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Lecture 16: Design Patterns, Cont
Viewing problems and solutions in context
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Design Patterns Defined

“Each pattern describes a problem which occurs over 
and over again in our environment, and then describes 
the core of the solution to that problem, in such a way 
that you can use this solution a million times over, 
without ever doing it the same way twice”

– Alexander, et al., A Pattern Language. Oxford University Press, 1977
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Pattern Principles
+ Encapsulate variance
+ Abstract the invariant
+ Favor composition
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Strategy
+ Intent: Encapsulate each of a family of 

behaviors such that the use of the 
behaviors varies independently of the 
client.

+ Motivation: Remember the animals…
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Strategy: Structure
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A New Pattern
+ Intent: Attach additional responsibilities 

to an object dynamically or in response 
to changing requirements.

+ Motivation: What if we need to add 
additional processing steps to one of our 
algorithms…
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A New Pattern, Continued
Student

Submission
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Decorator: Structure
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Command
+ Intent: Encapsulate a request or action 

as an object.
+ Motivation: Sometimes we need to issue 

commands without knowledge of the 
specifics of any command – a menu is a 
good example.
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Command: Structure
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Bridge and Adapter
+ Intent: Decouple a set of 

implementations from the set of clients 
using them.

+ Motivation: Perhaps we want to enable 
different toolkits to perform the same 
operations…
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Bridge and Adapter: Structure
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Resources
+ Hillside.net (http://hillside.net/patterns/)
+ Patterns and Frameworks 

(http://www.cs.wustl.edu/~schmidt/patterns.html)
+ Design Patterns: Elements of Reusable Object-

Oriented Software. Gamma et al. Addison-
Wesley, Boston, 1995.

+ Design Patterns Explained: A New Perspective 
on Object-Oriented Design, 2nd Ed. A. 
Shalloway and J. Trott. Addison-Wesley, Boston, 
2004 .
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