Decorator

I used to think real men
subclassed everything. That was
until I learned the power of
extension at runtime, rather than
at compile time. Now look at mel
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Beverage

New boolean values for
eath tondiment.

description
milk

soy
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i Now we'll implement eost() in Beverage (instead of
getDescriptiony) keeping it abstract), so that it can caleulate the
cosf() tosts assotiated with the tondiments for a particular

bcvcratj: instante. Subtlasses will still overvide

2:::1::;? E.:JS‘{',U, but 'I','ht‘}' will alse invoke the supey Version So
hasSoy() that they can caleulate the total cost of the basic
setSoy() beverage plus the costs of the added tondiments.
hasMochal)

setMoch

rms.1.-|rhip.[a}{]I These aet and set the boolean

setWhip() values For the condiments.

I Other useful methods..
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cost() cost() cost) costl)




Skuste si to!

Napiste (staCi pseudokod) metddu cost() pre
triedu Beverage a pre triedu DarkRoast.

Aké problémy mbzu vzniknut v suvislosti s tymto
riesenim?



Open-closed princip

Triedy by mali byt zatvorené pokial ide o zmeny,
avsSak otvorene, pokial ide o rozsirenie



Kolko stoji kava s cukrom a
mliekom?

Resp. DarkRoast with Mocha and Whip?

€ Take a DarkRoast object
€ Decorate it with a Mocha object
¢ Decorate it with a Whip object

© call the cost() method and rely on
delegation to add on the condiment costs



€@ We start with our DarkRoast object.

€© The customer wants Mocha, so we create a Mocha

object and wrap it around the DarkRoast. e
etk is a detorator: |

ob’ .
p I,heemﬁf-:rs g“hﬁ nhjﬂﬂ{ 'nJc 15 tnliﬂ.:‘..nr::;:u B
_‘1‘?&_15 tase, 8 Peverase. (By :Imrr
:c mean it 15 Lhe same type-



€& The customer also wants Whip, so we create a
Whip decorator and wrap Mocha with it.

Whip is 3 detorater, so it also
mivrors DarkRoast’s {:‘ﬁ‘t and
inE.ILId:s a L'.S{,":;' method.

So, a DavkRoast wrapped in Motha and Whip is still
a Peveraoe and we tan do any{hlng with it we tan do
with a ﬁarkﬂaasﬂ intluding call its tost() method.



O 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
going to delegate computing the cost to the objects it decorates.

Once it gets a cost, it will add on the cost of the Whip. |
(You'll see how ™

3 kew pages)

4

First, we call cost() on the Mocha calls cost() on
outmost decorator, Whip. DarkRoast.

e whip calls cost() on Mocha.

51.29

DarkRoast
returns its cost,

99 cents.

Whip adds its total, 10 cents,

to the result from Mocha, and

i G Mocha adds its cost, 20
returns the final result—%$1.29, St o has aanit o

DarkRoast, and returns
the new total, £1.19.



Viastnosti dekoratorov

» Dekoratory maju spoloCny nadtyp s triedami,
ktoré dekoruju (vdaka tomu mézeme predavat
dekorovany objekt namiesto pévodného)

» Jeden objekt mGze byt dekorovany jednym
alebo viacerymi dekoratormi

* Dekorator moze pridavat svoje spravanie
predtym alebo potom nez deleguje riadenie
dekorovanému objektu

* Objekty mo6zu byt dekorovane kedykolvek
pocas behu programu



Vzor Dekorator: definicia

Vzor dekorator dynamicky pridava spravanie a
zodpovednosti inym objektom.

Dekoratory su flexibilnou alternativou dedicnosti



Vzor dekorator: schema

Eath ﬂomFﬂnm{. tan be used on its
own, or wrapped Il:'jf a detovator.

' component
methodAl)
methodB()
I ofher mathods
The Canﬂr:{:ﬂa:n?ﬂhtft Eath detorator HAS-A
is the ﬂl.':llj.tﬂjf- we e 9oing (waFﬁ} a tomponent, whith
{0 dnf-namuta"‘f add new \( means the detovator has an
behavior to. [t extends instanee variable that holds
Cﬂrn?ﬂntﬂt- ConcreteComponent Decorator a rt’?:r:nﬁc to a domfﬁan:nf
methodAl)
methodB() "
iI ofher methods . _plement the
Decorator e oebrack
sAme WNTEY ent H"Iﬁ\f

¢lass as the tompon
are 9oind to detorate

7

has an
The Cnﬁ:‘.rc{cpztara{:av _
inskante variable Lor the thing
t detorates (the Cnm?mtn‘l‘,
the Detovator wraps)-

Object newState

mathodA() Dgtn\"a{}ors Lan :'ﬂ{;:nd the
mefodi(} 5{;3{: o-(: the t".arn'li?onﬂ\{',-

Il ofher mathods

Detovators tan add new methods; however, new
behavior is t it-ﬂ"}‘ added 'D}' daing tum?u‘l’.ﬂ{'jm
before or atter an existing method in the tomponent.



Kava s cukrom a mliekom

ay

Peverage acts as a{ e

abstract tomponen

\j description
getDescription()
cost)
i other usaful mathods
A oSS TA
HouseBlend DarkRoast CondimeniDecorator
cost() cost) getDascription)
Espresso Decaf N VAL Y
cost() cost)

N\ 77

ﬁnd hcrr_ dare ouy ﬂandim:n{ d:a_‘.ara{ars; no'E,i.ﬂ,:

":hcf)nccd ‘Eﬂ im?ltmcnf ru:rE, ﬂhr'}l' .tasf“ bu{', EIEG

getDeseription(). We'll see why in a moment.



public abstract class Beverage | ﬁfﬁ;ﬁ-ﬁﬁhx\ ahﬂgﬂﬂt

mt.‘thﬂ'ds
0'oed st

3tring description = “Unknown Beverage”;

public String getDescription() | 5&’[)55‘-'"."? an

return description;
} \ 5t{'_D:5£r1FJcian 5 alrcad'-f

implemented for us, but we
need to im‘f']tmtn{', t.aﬂ',f}
in the subtlasses.

public abstract doubkle cost();

public akstract class CondimentDecorator extends Beverage |

public abstract 3tring getDescription(); k\
}

We've also going to require

that the tondiment

detorators all veimplement the
5EtDt5¢Ti?Jciunu method- #ﬁain,

we || see wh:;r in a set...



4 e B
K\ F'Iﬁt we E“t';‘:t 5 aclﬂ‘w,-aae-

elass, since
public class Espresso extends Beverage |

puklic Espressol() { To Lake tave a_[: the dﬂﬂﬁ?{{'m* wWe

description = “Espresso”;
} o oo sek this in the ﬂnhiﬁ?hﬂ‘['-o"‘h f '-'“" H"c .
¢lass. Remember the destription mstan
public double cost() | vaviable is nhevited anm Bcu‘g‘r.ﬂ&&
return 1.959;
}  We dont
} d .to W?UJCC ‘Ehﬂ. MS'I; OE ah, El?::izrﬁgl we :]US{;
Fmﬂ'l ] we net w.t addl n mdimﬂﬂhiih
need To worry 2 :i an Espresso’ i1



4 the Beverss
K\ F]ﬁt we E“t;‘:li 5 ;}ﬂﬁﬁaa&

elass, sinte
public class Espresso extends Beverage |

public Espressm{]l_ { To ‘tﬂkt Lave a-[: H‘IE dmﬁ?—{-jm, we

description = “Espresso”;
} a oo set +his in the C.nhi{:ﬂ-ﬂ‘['-ﬂ"t f °"" {"]"c y
¢lass. Remember the destription mstan
public doukle cost () | vaviable is nhevited from Bt“ﬁaﬁe'
return 1.99;
} ~ We don't
} d to tompute the tost oF " Ef::i:?asi. we just
Fmﬂ'l ] we net ou‘t add.l n md}l‘hﬂﬂhiih
need to WOy 2 :i an Espresso’ i1



Motha is a detorator, so we . tantiake Motha with

m.hff-“ ) s i "
extend CondimentDetovator. R:#::“di' Peverdd’ We've gong J‘fo"a Beveraoe vsing

. Id the

public class Mocha extends CondimentDecorator | b-ﬂl!‘-"'aﬁc we dareé wrapping:

Beverage beverage; hi -hdjmﬁc

[1—'} ﬁ Wa'f ‘tg SCJC 'L:. 15 1 s '._“5,
. _ the obiect we ave wrapy

public Mocha (Beverage beverage) | “aﬂa'h'lg {',O L H“: 'I)l!‘."!'ﬂ"'a‘:je'

this.beveragse = beverags; Here, we ¥t ﬁa-" pass l;a‘l'li
} EI e waﬁiimﬁ the detova

W

. . L construttor
puklic Straing getDescripticon() {

return beverage.getDescriptioni() + “, Mocha”;

}

N . K—/ We want our destription to f}ﬂ{'. only
}_:lu 1c Ol = C0O3 N 1
ntlude the beverage — say Dark
t 20 + b . t{);
Tetura sverags.costl) Roast” — but also to intlude each

} : 7 item detorating the beverage, for

ke the tost of our beveraye instance, “Dark Roast, Motha”. So
Now we need l:’-" comy deleaate the call 4o the we first delegate to the object we are
with Mﬂ'ﬂ-"':a' First, w: :a hat it ean i-ﬂ'"‘?"‘l;‘ the detorating to get its destription, then
o'n_}t-‘tt:: re dﬂ::; {hcﬁlﬁﬁ{ of Motha teo the vesult append *, Motha” to that destription.
tost; en, WE



public class StarbuzzCoffee | o Wd‘-lmt.nf
#5500
an {_5?1' o Lion ;gnl'ﬂlfl Los
public static void main(String args[]) | P ﬂfﬂﬂ ?Jt. & dcicr“?lc'
n
Beverage beverage = new Espressc(); aﬁd?W
System.cout.println (beverage.getDescription()
+ " 3" + beverage.cost()); '6£r
Make 3 DackRoast 00

Weap it with 3 Motha.

Beverage beveragel = new DarkRcast();
beveragel = new Mocha (beveragel);
beveragel = new Mocha (beveragsZ); WFEF itina setond Moth
r a.

beverage? = new Whip (beveragel); &— WFEF it in g WHIF
System.out.println (beverageZ.getDescription()
+ " 5" + beveragel.cost());
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