Decorator Pattern
Decorator Pattern:

This pattern allows responsibilities to be added to an object dynamically instead of subclassing.

Design Rule: The Open-Closed Principle
Classes should be open for extension but closed for modification.

Scenario 1:
The client wants a web page (or windows application) that will display three pages (or dialogue boxes), a home page, products page and a sales page. The contents of the each page vary as follows:
	Home Page
	Displays introductory text and images

	
	Displays navigation

	Products Page
	Displays products

	
	Displays navigation

	
	Displays shopping basket

	
	Displays advertising

	Sales Page
	Displays shopping basket


First we might create a parent class to display the common elements that are displayed on more than one page i.e. navigation, basket and advertising. To decide what should be displayed we need to provide some Boolean flags and methods to set the flags to display or not display these page parts.
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The display() method would look something like this…..

public void Display()

{

if(_useNavigation == true)

{


// Display navigation

}

if(_useBasket == true)

{


// Display basket

}

if(_useAdvertising == true)

{


// Display adverts

}
}
Next we might create classes for the Home, Products and Sales page, each of which overrides the display() method to display the page contents.
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For example, on the products page we would let the constructor set the flags to decide what parts should be added to the page. The display() method is overridden to display the home page but we also have to call the display() method in the UserInferaceObject parent class.
public void ProductsPage()

{


base.HasNavigation(true)


base.HasBasket(true);


base.HasAdvertising(true);

}

public Display()

{


// Display products code goes here

// Display the other page parts

base.display();
}

Scenario 2:

The client is really happy but then asks for many more elements to be added to the page.
Our first attempt may be to extend the UserInfaceObject class to add more and more Booleans…..
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….., but the Display() method gets larger and larger.

Now for the correct solution using the decorator pattern

Using the decorator pattern we close the UserInfaceObject from modification i.e. we never change it to add new elements. So, how do we add the new parts?
Begin by redesigning the UserInfaceObject so that it contains the common methods and attributes required of the page classes and the parts to be added to them. The common method is to display() pages and parts.
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Next we want to create the parts (known as Decorators in the pattern) to add to the pages (known as Components in the pattern), which add more functionality to the pages.
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Here’s an example of the code for the ShoppingBasketPart.
public class ShoppingBasketPart : UserInterfaceObject

{

private UserInterfaceObject _uiObj;

public ShoppingBasketPart(UserInterfaceObject obj)

{

// Store the previously created


// UserInterfaceObject


_uiObj = obj;
}

public void Display()

{

// Perform the functionality provided by the


// object we are decorating i.e. display it


_uiObj.Display();


// Add the new functionality that 

// this decorator was created for

// i.e. display the shopping basket

}
}
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Using the decorator classes we can expand the functionality of the page (component) classes i.e. we open the UserInfaceObject class for extension.

Scenario 3:

Ooops, the client just notice we can’t add a product to the shopping basket.

Previously we would have added the method to UserInterfaceObject and every page would have had the same functionality even those that had no shopping basket. Now though, we simply need to modify the ShoppingBasketPart decorator class.
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Reference: Head First Design Patterns, O’Reilly
Observational Tasks:
1.  Explain the Open-Closed Principle, providing an example demonstrating the concept.
2. A client requires a drawing application that can display buttons and textboxes which can be given a border, background image and text to draw inside them.
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Use the decorator pattern to draw the various elements of these controls and show how you can choose whether a border or background is drawn. You can use a simple console application and just display text when the different elements of the controls should be drawn. Where would you read the text entered in the textbox?
Alternative: Use the pattern to layer some ASP.Net or WPF controls just to build some interesting visuals.
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