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public class Tetris : GameLib.Game
{
public Tetris()

: base()
{

Content.RootDirectory = "Content";
Graphics.PreferredBackBufferWidth = 800;
Graphics.PreferredBackBufferHeight = 600;

AddScreen(new Screens.TitleScreen(this));
AddScreen(new Screens.GameOverScreen(this));
AddScreen(new Screens.PlayScreen(this));
SwitchScreen(“Title");

Tetromino.InitializePrototypes();
}

}
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• string title;
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• public MenuScreen(GameLib.Game game,
    string name,
    string title, string titleFontName,
    string[] choices, string choiceFontName)

– game = 
ก�#�3�� screen 	�*��&'– game = 
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– name = �)3���� screen

– title = .$
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– choices = $��
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– choiceFontName = assert name ��� font #�3���(��(� choice
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• public abstract void ChoiceSelected(

      int index, GameTime gameTime);
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Title Screen

public class TitleScreen : MenuScreen

{

public TitleScreen(GameLib.Game game)

: base(

game, "title_menu", "Tetris", "Vera64",

new string[] { "Play", "Quit" }, "Vera32")new string[] { "Play", "Quit" }, "Vera32")

{

}

:

:

}



Title Screen

public override void ChoiceSelected(
int index, GameTime gameTime)

{
switch (index)
{

case 0:
Game.SwitchScreen(“Play");Game.SwitchScreen(“Play");
break;

case 1:
Game.Exit();
break;

default:
break;

}
}



Game Over Screen

public class GameOverScreen : MenuScreen

{

public GameOverScreen(GameLib.Game game)

: base(

game, "GameOver",

"Game Over", "Vera64",

new string[] { "Play Again", "Return to Title", "Quit" },new string[] { "Play Again", "Return to Title", "Quit" },
"Vera32")

{

}

:

:

}



Game Over Screen

public override void ChoiceSelected(int index, GameTime gameTime)
{
switch (index)
{

case 0:
Game.SwitchScreen("Play");
break;

case 1:
Game.SwitchScreen("Title");Game.SwitchScreen("Title");
break;

case 2:
Game.Exit();
break;

default:
break;

}
}
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ก����C�	$� Bitstream Vera

• ���	��5%�.��"�ก http://www.gnome.org/fonts/

• �	 TetrisContent �� Sprite Font #�3
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• ���ก�6 KeySensor .��
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– 
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keySensor.Update(gameTime)keySensor.Update(gameTime)
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• $����'��: (MenuScreen)

private GameLib.KeySensor keySensor;

public override void Update(GameTime gameTime)
{

// Update key sensor's internal information.

keySensor.Update(gameTime);

:
:

}
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• $����'��: (MenuScreen)

public MenuScreen(...) : base(game, name)

{

:

::

// Create the key sensor.

this.keySensor = new KeySensor();

// We will watch three keys:

this.keySensor.Watch(Keys.Up);

this.keySensor.Watch(Keys.Down);

this.keySensor.Watch(Keys.Enter);

:

:

}
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• �	C;�ก���	 Update ��� Screen �5����C;�ก���	
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– public bool IsKeyPressed(Keys key)
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– public bool IsKeyDown(Keys key)
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– public bool IsKeyTyped(Keys key)
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ก���/� KeySensor �� MenuScene

public override void Update(GameTime gameTime)
{

// Update key sensor's internal information.

keySensor.Update(gameTime);

// If the user types the up arrow,

// move the choice upward.

if (keySensor.IsKeyTyped(Keys.Up))
{

currentChoice -= 1;currentChoice -= 1;
if (currentChoice < 0)

currentChoice = choices.Length - 1;
}
// If the user types the down arrow,

// move the choice downward.

else if (keySensor.IsKeyTyped(Keys.Down))
{

currentChoice += 1;
if (currentChoice >= choices.Length)

currentChoice = 0;
}
// If the user pressed enter,

// the choice is selected.

else if (keySensor.IsKeyTyped(Keys.Enter))
ChoiceSelected(currentChoice, gameTime);

}
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�"�� TimeMarker

• public void Mark(string eventName,

GameTime now)

– ����ก
�%��;""�+�	 (now) �����)3�#�3ก?�5	� (eventName) �5�

• public TimeSpan GetTimeSinceLastMarked(• public TimeSpan GetTimeSinceLastMarked(

string eventName, GameTime now)

– -)	
�%�$�*��$'
5$�ก��=�#�3���)3�#�3ก?�5	��5�0&ก����ก

– -)	�'��
�%� 0 0��.�'��
5$�ก��=�#�3ก?�5	��5�



�"�� TimeMarker

public class TimeMarker
{
private Dictionary<string, double> markedTimes;

public TimeMarker()
{

markedTimes = new Dictionary<string, double>();markedTimes = new Dictionary<string, double>();
}

:
:

}



�"�� TimeMarker

public void Mark(string eventName, GameTime now)
{

markedTimes[eventName] =
now.TotalGameTime.TotalMilliseconds;

}

public TimeSpan GetTimeSinceLastMarked(
string eventName, GameTime now)

public TimeSpan GetTimeSinceLastMarked(
string eventName, GameTime now)

{
if (markedTimes.ContainsKey(eventName))

return TimeSpan.FromMilliseconds(
now.TotalGameTime.TotalMilliseconds –

markedTimes[eventName]);
else

return new TimeSpan(365, 0, 0, 0);
}
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• Tetromino

– �#	$��
#�#����	5	23�$��

• Block

– �#	+%1�ก5	23�+%1�ก"�ก$��
#�#����	– �#	+%1�ก5	23�+%1�ก"�ก$��
#�#����	

• TetrisBoard

– �#	+����#�3���
%'	
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�"�� Block

• �#	+%1�ก5	23�+%1�ก#�3��"�ก$�� Tetromino

• C�%��
– x = $?��5	'�$���ก	 X

– y = $?��5	'�$���ก	 Y– y = $?��5	'�$���ก	 Y

– shape = �	�����
#�#����	$�	ก?�5	� (I, J, L, O, S, T, 5�)� Z)



TetrominoShape

• �	������&%�++ enum #�3
ก1+�	�����$��
#�#����	.��#�*�5��

public enum TetrominoShape
{

I,
J,J,
L,
O,
S,
T,
Z

}
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• 
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��"�
������++(�ก�������	

• �5�"��5��	��(�ก�� (0,0).

• (�ก�����+%1�ก�)3	> -��
#��+$��+%1�ก	�*	

• $����'��• $����'��

(0,0)

(0,-1)

(0,1) (1,1)
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         {(0,0),(-1,0),(1,0),(-1,1)}
  
         {(0,0),(0,-1),(0,1),(1,1)}

         {(0,0),(-1,0),(1,0),(1,-1)} 

        {(0,0),(0,-1),(0,1),(-1,-1)}
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• 
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����$��ก��5��	#�	
�1�	�L�ก�

        [[(0,0),(-1,0),(1,0),(-1,1)],             [(0,0),(0,-1),(0,1),(1,1)],                 [(0,0),(-1,0),(1,0),(1,-1)] ,            [(0,0),(0,-1),(0,1),(-1,-1)]]        [[(0,0),(-1,0),(1,0),(-1,1)],             [(0,0),(0,-1),(0,1),(1,1)],                 [(0,0),(-1,0),(1,0),(1,-1)] ,            [(0,0),(0,-1),(0,1),(-1,-1)]]
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• 
��#?�
�'		�*ก�+
#�#����	#�ก�++ �%��
ก1+����&%.���	��ก��		����)3� 
prototypes �23�
�/	 static field ���-%�
 Tetromino

private static Dictionary<TetrominoShape,private static Dictionary<TetrominoShape,
List<List<Block>>> prototypes = null;

• ก��
������ก��		���	�*�%�ก��
$����	�5�
$1�
"�0&ก#?��	 static method �)3� InitializePrototypes

�23�0&ก
���ก�	 constructor ���
ก�



�"�� Tetromino

• �#	$��
#�#����	5	23�$��

• ��C�%��
�3C�%��
– shape = �&��'�����
#�#����	 (�	�� TetrominoShape)

– rotation = "?�	�	
$1�#�3+�ก�'�$�		�*
#�#����	��&'�	ก��5��	#�3
#'�.5�' – rotation = "?�	�	
$1�#�3+�ก�'�$�		�*
#�#����	��&'�	ก��5��	#�3
#'�.5�' 
���5���
%�ก��5��		�*����"�ก$?��5	'����ก��5��	�	 prototypes

– x = $?��5	'�$���ก	 X ���"��5��	�	+����

– y = $?��5	'�$���ก	 Y ���"��5��	�	+����



�"�� Tetromino

• public void RotateClockwise()

• public void RotateCounterClockwise()

– 5��	+%1�ก$��
�1��%�#�	
�1�	�L�ก�

– #?����ก��
(�3�5�)�%�-'� rotation #�%� 1– #?����ก��
(�3�5�)�%�-'� rotation #�%� 1

• public IEnumerable<Block> GetBlocks()

– -)	+%1�ก#�*�5���	
#�#����	��

– +%1�ก#�3-)	��"���$?��5	'� xy ��&'�	��++(�ก�����+����



�"�� TetrisBoard

• �#	+���� (ก����	) #�3
�����
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• ��C�%��
��C�%��
– blocks = %�
$����+%1�ก�	+��������ก���	
��
��� (.�'���#�3,&�
%'	+��-�+)

– width = -���ก����– width = -���ก����

– height = -���
&�
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• public bool CheckSideCollision(

        Tetromino tetromino)

– 
�1-�'�
#�#����	#�3�5��	ก�+��+���	�������+����5�)�.�'

– �	 = ��+%1�ก5	23�+%1�ก
%���+���	����.�– �	 = ��+%1�ก5	23�+%1�ก
%���+���	����.�

• public bool CheckBottomCollision(

       Tetromino tetromino)

– 
�1-�'�
#�#����	#�3�5��	ก�+��+���	%'��+����5�)�.�'

– �	 = ��+%1�ก5	23�+%1�ก
%���+���	%'��.�
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• public bool CheckBlockCollision(

      Tetromino tetromino)

– 
�1-�'�
#�#����	#�3�5��	ก�++%1�ก��+%1�ก5	23�#�3��&'�	+�����%��5�)�.�'

– �	 = ��+%1�ก���
#�#����	���	#�+ก�++%1�ก#�3����'�	+�����%��(���– �	 = ��+%1�ก���
#�#����	���	#�+ก�++%1�ก#�3����'�	+�����%��(���

• public bool CheckCollision(

      Tetromino tetromino)

– 
�1-�'�
#�#����	#�3�5��	ก�+��.��	+����5�)�.�'

– #?�ก��
�1-
����'��#�3�%��#�*�5��



��,���*���+�0���

• public void Freeze(Tetromino tetromino)

– �'��
#�#����	#�3ก?�5	��5�
�/	+%1�ก �%��	?�+%1�ก.��
'�	+����

– ���
�%�
#�#����	$ก02�()*	

• public List<int> GetFullRows()• public List<int> GetFullRows()

– -)	%�
$����5���
%�����0�#�3
$1��%��

• public void RemoveFullRows()

– %++%1�ก�	�0�#�3
$1��%����ก"�ก+����



PLAY SCREEN



Play Screen



Play Screen

• C�%��#�3
?�-�@
– board = +���� (instance ��� TetrisBoard)

– playerPiece = 
#�#����	#�3,&����-�+-��

– nextPiece = 
#�#����	��	$'�.� (�
����&'���	����)– nextPiece = 
#�#����	��	$'�.� (�
����&'���	����)

– descendDelay = 
�%�"	ก�'�
#�#����	"�
%)3�	%�����%'��
�� (1 ��)

– fullRowsCreated = �0�
$1�#�3#?�.���%��

– score = -��		#�3#?�.��



1� ��2 ��� Play Screen

• ก��-�+-�����,&�����	 Play Screen �+'���ก.��
�/	 2 �5���5@'
– Play Mode = ,&�
%'	
%'	9�����

– Full Row Mode = ,&�
%'	#?���.�.�'.��
%���5�'��#�3
ก��
���'����0�

$1��%���	ก?�%��"�5��.�
$1��%���	ก?�%��"�5��.�

• C�%��#�3�'��"��ก��
���5��	�*
– mode = �5���;""�+�	 "���-'�
�/	 PlayScreenMode.Play 5�)� 

PlayScreenMode.FullRow

– blinkDelay = 
�%��	ก��ก��(��+-�23���+����0�
$1�

– blinkCounter = �0�
$1�ก��(��+.�ก�3-�23���+�%��



��,������*���+

• public void ResetGame()

– 
��3�
ก��5�'

– 
-%����+���� -��		 O%O

• private void PrepareNextPiece()• private void PrepareNextPiece()

– 
�� nextPiece .��
' playerPiece

– 
����
#�#����	��	�5�'�%��
��.��
' nextPiece



Update

• ก��
�%�3�	��%�
0�	4���	���
ก��2*	��&'ก�+�5��
– Play Mode

• ��+��	(�$"�ก-���+����

• -�+-��
#�#����	• -�+-��
#�#����	

• 
�1-�0�
$1��%�
ก���
����

– Full Row Mode

• ���5�
�%�,'�	.�
7�>

• 0��
�%�,'�	.�
ก�	 blinkDelay �5�
(�3� blinkCounter



Play Mode

• ก�� update 
0�	��2*	��&'ก�+ก��
-%)3�	#�3���
#�#����	
– 5��	

– .�#������

– .�#�����– .�#�����

– 
%)3�	%�



 �.����������

• 
�1-��:�%&ก6��2*	
• 0��5��	�%��.�'.��	��.�ก15��	.��

• �	 Update
if (keySensor.IsKeyTyped(Keys.Up))if (keySensor.IsKeyTyped(Keys.Up))

RotateIfOkay();

• 
�9�� RotateIfOkay
private void RotateIfOkay()
{

playerPiece.RotateCounterClockwise();
if (board.CheckCollision(playerPiece))

playerPiece.RotateClockwise();
}



�"0���3����4��
 �0����

// Move left if the user types the left arrows.

if (keySensor.IsKeyTyped(Keys.Left))
{

playerPiece.X -= 1;
if (board.CheckCollision(playerPiece))

playerPiece.X += 1;
}}
// Move right if the user types the right arrows.

else if (keySensor.IsKeyTyped(Keys.Right))
{

playerPiece.X += 1;
if (board.CheckCollision(playerPiece))

playerPiece.X -= 1;
}



�"0���"�

• ��
��ก�=�
– ก�=�#�3,&���� D(��(�F %&ก6�%�

– ก�=�#�3
#�#����	��	
%)3�	%���
��
�)3�
�%�,'�	.� descendDelay

• ก�=���ก
�1-�'��• ก�=���ก
�1-�'��

• ก�=�#�3
��$������ TimeMarker �'��

• ��� TimeMarker "?�
�%�-��*�#�3�%��#�3
#�#����	
%)3�	%�

• 0��
�%�,'�	"�ก	�*	.�
ก�	 descendDelay �5�
%)3�	%�

• 
%)3�	%��5�����ก
�%�
%)3�	%��5�'#�	#�



�"0���"�

if (keySensor.IsKeyTyped(Keys.Down) ||

timeMarker.GetTimeSinceLastMarked(

LastDescentEventName, gameTime) > descendDelay)

{

timeMarker.Mark(LastDescentEventName, gameTime);

playerPiece.Y += 1;

:

:

}



�"0���"�

• 
�)3�
#�#����	
%)3�	%��%��$���
�1-
– ��	�	ก�+��.�5�)�.�'?
– 0���	
• $��� Freeze ��	• $��� Freeze ��	

• 
�1-�'����0�
$1�5�)�.�'
– 0����'�5�
�%�3�	
�/	 Full Row Mode

• 
�1-�'� Game Over 5�)�.�'
– 0����'�5�
�%�3�	
�/	 Game Over Screen



�"0���"�

if (board.CheckCollision(playerPiece))
{

playerPiece.Y -= 1;
board.Freeze(playerPiece);
PrepareNextPiece();
score += PieceScore();

var fullRows = board.GetFullRows();
if (fullRows.Count > 0)if (fullRows.Count > 0)
{

mode = PlayScreenMode.FullRow;
ResetFullRowMode(gameTime);

}

if (board.CheckCollision(playerPiece))
Game.SwitchScreen("GameOver");

}



Full Row Mode

if (timeMarker.GetTimeSinceLastMarked(
LastBlinkEventName, gameTime) > blinkDelay)

{
timeMarker.Mark(LastBlinkEventName, gameTime);
blinkCounter++;

}

if (blinkCounter >= 4)
{

int fullRowCount = board.GetFullRows().Count;
fullRowsCreated += fullRowCount;
score += FullRowScore(fullRowCount);
board.RemoveFullRows();
mode = PlayScreenMode.Play;
timeMarker.Mark(LastDescentEventName, gameTime);

}


