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Command

[0 Encapsulate a request as an object, thereby letting you
parameterize clients with different requests, queue or log
requests, and support undoable operations.

Client Invoker [ -'| Command
| Execute()
i
E .J Receiver
! Action() |.- bl ConcreteCommand
i Execute() O--—-—---- = aah rec&iven—hﬂcliﬂn-:ﬂ
e e e e i - ™ state
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Command

[ Command pattern decouples the object that invokes the operation from the one

having the knowledge to perform it.

[0 We can replace commands dynamically

aReceiver aClient aCommand anlinvoker
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Command Example :
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Command Example :
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Command Example :
MacroCommand
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Command

public interface Command {
public boolean execute();

public class Menu {
private HashMap<String,Command> commands = new HashMap<String,Command>();
public Menu () {init();}
private void init() {
commands.put("save",new SaveCommand());
commands.put("load",new LoadCommand());
commands.put("help”,new HelpCommand());

(...)

b
public void act() {
System.out.printin("what do you want to do (typing ‘help’ can use) ?");
command = Input.readString();
commands.get(command).execute();
b
b
public class SaveCommand implements Command { public void execute() {(...) }}

public class LoadCommand implements Command {public void execute() { (...) }}
public class HelpCommand implements Command { public void execute() { (...) }}

commands.put("save",new SaveCommand()); - Dependency ? Inversion of Control ?
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Command/
Inversed dependency

public interface Command {
public boolean execute();
public String getHelpMsg();

public class Menu implements Command {
private HashMap<String,Command> commands = new HashMap<String,Command>();
public Menu (){
this.addCommand("help",this);
b

private void addCommand(String key, Command command) {
// inversion of control
commands.put(key,command);

public void act() { System.out.printin("what do you want to do (typing ‘help’ can use) ?");
commands.get(Input.readString()).execute();

public void execute() {
// foreach keys and call getHelpMsg on the values
b

public String getHelpMsg() { return "display this help"; }
b
public class SaveCommand implements Command {

public void execute() {(...)}

public String getHelpMsg() { return "saving ..." }

public class LoadCommand implements Command {
public void execute() { (...) }
public String getHelpMsg() { return " loding ..." }

7
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Command

To use when:
B OO Mannar to realize callback functions

B Queue of requests + Command Object can have a
lifetime indepedent of the orginal request + we can
transfer Command Objects to another space of
addresses

B Undo operation : Command (with unexecute operation
+ state) + history stores executed commands

B Recoveringfrom crash = rexecute the stored
commandes

B Build system of transactions (set of changes on data)
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Strategy

O

O

Define a family of algorithms, encapsulate each one, and
make them interchangeable.

Strategy lets the algorithm vary independently from
clients that use it.

Context

Errﬂ!ﬂgy

-] Stralegy

Contextinterface()

Algorithrintedacef)

A

ConcreteStrategy A

ConcrataStrategyB

ConcreteStrategyC

Algorthminterface() I
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Algorithrminterface()
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Strategy : Example 1

public interface IncrementFunction {
public int increment(int value);

public class Simplelncrement implements IncrementFunction { ... }
public class ModularIncrement implements IncrementFunction{ ... }
public class AnotherIncrement implements IncrementFunction { ... }
public class Counter {
private int value;
private IncrementFunction incrementF;
public Counter(int value, IncrementFunction incrementF) {
this.value = value;
this.incrementF = incrementF;
b
public int getCurrentValue() {
return value;
ks

public void increment() {
value = incrementF.increment(value);

b

public void initValue(int init) { this.value = init; }
b
// ... usage

Counter simpleCounter = new Counter(0, new SimpleIncrement());
Counter modularCounter = new Counter(0, new ModularIncrement(7));
Counter anotherCounter = new Counter(0, new AnotherIncrement());
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Strategy : Example of Games

public interface Strategie {
public Coup calculatePlayerChoise(...);

public class Player {
private Strategie myStrategie;
public Player(Strategie strategie, ....) {
myStrategie = strategie;

¥

public Coup play() {
return myStrategie. calculatePlayerChoise(...);
b
b

public class StrategieRandom implements Strategie {

public Coup calculatePlayerChoise(...) {... }; // random choise
b
public class StrategieImpl implements Strategie {

public Coup calculatePlayerChoise(...) { ... }; // another calcul

// ... usage

Joueur playerl = new player(new StrategieRandom());
Joueur player2 = new player(new StrategieImpl());
new Game(playerl, player2).beginTheGame();
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Strategy . Game
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Strategy . Game

Game
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Template Method

[0 Define the skeleton of an algorithm in an operation, deferring some
steps to subclasses.

[0 Template Method lets subclasses redefine certain steps of an algorithm
without changing the algorithm’s structure.

AbstractClass

TemplateMethod() O =p============ PrmitiveOperation1()
PrimitrveOperation1()
PrimitveOperation2()

;

ConcreteClass

PrmitiveOperation2()

PrimstiveOperation1()
PrmitiveOperation2()
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Template Method : Example

At university, a teacher does some teaching hours. According to the teacher situation,
some number of hours may be considered as complements. The complement
hours are separately paid. The price of complement hour is 600 SP.

There are Three types of teachers :
Extern Teachers : all their teaching hours are considered as complement hours.

University Teachers : only the teaching hours that pass 192 hours are considered
complement hours.

Master Students : the students in Master can give courses to the under-graduate

St6uﬂents. All their teaching hours are considered as complements in the limit of
ours.

At the I~c|reation of a teacher, we precise the teacher name and the all his/her teaching
ours.

We want to write a Java ﬁrogram that allow us to know : the teacher name (name()
method)? and his/her complement hours (ch() method)? and the sum that
he/she will take for his/her complement teaching hours (sum() method)?

1) Draw the inheritance diagram? Which classes are abstracts? Where the
methods must be implemented ?

2) Write the classes in Java?
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Template Method

1 Applicability
B to implement the invariant parts of an algorithm once and leave it
up to subclasses to implement the behavior that can vary.

B when common behavior among subclasses should be factored and
localized in a common class to avoid code duplication.

L1 Participants :

B AbstractClass

[0 defines abstract primitive operations that concrete subclasses define to
implement steps of an algorithm.

0 implements a template method defining the skeleton of an algorithm. The
template method calls primitive operations as well as operations defined in
AbstractClass or those of other objects.

B ConcreteClass

[0 implements the primitive operations to carry out subclass-specific steps of the
algorithm.
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public class Merchandise {
private int weight ; // en kg
private int volume ; // en dm3

public Merchandise (int weight, int volume) {
this.weight = weight ;
this.volume = volume ;

public int weight() {
return weight ;

public int volume() {
return volume ;
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Observer/Subject

observers
. swindam |!ﬂ| . il |!
a ] C
x| 60 [ 30110
v | 50 | 30 | 20
z| BO[ 10 ] 10
H'\-_
——— change notification
———-= requests, modification
subject
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Observer/Subject : Structure

Subject

Ohsarvers

Attach{Observer)
Detach{Obsarver)
Motify() o ——— -

A

ConcreteSubject L.

GetStatel) ©---
Setstatad)

subjectstate

- o-=Update()

1
F|

for ali o in ohsernvers {E‘*

subject

-..J Dbserver

refurn subjectStale

Lipdate)
ConcreteObserver
Lipdated ) D=
ohsarvarstate

nbsenarsiate = h
subject-=GetSkate()
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Observer/Subject : Collaboration

aConcreteSubject

1

setState()

aConcreteQObserver

MNotify()

.|

Update()

GetState()

Update(}

L

anotherConcreteQObserver

GetStateJLJ
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Observer/Subjet
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Observer/Subject
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Observer/Subject
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public class TelephoneEvent extends java.util.EventObject {
public TelephoneEvent(Telephone source) {
super(source);
¥
¥
Gaall e o3 il jalias 3aal QLWL ~ew EventObject.getSource() ™
Observer pattern 4l ¢ (pbai sl W
Source J) (e Gl slaall & jaiun Observer 4 ¢ Cus Pull-model O
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Observer/Subject

Listeners J) cilgalg ciy ot o ¥ ala yall
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public interface TelephonelListener extends
java.util.EventListener {

public void telephoneRang(TelephoneEvent e);
public void telephoneAnswered(TelephoneEvent e);

}
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Observer/Subject

adapters <) < giua iy s do LAl Y Ada )
o2y lia o yai ild Listener J! W
Adapter Jb Listener 3 Jlaiu) aa dgal ol aul 58 Coall 122 anl W

public class TelephoneAdapter implements
TelephoneListener {

public void telephoneRang(TelephoneEvente) {}
public void telephoneAnswered(TelephoneEvent e) {}
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Observer/Subject
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import

java.util.*;

private ArrayList<TelephoneListener> telephoneListeners = new ArrayList<TelephoneListener>();
public void ringPhone() {
fireTelephoneRang();
}
public void answerPhone() {
fireTelephoneAnswered();
}
public synchronized void addTelephoneL.istener(TelephoneListener [) {
if (telephoneL.isteners.contains(l)){ return ; }
telephoneListeners.add(l);
}
public synchronized void removeTelephoneListener(TelephoneListener 1){
telephoneListeners.remove(l);
}
private void fireTelephoneRang() {
ArrayLis<TelephoneListener> tl = (ArrayList<TelephoneListener>) telephoneListeners.clone();
if (tl.size() ==0) { return; }
TelephoneEvent event = new TelephoneEvent(this);
for (TelephoneListener listener : tl) {
listener.telephoneRang(event);

}
}
private void fireTelephoneAnswered() {... }
}
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Observer/Subject

ALuad) i ghual iy 3 ; 4 Al yal O
Ler ddasi all Listeners ) 2 o ¥ Lgle Lo Cagiuall o2a ]
public class AnsweringMachine implements TelephonelListener {

public void telephoneRang(TelephoneEvent e) {
System.out.printin("AM hears the phone ringing.");
b

public void telephoneAnswered(TelephoneEvent e) {
System.out.printIn("AM sees that the phone was answered.");
b

by

class MyTelephoneAdapter extends TelephoneAdapter {
public void telephoneRang(TelephoneEvent e) {
System.out.printin("I'll get it!");
b

¥

public class Person {
public void listenToPhone(Telephone t) {
t.addTelephonelListener(new MyTelephoneAdapter());
b
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Observer/Subject

s Aty [0
public class Examplel {
public static void main(String[] args) {
Telephone ph = new Telephone();
AnsweringMachine am = new AnsweringMachine();
Person bob = new Person();

ph.addTelephonelListener(am);
bob.listenToPhone(ph);

ph.ringPhone();
ph.answerPhone();
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Observer/Subject : MVC

[0 Define a one-to-many dependency between objects so that when one
object changes state, all its dependents are notified and updated

interface Chsenvable
Chbys ervar o= .
E— = +aitachiobserverObsenen void
* LECE L) Yo ' +gdelac obsarser Dbsanser void
_— = + ol o
i} £y
Corntrolher i Yiewe Model
—3 — = -modelState:int
il SancIxAtmanACOanmmL mode +altach{obsemwerDbsernerivoid
M plusialin i ~| +detachiobsemer Observen vold
+niofifyl void enaiifyd:vold
i +getStated int
made A
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Observer/Subject
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Listeners of Components as

events sources of events
- - Button
ActionListener A List
_ ™ Menultem
actionPerformed TextField
AdjustementListener
< scrollbar
adjustementValueChanged
ltemListener Checkbox
; <t CheckboxMenultem
itemStateChanged Choice
! List
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T
Listeners of

events

Components as
sources of events

ComponentListener

Q

Component

componentMoved

componentHidden
componentResized
componentShow

TextListener

< TextComponent

textValueChanged

ContainerListener

Q

Container

componentAdded

comnonentRaemonved
A*AY Al | INVI LA 2 R ALY ZA R BAYA'AAY.|
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Listeners of
events

FocusListener

Components as
sources of events

focusGained
focusLost

KeyL.istener

keyPressed
keyReleased
keyTyped

MouseMotionListener

mouseDragged

moucahMnved
IR BAYAY A2 A AAYA'AYA"Y |

< Component
< Component
< Component
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T
Listeners of

events

Components as
sources of events

MouseL.istener

Q

Component
mousePressed

mouseReleased
mouseEntered
mouseExited

mouseClicked

WindowListener

windowClosing

windowOpened
windowlconified
windowDeiconified

Q

Window

windowClosed
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class ButtonsPanel extends JPanel implements

class ButtonsPanel extends JPanel implements

ActionListener

ActionListener {
{ i public void actionPerformed(ActionEvent e)
private JButton yellowButton, redButton, {
blueButton; Object source = e.getSource();
Color coleur = getBackground();
public ButtonsPanel()
{ if(source == yellowButton)
yellowButton = new JButton("Yellow"); _ coleur = Color.yellow;
4B ~ 1B "Red™: else if (source == redButton)
redButton = new JButton("Red"); coleur = Color.red:
blueButton = new JButton("Blue"); else if(source == blueButton)
coleur = Color.blue;
add(yellowButton);
add(redButton) setmackoround(coleur
add(blueButton); 3 P ’
}
yellowButton.addActionL istener(this);
redButton.addActionListener(this);
blueButton.addActionListener(this);
}
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Visitor

[0 Represent an operation to be performed on the elements of an object
structure.

[ Visitor lets you define a new operation without changing the classes of

the elements on which it operates.
lale Jand Al Slallaall 5 dima Gldara 435 G Jeady
Composite Pattern J) ae Jazy
D O el (e 2 Ll
Glbladl3aly W
(Visitor) Clallecllsasly, W
Leliand () 92 Cladarall de 2 (o alic Adlily ey

O
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Visitor

Client

| Visitor

VisitConcrateElementA{ConcretetlementA)
VisitConcreteElement&ConcreteElement8)

A

ConcreteVisitori

ConcreteVisitor2

VisitConcreteElementA{ConcreteElermeantA)
VisitConcreseElementB(ConcreteElements)

VisitConcreteElementA{ConcreteElementA)
VisitConcreteElementB{ConcreteElemeniB)

ObjectStructure —rcl Element

AccepifVisitor)

A

l

ConcreteElementA

ConcreteElemeniB

OperationA(]

OperationB()

AccaptiVisitar v) Q@
I
1
I
1

V- :-VisitConcre!eEbmmA(ths]ﬂ

Accept(Visiter v) o
|
1
1
1

v-=VisitConcrete Eleme'\tB(lhis)ﬂ
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Visitor

anObjectStructure

1

Accepl{aVisitor)

|

Accept[a\isitor)

aConcreteElementa aConcreteElementB aConcreteVisitor

WisitConcreteElementAiaConcreteElament |

Oiperationdd)

| VisitConcreteElementB{aConcreteElementB)

L OperationBi)
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Visitor

[1 Example : Display of collection

B The problem = modification of object types contained in
the collection

public void messyPrintCollection(Collection collection) {

for (Object o : collection) {
System.out.printin(o.toString());

}

Soft Eng 3 - Damas - 3, Al auly 49
2009



Visitor

[1 Example : Display of collection
B [ntroduction to processing collection of collections

public void messyPrintCollection(Collection collection) {
for (Object o : collection) {
If (0 instanceof Collection)
messyPrintCollection((Collection) 0);

else
System.out.printIn(o.toString());
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Visitor

[0 Example : Display of collection
B  Addition of another modification of processing

public void messyPrintCollection(Collection collection) {
for (Object o : collection) {

if (0 instanceof Collection)
messyPrintCollection((Collection)o);

else if (o instanceof String)
System.out.println("’"+o0.toString()+"’");

else if (0 instanceof Float)
System.out.printin(o.toString()+"f");

else
System.out.printin(o.toString());
¥
}
OCP?
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Visitor : Solution Visitor

public interface Visitor {
public void visitCollection(Collection<Visitable> collection);
public void visitString(String string);
public void visitFloat(Float float);
by
public interface Visitable {
public void accept(Visitor visitor);
by

public class VisitableString implements Visitable {
private String value;
public VisitableString(String string) {
value = string;
¥

public void accept(Visitor visitor) {
visitor.visitString(this.value);
b
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Visitor : Solution Visitor

public class PrintVisitor implements Visitor {
public void visitCollection(Collection<Visitable> collection) {
for (Visitable v : collection) {
v.accept(this);
¥

}

public void visitString(String string) {
System.out.println("’"+string+"");
}

public void visitFloat(Float float) {
System.out.printin(float.toString()+"f");
¥
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Visitor : Summary
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ReflectiveVisitor

public interface ReflectiveVisitor {
public void visit(Object 0);
b

public class PrintVisitor implements ReflectiveVisitor {
public void visit(Collection collection) { idem }
public void visit(String string) { idem }
public void visit(Float float) { idem }
public void defaultVisit(Object 0) { S.o.p(o.toString()); }
public void visit(Object 0) {

try {
Method m = getClass().getMethod("visit",
new Class[] {o.getClass() });
m.invoke(this, new Object[] { 0 });
h

catch (NoSuchMethodException e) {
this.defaultVisit(o);

b
b
¥
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And other patterns

Selection Pattern ?
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Selection Pattern

A flat renting agency allows clients to choose flats according to different criteria. The agency contains several flats.
The flats are defined by the number of rooms and the renting price for one month.

Give the code of the Flat class?

Give the code of the Agency class?

We defined the interface Criteria as :

public interface Criteria

{
public boolean corresponds(Flat x);

/

O Give the code of the class CriteriaPrice? This class is an implementation of Criteria interface. This class
verifies if the flat price is less than the price defined at the creation of this criteria?

O Give the code of the class CriteriaRooms? This class is an implementation of Criteria interface. It verifies if

the room number of a flat is great than the room number defined at the creation of this criteria?

The Agency class has a method selection(Criteria c) that returns a list of flats that corresponds the criteria passed in
parameter.

O Add the code of the selection(Criteria ¢) method to the Agency class?

O Add the code of the add(Flat f) method to the Agency class? This method add a flat to the agency.
O Write a Test class where :

u You create an agency?
| You create two flats and you add them to the agency?
| You create a criteria that allow us to search flats whose price is less than 10000 SP?
| Use the precedent criteria to search the Agency flats that verify this criteria? Display these flats?
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Selection Pattern

Sometimes, we need to look for flats that verify several criteria.

[0  Write a class ComplexCriteria that can be composed from several Criteria?
This class is an implementation of Criteria interface? This class verifies if a
flat corresponds all the criteria composed in this Criteria?

[0 Write a Test class where :

You create an agency?
You create two flats and you add them to the agency?

You create a criteria that allow us to search flats whose price is less
than 10000 SP?

You create a criteria that allow us to search flats whose room
number is great than 5 rooms?

Use the precedent two criteria with an instance of ComplexCriteria
In order to look for the Agency flats that verify these two criteria?
Display these flats?
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Selection Pattern

Soft Eng 3 - Damas - 3, dpual auly
2009

60



