Observer Pattern
Observer Pattern:

This pattern allows a single object managing its own state (data), to automatically update multiple objects that need to be informed when that state changes.

Design Rule:

Create loosely coupled interfaces between classes. (Objects of different classes can call methods on each other to communicate, but have little knowledge of which class (type) of object they are dealing with).
Scenario:
The client would like a sports website to be created. As part of this website they will supply a sports feed which will generate sports information as a series of regular updates. Using this feed they would like news pages, top story list, news tickers, etc, to be provided on various web pages.
The client provides the following class for reading the new feed:


[image: image1.emf]+GetClubNews(in club : string) : string

+GetCurrentNews() : string

+GetTopStories() : string

+SportsNewsUpdate()

SportsNewsFeed


We don’t have to worry about these methods but they get the sports information e.g. GetCurrentNews(), which is returned as a strings.

SportsNewsUpdate() is called regularly to update the sports information contained by the news feed and again the client takes care of this.

So we have to display this sports information in different ways on our webpage or windows application.
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The Subject class needs to allow the Observer objects to register (add) themselves to it, so that when the data changes they can be informed. Also we need to allow observers to remove themselves when they no longer need the information and a update method to allow the subject to update all the observers.

We’ll use an interface ISubject for this and override the methods in the SportsNewsFeed class.
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This is a List of Observer objects.

To add to the list call registerObserver.

To remove from the list call removeObserver. 

These methods were provided by the client as before


public void SportsNewUpdate()

{


foreach(IObserver o in _observers)

{

o.update(this);
}

}

Now we need a way to update the observers, but to do this each type of observer needs a common method to update it. Again we add an interface called IObserver to force each type of observer to provide a method to update itself.
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The final class diagram is:-
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Notice that the association between the ISubject and IObserver is shown as one-to-many.

ISubject (SportsNewFeed) has many observers

IObserver (NewsTicker, etc) has just one subject (SportsNewsFeed) object which it can observe.

Say the client creates a new weather information feed. Notice that using interfaces means that we can re-use ISubject and IObserver to create a duplicate design for this new information feed without rewriting our code. This is an example of loose coupling.
Reference: Head First Design Patterns, O’Reilly
Observational Tasks:
1.  Research the concept of loosely coupled classes.
2. A client wants an application that provides a shopping basket to allow customers to buy its products. They provide a very simple simulator for testing which just allows one product to be added or removed from the basket.
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Here’s how it should be used…


[image: image7.emf]application basket

AddProduct(name, cost)

GetProductName()

GetProductCost()

RemoveProduct()

UpdateBasket()

UpdateBasket()

Notify all observers product has been added to the basket

Notify all observers product has been removed from the basket

<<create>>

Create an application to add a product to the basket, if using a console application just input the values otherwise use a webpage or WPF form.

Using an observer pattern display the shopping basket contents, as a list (OK there is only one), last item bought and total cost of basket elements.

Additional Info:
“Expert” designers may want to know that the above is known as a “pull” implementation of the pattern because each observer reads the data it requires from the subject (SportsNewFeed) itself. An alternative approach is known as a “push” implementation, basically instead of passing the ISubject object to the observer we just pass the data required. 
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So now each observer is passed the strings for club news, current new and top stories, instead of reading these values themselves.

Advantage: Even looser coupling because the observer just receives just strings and knows nothing about who sent the values

Disadvantage: The same data is sent to all observers regardless of whether they need it and you may have to send many values which may be too slow or too difficult.

Events:

Actually C# has an alternative approach to broadcasting the information to the observers. Instead of calling the update() method on each observer, we can create an event that the observers can connect to when they want to be updated. This is exactly the same approach the web or windows application uses to receive events when a button is clicked.

In the class derived from ISubject add the delegate and event:-

public delegate void Callback(string clubNews, string currentNews, string topStories);

public event Callback NewsUpdate;

In the class derived from IObserver

public void Update(string clubNews, string currentNews, string topStories)

{

}

Then

Subject.NewsUpdate += Update;

Reference: C# 3.0 Design Patterns
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These methods were provided by the client as before
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