Design patterns
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Recall of the object designs

One class = one responsibility
Better extend than modify
Liskov substitution principles
One interface per client

Dependency inversion principle
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Example

Problem Solution

We need those ‘ We apply locally
actions to be a suitable
extended micro-architecture.
and undone.
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/Non functional property \

« Easy to understand

I Design pattern is about..

e Easy to maintain

« Easy to test

\_ /




Wisdom: do not reinvent the wheel

Integers
Matrices
Rubik's cube...

Same concepts

N4
Group theory

(Evariste Galois)
Subgroup

Order of an element

UML Editor
Pong algorithm suite

Drawing software

Same solutions

7

Design patterns
« Fagade »

« Visitor »



Wisdom: some vocabulary!

As the extension

Q is Galois....

The creme anglaise
Is perfect with
with this cake.

Let us apply
the Visitor pattern.

€&




The idea of design patterns comes from architecture

* Christopher Alexander : anthropologist
and architect

 |dea of reusable concepts




Design patterns

.
Design Patterns
Elements of Reusable
Object-Oriented,Software
Erich Gamma
Richard Helm
Ralph Johnson
John Vlissides
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Foreword by Grady Booch

(]

1995 : Gamma, Helm, Johnson et
Viissides. Design Patterns -
Elements of Reusable Object-
Oriented Software



I Outline: a trip in the design pattern countryside!

* Creational patterns
I « Structural patterns

* Behavioural patterns



Creational patterns

* Abstract factory
* Prototype



YOU want to design a software for learning algorithmic

effacer tout

attribuer

gy atl:rihuer 0

methe x a  =xx

mettre v 5 [ yy

attribuer



Need: to adapt the software to different environments

~ om Hindows

effacer tout L| NUX
=¥ | atHbuer

Ay | attribuer [1] MacOS
methe x a E

mettre v & vy Android

attHibuer



I Need: to design the software for different kinds of user

 om s

effacer tout
attribuer

_-EI- Wy atl:rihuer 0
mettre x 3 (xx) ng h'SChOOI

methre y 5 [ yy students

attHibuer




The hell: you have created objects at any part of your
software!

Loy
Puby g = 3
Prop tl-‘-l
‘.:‘rug-oct'::",-'f . s
TOtecs gy
eq TDg
Pubg ; 5
meesins @
Moy
=1
ety o SWhner) 1 package test;
£ - 'r-at'*'-’d( f 2
J "u-!-'U_T. h:‘-uﬂ,)_ . ) i i
4 - F-import java.io.I0Exception:
Prog,, :
Fap 'j'-'tad Yesg 5 dimport jhib.petitlien.facade.LittlelLinkException:
CSleg g, 2 ¢ & import jbhiZb.petitlien.facade.lLittlelLinkRequest:
5 s 7
& dimport junit.framework.TestCase:
=]
. 10 public class TestPetitlLien extends TestCase |
[Mezsagelriven (nappedifane = "jns/mylueus™)
public class 3tockProcesslistencrMDE implements Messagelistener | | LI 7 7 tithien() throws IOException |
AWebServiceRef (name="sun-web. serviceref /SynchronousSanpleService™) St request =
com. sun. ca.ndb, Synchronousianpleliervice service; new -inkRequest ("HonlrlTresLong”, "Alias");

= A%% Creates a new inatance of StockProceaslistenerMDE #/ ) )
. LittlelLinkRegquest reguesti =

= T - 0T :zslistenerMDB () | . ) . .
E new LittleLinkRegquest ("MonUrlTresLong™, "4™1: // Alias automatigue
new o
String petitlien = regquest.getLittlelink():
= - izage (Message message) | String petitLi-~" — w-mwmm «» ~~gLittleLink():
try | System. out.pri

com. sun. ca.ndb. MyPortType port = service.getSynchronousSamplePortHame () ; System. out.pri new

String ide = message.getStringProperty(”id™): } catch (Littlelin

double price = message.getDoubleProperty|"price™); e.printictackTrace (]

int nolfStocks = nessage.ge ztocks") ; }

Ccol. sun. ca.ndb. OperationdRe om. Suti. ca. ndb, OperationfiRegquest [ ) ; ki

reqgql.setIdiide); new

regl.setPrice (price);
reql.setHo0fStocks (nolfitocks) ;
com. sun. ca.ndbh. OperationdPesponse resp = port.operationf(redql);
System, out.printlni"Fesult = "+resp.getReturnValue());
} catch (Exception e] {
e.printStackTrace() ;




Non maintainable solution

b = new brickCleanAll() ;

!

if(forKids)
{
b = new brickCleanAllForKids() ;
b
else
{

b = new brickCleanAllForHighSchoolStudents() ;



I Non maintainable solution
b = new brickCleanAll() ; It violates -
1) the open closed principle
1 (better extend than modify)

b = new brickCleanAllForKids() ;

b = new brickCleanAllForHighSchoolStudents() ;



Non maintainable solution

b = new brickCleanAll() ; It violates -
1) the open closed principle
(better extend than modify)
1 2) The dependency inversion principle

(do not depend on concretions)

if(forKids)
{
b= nev@leanAllFor@
)
else

d
b= neV\@leanAllForHighSchoolStu@;

b




Abstract factory

a X

We need to adapt
our software to two We apply the
different kinds of users. abstract factory pattern.
How to do this?

N




Solution: to isolate the object creation in factories

please...
create
a “CleanAll” brick.




Solution: to isolate the object creation in factories

for Kids
please...

create
a “CleanAll” brick.

R




Solution: to isolate the object creation in factories

please...

for high-school
students

create
a “CleanAll” brick.




I Abstract Factory pattern

I b = new BrickCleanAll() ;

|

AbstractFactory
factory
= new FactoryForKids()

()
-

-

factory.getNewBrickCleanAll()



Abstract Factory pattern

FabriqueAbstraite

BriqueEffacerToutEnfant

|
__________ r-r-----FabriquelLyceenf| - - - - - = = = - -
U
U
U
BriqueEffacerTout : ' ZoneEdition
|
U
U
————— é——— | | F—————$———————'I
: U I I
|
I : ZoneEditionEnfant ZoneEditionLyceen
U
U

instancile _A

BriqueEffacerToutLyceen




Patron de conception : fabrique abstraite

<<Interface>>

FabriqueAbstraite

+ createllassedA(...) : ClasseA
+ createClasseB(...) : ClasseE

Fabrique2

+ createClasseA(...) : ClasseA + createClasseA(...) : ClasseA
+ createClasseB(...) : ClasseB + createClasseB(...) : ClasseB
|. . . LN ’ . . .|
Ilnsh::ncm- instancie ,f instancie instancie |
A Y Fd
| <<iInterface>> \ <<Interface>> |
| ClasseA X, ClasseB |
' 7 & 0 |
| L ,f . L |
+ [T == h [~
| |

ClasseAl

ClasseA2

| +

Aq

ClasseB1

ClasseB2




Sequence diagram for the Abstract Factory pattern

___iConcreteFactory |
| CreateProductAl)
|
|
|
: create()
! P B | p:ConcreteProductA |
_________________ T 1
__ CreateProductBi()
—
i create()

g

Source : cours de Noeél Plouzeau



Conclusion on the abstract factory

Good points
« depends on abstraction

« platforms are isolated (less coupling)

Bad points

« Factory is difficult to maintain ~ but in fact it would worse
with the abstract factory pattern!



Build objects from a model: prototype pattern
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Source : logiciel Dia



Needs

« Copy objects

« Being able to add elements
to the palette

Map, Isometric
=D ==
& || & |2
22| 2| B
> »
& 1A

1 [[H]
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DO NOT DO THAT: one creation per button!

new House (Color.RED,
Color.WHITE, 16, 32,

new Tree (Color.GREEN,

Color.BROWN, 8, 32,

Map, Isometric
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TO DO!

Map, [sometric

-
& D&

Each button contains e

a prototype to clone. does

1|

AN




Prototype pattern

Client

Prototvpe

+0peration () swolid Prototype +Clone () iwoid

A

ConcretePrototypel ConcretePrototype s

+Clone () iwoid +C1lone () swoid

Source : wikipedia



Conclusion on the Prototype pattern

e + Buttons depend on abstraction
e + Only one class for buttons

e - Clone to implement



Structural pattern

To adapt an object to a given interface (~ adaptor)
To propose a simplified interface (~ facade)
Divide responsibilities (~ bridge)

Recursive structures (~ composite)

Add many features (~ decoration)



Need

| have implemented rectangles, ellipses

in my software...
But | also want to use

graphics for statistics...
GraphicalObject

getBounds() : Rect

_
o N

»

/N

Rectangle Ellipse

B Column 1
B Column 2
Column 3

oSO N b~ OO

Row 1 Row 2 Row 3 Row 4

LibreOfficeGraphics
width : .
height LibreOffice proposes

But the interface

such graphics...

is different...

-



Solution

| have implemented rectangles, ellipses

in my software...
But | also want to use

graphics for statistics...
GraphicalObject

getBounds() : Rect

<
-_—
o N

»

/N

Rectangle Ellipse

B Column 1
B Column 2
Column 3

oSO N b~ OO

Row 1 Row 2 Row 3 Row 4

StatGraphics

\ LibreOfficeGraphics

width

height




Adaptor

< <lhterface>>

IAdaptateur

+ requéte )

2y

Adaptateur utiise _y, | Adapté

+ requéte () + requételSpécifique ()

source : Wikipedia



(+

(* 2 3)

Other story: new need!

o)

Scheme
evaluator

11



What | have...

| may use the library kawa (a JAVA library for
parse/compile/interpret Scheme code and handle Scheme
environments)

S BBy Package Class Use Tree Deprecated Index Help
Packages FREV MEXT FRAMES NO FRAMES
anu bri
anu.bytecode
gnu.commonlisp.lang Packages
gnu.ecmascript il
gnu.brl
All Classes m Contains classes to generate. read, write, and
gnu.bvtecode , ; ]
AbstractFormat print Java bytecode in the form of . class files.
AbstractHash Table
AbstractScriptEngineFactory gnu.commonlisp.lang
AbstractSequence -
AbstractWeakHashTable gnu.ecmascript
AbstractWeakHashTable WEnRfry Supports Expression, and various related
ACcess ox Expression, .
AccessExp S classes need to compile programming languages.
AJdO Provides various building blocks for buildin
AddOp gnu.jemacs.buffer Em‘n ehs];arm-usdi § Dlocks o &t
AncestorAxis - macs-like text editor.

4 T ¥ 4 T ¥

m






Source : Patterns in Java, Volume 1: A Catalog of Reusable Design Patterns lllustrated with UML, Second Edition by Mark Grand



I Difference between Facade and adaptor
Facade Adaptor

I  We need and create an  We need to adapt an object
interface to a given interface.



New problem: to divide responsibilities

» (Good: we are able to

Music modify the way we emit
Synthesizer voice (soft, hard, 8bit like...)
{abstrach . Bad: we want also to
+ PlayMidi modify the way a sound is
- EmitVoice played (strict rhythm,
rubato...)
T
Music

Synthesizer |

+ EmitVoice




Solution: bridge design pattern

S mﬂii:izer «interfaces
d {abstract) Voice Emitter
r .
jr ;ﬁ-ﬁfxﬂﬂe + EmitVoice
hsie Voice
Synthesizer | Emitter |

- PlayMidi




« Composite »

Recursive objects:

File and folders

Expressions

Structure of a document

Commands (we will see in a few minutes)
Etc.



« Composite »

Objet

+ operationi)

T

ObjetSimple

ObjetComposite

—

+ opération()

+ opération()
+ ajouter(ockjet :
+ retirer(okjet :

Okjet)
Okjet)

Source : wikibooks



To handle decorations

A window may:

Have / not have a border
Have / not have scrollbars
Have / not have a background
Handle / not handle zoom

Have / not have special effects
Etc.



Multiple solutions

If you can modify the
Interface and the window
class:

* Use “if”

« Use a kind of bridge?

If you can NOT modify the
interface and the window
class:

Inheritance

The design pattern
“decorator”



With inheritance

on aurait 2"

Beverage
description
— classes
costf)
L] 1 4
b i différentes !
L]
ﬁx\ EspressoWithSteamadMilk
HouseBlendWithSteamedMilk DarkRoastWithSteamed DecafWithSteamedMilk andMacha
andMocha endMacha -
HouseBlen - - andMocha costf)
] 0 / e cost]) —
it —] EspressolflithSteamedMilk
- Dalt'Rluntﬂith“h:lmdllilll: T — v
coetf) andCaramel andCaramel coatf)| EspressoWithWhipandMocha
Huoal y .
HouseBlel ) DarkRoastiithiy == Oncabii oo —
cost]) —1
HousaBlandii ! costi}
and] cost]) DarkRoas coel] Dec | ot r y
costi) TToTEETE 505 cost} DecafWithSoy |
HouseBlendWith] osiy DarkRoastiithSteamedMilk DecolithSteamedii | ooty
andS L EspressoWith]
oy —  Espr r =
HouseBlendWithWhi k " "
i DacafWithSteamedMilk || 1)
— DarkRoastWithSteamedif— = = _ 7 oo DecaWihScyandioche
’ HouseB| cost) cosl]) Decy
ot} E cosll)
0 ,
HouseBlendWithWhipandSoy Dark Roastill cost]) coslf) =
coes) [ coatf} EspressoWithSteamedMilk
cosi) - andWhip
i DarkRoastWithSteamedMilk r DecafWithSteam
aniblbi EspressoWithWhipandSoy
DarkRoastWithWhipandSoy DecafWithiWhipandScy
cost()
cost]) cost()




(interface
of a window)

“Decoration” design pattern

«interface»
AbstractServicelF

Operationi{

)
Operation2( )

ConcreteService

Operation( )
Operation2( )

A simple window

1

A Extends

AbstractWrapper

Operation( )
Operation2( )

i

* With “decoration”
design pattern:
O(n) classes.

Abstract decorator

ConcreteWrapperA

Operation( )
Operation2( )

ConcreteWrapperB

Operation( )
Operation2( )

Concreate decorator
(as “window with
special effects”)



Conclusion sur le patron « Décorateur »

+ Meilleure maintenance que des « if »
+ Less classes than with inheritance
+ Possible to modify a decoration dynamically

- Behavior not clear...
new FenetreBordure(new FenetreFond(f))

~ new FenetreFond(new FenetreBordure(f)) ?



Behaviour design patterns

Dependency inversion principle
Data converter
Cancel feature

Change the behaviour of an object



Need: to refresh the graphical user interface

P
='_ UU. Corbeille » - |~H~| Rechercher... O |

Organiser ¥ Vider la Corbeille Restaurer tous les éléments =+ O @
, i Favoris Supprimez tous les fichiers de la B
! Corbeille pour libérer de I'espace § . =
B Bureau : chiers
disque.
IT 4 Teléchargements -
® Ancmin SV

[P e Dossier de fichiers

. fichier de logiques

. SV
] . tableau_methods_files | Dossier de fichiers
7l . MetbeansProjects P
b - - 'l-l
. site professionel S g -
. lotrecscheme il _ Dossier de fichiers 1 f. . '
‘g5 661 élément(s) s F ﬁ
I} o : ,
i ¥ Corbeille
1 L]

Source : interface de Windows 7



Need: to refresh the graphical user interface

EEIT)

~

& patrons de conception.odp - OpenOffice.org Impress

Eichier Egitin:un Affichage Insertion Format Qutils Diaporama  Fenétre  Aide

BB ([ Ba YE B-o - D]

x

Diapos

Plan | Motes | Prospectus | Trieuse de diapositives

2

T Assurer la cohérence d'une interface
graphique

m

Diapo 2

Cliguer pour gjowtas vn texts

i e [ oo e o o L e e
A W

»

L@@ -e-E-P-w X 2 @ )

i1 8,27/-116  :£%0,00x0,00 - Diapo 3 /11

Source : OpenOffice.org Impress




Tz Gul
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Comm
e T
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Modem Control Protocol
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Analysis
Comm
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Modem Control Protocol Database
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Message
Manager




Solution: Listener

/

We may apply
the pattern Listener.

Need: to refresh the
graphical user interface How to do that?

N




The two zones
(listeners)
listen the data
(subject).

Listener

o patrons de conception.cdp - OpenOffice.org Impress =

Fichier Edition Affichage Insertion Format Outils Diaporama  Fenétre  Aide

—_— — . »
=2 H V|-/| = |$ g - = ih

ormal Plan| Motes | Prospectus

Trieuse de diapositives

Assurer la cohérence d'une interface
graphique

8,27/ -1,16 550,00 %0,00

-
LR IR . S SO g 7Y

*

-

Diapo 3 /11




sinterface:
Subject

Listener

attach(o:Observer)
detach({o:Observer)

}

ConcreteSubject
subjectState
attach{o:Observer)
detach({o:0Observer)
notify()

nn;[ify.r: =

for all o in observers {

o.update()

«interfaces
Observer

update(s:Subject)

ConcreteObserver

observerstate

update(s:Subject)




Other application of the Listener design pattern:
input/output

Insert

4

-

||

Format Tools 5Slide Show Window  Hel
FEC  FAEC |
] e | & Q- =
v | |24 v | |on 4 A A
"Bold (Ctrl+B)
w - ‘EIIdES
Click!

f

Listener




Autre application de « Observateur » : gestion des
événements souris en JAVA

sinterface:
Subject

attach(o:Observer)
detach({o:Observer)

}

ConcreteSubject
subjectState
attach{o:Observer)
detach({o:0Observer)
notify()

A button for instance

nn;[ify.r: =

for all o in observers {

o.update()

«interfaces
Observer

update(s:Subject)

ConcreteObserver
obsernverstate
update(s:Subject)

The listener reacting when
the button is clicked



Model - view - controller

utily

Controller

SR

Model
(data)




Model - view - controller

- = Controller

USes

subscribes



tex

Another application for Listener: data converter

>

LaTEX to HTML

>

.html



I tex

.html

tex

Another application for Listener: data converter

>

LaTEX to HTML

>

>

HTML to LaTEX

>

LaTEX to
LibreOffice.Writer

>

.html

tex

.odt



I tex

.html

tex

Another application for Listener: data converter

LaTEX
emitter

>

HTML
emitter

| Nouveau

~ paragraphe

LibreOffice.Writer
emitter

)

Nouvelle
page



Another application for Listener: data converter

- New
- paragraph

5 T8 T

LaTEX
- tex
generator
HTML - html
generator
LibreOffice.Writer
—» .odt

generator




I Another application for Listener: data converter

LaTEX
I tex " emitter

<
\\

?,
)

¢
0%
%y

Y HTML . .html

generator




Design pattern “Command”
o N

We want to be able /

the design pattern
“‘command”.

How to do that?

N




Is the principle “action = operation” good?

Dessin

+copler(): Sslection

+couper(): Sslection
+coller(selection:Selection)
+ajouterRectangle(r:Rectangle)
+supprimer(selection:Selection)




Problem

« Cancel?
e Save macros?

* Too many responsibilities for the class “Dessin”



Solution: design pattern “command”

Commande

+execute()
+undo ()

Fal

CommandeAjouterUnRectangle

CommandeColler




Client

Invoker

Command

|
>
FExeculel)

JAN

IConcreteCommand

recenear Action()




The controller

Solution: design pattern “command”

Client

Command handler interface
Invaker Command
+Executel )
| 7,
Receiver _ ConcreteCommand
aaelval

=

+Action()

~glate
+Execulel )
. '-I-T-" .. . (13 J!
| Exjthe command “Copy
,
[~

recemnar Ak o |




Solution: design pattern “command”

aDrawing anApplication sCommand aninvoker
| | |
| |

|

- |

= LGFﬁFﬁEIﬂﬂiEIUFElWngJ |
|

SToreLommandiacommand) -

. executel)
'_F|-< | actiont)




Memento

Originator
state : ainterface:
_____________ l:-.
GetMemento():Memento - Memento
setMemento(m:Memento) << Creale >
5=

classe des objets a sauvegarder classe des objets
qui représente

une sauvegarde

ConcreteMemento
state:State
GetState():State
SetState(s:State)

Caretaker

Classe de I'objet qui gére les sauvegardes



i_itﬂ%l

GetMementol)

create()

~=_m:ConcreteMento |



SetMementolmm)




Operations on recursive structures

DocumentElement

getSizelnBytes()

checkSpelling()
checkGrammar()

getTableOfContents()

getNumberOfSection()
getNumberOfFigure()

=] 5ans nom 1 - OpenOffice.org Writer

Eichier F:Qitiu:un Affichage Insertion Format Tableau Qutils Fenétre Aide

i

Figure Paragraphe

Problem: classes become

really big!

Section jae—

- e = »» o 3
5._,"E'1-1> hﬁ&&ﬁ$ g - ¢ @"'_;-e:'e:'e |Z| =
Standard EI Times Mew Roman EI 12 IEI G [ § i-& PE >:
[ -|.1.|.E.|.1J.-|.2.3-.3..;-4...5;...6;..?..L.8.|.J_g...lq_...ll.J-. .12.|J-.13.|“'
o

‘:u -

- Section 1

";"" AFeAFEe AFCAFCAFEATE ATCATCATEATE

N Section 1.1

Ln AZCAZEC AZCAFZCAZCAZS AZCAZCATCAZC A7CAFZCAZCAZE AFCAFZCAZCATE AZCATCATCAZE AZC

N AFEAFEATEATE AFEATEATCATE ATEATCATCATE AFEAFEATEATE AFEATEATEATE AZEATEATE

N AZead7ZEAZEAZE AZ€AZ0A7ZEATE A7EAFZCAZCATE AZEAZE

: Section 1.2 @)
= Zerzer )

(=]
4 I 3
kST BHed TR ©-@-«-H -V -w- =N )
Pagel/1 | Standard | Francais (France) |INS | STD |* OO0 0 | @t—e— @& | 90%
b




Solution: Visitor

DocumentElement

i

Figure

Paragraphe Section jue——

TableOfContentsVisitor

Visitor

+visitFigure(figure:Figure)
+visitParagraph(paragraph:Paragraph)
+visitSection(section:Section)

SizelnBytesVisitor

SpellingCheckerVisitor




Solution: Visitor

DocumentElement

+visit(visitor:Visitor)

T

Figure

Paragraphe Section lupe——m

+visit({visitor:Visitor)

Class Paragraph

{

public void visit(Visitor visitor)

{
}

visitor.visitParagraph(this);

Class Section

{
public void visit(Visitor visitor)
{
visitor.visitSection(this);
for(DocumentElement el : this)
{
el.visit(visitor);
}
}
}



I Solution: Visitor

« Each class has a responsibility

g  Depends on the data

« Data classes must have public accessors.



Visitor

weinterfaces:s
Visitor

Client

visitConcreteElementAle:CancreteElermentA)
visitConcreteElementB(e:ConcreteElernentB)

hY) .

ConcreteVi 5It5r1

ObjectStructure

ConcreteVisitor2

visitConcreteElementAle:ConcreteElementA)
visitConcreteElemeantB(e:ConcreteElermentB)

visitConcreteElementAle:ConcreteElementA)
visitConcreteElemeantB(e:ConcreteElermentB)

ccinterfacess

ConcreteElementA | r> Element

accept{v:Visitor)

-
-
-

-

accept:
wvisitConcreteElementAlsell)

accept(v:\isitor)

-
1

|

i

ConcreteElementB |

accept(v:\Visitor)

—

accept:
v.visitConcreteElermentB(self)







(v)
mentB(eb1)

visitConcreteEle

accept(v)




Example of other applications of the Visitor pattern

* Music score editor:
Number of notes, display the score, etc.

* Proof assistant:
Display the proof, check the proof, etc.

« 3D software
to display the squeleton, compute the weight, etc.



I Implémenter plusieurs algorithmes : patron de conception
I « Stratégie »



Need of several behaviour of the hero

hero.move ()

Source : Little Big Adventure 2



Need of several sorting algorithms

array.sort ()

BubbleSort ?
QuickSort ?

HeapSort ?



Need of several layout algorithms

container.doLayout ()

- [B]%]

Button 1 Button 2 Button 3 Long-Mamed Button 4 a]

ik
-

B GridBaglayoutdemo [ |[B1|[X] B BoxLayoutDemo [= |[B1](X]

Button 1

Button 2

Long-Mamed Button 4
Button 3

Long-Mamed Button 4

Source : http://download.oracle.com/javase/tutorial/uiswing/layout/visual.html



Strategy

Context

=<interfaces>
Strategy

dataAccess()

configure()
executel()

Enncretestrﬁteg VA l:nnu::r:etestrategy B
configqurel) confiqure()
exacutel) exacutel)




Example

<<interfacess
Java::Collection

ListeTriee

getitemi{n:integer):Float
setlitemni{n:Inteqger,v:Float)

s0rt()

z<interfaces:s ‘

AlgoTrieur

configure)
execute()

QuickSor

BubbleSort

configure()
execute()

configurel)
execute()




Patron de conception « état »

*Untitled-2.0 (RGB, 1 layer) 391x156 — GIMP

File Edit Select View Image Layer Colors Tools Filters Windows Help
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Need: my software has many mode (edition, selection,
preview...)



“State” pattern

Context State
+reque5tli]l<> H+handle()
________
;’ I
state .handle() ConcreteStateA ConcreteStateB
H-handlel) H-handlel)




“State” pattern

public class Dessin {
private EtatDessin monEtat;
public Dessin () {
setEtat (new EtatCrayon()):;

}

public void setEtat (EtatDessin nouvelEtat) {
this.monEtat = nouvelEtat;

}

public void mouseUp () {
this.monEtat.mouseUp() ;

}

class EtatPipette implements EtatDessin {

public void mouseUp ()

{

dessin.setEtat (new EtatCrayon())



Summary

We proposed concrete and local solutions to
One class = one responsibility

Better extend than modify

Liskov substitution principles

One interface per client

Dependency inversion principle



Remark

« Refactoring

* Finding a pattern in a graph
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