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25. Frameworks

Homework 1 – Observer Pattern

From: Gamma, Helm, Johnson, Vlissides: “Design Patterns”
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35. Frameworks

Java support for the Observer Pattern
Subject j ava. ut i l . Obser vabl e
- voi d addObser ver ( Obser ver  o)

- voi d set Changed( )

- voi d not i f yObser ver s( Obj ect  ar g)

Observer j ava. ut i l . Obser ver
- voi d updat e( Obser vabl e o,  Obj ect  ar g)

Events j ava. ut i l . Event Obj ect
- Event Obj ect ( Obj ect  sour ce)

- Obj ect  get Sour ce( )
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45. Frameworks

Events
abstract public class ChangeEvent

extends j ava. ut i l . Event Obj ect  {

public ChangeEvent (  Obj ect  sour ce,

i nt  v,  i nt  c )  {

super( sour ce) ;  val ue = v;  change = c;  }

public i nt  get Val ue( )  {  return val ue;  }

public i nt  get Change( )  {  return change;  }

private i nt  val ue;

private i nt  change;

}
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55. Frameworks

Specialized Events
public class I ncr easeEvent

extends ChangeEvent  {

public I ncr easeEvent ( Obj ect  s, i nt  v, i nt  c)  {

super( s,  v,  c) ;
}

}

public class Decr easeEvent

extends ChangeEvent  {

public Decr easeEvent ( Obj ect  s, i nt  v, i nt  c)  {

super( s,  v,  c) ;
}

}
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65. Frameworks

ActiveValue – Setup
public class Act i veVal ue

extends j ava. ut i l . Obser vabl e {

private i nt  myval ;

public void r un( )  {
i nt  change;
Random cr nd = new Random( ) ;

myval  = 0;

while(  true )  {   … }
}

}
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75. Frameworks

ActiveValue – Main Loop

while(  true )  {

change = cr nd. next I nt (  11 )  - 5;

myval  += change;

sendEvent (  change ) ;

Thr ead. sl eep(  1000 ) ;

}
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85. Frameworks

ActiveValue – Event Notification
public void sendEvent (  i nt  change )  {

j ava. ut i l . Event Obj ect  e;

if(  change >= 0 )  {

e = new I ncr easeEvent ( t hi s, myval , change) ;    
}  else {

e = new Decr easeEvent ( t hi s, myval , change) ;

}

set Changed( ) ;

not i f yObser ver s(  e ) ;

}
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95. Frameworks

ActiveValue – Changing the Value
public void r eset ( )  {

set Val ue(  0 ) ;
}

public void set Val ue(  i nt  val ue )  {
i nt  change;

change = val ue - myval ;
myval  = val ue;

sendEvent (  change ) ;
}
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105. Frameworks

Class Hierarchy so far

Observable Observer EventObject

ChangeEvent

DecreaseEvent IncreaseEventActiveValue
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115. Frameworks

SignChangeObserver
public class Si gnChangeObser ver

implements j ava. ut i l . Obser ver  {

public void updat e(  j ava. ut i l . Obser vabl e s,  
Obj ect  e )  {

if(  ! ( e instanceof ChangeEvent ) )  return;
ChangeEvent  ce = ( ChangeEvent )  e;

if(  ce instanceof I ncr easeEvent  )  {
Syst em. out . pr i nt l n( " +" ) ;

}  else {
Syst em. out . pr i nt l n( " - " ) ;

}
}

}
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125. Frameworks

TextChangeObserver
public class Text ChangeObser ver

implements j ava. ut i l . Obser ver  {

public void updat e( Obser vabl e s,  Obj ect  e)  {
if(  ! ( e instanceof ChangeEvent ) )  return;
ChangeEvent  ce = ( ChangeEvent )  e;
if(  ce instanceof I ncr easeEvent  )  {

Syst em. out . pr i nt ( " ++++ " ) ;
}  else {

Syst em. out . pr i nt ( " - - - - " ) ;
}

Syst em. out . pr i nt l n( " New Val ue:  “ +ce. get Val ue( )  +

"  Change:  “ + ce. get Change( ) ) ;
}

}
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135. Frameworks

TextMain
public class Text Mai n {

public static void mai n(  St r i ng[ ]  ar gs )  {

Act i veVal ue v = new Act i veVal ue( ) ;

Obser ver  o1 = new Text ChangeObser ver ( ) ;

Obser ver  o2 = new Si gnChangeObser ver ( ) ;

v. addObser ver (  o1 ) ;

v. addObser ver (  o2 ) ;

v. r un( ) ;

}

}
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145. Frameworks

Class Hierarchy

ObservableObserver EventObject

ChangeEvent

DecreaseEvent IncreaseEvent

ActiveValue

TextChangeObserver

SignChangeObserver
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155. Frameworks

GuiMain – Adding a Graphical UI
public class Gui Mai n {
public static void mai n(  St r i ng[ ]  ar gs )  {

Act i veVal ue v = new Act i veVal ue( ) ;

Obser ver  o1 = new Gui ChangeObser ver ( ) ;
Obser ver  o2 = new Gui Si gnChangeObser ver ( ) ;

v. addObser ver (  o1 ) ;
v. addObser ver (  o2 ) ;

v. r un( ) ;
}

}
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165. Frameworks

GuiChangeObserver – Update
public class Gui ChangeObser ver  

implements j ava. ut i l . Obser ver  {  
public void updat e(  Obser vabl e s,  Event  e )  {

if(  !  ( e instanceof ChangeEvent )  )  return;
ChangeEvent  ce = ( ChangeEvent )  e;
if(  ce instanceof I ncr easeEvent  )  {

s i gn. set For egr ound(  Col or . RED ) ;
s i gn. set Text ( " ++++" ) ;

}  else {  … }
val ue. set Text ( " New Val ue:  "  + ce. get Val ue( ) ) ;
change. set Text ( " Change:  "  + ce. get Change( ) ) ;

}
…
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175. Frameworks

Adding Components
public Component  cr eat eComponent s( )  {

JPanel  pane = new JPanel ( ) ;
pane. set Bor der (

Bor der Fact or y. cr eat eEmpt yBor der (
30,  30,  / /  t op,  l ef t
30,  30)  / /  bot t om,  r i ght

) ;
pane. set Layout ( new Gr i dLayout ( 0,  3) ) ;

pane. add( si gn) ;
pane. add( val ue) ;
pane. add( change) ;

return pane;
}
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185. Frameworks

Screenshot & Demo
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195. Frameworks

View
View

Model-View-Controller Architecture

View
View

Model
(Application Interface)

Send events

Update view

Report
changes

Initiate
operation

Read
data

Report
changes

View

Controller
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205. Frameworks

Adding a Simple Reset Controller
but t on = new JBut t on( ) ;

but t on. addAct i onLi st ener (

new Act i onLi st ener ( )  {

public void act i onPer f or med(

Act i onEvent  e)  {

t heVal ue. r eset ( ) ;

}

}  ) ;

pane. add( but t on,  Bor der Layout . CENTER) ;
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215. Frameworks

Composite Pattern

From: Gamma, Helm, Johnson, Vlissides: “Design Patterns”
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225. Frameworks

Composite Pattern in Swing
Used many times

Composite is called Container

j ava. l ang. Obj ect

j ava. awt . Component

j ava. awt . Cont ai ner

j avax. swi ng. JComponent

j avax. swi ng. JPanel
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235. Frameworks

Homework 2 – Factory Method Pattern

From: Gamma, Helm, Johnson, Vlissides: “Design Patterns”
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245. Frameworks

Example Classes

Application

ImageDocument DrawingApplication

Document
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255. Frameworks

Abstract Class Application
public abstract class Appl i cat i on {

public Appl i cat i on( )  {
document s = new Ar r ayLi st <Document >( ) ;

}  

/ /  t he f act or y met hod!
protected abstract Document cr eat eDocument ( ) ;

public void newDocument ( )  {
Document  t oadd = cr eat eDocument ( ) ;
document s. add(  t oadd ) ;
t oadd. open( ) ;

}

. . .
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265. Frameworks

Interface Document

public interface Document  {

void open( ) ;

void save( ) ;

void r el oad( ) ;

void cl ose( ) ;

}
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275. Frameworks

Class ImageDocument
public class I mageDocument

implements Document  {

public void open( )  {
Syst em. out . pr i nt l n( " I mageDocument . open" ) ;

}

public void save( )  {
Syst em. out . pr i nt l n( " I mageDocument . save" ) ;

}

. . .  



Werner Dietl – Konzepte objektorientierter Programmierung, WS 05/06

285. Frameworks

Class DrawingApplication
public class Dr awi ngAppl i cat i on

extends Appl i cat i on {
public Dr awi ngAppl i cat i on( )  {  super( ) ;  }

/ /  t he over r i dden f act or y met hod r et ur ns
/ /  a concr et e obj ect  of  t ype I mageDocument .
protected Document  cr eat eDocument ( )  {

return new I mageDocument ( ) ;  }

public static void mai n(  St r i ng[ ]  ar gs )  {
Dr awi ngAppl i cat i on appl  =

new Dr awi ngAppl i cat i on( ) ;
appl . newDocument ( ) ; appl . newDocument ( ) ;
appl . newDocument ( ) ; appl . saveAl l ( ) ;
appl . c l oseAl l ( ) ;  }

}
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295. Frameworks

Example Classes

Application

ImageDocument DrawingApplication

Document
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305. Frameworks

Questions?


