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MVC Roles

® View:
°boundary layer
set of user interface components

determines what is needed for a
particular perspective of the data

“the front end”

°main responsibility
presentation issues

can create new, specific
types of views without
changing the model
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MVC Roles

® Controller:

°control layer

handles events and uses appropriate
information from user interface
components to modify the model

°main responsibility
interaction issues

MVC Design Issues

® Swing dependent part:
°views contain Swing components
°controllers are Swing listeners

® Swing independent part:

°the model should be as Swing free as

possible
e.g., not using Swing types in entity
classes



“MV"” Design

® Generalization:

Ja

cuse “model” superclass and “view”
interface
all models keep track of their views

when changed, all models notify their
views to update

all views update themselves when notified

°have application-specific model and
view classes

va Observer

® java.util.Observer interface

® public interface Observer {

}

public void update( Observable s, Object arg );

Java Observer

® java.util.Observable superclass

® public class Observable {
bﬁbl ic Observable() { ...}

/1 “all nodels keep track of their views”
public void addCoserver( Cbserver o) { ..}
public void del eteCbserver( Coserver o) { ...}

/1 “all nodels notify their views to update”
public void notifyQbservers() { ...}
public void notifyCbservers( Cbject arg ) { ...}

/1 note whether the nodel has changed
publ i c bool ean hasChanged() { ...}
protected void clearChanged() { ...}
protected void setChanged() { ...}

Java Observer

® // MyModel .java
inport java.util.*;

public class M/Mddel extends Cbservable {
private String nmessage;

public MyModel () {
nmessage = “”;

}
public String get Message() {
return message;

public void set Message( String nessage ) {
thi s. nessage = nessage;
set Changed() ;
notifyCbservers(); // clears changed flag



Java Observer

® // MyViewjava
inmport java.util.*;

public class M/View inpl ements Cbserver {
public void update( Observable s, Object arg ) {
System out . printl n(
((MyModel ) s).get Message()
)

Observer using Java Generics

® // TMiew]java
public interface TVi ewsM> {
public void update( M nodel );
}

Java Observer

® // MyApp.java
public class MyApp {
public static void main( String args[] ) {
M/Model theModel = new MyModel ();
MM ew aVi ew = new MyView();
M/MVi ew anot her Vi ew = new MyView();

t heMobdel . addObserver( aView );
t heModel . addCbser ver ( anot herView );

t heMbdel . set Message( "hello" );

Observer using Java Generics

® // ThModel.java
import java.util.*;

public class Thodel <V extends TVi ew> {
private ArraylList<V> views;

public Thodel () {
views = new ArraylList<V>();

}

public void addView( V view) {
if (! views.contains( view)) {
vi ews. add( view );
}
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Observer using Java Generics

L]
public void deleteView( V view) {
views.remove( view);

}

public void notifyViews() {
for (Vview: views) {
view update( this );

}

Observer using Java Generics

® // MyModel . java
public class MyMddel extends TMbdel <TVi ew> {
private String nessage;

public MyMdel () {
nessage = "";

}

public String get Message() {
return nessage;

}

public void set Message( String nmessage ) {
thi s. nessage = nmessage;
notifyViews();

Observer using Java Generics

® // MyViewjava
inmport java.util.*;
public class MyView i npl ements TVi en<MyModel > {

public void update( MyModel nodel ) {
System out. println( nodel.get Message() );

}

Observer using Java Generics

® /| MyApp.java
public class MyApp {
public static void main( String args[] ) {
M/Model theModel = new MyModel ();
MMV ew aVi ew = new MyView();
M/Vi ew anot her Vi ew = new MyView();

t heMbdel . addVi ew( aView );
t heMbdel . addVi em( anot herView );

t heMbdel . set Message( "hello" );
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MVC Design

® Approach:

°use a framework that supports MVC
to help structure an interactive
application

°framework is a set of cooperating
classes that forms a reusable design
in a particular domain

°reusable design and code

Who is in Control?

® Class library reuse
capplication developers:
write the main body of the application
reuse library code by calling it

® Framework reuse

°application developers:
reuse the main body of the application
write code that the framework calls
reuse library code by calling it

¢ MVC Framework

Framework

® Separation of concerns:

°framework
skeletal application code
general superclasses and interfaces

°your “customizations”
specific subclasses and implementations
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Exercise

® Design an MVC framework for

building interactive applications.

Generic Model

® // Thbdel.java

public abstract class ThWbdel <V extends TVi ew> {
private Arraylist<V> views;

protected ThWodel () {
views = new Arraylist<V>();

}

public void addView( V view) {
if (! views.contains( view)) {
views. add( view);

}

Generic View

® // TViewjava
public interface TVi ewsM> {
public void update( M nodel );

}

Generic Model

public void deleteView( V view) {

vi ews. renove( view );

}

public void notifyViews() {
for (Vview: views) {

}

vi ew update( this );
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General Command “Code Reuse”

® // TConmmand.java

public class TCommand {
public void execute( ActionEvent event ) {

}

public void execute( |tenEvent event ) {

}
}
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General Controller General Controller
® // TController.java ° public JConponent get Conponent () {
return conponent;
public abstract class TController inplenents public TCommand get Command() {
ActionLi stener, ItenListener { return command;

}
private JConponent comnponent;
private TCommand conmand; public void actionPerfor nmed(
ActionEvent event ) {

protected TControll er(

JConponent conponent, TComrand command ) { TCommand command = get Command() ;
if (command !'= null) {
t hi s. conponent = conponent; comrand. execute( event );
this. command = comand; }
} }
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General Button Controller General Menu Item Controller

® // TButtonController.java ® // TMenultenController.java
public class TButtonController extends TController { public class TMenultenControl |l er extends TController
{

public TButtonController(
JButton button, TConmmand command ) { public TMenul tenControl | er(
JMenul tem nenul tem TComrand command ) {
super( button, command );

but ton. addActi onLi stener( this ); super( menultem command );
} menul tem addActi onLi stener( this );
} }
}
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Generic Application Generic Application

® // TApp.java °
private JFrane franeg;
private JPanel content;
public abstract class TApp<M> {
public JFrame getFrame() {

private static TApp theApp = null; return frane;
}
public static TApp get App() { public JPanel getContent () {
return theApp; return content;
} }

private M nodel;

public M get Mdel () {
return nodel ;

}



Generic Application

protected TApp( String title, Mnodel ) {

if (theApp !'= null) {
return;
}

theApp = this;
this. nodel = nodel;

makeW ndow( title );

Generic Application

[ ]
private JMenuBar nenubar = null;

public void makeMenuBar () {
nenubar = new JMenuBar () ;
frane. set IMenuBar ( menubar );

}
public void addToMenuBar ( JMenu nenu ) {
if (menubar == null) {
return;
menubar. add( nenu );
}

2
[ )
private void makeWndow String title ) {
frame = new JFrane( title );
content = new JPanel ();
frame. set Cont ent Pane( content );
}
public void show) {
frame. pack();
frame.setVisible( true );
}
public void addToContent (
JConponent conponent ) {
content.add( conponent );
}
14

Example Custom Application

AP MyApp
Action

km: 0.00 miles: 0.00 (“1km )




Custom View Custom View

® // MyLabel Vi ew java ° public MyLabel Vi ew(
String |abel Text, double multiplier ) {

public class MyLabel Vi ew i npl enents TVi ew<xMyModel > panel = new JPanel ();
{ | abel Label = new JLabel ( | abel Text );
panel . add( | abel Label );
private static Deci mal Format twoPl aces = val ueLabel = new JLabel ( " " );
new Deci mal For mat ( " 0. 00" ); panel . add( val ueLabel );
this.multiplier = nmultiplier;
private JPanel panel; }
private JLabel | abel Label;
private JLabel val ueLabel; public JConponent get Conponent () {
private double multiplier; return panel;
}
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Custom View Custom Model
o public void update( MyMdel nodel ) { ® /1 WMbdel .java

doubl e val ue =

model . get Val ue() * nmultiplier; public class M/Mdel extends Thdel <TVi ew> {

private int val ue;

val ueLabel . set Text ( public MyNodel () {
twoPl aces. fornat ( val ue ) val ue = 0;
; }
} ) public int getValue() {

return val ue;

public void setValue( int value ) {
if (value < 0) {
val ue = 0;

this.value = val ue;
notifyViews();



Custom Application

® // MyApp.java

public class M/App extends TApp<M/Model > {

public MyApp(
String title, MyMdel nodel ) {

super( title, nodel );
/'l create the U
MyMai nM ew nyMai nVi ew =

new MyMai nVi ew( this, nodel );
nodel . addVi ew( nyMai nView );
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Custom User Interface

® // MyMainViewjava

public class MyMai nM ew i npl ements TVi en<MyModel > {

private MyLabel Vi ew knM ew,
private MyLabel Vi ew nmi | esVi ew

private TConmmand i ncr Conmand,
private TCommand decr Command;

private JMenu nenu;

private JMenul temincrMenul tem
private JMenul tem decr Menul tem

private JButton incrButton;
private JButton decrButton;

Custom Application

public static void main( String args[] ) {

M/Mbdel nodel = new MyModel () ;
M/App app = new MyApp( "MyApp", nodel );

nodel . noti fyVi ews();

app. get Content (). set PreferredSi ze(
new Di nensi on( 400, 200 )

)

app. show() ;

Custom User Interface

public MyMai nVi ew(

M/App app, final MyModdel nodel ) {

/'l create views
knM ew = new MyLabel i ew(

“km ", 1.0
)
m | esVi ew = new MyLabel Vi ew(
"mles: ", 0.621371192
)

/] register views w th nodel
nodel . addVi ew( knM ew );
nodel . addVi ew( nilesView);
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Custom User Interface

° /'l create commands that nodify the nodel
i ncr Command = new TCommand() {
public void execute(
ActionEvent event ) {

nodel . set Val ue(
nodel . getValue() + 1
)i
}
H
decr Coomand = new TConmmand() {
public void execute(
ActionEvent event ) {

nodel . set Val ue(
nodel . getValue() — 1
)i
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Custom User Interface

° public void update( MyMddel nodel ) {
/1 nothing to do
}

Custom User Interface

° Il views
app. addToCont ent ( knMi ew get Conponent () );
app. addToContent ( mi | esVi ew get Conponent () );

/1l controls
incrButton = new JButton( "+ 1 knt );
app. addToContent (i ncrButton );

decrButton = new JButton( "- 1 kni' );
app. addToCont ent ( decrButton );

/| associ ate conponents to comnmands
new TMenul t enControl | er (

incrMenultem incrComrand );
new TMenul tenControl | er(

decr Menul tem decr Cormand );
new TBut tonControl | er(

i ncrButton, incrCommand );
new TBut tonControl | er(

decrButton, decrConmand );

Exercise

® Draw a UML sequence diagram
for the behavior when a button is
clicked in the example
application.



