteBatch.DrawspriteBatch.Draw(sprite, (sprite, (sprite, (sprite, spritePositionspritePositionspritePositionspritePosition, , , , Color.WhiteColor.WhiteColor.WhiteColor.White););););

spriteBatch.EndspriteBatch.EndspriteBatch.EndspriteBatch.End();();();();

basebasebasebase.Draw.Draw.Draw.Draw((((gameTimegameTimegameTimegameTime););););

}}}}



SpriteBatch

• (&)�����������2� 2 �� �$�ก Texture2D

• ก"�	$�(&) )��
���ก
�;�� Begin

• ����$�ก����2�
��.$ )��
���ก
�;�� End

– �)�
�"
���ก�2�$�
�"�2ก!�����ก'���	)�$�– �)�
�"
���ก�2�$�
�"�2ก!�����ก'���	)�$�

• ����2��)��
�;�� Draw

– 
�;�� Draw �� signature '�+���� 7 !��
– ! "(	#��!ก��	�+
��$�(&)!�"!��
����

• �����-� draw '�-�2ก
���กก"�	
$��2ก�����-� draw '�-�2ก
���ก'��������'��



SpriteBatch

spriteBatch.DrawspriteBatch.DrawspriteBatch.DrawspriteBatch.Draw((((
sprite, sprite, sprite, sprite, ���� TextureTextureTextureTexture2222DDDD
spritePositionspritePositionspritePositionspritePosition, , , , 
Color.WhiteColor.WhiteColor.WhiteColor.White););););Color.WhiteColor.WhiteColor.WhiteColor.White););););



SpriteBatch

spriteBatch.DrawspriteBatch.DrawspriteBatch.DrawspriteBatch.Draw((((
sprite, sprite, sprite, sprite, 
spritePositionspritePositionspritePositionspritePosition, , , , ���� ��������
�
������

Color.WhiteColor.WhiteColor.WhiteColor.White););););Color.WhiteColor.WhiteColor.WhiteColor.White););););



SpriteBatch

spriteBatch.DrawspriteBatch.DrawspriteBatch.DrawspriteBatch.Draw((((
sprite, sprite, sprite, sprite, 
spritePositionspritePositionspritePositionspritePosition, , , , 
Color.WhiteColor.WhiteColor.WhiteColor.White);););); ���� �������� ����  ก!�"�#Color.WhiteColor.WhiteColor.WhiteColor.White);););); ���� �������� ����  ก!�"�#



SpriteBatch

spriteBatch.DrawspriteBatch.DrawspriteBatch.DrawspriteBatch.Draw((((
sprite, sprite, sprite, sprite, 
spritePositionspritePositionspritePositionspritePosition, , , , 
Color.RedColor.RedColor.RedColor.Red);););); Color.RedColor.RedColor.RedColor.Red);););); 

• �)���-���"���)���	$�
�)�2�'�-��#'	��!��



��

• �� = tuple �����&�ก
�8	
�� 3  �� (R, G, B) 

– R ��ก���������
�)����!����!��

– G ��ก���������
�)����!����
����

– B ��ก���������
�)����!����	+��
��	– B ��ก���������
�)����!����	+��
��	

• 
��! "�� �����"� �+�! " 0 �*� 2$��	�	�� '�-(&)
ก.�����
�)�! "����
-1

– �"�	(�<"
��$�(&)�,+	'�- 32 �� 
ก.� 1 ��ก
1�

– ! "����
�) 8 �� 

– ���	�+	�"��2�����,� 255



Trichromatic Theory of Vision

• ��'�-�	���/���
�.	!�"���ก
�8	����"�	 
– !�� 
���� 	+��
��	 

– �����'���%������	���/���! "����
�8	�����$�กก�	 

– ���,-	@ 
ก��$�ก ก��	����'�+����	�+�����ก��ก�	– ���,-	@ 
ก��$�ก ก��	����'�+����	�+�����ก��ก�	

• ���ก0�	
– 
1��/#�	(	
� �	������&	��

– ! "��&	��
� "� ��!�� ��
���� ��	+��
��	  ��������



�����ก$

(255,0,0) (0,255,0)

(255,255,0)

(255,255,255)

(0,0,255)

(255,0,255) (0,255,255)

(255,255,255)

(0,0,0)



Color

• ����'�-(&)
ก.���

• 
����������)�����)��ก��ก���	��"� RGB 
�)
Color color1 = new Color(128, 0, 255);

• ��,�ก���	��)��'A	���#��'�- 0 �����*�
�"������
�)� !�� 1 • ��,�ก���	��)��'A	���#��'�- 0 �����*�
�"������
�)� !�� 1 

�����*�
�)�'�-���
Color color2 = new Color(0.5f, 0, 1);

• 	�ก$�ก	�+����� static field '�-���"�
�8	��'�-
��(&)�"��@ 
&"	

Color.Green, Color.Blue, Color.Lavender, B�B



����ก����	
��
��ก���
���������������



����ก����+�� ��(ก����' ��(
 keyboard



Keyboard

• ������������"�	���	�������/���/�

• 
�;�������<: GetState()

– �,	 object ���
�' KeyboardState



KeyboardState

• 
ก.����	������=� "��@ ��� keyboard 
��
�)

• 
�;�������<:

– IsKeyDown(Keys key)

•  ��$�"���=��2กก���2"��,�
�"•  ��$�"���=��2กก���2"��,�
�"

– IsKeyUp(Keys key)

•  ��$�"���=��2ก��"����2"��,�
�"



Keys

• enum '�-(&)!'	��=��	���/���/� 
&"	
– Keys.A � ��=� A

– Keys.Space � ��=� space bar

– Keys.Right � ��=��2กA����– Keys.Right � ��=��2กA����



�,-�(���./�0'กก���+����

KeyboardState keyboardState ==== Keyboard.GetStateKeyboard.GetStateKeyboard.GetStateKeyboard.GetState();();();();

ifififif ((((keyboardState.IsKeyDownkeyboardState.IsKeyDownkeyboardState.IsKeyDownkeyboardState.IsKeyDown((((Keys.LeftKeys.LeftKeys.LeftKeys.Left))))))))

{{{{

............ DoDoDoDo somethingsomethingsomethingsomething ............

}}}}



����ก����+�� ��(ก����' ��(
��
�	����

• ��6C��/ spritePosition !'	 ��!�	"�
�
��������� ��ก��/ 2	

��,�	
���

• ��6C��/
– xVelocity � !'	����
�.�(	ก��
��,-�	'�- ��!	�	�	– xVelocity � !'	����
�.�(	ก��
��,-�	'�- ��!	�	�	

– yVelocity � !'	����
�.�(	ก��
��,-�	'�- ��!	� �+�
– '�+��2"���	��
'"�ก�� 5 ! "�	��'�A'��

Vector2 xVelocity ==== newnewnewnew VectorVectorVectorVector2222((((5555,,,, 0000););););

Vector2 yVelocity ==== newnewnewnew VectorVectorVectorVector2222((((0000,,,, 5555););););



ก����+�� ��(ก����' 

• ��ก����
�.�
�)�ก�� ��!�	"��)�%2)(&)ก���=��2กA�'�A'��

protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid Update(Update(Update(Update(GameTimeGameTimeGameTimeGameTime gameTimegameTimegameTimegameTime))))
{{{{


&.��"�%2)(&)ก���=� 9back: 
�,-�
��กก��'����	��,�
�"

KeyboardState keyboardState ==== Keyboard.GetStateKeyboard.GetStateKeyboard.GetStateKeyboard.GetState();();();();

ifififif ((((keyboardState.IsKeyDownkeyboardState.IsKeyDownkeyboardState.IsKeyDownkeyboardState.IsKeyDown((((Keys.LeftKeys.LeftKeys.LeftKeys.Left))))))))
spritePosition ----==== xVelocityxVelocityxVelocityxVelocity;;;;

ifififif ((((keyboardState.IsKeyDownkeyboardState.IsKeyDownkeyboardState.IsKeyDownkeyboardState.IsKeyDown((((Keys.RightKeys.RightKeys.RightKeys.Right))))))))
spritePosition +=+=+=+= xVelocityxVelocityxVelocityxVelocity;;;;

ifififif ((((keyboardState.IsKeyDownkeyboardState.IsKeyDownkeyboardState.IsKeyDownkeyboardState.IsKeyDown((((Keys.DownKeys.DownKeys.DownKeys.Down))))))))
spritePosition +=+=+=+= yVelocityyVelocityyVelocityyVelocity;;;;

ifififif ((((keyboardState.IsKeyDownkeyboardState.IsKeyDownkeyboardState.IsKeyDownkeyboardState.IsKeyDown((((Keys.UpKeys.UpKeys.UpKeys.Up))))))))
spritePosition ----==== yVelocityyVelocityyVelocityyVelocity;;;;


&.��"� ��ก��/ 2	 ก�����,�
�"

basebasebasebase.Update.Update.Update.Update((((gameTimegameTimegameTimegameTime););););
}}}}



�,-�(����(ก����' �ก"�	��+����

intintintint screenWidthscreenWidthscreenWidthscreenWidth ==== graphics.PreferredBackBufferWidthgraphics.PreferredBackBufferWidthgraphics.PreferredBackBufferWidthgraphics.PreferredBackBufferWidth;;;;

intintintint screenHeightscreenHeightscreenHeightscreenHeight ==== graphics.PreferredBackBufferHeightgraphics.PreferredBackBufferHeightgraphics.PreferredBackBufferHeightgraphics.PreferredBackBufferHeight;;;;

ifififif ((((spritePosition.XspritePosition.XspritePosition.XspritePosition.X <<<< 0000))))

spritePosition.X.X.X.X ==== 0000;;;;

ifififif ((((spritePosition.XspritePosition.XspritePosition.XspritePosition.X ++++ sprite.Widthsprite.Widthsprite.Widthsprite.Width >>>> screenWidthscreenWidthscreenWidthscreenWidth))))ifififif ((((spritePosition.XspritePosition.XspritePosition.XspritePosition.X ++++ sprite.Widthsprite.Widthsprite.Widthsprite.Width >>>> screenWidthscreenWidthscreenWidthscreenWidth))))

spritePosition.X.X.X.X ==== screenWidthscreenWidthscreenWidthscreenWidth ---- sprite.Widthsprite.Widthsprite.Widthsprite.Width;;;;

ifififif ((((spritePosition.YspritePosition.YspritePosition.YspritePosition.Y <<<< 0000))))

spritePosition.Y.Y.Y.Y ==== 0000;;;;

ifififif ((((spritePosition.YspritePosition.YspritePosition.YspritePosition.Y ++++ sprite.Heightsprite.Heightsprite.Heightsprite.Height >>>> screenHeightscreenHeightscreenHeightscreenHeight))))

spritePosition.Y.Y.Y.Y ==== screenHeightscreenHeightscreenHeightscreenHeight ---- sprite.Heightsprite.Heightsprite.Heightsprite.Height;;;;



����ก����ก
��ก���
�����������



����ก����ก��(ก����' ��(
�����



Mouse

• ������������"�	���	����
���/

• 
�;�������<: GetState()

– �,	 object ���
�' MouseState



MouseState

• ���	��7$$���	���
���/

• Property �����<
– LeftButton � ���	������=�1)��

– RightButton � ���	������=����– RightButton � ���	������=����

– MiddleButton � ���	������=�ก���

– X �  ��!�	"�!	� �+�

– Y �  ��!�	"�!	�	�	



ButtonState

• Enum '�-(&)!'	���	������=�
���/
• �����&�ก��� ��
– Pressed � �2กก���2"

– Released � 
�"�2กก���2"– Released � 
�"�2กก���2"



�#��'ก1������

• ��6C��/�������
ก.� ��!�	"��2กA�!���������2กA�

Texture2D cursor;;;;
Vector2 cursorPosition;;;;

• (	 Update() (�)
���-�	 ��!�	"��2กA�• (	 Update() (�)
���-�	 ��!�	"��2กA�
protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid Update(Update(Update(Update(GameTimeGameTimeGameTimeGameTime gameTimegameTimegameTimegameTime))))
{{{{

ก��������%���"���,-	

MouseState mouseState ==== Mouse.GetStateMouse.GetStateMouse.GetStateMouse.GetState();();();();
cursorPosition ==== newnewnewnew VectorVectorVectorVector2222((((mouseState.XmouseState.XmouseState.XmouseState.X,,,, mouseState.YmouseState.YmouseState.YmouseState.Y););););

ก��������%���"���,-	
}}}}



�#��'ก1������

• (	 Draw() ก.(�)����2กA�
•  )�������"���,-	(�)
��.$ก"�	 
���� ��'�-���'�����$�'�� ��'�-�2ก���ก"�	

protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid Draw(Draw(Draw(Draw(GameTimeGameTimeGameTimeGameTime gameTimegameTimegameTimegameTime))))

{{{{{{{{

GraphicsDevice.Clear.Clear.Clear.Clear((((Color.CornflowerBlueColor.CornflowerBlueColor.CornflowerBlueColor.CornflowerBlue););););

spriteBatch.Begin.Begin.Begin.Begin();();();();

// �����"���,-	ก"�	 //

spriteBatch.Draw.Draw.Draw.Draw(cursor,(cursor,(cursor,(cursor, cursorPositioncursorPositioncursorPositioncursorPosition,,,, Color.WhiteColor.WhiteColor.WhiteColor.White););););

spriteBatch.End.End.End.End();();();();

basebasebasebase.Draw.Draw.Draw.Draw((((gameTimegameTimegameTimegameTime););););
}}}}



����ก������������



����ก��(��"���(��



ก��(��"���(���  XNA

1. ��)�� Sprite Font (	 Content ���
ก�

2. Load Sprite Font (	 Load Content

3. ����)������)�� SpriteBatch.DrawString



����� Sprite Font �  Content

• ���ก���'�-#6�
���/ DisplayingTextContent �Add �

New Item



����� Sprite Font �  Content

• 
�,�ก Sprite Font



����� Sprite Font

• 
�3�
6�/ sprite font '�-��)��(��"!�)�!ก)
�
– &,-�6�	 /

– �	��

– B�B– B�B



Load Sprite Font �  LoadContent()

• ��)��6C��/&	�� SpriteFont

SpriteFont font01;;;;

• (&) Content.Load<SpriteFont>(…) (	ก��#�����	• (&) Content.Load<SpriteFont>(…) (	ก��#�����	

protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid LoadContentLoadContentLoadContentLoadContent()()()()

{{{{

// #�����"���,-	 //

font01 ==== Content.LoadContent.LoadContent.LoadContent.Load<<<<SpriteFontSpriteFontSpriteFontSpriteFont>(>(>(>("font"font"font"font01010101""""););););

}}}}



(��"���(����(
 SpriteBatch.DrawString

protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid Draw(Draw(Draw(Draw(GameTimeGameTimeGameTimeGameTime gameTimegameTimegameTimegameTime))))
{{{{

GraphicsDevice.Clear.Clear.Clear.Clear((((Color.WhiteColor.WhiteColor.WhiteColor.White););););

spriteBatch.Begin.Begin.Begin.Begin();();();();

// Draw "Hello" at the center of the screen.

Vector2 helloSize ==== fontfontfontfont01010101.MeasureString(.MeasureString(.MeasureString(.MeasureString("Hello""Hello""Hello""Hello"););););
floatfloatfloatfloat centerXcenterXcenterXcenterX ==== ((((graphics.PreferredBackBufferWidthgraphics.PreferredBackBufferWidthgraphics.PreferredBackBufferWidthgraphics.PreferredBackBufferWidth ---- helloSize.XhelloSize.XhelloSize.XhelloSize.X)))) //// 2222;;;;
floatfloatfloatfloat centerYcenterYcenterYcenterY ==== ((((graphics.PreferredBackBufferHeightgraphics.PreferredBackBufferHeightgraphics.PreferredBackBufferHeightgraphics.PreferredBackBufferHeight ---- helloSize.YhelloSize.YhelloSize.YhelloSize.Y)))) //// 2222;;;;floatfloatfloatfloat centerYcenterYcenterYcenterY ==== ((((graphics.PreferredBackBufferHeightgraphics.PreferredBackBufferHeightgraphics.PreferredBackBufferHeightgraphics.PreferredBackBufferHeight ---- helloSize.YhelloSize.YhelloSize.YhelloSize.Y)))) //// 2222;;;;
Vector2 centerPosition ==== newnewnewnew VectorVectorVectorVector2222((((centerXcenterXcenterXcenterX,,,, centerYcenterYcenterYcenterY););););

spriteBatch.DrawString.DrawString.DrawString.DrawString((((
font01, , , , 
"Hello", , , , 
centerPosition, , , , 
Color.Black.Black.Black.Black););););

spriteBatch.End.End.End.End();();();();

basebasebasebase.Draw.Draw.Draw.Draw((((gameTimegameTimegameTimegameTime););););
}}}}
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����� ������
�
��� �
 !

• 
ก����	)�$������	)�$�
– ����	 �/
�3�
– �	)�
 
 �+�
– �	)�
�"	
ก��	)�
�"	
ก�
– �	)� "��2)
– �	)�!%	'�-
– �	)�
ก�#�
���/
– �	)��������
16
ก�
– B�B



�#���

• �	)�$�! "���	)�����;�ก��
– �����-�'�-��	 )��ก��!���(�)%2)(&)
�.	
��

– $��ก���)��2������	
��

– $��ก���>������	;/ก��%2)(&)
��– $��ก���>������	;/ก��%2)(&)
��



���(���)*)��ก��ก�	�� �
�����?

• 
�
���'�-
�"��
– ��)�� ��!�� ���	*-�
�,-�
ก.�
�)�"� �		�+
����2"'�- 9�	)�$�: 
�	
– (�) ��!��	�+
�8	 ����ก�"�
��$�
• ����2���"��
�• ����2���"��
�

• $��ก���)��2����(	
ก���"��
� !�� 

• $��ก��ก���>������	;/ก��%2)(&)��"��
�

– ���	�+	 (	�"�	 "��@ ���
ก��2� $��������-� if �	��(�<"��2"�	*-������-�
• ��"��	)���������-� if ��������-�(	�	*-�#��!ก��



���(���)*)��ก��ก�	�� �
�����?

• '��
���	�*�
�8	
�
���'�-
�"��
– �����-� if '�-�"�$����	��(�<"�)�#��!ก��������@ �	)�$�

– #�)�'�-ก���	�ก��'����	����	)�$�
����ก�	�2ก!�ก��ก
���2"(	�����-� if 
����@ �����-�����@ �����-�

– ��� ��"� �	
��-��	)�$�(��" 
���,�
��
��2�����-� if ��ก�	*-�'�-�"�? $�
ก��
��
��*+	?



Design Patterns

• “�,� ��	'*ก��;�ก��!ก)�7<��
ก�-��ก��ก����ก!��(	������&�(���&�
�	*-�” (Wikipedia)

• (	'��ก����ก!��1�6 /!��/ ��	�,���;�ก��!ก)�7<��ก����ก!��
1�6 /!��/'�-
�)���ก��'����$	
�8	'�-������1�6 /!��/'�-
�)���ก��'����$	
�8	'�-������

• ��D
��
���	 pattern 
�	��$�ก��&� Java ��,� SA ก�	�)��?



The Gang of Four

• �	���,��� �0�	
ก�-��ก�� Design Patterns

• #��!ก��
���/'�ก�	����"�	 
�"��+	
���&� �
ก��



���(�� �ก��
(�*��ก� ก�	ก���"�
 �ก�?

• �7<��ก���� “�����	)�$�” 
�"(&"�7<��(��"

• ��;�ก��!ก)�7<��	�+�2ก���
�)
�8	 design pattern !�)�

• 
���ก�"� “State” design pattern



State Design Pattern

• “��
�)'��(�)���
$ก /
���-�	!����E �ก������ ��
��
������	�
���(	�����	
���-�	 $	�2
��,�	�"�����������
$ก /	�+	�2ก
���-�	
ก�����	”

• 67�!�)���)	@ 
��?• 67�!�)���)	@ 
��?

• ���!'	����"�:

– “���
$ก /” �)�� “
ก�”

– “���	����(	” �)�� “�	)�$�”

– “����” with “�2�!��ก�� �� "�ก��%2)(&)”



The State Design Pattern



State Design Pattern

• Context (����')
– %2)(&)'��ก�� �� "�ก������	�+
– ���(	
ก.� instance ��� ConcreteState 1*-�
�8	1��������� 

State 
��
�) 
$)� �� instance 	�-!����,����	����(	'�-������

���-�	!���
�
�)


��
�) 
$)� �� 	�-!����,����	����(	'�-������

���-�	!���
�
�)

• State
– �� interface '�-���������E �ก���'�-
���-�	!���
� �����	����(	

• ConcreteState
– ��#�)�'�-'��(�)
ก���E �ก���'�- ��ก�����	����(	�	*-�@



����� ���,�ก�	�ก�

• “Context” � “Game”

– �,�
&,+������$�ก Microsoft.Xna.Framework.Game

• “State” � “Screen”

• (	���� Game ��6C��/ “currentScreen” �������
ก.� • (	���� Game ��6C��/ “currentScreen” �������
ก.� 
screen �7$$���	���
ก�

• �)� )��ก��
���-�	 screen ก.!�"
���-�	�"� ��!�� 
currentScreen



���� Screen

• �� method '�- "��@ '�-�����<��� Game

– Initialize

– Update(GameTime gameTime)

– LoadContent– LoadContent

– UnloadContent

– Draw(GameTime gameTime)

– Update(GameTime gameTime)

• Method 
��"�	�+�"�	(�<"
�8	 abstract method 
	,-��$�ก

�� )��ก��(�)%2)(&) Screen 
� subclass ��	



���� Screen

• �� field �������
ก.��)��2�'�-$��
�8	
– name �������
ก.�&,-�

– game �������
ก.� instance ��� Game '�- screen 	�+
�8	���&�ก

• �� property ������� field '�+�����)�� )	• �� property ������� field '�+�����)�� )	
– Name

– Game

– '�+���� property 	�+
�8	!�� read-only (��! " get)



���� Screen

• �� method ���	����������ก�,-	@
– void SwitchedIntoFrom(string sceneName)
• �2ก
���ก
�,-� screen �2ก
���-�	����� screen 	�+
• ���&,-���� screen 
���
�8	 argument

– void Draw(GameTime gameTime, SpriteBatch– void Draw(GameTime gameTime, SpriteBatch
spriteBatch)
• ����2����	�	)�$��)�� SpriteBatch '�-
�)���
• 
�8	 abstract method '�-%2)(&) )�� override

• �2ก
���ก#�� Draw(GameTime gameTime) 1*-�$�
�� SpriteBatch
��� Game '�- screen 	�+
�8	�"�	���ก����2"��(&)



���� Game

• �,�
&,+������$�ก Microsoft.Xna.Framework.Game

• 
���
���	
ก�(	��&�	�+
��$��,�
&,+����
ก���$�ก����	�+

$�
�"(&) Microsoft.Xna.Frame.Game #�� ����ก

• �� field 

– currentScreen �������
ก.� screen �7$$���	

– screens 
�8	 Dictionary '�- map &,-� screen 
���� screen 

 "��@ (	
ก�



���� Game

private Screen currentScreen;

public Screen CurrentScreen

{

get { return currentScreen; }

}

Dictionary<string, Screen> screens;



���� Game

• 
���
��-� screen (�"
ก� (�)
���ก method

void AddScreen(Screen screen)

public void AddScreen(Screen screen)public void AddScreen(Screen screen)

{

screens[screen.Name] = screen;

}



���� Game

• 
���
���-�	 screen (�)
���ก method

void SwitchScreen(string name)

public void SwitchScreen(string name)

{{

var newScreen = GetScreenByName(name);

var oldScreen = CurrentScreen;

currentScreen = newScreen;

if (oldScreen != null)

currentScreen.SwitchedIntoFrom(oldScreen.Name);

else

currentScreen.SwitchedIntoFrom("null");

}



���� Game

• Screen GetScreenByName(string name)

��
�)��������*� screen '�-��&,-�'�-ก���	���ก��

public Screen GetScreenByName(string name)public Screen GetScreenByName(string name)

{

if (screens.ContainsKey(name))

return screens[name];

else

throw new InvalidOperationException(

"Screen by name '" + name + "' not found.");

}



���� Game

• override method ��� Xna.Framework.Game

#��(	
�;��	�+	$���ก��
���ก method '�- ��ก�	��� Screen

protected override void Initialize()protected override void Initialize()

{

foreach (Screen screen in screens.Values)

screen.Initialize();

base.Initialize();

}



���� Game

protected override void LoadContent()
{
base.LoadContent();
spriteBatch = new SpriteBatch(GraphicsDevice);
foreach (Screen screen in screens.Values)
screen.LoadContent();

}}

protected override void UnloadContent()
{
foreach (Screen screen in screens.Values)
screen.UnloadContent();

base.UnloadContent();
}



���� Game

protected override void Update(GameTime gameTime)

{

base.Update(gameTime);

currentScreen.Update(gameTime);

}

protected override void Draw(GameTime gameTime)

{

base.Draw(gameTime);

currentScreen.Draw(gameTime);

}



ก�2�13ก4�: Tetris

• 
ก� Tetris ��"���"����$�� screen ��2" 4 screen

– Title Screen – �	)�$�
 
 �+�

– Play Screen – 
���
�"	
ก�'�-%2)(&)������������
ก�
�)

– Full Row Screen – !���%�
���!��!���	*-�
 �� (�)��	ก������– Full Row Screen – !���%�
���!��!���	*-�
 �� (�)��	ก������
!�)����
�

– Game Over Screen – !����)����� Game Over



�ก�� 5� * State Machine

• 
ก������� “�	)�$�”

• (	
����	*-�@ ��
�����	)�$�
����
'"�	�+	'�-�2ก!���%� (active)

• ��ก��
���-�	�	)�$��	*-�
������ก�	)�$��	*-� 1*-�ก��
���-�		�+�2ก������#�� 
9�7$$�����	�ก: (%2)(&)!��
���'�-%"�	
�)

• 
���
���	
ก�
��$���)�� subclass ��� Screen �	*-� subclass • 
���
���	
ก�
��$���)�� subclass ��� Screen �	*-� subclass 
��������	)�$�! "��!��

• 
�����ก��
���-�	!����	)�$� 
��ก.$�
���ก SwitchScreen

• 
��������
���	ก��
���-�	���	����
ก��)��!%	���'�-
���ก�"�
“transition diagram”



Transition Diagram "���ก� Tetris
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