Design Patterns
What are they?
Design patterns are proven solutions to software design problems you find again and again in real-world application development. Patterns are about design and interaction of objects, as well as providing a communication platform concerning elegant, reusable solutions to commonly encountered programming challenges.
A design pattern is a complete description of a problem and its respective solution, both in terms of its macro level design and implementation. The programmer can read the pattern and solve the problem using the optimal solution. Using a design pattern enables a complete section of code (often comprising many classes) to be substituted with the recommended implementation of the pattern, thus becoming a black box that we can trust.
Design patterns are a higher level of abstraction than simple classes or the STL. They are complete subsystems, sometimes composed of several classes tuned for a specific use. To be most effective at using and implementing design patterns you need to have an eye for detecting these problems in your code and solve them accordingly.
Patterns, patterns everywhere 
The Gang of Four (GoF) patterns are generally considered the foundation for all other patterns. They are categorized in three groups: Creational, Structural, and Behavioural.
The Available Patterns

Creational Patterns

Abstract Factory
Creates an instance of several families of classes

Builder
  
Separates object construction from its representation

Factory Method
Creates an instance of several derived classes

Prototype
  
A fully initialized instance to be copied or cloned

Singleton
 
A class of which only a single instance can exist

Structural Patterns

Adapter
  
Match interfaces of different classes

Bridge
  

Separates an object’s interface from its implementation

Composite
  
A tree structure of simple and composite objects

Decorator
  
Add responsibilities to objects dynamically

Facade
  
A single class that represents an entire subsystem

Flyweight
 
A fine-grained instance used for efficient sharing

Proxy
  

An object representing another object

Behavioural Patterns

Chain of Response
A way of passing a request between a chain of objects

Command
  
Encapsulate a command request as an object

Interpreter
  
A way to include language elements in a program

Iterator
  
Sequentially access the elements of a collection

Mediator
  
Defines simplified communication between classes

Memento
  
Capture and restore an object's internal state

Observer
  
A way of notifying change to a number of classes

State
  

Alter an object's behaviour when its state changes

Strategy
  
Encapsulates an algorithm inside a class

Template Method
Defer the exact steps of an algorithm to a subclass

Visitor
  

Defines a new operation to a class without change
Patterns in Games
Games programming is just a specialised type of software engineering that can benefit from the use of patterns. The distinct thing about games is the requirement for highly optimised code which can sometimes cause games programmers to avoid good software engineering practices. This is problematic as there is no point having fast code that is hard to maintain or at the worst simply does not work. My advice would be to develop your game aiming to make it as robust as possible and then toward the end carry out optimisations for speed. Some organisations use this when designing games, for instance the Unreal games use a mixture of highly ordered script and quick C++ code.
Common Patterns in Games
Programs use one pattern out of the ones available, games are no different. Out of the patterns available some are used more commonly than others.
These are the Factory Method, the Abstract Factory Method, the Singleton, the Facade pattern and the Composite pattern.
Limited Time
Due to the limited time of class-tutor contact and the scope of the subject of design patterns in games we will be unable to cover them completely, we will however cover some of the theory and fundamentals of design patterns as well as looking at two or three of the common game patterns. It is recommended that you study further into the subject matter. There are some good books available and a few internet resources; see the references at the end.
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