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Principles of Software Construction: 
Objects, Design and Concurrency

Design Patterns
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Exercise (paper): System Sequence Diagram for Scrabble
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Learning Goals
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Example: Composite Windows
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We have seen this before!
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Design Patterns
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Example: Composite Windows
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Composite Pattern
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History
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Patterns in Physical Architecture
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Benefits of Patterns
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Illustration [Shalloway and Trott]
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Illustration [Shalloway and Trott]
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A Better Way
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Elements of a Pattern
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History: Design Patterns Book
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A More Recent Patterns Text
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Fundamental OO Design Principles
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Introduction to Patterns
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Recall a Structural pattern: Decorator
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Fundamental OO Design Principles
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Patterns to Know

� F�L���M"�������M"��
 �
���"�.���
�"�
/�����M"��������F��
��M"�F��
���$��
�M"�
%��
��
�M"�1����!��M"�#� �����$��
�M"�
/�����
�M"��
  ���"���
(�"�����$
���)=��* )
�
��
����

� N�
*��������� �"���
��� "��
���
�"�����
�
���,������

� N�
*�*����
������� �����*�����


M��(�����������



���� ��
��
����������

Back to the Motivating Problem…



���� ��
��
����������

Example: Shape Change Notification
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Template Method Pattern
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Problem: Line Breaking Implementations
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Option 2: Encapsulate the Line Breaking Strategy

� ��
��� 
� �����������������
�������������������������*���
� ����
���������������
���(���������������������
� �� 
� ����
����������
��� ������*�������

� �
���,������
� '����
�������*�����������������������
� /��������������� � !����������"�����������������������
� �����
�+������������ �� � � �
����������
����������

7������
�

������

���
 �
�!�����
"#

���	$�
 �
�!���
%��

��	
�(��,��8�

��	
��,��8���9��

:;(��,��8�

��	
��,��8���9��

������<

*



���� �'
��
����������

Strategy Pattern
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Specific Patterns
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Façade (Structural)
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Structural: Adapter
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Back to Fundamental Principles
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Façade vs. Adapter
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Behavioral: Strategy
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Tradeoffs

void sort(int[] list, String order) {
… 

boolean mustswap; 
if (order.equals("up")) {

mustswap = list[i] < list[j];
} else if (order.equals("down")) {

mustswap = list[i] > list[j];
}
…

}

void sort(int[] list, Comparator cmp) {
… 

boolean mustswap; 
mustswap = cmp.compare(list[i], list[j]);
…

}
interface Comparator {

boolean compare(int i, int j);
}
class UpComparator implements Comparator {

boolean compare(int I, int j) { return i<j; }}

class DownComparator implements Comparator {
boolean compare(int I, int j) { return i>j; }}
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Behavioral: Command
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Behavioral: Template Method
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Creational: Factory Method
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Creational: Abstract factory
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Behavioral: Observer
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Structural: Bridge
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Creational: Singleton
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Structural: Proxy
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Behavioral: Mediator
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Behavioral: Visitor
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Other GoF Patterns
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