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Decorator Pattern: Intent

"Attach additional responsibilities to an object dynamically.

Decorators provide a flexible alternative to sub-classing for extending functionality."
[GoF]

Decorator design patterns allow us to selectively add functionality to an object (not the
class) at runtime, based on the requirements.

Original class is not changed (Open-Closed Principle).

Inheritance extends behaviors at compile time, additional functionality is bound to all the
instances of that class for their life time.

The decorator design pattern prefers a composition over an inheritance.
Its a structural pattern, which provides a wrapper to the existing class.

Objects can be decorated multiple times, in different order, due to the recursion involved
with this design pattern. See the example in the Demo.

Do not need to implement all possible functionality in a single (complex) class.
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Decorator Pattern: Structure

*L

Client : refers to the Component interface.
Component: defines a common interface for
Component1 and Decorator objects
Componentl : defines objects that get
decorated.

Decorator: maintains a reference to a
Component object, and forwards requests to
this component object (component.operation())
Decoratorl, Decorator?2, ... :

Implement additional functionality
(addBehavior()) to be performed before and/or
after forwarding a request.

«class»
Client

—— component —>

-component : Component
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Decorator Pattern: Structure

+* Given that the decorator has the same
supertype as the object it decorates,

«class»
Client

—— component —>

-component : Component

we can pass around a decorated object in place

of the original (wrapped) object.

** The decorator adds its own behavior either
before and/or after delegating to the object it

decorates to do the rest of the job.
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Decorator Pattern: Example

Welcome to Starbuzz Coffee
Bevevaye i an dbsbract £ ( ’
subelassed by all beverages ~
oLhered in the eoffee shop:
Beverage The desch?{’,loh instante vaviable

s set in eath subtlass and holds 3

i deseription of the beverage, like
onsl " ark Roast”.
R‘ng)&w _’ T~ R r:t si::::;o method

1/ Other useful methods...

7\

HouseBlend DarkRoast Decaf Espresso
cost() cost() cost() cost()

Eath subelass implements cost() to veturn the cost of the beverage.




Decorator Pattern: Example

Beverage Welcome to Starbuzz Coffee

descripion

getDescription()
costf)

I/ Other useful methods —

Y/

HouseBlendWithSteamedMilk DarkRoastWithSteamedM e i p—
ousel a eal DecafWithSt y andMocha
andMocha andMocha h Milk
andMocha
cost{) cost() 10

DarkRoastWithSteamedMilk
andCaramel

| cost)

cost()

Each cost method computes the " DecaWithWhipandSoy
cost of the coffee along with the

other condiments in the order

DarkRoastWithWhipandSoy

cost()

cost()
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Decorator Pattern: Example

Welcome to Starbuzz Coffee

Beverage acts 3% o \
nt ¢lass:
abstract WY""‘\ component ‘

And heve ave our tondiment decorators; notice
f%ued to implement not only eost() but also
9

escri?‘(:ion(). We'll see wisy in @ moment...



Decorator Pattern: Example

Constructing a drink order with Decorators

The Motha obe;t* o‘:j:& i is decoratingf

kype mivrors (By “mivror,
[\ ¥ s case, 3 Beverase B‘I)

we mean it is the same byre

0
e mmm s v can trest
and U"““g weapped in Motha 33 L

wbkype of Berer2se

TR

Whip is a detorator, so it also
mivvors DarkRoast's type and
intludes a tost() method.

© Whip calls costl) on Motha. /

© First, we call tost() on the
oubmost detorator, Whip.

© Whip adds its total, [0 cents,
to the vesult from Mocha, and

veturns the final muH:—iI! 29

(You'“ see how !

(3 Motha ealls tost() on
DarkRoast.

@ DarkRoast veturng
its tost, 99 cents.

Motha adds its cost, 20 tents,
o 4o the vesult from Davkkoafb
and veburns the new total, 7119




Decorator Pattern: Code

public double cost() {

double beverage cost = beverage.cost();

System.out.println("Whipe: beverage.cost() is: " + beverage cost);
Beverage beverage = new Espresso(); System.out.println(: - adding One Whip cost of 0.16c ");
System.out.println(beverage.getDescription() System.out.println( - new cost is: " + (0.10 + beverage cost ) );

+ " $" + beverage.cost());
System.out.println("----ccvmcmmmmmmmnaaaa }
Beverage beverage2 = new DarkRoast();
beverage2 = new Mocha(beverage2);
beverage2 = new Mocha(beverage2);
beverage2 = new Whip(beverage2);

return 0.10 + beverage cost ;

System.out.println(beverage2.getDescription() code
+ " $" + beverage2.cost()); pead the e});a mple € e e in the lectures,
K
. il discussed/ @€~ e ¢ this wee
System.out.println("---------ccoemmomaoo ): da\Sop ovided 0

Beverage beverage3 = new HouseBlend();
beverage3 = new Soy(beverage3);
beverage3 = new Mocha(beverage3);
beverage3 = new Whip(beverage3);

public double cost() {
double beverage cost = beverage.cost();
System.out.println(“Mocha: beverage.cost() is: " + beverage cost );

System.out.println(beverage3.getDescription() System.out.println(® - adding One Mocha cost of 0.20c *);
+ " $" + beverage3.cost()); System.out.println(" - new cost is: " + (0.20 + beverage cost ) );
System.out.println("---------ccemcccmcaaaannn

return 0.20 + beverage cost ;




Decorator Pattern: Java I/O Example

A text file for veading.

tSkream i The compener
N ey detdS L
, intlud?

LineNumber|nputStream i : omRor e ferinputStred™ ¢
Tl ey gl v et
[t adds the abil; a tont etox : Lhese 9 bykes
cm‘t ﬂe llM mr?ba—s as Bw&endh?n{:s yeam adds o{)\e"s a\‘t ‘crw “\“c\\ ‘b Vfoad Yus
it veads data. buffering behavior to a tomponen

FilelnputStream: it bubfers
input to improve performance.




Decorator Pattern: Java I/O Example

t
Heve's ov¥ sbstract ogones

f\ Filhvlnyu’&gm

InputStream is an abstract
S 5 v o 1 /\ detorator.
FilelnputStream StringBufferinputStream ‘ ByteArrayinputStream FilterinputStream
R g ‘ \/ \/ N /
/ PushbackinputStream BufferedinputStream DatalnputStream LineNumberinputStream

These InputStreams act as the tonerete \ 7 /7
tomponents that we will wrap with

ators.
detorators. Theve are a few more we And finally, here ave all our tontrete detor
didn't show, like Object/nputStream.




Decorator Pattern: Code

InputStream fl = new FileInputStream(filename);
InputStream bl = new BufferedInputStream(fl);
InputStream 1Casel = new LowerCaselInputStream(bl);
InputStream rotl3 = new Rotl3(bl);

while ((c = rotl3.read()) >= 0) {
System.out.print((char) c);

}




Decorator Pattern:

ereeeeene.. DEMO ...




End
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