Design Patterns, Decorating
Pattern
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Design Principle

Classes should be open

for extension, but closed for
modification.

Sorry, we're closed.
That’s right, we spent
alot of time getting this code correct and

bug free, so we can’t let you alter the existing code.
It must remain closed to modification. If you don’t

like it, you can speak to the manager.
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costl) cost()




Decorate

€) Take a DarkRoast object
€ Decorate it with a Mocha object
© Decorate it with a Whip object

e Call the cost() method and rely on
delegation to add on the condiment costs




Example of wrapping

€ We start with our DarkRoast object. DarkRoask o
T R,_.-ﬂ'b‘;rm Et‘ﬁﬁtm?&.:s

a The customer wants Mocha, so we create a Mocha
object and wrap it around the DarkRoast.
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@ Now it's time to compute the cost for the customer. We do this
by calling cost() on the outermost decorator, Whip, and Whip is ekhod £oo
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going to delegate computing the cost to the objects it decorates. s i p—t t
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First, we call cost{) on the

'B Mocha calls cost() on
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DarkRoast. 'he customer also wants Whip, so we create a
Vhip decorator and wrap Mocha with it.

() DarkRoast Whip = 3 detorator, so it alo
returns its cost, mirrors DavkRoast's {W: and
99 cents.
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D Whip adds its total, 10 cents,
to the result from Mocha, anpd Mocha adds its cost, 20
returns the final result—%$1.29. o cents, to the result from

, and returns
tnr::l::a:;t:l 51.19. So, 3 DarkRoast wrapped m Motha and Whip i still

a Beveraae and we tan do h‘f‘l:hihg wrkh it we £an do
with 3 DariRoast, mtluding eall ths £oct() method




Definition to decoration pattern

The Decorator Pattern attaches additional
responsibilities to an object dynamically.
Decorators provide a flexable alternative to
subclassing for extending functionality.




Decorator Diagram

Component
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And here are our tondiment detovators; notice

{:hcz)ntcd to imFICMcn{: not ohi‘?‘ cos{;f} bu{: a!so

get estription(). We'll see why in @ moment..




public abstract class Beverage | m

Coding

& B a'ps{‘_,‘l‘ﬂ-ﬁ-{.
String description = “Unknown Beverage”; Bcﬂﬂfﬁﬁzhﬁ{hc two methods
elass wi ):
S e ) Bﬁd- Los
public String getDescription() { 5;{,Dcsf-""?{-"m

return description;

: (\_ Sc‘l:Dtsf.\'i?{:ioh is already

public abstract double cost(); iw-f’lcm:n{::d Par us, but we
need to irn?l:rnf:h‘l: tost()
in the subéelasses.

b
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public abstract class CondimentDecorator extends Beverage {

public abstract String getDescription();
} (\

We've also going Lo requive

that the tondiment

detorators all rciM?]:rnCh'l: the
getDeseription() method. Aaain,

we'll see w'n']" in aset...



Coding

the Bﬂﬂ‘ﬂ%
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return 1.9%;
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" } ; in men |
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Coding

{ tﬁch;LdfaW
Motha is a detorator, so we “g,m‘otr' ghdl": | = - ia £ Motha with
extend CondimentDetorator. Re ds“&.:«lt‘fa":r We're o9 ¢ usindy
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e
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(1) An instante OOt
public class Mocha extends Condiment[}ecﬂrjif/— beverage wWe are wrappmd:
Beverage beverage; L this instante
(2) A way to s S
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public Mocha (Beverage beverages) | var'laHﬂ to the °bf:'£ b Lhe beverase
this.beverage = beverage; Heve, wﬂjrg 5a'mﬁ pass i Jc.ﬂ’f‘rf'
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public String getDescription() {
return beverage.getDescription() + ™, Mocha”;

}

public double cost() { L We wam{: ouyr dCS-f.\'lP‘EIGh {‘p na{: ahl‘:(

return .20 + beverage.cost(); E:l;ii th;i“;:aﬂ;‘_ ﬁfdclzz::
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}
} 7 item dc&::—ating the beverage, fm-
wke the cost of our beverade instante, “Davk Roast, Motha”. So
Now we need to comP legate the call £o the we first delegate to the object we are

with Motha. Fiest, we d:ﬂ that it tan c.am?“{'rﬁ the decorating to get its destription, then
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Main Program to test

public class StarbuzzCoffee { - tondimen
wp an &5¥ . and €
public static void main(String args[]) | o~ Ovoer _?{_1 s dt-‘-f-""'?ba
L]
Beverage beverage = new Espressol():; a d Y

System.out.println (beverage.getDescription ()
+ ™ 5" + beverage.cost()): : ]
Make a DackRoast object

Beverage beverage2 = new DarkRoast ();: ¢ Wirap g with 3 Motha.
beverageZ2 = new Mocha (beveragel) ;
beverageZ = new Mocha (beverage?l) ; é_.————- WWF it in @ setond Motha.
beverage2 = new Whip (beveragel); &«— WraF it in a WhiF.
System.out.println(beverageZ.getDescription ()

+ ™ $" + beverage2.cost()):;

Beverage beverage3 = new HouseBlend(); é‘_“\\
beverage3 = new Soy (beverage3); Fina”j‘: give us 3 HouseBlend
beverage3 = new Mocha (beverage3); with Soy, Motha, and Whip-

beverage? = new Whip (beveragel);
System.out.println(beverage3.getDescription()
+ ™ 5" + beverage3.cost());

} File Edit Window Help
% java StarbuzzCoffee
Espresso $1.99
Dark Roast Coffee, Mocha, Mocha, Whip $1.49

House Blend Coffee, Soy, Mocha, Whip $1.34
E
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Code Anatomy
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Desc=Whip
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= new Mocha (beveragel)\;

beverage?Z

new Whip (beverage?l);



New barista training
“double mocha soy lotte with whip"

() Whip calls cost() on Mocha
e Mocha calls cost() on another Mocha.

First, we call cost() on the
o outmost decorator, Whip. o MNext, Mocha calls cost() on Soy.

Last topping! Soy calls
cost() on HouseBlend.

Q HouseBlend’s cost()
method returns .89
cents and pops off
the stack.

0 Soy’s cost() method
adds .15 and returns
the result, and pops
off the stack.

The second Mocha’s
cost() method adds .20
and returns the result,
@ Finally, the result returns to and pops off the stack.
Whip’s cost(), which adds .10 and

i 1)
we have a final cost of $1.54. a :he first Mocha’s cost() method

dds .20 and returns the result,
and pops off the stack.




