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 Cohesion 
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 Function Relatedness 

3
 Completely Cohesive 

4
 Coupling 
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 A and  B are Highly Coupled 

6
 A and B are Loosley Coupled 
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 Well-Defined Modules 
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 also Kind-Of or Generalization/Specialization Realtionship 

2
 also Aggregation or Whole/Part Relationship 

3
 Single Inheritance 

4
 Multiple Inheitance 
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 Patterns 

2
 Interactions 

3
 Redudancy 

4
 Private Members 
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 Behaviour 
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 External Entities 
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 Things 

4
 Roles 
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 Organization Units 
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Class Student { 

 Private: 

 long student_id; 
 char name[30]; 

 char birth_date[12]; 

 int entry_year; 

 enum State{HAS_WORK = 1, HAS_NOT_WORK = 0}; 

 State cur_state; 

 Public: 

 Student ( );     //Constructor 

 ~Student ( );   //Destructor 

 void ChangeState( State new_state ); 

 void Display( ); 

 }; 
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 Run-Time Errors 
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 Test Plan 
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 Test Scripts 
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 Custom Install 
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 Deployment Manager 
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 Iterative Project 

2
 Management Reviewer 
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 Risk Management Plan 
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 Software Development Plan 
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 Configuration Management (CM) System 

2
 Change Request 

3
 Simultaneous Update 
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 Limited Notification 
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 Multiple Versions 
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 Configuration Status Accounting (Measurement) 
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 Change Control Manager 
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 Configuration Management Plan 
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2 Pair programming 
3 Collective Ownership 



  ��L

��!�) ; �) X �"$     $% $��	� :�Z( ��� ���	
  .  �XP �8�( "�#   ��*! $n �       �*� ' #��a*4� �*B� 

( �n, $��	
Y
 �����$-n ��B4� � T�Q�$( .  

� &�Z���� S��@�
��� *
 

��$n�       &� �; �zn�$O �$% ��%	� ���! &' ���, � �*��D� $�	*%  . *��   �*n #*�� 3X T' 

  $n����D�   ' �! �$% � �� %�( �>  � ��A ���   ��(& � ' , �n  �  *�>  *%�( �>    �'& "#*�� ��&X   �*�� 

�(���! �$% ���� ���	
 $n ��	� �� &� ���@��� �! � �	� �>%�( �> $n �! ����D�]� ���-n $-.  

  

� _v��EN �� ��� .K�� =
 

  
 � ������M �F� ���,! ��@� �	J � �) &� �¯   8� ' $*--n �*n #4�*�  *�:   �$�&�*� ' 6���*% 3X 

� ���	
 � ����� 3$��(�M��#�� .  

� ����@�� �� �<�(� &.+ 

��Z(� �! ���,   
 �-n � �M  aO ���	
       ���	
 ���	� �! ' $%�! ��%�� 	     $*�� �*��; 3��$-�� .

  ��Z( &� 	Q-(� ��� �      � ���X &� �; �n #�� �M��   ���	
 �"#��      ��*n $��	� ���@��� 3X &�  .  �*��

���	
 �	YZ( �B% � ��� �M���$!��O ���� �"$� �>�! ��� ���, ��$!��O � $%�!.  

� �N���������@ �� ��&(C  

      �(���! ��B
 �n #��X �! $2A ���  ��	�"3�     )*<! ��B
 � $-��	�!   �*�� �  *�M��8���  *�#  � ��*�	
 

 $-�� ��U�� .��   ' �! &' � ��Z<! $�! &' ' $n )<! ,� ��7���� � ' �8���  *�#�8�(  *�# 

�BW, -n #n�O $n �! �"M� �$-(&�����$����� >�%�� ��(���!  �	��,( � �3� *
 �M  �$*-�� ��*�	
  � 

��� ��� �����M.  

OT2h2  @A�0
���Feature Driven Development   

  �u	8'$�(FDD     ��*� � ¡¯¯¡    P*�	
 Palmer   ' Felsing      #*�� �$*% �*0�� .       ��*B
 T' >*�� $*-�X�� 

  ���	
���  ����   B� )%	; � ,    ' ��Z�! ' $���   O��J &�� '� ,  ����; '  &���  ( �n�B�( ,    �	*%  .   >*�� T'

                                                      
1 Continuous integration 
2 40 hour week 
3 On-site customer 
4 Coding standards 
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2
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3
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 Current Iteration 
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Window#�� �N��	� :(�4 M���� #�
 . :N%  �¢-¢,( 3�Z� � �=m�( >��  $��.  
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    |I.��& ���=B4 ��B
Window      P��' ��U( ���=B4 p�O�! WindowImp  ���*�;     �&�*�

�$%  $�� .   ,( pF� �. >��       ���$��U
 �	%Windows  ����; &�   �&��         :*(�4 M��*�� �! ���!�' ���

�	% �$W . >�! o�F
� �!Window ' WindowImp  5�Bridge$-�	� .  

• @�&y������� : �	78� &� ,�A'Bridge�. $�0�B� ���@��� :  

o  #�� &���P��'����; '  �&��  �7�$�� �! $��! T���U($-%�!   

o  �� �! &���P��'|In �7�� �! :(��
 ���! $O�'  $%�! �� 

o ����; � ���Y
 �&�� ��'�� ' �����
 $��F� |I. ��� �$���� $%�! ��%�� �� 

o  &�������; �. #�� ��'�� $�� &� kI(�. |I. �&�� $��B! 3�1-; 3��$����  

• ���M�� ::N%  �L-} ,O��J �	78� ����� Bridge,( )��B� �  $�� . ��'�*� ��    �*! �$*����

 |I**.Abstraction ,**( :2**�(  �	**% .Abstraction   ���$**�( &� ���@�**�� �**! Implementor 

����;  �&��,( �	% .����; �&��  |I.��& �'�@�( ���Implementor$-���  . 
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• |� �$ :,�I. �� ���! � �. :N%  �L-}�! ,��
	. _���
 "�$% �0��      |I*. �*�	B� ���*B�

)  &�:N%  �¢-¢ (,( 3��! �	%  

o Abstraction )Window( 

� P��'    ,( _���
 � $��U
         v	� &� ,% 5� �! ,4�W� ' $-.Implementor  ��*7� 

,( ��� 

o RefinedAbstraction )IconWindow( 

�  P�	
 �$% _���
 P��'Abstraction,( ���	
 �  $�� 

o Implementor )WindowImp( 

� , ��'  |I. ���!    ����; ���   ,( _���
 �&�� $-. .  P*��' >�� �. #��� ��FW�

     P*��' �! k�+�A�Abstraction    $*%�! �\�*-�(  .       ,*( P*��' '� "h*A�' �      kI(�*. $*-��	


$**%�! �'�**@�( . P**��'Implementor ,**( M���**� � �**�8'� ��**�=B4 �**1-
   ' $**-.

Abstraction8'� ���=B4 >�� |����! � ��! r � ���=B4 ,( _���
 �� $-.. 

o ConcreteImplementor )XWindowImp, PMWindowImp( 

�  P��'Implementor����; �  ����; ' �&�� ,-�4 �&�� ,( _���
 � T� $-. 

• %���6#N :  |I.Abstraction #��	��     ��'�*� ��*�          ,*% ���*! � �$*����Implementor 

,( ���� ���  

• ~&��� : �	78�Bridge� � ��& �����( ,( �0� $��:  

o P��'����; ' ��U(  ,( ��U( �7�$�� &� �&��  $�	%  

o ����; ,( �&��  $%�! ��Y�( ' ��U( $��	
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o P��'  �! $��!   ��	�       P!� �B� �n $%�! ,(	B4 ��    ����; �n ,���   ,( �&��      #*��BO � $�	%

$-n  

• ����� @S��  

o ����; �� �1-
 $%�! ��%�� �	W' $��! &��  

o ����; ��U�� 	%� r��R &��#�� �  

o ����; ����%� ���� ��A �Q� $( $��! ��&��  

*+2G2+2  `��d @�x0�Composite  

• �<cd @��� :������ 

• ��n�� : p
��( �=�=� )��B� ���! ,��� ������ � ��%� p�n�
Part-Whole   
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      ,( �
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  "$*-�� �

 $%�! �'�@�(.     ��� $. "T' >�� �!   ,( ����        � �	*% :*0�A �'�*@
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 #�� ,F�.�
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         ,F�.�
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   �2-4 ��aPicture ,(        P*� 5*� $*��	
) aLine(  >�*( ") aText(    :� ��*( ")aRectangle (  �*�

$%�! ,F�.�
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• @�&y������� : �	78� &� ,�A'Composite�. $�0�B� ���@��� :  

o ��%�! p�n�
 �! &��� � ,�Z�&�! �	R�$���   

o �B� �! &��� � !� )�Part-Whole$���  
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� .�
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  E�x
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• �<cd @��� :������ 

• ��n�� :��	; �	R �! ,% �� �! $�$W �@�\' 3�'���  

• ��� ����� @�N :Wrapper 
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 �:N%  �¢-¬��	B�   �	78� &� ���@��� &� ��Decorator,( �$��Z( �  $�-. . ,%TextView 
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                 >�*( �*
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• @�&y������� : �	78� &� ,�A'Decorator�. $�0�B� ���@��� :  

o          ; �	R �! ,% �� �! $�$W �@�\' 3�'��� �! &���  ��*%� �7�� �! ����
 3'$! ' [�@% "��	
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	. _���
 "�$% �0��   |I*. ��	B� ���B�
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  $-. 
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• %���6#N :Decorator #��	��        ,% �! � ��Component  ,( ����   ��� .    ,*��! #�� >NB(
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o  p�n�
decorator#�� �	%� ���! ��   
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�	(   ,( ��A ���@���   ���� .  $�(WidgetChanged       �. #�� ��7�� ��U( $�( Widget    � 3X �� 
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• @�&y������� :	78� &� ,�A' �Mediator�. $�0�B� ���@��� :  

o �! �7�$�� �! ,% ���$�
 T	� �	R #�� �$�K�; �1�X :(��
 �(� $��� :(��
 _���
  

o �! ,% �� �$U( ���@��� $%�! �	%� ��%� �7�� �! 3X ���& :(��
 �J��  

o |In��& &� ���@��� 3'$! $��! ' �$% h�&	
 |In $-� >�! ���� �	% ,%�@� ��  

o |In ���	
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� ���! � S��Z( ������Colleague ����; ,( �&�� $-. 
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�  |I. ��Colleague ,% Mediator,( � �	�  $��-% 

�  |I. ��Colleague �! Mediator��� o�F
� �	�  

• %���6#N :Colleague #��	��  ,% �! � ��Mediator  ���� #���� ',( ��$�  

• ~&��� : 	78� >��#�� ��& _�] ' �	A o�+� ����:  
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 ,( )��n � ��  $��  
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�  {��%� [iO ' 3�'��� ���! , ��'Observer,( M����  $-. 



  EE�
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Subject 
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o ConcreteObserver 

�  ,% �! ,4�W�ConcreteSubject,( ��7�  ��� 
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o ���	
 #�=!�A :,(  ��$�
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o  �! V=�( v�W�Subject �$% [iO ���$���� ��A �W	
 �	( $��!  
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���   ,( ����     $-��$! $-��	�»   ,( �n ,�� ��X         ,*( �*U-( #�*�% �! $�'  �	*%«.     ��	*� >*�� 6�	*W >��*��� 
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�! ,( ��	78�$] &� ���� ,8�z( 3�	-4 	B� ��%� ��& ��	( �! 3�	
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• �$% �U-( #��% �! �u'�; )% &� �u'�; s-; $��!  

• �u'�; �	� �� ��� ��� �$% �� ����� $��!  

• ,( ��& >�B<
 �K�X &� �!��! '� &� )�! �u'�; ��U�� ,�A�' 3�(& ' �W�	! #�� "�	%!!!  
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     	78�$] �	1@( #��Z�; �!� ,�$-1(  ���    ,( ����     MN���*( o�F
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� Ambiguous viewpoint 
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� Continuous obsolescence 
� Cut-and-Paste Programming 
� Dead End 
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� Input Kludge 
� Lava Flow 
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� Poltergeists 
� Spaghetti Code 
� The Blob 
� Walking through a Minefield 
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• J��� :�T	(��� ,O��J ��4IJ� ' ,B�$A $n &� ���@�� M��� ,O��J � �$% ���Y�8�  

• ����#:�!  ��	B� 3�	-4 ,( 	78�$] >�� &� �� �	B� ��%� ��& ��	( �! 3�	
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   �N�8�O �  ��+!|I.  ��  ,( ��$17� ���� �1-
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�F4 "$�	%:  
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 State Transition Diagram 
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 Petri Net 
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 Synchronization 
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 Transition 
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 Arc 

4
 Token 
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 Reachable State 
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 Final State 
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 Home State 
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 Reachability 
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 Reversibility 
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 Fairness 
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