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Decorator Pattern: Intent 
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• "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 
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•!• Client : refers to the Component interface. 

•!• Component: defines a common interface for 

Component1 and Decorator objects 

•!• Component1 : defines objects that get 

decorated. 

•!• Decorator: maintains a reference to a 

Component object, and forwards requests to 

this component object (component.operation()) 

•!• Decorator 1, Decorator 2, ... : 

Implement additional functionality 

(addBehavior() ) to be performed before and/or 

after forwarding a request. 

«class» 

Client 

-component : Component 

«interface» 
- component➔ 

Component 

+operation() 

~ 
«class» «interface» 

Componentl Decorator 

+operatic n () +operation() 

~ ~ 
«class» «class» 

Decorator! Decorator2 

+Decoratorl(Component c) +Decorator2(Component c) 

+operatic n () +operation() 

+add Behavior() +add Behavior() 

~ 

UNSW 
SYDNEY 



Decorator Pattern: Structure 
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•!• Given that the decorator has the same 
supertype as the object it decorates, 

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. 

«class» 

Client 

-component : Component 

«interface» 
- component➔ 

Component 

+operation() 

~ 
«class» «interface» 

Componentl Decorator 

+operatic n () +operation() 

~ ~ 
«class» «class» 

Decorator! Decorator2 

+Decoratorl(Component c) +Decorator2(Component c) 

+operatic n () +operation() 

+add Behavior() +add Behavior() 
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Decorator Pattern: Example
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House Blend 

cost() cost() 

Welcome to Starbuzz Coffee 

Beverage 

description 

getDescriplionO 
cost() 

II Other useful methods ... 

DarkRoast 

cos() 

Decaf 

nc dcst"'1ftiOl'I i~ .v-iablc 
,s set '" calh s1.1btlass .lnd holds • 
dcsl\"1~ o.f the be cra,c, hkc 

"Most f.ucHc11t DarK Ro.)st" 

nc ,c-t:Dcstr,rbonO ... ct.hod 
v-ct,1.1r11S the dcstv-,fiiOl'I 

Espresso 

cost() 
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Decorator Pattern: Example

COMP2511: Decorator Pattern 6

HouseBlendWith oosl() 

HouseBlend'MthWhl 

oosl() 
HouseB costO 

00110 

&venige 

desa!pe,on 

gel~O 
oos,O 

OarkRoastWrthStaamedMilk 
1nclC1r11mtl 

OarkRo.astWrthWhlpandSot 

Welcome to Starbuzz Coffee 

DecatwlthSteamedMilk 

EspmsoWithsteamedMilk 
andlloc:ha 

DecalWrthSoy 

COl!Q 

EspressoWithSteamed 'Jk 
andWhip 

EspressoWithWhipandSoy Each cost method computes the 
cost of the coffee along with the 

other condiments in the order 
1-------1-r--:-:-:-::-------;,-.1 cost() 

COSlO COIIQ 
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Decorator Pattern: Example
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cost() 

Espresso 

Beverage 

getoescr~ 

costO 
II olher use/IA methods 

Decaf 

COSIO 

BeYerage beverage 

cost() 

getDesc:~ 

getDesC/1/)lioo() 

Beverage beverage 

c05l() 

gelDesGnpoonQ 
cost() 

getDesc:ripcmO 

Welcome to Starbuzz Coffee 

Whip 

Beverage beverage 

cost() 

ge~O 

\ 1'? 
And ht:\'"C c3\'"C °"'" lol'ld,,.,cnt dct«.lt.«S, not.Ile 
they l'lt:t:d to '"'f fc,._c,.,t ,.,o-f: or.ly tostO k.t also 
,ctDcst\'"if"bo,.,O We'll sec why ,,., a '"°""c,.,t, .. ---------------,__________________________ _ ________________ .....------------
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Decorator Pattern: Example
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Constructing a drink order with Decorators 

0 F,YSt. -we ull lost.O O\'I ,the 
~hw-ost. dee«b, Wn,y 

$1.29 

0 Wnif ulls tost.O Of\ Motha . 

(y,y.}\\ see o..i '" 

~ • {e'fl f•~es.> 

f 
E) Matha talls t.ost.O °" 

DorkRoast 

D.1-kRoast. W'Ctun1 

its lost., o/t te"h 

0 Mot.ha .1dcis ,ls lost., UJ tents, 
t.o lhe Ye~lt -h'OO'fl D.'"kRo.1f4,, 
.1l'IO l'"Ctun>S -the "C'W wl, fl l'f 
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Decorator Pattern: Code
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publ ic doubl e cost() { 

Beverage beverage = ne Espresso(); 
System. out .println( beverage .getDescription() 

" " beverage .cost()); 
Syste .out .println( •--------- - --------------- } 

double beverage cost = beve rage .cost(); 
System. out .println( "Whipe : beve rage .cost( ) is : • + beverage cost ); 
System. out .println( " - adding One hip cost of 8 . 18c "); 
System. out .println( " - new cost is : • (0.18 beverage cost ) ); 

return 8.18 beverage cost ; 

Beverage beverage2 - ne DarkRoas (); L-----.------------------------------~ 

beverage2 = new Mocha( beverage2 ); 
beverage2 = new ocha( beverage2 ); 
beverage2 = ne hip{ beverage2 ); 
System. out .println( beverage2 .getDescription() 

" " beverage2 .cost()); 

System. out .println( "-------------------------­

Beverage beverage3 = ne HouseBlend(); 
beverage3 = new Soy{ beverage3 ); 
beverage3 = ne ocha( beverage3 ); 
beverage3 = ne hip beverage3 ); 
System. out .println( beverage3 .getDescription() 

" " beverage3 .cost()); 
System. out .println( "--------------------------

\ code 
d the e){arnP e d . n the \ectures, 

Rea /deve\ope ' \< 
discussed . ed for this wee 
and a\so prov,d 

public double cost() { 

} 

double beverage cost = beverage .cost(); 
System. out .println( "Mocha : beverage .cost ( ) is : " beverage cost ); 
Syste .out .println( ' - adding One ocha cost of 8 . 28c " ); 
Syste .out .println( " - new cost i s : • (8.28 beverage cost ) ) ; 

return 0.20 beverage_cost ; 
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Decorator Pattern: Java I/O Example 
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LineNu""b rfnputSh-ea"' is 
also a tO'fl/. ete dee°""ak. 
It adds the ability t -
'°"'"t the line n1.1"'b l'"S as 
it reads delta . 

B1.1tkeredlny~tSt.YCo"' is 
a Gont.rete det.«~-
81.1.f~eYedlnfutSt~aft\ adds 

ftc in' hehav1°"" -lo a 
F,ldnyv.tSb-ea"': it. ~tteYS 
inyut. -lo iMf'(O e ycrtOYn\01'\U• 

-------

A tt'l-t f ,le f°"" .-eaciin~ 

./ 
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Decorator Pattern: Java I/O Example 
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FilelnputStream 

f PushbacklnputStream 

The~ lt'lfiAtStrecl"'s att as the tot'llrett 
to fo e)'\ts t clt e ill 'm"clf w·th 
detoraks. TheYe are a fe n.ore t 

didt"11 t show, like Objettlr\~t.Strecl . 

r Filttrl )'\f"tS h-ean. 
is a)'\ absb·att 
d tlO\" ahw. 

umber1nputStream 
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Decorator Pattern: Code

COMP2511: Decorator Pattern 12

InputStream fl - ne FilelnputStrea filename 
lnputStream bl - ne BufferedlnputStream(fl ); 
lnputStrea lCasel = ne LowerCaselnputStrea bl ); 
lnputStream ro 13 - ne Ro 13( bl ); 

} 

hie ( c = ro 13 .read( ) >= 0 { 
System. out .prin (( char ) c ); 

\e code 
d the e><arnP d . the \ectures, 

Rea ve\ope ,n 
d\scussed/ de . d for th\S week 
and a\so prov,de 
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Decorator Pattern: 

………….. Demo ………… 
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End
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