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Decorator pattern 
 Motivate Example 

• StarBuzz Coffee 

o Several blends 

• HouseBlend, DarkRoast, Decaf, Espresso 

o Condiments 

• Steamed milk, soy, mocha, whipped milk 

o Extra charge for each 

o How do we charge all combinations? 

• First attempt: inheritance 
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Decorator pattern 
 Motivate Example -1st approach 
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Decorator pattern 
 Motivate Example -1st approach 

• 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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Decorator pattern 
 Motivate Example -1st approach 

Each cost method computes the cost of 

the coffee along with the other 

condiments in the order 
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This is stupid; 
Why do we 

need  
all these 
classes? 

Decorator pattern 
 Motivate Example -2nd approach 
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Decorator pattern 
 Motivate Example -2nd approach 
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Decorator pattern 
 Motivate Example -2nd approach 

• Trouble problems 

o Price changes for condiments will force us to alter existing code. 

o New condiments will force us to add new methods and alter the cost 

method in the superclass. 

o We may have new beverages.  For some of these beverages (iced 

tea?), the condiments may not be appropriate, yet the Tea subclass 

will still inherit methods like hasWhip(). 

o What if a customer wants a double mocha? 

o … 

• Our goal is to allow classes to be easily extended to incorporate 

new behavior without modifying existing code.  

10 



16/07/2012 

6 

Decorator pattern 
 Motivate Example -3rd approach 

1.  We start with our DarkRoast object. 

 

 

 

2. The customer wants Mocha, so we create a Mocha object and 
wrap it around the DarkRoast. 
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Decorator pattern 
 Motivate Example -3rd approach 

3. The customer also wants Whip, so we create a Whip decorator 

and wrap Mocha with it. 
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Decorator pattern 
 Motivate Example -3rd approach 

13 compute the cost for the customer 

Decorator pattern 
 Definition 

• The Decorator Pattern attaches additional responsibilities to an 

object dynamically. Decorators provide a flexible alternative to sub-

classing for extending functional it. 

• Features: 

o The decorated object and the original object have the same type.  Thus, 

the decorated object can be passed instead of the original object. 

o The decorator delegates part of its behavior to the object it decorates. 

o It adds its own behavior before or after the delegation. 

o Objects can be delegated dynamically at runtime. 

o The objects are “wrapped” with decorators. 
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Decorator pattern 
 UML 
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Decorator pattern 
 Decorating our Beverages 
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Decorator pattern 
 Decorating our Beverages 
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Decorator pattern 
 Participants 

• Main design principle: Classes should be open for extension but 

closed for modification. 

• Achieves flexibility- behavior can be extended without changing 

existing code. 

• Composition and delegation is used to add new behaviors at 

runtime. 

• A set of decorator classes are used to wrap concrete 

components. 

• Overuse of decorators can be complex as they can introduce a 

number of small objects into a design. 
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Decorator pattern 
 Coding Example 
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Decorator pattern 
 Coding Example 
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Decorator pattern 
 Coding Example 
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Decorator pattern 
 Coding Example 
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Structural Patterns 
Adapter Pattern 

24 



16/07/2012 

13 

Adapter Pattern 
 Adapter understanding 
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Adapter Pattern 
 Adapter understanding 

You don’t want to solve the problem by changing your existing code (and you can’t 

change the vendor’s code). So what do you do?  

26 

We got an existing software system that you need to work a 

new vendor class library into, but the new vendor designed 

their interfaces differently than the last vendor: 

Solution: write a class that adapts the new 
vendor interface into the one you’re 
expecting. 
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Adapter Pattern 
 Motivating Example 
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Adapter Pattern 
 Motivating Example 
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Now, let’s say you’re short on Duck objects and you’d like to use 
some Turkey objects in their place.  Obviously we can’t  use the 
turkeys outright because they have a different interface. 
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Adapter Pattern 
 Motivating Example 
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First, you need to implement the 
interface of the type you’re adapting to.  
This is the interface your client 
expects to see. 

Next, we need to get a reference to the 
object that we are adapting; here we do 
that through the constructor. 

Now we need to implement all the 
methods in the interface; the quack() 
translation between classes is easy: just 
call the gobble() method. 

Even though both interfaces have a fly() method, Turkeys fly in short 
spurts - they can’t do long-distance flying like ducks. To map between a 
Duck’s fly() method and a Turkey’s, we need to call the Turkey’s fly() 
method five times to make up for it. 

Adapter Pattern 
 Motivating Example 
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Wrap the turkey in a 
TurkeyAdapter, which 
makes it look like a Duck. 

Then, let’s test the 
TurkeyDuck: make it 
gobble, make it fly. 

Now let’s test the duck by 
calling the testDuck() 
method, which expects a 
Duck object. 

Now the big test: we try 
to pass off the turkey as a 
duck... 

Here’s our testDuck() method; it gets a duck 
and calls its quack() and fly() methods. 
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Adapter Pattern 
 Explained 

31 

Adapter Pattern 
 Definition 

• The Adapter Pattern converts the interface of a class into 

another interface the clients expect.  Adapter lets classes work 

together that couldn’t otherwise because of incompatible 

interfaces. 
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Adapter Pattern 
 UML 
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Target: defines the domain-
specific interface that 
Client uses.  

Adapter: adapts the 
interface Adaptee to the 
Target interface.  Adaptee: defines an 

existing interface 
that needs adapting.  

Client: collaborates with 
objects conforming to the 
Target interface.  

Adapter Pattern 
 Object Adapter vs. Class Adapter 

Class Adapter: 

• A class adapter is designed by subclassing the adaptee class.  

o A class adapter implements the interface expected by the client object.  

o When a client object invokes a class adapter method, the adapter 

internally  calls an adaptee method that it inherited. 
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Adapter Pattern 
 Object Adapter vs. Class Adapter 

35 Note: the class adapter uses multiple inheritance, so you can’t do it in Java... 

Adapter Pattern 
 Object Adapter vs. Class Adapter 

Object Adapter: 

• An object adapter contains a  reference to an adaptee object.  

o Similar to a class adapter, an object adapter also implements the interface, which 

the client expects.  

o When a client object calls an object adapter method, the object adapter invokes an 

appropriate method on the adaptee instance whose reference it contains. 
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Adapter Pattern 
 Object Adapter vs. Class Adapter 

37 
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Structural Patterns 
 
Proxy Pattern 

39 

Proxy Pattern 
 Example 

40 

• Drawback money from the bank! 

• We will not go to a bank branch. 

• Just go to an ATM. 

• Get the cash! 

• So ATM is some kind of a bank. 

o With reduced functionalities. 

• ATM is also a proxy to the bank! 



16/07/2012 

21 

Proxy Pattern 
 Description 

• Intent 

o The Proxy Pattern provides a surrogate or placeholder for another 

object to control access to it. 

• Applicated: 

o Proxy pattern comes into play when we have HeavyWeight objects and 
• We want to implement a simpler version of a HeavyWeight object. 
• We don’t need the whole functionality of the HeavyWeight object. 
• We want to limit the access to the HeavyWeight object. 

o Use the Proxy Pattern to create a representative object that controls 

access to another object, which may be remote, expensive to create or in 

need of securing.  

• Proxy pattern is also known as «surrogate». 
• Means to put something into place of another 
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Proxy Pattern 
 UML 

42 
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Proxy Pattern 
 Concrete structure 
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Proxy Pattern 
 Participants 

• Subject (Bank) 

o The common interface for the proxy and the real subject 

• Real Subject (Bank Branch) 

o The concrete subject that implements the interface. 

• Proxy (ATM) 

o Provides the same interface as Real Subject (or a subset) 

o Maintains a reference to the Real Subject 

o Since it doesnot have all the data as Real Subject (a lightweight), it 

can do many things faster than Real Subject. 

o Then invokes Real Subject (if needed). 
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Proxy Pattern 
  Consequences 

• A level of indirection while accessing real subject. 

o We can think this as another tier between real subject and us. 

• We want to support heavyweight objects, but we want to create 

only when they are requested. 

o Memory will not get full. 

o Programs will run faster. 

• It is like giving a small example of the same subject. 

o Most of the times, proxy will have same interfaces as subject. 

o Programmers can declare variables without caring whether a proxy or 

the heavyweight will be put. 
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Proxy Pattern 
  Variants – Remote Proxy 

• Provides a local represent of an object in different address 

space (or maybe in same address).  
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Java RMI is a big picture of Remote Proxy Pattern 
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Proxy Pattern 
  Variants – Virtual Proxy 

• Virtual Proxy acts as a representative for an object that may be expensive to 

create. The Virtual Proxy often defers the creation of the object until it is 

needed; the Virtual Proxy also acts as a surrogate for the object before and 

while it is being created.  After that, the proxy delegates requests directly to 

the RealSubject. 
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Proxy Pattern 
  Variants – Protection Proxy 

• A protection proxy controls access to a resource based on 

access rights. 

o To provide the functionality required for allowing different clients to 

access the target object at different levels. 

o A set of permissions is defined at the time of creation of the proxy. 

Subsequently, those permissions are used to restrict access to 

specific parts of the proxy (in turn of the target object).  

o A client object is not allowed to access a particular method if it does 

not have a specific right to execute the method. 
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Summary 

• Decorator Pattern 

o attaches additional responsibilities to an object dynamically. 

Decorators provide a flexible alternative to sub-classing for 

extending functionality. 

• Adapter Pattern 

o converts the interface of a class into another interface the clients 

expect.  Adapter lets classes work together that couldn’t otherwise 

because of incompatible interfaces. 

• Proxy Pattern 

o provides a surrogate or placeholder for another object to control 

access to it. 
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