
CSC 7322 : Object Oriented Development

J Paul Gibson, A207

paul.gibson@int-edu.eu

http://www-public.it-sudparis.eu/~gibson/Teaching/CSC7322/

2011: J Paul Gibson T&MSP: Software Engineering CSC7322/PaddleForGameMVC.1

http://www-public.it-sudparis.eu/~gibson/Teaching/CSC7322/

Game Paddle – MVC Design Pattern

…/~gibson/Teaching/CSC7322/PaddleForGameMVC.pdf



The Model ViewDesign Pattern – PBL Session

Dowload the code from the module web site:

…~gibson/Teaching/CSC7322/Code/PaddleForGameMVC.zip

Note the package structure – particularly the 
MVC components:
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•Models
•Views
•Controllers

Let us examine some of this code together



The Model ViewDesign Pattern – PBL Session

PaddleSpecification
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The Model ViewDesign Pattern – PBL Session

PaddleSpecification
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The Model ViewDesign Pattern – PBL Session

PaddleSpecification

/**
* The lower bound on the horizontal position of the paddle
*/

final int MINIMUM_position = 0;

/**
* The upper bound on the horizontal position of the paddle
*/
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*/
final int MAXIMUM_position = 31;

/**
* @return true if  the <code> MINIMUM_position </code> value is
* less than the <code> MAXIMUM_position</code>
*/

boolean INVARIANT_OF_CLASS = 
(MINIMUM_position <= MAXIMUM_position);
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PaddleSpecification
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PaddleSpecification
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PaddleSpecification
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The Model ViewDesign Pattern – PBL Session

PaddleSpecification
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The Model ViewDesign Pattern – PBL Session

Paddle Implementation: Paddle
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The Model ViewDesign Pattern – PBL Session

Paddle Implementation: Paddle
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TO DO: Examine the code and check that you understand it.
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Paddle Implementation: Paddle
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TO DO: Examine the code and check that you understand it.



The Model ViewDesign Pattern – PBL Session

Paddle Implementation: Paddle

public void updatePosition(){

if (directionToRight && position < MAXIMUM_position) 
position++;
else if (!directionToRight && position > MINIMUM_position) 

QUESTION: Do the methods that change the state respect the invariant?
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else if (!directionToRight && position > MINIMUM_position) 
position--;
else changeDirection();
}

public void changeDirection(){
directionToRight= ! directionToRight; 
}



The Model ViewDesign Pattern – PBL Session
Paddle Implementation: Testing the Paddle Model
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The Model ViewDesign Pattern – PBL Session

Unit Testing the Paddle Model
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TO DO: Check that you understand the unit test code



The Model ViewDesign Pattern – PBL Session

Paddle ViewSpecification

Once we have tested our model (the Paddle) we can develop a 
(graphical) view:
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The Model ViewDesign Pattern – PBL Session

Paddle ViewSpecification
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QUESTION: Why do we specify these methods?



The Model ViewDesign Pattern – PBL Session

Paddle ViewTest

2011: J Paul Gibson T&MSP: Software Engineering CSC7322/PaddleForGameMVC.18

public class Test_PaddleView {

public static void main(String args[]) {

Paddle paddleModel = new Paddle(0);
PaddleView paddleView = new PaddleView(paddleModel);
paddleView.updateView();

}

}



The Model ViewDesign Pattern – PBL Session

Paddle View– the implementation
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The Model ViewDesign Pattern – PBL Session

Paddle View– the implementation

TO DO: 
Check your
understanding
of the code
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public PaddleView(PaddleSpecification rvPaddle){

frame = new JFrame("Paddle MVC");
frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
frame.setSize(VIEW_WIDTH+(BORDER/2),VIEW_HEIGHT+(BORDER/2));
frame.setVisible(true);
frame.setResizable(false);
canvas = new PaddleViewCanvas(rvPaddle, VIEW_WIDTH, VIEW_HEIGHT);

frame.getContentPane().add(canvas, BorderLayout.CENTER );
}

of the code



The Model ViewDesign Pattern – PBL Session

Paddle View Canvas – where the drawing is done inside the View frame
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TO DO: 
Check your understanding of the code
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Paddle View– the implementation
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The Model ViewDesign Pattern – PBL Session

Extending the model so that it can be animated inside the view
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Extending the model so that it can be animated inside the view
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The Model ViewDesign Pattern – PBL Session

Extending the model so that it can be animated inside the view

public void run(){

do{
try {
Thread.sleep(DELAY);
} catch (InterruptedException e) {e.printStackTrace();}

2011: J Paul Gibson T&MSP: Software Engineering CSC7322/PaddleForGameMVC.25

updatePosition();
if (paddleView !=null) paddleView.updateView();
}
while (true);
}

QUESTION: do you understand how the delay is implemented?



The Model ViewDesign Pattern – PBL Session

Testing the animated view

public class Test_RunnableViewablePaddle {

public static void main(String args[]) {
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RunnableViewablePaddle rvPaddle = new RunnableViewablePaddle();
PaddleView paddleView = new PaddleView(rvPaddle);
rvPaddle.setView(paddleView);
Thread paddleThread = new Thread(rvPaddle);
paddleThread.run();

}
}



The Model ViewDesign Pattern – PBL Session

Adding a controller to the system – the specification
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The Model ViewDesign Pattern – PBL Session

Adding a controller to the system – the implementation
public class PaddleController extends PaddleControllerAbstraction{

/**
* The model being controlled by the controller
*/

PaddleSpecification paddle;

/**
* @param rvPaddle is the model to be controlled by the controller
*/
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*/
public PaddleController(PaddleSpecification rvPaddle){

this.paddle = rvPaddle;
}

/**
* Change direction when a key is typed
*/

public void keyTyped(KeyEvent e){  paddle.changeDirection();}
}
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Adding a controller to the system – the MVC structure
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The Model ViewDesign Pattern – PBL Session

Adding a controller to the system – the MVC structure

public PaddleMVC(){

// Construct model
rvPaddle = new RunnableViewablePaddle();

// Construct view which can see model
paddleView = new PaddleView(rvPaddle);

//Allow the model to see view in order to make updates when state changes
rvPaddle.setView(paddleView);
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rvPaddle.setView(paddleView);

//Construct controller
PaddleController paddleController = new PaddleController(rvPaddle);

//The frame which contains the view must allow the controller to react to key presses
paddleView.getFrame().addKeyListener(paddleController);
}



The Model ViewDesign Pattern – PBL Session

Adding a controller to the system – the MVC structure

public void startgame(){ 

Thread paddleThread = new Thread((Runnable) rvPaddle);
paddleThread.run();

Now we just need a method that starts a thread containing the 
runnable viewable paddle
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paddleThread.run();
}



The Model ViewDesign Pattern – PBL Session

Adding a controller to the system – the MVC system application
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public class PaddleMVC_Application {

public static void main(String[] args){

PaddleMVC application = new PaddleMVC();
application.startgame();

}

}



The Model ViewDesign Pattern – PBL Session

The MVC design pattern
Helps to bridge the gap between the 
human user’s mental model and the 
digital model of the computer
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Seehttp://geekswithblogs.net/gregorymalcolm/archive/2009/07/14/user-interface-patterns.aspx



The Model ViewDesign Pattern – PBL Session

The MVC variations - Model View Presenter (MVP)
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Seehttp://geekswithblogs.net/gregorymalcolm/archive/2009/07/14/user-interface-patterns.aspx



The Model ViewDesign Pattern – PBL Session

The MVC variations - Model View Presenter (MVP)
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Seehttp://geekswithblogs.net/gregorymalcolm/archive/2009/07/14/user-interface-patterns.aspx



The Model ViewDesign Pattern – PBL Session

The MVC problem

The use of the MVC design pattern should make it easier to 
maintain/extend/update the Paddle application.

TO DO:

1. Change the model so that the paddle doesn’t bounce it wraps around
2. Change the controllersothatyouhave to holddown a buttonto move left
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2. Change the controllersothatyouhave to holddown a buttonto move left
and hold down a button to move right

3. Change the view so that the direction of the next move is represented
graphically

QUESTION: How many different Paddle systems are now possible (based
on 2 different models, two different views and 2 different controllers)? 

Can you instantiate all of them and test their behaviour?


