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Description

o0 The Decorator Pattern is used to extend
the functionality of an object dynamically

= No inheritance
= NoO changes in the class source
= How? Object Composition

o Accomplished creating an object wrapper
around the actual object




Characteristics

o The Decorator Object:
Has the same interface as the underlying

object

Clients interact in the same way with the new object

Contains a reference to the actual object
Receive and forward calls from a client to the

underlying object

Adds additional functionality before or after

forwarding requests

Decorator Pattern vs. Inheritance

Decoraeor Pagern

| Inheritance

Lised to extend the functicnality of a

Used to extend the functionality of a class

particular object. of objects.
Does not require subclassing. Requires subclassing.
Chnamic. Static.

Runtime assignment of responsibilities.

Compile time assignment of
responsibilities.

Prevents the proliferation of subclasses
leading to less complexity and
corfusion.

Could lead to numearous subclasses,
exploding class hierarchy on specific
OOCAsS oS,

More flexible,

Less flexible.

Possible to have different decorator
abjects for a given object simultanecusly
A client can choose what capabilities it
wants by sending messages to an
appropriate decorator.

Having subclasses for all possible
combinations of additional capabilities,
which clients expect out of a given class,
could lzad to a praliferation of
subclassas.

Easy to add army combination of
capabilities. The same capability can even
be added twice.

Difficult.




EXAMPLE: Message Logging Utility

o Initially:

cinterfacess
Logaer

logimsg: 3tring)

ConsclseLogger FlleLogger

logimsg: String) logimsg: String)

NOTE: LoggerFactory not shown in this figure

EXAMPLE (Inheritance):

o Suppose new functionalities:

= Transform an incoming message to an HTML document
= Apply simple encryption on an incoming message

<<inbsrfaces>
Loggar

o 47

| 1o (nsg:String) | .

! : Class Explosion!!!
|

i i

! I

Consolalogger FilaLagger

leg [neg: String) log (meg:Skringl

l i

HTHLConsLoggar EncConslogger HTHLF1lalogger EncFillalioggar

logimsg:String) logimsg: Etring) loginsg:String) log insg: 3kring)




EXAMPLE (Decorator Pattern):

o Define a Default root decorator
“LoggerDecorator”;

s Contains a reference to a Logger instance that
points to a Logger object it wraps.

= Implements the Logger interface and provides
the basic default implementation for the log
method, forwarding calls to the Logger object it
wraps.

o Define two subclasses: HTMLLogger and
EncryptLogger

EXAMPLE:

o LoggerDecorator Class

z<interfacss>

Logger 1
Public class LoggerDecorator implemsnts Logger | i
1og imsg:ScIing) 2
Logger logger; = 4
public LoggerDecorator (Logger inp logger) 0 E
w
¥

logger = inp_logger; |
|

1

1
public vold loegisString DataLine) | LeggerDecorator f——
"

—— 9 logger :Logger K—

Default implemsntation

to be owerriden by subclasses. lag im=g:3tring)

logger.logiDataline) ;

1

}//end of class HTHLLogger EncIryptLogger

lagimsg: String) logimeg: String)
makeHTHML idataLine: String) Encrypt idataline: String)




EXAMPLE:

o Concrete Logger Decorators:
= Both HTMLLogger and EncryptLogger:
o Overrides Default Log method
o Implement new functionalities

o Client needs to:

= Create an appropriate Logger instance (FileLogger or
ConsoleLogger using factory method)

= Creatre an appropiate LoggerDecorator instance by
passing the Logger instance created in Step 1 to its
constructor

= Invoke methods on the LoggerDecorator instance (Step
2) as it would on the Logger instance (Step 1)

EXAMPLE (Client Code):

class DecoratorClisnt
public static wold mainiString[l args) o
LoggerFactory factory = new LoggerFactory ()
Logger logger = factory.getlogger ()
HTMLLogger hLogger = nNew HTMLLOgJer (logger) ;
f/the decorator object provides the same interfacs.
hLogger.logi"A Hessage to Log");
EncryptLogger eLogger = new Encryptlogger (logger);
aLogger.logi"A Hessags to Log");
)
}//End of class




EXAMPLE: HTML Decorator Class

public class HTHLLogger =xtends LoggerbDecorator
public HTHLLogger|Logger inp leogger)
sup=sr (inp_logger);

}

blic class LoggerDecorator implemsnts L er |
B o9 public wold logiString DatalLin=) {
a

Logger legger;
public LeoggerDecorator (Logger inp_logger) | Adfed functicnality
logger = inp_logger; .
! Dataline = MaksHTML (Datalin=);
public woid legiString Dataline) | 4
g How forward the sncrypted text to the FilsLogger
Default implementation for storage

to b= owerriden by subclasses. !
logger . logiDataLine) ;

1

logger.legiDataline); public String makeHTHL (String Dataline) {
.

1

}ffend of class Make 1t into an HTHML Jdocumsnt .
Datalins = "<HTHL=><BODW>" + "<b>" + DataLln= +
"a e+ e SBODY s JHTHL> " ;

return DatalLine;

1
}/fend of class

EXAMPLE:

o What if we add a new Message Logger (DB
Logger)?

= A client only needs to do the steps explained on the last
slide

= DB Logger would be of Logger type and it can be sent
to any of the HTMLLogger or EncryptLogger as an
argument while invoking their constructors )

o And adding new Decorators?
s Decorators inside Decorators!




EXAMPLE:

= Association between Different Logger Classes
and Logger Decorator

wointerfacesss
|—————— i R

e

| Logger |
I : — "1 !
| logimsg: String) 4 |
i a3 i |
Consolelogger 7 E
| £ !
o 1
logimsg: String) : 1 E :
LoggerDecorator

FilaLaogg=r
——3legger: Logger K

log (mag: Skring) log imsg:Skring)

HTHLLogg=xr EncryptLeogger

logimsg:String)

logimsg: String)
nak=HTHL{datalin=:String)

encrypt (dakaline :String)




