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The Model View Design Pattern — PBL Session

2> PaddleForGameMVC
2 src
# p_abstractions
[J] PaddleControllerAbstraction.java
...~gibson/Teaching/CSC7322/Code/PaddleForGameMV( 5} PaddleSpecificationjava
)] PaddleViewSpecification,java
# p_applications
[J] PaddleMVC_Application,java
# p_controllers

Note the package structure — particularly the ! facdiecontrolierjava

# p_models

MVC components: ) Paddle java

(3] PaddleMVC java
] RunnableViewablePaddlejava

Dowload the code from the module web site:

# p_tests
o
MOdeIS (] JUnit_Paddle java
.VIeWS [ RandomTeﬂ__Pad_dle.Java
[J] Test_PaddleView java
.CO ntrO”erS [J] Test_RunnableViewablePaddle.java
# p_tools

[J] DateHeader java
(3] Haslnvariant,java
[J] InvariantBroken.java
[J] SeedRNGCommandLine java
. . H# p_views
Let us examine some of this code together o Pevien ava
=i JRE System Library [jre6]
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The Model View Design Pattern — PBL Session

Paddl eSpeci fication

L p_abstractions.PaddleSpecification

Specification of simple paddle behaviour for use in a video game.
For teaching MVC design pattern.

e The paddle has one degree of freedom - moving either left or right.
e [t has a position which is an integer value bounded by minimum and maximum values

Version:

1.0.0
Author:

J Paul Gibson
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The Model View Design Pattern — PBL Session

Paddl eSpeci fication

Field Summary

static boolean| INVARIANT OF CLASS

static int |yaYTMUM position
The upper bound on the horizontal position of the paddle

static int MINIMUM position
The lower bound on the horizontal position of the paddle

Method Summary

void| changeDirection ()
Changes direction from left to right, or right to left.

boolean |ggquals (Jjava.lang.Object thing)

int \get position()

boolean goingRight ()

java.lang.5tring tostrinq “

void|ypdatePosition ()
Update paddle position or direction of movement:

if moving out of defined limits then change the direction of the paddle movement without changing position if
moving right inside limits then increment position if moving left inside limits then decrement position
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The Model View Design Pattern — PBL Session

Paddl eSpeci fication

/**

* The | ower bound on the horizontal position of the paddle
* |
final int M N MU position = O;

/**

* The upper bound on the horizontal position of the paddle
*/
final 1 nt MAXI MJUM position = 31;

/**

* @eturn true if the <code> M NI MUM position </code> value is
* | ess than the <code> MAXI MUM position</code>
* |
bool ean | NVARI ANT _OF CLASS =
(M N MUM position <= MAXI MUM position);
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The Model View Design Pattern — PBL Session

Paddl eSpeci fication

2 int p_abstractions.PaddleSpecification.get_position()

Returns:

The position of the paddle - must be within the defined limit: MINIMUM position .. MAXIMUM position

9 boolean p_abstractions.Paddle5Specification.goingRight()

Returns:

true if the paddle is moving to the right and false otherwise

2011: J Paul Gibson
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The Model View Design Pattern — PBL Session

Paddl eSpeci fication

@ void p_abstractions.PaddleSpecification.updatePosition()

Update paddle position or direction of movement:

® If moving out of defined limits then change the direction of the paddle movement without changing position
¢ if moving right inside limits then increment position
o if moving left inside limits then decrement position
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The Model View Design Pattern — PBL Session

Paddl eSpeci fication

@ void p_abstractions.Paddle5Specification.changeDirection()

Changes direction from left to right, or right to left.

% boolean p_abstractions.PaddleSpecification.equals(Object thing)

Overrides: equals(..) in Object

Parameters:
thing is the input object to test for equality

@returns
true If the input parameter is equal to the Paddle object, where 2 paddles are considered equal if they have the

same position and the same direction
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The Model View Design Pattern — PBL Session

Paddl eSpeci fication

@ String p_abstractions.PaddleSpecification.to5tring()

Overrides: toString() in Object
@returns
the string representing the state of the Paddle.
The string format follows the template below (illustrated using default constructor values):

Paddle: position = 0, moving = right, i= in =afe state.

For an unsafe Paddle, the format simply adds a not to the string, eq:

Paddle: position = 100, moving = right, 1= not in =afe state.
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The Model View Design Pattern — PBL Session

Paddle Implementation: Paddle

C p_models.Paddle

Implements Ba=sInvariant, FaddleSpecification

A simple paddle model for use in a video game.
For teaching MVC design pattern.

Version:

1.0.0
Author:

J Paul Gibson
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The Model View Design Pattern — PBL Session

Paddle Implementation: Paddle

Constructor Summary

Paddle ()
Tested by Junit Paddle.testDefaultConstructor (), which guarantees that the Paddle is
constructed in a safe state as specified by invariant ().

Paddle (int pos)
Tested by Junit Paddle.testNonDefaultConstructor (), which guarantees that the Paddle is
constructed in a safe state as specified by invariant ().

Paddle (java.util.Random rng)
Tested by RandomTest Paddle, which guarantees that the Paddle is constructed in a safe state as
specified by invariant ().

TO DO: Examine the code and check that you understand.it
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The Model View Design Pattern — PBL Session

Paddle Implementation: Paddle

Method Summary

vold|changeDirection ()
Tested by p tests.JUnit Paddle#testChangeDirection (), which
guarantees that the Paddle remains in a safe state as specified by invariant ().

boolean \aemals (java.lang.Cbhbject thing)

intget position()

boolean goingRight ()

boolean | pyariant ()
The position must be within the defined limit:
PaddleSpecification.MINIMUM position ...

java.lang.S5tring tostring ”

vold lypdatePosition ()
Tested by p tests.JUnit Paddle#testUpdatePosition (), which guarantees
that the Paddle remains in a safe state as specified by invariant ().

TO DO: Examine the code and check that you understand.it
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The Model View Design Pattern — PBL Session

Paddle Implementation: Paddle

QUESTION: Do the methods that change the state respect the invariant?

public void updatePosition(){

| f (directionToR ght && position < MAXI MJM position)
poSsi ti on++;

else if (!directionToRi ght && position > M N MJM position)
position--;

el se changeDi rection();

}

public void changeD rection(){
directionToRi ght="! directionToRi ght;

}
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The Model View Design Pattern — PBL Session
Paddle Implementation: Testing the Paddle Model

@ p_tests.RandomTest_Paddle

Test class for raddle that uses a Random RMNG for simulation purposes.
The RNG can be seeded at the command line, or a default value of 0 can be used.

We use the DateHeader class to document the date/ftime of the test execution

Expected Output (using default RNG seed = 0) and NUMBER_OF TESTS = &

The seed used for the random number generator in the test is 0.
You can override this wvalue by passing an integer value as a main argument parameter, if you so wish.

W Wl W e e e e W e e e e e o e b e e e e e e e b Wl e e e e e e e b e ke e e e e e b Wl e e e e e e e e b e e e o e b e ke ol e e e b b e e

Execution Date/Time 2011/03/16 11:29:28

e e e e e e e e b b ke e e e e e she ke e e e e ke b ke e ke e e e e e b she ke albe e e e e ke e ol e e e s e e b ke ke e e e e b ke e e e e e b ke e ke

Creating a random Paddle & times:

Paddle: position =
Paddle: position =
Paddle: position =
Paddle: position =
Paddle: position =

Paddle: position

Version:
1
Author:
J Paul Gibson
See Also:
JUnit_Paddle

&, moving =
7, moving =
10, moving =
5, moving =
&, moving =
18, moving =

right,
right,
left,
left,
right,
left,

is in safe state.
is in safe state.
is in =afe state.
is in =afe =state.
is in =afe state.
i= in =afe =tate.
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The Model View Design Pattern — PBL Session

Unit Testing the Paddle Model

4 (] p_tests.JUnit_Paddle [Runner; JUnit 4] (0,002 s)
eel testDefaultConstructor (0,001 s)
eel testMonDefaultConstructor (0,001 s)
EE] testChangeDirection (0,000 s)
el testUpdatePosition (0,000 s)
eel testToString (0,000 s)
el testEquals (0,000 s)

TO DO: Check that you understand the unit test code
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The Model View Design Pattern — PBL Session

Paddle View Specification

Once we have tested our model (the Paddle) we can develop a
(graphical) view

L p_abstractions.PaddleView5pecification

Specification of a simple paddle view for use in a video game;
e View is 640*640 square with a 20 pixel border around it

For teaching MVC design pattern.
Version:

1.0.0
Author:

J Paul Gibson
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The Model View Design Pattern — PBL Session

Paddle View Specification

Field Summary

static int BORDER

static int VIEW HEIGHT

static int VIEW WIDTH

Method Summary

javax.swing.JFrame ge tFrame ()

vold ypdateView()
update the canvas on which the view is painted

QUESTION: Why do we specify these methods?
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The Model View Design Pattern — PBL Session
Paddle ViewTest

@ p_tests.Test_PaddleView

Tests paddleview
Should print out paddle in default position at bottom left of screen.
Version:

1.00

Author:
J Paul Gibson

public class Test Paddl eVi ew {

public static void main(String args[]) {

Paddl e paddl eMbdel = new Paddl e(0);

Paddl eVi ew paddl eVi ew = new Padd| eVi ew paddl eModel ) ;
paddl eVi ew. updat eVi ew) ;

}
}
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The Model View Design Pattern — PBL Session

Paddle View— the implementation

C/ p_views.PaddleView

Implements paddleViewSpecification

For teaching MVC design pattern.

Version:

1.0.0
Author:

J Paul Gibson
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The Model View Design Pattern — PBL Session

Paddle View— the implementation

Constructor Detail

PaddleView

public PaddleView (PaddleSpecification rvPaddle)

Parameters:
rvPaddle - is the Paddle model which is to be associated with the view

publ i ¢ Paddl eVi ew( Paddl eSpeci fication rvPaddl e) {

frame = new JFrane("Paddle WC");
franme. set Def aul t G oseQperati on(JFrane. EXI T_ON _CLOSE) ;

TO DO:.
Check your
understanding
of the cod

frame. set Si ze( VI EW W DTH+( BORDER/ 2) , VI EW HEI GHT+( BORDER/ 2) ) ;

franme. set Vi si bl e(true);
franme. set Resi zabl e(f al se);

canvas = new Paddl eVi ewCanvas(rvPaddl e, VI EWW DTH, VI EW HEIl GHT);

f ranme. get Cont ent Pane() . add(canvas, BorderLayout. CENTER )
}

2011:J Paul Gibson T&MSP: Software Engineering
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The Model View Design Pattern — PBL Session

Paddle View Canvas — where the drawing is done inside the &v frame

C) p_views.PaddleViewCanvas

Local canvas class for inside of raddleview frame responsible for graphical representation of the raddle model

Version:

1.0.0
Author:

J Paul Gibson

TO DO:
Check your understanding of the code
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The Model View Design Pattern — PBL Session

Paddle View— the implementation

Method Detail

getFrame

public javax.swing.JFrame getFrame ()

Specified by:
getFrame 1n interface PaddleViewSpecification

Returns:
the frame which contains the canvas in which the view is to be painted and which
generates the events that need to be handled by the controller

updateView

public woid updatevView()

Description copied from interface: PaddleviewSpecification
update the canvas on which the view is painted

Specified by:
updateView in interface PaddlevViewSpecification
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The Model View Design Pattern — PBL Session

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

C) p_models.RunnableViewablePaddle

Implements Eunnakble

Extends raddle with link back to the view and a run method

For teaching MVC design pattern.

Version:

1.0.0
Author:

J Paul Gibson
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The Model View Design Pattern — PBL Session

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

Method Detail

setView

public void setView(p abstractions.PaddleViewSpecification paddleViewZ2)

Parameters:
paddleView?2 - the current view which responds to state changes

run

public void run/()

Every 10th of second:
e update the paddle position
e inform the view (if it has been initialised) of the update

Specified by:
run in interface java.lang.Runnable
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The Model View Design Pattern — PBL Session

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

public void run(){

do{

try {
Thr ead. sl eep( DELAY) ;

} catch (InterruptedException e) {e.printStackTrace();}

updat ePosi tion();
| f (paddl eView ! =null) paddl eVi ew. updat eVi ew) ;

}
while (true);

}
QUESTION: do you understand how the delay is implemented?
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The Model View Design Pattern — PBL Session
Testing the animated view

C ] p_tests.Test_RunnableViewablePaddle

Tests BunnableViewablePaddle
Should initially display the paddle in the default initial position at bottom left of screen.
Then the paddle should move from left to right (then right to left) as it traverses the screen horizontally

public class Test Runnabl eVi ewabl ePaddl e {
public static void main(String args[]) {

Runnabl eVi ewabl ePaddl e rvPaddl e = new Runnabl eVi ewabl ePaddl e() ;
Paddl eVi ew paddl eVi ew = new Paddl eVi ew( r vPaddl e) ;

rvPaddl e. set Vi ew paddl eVi ew) ;

Thread paddl eThread = new Thr ead(rvPaddl e);

paddl eThread. run();
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The Model View Design Pattern — PBL Session
Adding a controller to the system — the specification

e p_abstractions.PaddleControllerAbstraction

Implements EevListener

Specification of a simple paddle controller for use in a video game.
Typing a character on the keyboard changes direction of movement of the Paddle.
For teaching MVC design pattern.

Method Summary

vold keyPressed(java.awt.event.KeyEvent e)
Should not react to key presses

vold peyReleased(java.awt.event.KeyEvent e)
Should not react to key releases

ﬂbs‘:ra‘?‘é keyTyped(java.awt.event.KeyEvent &)
o Should react to key typing (press and release)
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The Model View Design Pattern — PBL Session
Adding a controller to the system — the implementation

public class Paddl eControl |l er extends Paddl eControllerAbstracti on{

/**

* The nodel being controlled by the controller
*/

Paddl eSpeci fi cation paddl e;

/**

* rvPaddl e is the nodel to be controlled by the controller
*/

publ i ¢ Paddl eControl |l er(Paddl eSpeci fication rvPaddl e){

t hi s. paddl e = rvPaddl e;

}
/**
* Change direction when a key is typed
*/
public void keyTyped(KeyEvent e){ paddl e.changeD rection();}
}
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The Model View Design Pattern — PBL Session
Adding a controller to the system — the MVC structure

© p_models.PaddleMVC

A first step in building a java game where a paddle constantly moves horizontally at the bottom of a 2-D screen
and its direction is changed/controlled by keyboard presses
For teaching MVC design pattern, and introducing Java threads:

¢ Model is RunnableViewablePaddle
¢ View s PaddleView
e Controller is paddleController

NOTE: This is not intended as a good example of Ul development in Java, it is intended only as a good
introduction to the MVC design pattern
Version:
1.0.0
Author:
J Paul Gibson
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The Model View Design Pattern — PBL Session
Adding a controller to the system — the MVC structure

publ i ¢ Paddl eMvC(){

/'l Construct nodel
rvPaddl e = new Runnabl eVi ewabl ePaddl e() ;

/] Construct view which can see nodel
paddl eVi ew = new Paddl eVi ew( r vPaddl e) ;

/1A'l owthe nodel to see view in order to make updates when state changes
rvPaddl e. set Vi ew( paddl eVi ew) ;

/| Construct controller
Paddl eControl | er paddl eController = new Paddl eControll er(rvPaddl e);

// The frame which contains the view nust allow the controller to react to key presses
paddl eVi ew. get Frane(). addKeyLi st ener (paddl eControl |l er);

}
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The Model View Design Pattern — PBL Session
Adding a controller to the system — the MVC structure

Now we just need a method that starts a thread containing the
runnable viewable paddle

public void startganme(){

Thread paddl eThread = new Thread((Runnabl e) rvPaddl e);
paddl eThread. run();

}
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The Model View Design Pattern — PBL Session
Adding a controller to the system — the MVC system application

C ] p_applications.PaddleMVC_Application

Instantiates raddleMmve and starts 1ts execution
For teaching MVC design pattern.

Version:

1.0.0
Author:

J Paul Gibson

public class Paddl eMvC Application {
public static void main(String[] args){

Paddl eMVC application = new Paddl eMWC() ;
application.startgane();

}
}
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The Model View Design Pattern — PBL Session

The MVC design pattern
anp Helps to bridge the gap between the

human user’s mental model and the
digital model of the computer

Seehttp://geekswithblogs.net/gregorymalcolm/archive/209/07/14/user-interface-patterns.aspx
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The Model View Design Pattern — PBL Session
The MVC variations - Model View Presenter (MVP)

-

Presenter #=——————— T

_ Model
View

Seehttp://geekswithblogs.net/gregorymalcolm/archive/209/07/14/user-interface-patterns.aspx
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The Model View Design Pattern — PBL Session
The MVC variations - Model View Presenter (MVP)

—————————— N ——— e ———— — ———————— A ——— S —————— —

=> Interaction with the
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Seehttp://geekswithblogs.net/gregorymalcolm/archive/209/07/14/user-interface-patterns.aspx
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The Model View Design 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 bouncamsraround

2. Change thcontrollelsc thai you have tchold down abuttor to moveleft
and hold down a button to move right

3. Change the view so that the direction of the nextensvepresented
graphically

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

Can you instantiate all of them and test their behat?ou
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