Strategy Pattern
Design Rule:

Identify and separate the aspects of the application that vary from those that stay the same.
Scenario 1:
Build a duck simulator that simulates a number of different species of duck. Each duck should be able to fly and quack.
First we might build the duck classes like this:
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….but we know that duplicating code is a bad idea, so we may create a parent class Duck and child classes that inherit the common behaviour e.g.
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Scenario 2:

The customer likes the simulator so much that he wants it extended to add rubber ducks.

Our first attempt is to add a new class called RubberDuck and override Quack() so that it makes a “squeak” noise.
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If we write this code, we find that rubber ducks start flying around …. not exactly what we expect???

We can make the Fly() method overridable so that the RubberDuck class can override it and provide an empty function that does nothing.
public void Fly()

{


// Do Nothing

}
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Scenario 3:

It becomes clear that the customer will want many more species of ducks to be added to the simulator.

Apply the Strategy Pattern by identifying the aspects of the application that vary, in this case the behaviours quack and fly vary depending on the species of duck we are simulating. We’ll create two interfaces IFlyBehaviour and IQuackBehaviour, then using these interfaces we’ll create the different classes required.
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Now we can add the behaviours to the Duck class.
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void PerformFly()

{


_flyDuck.Fly();

}
void PerformQuack()

{


_quackDuck.Quack();

}
Looking at one of the duck species, in the constructor we create the behaviours we want e.g. MallardDucks can fly and quack.
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public MallardDuck()

{


_flyDuck = new Fly();


_quackDuck = new Quack();

}
The complete class diagram is….
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Scenario 4:

The customer loves the simulator but would like to be able to change the behaviour of certain ducks at runtime.

To set the behaviour of a duck species we currently create the flying and quacking behaviours in the constructors of each duck species. We can modify the Duck class to allow us to set the behaviour instead. So don’t create the behaviours in the constructors and add methods to allow them to be set in the Duck object.
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Just store the provided behaviour…

public void SetFlyBehaviour(IFlyBehaviour behaviour)

{


flyDuck = behaviour;

}
Here’s how the application uses these classes…

Duck myDuck = new MallardDuck();

IFlyBehaviour fb = new Fly();
IQuackBehaviour qb = new Quack();

// Give the duck the ability to fly and to quack
myDuck.SetFlyBehaviour(fb);
myDuck.SetQuackBehaviour(qb);

myDuck.PerformFly();
// Make duck fly
myDuck.PerformQuack();
// Make duck quack
Here’s the sequence diagram…
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Reference: Head First Design Patterns, O’Reilly
Observational Tasks:
1.  Design patterns were first developed by the gang of four (Gof), what is a design pattern and why should we use them?
2. Research the Single Responsibility Principle (SRP), provide the design for an example demonstrating the importance of this principle.

3. A customer wants you to develop a game using comic book characters with various superhuman powers. All characters can run, walk, swim & jump although some characters possess super speed and strength. In addition, each character may be given one other super power e.g. flying, super hearing, etc. Create a design for this application and develop some simple code to prove the design works. To keep things simple, you may use a console application for this demonstration.
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