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MVC Design Pattern
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The Model View Design Pattern — PBL Session

= PaddlzkcrGamaMyi
. i3 C
Dowload the code from the module web site: - -
1] PaddleCortrollerAkstracticn,java
...~gibson/Teaching/CSC7203/Code/DesignPattern-MV C.zip 2 Pt le:S e ific e java
1) PzddleViewsSpecificationjava
£ p_applications
J] PaddleMVC_Applicaacn,java
& p centrollers

Note the package structure — particularly the ) 7 Pkt o
MVC components: D Pkl

1) PzddleMVCjava
J] RunrableViewableladdic.java

’MOdels i p_teszs

J) .Urit Pzddl=java

‘VleWS I Kandam les _Padidle java
4] Tes: PacdleView.jave
*Controllers o |
3 Tes _RuenableViewablePadd s java
£+ p_tocls

4] DaweHcaderjova
J] Haslrvarniant)ava
3 IrvariantCroker java

J1 SescENGE A hine J4va

Let us examine some of this code together W p views

3 PiddleNievejinea

= JRE Systern Librarv [rel]
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The Model View Design Pattern — PBL Session

PaddleSpecification

L p_abstractions.PaddlcSpccification

Specitication ot simgle paddle behaviour tor use In a video gama,
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

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
*/

final int MAXIMUM position = 31;

/**
* @Qreturn true if the <code> MINIMUM_position </code> wvalue is
* less than the <code> MAXIMUM_position</code>
*/
boolean INVARIANT OF CLASS =
(MINIMUM position <= MAXIMUM position);
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The Model View Design Pattern — PBL Session

PaddleSpecification

@ Int p_abstractlons.PaddleSpecification.get_position()

Returns:
The position o7 the paddic  must be within the defined limit MINIMUM position .. MAXIMUM posit-on

© boolean p_abstractions.PaddleSpecification.goingRight()

Returns:
true if the paddle is moving to the right and false otherwise
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The Model View Design Pattern — PBL Session

PaddleSpecification

© void p_abstractions_PaddleSpecification.updatePosition()

Update padcle positicn or direction of movement

® if moving out of de’ired limits then change the directicn o” the paddle movement without changing positicn
® if moving right inside limits then increment positior
® if moving lettinside limits then decrement positicn
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The Model View Design Pattern — PBL Session

PaddleSpecification

© void p_abstractions.PaddleSpecification.changeDirection()

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

@ boolean p_abstractions.PaddleSpecification.equals(Object thing)

Overrides: eyudls(..) in Objecl

Parameters:
thing is the input object to test “or equality

@returns
true if the input parameter is equal to the Paddle object, where 2 paddles are considered equal if they have the
same pcsition and the semz direction
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The Model View Design Pattern — PBL Session

PaddleSpecification

@ String p_abstractions.PaddleSpecification.toString()

Overrides: zo5trina() in Object
@returns
“he string representing the state nf the Paddle
The suing lformal lollows Lthe lemplale below (illustialed using delaull constiuclor values)

Pacdle: pcsition = 0, mcving = right, 13 in safe state.

For an unsafe Paddle, the format simply adds a not 7o the string, eg:

Pacdle: pcsition = 100, moving = right, is not in sate stz

=
-
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The Model View Design Pattern — PBL Session

Paddle Implementation: Paddle

C p_models.Paddle

Implements HasInvariant, PaddleSpecification

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

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

public void updatePosition () {

if (directionToRight && position < MAXIMUM position) position+
+;
else if (!'directionToRight && position > MINIMUM position)
position--;

else changeDirection() ;

}

public void changeDirection () {
directionToRight= ! directionToRight;

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

L p_tests.RandemTest_Paddle

l2st rlass “or rada™ ~ that uses a nandar KNG ar sinmulatior parposes.
Fhe KNG caom be seesdod &0 Dhe commuaar:d ey, o aadeliall valee ol 2 cae Bae wsed

We Lie the Datall=ader 21235 to document the date/time of tho Tost exacution
[xgected Cutput (Lsing de”ault RNG see¢  0) and NUIMEZR OF TESTS G

The annd uncd far the Tanden na~hev gencrater in the feat ia N
¥=11 aan ov=r-icSe this value hy rass=s-nq An interear Ta e A% 2 —8in AarcuTent necameter, 1 youn so wish.

Awbrddoddilowiibebidedilovtiioctiibecblidecdilectiibdctiiledilicsciibebiliediien

—o L dan® v ’ ~
FResutinan Nate,/ Time 207 /0218 “1=229:0¢
B A A I b w v d b A dd b wudd b wuw d b wuwd b dd b wudd b ww d b b d i b wudd b wuwd b b dd b uddbww

Crecl_ny o rendtom Fadd = & Limes:

Caddlc: pcoiticn G, roving richt, 2o in ascfc otate.
I'mddl~: peniticn = 7, raving —  rieht, “n in asfo atata.
Faddl=: positiza = 10, moving = left, s in saf= state.
Faddle: pusilica = U, woving = lell, is 1u evale slals.

Faddle: poeilica = 6, woving = richl, —g in zale zlale.
raddln~: penitinn 13, mn7vng lefr, “n in anfr atntn.

Vcrsion:

1
Author:

J Paul Gibson
See Also:

JUrit_ Paddle
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The Model View Design Pattern — PBL Session

Unit Testing the Paddle Model

4 fi] p_tests.JUnit_Paddle [Runner: JUnit 4] (0,002 s)
¢l testDefaultConstructor (0,001 s)
el testNonDefaultConstructor (0,001 s)
el testChangeDirection (0,000 s)
el testUpdatePosition (0,000 s)
exl 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:

£9 abstractions.PaddleViewSpecification

Specification of a simple paddle view for use in a video game:
« View is 360*360 square

For teaching MVC design pattern.
Yersion:

1.0.0
Author:

J Paul Gibson
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The Model View Design Pattern — PBL Session

Paddle View Specification

Ficld Summary

8tatic inv EORDER

8tatic inv VI!W-:'{IIG:'{'I

static lul yIEW WIDTH

Method Summary

Javax.Jwing.Jrrxamc cetprane ( )

void updateview()
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 View — the implementation (as a plain paddle)

(9 views.PaddleViewPlain

Implements PaddleViewSpecification
The view is a simple rectangle For teaching MVC design pattern.

Version:
1.1.0
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

(¥ models.RunnableViewablePaddle

Implements Runnable
For teaching MVC design pattern.

Version:
1.1.0
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

selView
public void setview(p zbstractions.raddleviewSpecification paddlevisw2)

Parameters:
paddlsviewz - the current view which responds to state changes

ran
public void zun{)
Every 101 ol second:
o update the paddle position

o mlorm the view (1011 has beern mhahsed) ol the updale

Specified bv:

~ur m mlerliace ava. lang. umnaklc
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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 {
Thread. sleep (DELAY) ;

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

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

while (true);

}

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

Adding a controller to the system — the specification

© p_abstractions.PaddleControllerAbstraction

Implements keyListener

Speci‘ication of a simple paddle controller for use in a video game.
Typing a character on tha keyhoard changes directior of movemert of the Paddle.
For teaching MVC design pattern.

tMethod Summary

vold| rguPrassed (Java.awt.event.KevZvent e]
Should not rzact to key presses

vold keyReleased {java.awt.cvent.KcyEvent c¢)
Should not raact to key releasas

ab“ra‘?; keyTyped(jcvd.cw..evell . KeyEvenl &)
Vol . .
Should react to kev 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 PaddleController extends PaddleControllerAbstraction{

/**

* The model being controlled by the controller
*/
PaddleSpecification paddle;

/**
* rvPaddle is the model to be controlled by the controller
*/

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

@ p_models.PaddieNVC

A first step in building a java game where a paddle corstantly moves horizontally 2t the cottem of a 2-D screen
and iLs direction is changed/centrolled by keyboard presses
lor teaching MVYC design pattem, end introducing .ava threads:

e Model I5 RuunablevVicewablePaddle
® Vicw 5 PaddleView
® (crtrolleris paddl=Controllcr

NOTE: Ihis s not intended as a good examgle of Ul develogpment in Java 1t 1s intended only 35 a gocd
introduction to the MVC design pattem
Version:
200
Author:
J Paul Gibson
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The Model View Design Pattern — PBL Session
Adding a controller to the system — the MVC structure

public PaddleBounceViewSimple(){

// Construct model
rvPaddle = new RunnableViewablePaddle(new PaddleBounce());

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

//Allow the model to see view in order to make updates when state changes
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);

2017: J Paul Gibson TSP: Advanced OO Concepts

23



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 startgame () {

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

}

2017: J Paul Gibson TSP: Advanced OO Concepts
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The Model View Design Pattern — PBL Session
Adding a controller to the system — the MVC system application

Q@ p_applications.PaddleMVC_Application

Instantiates taddl=Mvc and starts its execution
For teaching MVC dasiagn pattern.

Version:

1.0.0
Author:

. Paul Gibson

/**
* Instantiates {@link PaddleBounceViewSimple} and starts its execution <br>
* For teaching MVC design pattern.
E 3
2t 1.0.
2 J Pau
4

public class PaddleMVC_Application {

public static void main(String[] args){

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

}
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The Model View Design Pattern — PBL Session
The MVC problem

The use of the MV C 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
Change the controller so that you have to hold down a button to 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?

2017: J Paul Gibson TSP: Advanced OO Concepts
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The Model View Design Pattern — PBL Session
The MVC problem

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

Lessons?

The model and view need to be properly separated/
independent/decoupled

The model can be connected to only a single view — we need the
observer design pattern to connect it to multiple views

The controller code requires better understanding of threads
and event handling....

2017: J Paul Gibson TSP: Advanced OO Concepts 27




