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Template Pattern Principle


Template Pattern
 :
 Defer the exact steps of an algorithm to a subclass. Define the skeleton of an algorithm in an operation, deferring some steps to subclasses. Template Method lets subclasses redefine certain steps of an algorithm without changing the algorithm’s structure.


1.
  
 BluePlane
 inherit from
 Sprite
 Template for reuse.
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Sprite:






	

1. x:
 x coordinate of Canvas


2. y:
 y coordinate of Canvas


3. Sprite(String name,
 int
 x,
 int
 y):
 constructor method


4. draw():
 draw sprite on canvas


5. move(
 int
 distanceX,
 int
 distanceY):
 sprite move on canvas
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Sprite.java
 in
 package com.template.principle;







	

class
 Sprite {


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 String name
 ;


public
 Sprite(String name, int
 x, int
 y) {


this
 .name
 = name;


this
 .x
 = x;


this
 .y
 = y;

}


public
 void
 draw() {

String text = this
 .name
 + " draw on ("
 + this
 .x
 + " , "
 + this
 .y
 + ")"
 ;

System.out
 .println(text);

}

// distanceX: distance moved in the x-axis

// distanceX: distance moved in the y-axis


public
 void
 move(int
 distanceX, int
 distanceY) {

String text = this
 .name
 +" move distance ("
 +distanceX+" , "
 +
 distanceY+")"
 ;

System.out
 .println(text);

}

}









BluePlane.java
 in
 package com.template.principle;







	

public
 class
 BluePlane extends
 Sprite{


public
 BluePlane(String name, int
 x, int
 y) {


super
 (name, x, y);

}

}








2
 .
 Create a Test class :
 TestTemplate.java
 in
 package com.template.principle;







	

public
 class
 TestTemplate {


public
 static
 void
 main(String[] args) {

BluePlane bluePlane = new
 BluePlane("BluePlane"
 , 50,150);

bluePlane.draw();

bluePlane.move(5, 5);

}

}







Result:

BluePlane draw on (50 , 150)

BluePlane move distance (5 , 5)


Template Pattern Game


1.
  
 BluePlane
 draw on canvas, Press the
 keyboard
 to move up, down, left, right.


[image: ]




2. UML Diagram
 BluePlane
 inherit from
 Sprite
 Template for reuse.
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Sprite:






	

1. x:
 x coordinate of Canvas


2. y:
 y coordinate of Canvas


3. BufferedImage
 image
 :
 the image of BluePlane (blue_plane.png
 )


4. Sprite(
 int
 x,
 int
 y, BufferedImage image):
 constructor method


5. draw(Graphics g):
 draw sprite on canvas


6. move(
 int
 distanceX,
 int
 distanceY):
 sprite move on canvas








Sprite.java
 in
 package com.template.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


class
 Sprite {


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 BufferedImage image
 ;


public
 Sprite(int
 x, int
 y, BufferedImage image){


this
 .x
 = x;


this
 .y
 = y;


this
 .image
 = image;

}


public
 void
 draw(Graphics g){

g.drawImage(image
 , this
 .x
 , this
 .y
 , null
 );

}


public
 void
 move(int
 distanceX, int
 distanceY){


this
 .x
 = this
 .x
 + distanceX;


this
 .y
 = this
 .y
 + distanceY;

}

}








BluePlane.java
 in
 package com.template.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 BluePlane  extends
 Sprite{


public
 BluePlane(int
 x, int
 y, BufferedImage image) {


super
 (x, y, image);

}

}








Canvas:






	

1. loadImage(String imagePath):
 load image (blue_plane.png
 ) to BufferedImage


2. paintComponent(Graphics g):
 can draw image and also be called explicitly by the repaint() method defined in Component class. The effect of calling repaint() is that Swing automatically clears the graphic on the panel and executes the paintComponent method to redraw the graphics on this panel.


3.
 this
 .addKeyListener(
 new
 KeyAdapter():
 Monitoring and receiving keyboard events to move up, down, left, right.








Canvas.java
 in
 package com.template.game;







	

import
 java.awt.*;


import
 java.awt.event.*;


import
 java.awt.image.BufferedImage;


import
 java.io.*;


import
 javax.imageio.ImageIO;


import
 javax.swing.*;


public
 class
 Canvas extends
 JPanel {


private
 BufferedImage blueImage
 ;


private
 Sprite bluePlane
 ;


public
 Canvas() {


this
 .setLayout(null
 );


this
 .setBackground(Color.WHITE
 );


blueImage
 =loadImage("images/blue_plane.png"
 );


bluePlane
 = new
 BluePlane(120, 250, blueImage
 );


this
 .addKeyListener(new
 KeyAdapter() {


public
 void
 keyPressed(KeyEvent e) {


int
 keyCode = e.getKeyCode();


if
 (keyCode == KeyEvent.VK_UP
 ){


bluePlane
 .move(0, -6);

}else
 if
 (keyCode == KeyEvent.VK_DOWN
 ){


bluePlane
 .move(0, 6);

}else
 if
 (keyCode == KeyEvent.VK_RIGHT
 ){


bluePlane
 .move(6, 0);

}else
 if
 (keyCode ==  KeyEvent.VK_LEFT
 ){


bluePlane
 .move(-6, 0);

}

Canvas.this
 .repaint();

}

});

}


protected
 void
 paintComponent(Graphics g) {


super
 .paintComponent(g);


bluePlane
 .draw(g);

}


public
 BufferedImage loadImage(String imagePath) {

File file = new
 File(imagePath);

BufferedImage bufferedImage = null
 ;


try
 {

bufferedImage = ImageIO.read
 (file);

} catch
 (IOException e) {

e.printStackTrace();

}


return
 bufferedImage;

}

}








3
 .
 Create a Test class :
 TestTemplate.java
 in
 package com.template.game;



canvas.setFocusable(
 true
 ):
 Set focus to activate keyboard events


canvas.requestFocus():
 Set focus to activate keyboard events






	

import
 java.awt.BorderLayout;


import
 javax.swing.JFrame;


public
 class
 TestTemplate {


public
 static
 void
 main(String[] args) {

JFrame frame = new
 JFrame("Design Pattern Template"
 );

Canvas canvas = new
 Canvas();

frame.add(canvas, BorderLayout.CENTER
 );

frame.setSize(300, 350);

canvas.setFocusable(true
 );

frame.setVisible(true
 );

canvas.requestFocus();

}

}








Singleton Pattern Principle


Singleton Pattern:
 A class of which only a single instance can exist. Ensure a class only has one instance, and provide a global point of access to it.


1.
  
 BluePlane
 and
 RedPlane
 load image by
 ImageUtil
 Singleton instance.


ImageUtil:






	

1.
 private
   ImageUtil():
 Not allow to create multiple instances


2.
 static
 String loadImage(String imagePath):
 load image
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Sprite.java
 in
 package com.singleton.principle;







	

class
 Sprite {


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 String bufferedImage
 ;


public
 Sprite(String bufferedImage, int
 x, int
 y) {


this
 .bufferedImage
 = bufferedImage;


this
 .x
 = x;


this
 .y
 = y;

}


public
 void
 draw() {

String text = this
 .bufferedImage
 + " draw on ("
 + this
 .x
 + " , "
 + this
 .y
 + ")"
 ;

System.out
 .println(text);

}


public
 void
 move(int
 distanceX, int
 distanceY) {

String text = this
 .bufferedImage
 +" move distance ("
 +distanceX+" , "
 +distanceY+")"
 ;

System.out
 .println(text);

}

}








BluePlane.java
 in
 package com.singleton.principle;







	

public
 class
 BluePlane  extends
 Sprite{


public
 BluePlane(String bufferedImage, int
 x, int
 y) {


super
 (bufferedImage, x, y);

}

}








RedPlane.java
 in
 package com.singleton.principle;







	

public
 class
 RedPlane  extends
 Sprite{


public
 RedPlane(String bufferedImage, int
 x, int
 y) {


super
 (bufferedImage, x, y);

}

}








ImageUtil:






	

1.
 private
   ImageUtil():
 Not allow to create multiple instances


2.
 static
 String loadImage(String imagePath):
 load image








ImageUtil.java
 in
 package com.singleton.principle;







	

import
 java.io.File;


public
 class
 ImageUtil {


private
   ImageUtil(){

}


public
 static
 String loadImage(String imagePath) {

File file = new
 File(imagePath);


return
 file.getName();

}

}








2
 .
 Create a Test class :
 TestSingleton.java
 in
 package com.singleton.principle;







	

public
 class
 TestSingleton {


public
 static
 void
 main(String[] args) {

String bufferedImage = ImageUtil.loadImage
 ("images/blue_plane.png"
 );

BluePlane bluePlane = new
 BluePlane(bufferedImage, 50,150);

bluePlane.draw();

bluePlane.move(5, 5);

System.out
 .println("----------------------------------------"
 );

bufferedImage = ImageUtil.loadImage
 ("images/red_plane.png"
 );

RedPlane  redPlane= new
 RedPlane(bufferedImage, 50, 0);

redPlane.draw();

redPlane.move(0, 5);

}

}







Result:

blue_plane.png draw on (50 , 150)

blue_plane.png move distance (5 , 5)

----------------------------------------

red_plane.png draw on (50 , 0)

red_plane.png move distance (0 , 5)


Singleton Pattern Game

1. BluePlane
 and RedPlane
 load image by ImageUtil
 singleton instance

2. Draw BluePlane
 and RedPlane image
 on canvas

3. Press the up, down, left, right
 key to move BluePlane
 .

4. Press the E, D, S, F
 key to move RedPlane
 .

[image: ]
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Sprite.java
 in
 package com.singleton.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


class
 Sprite {


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 BufferedImage image
 ;


public
 Sprite(int
 x, int
 y, BufferedImage image){


this
 .x
 = x;


this
 .y
 = y;


this
 .image
 = image;

}


public
 void
 draw(Graphics g){

g.drawImage(image
 , this
 .x
 , this
 .y
 , null
 );

}


public
 void
 move(int
 distanceX, int
 distanceY){


this
 .x
 = this
 .x
 + distanceX;


this
 .y
 = this
 .y
 + distanceY;

}

}








ImageUtil:






	

1.
 private
   ImageUtil():
 Not allow to create multiple instances


2.
 static
 String loadImage(String imagePath):
 singleton load image








ImageUtil.java
 in
 package com.singleton.game;







	

import
 java.awt.image.BufferedImage;


import
 java.io.*;


import
 javax.imageio.ImageIO;


public
 class
 ImageUtil {


private
   ImageUtil(){

}


public
 static
 BufferedImage loadImage(String imagePath) {

File file = new
 File(imagePath);

BufferedImage bufferedImage = null
 ;


try
 {

bufferedImage = ImageIO.read
 (file);

} catch
 (IOException e) {

e.printStackTrace();

}


return
 bufferedImage;

}

}








BluePlane.java
 in
 package com.singleton.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 BluePlane  extends
 Sprite{


public
 BluePlane(int
 x, int
 y, BufferedImage image) {


super
 (x, y, image);

}

}









RedPlane.java
 in
 package com.singleton.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 RedPlane  extends
 Sprite{


public
 RedPlane(int
 x, int
 y, BufferedImage image) {


super
 (x, y, image);

}

}







Canvas:






	

1. Canvas():
 Initialize images and planes Add key to monitor events


2.
 this
 .addKeyListener(
 new
 KeyAdapter():
 Monitoring and receiving keyboard events to move Press the up, down, left, right
 key to move BluePlane
 .

Press the E, D, S, F
 key to move RedPlane
 .








Canvas.java
 in
 package com.singleton.game;







	

import
 java.awt.*;


import
 java.awt.event.*;


import
 java.awt.image.BufferedImage;


import
 java.io.*;


import
 javax.imageio.ImageIO;


import
 javax.swing.*;


public
 class
 Canvas extends
 JPanel {


private
 BufferedImage blueImage
 ;


private
 Sprite bluePlane
 ;


private
 BufferedImage redImage
 ;


private
 Sprite redPlane
 ;


public
 Canvas() {


this
 .setLayout(null
 );


this
 .setBackground(Color.WHITE
 );


redImage
 =ImageUtil.loadImage
 ("images/red_plane.png"
 );


redPlane
 = new
 BluePlane(80, 250, redImage
 );


blueImage
 =ImageUtil.loadImage
 ("images/blue_plane.png"
 );


bluePlane
 = new
 BluePlane(160, 250, blueImage
 )
 ;


this
 .addKeyListener(new
 KeyAdapter() {


public
 void
 keyPressed(KeyEvent e) {


int
 keyCode = e.getKeyCode();


if
 (keyCode == KeyEvent.VK_E
 ){


redPlane
 .move(0, -6);

}else
 if
 (keyCode == KeyEvent.VK_D
 ){


redPlane
 .move(0, 6);

}else
 if
 (keyCode == KeyEvent.VK_F
 ){


redPlane
 .move(6, 0);

}else
 if
 (keyCode ==  KeyEvent.VK_S
 ){


redPlane
 .move(-6, 0);

}


if
 (keyCode == KeyEvent.VK_UP
 ){


bluePlane
 .move(0, -6);

}else
 if
 (keyCode == KeyEvent.VK_DOWN
 ){


bluePlane
 .move(0, 6);

}else
 if
 (keyCode == KeyEvent.VK_RIGHT
 ){


bluePlane
 .move(6, 0);

}else
 if
 (keyCode ==  KeyEvent.VK_LEFT
 ){


bluePlane
 .move(-6, 0);

}

Canvas.this
 .repaint();

}

});

}


protected
 void
 paintComponent(Graphics g) {


super
 .paintComponent(g);


bluePlane
 .draw(g);


redPlane
 .draw(g);

}

}









3
 .
 Create a Test class :
 TestSingleton.java
 in
 package com.singleton.game
 ;



canvas.setFocusable(
 true
 ):
 Set focus to activate keyboard events


canvas.requestFocus():
 Set focus to activate keyboard events






	

import
 java.awt.BorderLayout;


import
 javax.swing.JFrame;


public
 class
 TestSingleton {


public
 static
 void
 main(String[] args) {

JFrame frame = new
 JFrame("Design Pattern Singleton"
 );

Canvas canvas = new
 Canvas();

frame.add(canvas, BorderLayout.CENTER
 );

frame.setSize(300, 350);

canvas.setFocusable(true
 );

frame.setVisible(true
 );

canvas.requestFocus();

}

}








Flyweight Pattern Principle


FlyWeight Pattern :
 A fine-grained instance used for efficient sharing. Use sharing to support large numbers of fine-grained objects efficiently. A flyweight is a shared object that can be used in multiple contexts simultaneously. The flyweight acts as an independent object in each context — it’s indistinguishable from an instance of the object that’s not shared.


1.
 ImageCach
 e
 store game images like(
 Plane, EnemyPlane,Bullet
 ).
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ImageCache:






	

1. Map<String,String>
 cacheMap
 :
 Store data as key-value pairs


2.
 static
 void
 put(String key, String image):
 store data


3.
 static
 String
 get(String key):
 get value by key








ImageCache.java
 in
 package com.flyweight.principle;







	

import
 java.util.*;


public
 class
 ImageCache {


private
 static
 Map<String,String> cacheMap
 =new
 HashMap<String,String>();


private
 ImageCache(){}


public
 static
 void
 put(String key, String image){


cacheMap
 .put(key, image);

}


public
 static
 String get(String key){


return
 cacheMap
 .get(key);

}

}









2
 .
 Create a Test class :
 TestCache.java
 in
 package com.flyweight.principle;







	

import
 java.awt.BorderLayout;


import
 javax.swing.JFrame;


public
 class
 TestCache {


public
 static
 void
 main(String[] args) {

ImageCache.put
 ("redBulletImage"
 , "images/red_bullet.png"
 );

ImageCache.put
 ("enemyPlaneImage"
 , "images/enemy_plane.png"
 );

ImageCache.put
 ("bluePlaneImage"
 , "images/blue_plane.png"
 );

System.out
 .println(ImageCache.get
 ("redBulletImage"
 ));

System.out
 .println(ImageCache.get
 ("enemyPlaneImage"
 ));

System.out
 .println(ImageCache.get
 ("bluePlaneImage"
 ));

}

}







Result:

images/red_bullet.png

images/enemy_plane.png

images/blue_plane.png


Flyweight Pattern Game

1. ImageCache
 preload BluePlane
 and RedBullet image
 in Canvas.


2. Create BluePlane and RedBullet.


3. BluePlane
 load RedBullet
 .

4. Press the up, down, left, right
 key to move BluePlane
 .

5. Press the enter
 key to fire RedBullet
 . and then RedBullet
 move out from the top center of the plane.
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Sprite:






	

1.

 boolean
 visible
 :
 If sprite visible=true draw and  move on the canvas, otherwise disappear








Sprite.java
 in
 package com.flyweight.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


abstract
 class
 Sprite {


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 int
 width
 ;


protected
 int
 height
 ;


protected
 BufferedImage image
 ;


protected
 boolean
 visible
 ;


public
 Sprite(int
 x, int
 y, BufferedImage image){


this
 .x
 = x;


this
 .y
 = y;


this
 .image
 = image;


this
 .width
 = this
 .image
 .getWidth();


this
 .height
 = this
 .image
 .getHeight();

}


public
 void
 draw(Graphics g){


if
 (this
 .isVisible()){

g.drawImage(image
 , this
 .x
 , this
 .y
 , null
 );

}

}


public
 void
 move(int
 distanceX, int
 distanceY){


this
 .x
 = this
 .x
 + distanceX;


this
 .y
 = this
 .y
 + distanceY;

}


public
 int
 getWidth() {


return
 width
 ;

}


public
 int
 getHeight() {


return
 height
 ;

}


public
 int
 getX() {


return
 x
 ;

}


public
 void
 setX(int
 x) {


this
 .x
 = x;

}


public
 int
 getY() {


return
 y
 ;

}


public
 void
 setY(int
 y) {


this
 .y
 = y;

}


public
 boolean
 isVisible() {


return
 visible
 ;

}


public
 void
 setVisible(boolean
 visible) {


this
 .visible
 = visible;

}


public
 BufferedImage getImage() {


return
 image
 ;

}

}








ImageCache:






	

1.

 static
 Map<String,BufferedImage>
 cacheMap
 :
 Store image as key-value pairs


2.
 static
 void
 put(String key, BufferedImage image):
 store image


3.
 static
 BufferedImage get(String key):
 get image by key








ImageCache.java
 in
 package com.flyweight.game;







	

import
 java.awt.image.BufferedImage;


import
 java.util.*;


public
 class
 ImageCache {


private
 static
 Map<String,BufferedImage> cacheMap
 =new
 HashMap<String,BufferedImage>();


private
 ImageCache(){}


public
 static
 void
 put(String key, BufferedImage image){


cacheMap
 .put(key
 , image);

}


public
 static
 BufferedImage get(String key){


return
 cacheMap
 .get(key);

}

}








RedBullet.java
 in
 package com.flyweight.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


public
 class
 RedBullet  extends
 Sprite{


public
 RedBullet(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("redBulletImage"
 ));

}


public
 void
 move(int
 distanceX, int
 distanceY){


this
 .x
 = this
 .x
 + distanceX;


this
 .y
 = this
 .y
 + distanceY;


if
 (this
 .y
 + this
 .height
 <=0){


this
 .setVisible(false
 );

}

}

}









ImageUtil.java
 in
 package com.singleton.game;
 In the previous chapte
 r



BluePlane.java
 in
 package com.flyweight.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 BluePlane  extends
 Sprite{


protected
 RedBullet bullet
 ;


public
 BluePlane(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("bluePlaneImage"
 ));

}


public
 void
 loadBullet(RedBullet bullet){


this
 .bullet
 = bullet;

}


public
 void
 fireBullet(){


if
 (!bullet
 .isVisible()){


int
 x = this
 .x
 +this
 .width
 /2-bullet
 .getWidth()/2;


int
 y = this
 .y
 - bullet
 .getHeight();


bullet
 .setX(x);


bullet
 .setY(y);


bullet
 .setVisible(true
 );

}

}


public
 void
 moveBullet(){


if
 (this
 .bullet
 .isVisible()){


this
 .bullet
 .move(0, -3);

}

}


public
 RedBullet getBullet(){


return
 this
 .bullet
 ;

}

}








Canvas:






	

1. Canvas():
 Initialize images and planes Add key to monitor events


2.
 this
 .addKeyListener(
 new
 KeyAdapter():
 Monitoring and receiving keyboard events to move Press the up, down, left, right
 key to move BluePlane
 .

Press the enter
 key to fire RedBullet
 .


3.
 void
 run():
 Thread loop Continuous repainting to move RedBullet









Canvas.java
 in
 package com.flyweight.game;







	

import
 java.awt.*;


import
 java.awt.event.*;


import
 javax.swing.JPanel;


public
 class
 Canvas extends
 JPanel implements
 Runnable{


private
 boolean
 isRun
 = true
 ;


private
 BluePlane bluePlane
 ;


private
 int
 canvasWidth
 ;


private
 int
 canvasHeight
 ;


static
 {

ImageCache.put
 ("redBulletImage"
 , ImageUtil.loadImage
 ("images/red_bullet.png"
 ));

ImageCache.put
 ("bluePlaneImage"
 , ImageUtil.loadImage
 ("images/blue_plane.png"
 ));

}


public
 Canvas() {


this
 .setLayout(null
 );


this
 .setBackground(Color.WHITE
 );


bluePlane
 = new
 BluePlane(120, 250);


bluePlane
 .loadBullet(new
 RedBullet(-100,-100));


bluePlane
 .setVisible(true
 );


new
 Thread(this
 ).start();


this
 .addKeyListener(new
 KeyAdapter() {


public
 void
 keyPressed(KeyEvent e) {


int
 keyCode = e.getKeyCode();


if
 (keyCode == KeyEvent.VK_UP
 ){


bluePlane
 .move(0, -6);

}else
 if
 (keyCode == KeyEvent.VK_DOWN
 ){


bluePlane
 .move(0, 6);

}else
 if
 (keyCode == KeyEvent.VK_RIGHT
 ){


bluePlane
 .move(6, 0);

}else
 if
 (keyCode ==  KeyEvent.VK_LEFT
 ){


bluePlane
 .move(-6, 0);

}else
 if
 (keyCode ==  KeyEvent.VK_ENTER
 ){


bluePlane
 .fireBullet();

}

}

});

}


protected
 void
 paintComponent(Graphics g) {


this
 .canvasWidth
 = this
 .getWidth();


this
 .canvasHeight
 = this
 .getHeight();


super
 .paintComponent(g);


bluePlane
 .draw(g);


bluePlane
 .getBullet().draw(g);

}


@Override



public
 void
 run() {


while
 (isRun
 ){


try
 {


bluePlane
 .moveBullet();

Thread.sleep
 (50);

Canvas.this
 .repaint();

} catch
 (InterruptedException e) {

e.printStackTrace();

}

}

}

}








3
 .
 Create a Test class :
 TestCache.java
 in
 package com.flyweight.game;



canvas.setFocusable(
 true
 ):
 Set focus to activate keyboard events


canvas.requestFocus():
 Set focus to activate keyboard events






	

import
 java.awt.BorderLayout;


import
 javax.swing.JFrame;


public
 class
 TestCache {


public
 static
 void
 main(String[] args) {

JFrame frame = new
 JFrame("Design Pattern Cache"
 );

Canvas canvas = new
 Canvas();

frame.add(canvas, BorderLayout.CENTER
 );

frame.setSize(300, 350);

canvas.setFocusable(true
 );

frame.setVisible(true
 );

canvas.requestFocus();

}

}








Builder Pattern Principle


Builder Pattern
 :
 Separates object construction from its representation. Separate the construction of a complex object from its representation so that the same construction processes can create different representations.


1. Create
 SelectDialog
 by
 Builder
 ,



2.
 Builder
 set title and buttons. And then
 create
 dialog to show
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Button.java
 in
 package com.builder.principle;







	

public
 class
 Button {


private
 String name
 ;


public
 Button(String name) {


super
 ();


this
 .name
 = name;

}


public
 String getName() {


return
 name
 ;

}


public
 void
 setName(String name) {


this
 .name
 = name;

}

}








SelectDialog.java
 in
 package com.builder.principle;







	

import
 java.awt.*;


import
 javax.swing.*;


public
 class
 SelectDialog{


private
 String title
 ;


private
 Button bluePlaneButton
 ;


private
 Button redPlaneButton
 ;


private
 SelectDialog() {

}


public
 String getTitle() {


return
 title
 ;

}


public
 void
 setTitle(String title) {


this
 .title
 = title;

}


public
 Button getBluePlaneButton() {


return
 bluePlaneButton
 ;

}


public
 void
 setBluePlaneButton(Button bluePlaneButton) {


this
 .bluePlaneButton
 = bluePlaneButton;

}


public
 Button getRedPlaneButton() {


return
 redPlaneButton
 ;

}


public
 void
 setRedPlaneButton(Button redPlaneButton) {


this
 .redPlaneButton
 = redPlaneButton;

}


public
 void
 showDialog() {

System.out
 .println("Popup Select Dialog"
 );

System.out
 .println(this
 .title
 );

System.out
 .println(this
 .bluePlaneButton
 .getName());

System.out
 .println(this
 .redPlaneButton
 .getName());

}


static
 class
 Builder {


private
 SelectDialog dialog
 ;


public
 Builder() {


dialog
 = new
 SelectDialog();

}


public
 void
 setTitle(String title) {


dialog
 .setTitle(title);

}


public
 void
 setBluePlaneButton(Button bluePlaneButton) {


dialog
 .setBluePlaneButton(bluePlaneButton);

}


public
 void
 setRedPlaneButton(Button redPlaneButton) {


dialog
 .setRedPlaneButton(redPlaneButton);

}


public
 SelectDialog create() {


return
 dialog
 ;

}

}

}









2
 .
 Create a Test class :
 TestBuilder.java
 in
 package com.builder.principle;







	

public
 class
 TestBuilder {


public
 static
 void
 main(String[] args) {


//Build dialog


SelectDialog.Builder builder = new
 SelectDialog.Builder();

builder.setTitle("Please Select Plane"
 );

builder.setBluePlaneButton(new
 Button("Blue Plane"
 ));

builder.setRedPlaneButton(new
 Button("Red Plane"
 ));


//Create and pop up a dialog


SelectDialog dialog = builder.create();

dialog.showDialog();

}

}







Result:
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Builder Pattern Game


1. Create
 SelectDialog
 by
 Builder
 ,



2.
 Builder
 set title and buttons. And then
 create
 dialog to show
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UML Diagram

[image: ]




SelectDialog.java
 in
 package com.builder.game;







	

import
 java.awt.*;


import
 javax.swing.*;


public
 class
 SelectDialog extends
 JDialog {


private
 JButton bluePlaneButton
 ;


private
 JButton redPlaneButton
 ;


private
 SelectDialog() {


this
 .setModal(true
 );


this
 .setBackground(Color.WHITE
 );


this
 .setSize(300, 150);


this
 .setLayout(new
 FlowLayout());


bluePlaneButton
 = new
 JButton();


bluePlaneButton
 .setIcon(new
 ImageIcon("images/blue_plane_big.png"
 ));


bluePlaneButton
 .setBackground(Color.WHITE
 );


redPlaneButton
 = new
 JButton();


redPlaneButton
 .setIcon(new
 ImageIcon("images/red_plane_big.png"
 ));


redPlaneButton
 .setBackground(Color.WHITE
 );


this
 .add(bluePlaneButton
 );


this
 .add(redPlaneButton
 );

}


public
 void
 showDialog(){


this
 .setVisible(true
 );

}


public
 static
 class
 Builder {


private
 SelectDialog dialog
 ;


public
 Builder() {


dialog
 = new
 SelectDialog();

}


public
 void
 setTitle(String title) {


dialog
 .setTitle(title);

}


public
 SelectDialog create() {


return
 dialog
 ;

}

}

}









3
 .
 Create a Test class :
 TestBuilder.java
 in
 package com.builder.game;







	

import
 java.awt.BorderLayout;


import
 javax.swing.JFrame;


public
 class
 TestBuilder {


public
 static
 void
 main(String[] args) {

JFrame frame = new
 JFrame("Design Pattern Builder"
 );

SelectDialog.Builder builder = new
 SelectDialog.Builder();

builder.setTitle("Please Select Plane"
 );

SelectDialog dialog = builder.create();

dialog.showDialog();

frame.setSize(300, 350);

frame.setVisible(true
 );

}

}








Command Pattern Principle

Command Pattern :

Encapsulate a request as an object, allowing you to parameterize different requests.

1.
  
 Create two button BluePlaneButton
 and RedPlaneButton


by addActionListener(ActionListener actionListener)


2.
  
 BluePlaneButton
 and RedPlaneButton
 add ActionListener


by addActionListener(ActionListener actionListener)


3.
  
 Mouse
 click BluePlaneButton
 or RedPlaneButton
 .

the actionPerformed(ActionEvent e)
 will be called automatically.
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ActionListener.jav
 a
 in
 package com.command.principle
 ;


Mouse click button. actionPerformed(ActionEvent e)
 will be called automatically.






	

public
 interface
 ActionListener {



public
 void
 actionPerformed(ActionEvent e);



}








ActionEvent.jav
 a
 in
 package com.command.principle;


Construct a new event object from the specified button and action command.






	

public
 class
 ActionEvent {



private
 String name
 ;





private
 Object source
 ;





public
 ActionEvent(String name, Object source) {





super
 ();





this
 .name
 = name;





this
 .source
 = source;




}





public
 String getName() {





return
 name
 ;




}





public
 void
 setName(String name) {





this
 .name
 = name;




}





public
 Object getSource() {





return
 source
 ;




}





public
 void
 setSource(Object source) {





this
 .source
 = source;




}




}











Button.jav
 a
 in
 package com.command.principle;







	

public
 class
 Button {



private
 ActionListener actionListener
 ;





private
 String text
 ;





public
 Button(String text) {





super
 ();





this
 .text
 = text;




}





public
 ActionListener getActionListener() {





return
 actionListener
 ;




}





public
 void
 addActionListener(ActionListener actionListener) {





this
 .actionListener
 = actionListener;




}





public
 String getText() {





return
 text
 ;




}





public
 void
 setText(String text) {





this
 .text
 = text;




}




}










Mouse.jav
 a
 in
 package com.command.principle;


Mouse click button. actionPerformed(ActionEvent e)
 will be called automatically.






	

public
 class
 Mouse {



public
 void
 click(Button btn) {




ActionEvent e = new
 ActionEvent(btn.getText(), btn);




btn.getActionListener().actionPerformed(e);




}




}











3
 .
 Create a Test class :
 TestCommand.jav
 a
 in
 package com.command.principle;







	

public
 class
 TestCommand {


public
 static
 void
 main(String[] args) {

Button bluePlaneButton = new
 Button("BluePlane Button"
 );

Button redPlaneButton = new
 Button("RedPlane Button"
 );

bluePlaneButton.addActionListener(new
 ActionListener() { //Add a listen event



@Override



public
 void
 actionPerformed(ActionEvent e) {

Button button = (Button)e.getSource ();

System.out
 .println(button.getText()+"  is clicked"
 );

}

});

redPlaneButton.addActionListener(new
 ActionListener() {//Add a listen event



@Override



public
 void
 actionPerformed(ActionEvent e) {

Button button = (Button)e.getSource ();

System.out
 .println(button.getText()+"  is clicked"
 );

}

});

Mouse m = new
 Mouse();

m.click(bluePlaneButton); //Mouse click BluePlane button


m.click(redPlaneButton);//Mouse click RedPlane button


}

}







Result:

BluePlane Button  is clicked

RedPlane Button  is clicked


Command Pattern Game

1.
  
 Add JButton BluePlaneButton
 and RedPlaneButton


by addActionListener(ActionListener actionListener)


2.
  
 BluePlaneButton
 and RedPlaneButton
 add ActionListener


by addActionListener(ActionListener actionListener)


3.
  
 Mouse
 click BluePlaneButton
 or RedPlaneButton
 .

the actionPerformed(ActionEvent e)
 will be called automatically.

4.
   
 Close SelectDialog
 .
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UML Diagram
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SelectDialog.java
 in
 package com.command.game;







	

import
 java.awt.*;


import
 java.awt.event.*;


import
 javax.swing.*;


public
 class
 SelectDialog extends
 JDialog {


private
 JButton bluePlaneButton
 ;


private
 JButton redPlaneButton
 ;


private
 SelectDialog() {


this
 .setModal(true
 );


this
 .setBackground(Color.WHITE
 );


this
 .setSize(300, 150);


this
 .setLayout(new
 FlowLayout());


bluePlaneButton
 = new
 JButton();


bluePlaneButton
 .setIcon(new
 ImageIcon("images/blue_plane_big.png"
 ));


bluePlaneButton
 .setBackground(Color.WHITE
 );


bluePlaneButton
 .addActionListener(new
 ActionListener(){


@Override



public
 void
 actionPerformed(ActionEvent e) {

SelectDialog.this
 .dispose();

}

});


redPlaneButton
 = new
 JButton();


redPlaneButton
 .setIcon(new
 ImageIcon("images/red_plane_big.png"
 ));


redPlaneButton
 .setBackground(Color.WHITE
 );


redPlaneButton
 .addActionListener(new
 ActionListener(){


@Override



public
 void
 actionPerformed(ActionEvent e) {

SelectDialog.this
 .dispose();

}

});


this
 .add(bluePlaneButton
 );


this
 .add(redPlaneButton
 );

}


public
 void
 showDialog(){


this
 .setVisible(true
 );

}


public
 static
 class
 Builder {


private
 SelectDialog dialog
 ;


public
 Builder() {


dialog
 = new
 SelectDialog();

}


public
 void
 setTitle(String title) {


dialog
 .setTitle(title);

}


public
 SelectDialog create() {


return
 dialog
 ;

}

}

}








3
 .
 Create a Test class :
 TestCommand.java
 in
 package com.command.game;







	

import
 java.awt.BorderLayout;


import
 javax.swing.JFrame;


public
 class
 TestCommand {


public
 static
 void
 main(String[] args) {

JFrame frame = new
 JFrame("Design Pattern Command"
 );

SelectDialog.Builder builder = new
 SelectDialog.Builder();

builder.setTitle("Please Select Plane"
 );

SelectDialog dialog = builder.create();

dialog.showDialog();

frame.setSize(300, 350);

frame.setVisible(true
 );

}

}








Factory Pattern Principle


Factory Pattern
 :
 Creates an instance of several derived classes. Define an interface for creating an object, but let subclasses decide which class to instantiate. Factory Method lets a class defer instantiation to subclasses.


1.
  
 BluePlane
 and
 RedPlane
 can be created by the
 SpriteFactory
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Sprite.java
 in
 package com.factory.principle;







	

class
 Sprite {


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 String name
 ;


public
 Sprite(String name, int
 x, int
 y) {


this
 .name
 = name;


this
 .x
 = x;


this
 .y
 = y;

}


public
 void
 draw() {

String text = this
 .name
 + " draw on ("
 + this
 .x
 + " , "
 + this
 .y
 + ")"
 ;

System.out
 .println(text);

}

}








BluePlane.java
 in
 package com.factory.principle;







	

public
 class
 BluePlane extends
 Sprite{


public
 BluePlane(String name, int
 x, int
 y) {


super
 (name, x, y);

}

}








RedPlane.java
 in
 package com.factory.principle;







	

public
 class
 RedPlane  extends
 Sprite{


public
 RedPlane(String name, int
 x, int
 y) {


super
 (name, x, y);

}

}








SpriteFactory:






	

Sprite create(
 int
 type,
 int
 x,
 int
 y):
 create BluePlane and RedPlane








SpriteFactory.java
 in
 package com.factory.principle;







	

public
 class
 SpriteFactory {


public
 static
 Sprite create(int
 type, int
 x, int
 y){


if
 (type ==1){


return
 new
 BluePlane("BluePlane"
 , x,y);

}else
 if
 (type ==2){


return
 new
 RedPlane("RedPlane"
 , x,y);

}


return
 null
 ;

}

}








2
 .
 Create a Test class :
 TestFactory.java
 in
 package com.factory.principle;







	

public
 class
 TestFactory {


public
 static
 void
 main(String[] args) {

Sprite plane = SpriteFactory.create
 (1, 50,150);

plane.draw();

System.out
 .println("----------------------------------------"
 );

plane = SpriteFactory.create
 (2, 50,150);

plane.draw();

}

}







Result:

BluePlane draw on (50 , 150)

----------------------------------------

RedPlane draw on (50 , 150)


Factory Pattern Game
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1. First show
 SelectDialog



2. Click
 BluePlane
 and
 RedPlane
 Button, close
 SelectDialog



3.
 SpriteFactory create
 the selected plane
 draw on Canvas
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Sprite.java
 in
 package com.factory.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


class
 Sprite {


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 BufferedImage image
 ;


public
 Sprite(int
 x, int
 y, BufferedImage image){


this
 .x
 = x;


this
 .y
 = y;


this
 .image
 = image;

}


public
 void
 draw(Graphics g){

g.drawImage(image
 , this
 .x
 , this
 .y
 , null
 );

}

}








ImageCache.java
 in
 package com.flyweight.game;
 In the previous chapter



BluePlane.java
 in
 package com.factory.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 BluePlane  extends
 Sprite{


public
 BluePlane(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("bluePlaneImage"
 ));

}

}








RedPlane.java
 in
 package com.factory.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 RedPlane  extends
 Sprite{


public
 RedPlane(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("redPlaneImage"
 ));

}

}








SpriteFactory:






	

Sprite create(
 int
 type,
 int
 x,
 int
 y):
 create BluePlane and RedPlane








SpriteFactory.java
 in
 package com.factory.game;







	

import
 java.awt.image.BufferedImage;


import
 java.io.*;


import
 javax.imageio.ImageIO;


public
 class
 SpriteFactory {


public
 static
 Sprite create(String type, int
 x, int
 y){


if
 ("1"
 .equals(type)){

BufferedImage image=ImageUtil.loadImage
 ("images/blue_plane.png"
 );


return
 new
 BluePlane(x, y, image);

}else
   if
 ("2"
 .equals(type)){

BufferedImage image=ImageUtil.loadImage
 ("images/red_plane.png"
 );


return
 new
 RedPlane(x, y, image);

}


return
 null
 ;

}

}








CGlobal.java
 in
 package com.factory.game;







	

import
 javax.swing.JFrame;


public
 class
 CGlobal {


private
 CGlobal(){

}


public
 static
 JFrame frame
 ;

}









SelectDialog.java
 in
 package com.factory.game;







	

import
 java.awt.*;


import
 java.awt.event.*;


import
 javax.swing.*;


public
 class
 SelectDialog extends
 JDialog {


private
 JButton bluePlaneButton
 ;


private
 JButton redPlaneButton
 ;


private
 SelectDialog() {


this
 .setModal(true
 );


this
 .setBackground(Color.WHITE
 );


this
 .setSize(300, 150);


this
 .setLayout(new
 FlowLayout());


bluePlaneButton
 = new
 JButton();


bluePlaneButton
 .setIcon(new
 ImageIcon("images/blue_plane_big.png"
 ));


bluePlaneButton
 .setBackground(Color.WHITE
 );


bluePlaneButton
 .addActionListener(new
 ActionListener(){


public
 void
 actionPerformed(ActionEvent e) {

Canvas canvas = new
 Canvas("1"
 );

SelectDialog.this
 .dispose();

CGlobal.frame
 .repaint();

CGlobal.frame
 .add(canvas, BorderLayout.CENTER
 );

canvas.setFocusable(true
 );

canvas.requestFocus();

}

});


redPlaneButton
 = new
 JButton();


redPlaneButton
 .setIcon(new
 ImageIcon("images/red_plane_big.png"
 ));


redPlaneButton
 .setBackground(Color.WHITE
 );


redPlaneButton
 .addActionListener(new
 ActionListener(){


public
 void
 actionPerformed(ActionEvent e) {

Canvas canvas = new
 Canvas("2"
 );

SelectDialog.this
 .dispose();

CGlobal.frame
 .repaint();

CGlobal.frame
 .add(canvas, BorderLayout.CENTER
 );

canvas.setFocusable(true
 );

canvas.requestFocus();

}

});


this
 .add(bluePlaneButton
 );


this
 .add(redPlaneButton
 );

}


public
 void
 showDialog(){


this
 .setVisible(true
 );

}


public
 static
 class
 Builder {


private
 SelectDialog dialog
 ;


public
 Builder() {


dialog
 = new
 SelectDialog();

}


public
 void
 setTitle(String title) {


dialog
 .setTitle(title);

}


public
 SelectDialog create() {


return
 dialog
 ;

}

}

}








ImageUtil.java
 in
 package com.singleton.game;
 In the previous chapter



Canvas.java
 in
 package com.factory.game;




2
 .
 Create a Test class :
 TestFactory.java
 in
 package com.factory.game;







	

import
 java.awt.BorderLayout;


import
 javax.swing.JFrame;


public
 class
 TestFactory {


public
 static
 void
 main(String[] args) {

CGlobal.frame
 = new
 JFrame("Design Pattern Factory"
 );

SelectDialog.Builder builder = new
 SelectDialog.Builder();

builder.setTitle("Please Select Plane"
 );

SelectDialog dialog = builder.create();

dialog.
 showDialog();

CGlobal.frame
 .setSize(300, 350);

CGlobal.frame
 .setVisible(true
 );

}

}








Strategy Pattern Principle


Strategy Pattern
 :
 Encapsulates an algorithm inside a class. Define a family of algorithms, encapsulate each one, and make them interchangeable. Strategy lets the algorithm vary independently from clients that use it.


1.
  
 BluePlane
 load bullet(
 BlueBullet, RedBullet, MissileBullet
 )
 and then fire the bullet.
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Sprite.java
 in
 package com.strategy.principle;







	

class
 Sprite {


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 String name
 ;


public
 Sprite(String name, int
 x, int
 y) {


this
 .name
 = name;


this
 .x
 = x;


this
 .y
 = y;

}


public
 void
 draw() {

String text = this
 .name
 + " draw on ("
 + this
 .x
 + " , "
 + this
 .y
 + ")"
 ;

System.out
 .println(text);

}


public
 String getName() {


return
 name
 ;

}

}








Bullet.java
 in
 package com.strategy.principle;







	

public
 class
 Bullet  extends
 Sprite{


public
 Bullet(String name, int
 x, int
 y) {


super
 (name, x, y);

}

}








BlueBullet.java
 in
 package com.strategy.principle;







	

public
 class
 BlueBullet extends
 Bullet{


public
 BlueBullet(String name, int
 x, int
 y) {


super
 (name, x, y);

}

}









RedBullet.java
 in
 package com.strategy.principle;







	

public
 class
 RedBullet  extends
 Bullet{


public
 RedBullet(String name, int
 x, int
 y) {


super
 (name, x, y);

}

}








MissileBullet.java
 in
 package com.strategy.principle;







	

public
 class
 MissileBullet extends
 Bullet{


public
 MissileBullet(String name, int
 x, int
 y) {


super
 (name, x, y);

}

}







BluePlane:






	

loadBullet(Bullet bullet):
 load bullet(BlueBullet, RedBullet, MissileBullet
 )


fireBullet():
 fire the bullet








BluePlane.java
 in
 package com.strategy.principle;







	

public
 class
 BluePlane extends
 Sprite{


private
 Bullet bullet
 ;


public
 BluePlane(String name, int
 x, int
 y) {


super
 (name, x, y);

}


public
 void
 loadBullet(Bullet bullet){


this
 .bullet
 = bullet;

}


public
 void
 fireBullet(){

System.out
 .println(this
 .name
 + " fire "
 +this
 .bullet
 .getName());

}

}









2
 .
 Create a Test class :
 TestStrategy.java
 in
 package com.strategy.principle;







	

import
 java.util.Scanner;


public
 class
 TestStrategy {


public
 static
 void
 main(String[] args) {

BluePlane plane = new
 BluePlane("Blue Plane"
 ,50,150);

plane.draw();

System.out
 .println("Please input bullet type: 1: Blue Bullet, 2: Red Bullet, 3: Missile Bullet"
 );

Scanner in= new
 Scanner(System.in
 );


int
 bulletType = in.nextInt();


if
 (bulletType == 1){

Bullet bullet = new
 BlueBullet("Blue Bullet"
 , -100,-100);

plane.loadBullet(bullet);

plane.fireBullet();

}else
 if
 (bulletType == 2){

Bullet bullet = new
 RedBullet("Red Bullet"
 , -100,-100);

plane.loadBullet(bullet);

plane.fireBullet();

}else
 if
 (bulletType == 3){

Bullet bullet = new
 MissileBullet("Missile Bullet"
 , -100,-100);

plane.loadBullet(bullet);

plane.fireBullet();

}

}

}








Result:

Blue Plane draw on (50 , 150)

Please input bullet type: 1: Blue Bullet, 2: Red Bullet, 3: Missile Bullet

1

Blue Plane fire Blue Bullet

Run again:

Blue Plane draw on (50 , 150)

Please input bullet type: 1: Blue Bullet, 2: Red Bullet, 3: Missile Bullet

2

Blue Plane fire Red Bullet

Run again:

Blue Plane draw on (50 , 150)

Please input bullet type: 1: Blue Bullet, 2: Red Bullet, 3: Missile Bullet

3

Blue Plane fire Missile Bullet


Strategy Pattern Game


1. First show
 SelectBulletDialog.



2. Select
 bullet(BlueBullet, RedBullet, MissileBullet)
 Button, close
 SelectBulletDialog.



3.
 BluePlane load
 the selected bullet
 and then fire the bullet.
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Sprite.java
 in
 package com.strategy.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


abstract
 class
 Sprite {


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 int
 width
 ;


protected
 int
 height
 ;


protected
 BufferedImage image
 ;


protected
 boolean
 visible
 ;


public
 Sprite(int
 x, int
 y, BufferedImage image){


this
 .x
 = x;


this
 .y
 = y;


this
 .image
 = image;


this
 .width
 = this
 .image
 .getWidth();


this
 .height
 = this
 .image
 .getHeight();

}


public
 void
 draw(Graphics g){

g.drawImage(image
 , this
 .x
 , this
 .y
 , null
 );

}


public
 void
 move(int
 distanceX, int
 distanceY){


this
 .x
 = this
 .x
 + distanceX;


this
 .y
 = this
 .y
 + distanceY;

}


public
 int
 getWidth() {


return
 width
 ;

}


public
 int
 getHeight() {


return
 height
 ;

}


public
 int
 getX() {


return
 x
 ;

}


public
 void
 setX(int
 x) {


this
 .x
 = x;

}


public
 int
 getY() {


return
 y
 ;

}


public
 void
 setY(int
 y) {


this
 .y
 = y;

}


public
 boolean
 isVisible() {


return
 visible
 ;

}


public
 void
 setVisible(boolean
 visible) {


this
 .visible
 = visible;

}

}








Bullet.java
 in
 package com.strategy.game;




ImageCache.java
 in
 package com.flyweight.game; 
 In the previous chapte
 r



BlueBullet.java
 in
 package com.strategy.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 BlueBullet  extends
 Bullet{


public
 BlueBullet(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("blueBulletImage"
 ));

}

}








RedBullet.java
 in
 package com.strategy.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 RedBullet  extends
 Bullet{


public
 RedBullet(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("redBulletImage"
 ));

}

}








MissileBullet.java
 in
 package com.strategy.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 MissileBullet  extends
 Bullet{


public
 MissileBullet(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("missileBulletImage"
 ));

}

}








BluePlane:






	

loadBullet(Bullet bullet):
 load bullet(BlueBullet, RedBullet, MissileBullet
 )


fireBullet():
 fire the bullet from the top center of plane








BluePlane.java
 in
 package com.strategy.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 BluePlane  extends
 Sprite{


private
 Bullet bullet
 ;


public
 BluePlane(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("bluePlaneImage"
 ));

}


public
 void
 loadBullet(Bullet bullet){


this
 .bullet
 = bullet;

}


public
 void
 fireBullet(){


if
 (!bullet
 .isVisible()){


int
 x = this
 .x
 +this
 .width
 /2-bullet
 .getWidth()/2;


int
 y = this
 .y
 - bullet
 .getHeight();


bullet
 .setX(x);


bullet
 .setY(y);


bullet
 .setVisible(true
 );

}

}


public
 Bullet getBullet(){


return
 this
 .bullet
 ;

}

}








CGlobal.java
 in
 package com.strategy.game;







	

import
 javax.swing.JFrame;


public
 class
 CGlobal{


private
 CGlobal(){ }


public
 static
 JFrame frame
 ;

}








Runnable:






	

void
 run():
 Thread loop continuously repaint canvas.








ImageUtil.java
 in
 package com.singleton.game; 
 In the previous chapter



Canvas.java
 in
 package com.strategy.game;




SelectBulletDialog.java
 in
 package com.strategy.game;







	

import
 java.awt.*;


import
 java.awt.event.*;


import
 javax.swing.*;


public
 class
 SelectBulletDialog extends
 JDialog {


private
 JButton blueBulletButton
 ;


private
 JButton redBulletButton
 ;


private
 JButton missileBulletButton
 ;


private
 SelectBulletDialog() {


this
 .setModal(true
 );


this
 .setBackground(Color.WHITE
 );


this
 .setSize(300, 150);


this
 .setLayout(new
 FlowLayout());


blueBulletButton
 = new
 JButton();


blueBulletButton
 .setIcon(new
 ImageIcon("images/blue_bullet.png"
 ));


blueBulletButton
 .setBackground(Color.WHITE
 );


blueBulletButton
 .addActionListener(new
 ActionListener(){


public
 void
 actionPerformed(ActionEvent e) {

Canvas canvas = new
 Canvas("1"
 );

SelectBulletDialog.this
 .dispose();

CGlobal.frame
 .repaint();

CGlobal.frame
 .add(canvas, BorderLayout.CENTER
 );

canvas.setFocusable(true
 );

canvas.requestFocus();

}

});


redBulletButton
 = new
 JButton();


redBulletButton
 .setIcon(new
 ImageIcon("images/red_bullet.png"
 ));


redBulletButton
 .setBackground(Color.WHITE
 );


redBulletButton
 .addActionListener(new
 ActionListener(){


public
 void
 actionPerformed(ActionEvent e) {

Canvas canvas = new
 Canvas("2"
 );

SelectBulletDialog.this
 .dispose();

CGlobal.frame
 .repaint();

CGlobal.frame
 .add(canvas, BorderLayout.CENTER
 );

canvas.setFocusable(true
 );

canvas.requestFocus();

}

})
 ;


missileBulletButton
 = new
 JButton();


missileBulletButton
 .setIcon(new
 ImageIcon("images/missile_bullet.png"
 ));


missileBulletButton
 .setBackground(Color.WHITE
 );


missileBulletButton
 .addActionListener(new
 ActionListener(){


public
 void
 actionPerformed(ActionEvent e) {

Canvas canvas = new
 Canvas("3"
 );

SelectBulletDialog.this
 .dispose();

CGlobal.frame
 .repaint();

CGlobal.frame
 .add(canvas, BorderLayout.CENTER
 );

canvas.setFocusable(true
 );

canvas.requestFocus();

}

});


this
 .add(blueBulletButton
 );


this
 .add(redBulletButton
 );


this
 .add(missileBulletButton
 );

}


public
 void
 showDialog(){


this
 .setVisible(true
 );

}


public
 static
 class
 Builder {


private
 SelectBulletDialog dialog
 ;


public
 Builder() {


dialog
 = new
 SelectBulletDialog();

}


public
 void
 setTitle(String title) {


dialog
 .setTitle(title);

}


public
 SelectBulletDialog create() {


return
 dialog
 ;

}

}

}









2
 .
 Create a Test class :
 TestStrategy.java
 in
 package com.strategy.game;







	

import
 java.awt.BorderLayout;


import
 javax.swing.JFrame;


public
 class
 TestStrategy {


public
 static
 void
 main(String[] args) {

CGlobal.frame
 = new
 JFrame("Design Pattern Strategy"
 );

SelectBulletDialog.Builder builder = new
 SelectBulletDialog.Builder();

builder.setTitle("Please Select Bullet"
 );

SelectBulletDialog dialog = builder.create();

dialog.showDialog();

CGlobal.frame
 .setSize(300, 350);

CGlobal.frame
 .setVisible(true
 );

}

}








Bridge Pattern Principle


Bridge Pattern
 :
 Separates an object’s interface from its implementation. Decouple an abstraction from its implementation so that the two can vary independently.

1. BluePlane
 and RedPlane
 ，
 BlueBullet
 and RedBullet
 vary independently.

2. BluePlane
 can fire BlueBullet
 .

3. RedPlane
 can fire RedBullet
 .

4. BluePlane
 can fire RedBullet
 .

5. RedPlane
 can fire BlueBullet
 .
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Sprite.java
 in
 package com.bridge.principle;







	

class
 Sprite {


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 String name
 ;


public
 Sprite(String name, int
 x, int
 y) {


this
 .name
 = name;


this
 .x
 = x;


this
 .y
 = y;

}


public
 void
 draw() {

String text = this
 .name
 + " draw on ("
 + this
 .x
 + " , "
 + this
 .y
 + ")"
 ;

System.out
 .println(text);

}


public
 String getName() {


return
 name
 ;

}

}








Bullet.java
 in
 package com.bridge.principle;







	

import
 java.awt.image.BufferedImage;


public
 class
 Bullet extends
 Sprite{


public
 Bullet(String name, int
 x, int
 y) {


super
 (name, x, y);

}

}









BlueBullet.java
 in
 package com.bridge.principle;







	

import
 java.awt.image.BufferedImage;


public
 class
 BlueBullet  extends
 Bullet{


public
 BlueBullet(String name, int
 x, int
 y) {


super
 (name, x, y);

}

}








RedBullet.java
 in
 package com.bridge.principle;







	

import
 java.awt.image.BufferedImage;


public
 class
 RedBullet  extends
 Bullet{


public
 RedBullet(String name, int
 x, int
 y) {


super
 (name, x, y);

}

}








Plane.java
 in
 package com.bridge.principle;







	

import
 java.awt.image.BufferedImage;


public
 class
 Plane  extends
 Sprite{


protected
 Bullet bullet
 ;


public
 Plane(String name, int
 x, int
 y) {


super
 (name, x, y);

}


public
 void
 loadBullet(Bullet bullet){


this
 .bullet
 = bullet;

}


public
 void
 fireBullet(){

System.out
 .println(this
 .name
 +" fire "
 +this
 .bullet
 .getName());

}


public
 Bullet getBullet(){


return
 this
 .bullet
 ;

}

}









2
 .
 Create a Test class :
 TestBridge.java
 in
 package com.bridge.principle;







	

import
 java.awt.BorderLayout;


import
 javax.swing.JFrame;


public
 class
 TestBridge {


public
 static
 void
 main(String[] args) {

Plane redPlane = new
 RedPlane("RedPlane"
 , 80, 250);

redPlane.loadBullet(new
 RedBullet("RedBullet"
 ,-100, -100));

redPlane.fireBullet();

Plane bluePlane = new
 BluePlane("BluePlane"
 , 80, 250);

bluePlane.loadBullet(new
 BlueBullet("BlueBullet"
 ,-100, -100));

bluePlane.fireBullet();

System.out
 .println("-----------------------------------"
 );

redPlane.loadBullet(new
 BlueBullet("BlueBullet"
 ,-100, -100));

redPlane.fireBullet();

bluePlane.loadBullet(new
 RedBullet("RedBullet"
 ,-100, -100));

bluePlane.fireBullet();

}

}







Result:

RedPlane fire RedBullet

BluePlane fire BlueBullet

-----------------------------------

RedPlane fire BlueBullet

BluePlane fire RedBullet


Bridge Pattern Game

1. Create and Draw BluePlane
 and RedPlane
 on canvas.

2. BluePlane
 can load and fire BlueBullet
 .

3. RedPlane
 can load and fire RedBullet
 .

4. BluePlane
 can load and fire RedBullet
 .

5. RedPlane
 can load and fire BlueBullet
 .

6. Press the up, down, left, right
 key to move BluePlane
 .

7. Press the E, D, S, F
 key to move RedPlane
 .
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Sprite.java
 in
 package com.bridge.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


abstract
 class
 Sprite {


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 int
 width
 ;


protected
 int
 height
 ;


protected
 BufferedImage image
 ;


protected
 boolean
 visible
 ;


public
 Sprite(int
 x, int
 y, BufferedImage image){


this
 .x
 = x;


this
 .y
 = y;


this
 .image
 = image;


this
 .width
 = this
 .image
 .getWidth();


this
 .height
 = this
 .image
 .getHeight();

}


public
 void
 draw(Graphics g){

g.drawImage(image
 , this
 .x
 , this
 .y
 , null
 );

}


public
 void
 move(int
 distanceX, int
 distanceY){


this
 .x
 = this
 .x
 + distanceX;


this
 .y
 = this
 .y
 + distanceY;

}


public
 int
 getWidth() {


return
 width
 ;

}


public
 int
 getHeight() {


return
 height
 ;

}


public
 int
 getX() {


return
 x
 ;

}


public
 void
 setX(int
 x) {


this
 .x
 = x;

}


public
 int
 getY() {


return
 y
 ;

}


public
 void
 setY(int
 y) {


this
 .y
 = y;

}


public
 boolean
 isVisible() {


return
 visible
 ;

}


public
 void
 setVisible(boolean
 visible) {


this
 .visible
 = visible;

}

}








bullet.java
 in
 package com.bridge.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 Bullet  extends
 Sprite{


public
 Bullet(int
 x, int
 y, BufferedImage image) {


super
 (x, y, image);

}


public
 void
 move(int
 distanceX, int
 distanceY){


this
 .x
 = this
 .x
 + distanceX;


this
 .y
 = this
 .y
 + distanceY;


if
 (this
 .y
 + this
 .height
 <=0){


this
 .setVisible(false
 );

}

}

}








ImageCache.java
 in
 package com.flyweight.game; 
 In the previous chapter



BlueBullet.java
 in
 package com.bridge.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 BlueBullet  extends
 Bullet{


public
 BlueBullet(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("blueBulletImage"
 ));

}

}









RedBullet.java
 in
 package com.bridge.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 RedBullet  extends
 Bullet{


public
 RedBullet(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("redBulletImage"
 ));

}

}








Plane.java
 in
 package com.bridge.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 Plane  extends
 Sprite{


protected
 Bullet bullet
 ;


public
 Plane(int
 x, int
 y, BufferedImage image) {


super
 (x, y, image);

}


public
 void
 loadBullet(Bullet bullet){


this
 .bullet
 = bullet;

}


public
 void
 fireBullet(){


if
 (!bullet
 .isVisible()){


int
 x = this
 .x
 +this
 .width
 /2-bullet
 .getWidth()/2;


int
 y = this
 .y
 - bullet
 .getHeight();


bullet
 .setX(x);


bullet
 .setY(y);


bullet
 .setVisible(true
 );

}

}


public
 Bullet getBullet(){


return
 this
 .bullet
 ;

}

}









BluePlane.java
 in
 package com.bridge.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 BluePlane  extends
 Plane{


public
 BluePlane(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("bluePlaneImage"
 ));

}

}








RedPlane.java
 in
 package com.bridge.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 RedPlane  extends
 Plane{


public
 RedPlane(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("redPlaneImage"
 ));

}

}








ImageUtil.java
 in
 package com.singleton.game; 
 In the previous chapter



Canvas.java
 in
 package com.bridge.game;







	

import
 java.awt.*;


import
 java.awt.event.*;


import
 java.awt.image.BufferedImage;


import
 java.io.*;


import
 javax.imageio.ImageIO;


import
 javax.swing.*;


public
 class
 Canvas extends
 JPanel  implements
 Runnable{


private
 boolean
 isRun
 = true
 ;


private
 Plane bluePlane
 ;


private
 Plane redPlane
 ;


static
 {

ImageCache.put
 ("bluePlaneImage"
 , ImageUtil.loadImage
 ("images/blue_plane.png"
 ));

ImageCache.put
 ("redPlaneImage"
 , ImageUtil.loadImage
 ("images/red_plane.png"
 ));

ImageCache.put
 ("redBulletImage"
 , ImageUtil.loadImage
 ("images/red_bullet.png"
 ));

ImageCache.put
 ("blueBulletImage"
 , ImageUtil.loadImage
 ("images/blue_bullet.png"
 ));

}


public
 Canvas() {


this
 .setLayout(null
 );


this
 .setBackground(Color.WHITE
 );


redPlane
 = new
 RedPlane(80, 250);


redPlane
 .loadBullet(new
 RedBullet(-100, -100));


bluePlane
 = new
 BluePlane(160, 250);


bluePlane
 .loadBullet(new
 BlueBullet(-100, -100));


new
 Thread(this
 ).start();


this
 .addKeyListener(new
 KeyAdapter() {


public
 void
 keyPressed(KeyEvent e) {


int
 keyCode = e.getKeyCode();


if
 (keyCode == KeyEvent.VK_E
 ){


redPlane
 .move(0, -3);

}else
 if
 (keyCode == KeyEvent.VK_D
 ){


redPlane
 .move(0, 3);

}else
 if
 (keyCode == KeyEvent.VK_F
 ){


redPlane
 .move(3, 0);

}else
 if
 (keyCode ==  KeyEvent.VK_S
 ){


redPlane
 .move(-3, 0);

}else
 if
 (keyCode ==  KeyEvent.VK_G
 ){


redPlane
 .fireBullet();

}


if
 (keyCode == KeyEvent.VK_UP
 ){


bluePlane
 .move(0, -3);

}else
 if
 (keyCode == KeyEvent.VK_DOWN
 ){


bluePlane
 .move(0, 3);

}else
 if
 (keyCode == KeyEvent.VK_RIGHT
 ){


bluePlane
 .move(3, 0);

}else
 if
 (keyCode ==  KeyEvent.VK_LEFT
 ){


bluePlane
 .move(-3, 0);

}else
 if
 (keyCode ==  KeyEvent.VK_ENTER
 ){


bluePlane
 .fireBullet();

}

Canvas.this
 .repaint();

}

});

}


protected
 void
 paintComponent(Graphics g) {


super
 .paintComponent(g);


bluePlane
 .draw(g);


bluePlane
 .getBullet().draw(g);


redPlane
 .draw(g);


redPlane
 .getBullet().draw(g);

}


private
 void
 bulletMove(){


if
 ( bluePlane
 .getBullet().isVisible()){


bluePlane
 .getBullet().move(0, -3);

}


if
 ( redPlane
 .getBullet().isVisible()){


redPlane
 .getBullet().move(0, -3);

}

}


@Override



public
 void
 run() {


while
 (isRun
 ){


try
 {

bulletMove();

Thread.sleep
 (200);

Canvas.this
 .repaint();

} catch
 (InterruptedException e) {

e.printStackTrace();

}

}

}

}








3
 .
 Create a Test class :
 TestBridge.java
 in
 package com.bridge.game;



canvas.setFocusable(
 true
 ):
 Set focus to activate keyboard events


canvas.requestFocus():
 Set focus to activate keyboard events






	

import
 java.awt.BorderLayout;


import
 javax.swing.JFrame;


public
 class
 TestSingleton {


public
 static
 void
 main(String[] args) {

JFrame frame = new
 JFrame("Design Pattern Bridge"
 );

Canvas canvas = new
 Canvas();

frame.add(canvas, BorderLayout.CENTER
 );

frame.setSize(300, 350);

canvas.setFocusable(true
 );

frame.setVisible(true
 );

canvas.requestFocus();

}

}








Iterator Pattern Principle


Iterator Pattern
 :
 Sequentially access the elements of a collection. Provide a way to access the elements of an aggregate object sequentially without exposing its underlying representation.


1
 .
 iterator print bullet list
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Iterator:






	

boolean
 hasNext():
 It returns true if Iterator has more element


Object next():
 It returns the next element in the list.








Iterator.jav
 a
 in
 package com.iterator.principle;







	

public
 interface
 Iterator {



public
 boolean
 hasNext();





public
 Object next();




}










IteratorImpl.jav
 a
 in
 package com.iterator.principle;







	

public
 class
 IteratorImpl implements
 Iterator {



private
 int
 index
 ;





private
 List list
 ;





public
 IteratorImpl(List list) {





this
 .list
 = list;




}





public
 boolean
 hasNext() {





return
 index
 < list
 .size();




}





public
 Object next() {




Object element = null
 ;





if
 (index
 < list
 .size()) {




element = list
 .get(index
 );





index
 ++;




}





return
 element;




}




}










List:






	

void
 add(Object element):
 Appends the specified element to the end of this list.


Object get(
 int
 index):
 It is used for fetching an element from the list.


int
 size():
 Returns the number of elements in this list.


Iterator iterator():
 Return a list iterator over the elements in this list.








List.jav
 a
 in
 package com.iterator.principle;







	

public
 interface
 List {



public
 void
 add(Object element);





public
 Object get(int
 index);





public
 int
 size();





public
 Iterator iterator();



}









ArrayList.jav
 a
 in
 package com.iterator.principle;







	

import
 java.util.Arrays;


public
 class
 ArrayList implements
 List {



private
 int
 initCapacit
 = 20;





private
 int
 size
 ;





private
 Object[] elementData
 ;





public
 ArrayList() {





elementData
 = new
 Object[initCapacit
 ];




}





@Override






public
 void
 add(Object element) {





if
 (size
 < initCapacit
 ) {





elementData
 [size
 ] = element;





size
 ++;




} else
 {





elementData
 = Arrays.copyOf
 (elementData
 , size
 );





elementData
 [size
 ] = element;





size
 ++;




}




}





@Override






public
 Object get(int
 index) {





return
 elementData
 [index];




}





@Override






public
 int
 size() {





return
 size
 ;




}





@Override






public
 Iterator iterator() {





return
 new
 IteratorImpl(this
 );




}



}









Sprite.jav
 a
 in
 package com.iterator.principle;







	

class
 Sprite {


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 String name
 ;


public
 Sprite(String name, int
 x, int
 y) {


this
 .name
 = name;


this
 .x
 = x;


this
 .y
 = y;

}


public
 void
 draw() {

String text = this
 .name
 + " draw on ("
 + this
 .x
 + " , "
 + this
 .y
 + ")"
 ;

System.out
 .println(text);

}


public
 void
 move(int
 distanceX, int
 distanceY) {

String text = this
 .name
 +" move distance ("
 +distanceX+" , "
 +distanceY+")"
 ;

System.out
 .println(text);

}

}








Bullet.jav
 a
 in
 package com.iterator.principle;







	

public
 class
 Bullet extends
 Sprite{


public
 Bullet(String name, int
 x, int
 y) {


super
 (name, x, y);

}

}









3
 .
 Create a Test class :
 TestIterator.jav
 a
 in
 package com.iterator.principle;







	

public
 class
 TestIterator {


public
 static
 void
 main(String[] args) {

List list = new
 ArrayList();

list.add(new
 Bullet("RedBullet 1"
 , 0, 10));

list.add(new
 Bullet("RedBullet 2"
 , 0, 20));

list.add(new
 Bullet("RedBullet 3"
 , 0, 30));

list.add(new
 Bullet("RedBullet 4"
 , 0, 40));

Iterator iter = list.iterator();


while
 (iter.hasNext()) {

Bullet bullet = (Bullet)iter.next();

bullet.draw();

}

System.out
 .println("----------------------------------"
 );

iter = list.iterator();


while
 (iter.hasNext()) {

Bullet bullet = (Bullet)iter.next();

bullet.move(0, -6);

}

}

}







Result:

RedBullet 1 draw on (0 , 10)

RedBullet 2 draw on (0 , 20)

RedBullet 3 draw on (0 , 30)

RedBullet 4 draw on (0 , 40)

----------------------------------

RedBullet 1 move distance (0 , -6)

RedBullet 2 move distance (0 , -6)

RedBullet 3 move distance (0 , -6)

RedBullet 4 move distance (0 , -6)


Iterator Pattern Game

1. Create BluePlane
 on canvas.

2. Create less than100 bullets in Thread run()
 method. And then load to bulletList


3. Iterator
 Draw and Move all bullets of bulletList on canvas.
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Sprite.jav
 a
 in
 package com.iterator.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


abstract
 class
 Sprite {


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 int
 width
 ;


protected
 int
 height
 ;


protected
 BufferedImage image
 ;


protected
 boolean
 visible
 ;


public
 Sprite(int
 x, int
 y, BufferedImage image){


this
 .x
 = x;


this
 .y
 = y;


this
 .image
 = image;


this
 .width
 = this
 .image
 .getWidth();


this
 .height
 = this
 .image
 .getHeight();

}


public
 void
 draw(Graphics g){

g.drawImage(image
 , this
 .x
 , this
 .y
 , null
 );

}


public
 void
 move(int
 distanceX, int
 distanceY){


this
 .x
 = this
 .x
 + distanceX;


this
 .y
 = this
 .y
 + distanceY;

}


public
 int
 getWidth() {


return
 width
 ;

}


public
 int
 getHeight() {


return
 height
 ;

}


public
 int
 getX() {


return
 x
 ;

}


public
 void
 setX(int
 x) {


this
 .x
 = x;

}


public
 int
 getY() {


return
 y
 ;

}


public
 void
 setY(int
 y) {


this
 .y
 = y;

}


public
 boolean
 isVisible() {


return
 visible
 ;

}


public
 void
 setVisible(boolean
 visible) {


this
 .visible
 = visible;

}

}








Bullet.jav
 a
 in
 package com.iterator.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 Bullet extends
 Sprite{


public
 Bullet(int
 x, int
 y, BufferedImage image) {


super
 (x, y, image);

}

}








ImageCache.java
 in
 package com.flyweight.game; 
 In the previous chapter



RedBullet.jav
 a
 in
 package com.iterator.game;



BluePlane:






	

CopyOnWriteArrayList<Bullet>
 bulletList
 :
 .
 Thread-safe storage of a list of all bullets


void
 loadBullet(Bullet bullet):
 Add bullet to bulletList


void
 drawBullets(Graphics g):
 Draw all bullets of bulletList on canvas.


void
 moveBullet(
 int
 distanceX,
 int
 distanceY):
 Move all bullets of bulletList on canvas.








BluePlane.jav
 a
 in
 package com.iterator.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


import
 java.util.*;


import
 java.util.concurrent.CopyOnWriteArrayList;


public
 class
 BluePlane extends
 Sprite {


private
 CopyOnWriteArrayList<Bullet> bulletList
 = new
 CopyOnWriteArrayList<Bullet>();


public
 BluePlane(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("bluePlaneImage"
 ));

}


public
 void
 createBullets(){


if
 (this
 .bulletList
 .size()<100){

Bullet bullet = new
 RedBullet(-100, -100);


int
 x = this
 .getX() + this
 .getWidth() / 2 - bullet.getWidth() / 2;


int
 y = this
 .getY() - bullet.getHeight();

bullet.setX(x);

bullet.setY(y);

bullet.setVisible(true
 );


this
 .loadBullet(bullet);

}

}


public
 void
 loadBullet(Bullet bullet) {


bulletList
 .add(bullet);

}


public
 void
 drawBullets(Graphics g) {

Iterator<Bullet> iter = this
 .bulletList
 .iterator();


while
 (iter.hasNext()) {

Bullet bullet = iter.next();


if
 (bullet.isVisible()) {

bullet.draw(g);

}

}

}


public
 void
 moveBullet(int
 distanceX, int
 distanceY) {

Iterator<Bullet> iter = this
 .bulletList
 .iterator();


while
 (iter.hasNext()) {

Bullet bullet = iter.next();


if
 (bullet.isVisible()) {

bullet.move(distanceX, distanceY);

}

}


for
 (int
 i = this
 .bulletList
 .size() - 1; i >= 0; i--) {

Bullet bullet = this
 .bulletList
 .get(i);


//if the bullet move up out of canvas remove it



if
 (bullet.getY() + bullet.getHeight() <= 0) {


this
 .bulletList
 .remove(bullet);

}

}

}


public
 List<Bullet> getBulletList() {


return
 this
 .bulletList
 ;

}

}








ImageUtil.jav
 a
 in
 package com.singleton.game;
 In the previous chapter


Runnable:






	

void
 run():
 Thread loop repaint canvas to move planes and bullets







Canvas:






	

paintComponent(Graphics g):
 can draw image and also repaint all sprite on canvas.


this
 .addKeyListener(
 new
 KeyAdapter():
 Monitoring and receiving keyboard events to move up, down, left, right.









Canvas.jav
 a
 in
 package com.iterator.game;







	

import
 java.awt.*;


import
 java.awt.event.*;


import
 java.awt.image.BufferedImage;


import
 java.io.*;


import
 javax.imageio.ImageIO;


import
 javax.swing.*;


public
 class
 Canvas extends
 JPanel implements
 Runnable{


private
 boolean
 isRun
 = true
 ;


private
 BluePlane bluePlane
 ;


static
 {

ImageCache.put
 ("bluePlaneImage"
 , ImageUtil.loadImage
 ("images/blue_plane.png"
 ));

ImageCache.put
 ("redBulletImage"
 , ImageUtil.loadImage
 ("images/red_bullet.png"
 ));

}


public
 Canvas() {


this
 .setLayout(null
 );


this
 .setBackground(Color.WHITE
 );


bluePlane
 = new
 BluePlane(120, 250);


new
 Thread(this
 ).start();


this
 .addKeyListener(new
 KeyAdapter() {


public
 void
 keyPressed(KeyEvent e) {


int
 keyCode = e.getKeyCode();


if
 (keyCode == KeyEvent.VK_UP
 ){


bluePlane
 .move(0, -3);

}else
 if
 (keyCode == KeyEvent.VK_DOWN
 ){


bluePlane
 .move(0, 3);

}else
 if
 (keyCode == KeyEvent.VK_RIGHT
 ){


bluePlane
 .move(3, 0);

}else
 if
 (keyCode ==  KeyEvent.VK_LEFT
 ){


bluePlane
 .move(-3, 0);

}

Canvas.this
 .repaint();

}

});

}


protected
 void
 paintComponent(Graphics g) {


super
 .paintComponent(g);


bluePlane
 .draw(g);


bluePlane
 .drawBullets(g);

}


@Override



public
 void
 run() {


while
 (isRun
 ){


try
 {


bluePlane
 .createBullets();


bluePlane
 .moveBullet(0, -3);

Thread.sleep
 (50);

Canvas.this
 .repaint();

} catch
 (InterruptedException e) {

e.printStackTrace();

}

}

}

}








3
 .
 Create a Test class :
 TestIterator.jav
 a
 in
 package com.iterator.game;







	

import
 java.awt.BorderLayout;


import
 javax.swing.JFrame;


public
 class
 TestIterator {


public
 static
 void
 main(String[] args) {

JFrame frame = new
 JFrame("Design Pattern Iterator"
 );

Canvas canvas = new
 Canvas();

frame.add(canvas, BorderLayout.CENTER
 );

frame.setSize(300, 350);

canvas.setFocusable(true
 );

frame.setVisible(true
 );

canvas.requestFocus();

}

}








Decorator Pattern Principle


Decorator Pattern
 :
 Add responsibilities to objects dynamically.  Attach additional responsibilities to an object dynamically. Decorators provide a flexible alternative to subclassing for extending functionality.

1. Create BluePlane
 on canvas

2. BluePlane
 create many bullets
 add to bulletList


3. Draw and move up all bullets
 of bulletList on canvas

4. Decorate BluePlane
 by PlaneProps
 and then decorate some bullets to move down.
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Sprite.java
 in
 package com.decorator.principle;







	

class
 Sprite {


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 String name
 ;


public
 Sprite(String name, int
 x, int
 y) {


this
 .name
 = name;


this
 .x
 = x;


this
 .y
 = y;

}


public
 void
 draw() {

String text = this
 .name
 + " draw on ("
 + this
 .x
 + " , "
 + this
 .y
 + ")"
 ;

System.out
 .println(text);

}


public
 void
 move(int
 distanceX, int
 distanceY) {

String text = this
 .name
 + " move distance ("
 + distanceX + " , "
 + distanceY + ")"
 ;

System.out
 .println(text);

}


public
 int
 getX() {


return
 x
 ;

}


public
 int
 getY() {


return
 y
 ;

}


public
 String getName() {


return
 name
 ;

}

}








Bullet.java
 in
 package com.decorator.principle;







	

public
 class
 Bullet extends
 Sprite {


public
 Bullet(String name, int
 x, int
 y) {


super
 (name, x, y);

}

}








Plane:






	

CopyOnWriteArrayList<Bullet>
 bulletList
 :
 Thread safe save bullets in list.


void
 createBullets():
 Create red bullets to move up.


void
 drawBullets():
 Draw red bullets on canvas.


void
 moveBullet(
 int
 distanceX,
 int
 distanceY):
 Move bullets on canvas.








Plane.java
 in
 package com.decorator.principle;







	

import
 java.util.*;


import
 java.util.concurrent.CopyOnWriteArrayList;


public
 class
 Plane extends
 Sprite {


private
 CopyOnWriteArrayList<Bullet> bulletList
 = new
 CopyOnWriteArrayList<Bullet>();


public
 Plane(String name, int
 x, int
 y) {


super
 (name, x, y);

}


public
 void
 createBullets() {


for
 (int
 i = 1; i <= 3; i++) {

Bullet bullet = new
 Bullet("RedBullet Move Up"
 , this
 .x
 , this
 .y
 );


bulletList
 .add(bullet);

}

}


public
 void
 drawBullets() {

Iterator<Bullet> iter = this
 .bulletList
 .iterator();


while
 (iter.hasNext()) {

Bullet bullet = iter.next();

bullet.draw();

}

}


public
 void
 moveBullet(int
 distanceX, int
 distanceY) {

Iterator<Bullet> iter = this
 .bulletList
 .iterator();


while
 (iter.hasNext()) {

Bullet bullet = iter.next();

bullet.move(distanceX, distanceY);

}

}


public
 List<Bullet> getBulletList() {


return
 this
 .bulletList
 ;

}

}









BlueBullet.java
 in
 package com.decorator.principle;







	

public
 class
 BluePlane extends
 Plane {


public
 BluePlane(String name, int
 x, int
 y) {


super
 (name, x, y);

}

}







PlaneDecorator:






	

CopyOnWriteArrayList<Bullet>
 bulletList
 :
 Thread safe save decorator bullets in list.


void
 createBullets():
 Create decorator red bullets to move down.


void
 drawBullets():
 Draw decorator red bullets on canvas.


void
 moveBullet(
 int
 distanceX,
 int
 distanceY):
 Move down decorator bullets on canvas.








PlaneDecorator.java
 in
 package com.decorator.principle;







	

import
 java.util.Iterator;


import
 java.util.concurrent.CopyOnWriteArrayList;


public
 class
 PlaneDecorator extends
 Plane {


private
 CopyOnWriteArrayList<Bullet> bulletList
 = new
 CopyOnWriteArrayList<Bullet>();


private
 Plane plane
 ;


public
 PlaneDecorator(Plane plane) {


super
 (plane.getName(), plane.getX(), plane.getY());


this
 .plane
 = plane;

}


public
 void
 createBullets() {


//Create many bullets



for
 (int
 i = 1; i <= 3; i++) {

Bullet bullet = new
 Bullet("RedBullet  Move Down"
 , this
 .x
 , this
 .y
 );


bulletList
 .add(bullet);

}

}


public
 void
 drawBullets() {


plane
 .drawBullets();

Iterator<Bullet> iter = this
 .bulletList
 .iterator();


while
 (iter.hasNext()) {

Bullet bullet = iter.next();

bullet.draw();

}

}


public
 void
 moveBullet(int
 distanceX, int
 distanceY) {


plane
 .moveBullet(distanceX, distanceY);

Iterator<Bullet> iter = this
 .bulletList
 .iterator();


while
 (iter.hasNext()) {

Bullet bullet = iter.next();

bullet.move(distanceX, -distanceY);

}

}

}








2
 .
 Create a Test class :
 TestDecorator.java
 in
 package com.decorator.principle;







	

public
 class
 TestDecorator {


public
 static
 void
 main(String[] args) {

Plane plane = new
 BluePlane("BluePlane"
 , 100, 150);

plane.createBullets();

plane.drawBullets();

plane.moveBullet(0, -6);

System.out
 .println("----------------------------------"
 );

plane = new
 PlaneDecorator(plane);

plane.createBullets();

plane.drawBullets();

plane.moveBullet(0, -6);

}

}







Result:

RedBullet Move Up draw on (100 , 150)

RedBullet Move Up draw on (100 , 150)

RedBullet Move Up draw on (100 , 150)

RedBullet Move Up move distance (0 , -6)

RedBullet Move Up move distance (0 , -6)

RedBullet Move Up move distance (0 , -6)

----------------------------------

RedBullet Move Up draw on (100 , 150)

RedBullet Move Up draw on (100 , 150)

RedBullet Move Up draw on (100 , 150)

RedBullet Move Down draw on (100 , 150)

RedBullet Move Down draw on (100 , 150)

RedBullet Move Down draw on (100 , 150)

RedBullet Move Up move distance (0 , -6)

RedBullet Move Up move distance (0 , -6)

RedBullet Move Up move distance (0 , -6)

RedBullet Move Down move distance (0 , 6)

RedBullet Move Down move distance (0 , 6)

RedBullet Move Down move distance (0 , 6)


Decorator Pattern Game

1. Create BluePlane
 on canvas

2. BluePlane
 create many bullets
 add to bulletList


3. Draw and move up all bullets
 of bulletList on canvas

4. Decorate BluePlane
 by PlaneProps
 and then decorate some bullets to move down.
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Sprite:






	

boolean
 collideWith(Sprite sprite):
 Check if two sprites collide.








Sprite.java
 in
 package com.decorator.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


abstract
 class
 Sprite {


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 int
 width
 ;


protected
 int
 height
 ;


protected
 BufferedImage image
 ;


protected
 boolean
 visible
 ;


public
 Sprite(int
 x, int
 y, BufferedImage image){


this
 .x
 = x;


this
 .y
 = y;


this
 .image
 = image;


this
 .width
 = this
 .image
 .getWidth();


this
 .height
 = this
 .image
 .getHeight();

}


public
 void
 draw(Graphics g){


if
 (this
 .isVisible()) {

g.drawImage(image
 , this
 .x
 , this
 .y
 , null
 );

}

}


public
 void
 move(int
 distanceX, int
 distanceY){


this
 .x
 = this
 .x
 + distanceX;


this
 .y
 = this
 .y
 + distanceY;

}


public
 boolean
 collideWith(Sprite sprite){


if
 (this
 .isVisible() && sprite.isVisible()){


int
 centerX = this
 .x
 + this
 .getWidth()/2;


int
 centerY = this
 .y
 + this
 .getHeight()/2;


int
 spriteCenterX = sprite.getX() + sprite.getWidth()/2;


int
 spriteCenterY = sprite.getY() + sprite.getHeight()/2;


if
 (Math.abs
 (centerX - spriteCenterX) < (this
 .width
 /2 + sprite.getWidth()/2)

&&

Math.abs
 (centerY - spriteCenterY) <  (this
 .height
 /2 + sprite.getHeight()/2))


return
 true
 ;


else



return
 false
 ;

}


return
 false
 ;

}


public
 int
 getWidth() {


return
 width
 ;

}


public
 int
 getHeight() {


return
 height
 ;

}


public
 int
 getX() {


return
 x
 ;

}


public
 void
 setX(int
 x) {


this
 .x
 = x;

}


public
 int
 getY() {


return
 y
 ;

}


public
 void
 setY(int
 y) {


this
 .y
 = y;

}


public
 boolean
 isVisible() {


return
 visible
 ;

}


public
 void
 setVisible(boolean
 visible) {


this
 .visible
 = visible;

}


public
 BufferedImage getImage() {


return
 image
 ;

}

}








Bullet.java
 in
 package com.decorator.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 Bullet  extends
 Sprite{


public
 Bullet(int
 x, int
 y, BufferedImage image) {


super
 (x, y, image);

}

}








ImageCache.java
 in
 package com.flyweight.game; 
 In the previous chapter



RedBullet.java
 in
 package com.decorator.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 RedBullet extends
 Bullet{


public
 RedBullet(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("redBulletImage"
 ));

}

}








BulletProps.java
 in
 package com.decorator.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


public
 class
 BulletProps extends
 Bullet {


public
 BulletProps(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("blueDecoratorImage"
 ));

}

}








Plane:






	

CopyOnWriteArrayList<Bullet>
 bulletList
 :
 .
 Thread-safe storage of a list of all bullets


void
 loadBullet(Bullet bullet):
 Add bullet to bulletList


void
 drawBullets(Graphics g):
 Draw all bullets of bulletList on canvas.


void
 moveBullet(
 int
 distanceX,
 int
 distanceY):
 Move up all bullets of bulletList on canvas.








Plane.java
 in
 package com.decorator.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


import
 java.util.*;


import
 java.util.concurrent.CopyOnWriteArrayList;


public
 class
 Plane extends
 Sprite {


private
 CopyOnWriteArrayList<Bullet> bulletList
 = new
 CopyOnWriteArrayList<Bullet>();


public
 Plane(int
 x, int
 y, BufferedImage image) {


super
 (x, y, image);

}


public
 void
 createBullets(){


if
 (this
 .bulletList
 .size()<100){

Bullet bullet = new
 RedBullet(-100, -100);


int
 x = this
 .getX() + this
 .getWidth() / 2 - bullet.getWidth() / 2;


int
 y = this
 .getY() - bullet.getHeight();

bullet.setX(x);

bullet.setY(y);

bullet.setVisible(true
 );


bulletList
 .add(bullet);

}

}


public
 void
 drawBullets(Graphics g) {

Iterator<Bullet> iter = this
 .bulletList
 .iterator();


while
 (iter.hasNext()) {

Bullet bullet = iter.next();


if
 (bullet.isVisible()) {

bullet.draw(g);

}

}

}


public
 void
 moveBullet(int
 distanceX, int
 distanceY) {

Iterator<Bullet> iter = this
 .bulletList
 .iterator();


while
 (iter.hasNext()) {

Bullet bullet = iter.next();


if
 (bullet.isVisible()) {

bullet.move(distanceX, distanceY);

}

}


for
 (int
 i = this
 .bulletList
 .size() - 1; i >= 0; i--) {

Bullet bullet = this
 .bulletList
 .get(i);


//if the bullet move up out of canvas remove it



if
 (bullet.getY() + bullet.getHeight() <= 0) {


this
 .bulletList
 .remove(bullet);

}

}

}


public
 List<Bullet> getBulletList() {


return
 this
 .bulletList
 ;

}

}








BluePlane.java
 in
 package com.decorator.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 BluePlane  extends
 Plane{


public
 BluePlane(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("bluePlaneImage"
 ));

}

}








PlaneDecorator:






	

void
 moveBullet(
 int
 distanceX,
 int
 distanceY):
 Move down bullets of bulletList on canvas.








PlaneDecorator.java
 in
 package com.decorator.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


import
 java.util.*;


import
 java.util.concurrent.CopyOnWriteArrayList;


public
 class
 PlaneDecorator extends
 Plane{


private
 CopyOnWriteArrayList<Bullet> bulletList
 = new
 CopyOnWriteArrayList<Bullet>();


private
 BufferedImage bulletImage
 ;


private
 Plane plane
 ;


private
 int
 canvasHeight
 ;


public
 PlaneDecorator(Plane plane, int
 canvasHeight) {


super
 (plane.getX(), plane.getY(), plane.getImage());


this
 .plane
 = plane;


this
 .canvasHeight
 = canvasHeight;

}


public
 void
 loadBulletImage(BufferedImage bulletImage) {


plane
 .loadBulletImage(bulletImage);


this
 .bulletImage
 = bulletImage;

}


public
 void
 move(int
 distanceX, int
 distanceY){


plane
 .move(distanceX, distanceY);


super
 .move(distanceX, distanceY);

}


public
 void
 createBullets(){


plane
 .createBullets();


if
 (this
 .bulletList
 .size()<100){

Bullet bullet = new
 RedBullet(-100, -100, bulletImage
 );


int
 x = this
 .getX() + this
 .getWidth() / 2 - bullet.getWidth() / 2;


int
 y = this
 .getY() + this
 .getHeight();

bullet.setX(x);

bullet.setY(y);

bullet.setVisible(true
 );


bulletList
 .add(bullet);

}

}


public
 void
 drawBullets(Graphics g){


plane
 .drawBullets(g);

Iterator<Bullet> iter = this
 .bulletList
 .iterator();


while
 (iter.hasNext()) {

Bullet bullet = iter.next();


if
 (bullet.isVisible()) {

bullet.draw(g);

}

}

}


public
 void
 moveBullet(int
 distanceX, int
 distanceY) {


plane
 .moveBullet(distanceX, distanceY);

Iterator<Bullet> iter = this
 .bulletList
 .iterator();


while
 (iter.hasNext()) {

Bullet bullet = iter.next();


if
 (bullet.isVisible()) {

bullet.move(distanceX, -distanceY);

}

}


for
 (int
 i = this
 .bulletList
 .size() - 1; i >= 0; i--) {

Bullet bullet = this
 .bulletList
 .get(i);


//if the bullet move up out of canvas remove it



if
 (bullet.getY() > canvasHeight
 ) {


this
 .bulletList
 .remove(bullet);

}

}

}

}









ImageUtil.java
 in
 package com.singleton.game;
 In the previous chapter



Canvas.java
 in
 package com.decorator.game;







	

import
 java.awt.*;


import
 java.awt.event.*;


import
 java.awt.image.BufferedImage;


import
 java.io.*;


import
 javax.imageio.ImageIO;


import
 javax.swing.*;


public
 class
 Canvas extends
 JPanel implements
 Runnable{


private
 boolean
 isRun
 = true
 ;


private
 Plane plane
 ;


private
 BulletProps bulletProps
 ;


private
 int
 canvasWidth
 ;


private
 int
 canvasHeight
 ;


static
 {

ImageCache.put
 ("redBulletImage"
 , ImageUtil.loadImage
 ("images/red_bullet.png"
 ));

ImageCache.put
 ("bluePlaneImage"
 , ImageUtil.loadImage
 ("images/blue_plane.png"
 ));

ImageCache.put
 ("blueDecoratorImage"
 , ImageUtil.loadImage
 ("images/bullet_decorator.png"
 ));

}


public
 Canvas() {


this
 .setLayout(null
 );


this
 .setBackground(Color.WHITE
 );


bulletProps
 = new
 BulletProps(120, 0);


bulletProps
 .setVisible(true
 );


plane
 = new
 BluePlane(120, 250);


plane
 .setVisible(true
 );


new
 Thread(this
 ).start();


this
 .addKeyListener(new
 KeyAdapter() {


public
 void
 keyPressed(KeyEvent e) {


int
 keyCode = e.getKeyCode();


if
 (keyCode == KeyEvent.VK_UP
 ){


plane
 .move(0, -3);

}else
 if
 (keyCode == KeyEvent.VK_DOWN
 ){


plane
 .move(0, 3);

}else
 if
 (keyCode == KeyEvent.VK_RIGHT
 ){


plane
 .move(3, 0);

}else
 if
 (keyCode ==  KeyEvent.VK_LEFT
 ){


plane
 .move(-3, 0);

}

}

});

}


protected
 void
 paintComponent(Graphics g) {


this
 .canvasWidth
 = this
 .getWidth();


this
 .canvasHeight
 = this
 .getHeight();


super
 .paintComponent(g);


plane
 .draw(g);


plane
 .drawBullets(g);


bulletProps
 .draw(g);

}


private
 void
 collideCheck(){


if
 (plane
 .collideWith(bulletProps
 )){


bulletProps
 .setVisible(false
 );


plane
 = new
 PlaneDecorator(plane
 ,this
 .canvasHeight
 );


plane
 .setVisible(true
 );

}

}


public
 void
 run() {


while
 (isRun
 ){


try
 {


plane
 .createBullets();


plane
 .moveBullet(0, -3);


bulletProps
 .move(0, 3);

collideCheck();

Thread.sleep
 (200);

Canvas.this
 .repaint();

} catch
 (InterruptedException e) {

e.printStackTrace();

}

}

}

}








2
 .
 Create a Test class :
 TestDecorator.java
 in
 package com.decorator.game;







	

import
 java.awt.BorderLayout;


import
 javax.swing.JFrame;


public
 class
 TestDecorator {


public
 static
 void
 main(String
 [] args) {

JFrame frame = new
 JFrame("Design Pattern Decorator"
 );

Canvas canvas = new
 Canvas();

frame.add(canvas, BorderLayout.CENTER
 );

frame.setSize(300, 350);

canvas.setFocusable(true
 );

frame.setVisible(true
 );

canvas.requestFocus();

}

}








Composite Pattern Principle


Composition Pattern
 :
 A tree structure of simple and composite objects. Compose objects into tree structures to represent part-whole hierarchies. Composite lets clients treat individual objects and compositions of objects uniformly.
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Menu:






	

MenuItem
 root
 :
 root menu








Menu.java
 in
 package com.composite.principle;







	

import
 java.util.*;


public
 class
 Menu {


private
 MenuItem root
 ;


protected
 String name
 ;


public
 Menu(String name) {


this
 .root
 = new
 MenuItem(name);

}


public
 MenuItem getRoot() {


return
 root
 ;

}


public
 String getName() {


return
 name
 ;

}


public
 void
 setName(String name) {


this
 .name
 = name;

}

}








MenuItem:






	

List<MenuItem>
 childMenus
 :
 child menu list


void
 add(MenuItem menuItem):
 add child menu








MenuItem.java
 in
 package com.composite.principle;







	

import
 java.util.*;


public
 class
 MenuItem {


protected
 String name
 ;


protected
 List<MenuItem> childMenus
 ;


public
 MenuItem(String name) {


super
 ();


this
 .name
 = name;


this
 .childMenus
 = new
 ArrayList<MenuItem>();

}


public
 void
 add(MenuItem menuItem) {


childMenus
 .add(menuItem);

}


public
 String getName() {


return
 name
 ;

}


public
 void
 setName(String name) {


this
 .name
 = name;

}


public
 List<MenuItem> getChildMenus() {


return
 childMenus
 ;

}

}









2
 .
 Create a Test class :
 TestComposite.java
 in
 package com.composite.principle;







	

import
 java.util.List;


public
 class
 TestComposite {


public
 static
 void
 main(String[] args) {

Menu tree=new
 Menu("Menu"
 );

MenuItem root = tree.getRoot();

MenuItem gameFile = new
 MenuItem("Game"
 );

MenuItem systemFile = new
 MenuItem("System"
 );

root.add(gameFile);

root.add(systemFile);

MenuItem newFile = new
 MenuItem("New"
 );

MenuItem stopFile = new
 MenuItem("Stop"
 );

MenuItem resumeFile = new
 MenuItem("Resume"
 );

gameFile.add(newFile);

gameFile.add(stopFile);

gameFile.add(resumeFile);

MenuItem helpFile = new
 MenuItem("Help"
 );

MenuItem exitFile = new
 MenuItem("Exit"
 );

systemFile.add(helpFile);

systemFile.add(exitFile);

System.out
 .println(root.getName());

List<MenuItem> childeMenus = root.getChildMenus();


for
 (MenuItem menuItem : childeMenus) {

System.out
 .println("----"
 + menuItem.getName());

List<MenuItem> childMenu2 = menuItem.getChildMenus();


for
 (MenuItem menuItem2 : childMenu2) {

System.out
 .println("--------"
 + menuItem2.getName());

}

}

}

}








Composite Pattern Game


1. Right Click
 Popup Menu.
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Sprite.java
 in
 package com.composite.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


class
 Sprite {


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 BufferedImage image
 ;


public
 Sprite(int
 x, int
 y, BufferedImage image){


this
 .x
 = x;


this
 .y
 = y;


this
 .image
 = image;

}


public
 void
 draw(Graphics g){

g.drawImage(image
 , this
 .x
 , this
 .y
 , null
 );

}


public
 void
 move(int
 distanceX, int
 distanceY){


this
 .x
 = this
 .x
 + distanceX;


this
 .y
 = this
 .y
 + distanceY;

}

}








ImageCache.java
 in
 package com.flyweight.game; 
 In the previous chapter



ImageUtil.java
 in
 package com.singleton.game; 
 In the previous chapter



BluePlane.java
 in
 package com.composite.game;







	

import
 java.awt.image.BufferedImage;


public
 class
 BluePlane  extends
 Sprite{


public
 BluePlane(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("bluePlaneImage"
 ));

}

}








Canvas:






	

void
 mouseReleased(MouseEvent e):
 Create and show popup menu








Canvas.java
 in
 package com.composite.game;




3
 .
 Create a Test class :
 TestComposite.java
 in
 package com.composite.game
 ;



canvas.setFocusable(
 true
 ):
 Set focus to activate keyboard events


canvas.requestFocus():
 Set focus to activate keyboard events






	

import
 java.awt.BorderLayout;


import
 javax.swing.JFrame;


public
 class
 TestComposite {


public
 static
 void
 main(String[] args) {

JFrame frame = new
 JFrame("Design Pattern Composite"
 );

Canvas canvas = new
 Canvas();

frame.add(canvas, BorderLayout.CENTER
 );

frame.setSize(300, 350);

canvas.setFocusable(true
 );

frame.setVisible(true
 );

canvas.requestFocus();

}

}








Chain Pattern Game


Chain Pattern :
 A way of passing a request between a chain of objects. Avoid coupling the sender of a request to its receiver by giving more than one object a  chance to handle the request. Chain the receiving objects and pass the request along the chain until an object handles it.

1. Enemy plane appear from the top of the screen every once in a while

[image: ]



1. 2 enemy planes appear in 15 seconds

[image: ]



2. 4 enemy planes appear after 15 seconds

[image: ]



3. boss enemy planes appear after 15 seconds
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Sprite.java
 in
 package com.chain.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


abstract
 class
 Sprite {


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 int
 width
 ;


protected
 int
 height
 ;


protected
 BufferedImage image
 ;


protected
 boolean
 visible
 ;


public
 Sprite(int
 x, int
 y, BufferedImage image){


this
 .x
 = x;


this
 .y
 = y;


this
 .image
 = image;


this
 .width
 = this
 .image
 .getWidth();


this
 .height
 = this
 .image
 .getHeight();

}


public
 void
 draw(Graphics g){

g.drawImage(image
 , this
 .x
 , this
 .y
 , null
 );

}


public
 void
 move(int
 distanceX, int
 distanceY){


this
 .x
 = this
 .x
 + distanceX;


this
 .y
 = this
 .y
 + distanceY;

}


public
 int
 getWidth() {


return
 width
 ;

}


public
 int
 getHeight() {


return
 height
 ;

}


public
 int
 getX() {


return
 x
 ;

}


public
 void
 setX(int
 x) {


this
 .x
 = x;

}


public
 int
 getY() {


return
 y
 ;

}


public
 void
 setY(int
 y) {


this
 .y
 = y;

}


public
 boolean
 isVisible() {


return
 visible
 ;

}


public
 void
 setVisible(boolean
 visible) {


this
 .visible
 = visible;

}


public
 BufferedImage getImage() {


return
 image
 ;

}

}








EnemyPlane.java
 in
 package com.chain.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


public
 class
 EnemyPlane extends
 Sprite {


public
 EnemyPlane(int
 x, int
 y, BufferedImage image) {


super
 (x, y, image);

}

}








ImageCache.java
 in
 package com.flyweight.game; 
 In the previous chapter



ChainHandler.java
 in
 package com.chain.game;



Enemy1Handler:






	

List<Sprite> create():
 Create 2 enemy planes randomly appearing from the top of the screen








Enemy1Handler.java
 in
 package com.chain.game;







	

import
 java.awt.image.BufferedImage;


import
 java.util.*;


public
 class
 Enemy1Handler implements
 ChainHandler {


private
 BufferedImage enemyPlaneImage
 ;


private
 int
 canvasWidth
 ;


public
 Enemy1Handler( int
 canvasWidth){


this
 .enemyPlaneImage
 = ImageCache.get
 ("enemyPlane1Image"
 );


this
 .canvasWidth
 = canvasWidth;

}


@Override



public
 List<Sprite> create() {

Random rn = new
 Random();

List<Sprite> spriteList = new
 ArrayList<Sprite>();


for
 (int
 i=0;i<2;i++){


int
 x = rn.nextInt(canvasWidth
 - enemyPlaneImage
 .getWidth());


int
 y = -enemyPlaneImage
 .getHeight();

Sprite enemyPlane = new
 EnemyPlane(x, y, enemyPlaneImage
 );

spriteList.add(enemyPlane);

}


return
 spriteList;

}

}








Enemy2Handler:






	

List<Sprite> create():
 Create 4 enemy planes randomly appearing from the top of the screen








Enemy2Handler.java
 in
 package com.chain.game;







	

import
 java.awt.image.BufferedImage;


import
 java.util.*;


public
 class
 Enemy2Handler implements
 ChainHandler {


private
 BufferedImage enemyPlaneImage
 ;


private
 int
 canvasWidth
 ;


public
 Enemy2Handler( int
 canvasWidth){


this
 .enemyPlaneImage
 = ImageCache.get
 ("enemyPlane2Image"
 );


this
 .canvasWidth
 = canvasWidth;

}


@Override



public
 List<Sprite> create() {

Random rn = new
 Random();

List<Sprite> spriteList = new
 ArrayList<Sprite>();


for
 (int
 i=0;i<4;i++){


int
 x = rn.nextInt(canvasWidth
 - enemyPlaneImage
 .getWidth());


int
 y = -enemyPlaneImage
 .getHeight();

Sprite enemyPlane = new
 EnemyPlane(x, y, enemyPlaneImage
 );

spriteList.add(enemyPlane);

}


return
 spriteList;

}

}








Enemy1Handler:






	

List<Sprite> create():
 Create boss enemy planes randomly appearing from the top of the screen








EnemyBossHandler.java
 in
 package com.chain.game;







	

import
 java.awt.image.BufferedImage;


import
 java.util.*;


public
 class
 EnemyBossHandler implements
 ChainHandler {


private
 BufferedImage enemyPlaneImage
 ;


private
 int
 canvasWidth
 ;


public
 EnemyBossHandler(int
 canvasWidth){


this
 .enemyPlaneImage
 = ImageCache.get
 ("bossImage"
 );


this
 .canvasWidth
 = canvasWidth;

}


@Override



public
 List<Sprite> create() {

Random rn = new
 Random();

List<Sprite> spriteList = new
 ArrayList<Sprite>();


int
 x = rn.nextInt(canvasWidth
 - enemyPlaneImage
 .getWidth());


int
 y = -enemyPlaneImage
 .getHeight();

Sprite enemyPlane = new
 EnemyPlane(x, y, enemyPlaneImage
 );

spriteList.add(enemyPlane);


return
 spriteList;

}

}








EnemyPlaneChain:






	

LinkedList<ChainHandler>
 chainList
 :
 all enemy plane in the chainList


void
 add(ChainHandler chainHandler):
 add enemy plane to chainList


int
 timeline
 =45:
 enemy plane show every 45/15=3 second.


void
 moveEnemyPlanes():
 move enemy plane








EnemyPlaneChain.java
 in
 package com.chain.game;







	

import
 java.awt.Graphics;


import
 java.util.*;


public
 class
 EnemyPlaneChain {


private
 LinkedList<ChainHandler> chainList
 =new
 LinkedList<ChainHandler>();


private
 int
 timeline
 =45;


private
 List<Sprite> enemyPlaneList
 = new
 ArrayList<Sprite>();


public
 void
 add(ChainHandler chainHandler){


chainList
 .add(chainHandler);

}


public
 void
 moveEnemyPlanes(Graphics g){


if
 (enemyPlaneList
 == null
 ){


return
 ;

}


if
 (timeline
 >0 && timeline
 % 15 == 0 && chainList
 .size() >0){

ChainHandler currentChainHandler = chainList
 .poll();

List<Sprite> spriteList= currentChainHandler.create();


enemyPlaneList
 .addAll(spriteList);

}


for
 (int
 i=0;i<enemyPlaneList
 .size();i++){

Sprite enemyPlane = enemyPlaneList
 .get(i);

enemyPlane.draw(g);

enemyPlane.move(0, 5);

}


timeline
 -- ;

}

}









ImageUtil.java
 in
 package com.singleton.game; 
 In the previous chapter



Canvas.java
 in
 package com.chain.game;







	

import
 java.awt.*;


import
 java.awt.image.BufferedImage;


import
 javax.swing.JPanel;


public
 class
 Canvas extends
 JPanel implements
 Runnable{


private
 boolean
 isRun
 = true
 ;


private
 int
 canvasWidth
 ;


private
 int
 canvasHeight
 ;


private
 EnemyPlaneChain enemyPlaneChain
 ;


private
 boolean
 isInit
 = false
 ;


static
 {

ImageCache.put
 ("enemyPlane1Image"
 , ImageUtil.loadImage
 ("images/enemy_plane1.png"
 ));

ImageCache.put
 ("enemyPlane2Image"
 , ImageUtil.loadImage
 ("images/enemy_plane2.png"
 ));

ImageCache.put
 ("bossImage"
 , ImageUtil.loadImage
 ("images/boss.png"
 ));

}


public
 Canvas() {


this
 .setLayout(null
 );


this
 .setBackground(Color.WHITE
 );


new
 Thread(this
 ).start();

}


private
 void
 isInit(){


enemyPlaneChain
 = new
 EnemyPlaneChain();


enemyPlaneChain
 .add(new
 Enemy1Handler(canvasWidth
 ));


enemyPlaneChain
 .add(new
 Enemy2Handler(canvasWidth
 ));


enemyPlaneChain
 .add(new
 EnemyBossHandler(canvasWidth
 ));

}


protected
 void
 paintComponent(Graphics g) {


this
 .canvasWidth
 = this
 .getWidth();


this
 .canvasHeight
 = this
 .getHeight();


if
 (! isInit
 ){

isInit();


isInit
 = true
 ;

}


super
 .paintComponent(g);


enemyPlaneChain
 .moveEnemyPlanes(g);

}


@Override



public
 void
 run() {


while
 (isRun
 ){


try
 {

Thread.sleep
 (200);

Canvas.this
 .repaint();

} catch
 (InterruptedException e) {

e.printStackTrace();

}

}

}

}








3
 .
 Create a Test class :
 TestChain.java
 in
 package com.chain.game;



canvas.setFocusable(
 true
 ):
 Set focus to activate keyboard events


canvas.requestFocus():
 Set focus to activate keyboard events


Observer Pattern Game
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Observer:






	

void
 update(ObserverData data):
 Shoot down an enemy plane to notify to increase score points by 100. Our plane collided with an enemy plane to destroy a life.







BluePlane:






	

void
 registerObserver(Observer observer):
 register PlaneLife and PlaneScore as observer.


void
 notifyAll(ObserverData data):
 notify all observer to update ObserverData







[image: ]



Canvas:






	

void
 collideCheck():
 check sprite collide with anther sprite.
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NotifyType.java
 in
 package com.observer.game;







	

public
 enum
 NotifyType {


INCREMENT_SCORE
 ,


PLANE_DESTROTRY


}








ObserverData.java
 in
 package com.observer.game;







	

public
 class
 ObserverData {


private
 int
 score
 ;


private
 NotifyType notifyType
 ;


public
 int
 getScore() {


return
 score
 ;

}


public
 void
 setScore(int
 score) {


this
 .score
 = score;

}


public
 NotifyType getNotifyType() {


return
 notifyType
 ;

}


public
 void
 setNotifyType(NotifyType notifyType) {


this
 .notifyType
 = notifyType;

}

}







Observer:






	

void
 update(ObserverData data):
 Shoot down an enemy plane to notify to increase score points by 100. Our plane collided with an enemy plane to destroy a life.








Observer.java
 in
 package com.observer.game;







	

public
 interface
 Observer {


public
 void
 update(ObserverData data);

}









ImageCache.java
 in
 package com.flyweight.game; 
 In the previous chapte
 r



PlaneLife.java
 in
 package com.observer.game;







	

import
 java.awt.Graphics;


public
 class
 PlaneLife  extends
 Sprite implements
 Observer{


protected
 int
 lifeCount
 = 3;


private
 int
 canvasWidth
 ;


private
 int
 canvasHeight
 ;


public
 PlaneLife(int
 x, int
 y,int
 canvasWidth, int
 canvasHeight) {


super
 (x, y, ImageCache.get
 ("bluePlaneLifeImage"
 ));


this
 .canvasWidth
 = canvasWidth;


this
 .canvasHeight
 = canvasHeight;

}


public
 void
 draw(Graphics g){


for
 (int
 i =0;i<lifeCount
 ;i++){

g.drawImage(this
 .image
 , i*(this
 .width
 +2), this
 .canvasHeight
 -20,null
 );

}

}


@Override



public
 void
 update(ObserverData data) {


if
 (data.getNotifyType() == NotifyType.PLANE_DESTROTRY
 ){


this
 .lifeCount
 --;

}

}

}









PlaneScore.java
 in
 package com.observer.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


public
 class
 PlaneScore  implements
 Observer{


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 int
 score
 ;


private
 int
 canvasWidth
 ;


private
 int
 canvasHeight
 ;


public
 PlaneScore(int
 x, int
 y,int
 canvasWidth, int
 canvasHeight) {


this
 .canvasWidth
 = canvasWidth;


this
 .canvasHeight
 = canvasHeight;


this
 .x
 = canvasWidth-30;


this
 .y
 = canvasHeight-10;

}


public
 void
 draw(Graphics g){

g.drawString(String.valueOf
 (score
 ), x
 , y
 );

}


@Override



public
 void
 update(ObserverData data) {


if
 (data.getNotifyType() == NotifyType.INCREMENT_SCORE
 ){


this
 .score
 +=data.getScore();

}

}


public
 void
 setX(int
 x) {


this
 .x
 = x;

}


public
 void
 setY(int
 y) {


this
 .y
 = y;

}

}









RedBullet.java
 in
 package com.observer.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


public
 class
 RedBullet  extends
 Sprite{


public
 RedBullet(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("redBulletImage"
 ));

}


public
 void
 draw(Graphics g){


if
 (this
 .isVisible()){


super
 .draw(g);

}

}


public
 void
 move(int
 distanceX, int
 distanceY){


this
 .x
 = this
 .x
 + distanceX;


this
 .y
 = this
 .y
 + distanceY;


if
 (this
 .y
 + this
 .height
 <=0){


this
 .setVisible(false
 );

}

}

}








EnemyPlane.java
 in
 package com.observer.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


public
 class
 EnemyPlane extends
 Sprite {


public
 EnemyPlane(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("enemyPlaneImage"
 ));

}


public
 void
 draw(Graphics g) {


if
 (this
 .isVisible()) {

g.drawImage(image
 , this
 .x
 , this
 .y
 , null
 );

}

}

}









Sprite.java
 in
 package com.observer.game;




BluePlane.java
 in
 package com.observer.game;







	

import
 java.util.*;


public
 class
 BluePlane  extends
 Sprite{


protected
 RedBullet bullet
 ;


protected
 List<Observer> observerList
 =new
 ArrayList<Observer>();


private
 int
 canvasWidth
 ;


private
 int
 canvasHeight
 ;


public
 BluePlane(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("bluePlaneImage"
 ));

}


public
 void
 loadBullet(RedBullet bullet){


this
 .bullet
 = bullet;

}


public
 void
 fireBullet(){


if
 (!bullet
 .isVisible()){


int
 x = this
 .x
 +this
 .width
 /2-bullet
 .getWidth()/2;


int
 y = this
 .y
 - bullet
 .getHeight();


bullet
 .setX(x);


bullet
 .setY(y);


bullet
 .setVisible(true
 );

}

}


public
 void
 moveBullet(){


if
 (this
 .bullet
 .isVisible()){


this
 .bullet
 .move(0, -5);

}

}


public
 void
 registerObserver(Observer observer){


observerList
 .add(observer);

}


public
 void
 notifyAll(ObserverData data){


for
 (int
 i=0;i<observerList
 .size();i++){

Observer observer=observerList
 .get(i);

observer.update(data);

}

}


public
 RedBullet getBullet(){


return
 this
 .bullet
 ;

}

}









ImageUtil.java
 in
 package com.singleton.game; 
 In the previous chapte
 r



Canvas.java
 in
 package com.observer.game;







	

import
 java.awt.*;


import
 java.awt.event.*;


import
 java.awt.image.BufferedImage;


import
 java.io.*;


import
 javax.imageio.ImageIO;


import
 javax.swing.*;


public
 class
 Canvas extends
 JPanel implements
 Runnable{


private
 boolean
 isRun
 = true
 ;


private
 BluePlane bluePlane
 ;


private
 EnemyPlane enemyPlane
 ;


private
 PlaneLife planeLife
 ;


private
 PlaneScore planeScore
 ;


private
 int
 canvasWidth
 ;


private
 int
 canvasHeight
 ;


private
 boolean
 isInit
 = false
 ;


static
 {

ImageCache.put
 ("redBulletImage"
 , ImageUtil.loadImage
 ("images/red_bullet.png"
 ));

ImageCache.put
 ("enemyPlaneImage"
 , ImageUtil.loadImage
 ("images/enemy_plane.png"
 ));

ImageCache.put
 ("bluePlaneImage"
 , ImageUtil.loadImage
 ("images/blue_plane.png"
 ));

ImageCache.put
 ("bluePlaneLifeImage"
 , ImageUtil.loadImage
 ("images/blue_plane_small.png"
 ));

}


public
 Canvas() {


this
 .setLayout(null
 );


this
 .setBackground(Color.WHITE
 );

}


public
 void
 init(){


enemyPlane
 = new
 EnemyPlane(120, 0);


enemyPlane
 .setVisible(true
 );


bluePlane
 = new
 BluePlane(0, 0);


bluePlane
 .setX(this
 .canvasWidth
 /2 - bluePlane
 .getWidth()/2);


bluePlane
 .setY(this
 .canvasHeight
 - bluePlane
 .getHeight() - 30);


bluePlane
 .loadBullet(new
 RedBullet(-100,-100));


bluePlane
 .setVisible(true
 );


planeLife
 =  new
 PlaneLife(0, 0, canvasWidth
 , canvasHeight
 );


bluePlane
 .registerObserver(planeLife
 );


planeScore
 =new
 PlaneScore(0,0,canvasWidth
 ,canvasHeight
 );


bluePlane
 .registerObserver(planeScore
 )
 ;


new
 Thread(this
 ).start();


this
 .addKeyListener(new
 KeyAdapter() {


public
 void
 keyPressed(KeyEvent e) {


int
 keyCode = e.getKeyCode();


if
 (keyCode == KeyEvent.VK_UP
 ){


bluePlane
 .move(0, -6);

}else
 if
 (keyCode == KeyEvent.VK_DOWN
 ){


bluePlane
 .move(0, 6);

}else
 if
 (keyCode == KeyEvent.VK_RIGHT
 ){


bluePlane
 .move(6, 0);

}else
 if
 (keyCode ==  KeyEvent.VK_LEFT
 ){


bluePlane
 .move(-6, 0);

}else
 if
 (keyCode ==  KeyEvent.VK_ENTER
 ){


bluePlane
 .fireBullet();

}

Canvas.this
 .repaint();

}

});

}


protected
 void
 paintComponent(Graphics g) {


this
 .canvasWidth
 = this
 .getWidth();


this
 .canvasHeight
 = this
 .getHeight();


if
 (! isInit
 ){

init();


isInit
 = true
 ;

}


super
 .paintComponent(g);


bluePlane
 .draw(g);


bluePlane
 .getBullet().draw(g);


enemyPlane
 .draw(g);


planeLife
 .draw(g);


planeScore
 .draw(g);

}


private
 void
 collideCheck(){


if
 (bluePlane
 .getBullet().collideWith(enemyPlane
 )){


enemyPlane
 .setVisible(false
 );


bluePlane
 .getBullet().setVisible(false
 );

ObserverData data = new
 ObserverData();

data.setNotifyType(NotifyType.INCREMENT_SCORE
 );

data.setScore(100);


bluePlane
 .notifyAll(data);

}


if
 (bluePlane
 .collideWith(enemyPlane
 )){


enemyPlane
 .setVisible(false
 );


bluePlane
 .setVisible(false
 );

ObserverData data = new
 ObserverData();

data.setNotifyType(NotifyType.PLANE_DESTROTRY
 );


bluePlane
 .notifyAll(data);


bluePlane
 .setX(this
 .canvasWidth
 /2 - bluePlane
 .getWidth()/2);


bluePlane
 .setY(this
 .canvasHeight
 - bluePlane
 .getHeight() - 30);

}

}


public
 void
 run() {


while
 (isRun
 ){


try
 {


enemyPlane
 .move(0, 5);

collideCheck();


bluePlane
 .moveBullet();

Thread.sleep
 (200);

Canvas.this
 .repaint();

} catch
 (InterruptedException e) {

e.printStackTrace();

}

}

}

}








3
 .
 Create a Test class :
 TestObserver.java
 in
 package com.observer.game;



canvas.setFocusable(
 true
 ):
 Set focus to activate keyboard events


canvas.requestFocus():
 Set focus to activate keyboard events






	

import
 java.awt.BorderLayout;


import
 javax.swing.JFrame;


public
 class
 TestObserver {


public
 static
 void
 main(String[] args) {

JFrame frame = new
 JFrame("Design Pattern Observer"
 );

Canvas canvas = new
 Canvas();

frame.add(canvas, BorderLayout.CENTER
 );

frame.setSize(300, 350);

canvas.setFocusable(true
 );

frame.setVisible(true
 );

canvas.requestFocus();

}

}








Mediator Pattern Principle


Mediator Pattern
 :
 Defines simplified communication between classes. Define an object that encapsulates how a set of objects interact. Mediator promotes loose coupling by keeping objects from referring to each other explicitly, and it lets you vary their interaction independently.


1.
 Mediator plays a regulatory role in gaming systems, explosion systems, and media systems
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Media.java
 in
 package com.mediator.principle;







	

import
 java.awt.Graphics;


public
 interface
 Media {


public
 void
 action( int
 x, int
 y);

}








Bom.java
 in
 package com.mediator.principle;







	

import
 java.awt.Graphics;


public
 class
 Bom implements
 Media

{


public
 Bom() {

}


@Override



public
 void
 action(int
 x, int
 y) {

System.out
 .println("show a bom image in ("
 +x+" , "
 +y+")"
 );

}

}








BomMusic.java
 in
 package com.mediator.principle;







	

public
 class
 BomMusic implements
 Runnable, Media

{


public
 void
 run()

{

System.out
 .println("Play explosion audio sound"
 );

}


@Override



public
 void
 action(int
 x, int
 y) {


new
 Thread(this
 ).start();

}

}









Mediator.java
 in
 package com.mediator.principle;







	

public
 interface
 Mediator{


public
 void
 handle(int
 x, int
 y);

}








MediatorImpl.java
 in
 package com.mediator.principle;







	

public
 class
 MediatorImpl implements
 Mediator{


private
 Media bom
 ;


private
 Media bomMusic
 ;


public
 MediatorImpl(){


bom
 = new
 Bom();


bomMusic
 = new
 BomMusic();

}


public
 void
 handle(int
 x, int
 y){


bom
 .action(x, y);


bomMusic
 .action(x, y);

}

}








2
 .
 Create a Test class :
 TestMediator.java
 in
 package com.mediaor.principle;







	

public
 class
 TestMediator {


public
 static
 void
 main(String[] args) {

Mediator mediator = new
 MediatorImpl();

mediator.handle(100, 100);

}

}







Result:

Show a bom image in (100 , 100)

Play explosion audio sound


Mediator Pattern Game
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Sprite.java
 in
 package com.mediator.game;




Media.java
 in
 package com.mediator.game;







	

import
 java.awt.Graphics;


public
 interface
 Media {


public
 void
 action(Graphics g, int
 x, int
 y);

}








ImageCache.java
 in
 package com.flyweight.game; 
 In the previous chapter



Bom.java
 in
 package com.mediator.game;







	

import
 java.awt.Graphics;


public
 class
 Bom extends
 Sprite implements
 Media

{


public
 Bom() {


super
 (0, 0, ImageCache.get
 ("bomImage"
 ));

}


@Override



public
 void
 action(Graphics g, int
 x, int
 y) {


this
 .setVisible(true
 );


this
 .x
 = x;


this
 .y
 = y;


super
 .draw(g);


this
 .setVisible(false
 );

}

}









PlayAudio.java
 in
 package com.mediator.game;







	

import
 java.io.*;


import
 javax.sound.sampled.*;


class
 PlayAudio {


private
 String filename
 ;


public
 PlayAudio(String wavfile) {


filename
 = wavfile;

}


public
 void
 run() {

File soundFile = new
 File(filename
 );

AudioInputStream audioInputStream = null
 ;

SourceDataLine auline = null
 ;


try
 {

audioInputStream = AudioSystem.getAudioInputStream
 (soundFile);

AudioFormat format = audioInputStream.getFormat();

DataLine.Info info = new
 DataLine.Info(SourceDataLine.class
 , format);

auline = (SourceDataLine) AudioSystem.getLine
 (info);

auline.open(format);

auline.start();


int
 nBytesRead = 0;


byte
 [] abData = new
 byte
 [1024];


while
 (nBytesRead != -1) {

nBytesRead = audioInputStream.read(abData, 0, abData.length
 );


if
 (nBytesRead >= 0)

auline.write(abData, 0, nBytesRead);

}

} catch
 (Exception e) {

e.printStackTrace();


return
 ;

} finally
 {

auline.drain();

auline.close();

}

}

}









BomMusic.java
 in
 package com.mediator.game;







	

import
 java.applet.AudioClip;


import
 java.awt.Graphics;


import
 java.net.URL;


import
 javax.swing.JApplet;


public
 class
 BomMusic implements
 Runnable, Media

{


public
 void
 run()

{

URL url = this
 .getClass().getResource("/media/hit.wav"
 );

AudioClip audioClip = JApplet.newAudioClip
 (url);

audioClip.play();

}


public
 void
 action(Graphics g, int
 x, int
 y) {


new
 Thread(this
 ).start();

}

}








Mediator.java
 in
 package com.mediator.game;







	

import
 java.awt.Graphics;


public
 interface
 Mediator {


public
 void
 handle(Graphics g, int
 x, int
 y);

}








MediatorImpl.java
 in
 package com.mediator.game;







	

import
 java.awt.Graphics;


public
 class
 MediatorImpl implements
 Mediator{


private
 Bom bom
 ;


private
 BomMusic bomMusic
 ;


public
 MediatorImpl(){


bom
 = new
 Bom();


bomMusic
 = new
 BomMusic();

}


@Override



public
 void
 handle(Graphics g, int
 x, int
 y){


bom
 .action(g, x, y);


bomMusic
 .action(g, x, y);

}

}









PlaneScore.java
 in
 package com.observer.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


public
 class
 PlaneScore  implements
 Observer{


protected
 int
 x
 ; // x coordinate of Canvas



protected
 int
 y
 ; // y coordinate of Canvas



protected
 int
 score
 ;


private
 int
 canvasWidth
 ;


private
 int
 canvasHeight
 ;


public
 PlaneScore(int
 x, int
 y,int
 canvasWidth, int
 canvasHeight) {


this
 .canvasWidth
 = canvasWidth;


this
 .canvasHeight
 = canvasHeight;


this
 .x
 = canvasWidth-30;


this
 .y
 = canvasHeight-10;

}


public
 void
 draw(Graphics g){

g.drawString(String.valueOf
 (score
 ), x
 , y
 );

}


@Override



public
 void
 update(ObserverData data) {


if
 (data.getNotifyType() == NotifyType.INCREMENT_SCORE
 ){


this
 .score
 +=data.getScore();

}

}


public
 void
 setX(int
 x) {


this
 .x
 = x;

}


public
 void
 setY(int
 y) {


this
 .y
 = y;

}

}









RedBullet.java
 in
 package com.observer.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


public
 class
 RedBullet  extends
 Sprite{


public
 RedBullet(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("redBulletImage"
 ));

}


public
 void
 draw(Graphics g){


if
 (this
 .isVisible()){


super
 .draw(g);

}

}


public
 void
 move(int
 distanceX, int
 distanceY){


this
 .x
 = this
 .x
 + distanceX;


this
 .y
 = this
 .y
 + distanceY;


if
 (this
 .y
 + this
 .height
 <=0){


this
 .setVisible(false
 );

}

}

}








EnemyPlane.java
 in
 package com.observer.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


public
 class
 EnemyPlane extends
 Sprite {


public
 EnemyPlane(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("enemyPlaneImage"
 ));

}


public
 void
 draw(Graphics g) {


if
 (this
 .isVisible()) {

g.drawImage(image
 , this
 .x
 , this
 .y
 , null
 );

}

}

}









RedBullet.java
 in
 package com.mediator.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


public
 class
 RedBullet  extends
 Sprite{


public
 RedBullet(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("redBulletImage"
 ));

}


public
 void
 draw(Graphics g){


if
 (this
 .isVisible()){


super
 .draw(g);

}

}


public
 void
 move(int
 distanceX, int
 distanceY){


this
 .x
 = this
 .x
 + distanceX;


this
 .y
 = this
 .y
 + distanceY;


if
 (this
 .y
 + this
 .height
 <=0){


this
 .setVisible(false
 );

}

}

}








EnemyPlane.java
 in
 package com.mediator.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


public
 class
 EnemyPlane extends
 Sprite {


public
 EnemyPlane(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("enemyPlaneImage"
 ));

}

}









BluePlane.java
 in
 package com.mediator.game;







	

import
 java.util.*;


public
 class
 BluePlane  extends
 Sprite{


protected
 RedBullet bullet
 ;


private
 int
 canvasWidth
 ;


private
 int
 canvasHeight
 ;


public
 BluePlane(int
 x, int
 y) {


super
 (x, y, ImageCache.get
 ("bluePlaneImage"
 ));

}


public
 void
 loadBullet(RedBullet bullet){


this
 .bullet
 = bullet;

}


public
 void
 fireBullet(){


if
 (!bullet
 .isVisible()){


int
 x = this
 .x
 +this
 .width
 /2-bullet
 .getWidth()/2;


int
 y = this
 .y
 - bullet
 .getHeight();


bullet
 .setX(x);


bullet
 .setY(y);


bullet
 .setVisible(true
 );

}

}


public
 void
 moveBullet(){


if
 (this
 .bullet
 .isVisible()){


this
 .bullet
 .move(0, -5);

}

}


public
 RedBullet getBullet(){


return
 this
 .bullet
 ;

}

}









Canvas.java
 in
 package com.mediator.game;







	

import
 java.awt.*;


import
 java.awt.event.*;


import
 java.awt.image.BufferedImage;


import
 java.io.*;


import
 javax.imageio.ImageIO;


import
 javax.swing.*;


public
 class
 Canvas extends
 JPanel implements
 Runnable{


private
 boolean
 isRun
 = true
 ;


private
 BluePlane bluePlane
 ;


private
 EnemyPlane enemyPlane
 ;


private
 int
 canvasWidth
 ;


private
 int
 canvasHeight
 ;


private
 boolean
 isInit
 = false
 ;


private
 Mediator mediator
 ;


static
 {

ImageCache.put
 ("redBulletImage"
 , ImageUtil.loadImage
 ("images/red_bullet.png"
 ));

ImageCache.put
 ("enemyPlaneImage"
 , ImageUtil.loadImage
 ("images/enemy_plane.png"
 ));

ImageCache.put
 ("bluePlaneImage"
 , ImageUtil.loadImage
 ("images/blue_plane.png"
 ));

ImageCache.put
 ("bomImage"
 , ImageUtil.loadImage
 ("images/bom.png"
 ));

}


public
 Canvas() {


this
 .setLayout(null
 );


this
 .setBackground(Color.WHITE
 );

}


public
 void
 init(){


enemyPlane
 = new
 EnemyPlane(120, 0);


enemyPlane
 .setVisible(true
 );


bluePlane
 = new
 BluePlane(0, 0);


bluePlane
 .setX(this
 .canvasWidth
 /2 - bluePlane
 .getWidth()/2);


bluePlane
 .setY(this
 .canvasHeight
 - bluePlane
 .getHeight() - 30);


bluePlane
 .loadBullet(new
 RedBullet(-100,-100));


bluePlane
 .setVisible(true
 );


mediator
 = new
 MediatorImpl();


new
 Thread(this
 ).start()
 ;


this
 .addKeyListener(new
 KeyAdapter() {


public
 void
 keyPressed(KeyEvent e) {


int
 keyCode = e.getKeyCode();


if
 (keyCode == KeyEvent.VK_UP
 ){


bluePlane
 .move(0, -6);

}else
 if
 (keyCode == KeyEvent.VK_DOWN
 ){


bluePlane
 .move(0, 6);

}else
 if
 (keyCode == KeyEvent.VK_RIGHT
 ){


bluePlane
 .move(6, 0);

}else
 if
 (keyCode ==  KeyEvent.VK_LEFT
 ){


bluePlane
 .move(-6, 0);

}else
 if
 (keyCode ==  KeyEvent.VK_ENTER
 ){


bluePlane
 .fireBullet();

}

}

});

}


protected
 void
 paintComponent(Graphics g) {


this
 .canvasWidth
 = this
 .getWidth();


this
 .canvasHeight
 = this
 .getHeight();


if
 (! isInit
 ){

init();


isInit
 = true
 ;

}


super
 .paintComponent(g);

collideCheck(g);


bluePlane
 .draw(g);


bluePlane
 .getBullet().draw(g);


enemyPlane
 .draw(g);

}


private
 void
 collideCheck(Graphics g){


if
 (bluePlane
 .getBullet().collideWith(enemyPlane
 )){


enemyPlane
 .setVisible(false
 );


bluePlane
 .getBullet().setVisible(false
 );


mediator
 .handle(g, enemyPlane
 .getX(), enemyPlane
 .getY());

}


if
 (bluePlane
 .collideWith(enemyPlane
 )){


enemyPlane
 .setVisible(false
 );


bluePlane
 .setVisible(false
 );


mediator
 .handle(g, enemyPlane
 .getX(), enemyPlane
 .getY());

}

}


@Override



public
 void
 run() {


while
 (isRun
 ){


try
 {


enemyPlane
 .move(0, 5);


bluePlane
 .moveBullet();

Thread.sleep
 (200);

Canvas.this
 .repaint();

} catch
 (InterruptedException e) {

e.printStackTrace();

}

}

}

}








3
 .
 Create a Test class :
 TestMediator.java
 in
 package com.mediator.game;



canvas.setFocusable(
 true
 ):
 Set focus to activate keyboard events


canvas.requestFocus():
 Set focus to activate keyboard events






	

import
 java.awt.BorderLayout;


import
 javax.swing.JFrame;


public
 class
 TestObserver {


public
 static
 void
 main(String[] args) {

JFrame frame = new
 JFrame("Design Pattern Observer"
 );

Canvas canvas = new
 Canvas();

frame.add(canvas, BorderLayout.CENTER
 );

frame.setSize(300, 350);

canvas.setFocusable(true
 );

frame.setVisible(true
 );

canvas.requestFocus();

}

}








State Pattern Game

State Pattern :

In a variety of states, a manager determines the different needs of the customer's needs in different states

1. Background scroll on canvas from one state to anther state

[image: ]
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TiledLayer:

A TiledLayer is a visual element composed of a grid of cells that can be filled with a set of tile images. This class allows large virtual layers to be created without the need for an extremely large Image. This technique is commonly used in 2D gaming platforms to create very large scrolling backgrounds

Tiles:

The tiles used to fill the TiledLayer's cells are provided in a single Image object. The Image is broken up into a series of equally-sized tiles; the tile size is specified along with the Image. As shown in the figure below, the same tile set can be stored in several different arrangements depending on what is the most convenient for the game developer.

[image: ]


Each tile is assigned a unique index number. The tile located in the upper-left corner of the Image is assigned an index of 1. The remaining tiles are then numbered consecutively in row-major order (indices are assigned across the first row, then the second row, and so on).


Cells

The TiledLayer's grid is made up of equally sized cells; the number of rows and columns in the grid are specified in the constructor, and the physical size of the cells is defined by the size of the tiles.The contents of each cell is specified by means of a tile index;

[image: ]
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Use a two-dimensional array to clip the image into tiles and spread it on the background

[image: ]



Scrolling backgrounds:






	

translate(
 x
 ,
 y
 ):
 Translates the origin of the graphics context to the point (x, y) in the current coordinate system. Modifies this graphics context so that its new origin corresponds to the point (x, y) in this graphics context's original coordinate system.







[image: ]
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[image: ]



TiledLayer:






	

BufferedImage
 image
 :
 the Image to use for creating the tile set.


int
 tiledWidth
 :
 the width in pixels of a single tile.


int
 tiledHeight
 :
 the height in pixels of a single tile.


int
 row
 :
 the height of the TiledLayer, expressed as a number of cells.


int
 col
 :
 the width of the TiledLayer, expressed as a number of cells.








TiledLayer.java
 in
 package com.state.game;







	

import
 java.awt.Graphics;


import
 java.awt.image.BufferedImage;


public
 abstract
 class
 TiledLayer {


protected
 BufferedImage image
 ;


protected
 int
 [][] maps
 ;


protected
 int
 tiledWidth
 ;


protected
 int
 tiledHeight
 ;


protected
 int
 col
 ,row
 ;


protected
 int
 viewX
 ,viewY
 ;


public
 TiledLayer(BufferedImage image, int
 [][] maps, int
 tiledWidth,int
 tiledHeight, int
 col, int
 row) {


this
 .image
 = image;


this
 .maps
 = maps;


this
 .tiledWidth
 = tiledWidth;


this
 .tiledHeight
 = tiledHeight;


this
 .col
 = col;


this
 .row
 = row;

}


public
 void
 setViewPort(int
 viewX,int
 viewY)

{


this
 .viewX
 =viewX;


this
 .viewY
 =viewY;

}


public
 abstract
 void
 draw(Graphics g);


public
 int
 [][] getMaps() {


return
 maps
 ;

}


public
 void
 setMaps(int
 [][] maps) {


this
 .maps
 = maps;

}


public
 int
 getTiledWidth() {


return
 tiledWidth
 ;

}


public
 void
 setTiledWidth(int
 tiledWidth) {


this
 .tiledWidth
 = tiledWidth;

}


public
 int
 getTiledHeight() {


return
 tiledHeight
 ;

}


public
 void
 setTiledHeight(int
 tiledHeight) {


this
 .tiledHeight
 = tiledHeight;

}


public
 int
 getCol() {


return
 col
 ;

}


public
 void
 setCol(int
 col) {


this
 .col
 = col;

}


public
 int
 getRow() {


return
 row
 ;

}


public
 void
 setRow(int
 row) {


this
 .row
 = row;

}

}








ImageCache.java
 in
 package com.flyweight.game; 
 In the previous chapter




MapLayer.java
 in
 package com.state.game;







	

import
 java.awt.*;


import
 java.awt.image.BufferedImage;


public
 class
 MapLayer extends
 TiledLayer {


private
 int
 canvasWidth
 ;


private
 int
 canvasHeight
 ;


private
 static
 int
 [][] maps
 =  {

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 5, 1, 1, 5, 1, 1, 1, 5, 5 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 4, 1, 1 },

{ 1, 4, 1, 1, 1, 4, 1, 1, 1, 1 },

{ 1, 1, 1, 4, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 4, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 4, 4, 1, 1, 4, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 3, 3, 3, 1, 1, 1 },

{ 1, 1, 3, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 3, 1, 1, 3, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 3, 1 },

{ 1, 1, 1, 1, 1, 1, 3, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 2, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 2, 1, 1, 1, 2, 1 },

{ 1, 1, 1, 2, 1, 1, 1, 1, 1, 1 },

{ 1, 2, 1, 1, 1, 1, 2, 1, 1, 2 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 }

};


public
 MapLayer(int
 canvasWidth, int
 canvasHeight) {


super
 (ImageCache.get
 ("mapImage"
 ), maps
 , 32, 32, 10, 30);


this
 .canvasWidth
 = canvasWidth;


this
 .canvasHeight
 = canvasHeight;

}


@Override



public
 void
 draw(Graphics g) {

g.translate(viewX
 , viewY
 );


for
 (int
 i=0;i<maps
 .length
 ;i++)

{


for
 (int
 j=0;j<maps
 [i].length
 ;j++)

{


int
 x=j*tiledWidth
 ;


int
 y=i*tiledHeight
 ;

g.setClip(x,y,tiledWidth
 ,tiledHeight
 );

g.drawImage(image
 , x-(maps
 [i][j]-1)*tiledWidth
 , y, null
 );

}

}

g.setClip(0,0,this
 .canvasWidth
 ,this
 .canvasHeight
 - viewY
 );

g.translate(-viewX
 , -viewY
 );

}

}









Map2Layer.java
 in
 package com.state.game;







	

import
 java.awt.*;


import
 java.awt.image.BufferedImage;


public
 class
 Map2Layer extends
 TiledLayer {


private
 int
 canvasWidth
 ;


private
 int
 canvasHeight
 ;


private
 static
 int
 [][] maps
 =  {

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 5, 1, 1, 5, 1, 1, 1, 5, 5 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 4, 1, 1 },

{ 1, 4, 1, 1, 1, 4, 1, 5, 1, 1 },

{ 1, 1, 1, 4, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 5, 4, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 5, 1, 1, 1 },

{ 1, 1, 5, 1, 4, 4, 1, 1, 4, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 5, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 3, 3, 3, 1, 1, 1 },

{ 1, 1, 3, 1, 1, 1, 1, 5, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 3, 1, 1, 3, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 3, 1 },

{ 1, 1, 5, 1, 1, 1, 3, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 5, 1, 1, 1 },

{ 1, 2, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 2, 1, 1, 1, 2, 1 },

{ 1, 1, 1, 2, 1, 1, 1, 1, 1, 1 },

{ 1, 2, 1, 1, 1, 1, 2, 1, 1, 2 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 5, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 5, 1, 1 },

{ 1, 1, 2, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 2, 1, 1, 1, 1 },

{ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 },

{ 1, 1, 1, 2, 1, 1, 1, 1, 1, 1 }

};


public
 Map2Layer(int
 canvasWidth, int
 canvasHeight) {


super
 (ImageCache.get
 ("map2Image"
 ), maps
 , 32, 32, 10, 30);


this
 .canvasWidth
 = canvasWidth;


this
 .canvasHeight
 = canvasHeight;

}


@Override



public
 void
 draw(Graphics g) {

g.translate(viewX
 , viewY
 );


for
 (int
 i=0;i<maps
 .length
 ;i++)

{


for
 (int
 j=0;j<maps
 [i].length
 ;j++)

{


int
 x=j*tiledWidth
 ;


int
 y=i*tiledHeight
 ;

g.setClip(x,y,tiledWidth
 ,tiledHeight
 );

g.drawImage(image
 , x-(maps
 [i][j]-1)*tiledWidth
 , y, null
 );

}

}

g.setClip(0,0,this
 .canvasWidth
 ,this
 .canvasHeight
 - viewY
 );

g.translate(-viewX
 , -viewY
 );

}

}








MapContext.java
 in
 package com.state.game;







	

import
 java.util.*;


public
 class
 MapContext {


private
 LinkedList<TiledLayer> tiledLayerList
 =new
 LinkedList<TiledLayer>();


private
 int
 index
 ;


public
 MapContext(){

}


public
 void
 addMap(TiledLayer tiledLayer){


tiledLayerList
 .add(tiledLayer);

}


public
 TiledLayer next(){


if
 (index
 >= tiledLayerList
 .size())

{


index
 =0;

}

TiledLayer tiledLayer = tiledLayerList
 .get(index
 );


index
 ++;


return
 tiledLayer;

}

}









Canvas.java
 in
 package com.state.game;







	

import
 java.awt.*;


import
 java.awt.image.BufferedImage;


import
 javax.swing.JPanel;


public
 class
 Canvas extends
 JPanel  implements
 Runnable{


private
 boolean
 isRun
 = true
 ;


private
 boolean
 isInit
 = false
 ;


private
 int
 canvasWidth
 ;


private
 int
 canvasHeight
 ;


private
 TiledLayer mapLayer
 ;


private
 MapContext mapContext
 ;


private
 int
 screenY
 ;


static
 {

BufferedImage mapImage=ImageUtil.loadImage
 ("images/map.png"
 );

mapImage = ImageUtil.resizeBufferedImage
 (mapImage, 160, 32, false
 );

ImageCache.put
 ("mapImage"
 , mapImage);

BufferedImage map2Image=ImageUtil.loadImage
 ("images/map2.png"
 );

map2Image = ImageUtil.resizeBufferedImage
 (map2Image, 160, 32, false
 );

ImageCache.put
 ("map2Image"
 , map2Image);

}


public
 Canvas() {


this
 .setLayout(null
 );


this
 .setBackground(Color.WHITE
 );

}


private
 void
   init(){


mapContext
 = new
 MapContext();


mapContext
 .addMap(new
 MapLayer(this
 .canvasWidth
 ,this
 .canvasHeight
 ));


mapContext
 .addMap(new
 Map2Layer(this
 .canvasWidth
 ,this
 .canvasHeight
 ));


mapLayer
 = mapContext
 .next();


screenY
 = -this
 .canvasHeight
 ;


new
 Thread(this
 ).start();

}


protected
 void
 paintComponent(Graphics g) {


this
 .canvasWidth
 = this
 .getWidth();


this
 .canvasHeight
 = this
 .getHeight();


if
 (!isInit
 ){

init();


isInit
 = true
 ;

}


super
 .paintComponent(g);

drawMap(g);  

}


public
 void
 drawMap(Graphics g){


mapLayer
 .setViewPort(0, screenY
 );


mapLayer
 .draw(g);


if
 (screenY
 <=0){


screenY
 ++;

}


if
 (screenY
 >=0){


screenY
 = - this
 .canvasHeight
 ;


mapLayer
 = mapContext
 .next();

}

}


public
 void
 run() {


while
 (isRun
 ){


try
 {

Thread.sleep
 (100);

Canvas.this
 .repaint();

} catch
 (InterruptedException e) {

e.printStackTrace();

}

}

}

}








3
 .
 Create a Test class :
 TestState.java
 in
 package com.state.game;



canvas.setFocusable(
 true
 ):
 Set focus to activate keyboard events


canvas.requestFocus():
 Set focus to activate keyboard events






	

import
 java.awt.BorderLayout;


import
 javax.swing.JFrame;


public
 class
 TestState {


public
 static
 void
 main(String[] args) {

JFrame frame = new
 JFrame("Design Pattern State"
 );

Canvas canvas = new
 Canvas();

frame.add(canvas, BorderLayout.CENTER
 );

frame.setSize(300, 350);

canvas.setFocusable(true
 );

frame.setVisible(true
 );

canvas.requestFocus();

}

}









Thanks for learning, if you want to learn Web or Application about design pattern



http://en.verejava.com


[image: ]



http://en.verejava.
 com/?section_id=1968727605883





If you enjoyed this book and found some benefit in reading this, I’d like to hear from you and hope that you could take some time to post a review on Amazon. Your feedback and support will help us to greatly improve in future and make this book even better.






You can follow this link now.






http://www.amazon.com/review/create-review?&asin=B0893FJT1J






Different country reviews only need to modify the amazon domain name in the link:






www.amazon.co.uk






www.amazon.de






www.amazon.fr






www.amazon.es






www.amazon.it






www.amazon.ca






www.amazon.nl






www.amazon.in






www.amazon.co.jp






www.amazon.com.br






www.amazon.com.mx






www.amazon.com.au






I wish you all the best in your future success!
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