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Decorator

» Intent

Attach additional responsibilities to an object dynamically.
Decorators provide a flexible alternative to subclassing for
extending functionality.

» Also Known As
Wrapper

» Motivation

We want to add properties, such as borders or scrollbars to a
GUI component.We can do this with inheritance (subclassing),
but this limits our flexibility. A better way is to use
composition!

2 Design patterns, Laura Semini, Universita di Pisa, Dipartimento di Informatica.



Motivation
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Structure: the TextView example

VisualComponent
Oirawi)
| | component

TextView Decorator =

Drawl() Drraw(} ©———1
ScrollDecorator BorderDecorator
Drawi() Draw() o--——------
ScrollTol) DrawBorder)
scrollPosttion barderWidth
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Structure

compaonent-=0Oparation()

Dacorator::Operation(); j=
AddedBehavior():
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5 Design patterns, Laura Semini, Universita di Pisa,

Dipartimento di Informatica.



Decorator in Lexi

» |l problema
Attaccare al glifo altri elementi, quali scrollbar e bordi

Nel contempo si vogliono tenere questi elementi separati, visto
che sono necessari o meno a seconda della situazione

» La soluzione: applicare Decorator
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Decorator pattern (Wrapper)

» Scopo

Aggiungere dinamicamente responsabilita a un oggetto

» Motivazioni
Spesso puo essere necessario aggiungere responsabilita a un oggetto di una
classe e magari successivamente toglierle: ad esempio le barre di scorrimento al
testo contenuto in una finestra

Se si usano le sottoclassi ci puo essere un problema di proliferazione, se si
vogliono combinare diverse responsabilita: con decorator si aggiunge una classe
per ogni responsabilita e si combinano a piacere le responsabilita, dinamicamente

7 Design patterns, Laura Semini, Universita di Pisa, Dipartimento di Informatica.



Decorator: struttura

Component
component
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ConcreteComponent Decorator
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Decorator: partecipanti

» Component

Linterfaccia comune degli oggetti da decorare

» ConcreteComponent

La classe degli oggetti base che possono ricevere nuove responsabilita

» Decorator

Definisce un’interfaccia conforme a quella comune e mantiene un riferimento a un solo
oggetto Component (eventualmente gia decorato)

» ConcreteDecorator

Definisce una nuova responsabilita
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Decorator: collaborazione
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Motivation for the Decorator pattern in
a little more detail.

» Suppose we have a TextView GUI component and we want to
add different kinds of borders and scrollbars to it.

» Suppose we have three types of borders:
Plain, 3D, Fancy

» And two types of scrollbars:

Horizontal,Vertical

» Solution I: Let’s use inheritance first.We’ll generate subclasses
of TextView far all the required cases.We’'ll need the |5

TextView-Plain TextView-Plain-Horizontal-Vertical

SUbClaSSeS: TextView-Fancy TextView-3D-Horizontal

TextView-3D TextView-3D-Vertical
TextView-Horizontal TextView-3D-Horizontal-Vertical
TextView-Vertical TextView-Fancy-Horizontal
TextView-Horizontal-Vertical TextView-Fancy-Vertical
TextView-Plain-Horizontal TextView-Fancy-Horizontal-Vertical

TextView-Plain-Vertical
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Bad solution

» We already have an explosion of subclasses.What if we
add another type of border? Or an entirely different
property?

We have to instantiate a specific subclass to get the behavior
we want.

» This choice is made statically and a client can't control
how and when to decorate the component.
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Using Strategy

» Now the TextView Class looks like this:

public class TextView extends Component {
private Border border;
private Scrollbar sb;
public TextView(Border border, Scrollbar sb) {

this.border = border;

this.sb = sb;

}

public void draw() {
border.draw();
sb.draw();

I/l Code to draw the TextView obiject itself.

I
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Using Strategy: pro and cons

» Pro:

we can add or change properties to the TextView component
dynamically. For example, we could have mutators for the
border and sb attributes and we could change them at run-

time.

» Cons:

But note that the TextView object itself had to be modified and
it has knowledge of borders and scrollbars! If we wanted to
add another kind of property or behavior, we would have to

again modify TextView.
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Let’s turn Strategy inside out to get the

Decorator pattern

Component

i

Scollbar

LI

HarzScrallbar

HWScrollbar

YertScrollbar

Text e Crecaratar
Border
FlainBaorder ADBorder FancyBorder
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Implementing the Decorator solution

» Now the TextView class knows nothing about borders
and scrollbars:

public class TextView extends Component {
public void draw() {
// Code to draw the TextView object itself.

}
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Implementing the Decorator solution
(cont’d)

» But the decorators need to know about components:

public class FancyBorder extends Decorator {

private Component component;

public FancyBorder(Component component) {
this.component = component;

}

public void draw() {
component.draw();
// Code to draw the FancyBorder object itself.
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Implementing the Decorator solution
(cont’d)

» Now a client can add borders as follows:
public class Client {
public static void main(String[] args) {
TextView data = new TextView();
Component borderData = new FancyBorder(data);
Component scrolledData = new VertScrollbar(data);
Component borderAndScrolledData = new
HorzScrollbar(borderData);

}

» Decorator: Changing the skin of an object

» Strategy: Changing the guts (viscere) of an object

19 Design patterns, Laura Semini, Universita di Pisa, Dipartimento di Informatica.



20

Design patterns, Laura Semini, Universita di Pisa,

Dipartimento di Informatica.



An example

Welcome to Starbuzz Coffee

Starbuzz Coffee has made a name for itself as the

fastest growing coffee shop around. If you've seen one

on your local corner, look across the street; you'll see
another one.

Because they’ve grown so quickly, they’re scrambling

to update their ordering systems to match their
beverage offerings.

When they first went into business they designed their
classes like this...
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Your first idea of implementation
Peverage is an abstratt :.lass, /w/
bl v e or

description

Beverage

The destription inskante vaviable
is set in eath subtlass and helds a
deseviption of the h:uragt.”hk:

“Most Excellent Dark Roast .

The 5:{:D:5t.rif'|;'lnn“ method
veturns the d:sf.ri?fmh.

cost()

The eost() method is getDescription)

ahs'l:,rad.{;j subtlassses .—————-_______? cost]
need to define their

SN ]m?‘:mth{'j‘iﬁ.]nh-

Il Other useful methods

cost()

~ T

Eath subelass imﬂ:mcn{s tost() Lo vetwen the cost of the b:vcragc-

costf)
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In reality

In addition to your coffee, you can also ask for several condiments like
steamed milk, soy, and mocha (otherwise known as chocolate), and have
it all topped off with whipped milk. Starbuzz charges a bit for each of
these, so they really need to get them built into their order system.

Here’s their first attempt...
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Now a beverage can be mixed from different condiment to form a
new beverage

Whoa!

Can you say
“class explosion?”

HowseBlendWithSteamedBilk

| | DecafWithSoyandMocha
cost) -
HuuseBrendWihtdhipandSoy Darkfo o) il

- sl EspreseciflithSieamediilk

o) andihip

DarkRiozstWithStea e
s EspressoNithihipandSey
T ———— DecalWisidfhipandSoy
o}
powr sl
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This is stupid; why do we need
all these classes? Can't we just use
instance variables and inheritance in
the superclass to keep track of the
condiments?

Well, let's give it a try. Let's start with the Beverage base
class and add instance variables o represent whether or
not each beverage has milk, soy, mocha and whip...

description New boolean values «Fm‘

milk eath eondiment.

soy

nmdla

whie Now we'll implement cost() in Beverage (instead of
getDescription() keeping it abstract), so that it ean caleulate the

costl) tosts assotiated with the tondiments -For a Far{iﬂuhr

h:u:raa: instante. Subtlasses will still overvide

hashilk

ggﬂu'mk[tp} f.n!.{‘,'l'}, but {‘,hc']f will a'lsn nvoke the super VEvSion 5o
hasSoyl) that they tan caleulate the fotal eost of +he basie
h Hml 0 bevevage plus the costs of the added condiments.
setMochal)

hasWhip() These aek and cet the boolean

setiWhip() values ¥or the condiments.

i Other wesful methods ..
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Beverage

MNow let's add in the subclasses, one ﬁ‘s:ﬁ::-lpunn
for each beverage on the menu: soy
nm:::ha
: late the whip
lass eost() will calew .
Th:’c:uE::taiiﬁ Ehe condiments, wiie |, getDescription(
"y idden tost() in the subtlasses > cosi(}
i -
E’Tﬁ :;c'l:r:hd that & "-‘“tﬁmhallf?trtn hasMilki)
1
'thl..lll‘dc .:_n!-.-l-ls ‘FD'I" {}ha{; 5?:'{-1 ﬁlﬂtﬂ!
beverane JC«‘f?"- L satSoy()
Eath tost() method needs Lo LomPute heshlocial)
the tost of the beverage 3"‘3_ {hj;c ﬁ";awwnﬂ
5dd in the tondiments by €219 sstWhip()

takion of eost().

supertlass implemen

PSS

il Other useful methods

N\

HouseBlend

DarkRoast

Decaf

cost() cost()
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Now, your turns. It is a good
solution?

See, five
classes total. This is
definitely the way to go.

I'm not so sure: I can
see some potential problems
with this approach by thinking
about how the design might need
to change in the future.
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Try several minutes to complete

% E Write the cost( ) methods for the following classes (pseudo-Java 1s okay):

public class Beverage { public class DarkRoast extends Beverage {

blic double
public double cost(){ public DarkRoast() {

description = "Most Excellent Dark Roast”;
}

public double cost() {
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What can you criticize about this
inheritance architecture?

» Write down your notes to see if you are right
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@Pﬂ" jr per

What requirements or other factors might change that will impact this design?

Prite thanges for tondiments vill foree us to alter existing code

New tondiments will £orte us to add new methods and alter the tost method in the supertlass.

P\'. wt \i
We may have new beverages For some of these beverages (iced tea?), the tondiments C,\‘ﬁw\uﬁa'
may not be appropriate, yet the Tea subelass will still inherit methods like hasWhip).

What if a tustomer wants a double motha?

\{ w‘f t“““‘
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) Design Principle
Classes should be open
® for extension, but closed for

modification.

» SOLID 2: Open Closed Principle :

Extending a class shouldn't require modification of that class.

Software entities like classes, modules and functions should be

open for extension but closed for modifications.
OPC is a generic principle.You can consider it when writing your
classes to make sure that when you need to extend their behavior

you don’t have to change the class but to extend it.The same principle
can be applied for modules, packages, libraries.
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Come on in: we're
open. Feel free to extend
our classes with any new behavior you
like. If your needs or requirements change (and we
Inow they will), just go ahead and make your own

eXtENSIONS.

Sorry, weTe closed.
Thar’s nght, we spent
a lot of ime getang this code correct and

bug free, so we can't let you alter the exasting code.
It must remaimn closed to modification. It you don’t
like 1t, you can speak to the manager.
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Q‘ How can | make every part of Q: How do | know which areas of

my design follow the Open-Closed change are more important?
Principle?

A: That is partly a matter of

A: Usually, you can't. Making QO experience in designing OO systems and
design flexible and open to extension also a matter of the knowing the domain
without the modification of existing you are working in. Looking at other
code takes time and effort. In general, examples will help you learn to identify
we don't have the luxury of tying areas of change in your own designs.

down every part of our designs (and it
would probably be wastefu). Following
the Open-Closed Principle usually
introduces new levels of abstraction,
which adds complexity to our code.

You want to concentrate on those areas
that are most likely to change in your
designs and apply tha principles there.
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Decorator Pattern

» The problems of two previous designs
we get class explosions, rigid designs,

or we add functionality to the base class that isn’t
appropriate for some of the subclasses.
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Revisit the problem again

» If a customer wants a Dark Roast 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
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Constructing a drink order with
Decorators

€@ We start with our DarkRoast object. sekRoast

© The customer wants Mocha, so we create a Mocha

object and wrap it around the DarkRoast. s
The Motha oJbiett is 3 df‘.t-ﬂjra{;a;r 1
p t mirrors 'e'hc ohjzt'-{‘. it s ¢ t, wm'“l
'this case, 3 Deverdse: (By }rn'-
:; medn 1S the same ‘l‘.‘ﬁt

i i W
K a'hd 'l:.\\'raug\\ ?o\‘f:;zd 1::M¢ha ?s
aﬁ%?gﬂﬂaﬁc - (petavse Motha s 3
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The customer also wants Whip, so we create a
Whip decorator and wrap Mocha with it.

Whip is a decorator, so it also
mivrors DarkRoast’s {:ﬂ?c and
intludes a tost() method.

So, a DarkRoast wrapped in Motha and Whip is still
a Beverage and we tan do anything with it we ¢an do
with a BarkRoash intluding call its tost() method.
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(4] 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. |
{\I;uu"ﬂ et hﬂ;i w
Q Whip calls cost() on Mocha. ":"_[ 3 few pagc

Mocha calls cost() on

First, we call cost() on the
DarkRoast.

sutmost decorator, Whip.

e parkRoast
returns its cost,

00 cents.

Whip adds its total, 10 cents,

returme e o™ Mocha, and Mmocha adds its cost, 20

returns the final result—%$1.29, @ conts, to the result rom
parkRoast, and returns
the new total, $1.10.
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The Decorator Pattern attaches additional
responsibilities to an object dynamically.
Decorators provide a flexible alternative to
subclassing for extending functonality
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Decorator Pattern detined

Eath tomponent tan be used on its
own, or wrapped b-r a detovrator.

component

The ContreteComponent:
is the object we've going
to dynamically add rnew
behavior to- [t extends

c""'?a“c“{" ConcreteComponent

Each decovator HAS-A
(wraps) a component, which
means the detovrator has an
instante variable that holds
a veference to a component.

The ContveteDetorator has an | g,

i -tm 1able ‘Fﬂ" {',hﬂ 'l:rhl""‘ﬁ newBehayod)
:dew:::s (the Component I other methods

the Detovator wraps).

Detovators an add new methods; however, new

behavior is typically added by doing computation

before or an existing method in the compenent.
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The decorator pattern for Starbuzz
beverages

QWY
Beveraoe aets as

abstract f,om?oncnlc elass.

\j Beverage component
dascriplion

getDescriptiony)
cost)
il other useful methods

NN T

HouseBlend | DarkRoast CondimentDecorator
cosli) coslf) . gelDescrpliony)
Espresso Decaf Sl v iy
cosll) cost)

[

v tond
The QO"-;“:;SI ant ?e'r
o™ o e
WQEC‘ ldﬁ

NY 7

And here are owr tondiment detorators; notice
‘{:hcbhud '{:0 ]mf‘[tmth‘!: no‘!‘, on Iy ﬂ.os{:f) bu‘l: also

getDeseription(). We'll see why in 3 moment...
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Some confusion over Inheritance versus Composition

R
_ ﬁkay, I'malittle

confused...I thought we weren't
going to use inheritance in this
pattern, but rather we were going
to rely on composition instead.

2 ' Sue: What do you mean?

Mary: Look at the class diagram. The CondimentDecorator is extending the Beverage class.

That's inheritance, right?

Sue: True I dunk the point 1s that it’s vital that the decorators have the same type as the

\ objects they are going to decorate. 5o here we re using inheritance to achieve the fpe maiching,
bur we aren’t nsing inheritance o ger hehanior

Mary- Okay T can see how decaratars need the same “interface” as the components they wrap
because they need to stand in place of the component. But where does the behavior come in?

Sue: When we compose a decorator with a component, we are adding new behavior We
w are acquiring new behavior not by inheriang it from a superclass, but by composing objects
% together
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Mary: Okay, so were subclassing the abstract class Beverage in order to have the correct type,
not to inherit its behavior. The behavior comes in through the composition of decorators with
the base components as well as other decorators.

Sue: That’s right.

Mary: QOoooch, I see. And because we are using object composition, we get a whole lot more
flexability about how to mix and match condiments and beverages. Very smooth.

Sue: Yes, if we rely on inheritance, then our behavior can only be determined statcally at

compile aime. In other words, we get only whatever behavior the superclass gives us or that we
override. With composition, we can mix and match decorators any way we like . at runtime.

43

Mary: And as I understand it, we can implement new decorators at any time to add new
behavior If we relied on inheritance, we'd have to go in and change existing code any dme we

wanred new hehavior
Sue: Exactly.

Mary: Ijust have one more quesion. If all we need to inherit 1s the type of the componen:,
how come we didn’t use an interface instead of an abstract class for the Beverage class?

Sue: Well, remember, when we got this code, Starbuzz already fad an abstract Beverage class.
Traditionally the Decorator Pattern does specify an abstract component, but in Java, obviously,
we could use an mterface. But we always try to avoid altering existing code, so don't “fix"" 1t 1f
the abstract class will work just fine.
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Let’s see the code

public abstract class Beverage { m o sbstract
String description = “Unknown Beverage”; B{'-“"a?{h Ehe two methods
tlass Wi W and ﬂ.ﬂitt}
public String getDescription() { ywcﬁ"‘?‘b“n

return description;
} \__ 3:£Dcsf.ri?£ian is alveady

; . implemented for us, but we
} public abstract double cost(); ngt_d o im?lgmgnk 10

in the subtlasses.
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The abstract class of condiments

public abstract class CondimentDecorator extends Beverage {
public abstract String getDescription():
} .
We've also going to requive
~l:ha!: the t.mdim:nf
detorators all vcim?izmcn{. the
getDeseription() method. Again,

we ll see why in 3 set...
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Concrete Base Classes of Beverages

public class Espresso extends Beverage ({

public Espresso() { 4
description = “Espresso”; < To take tare of the deser ?Fm,{;:
} set Lhis in the onstructor or ¢!
tlass. Remember the destription instance
public double cost() { vaviable is inhevited from Bﬂﬂ'aﬁb
return 1.99;
} We don't
: of an Espresse .
L/ Fina‘l\towt need 10 mmﬁ%ikcﬁun{?in qt']m elass, we st
ed to worry ! ‘ Espresso: 1.9
::ﬁd *,0 'I'C‘tum -{-j\g Yﬂ&ﬂ an
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A concrete Condiment class

kor
ek Detord
Motha is a dtﬁnra{:gh so we Qememoer CO"'::;“ Lo inskantiate Motha with
M : '."' ﬂ . ] .|- .‘“ :
extend CondimentDecorator g t.;,tc“d"‘%ﬂ T:E:?-:E to 2 Beverage vsn .,
J’ : \able to hold
(1) Pn instante V3t
public class Mocha extends Condimentnecory bgﬂ‘\‘.‘l’aﬁ:wg ave wrappmd:
Beverage beverage; < instante
When () Awayte 2{:::: :ﬂ e apping
Mocha public Mocha (Beverage beverage) { (_\/—: avigble to {:’hc‘ o'ﬂﬁ-" the beverage
price this.beverage = beverage; Heve, we've 40m9 ?3;"" Sor's
changeld, } we've W oping }o the detor
we only
need to public String getDescription() { Lm{v“ﬂw
change return beverage.getDescription() + “, Mocha”;
this }
public double cost() { L :":;;ﬁﬁi:f;ﬁt?uﬁi :‘“"f
w RO ReVOLege oSt/ Roast” — but also +o intlude each
} 7 item decorating the beverage, For
oe the cost of ow beverale instance, “Davk Roast, Mocha". So
NT :; hicd k}?;ﬁ ";t delegate the eall to JC"; e we first delegate to the object we are
ith Notha. T13% : . ; iption,
wH ¢k we've detorating, so hat it ean -E,T:E: i) d:cwat:ng to gcuﬁ its dcscrup{mf-. {_‘,h:n
0 Ji_ then, we add the tost of Motha append *, Motha” to that destription.
cost; thém
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Constructing new beverages from
decorator classes dynamically

public class StarbuzzCoffee | mmnﬂ""‘”fs
£550) <
an et . ar.d to
public static void main(String args[]) { e U’*d‘a "ﬂt s dt.sﬂ"‘?bnh
Beverage beverage = new Espresso(); and T

System.out.println(beverage.getDescription()
+ ™ 5" + beverage.cost()): iak
Wake  DarkRoast )€€

Beverage beverage2 = new DarkRoast(); « Wi ap it with a Motha.

beverage2 = new Mocha(beverage2); €& —
beverage2 = new Mocha (beverage2); & W"EP itina setond Motha.
beverageZ = new Whip (beverage2); €—— Wrap it in 3 Whip.

System.out.println(beverage2.getDescription()
+ “ 5" + beverageZ.cost()).

Beverage beverage3 = new HouseBlend():; € Bt

beverage3 = new Soy(beverage3); Finﬂ“‘f. give us 3 HouseBlend
beverage3 = new Mocha (beverage3); with 50‘}“: Motha, and m’*"?'
beverage3 = new Whip (beverage3);

System.out.println(beveragel.getDescription()
+ " §" + beverage3.cost()):
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Real world decorator — Java I/O

A text File for reading.

- = J
Fal
Sk
ala
5 1 1T

nf, that's
kream s the Lﬂm‘wﬁrﬂ
mrﬂ'hﬂd' The Java llfﬂ'w,d,mg
o eval 5“'“me’ FL Iw wtShream:
: wk Shream Shi“ﬁﬁug :E:w evs
LineNumbernputStream is ‘:“"'“}Wﬁl.,?uﬁhﬂﬂ“ wc goment. Krom
alis 5 ﬂm“'&_ ———_E'ﬂw clor i B-u{ffer:dln?u-l:ﬂl:rr.am Bm Lhese Qe ws a base to™
md;hthﬁnib:;tvbcﬂ as is a contrete Mldd, t\ﬁc.h ko vead byees
it reads data. BufFeredlnputStream 2

behavior in £wo ways: it

buf fevs input to improve
pevformance, and also augments
the interface with a new
method veadline() for reading
thavacter—based input, 3 line
at a time.
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Pecorating the java.io classes

t
(_\ H’ﬂ.t's our ahsbraf.t W?mﬂh

FilterlnputStream
y N A J /-\ is an abstract
detorator.
FilelnputStream StringBufferinputStream || ByteAmaylnputStream FiterinputStream |
W s S v.v N 7
/ PushbackinputStream BufferedinputStream DatalnputStream LineNumberinputStream

These [nputStreams act as 7 / /)
the tontvete tomponents that ‘\
;:e:"a: af 5‘3 mﬁtc didn't And -F'Ina“"f, heve ave all our tontrete detorators

show, like Obj:d{',ln?v{S'Eﬂam
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Comments

» You can see that this isn’t so different from the Starbuzz
design.You should now be in a good position to look over
the java.io APl docs and compose decorator s on the
various input streams.

» You'll see that the output streams have the same design.
And you'’ve probably already found that the
reader/Writer streams (for character-based data) closely
mirror the design of the streams classes (with a few
differences and inconsistencies, but close enough to figure
out what’s going on).
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Let’s write a new decorator

ow Fivst, extend the Filter|nputStream, the
N Ed{gt ::;fy& alln‘!:rat;'l: decovator for all [nputStreams.

")aua-"'ﬂ““ l

public class LowerCaselInputStream extends FilterInputStream {
public L CaseInputStream(InputStream in) {

return (c == -1 ? ¢ : Character.toLowerCase((char)c));

}

public int read(byte[] b, int offset, int len) throws IOException {
int result = super.read(b, offset, len);
for (int i = offset; i1 < offset+result; i++) {
b[i] = (byte)Character.toLowerCase ((char)b[il); \ Now we need to implement two
} read methods. They take a
return result; byte (or an arvay of s)
} and convert eath byte that
rg?‘rgsth‘ts a ﬂ-‘\ﬂl‘iﬂ'tlr.] to
lowerease if it's an wppertase

| o _ thavatter. |
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Test out your new Java I/O decorator

public class InputTest {
public static vcid main(String[] args) throws ICOException {

int c;
try {
InpulSLream in =
new LowerCaseInputStream( kf"’"—\“ Cek vy th
new BufferedInputStream /| and deto¥
new FileInputStream(“test.txt”))); aghﬂﬂﬂ—
. . and{jm“
while{(c = 1n.read()) >= 0) { vl
System.out.print { (char)c); Low

}

in.close();
} catch (ICException &) {
e.printStackTrace (),

I know the Decorator B

}

} Just use the stream +o read
thavatters until the end of test
'Fi|t and 'f‘rlr.{ as we go. f
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Dark Side

» You can usually insert decorators transparently and the
client never has to know it’s dealing with a decorator

» However, if you write some code is dependent on specific
types -> Bad things happen

» Java library is notorious to be used badly by people who
do not know decorator pattern

Beverage beverage2 = new DarkRoast();
beverage2 = new Mocha(beverage?);
beverage?2 = new Mocha(beverage2);

Beverage beverage2 = new DarkRoast();
beverage?2 = new Mocha(beverage2);

beverage?2 = new Mocha(beverage2); ‘ ‘
beverage2 = new Whip(beverage2); Whip beverage3 = new Whip(beverage2);

System.out.println(beverage2.getDescription() Syfte’r’n.out.println(beverage3.getDescription()
+“ $” + beverage2.cost()); +7$" + beveragel.cost());

The right way The poor way
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Exercise solutions

public class Beverage {

// declare instance variables for milkCost,

// soyCost, mochaCost, and whipCost, and

// getters and setters for milk, soy, mocha public class DarkRoast extends Beverage {
// and whip.

public DarkRoast() {
public float cost() { description = "Most Excellent Dark Roast”;

float condimentCost = 0.0: )
if (hasMilk()) { public float cost() {

condimentCost += milkCost:
} return 1.99 + super.cost();
if (hasSoy()) {

condimentCost += soyCost; ) }
}

if (hasMocha()) {
condimentCost += mochaCost:
}

if (hasWhip()) {
condimentCost += whipCost;
}

return condimentCost:
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Decorator: Consequences
» Good

More Flexibility than static inheritance
Much easier to use than multiple inheritance
Can be used to mix and match features
Can add the same property twice
Allows to easily add new features incrementally
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Decorator: Consequences
» Bad

If Decorator is complex, it becomes costly to use in quantity

A decorator and its component aren’t identical

From an object identity point of view, a decorated component is not
identical to the component itself

Don’t rely on object identity when using decorators

Lots of little objects
Often end up with systems composed of lots of little objects

Can be hard to learn and debug
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Implementation Issues

» Several issues should be considered when applying the
Decorator pattern:

|. Interface conformance:

A decorator object’s interface must conform to the interface
of the component it decorates.

2. Omitting the abstract Decorator class:

If only one responsibility is needed, don’t define abstract
Decorator. Merge Decorator’s responsibility into the
ConcreteDecorator.
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Implementation Issues

3. Keeping Component classes light weight:

The Component class is inherited by components and
decorators. Component class should be dedicated to defining
an interface, no other functions. E.g.The Component class
should not be used for storing data, and defining data. That
should be done in subclasses. If the Component class becomes
complex, it might make the decorators too heavyweight to use
in quantities. Keep it light and simple.A complex Component
class might make Decorator too costly to use in quantity.

4. Changing the skin of an object versus its guts:

Decorator classes should act as a layer of skin over an object.
If there’s a need to change the object’s guts, use Strategy
pattern.
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