
Creational Patterns :

Abstract Factory Design Pattern :

Les Classes et objets participants au patron :

Abstract Factory :

• A le rôle d’interface pour la création des produits abstraits.

ConcreteFactory :

• Concretise les méthodes CreateProduct de la classe Abstract-
Factory pour retourner un objet de type Product.

AbstractProduct :

• A le rôle d’une interface pour les objets de type Product.

Product :

• définit l’objet Product créer par la concreteFactory correspon-
dante.

• Implémente l’interface AbstractProduct

Client:

• Utilise les interfaces déclarer par AbstractFactory et Abstract-
Product.
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d
u
c
t
B

=
f
a
c
t
o
r
y
.
C
r
e
a
t
e
P
r
o
d
u
c
t
B
(
)
;
}

} /
/
P
r
o
d
u
c
t
A
1

p
u
b
l
i
c

c
l
a
s
s

P
r
o
d
u
c
t
A
1

:
A
b
s
t
r
a
c
t
P
r
o
d
u
c
t
A

{

} /
/
P
r
o
d
u
c
t
A
2

p
u
b
l
i
c

c
l
a
s
s

P
r
o
d
u
c
t
A
2

:
A
b
s
t
r
a
c
t
P
r
o
d
u
c
t
B

{

} /
/
P
r
o
d
u
c
t
B
1

p
u
b
l
i
c

c
l
a
s
s

P
r
o
d
u
c
t
B
1

:
A
b
s
t
r
a
c
t
P
r
o
d
u
c
t
B

{

} /
/
P
r
o
d
u
c
t
B
2

p
u
b
l
i
c

c
l
a
s
s

P
r
o
d
u
c
t
B
2

:
A
b
s
t
r
a
c
t
P
r
o
d
u
c
t
B

{

}
L
e

C
o
d
e

C
#

C
o
r
r
e
p
o
n
d
a
n
t

A
b
s
t
r
a
c
t

F
a
c
t
o
r
y

D
e
s
i
g
n

M
o
t
i
f

/
/
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
L
a

C
l
a
s
s
e

C
l
e
i
n
t
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I
C
l
a
s
s

C
l
i
e
n
t

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
C
l
a
s
s
(
"
C
l
i
e
n
t
"
)
;

A
b
s
t
r
a
c
t
F
a
c
t
o
r
y
.
a
d
d
A
c
t
o
r
(
C
l
i
e
n
t
)
;

I
F
i
e
l
d

A
b
s
t
r
a
c
t
P
r
o
d
u
c
A

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
F
i
e
l
d
(
"
A
b
s
t
r
a
c
t
P
r
o
d
u
c
t
A
"
,
"
A
b
s
t
r
a
c
t
P
r
o
d
u
c
t
A
"
,
2
)
;

C
l
i
e
n
t
.
a
d
d
A
c
t
o
r
(
A
b
s
t
r
a
c
t
P
r
o
d
u
c
A
)
;

A
b
s
t
r
a
c
t
P
r
o
d
u
c
A
.
s
e
t
P
r
i
v
a
t
e
(
t
r
u
e
)
;

I
F
i
e
l
d

A
b
s
t
r
a
c
t
P
r
o
d
u
c
B

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
F
i
e
l
d
(

"
A
b
s
t
r
a
c
t
P
r
o
d
u
c
t
B
"
,

"
A
b
s
t
r
a
c
t
P
r
o
d
u
c
t
B
"
,

2
)
;

C
l
i
e
n
t
.
a
d
d
A
c
t
o
r
(
A
b
s
t
r
a
c
t
P
r
o
d
u
c
B
)
;

A
b
s
t
r
a
c
t
P
r
o
d
u
c
B
.
s
e
t
P
r
i
v
a
t
e
(
t
r
u
e
)
;

/
/
C
l
i
e
n
t

C
o
n
s
t
r
u
c
t
o
r

I
C
o
n
s
t
r
u
c
t
o
r

c
l
i
e
n
t

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
C
o
n
s
t
r
u
c
t
o
r
(
"
C
l
i
e
n
t
"
)
;

C
l
i
e
n
t
.
a
d
d
A
c
t
o
r
(
c
l
i
e
n
t
)
;

I
P
a
r
a
m
e
t
e
r

f
a
c
t
o
r
y

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
P
a
r
a
m
e
t
e
r
(

"
f
a
c
t
o
r
y
"
,
"
A
b
s
t
r
a
c
t
F
a
c
t
o
r
y
"
)
;

c
l
i
e
n
t
.
a
d
d
A
c
t
o
r
(
f
a
c
t
o
r
y
)
;

I
A
f
f
e
c
t
a
t
i
o
n

a
f
f
e
c
t
e
A

=
S
t
a
t
e
m
e
n
t
F
a
c
t
o
r
y
.
g
e
t
S
t
a
t
e
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
A
f
f
e
c
t
a
t
i
o
n
(

A
b
s
t
r
a
c
t
P
r
o
d
u
c
A
,
"
f
a
c
t
o
r
y
.
C
r
e
a
t
e
P
r
o
d
u
c
t
A
(
)
"
)
;

c
l
i
e
n
t
.
a
d
d
A
c
t
o
r
(
a
f
f
e
c
t
e
A
)
;

I
A
f
f
e
c
t
a
t
i
o
n

a
f
f
e
c
t
e
B

=
S
t
a
t
e
m
e
n
t
F
a
c
t
o
r
y
.
g
e
t
S
t
a
t
e
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
A
f
f
e
c
t
a
t
i
o
n
(

A
b
s
t
r
a
c
t
P
r
o
d
u
c
B
,
"
f
a
c
t
o
r
y
.
C
r
e
a
t
e
P
r
o
d
u
c
t
B
(
)
"
)
;

c
l
i
e
n
t
.
a
d
d
A
c
t
o
r
(
a
f
f
e
c
t
e
B
)
;

/
/
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
P
r
o
d
u
c
t
A
1

C
l
a
s
s
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I
C
l
a
s
s

P
r
o
d
u
c
t
A
1

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
C
l
a
s
s
(
"
P
r
o
d
u
c
t
A
1
"
)
;

A
b
s
t
r
a
c
t
F
a
c
t
o
r
y
.
a
d
d
A
c
t
o
r
(
P
r
o
d
u
c
t
A
1
)
;

P
r
o
d
u
c
t
A
1
.
a
d
d
I
n
h
e
r
i
t
e
d
A
c
t
o
r
(
A
b
s
t
r
a
c
t
P
r
o
d
u
c
t
A
)
;

/
/
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
P
r
o
d
u
c
t
B
1

C
l
a
s
s
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I
C
l
a
s
s

P
r
o
d
u
c
t
B
1

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
C
l
a
s
s
(
"
P
r
o
d
u
c
t
B
1
"
)
;

A
b
s
t
r
a
c
t
F
a
c
t
o
r
y
.
a
d
d
A
c
t
o
r
(
P
r
o
d
u
c
t
B
1
)
;

P
r
o
d
u
c
t
B
1
.
a
d
d
I
n
h
e
r
i
t
e
d
A
c
t
o
r
(
A
b
s
t
r
a
c
t
P
r
o
d
u
c
t
B
)
;

/
/
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
P
r
o
d
u
c
t
A
2

C
l
a
s
s
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I
C
l
a
s
s

P
r
o
d
u
c
t
A
2

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
C
l
a
s
s
(
"
P
r
o
d
u
c
t
A
2
"
)
;

A
b
s
t
r
a
c
t
F
a
c
t
o
r
y
.
a
d
d
A
c
t
o
r
(
P
r
o
d
u
c
t
A
2
)
;

P
r
o
d
u
c
t
A
2
.
a
d
d
I
n
h
e
r
i
t
e
d
A
c
t
o
r
(
A
b
s
t
r
a
c
t
P
r
o
d
u
c
t
B
)
;

/
/
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
P
r
o
d
u
c
t
B
2

C
l
a
s
s
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I
C
l
a
s
s

P
r
o
d
u
c
t
B
2

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
C
l
a
s
s
(
"
P
r
o
d
u
c
t
B
2
"
)
;

A
b
s
t
r
a
c
t
F
a
c
t
o
r
y
.
a
d
d
A
c
t
o
r
(
P
r
o
d
u
c
t
B
2
)
;

P
r
o
d
u
c
t
B
2
.
a
d
d
I
n
h
e
r
i
t
e
d
A
c
t
o
r
(
A
b
s
t
r
a
c
t
P
r
o
d
u
c
t
B
)
;
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Factory Method Design Pattern :

Les Classes et objets participants au patron :

Product :

• A le rôle d’interface pour les objets que la méthode Factory
crée.

ConcreteProduct :

• Implémente l’interface Product.

Creator :

• Déclare la méthode FactoryMethod qui retourne un objet de
type Product

• Creator peut aussi définir une implémentation par défaut de
la méthode FactoryMethod pour retourner un objet de type
ConcreteProduct.

• Peut appeler la méthode Factory pour créer un objet de type
Product.

ConcreteCreator :

• définit une implémentation concrète de la méthode Factory
pour retourner une instance de ConcreteProduct.
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C
o
d
e

C
sh

ar
p

gé
n
ér

é
au

to
m

at
iq

u
em

en
t

C
o
d
e

P
A

D
L

/
/
C
o
n
c
r
e
t
e
C
r
e
a
t
o
r
A

c
l
a
s
s

C
o
n
c
r
e
t
e
C
r
e
a
t
o
r
A

:
C
r
e
a
t
o
r

{

p
u
b
l
i
c

o
v
e
r
r
i
d
e

P
r
o
d
u
c
t

F
a
c
t
o
r
y
M
e
t
h
o
d
(
)

{

r
e
t
u
r
n

n
e
w

C
o
n
c
r
e
t
e
P
r
o
d
u
c
t
A
(
)
;

}

} /
/
C
o
n
c
r
e
t
e
C
r
e
a
t
o
r
B

p
u
b
l
i
c

c
l
a
s
s

C
o
n
c
r
e
t
e
C
r
e
a
t
o
r
B

:
C
r
e
a
t
o
r

{

p
u
b
l
i
c

o
v
e
r
r
i
d
e

P
r
o
d
u
c
t

F
a
c
t
o
r
y
M
e
t
h
o
d
(
)

{

r
e
t
u
r
n

n
e
w

C
o
n
c
r
e
t
e
P
r
o
d
u
c
t
B
(
)
;

}

}

/
/
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

C
o
n
c
r
e
t
e
C
r
e
a
t
o
r
A

C
l
a
s
s
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I
C
l
a
s
s

c
o
n
c
r
e
t
e
c
r
e
a
t
o
r
A

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
C
l
a
s
s
(
"
C
o
n
c
r
e
t
e
C
r
e
a
t
o
r
A
"
)
;

f
a
c
t
o
r
y
M
e
t
h
o
d
.
a
d
d
A
c
t
o
r
(
c
o
n
c
r
e
t
e
c
r
e
a
t
o
r
A
)
;

c
o
n
c
r
e
t
e
c
r
e
a
t
o
r
A
.
a
d
d
I
n
h
e
r
i
t
e
d
A
c
t
o
r
(
c
r
e
a
t
o
r
)
;

c
o
n
c
r
e
t
e
c
r
e
a
t
o
r
A
.
s
e
t
P
u
b
l
i
c
(
f
a
l
s
e
)
;

/
/
F
a
c
t
o
r
y
M
e
t
h
o
d

C
o
n
c
r
e
t
e

M
e
t
h
o
d

I
C
S
h
a
r
p
M
e
t
h
o
d

f
a
c
t
o
r
y
M

=
C
S
h
a
r
p
F
a
c
t
o
r
y
.
g
e
t
C
s
h
a
r
p
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
N
e
w
M
e
t
h
o
d
(
"
F
a
c
t
o
r
y
M
e
t
h
o
d
"
)
;

c
o
n
c
r
e
t
e
c
r
e
a
t
o
r
A
.
a
d
d
A
c
t
o
r
(
f
a
c
t
o
r
y
M
)
;

f
a
c
t
o
r
y
M
.
s
e
t
O
v
e
r
r
i
d
e
(
t
r
u
e
)
;

f
a
c
t
o
r
y
M
.
s
e
t
R
e
t
u
r
n
T
y
p
e
(
"
P
r
o
d
u
c
t
"
)
;

f
a
c
t
o
r
y
M
.
S
e
t
R
e
t
u
r
n
V
a
l
u
e
(
"
n
e
w

C
o
n
c
r
e
t
e
P
r
o
d
u
c
t
A
(
)
"
)
;

/
/
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

C
o
n
c
r
e
t
e
C
r
e
a
t
o
r
B

C
l
a
s
s
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I
C
l
a
s
s

c
o
n
c
r
e
t
e
c
r
e
a
t
o
r
B

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
C
l
a
s
s
(
"
C
o
n
c
r
e
t
e
C
r
e
a
t
o
r
B
"
)
;

f
a
c
t
o
r
y
M
e
t
h
o
d
.
a
d
d
A
c
t
o
r
(
c
o
n
c
r
e
t
e
c
r
e
a
t
o
r
B
)
;

c
o
n
c
r
e
t
e
c
r
e
a
t
o
r
B
.
a
d
d
I
n
h
e
r
i
t
e
d
A
c
t
o
r
(
c
r
e
a
t
o
r
)
;

/
/
F
a
c
t
o
r
y
M
e
t
h
o
d

C
o
n
c
r
e
t
e

M
e
t
h
o
d

I
C
S
h
a
r
p
M
e
t
h
o
d

f
a
c
t
o
r
y
M
e
t

=
C
S
h
a
r
p
F
a
c
t
o
r
y
.
g
e
t
C
s
h
a
r
p
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
N
e
w
M
e
t
h
o
d
(
"
F
a
c
t
o
r
y
M
e
t
h
o
d
"
)
;

c
o
n
c
r
e
t
e
c
r
e
a
t
o
r
B
.
a
d
d
A
c
t
o
r
(
f
a
c
t
o
r
y
M
e
t
)
;

f
a
c
t
o
r
y
M
e
t
.
s
e
t
O
v
e
r
r
i
d
e
(
t
r
u
e
)
;

f
a
c
t
o
r
y
M
e
t
.
s
e
t
R
e
t
u
r
n
T
y
p
e
(
"
P
r
o
d
u
c
t
"
)
;

f
a
c
t
o
r
y
M
e
t
.
S
e
t
R
e
t
u
r
n
V
a
l
u
e
(
"
n
e
w

C
o
n
c
r
e
t
e
P
r
o
d
u
c
t
B
(
)
"
)
;
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/
/
C
o
n
c
r
e
t
e
P
r
o
d
u
c
t
A

p
u
b
l
i
c
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s
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o
n
c
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P
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u
c
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c
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/
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c
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c
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B

p
u
b
l
i
c
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l
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s
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o
n
c
r
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o
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c
t
B

:
P
r
o
d
u
c
t

{

/
/
i
m
p
l
m
e
n
t
e

l
’
i
n
t
e
r
f
a
c
e

p
r
o
d
u
c
t

} /
/
C
r
e
a
t
o
r

p
u
b
l
i
c

a
b
s
t
r
a
c
t

c
l
a
s
s

C
r
e
a
t
o
r

{

p
u
b
l
i
c

a
b
s
t
r
a
c
t

P
r
o
d
u
c
t

F
a
c
t
o
r
y
M
e
t
h
o
d
(
)
;

} /
/
P
r
o
d
u
c
t

p
u
b
l
i
c

a
b
s
t
r
a
c
t

c
l
a
s
s

P
r
o
d
u
c
t

{

}
L
e

C
o
d
e

C
#

C
o
r
r
e
p
o
n
d
a
n
t

F
a
c
t
o
r
y

M
e
t
h
o
d

D
e
s
i
g
n

M
o
t
i
f

/
/
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

P
r
o
d
u
c
t

C
l
a
s
s
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I
C
l
a
s
s

A
p
r
o
d
u
c
t

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
C
l
a
s
s
(
"
P
r
o
d
u
c
t
"
)
;

f
a
c
t
o
r
y
M
e
t
h
o
d
.
a
d
d
A
c
t
o
r
(
A
p
r
o
d
u
c
t
)
;

A
p
r
o
d
u
c
t
.
s
e
t
A
b
s
t
r
a
c
t
(
t
r
u
e
)
;

/
/
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

C
o
n
c
r
e
t
e
P
r
o
d
u
c
t
A

C
l
a
s
s
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I
C
l
a
s
s

c
o
n
c
r
e
t
e
p
r
o
d
u
c
t
A

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
C
l
a
s
s
(
"
C
o
n
c
r
e
t
e
P
r
o
d
u
c
t
A
"
)
;

f
a
c
t
o
r
y
M
e
t
h
o
d
.
a
d
d
A
c
t
o
r
(
c
o
n
c
r
e
t
e
p
r
o
d
u
c
t
A
)
;

c
o
n
c
r
e
t
e
p
r
o
d
u
c
t
A
.
a
d
d
I
n
h
e
r
i
t
e
d
A
c
t
o
r
(
A
p
r
o
d
u
c
t
)
;

c
o
n
c
r
e
t
e
p
r
o
d
u
c
t
A
.
s
e
t
C
o
m
m
e
n
t
(
"
/
/
i
m
p
l
m
e
n
t
e

l
’
i
n
t
e
r
f
a
c
e

p
r
o
d
u
c
t
"
)
;

/
/
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

C
o
n
c
r
e
t
e
P
r
o
d
u
c
t
B

C
l
a
s
s
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I
C
l
a
s
s

c
o
n
c
r
e
t
e
p
r
o
d
u
c
t
B

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
C
l
a
s
s
(
"
C
o
n
c
r
e
t
e
P
r
o
d
u
c
t
B
"
)
;

f
a
c
t
o
r
y
M
e
t
h
o
d
.
a
d
d
A
c
t
o
r
(
c
o
n
c
r
e
t
e
p
r
o
d
u
c
t
B
)
;

c
o
n
c
r
e
t
e
p
r
o
d
u
c
t
B
.
a
d
d
I
n
h
e
r
i
t
e
d
A
c
t
o
r
(
A
p
r
o
d
u
c
t
)
;

c
o
n
c
r
e
t
e
p
r
o
d
u
c
t
B
.
s
e
t
C
o
m
m
e
n
t
(
"
/
/
i
m
p
l
m
e
n
t
e

l
’
i
n
t
e
r
f
a
c
e

p
r
o
d
u
c
t
"
)
;

/
/
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

C
r
e
a
t
o
r

C
l
a
s
s
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I
C
l
a
s
s

c
r
e
a
t
o
r

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
C
l
a
s
s
(
"
C
r
e
a
t
o
r
"
)
;

f
a
c
t
o
r
y
M
e
t
h
o
d
.
a
d
d
A
c
t
o
r
(
c
r
e
a
t
o
r
)
;

c
r
e
a
t
o
r
.
s
e
t
A
b
s
t
r
a
c
t
(
t
r
u
e
)
;

/
/
F
a
c
t
o
r
y
M
e
t
h
o
d

M
e
t
h
o
d

I
M
e
t
h
o
d

f
a
c
t
o
r
y

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
M
e
t
h
o
d
(
"
F
a
c
t
o
r
y
M
e
t
h
o
d
"
)
;

c
r
e
a
t
o
r
.
a
d
d
A
c
t
o
r
(
f
a
c
t
o
r
y
)
;

f
a
c
t
o
r
y
.
s
e
t
A
b
s
t
r
a
c
t
(
t
r
u
e
)
;

f
a
c
t
o
r
y
.
s
e
t
R
e
t
u
r
n
T
y
p
e
(
"
P
r
o
d
u
c
t
"
)
;
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Singleton Design Pattern:

Les Classes et objets participants au patron :

Singleton :

• Responsable de la création et du maintien d’une unique in-
stance de la classe Singleton.

8



C
o
d
e

C
sh

ar
p

gé
n
ér

é
au

to
m

at
iq

u
em

en
t

C
o
d
e

P
A

D
L

/
/
S
i
n
g
l
e
t
o
n

p
u
b
l
i
c

c
l
a
s
s

S
i
n
g
l
e
t
o
n

{

p
u
b
l
i
c

s
t
a
t
i
c

v
o
i
d

G
e
t
I
n
s
t
a
n
c
e
(
)

{

i
f
(
t
h
i
s
.
i
s
I
n
s
t
a
n
c
e
N
u
l
l
)

{

i
n
s
t
a
n
c
e

=
n
e
w

S
i
n
g
l
e
t
o
n
(
)
;

}

r
e
t
u
r
n

t
h
i
s
.
i
n
s
t
a
n
c
e
;

}

p
r
i
v
a
t
e

S
i
n
g
l
e
t
o
n
(
)

{

}

p
r
i
v
a
t
e

s
t
a
t
i
c

S
i
n
g
l
e
t
o
n

i
n
s
t
a
n
c
e
;

p
u
b
l
i
c

s
t
a
t
i
c

b
o
o
l
e
a
n

i
s
I
n
s
t
a
n
c
e
N
u
l
l
(
)

{

}

}
L
e

C
o
d
e

C
#

C
o
r
r
e
p
o
n
d
a
n
t

S
i
n
g
l
e
t
o
n

D
e
s
i
g
n

M
o
t
i
f

/
/
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
S
i
n
g
l
e
t
o
n

C
l
a
s
s
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I
C
l
a
s
s

S
i
n
g
l
e
t
o
n

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
C
l
a
s
s
(
"
S
i
n
g
l
e
t
o
n
"
)
;

S
i
n
g
l
e
t
o
n
D
e
s
i
g
n
.
a
d
d
A
c
t
o
r
(
S
i
n
g
l
e
t
o
n
)
;

I
F
i
e
l
d

i
n
s
t
a
n
c
e

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
F
i
e
l
d
(
"
i
n
s
t
a
n
c
e
"
,
"
S
i
n
g
l
e
t
o
n
"
,

2
)
;

S
i
n
g
l
e
t
o
n
.
a
d
d
A
c
t
o
r
(
i
n
s
t
a
n
c
e
)
;

i
n
s
t
a
n
c
e
.
s
e
t
P
r
i
v
a
t
e
(
t
r
u
e
)
;

i
n
s
t
a
n
c
e
.
s
e
t
S
t
a
t
i
c
(
t
r
u
e
)
;

/
/
G
e
t
i
n
s
t
a
n
c
e

M
e
t
h
o
d

I
C
S
h
a
r
p
M
e
t
h
o
d

g
e
t
i
n
s
t
a
n
c
e

=
C
S
h
a
r
p
F
a
c
t
o
r
y
.
g
e
t
C
s
h
a
r
p
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
N
e
w
M
e
t
h
o
d
(
"
G
e
t
I
n
s
t
a
n
c
e
"
)
;

S
i
n
g
l
e
t
o
n
.
a
d
d
A
c
t
o
r
(
g
e
t
i
n
s
t
a
n
c
e
)
;

g
e
t
i
n
s
t
a
n
c
e
.
s
e
t
S
t
a
t
i
c
(
t
r
u
e
)
;

g
e
t
i
n
s
t
a
n
c
e
.
S
e
t
R
e
t
u
r
n
V
a
l
u
e
(
"
t
h
i
s
.
i
n
s
t
a
n
c
e
"
)
;

/
/
i
s
I
n
s
t
a
n
c
e
N
u
l
l

M
e
t
h
o
d

I
M
e
t
h
o
d

i
s
n
u
l
l
I
n
s
t
a
n
c
e

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
M
e
t
h
o
d
(
"
i
s
I
n
s
t
a
n
c
e
N
u
l
l
"
)
;

S
i
n
g
l
e
t
o
n
.
a
d
d
A
c
t
o
r
(
i
s
n
u
l
l
I
n
s
t
a
n
c
e
)
;

i
s
n
u
l
l
I
n
s
t
a
n
c
e
.
s
e
t
R
e
t
u
r
n
T
y
p
e
(
"

b
o
o
l
e
a
n
"
)
;

i
s
n
u
l
l
I
n
s
t
a
n
c
e
.
s
e
t
S
t
a
t
i
c
(
t
r
u
e
)
;

I
B
l
o
c
k

b
l
o
c
k

=
S
t
a
t
e
m
e
n
t
F
a
c
t
o
r
y
.
g
e
t
S
t
a
t
e
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
B
l
o
c
k
(
)
;

g
e
t
i
n
s
t
a
n
c
e
.
a
d
d
A
c
t
o
r
(
b
l
o
c
k
)
;

I
C
o
n
d
i
t
i
o
n
a
l

s
t
r
u
c
t
u
r
e

=
S
t
a
t
e
m
e
n
t
F
a
c
t
o
r
y
.
g
e
t
S
t
a
t
e
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
C
o
n
d
i
t
i
o
n
e
l
S
(
i
s
n
u
l
l
I
n
s
t
a
n
c
e
)
;

b
l
o
c
k
.
a
d
d
A
c
t
o
r
(
s
t
r
u
c
t
u
r
e
)
;

s
t
r
u
c
t
u
r
e
.
S
e
t
i
f
B
l
o
c
k
(
b
l
o
c
k
)
;

I
I
n
s
t
a
n
c
i
a
t
i
o
n

i
n
s
t

=
S
t
a
t
e
m
e
n
t
F
a
c
t
o
r
y
.
g
e
t
S
t
a
t
e
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
I
n
s
t
a
c
i
a
t
i
o
n
(
i
n
s
t
a
n
c
e
,
S
i
n
g
l
e
t
o
n
)
;

s
t
r
u
c
t
u
r
e
.
a
d
d
A
c
t
o
r
(
i
n
s
t
)
;

/
/
S
i
n
g
l
e
t
o
n

C
o
n
s
t
r
u
c
t
o
r

I
C
o
n
s
t
r
u
c
t
o
r

S
i
n
g
l
e
t
o
n
C

=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
C
o
n
s
t
r
u
c
t
o
r
(
"
S
i
n
g
l
e
t
o
n
"
)
;

S
i
n
g
l
e
t
o
n
.
a
d
d
A
c
t
o
r
(
S
i
n
g
l
e
t
o
n
C
)
;

S
i
n
g
l
e
t
o
n
C
.
s
e
t
P
r
i
v
a
t
e
(
t
r
u
e
)
;

9



Builder Design Pattern:

Les Classes et objets participants au patron :

Builder :

• A le rôle d’interface pour créer les diffrentes parties de l’objet
de type Product.

ConcreteBuilder :

• Rassemble les différentes parties de l’objet Poduct en implémentant
l’interface Builder.

• assure le suivi de la représentation qu’il créer

• Fournit une interface pour retrouver l’objet Product

Director :

• Construit un objet de type Product en utilisant l’interface Builder

Product :

• Représente l’objet complexe dans la construction

10



C
o
d
e

C
sh

ar
p

gé
n
ér

é
au

to
m

at
iq

u
em

en
t

C
o
d
e

P
A

D
L

/
/
B
u
i
l
d
e
r

p
u
b
l
i
c

a
b
s
t
r
a
c
t

c
l
a
s
s

B
u
i
l
d
e
r

{

p
u
b
l
i
c

a
b
s
t
r
a
c
t

v
o
i
d

B
u
i
l
d
P
a
r
t
A
(
)
;

p
u
b
l
i
c

a
b
s
t
r
a
c
t

v
o
i
d

B
u
i
l
d
P
a
r
t
B
(
)
;

p
u
b
l
i
c

a
b
s
t
r
a
c
t

P
r
o
d
u
c
t

G
e
t
R
e
s
u
l
t
(
)
;

} /
/
D
i
r
e
c
t
o
r

p
u
b
l
i
c

c
l
a
s
s

D
i
r
e
c
t
o
r

{

/
/
B
u
i
l
d
e
r

u
s
e
s

a
c
o
m
p
l
e
x

s
e
r
i
e
s

o
f

s
t
e
p
s

p
u
b
l
i
c

v
o
i
d

C
o
n
s
t
r
u
c
t
(
)

{

b
u
i
l
d
e
r
.
B
u
i
l
d
P
a
r
t
A
(
)
;

b
u
i
l
d
e
r
.
B
u
i
l
d
P
a
r
t
B
(
)
;

} p
r
i
v
a
t
e

B
u
i
l
d
e
r

b
u
i
l
d
e
r
;

}

/
/
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

B
u
i
l
d
e
r

C
l
a
s
s
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I
C
l
a
s
s

b
u
i
l
d
e
r
=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
C
l
a
s
s
(
"
B
u
i
l
d
e
r
"
)
;

B
u
i
l
d
e
r
.
a
d
d
A
c
t
o
r
(
b
u
i
l
d
e
r
)
;

b
u
i
l
d
e
r
.
s
e
t
A
b
s
t
r
a
c
t
(
t
r
u
e
)
;

/
/
B
u
i
l
d
P
a
r
t
A

M
e
t
h
o
d

I
M
e
t
h
o
d

B
u
i
l
d
e
r
P
a
r
t
A
=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
M
e
t
h
o
d
(
"
B
u
i
l
d
P
a
r
t
A
"
)
;

b
u
i
l
d
e
r
.
a
d
d
A
c
t
o
r
(
B
u
i
l
d
e
r
P
a
r
t
A
)
;

B
u
i
l
d
e
r
P
a
r
t
A
.
s
e
t
A
b
s
t
r
a
c
t
(
t
r
u
e
)
;

/
/
B
u
i
l
d
P
a
r
t
B

M
e
t
h
o
d

I
M
e
t
h
o
d

B
u
i
l
d
e
r
P
a
r
t
B
=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
M
e
t
h
o
d
(
"
B
u
i
l
d
P
a
r
t
B
"
)
;

b
u
i
l
d
e
r
.
a
d
d
A
c
t
o
r
(
B
u
i
l
d
e
r
P
a
r
t
B
)
;

B
u
i
l
d
e
r
P
a
r
t
B
.
s
e
t
A
b
s
t
r
a
c
t
(
t
r
u
e
)
;

/
/
G
e
t
R
e
s
u
l
t

M
e
t
h
o
d

I
M
e
t
h
o
d

G
e
t
R
e
s
u
l
t
=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
M
e
t
h
o
d
(
"
G
e
t
R
e
s
u
l
t
"
)
;

b
u
i
l
d
e
r
.
a
d
d
A
c
t
o
r
(
G
e
t
R
e
s
u
l
t
)
;

G
e
t
R
e
s
u
l
t
.
s
e
t
A
b
s
t
r
a
c
t
(
t
r
u
e
)
;

G
e
t
R
e
s
u
l
t
.
s
e
t
R
e
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d

S
h
o
w
(
)

{

C
o
n
s
o
l
e
.
W
r
i
t
e
L
i
n
e
(
’
P
r
o
d
u
c
t

p
a
r
t
s

:
’
)
;

f
o
r
(
t
h
i
s
.
a
d
d
e
d
P
a
r
t
)

{

C
o
n
s
o
l
e
.
W
r
i
t
e
L
i
n
e
(
’
p
a
r
t
’
)
;

}

} p
u
b
l
i
c

b
o
o
l
e
a
n

a
d
d
e
d
P
a
r
t
(
)

{

}

}
L
e

C
o
d
e

C
#

C
o
r
r
e
p
o
n
d
a
n
t

B
u
i
l
d
e
r

D
e
s
i
g
n

M
o
t
i
f

/
/
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
P
r
o
d
u
c
t

C
l
a
s
s
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I
C
l
a
s
s

P
r
o
d
u
c
t
=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
C
l
a
s
s
(
"
P
r
o
d
u
c
t
"
)
;

B
u
i
l
d
e
r
.
a
d
d
A
c
t
o
r
(
P
r
o
d
u
c
t
)
;

P
r
o
d
u
c
t
.
s
e
t
C
o
m
m
e
n
t
(
"
A
r
r
a
y
L
i
s
t

p
a
r
t
s

=
n
e
w

A
r
r
a
y
L
i
s
t
(
)
;
"
)
;

I
P
a
r
a
m
e
t
e
r

p
a
r
a
m
=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
P
a
r
a
m
e
t
e
r
(
"
p
a
r
t
"
,
"
s
t
r
i
n
g
"
)
;

I
M
e
t
h
o
d

a
d
d
=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
M
e
t
h
o
d
(
"
A
d
d
"
)
;

P
r
o
d
u
c
t
.
a
d
d
A
c
t
o
r
(
a
d
d
)
;

a
d
d
.
a
d
d
A
c
t
o
r
(
p
a
r
a
m
)
;

a
d
d
.
s
e
t
C
o
m
m
e
n
t
(
"

p
a
r
t
s
.
A
d
d
(
p
a
r
t
)
;
"
)
;

/
/
S
h
o
w

M
e
t
h
o
d

I
M
e
t
h
o
d

s
h
o
w
=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
M
e
t
h
o
d
(
"
S
h
o
w
"
)
;

P
r
o
d
u
c
t
.
a
d
d
A
c
t
o
r
(
s
h
o
w
)
;

/
/
a
d
d
e
d
P
a
r
t

M
e
t
h
o
d

I
M
e
t
h
o
d

a
d
d
e
d
P
a
r
t
=
F
a
c
t
o
r
y
.
g
e
t
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
M
e
t
h
o
d
(
"
a
d
d
e
d
P
a
r
t
"
)
;

P
r
o
d
u
c
t
.
a
d
d
A
c
t
o
r
(
a
d
d
e
d
P
a
r
t
)
;

a
d
d
e
d
P
a
r
t
.
s
e
t
R
e
t
u
r
n
T
y
p
e
(
"
b
o
o
l
e
a
n
"
)
;

I
O
u
t
P
u
t

o
u
t
=
S
t
a
t
e
m
e
n
t
F
a
c
t
o
r
y
.
g
e
t
S
t
a
t
e
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
O
u
t
P
u
t
(
"
P
r
o
d
u
c
t

p
a
r
t
s

:
"
)
;

s
h
o
w
.
a
d
d
A
c
t
o
r
(
o
u
t
)
;

I
I
t
e
r
a
t
o
r

i
t
e
r
=
S
t
a
t
e
m
e
n
t
F
a
c
t
o
r
y
.
g
e
t
S
t
a
t
e
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
I
t
e
r
a
t
o
r
S
(
a
d
d
e
d
P
a
r
t
)
;

s
h
o
w
.
a
d
d
A
c
t
o
r
(
i
t
e
r
)
;

I
O
u
t
P
u
t

o
u
t
1
=
S
t
a
t
e
m
e
n
t
F
a
c
t
o
r
y
.
g
e
t
S
t
a
t
e
I
n
s
t
a
n
c
e
(
)
.
c
r
e
a
t
e
O
u
t
P
u
t
(
"
p
a
r
t
"
)
;

i
t
e
r
.
a
d
d
A
c
t
o
r
(
o
u
t
1
)
;

14


