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5. Frameworks

Homework 1 — Observer Pattern
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5. Frameworks

Java support for the Observer Pattern

= Subject > java. uti |l . Cbservabl e
- voi d addCobserver ((oserver 0)
- voi d set Changed()
- voi d noti fyQObservers(QObj ect arg)
* Observer > ava. uti| . Cbserver
- voi d updat e(Qoservabl e o, Object arg)

= Events 2> java. uti| . Event Qbj ect
- Event Obj ect (] ect source)
- (bj ect get Source()
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5. Frameworks

Events

abstract public class ChangeEvent
extends java. util.Event Ooject {

publ i ¢ ChangeEvent ( (bj ect source,
Int v, int ¢ ) {
super (source); value = v; change = c; }

public int getValue() { return val ue; }

public 1nt getChange() { return change; }

private int val ue;
private iInt change;

}
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5. Frameworks

Specialized Events

public class | ncreaseEvent
ext ends ChangeEvent {
public | ncreaseEvent (bject s,int v,int c) {
super(s, v, C);

publ i c cl ass DecreaseEvent
ext ends ChangeEvent {
publ i ¢ DecreaseEvent (Object s,int v,int c) {
super (s, v, C);
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5. Frameworks

ActiveVaue — Setup

public class ActiveVal ue
extends java. util.Cbservabl e {

private 1 nt nyval;

public void run() {
| Nt change,;
Random crnd = new Randon{) ;

nyval = O;
while( true ) { ... }
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5. Frameworks

ActiveValue— Main Loop

while( true ) {
change = crnd. nextInt( 11 ) - 5;

nyval += change;
sendEvent ( change );

Thr ead. sl eep( 1000 );
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5. Frameworks

ActiveVaue — Event Notification

public void sendEvent( 1 nt change ) {
java. uti | . Event Qbj ect e;

| f( change >= 0 ) {

e = new I ncreaseEkvent (this, nyval, change);
} else {

e = new DecreaseEvent (this, nyval, change);

}

set Changed() ;
noti fyQoservers( e );
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5. Frameworks

ActiveVaue — Changing the Vaue

public void reset() {
set Val ue( 0 );

}

public void setValue( Iint value ) {
| nt change;

change val ue - nyval;
nyval = val ue;

sendEvent ( change );
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10

Class Hierarchy so far
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11

SignChangeObserver

public class Si gnChangeCQbserver
| npl ements java. util. Qoserver {

public void update( java.util.Qoservabl e s,
Cbject e ) {

1f( !(e 1 nstanceof ChangeEvent)) return;
ChangeEvent ce = (ChangeEvent) e;

| f( ce I nstanceof |ncreasekEvent ) {
Systemout.println("+");

} else {
Systemout.println("-");

}

}
}
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TextChangeObserver

publ i c cl ass Text ChangeCQbserver
| npl ements java. util. Qoserver {

public void update(Observable s, (bject e) {
1f( !'(e 1 nstanceof ChangeEvent)) return;
ChangeEvent ce = (ChangeEvent) e;

| f( ce I nstanceof |ncreasekEvent ) {
Systemout.print("++++ ");

} else {
Systemout.print("---- ");

}

Systemout. println("New Val ue: “+ce.getVal ue() +
Change: “ + ce. get Change() );
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TextMan

public class Text Main {
public static void main( String[] args ) {
ActiveVal ue v = new ActiveVal ue();

(bserver ol
(bserver 02

new Text ChangeQoserver () ;
new Si gnChangeQoserver();

v. addQbserver ( ol );
v. addQbserver( 02 );

v.run();
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Class Hierarchy

Observer === 1 Observable
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GuiMain — Adding a Graphical Ul

public class Gui Main {
public static void main( String[] args ) {

Acti veVal ue v = new Acti veVal ue();

Cbserver ol = new @i ChangeObserver();
(bserver 02 = new @i SI gnChangeCbserver () ;

v. addCbserver( ol );
v. addCbserver( 02 );

v.run();
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GuiChangeObserver — Update

publ i c class @i ChangeCbserver
| npl enents java. util. CQoserver {

public void update( Qbservable s, Event e ) {

1f( ! (e Instanceof ChangeEvent) ) return;
ChangeEvent ce = (ChangeEvent) e;
| f( ce 1 nstanceof | ncreaseEvent ) {

si gn. set Foreground( Col or. RED ) ;

Si gn. set Text (" ++++");
} else { ...}
val ue. set Text (" New Val ue:
change. set Text (" Change: "

+ ce. get Change());

+ ce. get Val ue());
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Adding Components

publ i ¢ Conponent createConponents() {
JPanel pane = new JPanel ();
pane. set Bor der (
Bor der Fact ory. cr eat eEnpt yBor der (
30, 30, // top, left
30, 30) // bottom right
);
pane. set Layout (new Gi dLayout (0, 3));
pane. add( si gn) ;
pane. add( val ue) ;
pane. add( change) ;

return pane;

}
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Screenshot & Demo
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Model-View-Controller Architecture
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Adding a SImple Reset Controller

button = new JButton();
but t on. addAct 1 onLi st ener (
new Acti onLi stener() {
public void acti onPerforned(
Actl onEvent e) {
t heVal ue. reset ();

o)

pane. add( butt on, BorderLayout. CENTER);
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Composite Pattern
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Composite Pattern in Swing

» Used many times
= Composite Is called Container

j ava. | ang. (bj ect
A —j ava. awt . Conponent <
—J ava. awt . Cont ai nef--
—j avax. sw ng. JConponent
h—j avax. sw ng. JPanel
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Homework 2 — Factory Method Pattern

Creator
Froduct =
FactoryMeathody)
' = §
AnOperation() A I ;.:!.mduc. FactoryMethod()
ConcreteProduct " ““““““ ConcreleCreator
FactoryMethod({}] O-fF-----—-1 return new ConcreteProduct

From: Gamma, Helm, Johnson, Vlissides: “Design Patterns”
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Example Classes

Document e Appllcatlon
A A
|
ImageDocument DrawingApplication
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Abstract Class Application

publ i c abstract class Application {

public Application() {
docunents = new ArrayLi st <Docunent >();
}

// the factory nethod!
prot ected abstract Docunent creat eDocunent();

public void newDocunent () ({
Docunent toadd = createDocunent();
docunent s. add( toadd );
t oadd. open() ;
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| nterface Document

public I nterface Docunent {
vol d open();
vol d save();
vol d rel oad();
vol d cl ose();
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Class ImageDocument

public class | nageDocunent
| npl enment s Docunent {

public void open() {

Systemout.println("l nmageDocunent. open");

public void save() {
System out . println("l mgeDocunent . save");
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Class DrawingApplication

public class Draw ngApplication
ext ends Application {
publ i c Draw ngApplication() { super(); }

[/ the overridden factory nethod returns

[/ a concrete object of type | nmageDocunent.

prot ect ed Docunent createDocunent () {
return new | mageDocunent (); }

public static void main( String[] args ) {
Draw ngAppl I cati on appl =
new Draw ngApplication();
appl . newbDocunent (); appl. nemibcunﬁnt();
appl . newDocunent (); appl . saveAl | ();
appl .closeA |l (); }

}
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Example Classes

Document e Appllcatlon
A A
|
ImageDocument DrawingApplication
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Questions?
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