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�•�š�š�¸�É 3 
�Á�‡�¦�º�É�°�Š�¤�º�°�Â�¨�³�ª�·�›�¸�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�ª�·�‹�´�¥ 

 
3.1  �„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�¦�³�•�•�Š�µ�œ�ž�{�‹�‹�»�•�´�œ 

 
 �„�¦�³�•�ª�œ�„�µ�¦�‹�´�—�š�Î�µ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r�Â�¨�³
�¡�·�‹�µ�¦�–�µ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r �Ä�œ�ž�{�‹�‹�»�•�´�œ�¤�¸�…�´�Ê�œ�˜�°�œ�š�¸�É�Ž�´�•�Ž�o�°�œ 
�Â�­�—�Š�—�´�Š�¦�¼�ž�š�¸�É 3-1 �Ž�¹�É�Š�‡�–�³�„�¦�¦�¤�„�µ�¦�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�Ä�œ�Â�˜�n�¨�³�¦�³�—�´�•��̃o�°�Š�Ä�•�o�Á�ª�¨�µ�œ�µ�œ�Ä�œ�„�µ�¦�¡�·�‹�µ�¦�–�µ     
�‡�»�–�£�µ�¡�Â�¨�³�«�´�„�¥�£�µ�¡�…�°�Š�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ �Ÿ�¼�o�‹�´�—�š�Î�µ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ �­�µ�¤�µ�¦�™
�š�¦�µ�•�Ÿ�¨�„�µ�¦�…�°�Á�ž�d�—�®�¨�´�„�­�¼�˜�¦�Ä�®�¤�n�Å�—�o�®�¨�´�Š�‹�µ�„�„�µ�¦�¡�·�‹�µ�¦�–�µ�Á�¦�¸�¥�•�¦�o�°�¥�Â�¨�o�ª �Ã�—�¥�¤�¸�…�´�Ê�œ�˜�°�œ�„�µ�¦�‹�´�—�š�Î�µ
�®�¨�´�„�­�¼�˜�¦�Â�¨�³�…�´�Ê�œ�˜�°�œ�„�µ�¦�¡�·�‹�µ�¦�–�µ�®�¨�´�„�­�¼�˜�¦ �Â�­�—�Š�—�´�Š�¦�¼�ž�š�¸�É A-1 �£�µ�‡�Ÿ�œ�ª�„ �„ 
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�‡�–�³/�®�¨�´�„�­�¼�˜�¦�‹�´�—�š�Î�µ�¦�n�µ�Š�®�¨�´�„�­�¼�˜�¦ �•�´�–�”�·�˜�ª�·�š�¥�µ�¨�´�•

�˜�¦�ª�‹�­�°�•

�š�¸�É�ž�¦�³�•�»�¤ �„�„.�•�ª.

�¡�·�‹�µ�¦�–�µ

�­�£�µ�ª�·�•�µ�„�µ�¦

�¨�Š�¤�˜�·

�­�£�µ�¤�®�µ�ª�·�š�¥�µ�¨�´�¥
�¦�´�•�š�¦�µ�•�°�œ�»�¤�´� �̃·

�¤�®�µ�ª�·�š�¥�µ�¨�´�¥
�°�œ�»�¤�´� �̃·

�­�„�°.�°�œ�»�¤�´� �̃·

�Á�ž�d�—�®�¨�´�„�­�¼�˜�¦

�°�œ�»�¤�´� �̃·/�Á�®�È�œ�•�°�•

�Å�¤�n�°�œ�»�¤�´� �̃·/�Å�¤�n�Á�®�È�œ�•�°�•

�Ÿ�n�µ�œ

�Ÿ�n�µ�œ

�Å�¤�n�Ÿ�n�µ�œ

 
�¦�¼�ž�š�¸�É 3-1 �…�´�Ê�œ�˜�°�œ�„�µ�¦�˜�¦�ª�‹�­�°�•�Â�¨�³�¡�·�‹�µ�¦�–�µ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ 

 
 �Ä�œ�­�n�ª�œ�…�°�Š�„�µ�¦�‹�´�—�š�Î�µ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ�¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r   
�¤�¸�„�¦�³�•�ª�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�Š�µ�œ �Â�­�—�Š�—�´�Š�¦�¼�ž�š�¸�É 3-2 �‡�º�°�‡�–�³�®�¦�º�°�®�¨�´�„�­�¼�˜�¦�‹�³�‹�´�—�š�Î�µ�¦�n�µ�Š�®�¨�´�„�­�¼�˜�¦�­�n�Š�Ä�®�o
�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�Ä�œ�­�µ�…�µ�ª�·�•�µ�Ä�œ�“�µ�œ�³�Á�ž�}�œ�Ÿ�¼�o�˜�¦�ª�‹�­�°�•�®�¨��́„�­�¼�˜�¦�—��́Š�„�¨�n�µ�ª�Á�¡�º�É�°�Ä�®�o�…�o�°�‡�·�—�Á�®�È�œ�®�¦�º�°
�…�o�°�Á�­�œ�°�Â�œ�³�™�¹�Š�‡�»�–�£�µ�¡�…�°�Š�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ�š�¸�É�‹�³�Á�ž�d�— �Ã�—�¥�¤�¸�…�´�Ê�œ�˜�°�œ�‡�º�°�‡�–�³�®�¦�º�°
�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ�‹�´�—�š�Î�µ�¦�n�µ�Š�®�¨�´�„�­�¼�˜�¦�Á�­�œ�°�Ä�®�o�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�˜�¦�ª�‹�­�°�•�‡�»�–�£�µ�¡�…�°�Š�®�¨�´�„�­�¼�˜�¦
�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ �Ž�¹�É�Š�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�˜�o�°�Š�Ä�•�o�Á�ª�¨�µ�Ä�œ�„�µ�¦�°�n�µ�œ�Â�¨�³�Ä�•�o�ž�¦�³�­�•�„�µ�¦�–�r�Ä�œ�„�µ�¦�˜�¦�ª�‹�­�°�•
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�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ�°�¥�n�µ�Š�¨�³�Á�°�¸�¥�— �‡�ª�µ�¤�­�µ�¤�µ�¦�™�Â�¨�³�‡�ª�µ�¤�•�Î�µ�œ�µ�•�…�°�Š�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�Á�ž�}�œ
�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Â�¨�³�‡�ª�µ�¤�•�Î�µ�œ�µ�•�Á�Œ�¡�µ�³�¦�µ�¥�•�»�‡�‡�¨�Ä�œ�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r �Á�¤�º�É�°�Å�—�o�Ÿ�¨�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�Á�¦�¸�¥�•�¦�o�°�¥
�Â�¨�o�ª�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�‹�³�­�n�Š�Ÿ�¨�„�µ�¦�¡�·�‹�µ�¦�–�µ�Ä�®�o�‡�–�³�®�¦�º�°�®�¨�´�„�­�¼�˜�¦�œ�´�Ê�œ�Ç �š�¦�µ�• �Á�¡�º�É�°�Ä�®�o�‡�–�³�®�¦�º�°�®�¨�´�„�­�¼�˜�¦
�¡�·�‹�µ�¦�–�µ�Â�„�o�Å�… �ž�¦�´�•�ž�¦�»�Š�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ�˜�µ�¤�š�¸�É�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�Â�œ�³�œ�Î�µ�„�n�°�œ�Á�­�œ�°�Á�ž�d�—
�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ�˜�µ�¤�…�´�Ê�œ�˜�°�œ �Â�¨�³�„�¦�³�•�ª�œ�„�µ�¦�‹�´�—�š�Î�µ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ�Ä�œ
�ž�{�‹�‹�»�•�´�œ�œ�´�Ê�œ�¥�´�Š�­�µ�¤�µ�¦�™�ª�·�Á�‡�¦�µ�³�®�r�ž�{�•�®�µ�Å�—�o�°�¸�„�¤�µ�„�¤�µ�¥ 
 

 
�¦�¼�ž�š�¸�É 3-2 �„�¦�³�•�ª�œ�„�µ�¦�‹�´�—�š�Î�µ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r                   
 �Ä�®�o�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�˜�¦�ª�‹�­�°�• 
 

• �„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�ž�{�•�®�µ �ž�¦�³�„�°�•�—�o�ª�¥�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�Â�¨�³�˜�¦�ª�‹�­�°�•�„�´�•�Â�œ�ª�ž�’�·�•�´� �̃·�š�¸�É
�•�´�–�”�·�˜�ª�·�š�¥�µ�¨�´�¥ �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r �„�Î�µ�®�œ�—�Å�ª�o �Ž�¹�É�Š�„�µ�¦�¡�·�‹�µ�¦�–�µ�„�µ�¦�Á�ž�d�—�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•
�•�´�–�”�·�˜�«�¹�„�¬�µ�Ä�•�o�Á�ª�¨�µ�¤�µ�„�Á�œ�º�É�°�Š�‹�µ�„�Á�ž�}�œ�„�µ�¦�˜�¦�ª�‹�­�°�•�…�o�°�¤�¼�¨�Â�¨�³�Á�°�„�­�µ�¦ �Ž�¹�É�Š�¤�¸�¦�¼�ž�Â�•�•�š�¸�É�®�¨�µ�„�®�¨�µ�¥ �¤�¸
�…�o�°�¤�¼�¨�Å�¤�n�‡�¦�•�™�o�ª�œ �Å�¤�n�™�¼�„��̃o�°�Š �Â�¨�³�„�µ�¦�­�º�•�‡�o�œ�…�o�°�¤�¼�¨�Á�„�¸�É�¥�ª�„�´�•�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ�ž�{�‹�‹�»�•�´�œ�š�Î�µ
�Å�—�o�‹�µ�„�„�µ�¦�«�¹�„�¬�µ�‡�¼�n�¤�º�°�®�¨�´�„�­�¼�˜�¦�Á�¡�¸�¥�Š�°�¥�n�µ�Š�Á�—�¸�¥�ª�š�Î�µ�Ä�®�o�Å�¤�n�­�³�—�ª�„�Ä�œ�„�µ�¦�­�º�•�‡�o�œ�…�o�°�¤�¼�  ̈�œ�°�„�‹�µ�„�œ�¸�Ê�„�µ�¦
�˜�¦�ª�‹�­�°�•�®�¨�´�„�­�¼�˜�¦�…�°�Š�Á�‹�o�µ�®�œ�o�µ�š�¸�É�•�´�–�”�·�˜�ª�·�š�¥�µ�¨�´�¥ �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r�Á�ž�}�œ�„�µ�¦�°�µ�«�´�¥
�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Á�Œ�¡�µ�³�¦�µ�¥�•�»�‡�‡�¨ � �̃o�°�Š�Ä�•�o�š�´�Ê�Š�ž�¦�³�­�•�„�µ�¦�–�r �­�¤�µ�›�·�Â�¨�³�‡�ª�µ�¤�‡�·�—�Ä�œ�„�µ�¦�°�n�µ�œ �˜�¦�ª�‹�­�°�•
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 �Â�¨�³�ª�·�Á�‡�¦�µ�³�®�r�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ�Ä�œ�Â�˜�n�¨�³�®�¨�´�„�­�¼�˜�¦�ª�n�µ�¤�¸�Á�œ�º�Ê�°�®�µ�‡�ª�µ�¤�­�Î�µ�‡�´�•�°�¥�n�µ�Š�Å�¦�•�o�µ�Š �Ž�¹�É�Š
�ž�{�‹�‹�»�•�´�œ�•�´�–�”�·�˜�ª�·�š�¥�µ�¨�´�¥ �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r�¤�¸�Á�‹�o�µ�®�œ�o�µ�š�¸�É�š�µ�Š�—�o�µ�œ�„�µ�¦�˜�¦�ª�‹�­�°�•�®�¨�´�„�­�¼�˜�¦
�Á�¡�¸�¥�Š�‡�œ�Á�—�¸�¥�ª �™�¹�Š�Â�¤�o�ª�n�µ�‹�³�¤�¸�Ÿ�¼�o�ž�’�·�•�´� �̃·�Š�µ�œ�Â�š�œ�Ä�œ�•�µ�Š�Š�µ�œ�Â�˜�n�Å�¤�n�­�µ�¤�µ�¦�™�ž�’�·�•�´� �̃·�Š�µ�œ�Ä�œ�„�µ�¦�˜�¦�ª�‹�­�°�•
�®�¨�´�„�­�¼�˜�¦�Á�¡�º�É�°�­�¦�»�ž�…�o�°�¤�¼�¨�Â�¨�³�Á�­�œ�°�˜�n�°�‡�–�³�„�¦�¦�¤�„�µ�¦�Ä�œ�Â�˜�n�¨�³�¦�³�—�´�•�Â�š�œ�Å�—�o �Â�¨�³�¤�¸�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•
�•�´�–�”�·�˜�«�¹�„�¬�µ�š�¸�É� �̃o�°�Š�˜�¦�ª�‹�­�°�•�Á�ž�}�œ�‹�Î�µ�œ�ª�œ�¤�µ�„�Ž�¹�É�Š�°�µ�‹�„�n�°�Ä�®�o�Á�„�·�—�‡�ª�µ�¤�Ÿ�·�—�¡�¨�µ�—�Å�—�o�Š�n�µ�¥ �Á�¤�º�É�°�˜�¦�ª�‹�­�°�•
�Â�¨�o�ª�Á�‹�o�µ�®�œ�o�µ�š�¸�É�‹�³�­�¦�»�ž�Â�¨�³�Á�­�œ�°�˜�n�°�‡�–�³�„�¦�¦�¤�„�µ�¦�•�´�–�”�·�˜�ª�·�š�¥�µ�¨�´�¥ (�„�„.�•�ª.) �‡�–�³�„�¦�¦�¤�„�µ�¦�­�£�µ
�ª�·�•�µ�„�µ�¦ �Â�¨�³�‡�–�³�„�¦�¦�¤�„�µ�¦�­�£�µ�¤�®�µ�ª�·�š�¥�µ�¨�´�¥�…�°�Š�¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r�˜�µ�¤�¨�Î�µ�—�´�• �š�Î�µ�Ä�®�o�„�µ�¦
�¡�·�‹�µ�¦�–�µ�Ä�œ�Â�˜�n�¨�³�‡�¦�´�Ê�Š�Ä�•�o�Á�ª�¨�µ�œ�µ�œ�Â�¨�³�¤�µ�˜�¦�“�µ�œ�…�¹�Ê�œ�°�¥�¼�n�„��́•�—�»�¨�¥�¡�·�œ�·�‹�Á�Œ�¡�µ�³�¦�µ�¥�•�»�‡�‡�¨�…�°�Š
�‡�–�³�„�¦�¦�¤�„�µ�¦�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�š�¸�É�ž�¦�³�„�°�•�°�¥�¼�n�Ä�œ�•�»�—�„�µ�¦�¡�·�‹�µ�¦�–�µ�•�»�—�œ�´�Ê�œ�Ç  

• �„�µ�¦�«�¹�„�¬�µ�ª�·�›��̧„�µ�¦�Â�„�o�ž�{�•�®�µ �Á�¤�º�É�°�š�¦�µ�•�™�¹�Š�ž�{�•�®�µ�Â�¨�³�‡�ª�µ�¤�˜�o�°�Š�„�µ�¦�Â�¨�o�ª
�‹�Î�µ�Á�ž�}�œ�˜�o�°�Š�®�µ�ª�·�›�¸�„�µ�¦�Á�¡�º�É�°�•�n�ª�¥�Ä�œ�„�µ�¦�Â�„�o�Å�…�ž�{�•�®�µ�Â�¨�³�˜�°�•�­�œ�°�Š�‡�ª�µ�¤�˜�o�°�Š�„�µ�¦�Å�—�o�°�¥�n�µ�Š�¤�¸�‡�»�–�£�µ�¡ 
�„�µ�¦�«�¹�„�¬�µ�ª�·�›�¸�„�µ�¦�Â�„�o�ž�{�•�®�µ�ž�¦�³�„�°�•�—�o�ª�¥�„�µ�¦�«�¹�„�¬�µ�®�¨�´�„�‡�·�—�Â�¨�³�Á�š�‡�œ�·�‡�„�µ�¦�š�Î�µ�Š�µ�œ�…�°�Š�Ã�ž�¦�Å�¢�¨�r�Á�ž�}�œ
�„�µ�¦�œ�Î�µ�¤�µ�˜�¦�“�µ�œ�¤�µ�Á�ž�}�œ�˜�´�ª�‡�ª�•�‡�»�¤�Ä�œ�„�µ�¦�‹�´�—�„�µ�¦�®�¨�´�„�­�¼�˜�¦�š�µ�Š�—�o�µ�œ�¦�µ�¥�ª�·�•�µ�š�Î�µ�Ä�®�o�¤�¸�„�¦�°�•�¤�µ�˜�¦�“�µ�œ
�•�´�—�Á�‹�œ�¤�µ�„�¥�·�É�Š�…�¹�Ê�œ �­�n�ª�œ�„�µ�¦�«�¹�„�¬�µ�Á�„�–�”�r�¤�µ�˜�¦�“�µ�œ�„�µ�¦�«�¹�„�¬�µ�„�µ�¦�‹�´�—�š�Î�µ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ
�˜�µ�¤�Á�„�–�”�r�­�Î�µ�œ�´�„�‡�–�³�„�¦�¦�¤�„�µ�¦�„�µ�¦�°�»�—�¤�«�¹�„�¬�µ (�­�„�°.) �Á�ž�}�œ�„�µ�¦�œ�Î�µ�„�¦�°�•�Â�¨�³�„�‘�•�´�Š�‡�´�•��̃n�µ�Š�Ç�š�¸�É �­�„�°. 
�ž�¦�³�„�µ�«�Á�ž�}�œ�„�‘�¤�µ�˜�¦�“�µ�œ�¤�µ�Á�ž�}�œ�˜��́ª�„�Î�µ�®�œ�—�…�°�•�Á�…�˜�¡�º�Ê�œ�“�µ�œ�…�°�Š�¤�µ�˜�¦�“�µ�œ�„�µ�¦�«�¹�„�¬�µ�¦�³�—��́•
�•�´�–�”�·�˜�«�¹�„�¬�µ �Á�¡�º�É�°�ž�¦�³�„�°�•�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�Á�„�–�”�r� �̃n�µ�Š �Ç �š�¸�É�Á�„�¸�É�¥�ª�…�o�°�Š �Â�¨�³�œ�Î�µ�¤�µ�‹�´�—�„�¨�»�n�¤�¨�´�„�¬�–�³�„�µ�¦�‹�´�—�š�Î�µ
�¦�³�•�•�˜�o�œ�Â�•�•�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r�Â�¨�³�„�µ�¦�˜�¦�ª�‹�­�°�•�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�…�°�Š�¦�µ�¥�ª�·�•�µ�Ä�œ
�®�¨��́„�­�¼�˜�¦�¦�³�—��́•�•��́–�”�·�˜�«�¹�„�¬�µ �„�¦�–��̧«�¹�„�¬�µ�®�¨��́„�­�¼�˜�¦�š�µ�Š�—�o�µ�œ�‡�°�¤�¡�·�ª�Á�˜�°�¦�r �¤�®�µ�ª�·�š�¥�µ�¨��́¥              
�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r   
 �„�n�°�œ�„�µ�¦�­�¦�o�µ�Š�¦�³�•�•�˜�o�œ�Â�•�•�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r�Â�¨�³�„�µ�¦�˜�¦�ª�‹�­�°�•
�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�…�°�Š�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ �„�¦�–�¸�«�¹�„�¬�µ�®�¨�´�„�­�¼�˜�¦�š�µ�Š�—�o�µ�œ�‡�°�¤�¡�·�ª�Á�˜�°�¦�r
�¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r �œ�´�Ê�œ�˜�o�°�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�°�°�„�Â�•�•�¦�³�•�•�˜�o�œ�Â�•�•�Ä�®�o�Á�®�¤�µ�³�­�¤�„�´�•�„�µ�¦�Ä�•�o�Š�µ�œ
�Â�¨�³�˜�°�•�­�œ�°�Š�‡�ª�µ�¤�˜�o�°�Š�„�µ�¦�Å�—�o�°�¥�n�µ�Š�¤�¸�‡�»�–�£�µ�¡ 
 

3.2 �…�´�Ê�œ�˜�°�œ�„�µ�¦�°�°�„�Â�•�•�„�µ�¦�ª�·�‹�´�¥ 
 
 �„�µ�¦�°�°�„�Â�•�•�„�µ�¦�ª�·�‹�´�¥�„�¦�³�š�Î�µ�Å�—�o�Á�¤�º�É�°�š�¦�µ�•�Ÿ�¨�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�ž�{�•�®�µ�š�¸�É�Á�„�·�—�…�¹�Ê�œ�…�°�Š
�„�¦�³�•�ª�œ�„�µ�¦�‹�´�—�š�Î�µ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r �Ä�œ�ž�{�‹�‹�»�•�´�œ�Â�¨�³�œ�Î�µ�Ÿ�¨
�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�ž�{�•�®�µ�¤�µ�«�¹�„�¬�µ�ª�·�›�¸�„�µ�¦�•�n�ª�¥�Â�„�o�ž�{�•�®�µ�Å�—�o�°�¥�n�µ�Š�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡�Ž�¹�É�Š�Ÿ�¼�o�ª�·�‹�´�¥�Å�—�o�œ�Î�µ�Á�š�‡�œ�·�‡�„�µ�¦
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�š�Î�µ�Š�µ�œ�…�°�Š�Ã�ž�¦�Å�¢�¨�r�¤�µ�ž�¦�³�¥�»�„��̃r�Ä�œ�„�µ�¦�Â�„�o�ž�{�•�®�µ  �Á�š�‡�œ�·�‡�Ã�ž�¦�Å�¢�¨�r�Á�ž�}�œ�„�µ�¦�Á�¨�º�°�„�„�¨�»�n�¤�…�°�Š�¤�µ�˜�¦�“�µ�œ
�š�´�É�ª�Å�ž �œ�Î�µ�¤�µ�Á�ž�}�œ�˜�´�ª�„�Î�µ�®�œ�—�…�°�•�Á�…�˜ �Â�¨�³�®�œ�o�µ�š�¸�É�Á�¡�º�É�°�š�Î�µ�Ä�®�o�Ã�‡�¦�Š�„�µ�¦�®�¦�º�°�Š�µ�œ�°�¥�n�µ�Š�Ä�—�°�¥�n�µ�Š�®�œ�¹�É�Š
�ž�¦�³�­�•�Ÿ�¨�­�Î�µ�Á�¦�È�‹ �Â�­�—�Š�—�´�Š�¦�¼�ž�š�¸�É 3-3 (A) �¥�„�˜�´�ª�°�¥�n�µ�Š�Á�•�n�œ�„�µ�¦�œ�Î�µ�Á�š�‡�œ�·�‡�Ã�ž�¦�Å�¢�¨�r�¤�µ�„�Î�µ�®�œ�—�¤�µ�˜�¦�“�µ�œ
�¦�µ�¥�ª�·�•�µ�š�µ�Š�—�o�µ�œ�‡�°�¤�¡�·�ª�Á�˜�°�¦�r �Ã�—�¥�Å�—�o�¤�µ�˜�¦�“�µ�œ�¤�µ�‹�µ�„ 4 �¤�®�µ�ª�·�š�¥�µ�¨�´�¥ �‡�º�° Stanford University, 
University of Texas-Austin, University of Illinois-Urbana-Champaign �Â�¨�³ Princeton University 
�Â�¨�³�­�„�´�—�¦�µ�¥�ª�·�•�µ �‹�µ�„ 4 �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�Å�—�o 5 �¦�µ�¥�ª�·�•�µ�ž�¦�³�„�°�•�—�o�ª�¥ Computer Networks, Computer 
Architecture, Operating Systems, Algorithms �Â�¨�³ Database Systems �œ�Î�µ�¤�µ�­�¦�o�µ�Š�Á�ž�}�œ�Ã�ž�¦�Å�¢�¨�r 
�Â�­�—�Š�—�´�Š�¦�¼�ž�š�¸�É 3-3 (B) 
 
 
 

 
 
 
 
 
 
 
�¦�¼�ž�š�¸�É 3-3 (A) �Ã�ž�¦�Å�¢�¨�r�‹�µ�„ 4 �¤�µ�˜�¦�“�µ�œ �¦�¼�ž�š�¸�É 3-3 (B) � �̃´�ª�°�¥�n�µ�Š�Ã�ž�¦�Å�¢�¨�r�‹�µ�„ 4 �¤�®�µ�ª�·�š�¥�µ�¨�´�¥ 
 
 �„�µ�¦�œ�Î�µ�Á�š�‡�œ�·�‡�Ã�ž�¦�Å�¢�¨�r�¤�µ�Ä�•�o�„�Î�µ�®�œ�—�„�µ�¦�‹��́—�š�Î�µ�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨��́„�­�¼�˜�¦�¦�³�—��́•
�•�´�–�”�·�˜�«�¹�„�¬�µ �„�¦�–�¸�«�¹�„�¬�µ�®�¨�´�„�­�¼�˜�¦�š�µ�Š�—�o�µ�œ�‡�°�¤�¡�·�ª�Á�˜�°�¦�r �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r �Á�¡�º�É�°�®�µ
�ž�¦�³�­�·�š�›�·�£�µ�¡�Â�¨�³�ž�¦�³�­�·�š�›�·�Ÿ�¨�…�°�Š�„�µ�¦�ž�¦�³�¥�»�„��̃r�Á�š�‡�œ�·�‡�Ã�ž�¦�Å�¢�¨�r �—�´�Š�œ�´�Ê�œ�Ÿ�¼�o�ª�·�‹�´�¥�Å�—�o�‹�´�—�š�Î�µ�Á�‡�¦�º�É�°�Š�¤�º�°
�¦�³�•�•�˜�o�œ�Â�•�•�Ä�œ�„�µ�¦�—�Î�µ�Á�œ�·�œ�„�µ�¦�ª�·�‹�´�¥�Ž�¹�É�Š�¤�¸�ª�·�›�¸�„�µ�¦�¡�´�•�œ�µ�—�´�Š�œ�¸�Ê 

3.2.1  �„�µ�¦�°�°�„�Â�•�•�˜�o�œ�Â�•�•�¦�³�•�• 
 �Ä�œ�„�µ�¦�°�°�„�Â�•�•�¦�³�•�•�˜�o�œ�Â�•�•�­�Î�µ�®�¦�´�•�¦�³�•�•�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�‡�ª�µ�¤�Á�ž�}�œ
�Á�°�„�¨�´�„�¬�–�r�Â�¨�³�„�µ�¦�˜�¦�ª�‹�­�°�•�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�…�°�Š�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ �„�¦�–�¸�«�¹�„�¬�µ
�®�¨�´�„�­�¼�˜�¦�š�µ�Š�—�o�µ�œ�‡�°�¤�¡�·�ª�Á�˜�°�¦�r �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r �Ÿ�¼�o�ª�·�‹�´�¥�Å�—�o�œ�Î�µ�Á�š�‡�œ�·�‡�Ã�ž�¦�Å�¢�¨�r�¤�µ
�ž�¦�³�¥�»�„��̃r�Ä�œ�„�µ�¦�Â�•�n�Š�„�¨�»�n�¤�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r�Â�¨�³�„�µ�¦�˜�¦�ª�‹�­�°�•�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�…�°�Š
�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ �Ã�—�¥�„�Î�µ�®�œ�—�¤�µ�˜�¦�“�µ�œ�˜�n�µ�Š �Ç �š�¸�É�‡�¦�°�•�‡�¨�»�¤�Â�•�n�Š�Á�ž�}�œ 2 �„��̈»�n�¤ 

Profile 

�¤�µ�˜�¦�“�µ�œ�š�¸�É 1 

�¤�µ�˜�¦�“�µ�œ�š�¸�É 2 

�¤�µ�˜�¦�“�µ�œ�š�¸�É 3 

�¤�µ�˜�¦�“�µ�œ�š�¸�É 4 

Profile Computer 
- Computer Networks 
- Computer Architecture 
- Operating Systems 
- Algorithms 
- Database Systems 

Stanford University 

University of Texas-Austin 

Princeton University 

University of Illinois- 
Urbana-Champaign 
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• �„��̈»�n�¤�š�¸�É 1 �ª�·�›�¸�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r�Â�¨�³�˜�¦�ª�‹�­�°�•�‡�ª�µ�¤
�Ž�Ê�Î�µ�Ž�o�°�œ�…�°�Š�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ �„�¦�–�¸�«�¹�„�¬�µ�®�¨�´�„�­�¼�˜�¦�š�µ�Š�—�o�µ�œ�‡�°�¤�¡�·�ª�Á�˜�°�¦�r 
�¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r �Ã�—�¥�„�µ�¦�Á�¨�º�°�„�¦�¼�ž�Â�•�•�Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ�Ž�¹�É�Š�¤�¸�„�µ�¦�„�Î�µ�®�œ�—�Å�ª�o�Â�¨�o�ª�Ä�œ
�“�µ�œ�…�o�°�¤�¼�¨�…�°�Š�¦�³�•�•�˜�o�œ�Â�•�• �Ã�—�¥�„�µ�¦�„�Î�µ�®�œ�—�Ã�ž�¦�Å�¢�¨�r�š�¸�É�Å�—�o�Ÿ�n�µ�œ�„�µ�¦�¡�·�‹�µ�¦�–�µ�‹�µ�„�‡�–�³�„�¦�¦�¤�„�µ�¦
�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�š�¸�É�•�´�–�”�·�˜�ª�·�š�¥�µ�¨�´�¥ �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r�Â�˜�n�Š�˜�´�Ê�Š �Á�ž�}�œ�„�µ�¦�¡�·�‹�µ�¦�–�µ�Ã�ž�¦�Å�¢�¨�r
�¤�µ�˜�¦�“�µ�œ�Ä�œ�š�»�„�­�µ�…�µ�ª�·�•�µ�Á�¤�º�É�°�Ÿ�n�µ�œ�„�µ�¦�¡�·�‹�µ�¦�–�µ�Â�¨�o�ª�•�´�–�”�·�˜�ª�·�š�¥�µ�¨�´�¥ �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r
�Á�ž�}�œ�Ÿ�¼�o�Á�¡�·�É�¤�Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ�Á�…�o�µ�­�¼�n�“�µ�œ�…�o�°�¤�¼�¨�…�°�Š�¦�³�•�•�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r�Â�¨�³
�˜�¦�ª�‹�­�°�•�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�…�°�Š�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ 

• �„��̈»�n�¤�š�¸�É 2 �ª�·�›�¸�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r�Â�¨�³�˜�¦�ª�‹�­�°�•�‡�ª�µ�¤
�Ž�Ê�Î�µ�Ž�o�°�œ�…�°�Š�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ �„�¦�–�¸�«�¹�„�¬�µ�®�¨�´�„�­�¼�˜�¦�š�µ�Š�—�o�µ�œ�‡�°�¤�¡�·�ª�Á�˜�°�¦�r 
�¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r �Ã�—�¥�„�µ�¦�Á�¨�º�°�„�¦�¼�ž�Â�•�•�Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ�š�¸�É�„�Î�µ�®�œ�—�Å�ª�o�Â�¨�o�ª�Â�¨�³�­�µ�¤�µ�¦�™
�Á�¡�·�É�¤�Ã�ž�¦�Å�¢�¨�r�Å�—�o�˜�µ�¤�‡�ª�µ�¤�˜�o�°�Š�„�µ�¦�Ã�—�¥�˜�o�°�Š�Å�—�o�¦�´�•�‡�ª�µ�¤�Á�®�È�œ�•�°�•�‹�µ�„�‡�–�³�„�¦�¦�¤�„�µ�¦�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�• �Â�¨�³
�Á�‹�o�µ�®�œ�o�µ�š�¸�É�•��́–�”�·�˜�ª�·�š�¥�µ�¨��́¥�…�°�Š�¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r�‹�³�œ�Î�µ�Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤�š�¸�É�Ÿ�n�µ�œ�„�µ�¦
�¡�·�‹�µ�¦�–�µ�Â�¨�o�ª�Á�…�o�µ�­�¼�n�¦�³�•�•�˜�o�œ�Â�•�• �‡�–�³�®�¦�º�°�®�¨�´�„�­�¼�˜�¦�‹�¹�Š�‹�³�­�µ�¤�µ�¦�™�Á�¨�º�°�„�Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤�‹�µ�„�¦�³�•�•
� �̃o�œ�Â�•�•�¤�µ�‹�´�—�š�Î�µ�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r�Å�—�o �Â�­�—�Š�—�´�Š
�¦�¼�ž�š�¸�É 3-4 
 

 
�¦�¼�ž�š�¸�É 3-4  �„�¦�³�•�ª�œ�„�µ�¦�š�Î�µ�Š�µ�œ�¦�³�•�•�Ã�ž�¦�Å�¢�¨�r�Ä�œ�„�µ�¦�­�¦�o�µ�Š�¦�µ�¥�ª�·�•�µ
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  3.2.2  �„�µ�¦�°�°�„�Â�•�•�“�µ�œ�…�o�°�¤�¼�  ̈
 �“�µ�œ�…�o�°�¤�¼�¨�ž�¦�³�„�°�•�—�o�ª�¥�…�o�°�¤�¼�¨�Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ  �…�o�°�¤�¼�¨�‡�Î�µ�°�›�·�•�µ�¥
�¦�µ�¥�ª�·�•�µ�…�°�Š�­�µ�…�µ�ª�·�•�µ�„�µ�¦�‹��́—�„�µ�¦�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�µ�¦�­�œ�Á�š�«�Â�¨�³�­�µ�…�µ�ª�·�•�µ�ª�·�š�¥�µ�„�µ�¦�‡�°�¤�¡�·�ª�Á�˜�°�¦�r 
�¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r�š�¸�É�œ�Î�µ�¤�µ�Á�ž�}�œ�˜�´�ª�°�¥�n�µ�Š �…�o�°�¤�¼�¨�Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤ �Â�¨�³�…�o�°�¤�¼�¨�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•
�•�´�–�”�·�˜�«�¹�„�¬�µ�š�¸�É�Ÿ�n�µ�œ�„�µ�¦�°�œ�»�¤�´� �̃·�„�µ�¦�Á�ž�d�—�š�´�Ê�Š�®�¤�—�‹�³�‹�´�—�Á�„�È�•�Ä�œ�Á�Ž�·�¦�r�¢�Á�ª�°�¦�r �Â�¨�³�°�¥�¼�n�Ä�œ�‡�ª�µ�¤�¦�´�•�Ÿ�·�—�•�°�•�…�°�Š
�•�´�–�”�·�˜�ª�·�š�¥�µ�¨�´�¥ �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r �¦�µ�¥�¨�³�Á�°�¸�¥�—�…�o�°�¤�¼�¨�Ä�œ�Â�˜�n�¨�³�•�»�—�¤�¸�—�´�Š�œ�¸�Ê 

• �…�o�°�¤�¼�¨�Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ �Á�ž�}�œ�Ã�ž�¦�Å�¢�¨�r�š�¸�É�­�„�´�—�‹�µ�„�Á�„�–�”�r�¤�µ�˜�¦�“�µ�œ
(�…�¹�Ê�œ�°�¥�¼�n�„�´�•�­�™�µ�•�´�œ�„�µ�¦�«�¹�„�¬�µ�ª�n�µ�‹�³�Á�¨�º�°�„�¤�µ�˜�¦�“�µ�œ�‹�µ�„�š�¸�É�Ä�—) �Ã�—�¥�‡�–�³�„�¦�¦�¤�„�µ�¦�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�‹�µ�„�•�´�–�”�·�˜
�ª�·�š�¥�µ�¨�´�¥ �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r �¡�·�‹�µ�¦�–�µ�Ã�ž�¦�Å�¢�¨�r�š�¸�É�Á�ž�}�œ�¤�µ�˜�¦�“�µ�œ�œ�Î�µ�¤�µ�Á�ž�}�œ�˜�´�ª�Á�¨�º�°�„�Ä�œ�„�µ�¦
�­�¦�o�µ�Š�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�…�°�Š�ª�·�•�µ�˜�n�µ�Š �Ç �Å�—�o � �̃´�ª�°�¥�n�µ�Š�Ã�ž�¦�Å�¢�¨�r�š�¸�É�Š�µ�œ�ª�·�‹�´�¥�œ�¸�Ê�œ�Î�µ�¤�µ�Á�ž�}�œ�Á�„�–�”�r�¤�µ�˜�¦�“�µ�œ
�š�µ�Š�—�o�µ�œ�‡�°�¤�¡�·�ª�Á�˜�°�¦�r�Ã�—�¥�­�„�´�—�¤�µ�‹�µ�„ 4 �¤�®�µ�ª�·�š�¥�µ�¨�´�¥ �Ä�œ 20 �¤�®�µ�ª�·�š�¥�µ�¨�´�¥ (The 20 Best Schools for 
Computer Science Majors in 2009) [6] �‡�º�° Stanford University, University of Texas-Austin, 
University of Illinois-Urbana-Champaign �Â�¨�³ Princeton University �Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ�š�¸�É�­�„�´�—�¤�µ
�Å�—�o �Â�­�—�Š�—�´�Š�˜�µ�¦�µ�Š�š�¸�É 3-1 (A), 3-1 (B), 3-1 (C), 3-1 (D), 3-1 (E)  

 
�˜�µ�¦�µ�Š�š�¸�É 3-1 (A) �Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ�¦�µ�¥�ª�·�•�µ Computer Networking 

 
 
 
 
 
 
 
 
 
 
 
 

Computer Networking 

  Structure and components of computer networks 

  Packet switching 

  Layer architectures 

  Applications 

  Reliable transport 

  Network layer 

  Local area networks 

  Wireless networks 

  Network security 
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�˜�µ�¦�µ�Š�š�¸�É 3-1 (B) �Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ�¦�µ�¥�ª�·�•�µ Computer Architecture 

 
 
 
 
 

 
 

 
�˜�µ�¦�µ�Š�š�¸�É 3-1 (C) �Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ�¦�µ�¥�ª�·�•�µ Operating Systems 

 
 
 
 
 

Computer Architecture 
  Computer system analysis and design 
  Speed and cost of parts and overall machines 
  Organizational dependence on computations to be performed 
  Instruction set design 
  Pipeline and vector machines 
  Memory hierarchy design 

Operating Systems 
Resource management for parallel and distributed systems 
Interaction between operating system design and computer architectures 
Process management 
Virtual memory 
Inter process communication 
Context switching 
Parallel and distributed file system designs 
Persistent objects 
Process and data migration 
Load balancing 
Security 
Protection 
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�˜�µ�¦�µ�Š�š�¸�É 3-1 (D) �Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ�¦�µ�¥�ª�·�•�µ Algorithms 

 
 
 
 
 
 
 
 
 
 

 
�˜�µ�¦�µ�Š�š�¸�É 3-1 (E) �Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ�¦�µ�¥�ª�·�•�µ Database Systems 

 
 
 
 
 
 
 
 
 
 

 
• �…�o�°�¤�¼�¨�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�š�¸�É�œ�Î�µ�¤�µ�Á�ž�}�œ�˜�´�ª�°�¥�n�µ�Š�Ä�œ�„�µ�¦�š�—�­�°�•�„�µ�¦�­�¦�o�µ�Š

�¦�µ�¥�ª�·�•�µ �ª�·�Á�‡�¦�µ�³�®�r�‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r�Â�¨�³�˜�¦�ª�‹�­�°�•�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�…�°�Š�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•
�•�´�–�”�·�˜�«�¹�„�¬�µ�…�°�Š�¦�³�•�•�˜�o�œ�Â�•�•�š�¸�É�‹�´�—�š�Î�µ�…�¹�Ê�œ �Ã�—�¥�Ä�•�o�…�o�°�¤�¼�¨�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨�´�„�­�¼�˜�¦�ª�·�š�¥�µ�«�µ�­�˜�¦-
�¤�®�µ�•�´�–�”�·�  ̃�­�µ�…�µ�ª�·�•�µ�„�µ�¦�‹�´�—�„�µ�¦�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�µ�¦�­�œ�Á�š�« [11] �‹�Î�µ�œ�ª�œ 2 �¦�µ�¥�ª�·�•�µ �Â�­�—�Š�—�´�Š�˜�µ�¦�µ�Š�š�¸�É 3-2 
(A), 3-2 (B)  

Algorithms 
  Advanced data structures 
  Graph algorithms 
  Arithmetic algorithms 
  Geometric algorithms 
  String problems 
  Parallel algorithms 
  NP-completeness 

Database Systems 
  Relational roots 
  Distributed and parallel databases 
  Object databases and extensibility 
  Semi structured data and XML 
  Web research 
  Benchmarks  
  Current directions in the field 
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�˜�µ�¦�µ�Š�š�¸�É 3-2 (A) �‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ Communication Systems and Networking for Managers 
Communication Systems and Networking for Managers 

Inter-networking network technology 
Public telecommunication network and Internet 
Administration for wire and wireless network 
Quality of service (QoS) network provisioning 
Communication in Peer-to-Peer networks 
Management of audio and video services for networked applications over 
the Internet 
Management of traffic network data under the law against the computer 
misuse of Ministry of Information and Communication Technology 

 
�˜�µ�¦�µ�Š�š�¸�É 3-2 (B) �‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ Database Management System and Applications 

 
 
 
 
 
 
 
 
 
 

 
 �…�o�°�¤�¼�¨�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨�´�„�­�¼�˜�¦�ª�·�š�¥�µ�«�µ�­�˜�¦�¤�®�µ�•�´�–�”�·�  ̃�­�µ�…�µ�ª�·�•�µ�ª�·�š�¥�µ�„�µ�¦
�‡�°�¤�¡�·�ª�Á�˜�°�¦�r [12] �‹�Î�µ�œ�ª�œ 4 �¦�µ�¥�ª�·�•�µ �Â�­�—�Š�—�´�Š�˜�µ�¦�µ�Š�š�¸�É 3-3 (A), 3-3 (B), 3-3 (C), 3-3 (D) �Ã�—�¥
�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�š�¸�É�Á�ž�}�œ�˜�´�ª�®�œ�µ�Ä�œ�˜�µ�¦�µ�Š�š�¸�É 3-2 �Â�¨�³�˜�µ�¦�µ�Š�š�¸�É 3-3 �Â�­�—�Š�™�¹�Š�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�š�¸�É�ž�¦�µ�„�’
�°�¥�¼�n�Ä�œ�Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ �œ�°�„�Á�®�œ�º�°�‹�µ�„�Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ�„�Î�µ�®�œ�—�Á�ž�}�œ�Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤�š�¸�É�Ÿ�n�µ�œ�„�µ�¦
�¡�·�‹�µ�¦�–�µ�‹�µ�„�‡�–�³�„�¦�¦�¤�„�µ�¦�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�Á�¦�¸�¥�•�¦�o�°�¥�Â�¨�o�ª 

Database Management System and Applications 
 Relational algebra 
 Normalization 
 Data integrity 
 Query 
 Import and export 
 Database security 
 Optimizing application code and tuning database engine 
 Distributed database among multiple servers 
 Advanced techniques in modern database management application 
 Semi-structure database for XML data 
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�˜�µ�¦�µ�Š�š�¸�É 3-3 (A) �‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ Advanced Computer Networks 

 
 

 
 
 
 
 
 
 
 
 
�˜�µ�¦�µ�Š�š�¸�É 3-3 (B) �‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ Operating Systems Design and Implementation 
 
 
 
 
 
 
 

Advanced Computer Networks 
 Internet architecture 
 Design and implementation of the Internet 
 Reliable transmission 
 Congestion control 
 Internet routing techniques 
 Wireless communication 
 Quality of services 
 Domain name system 
 Internet security problems 

Operating Systems Design and Implementation 
 Processes management 
 Memory management 
 CPU management 
 File system management and security management 
 Distributed operating system 
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�˜�µ�¦�µ�Š�š�¸�É 3-3 (C) �‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ Computer Organization and Architecture 
Computer Organization and Architecture 

 Computer architecture evolution 
 Computer organization and architecture 
 Data representation 
 Computer hardware system 
 Instruction sets and formats 
 Program execution 
 Assembly language programming 
 Addressing techniques 
 Subroutine linkage 
 I/O processing and interrupts 
 Methods of enhancing the performance of the processor 

 
�˜�µ�¦�µ�Š�š�¸�É 3-3 (D) �‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ Database Management and File Organization 

Database Management and File Organization 
 A survey of current database management systems 

 Principles of design and use of these systems 

 Data storage and indexing 

 File organization and performance 

 File organizations and indexes 

 Tree-structured indexing 

 Hash-based indexing 

 
 �Ž�¹�É�Š�„�µ�¦�Á�¨�º�°�„�¦�µ�¥�ª�·�•�µ�š�µ�Š�—�o�µ�œ�‡�°�¤�¡�·�ª�Á�˜�°�¦�r�Á�¡�º�É�°�œ�Î�µ�¤�µ�¡�·�­�¼�‹�œ�r�Â�œ�ª�‡�·�—�„�µ�¦�ž�¦�³�¥�»�„��̃r
�Á�š�‡�œ�·�‡�Ã�ž�¦�Å�¢�¨�r�Ä�œ�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r�Â�¨�³�˜�¦�ª�‹�­�°�•�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�…�°�Š�¦�µ�¥�ª�·�•�µ�Ä�œ
�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ�œ�´�Ê�œ �Ÿ�¼�o�ª�·�‹�´�¥�Å�—�o�«�¹�„�¬�µ�„�µ�¦�Â�•�n�Š�„�¨�»�n�¤�Â�¨�³�…�°�•�Á�…�˜�…�°�Š�¦�µ�¥�ª�·�•�µ�š�µ�Š�—�o�µ�œ
�‡�°�¤�¡�·�ª�Á�˜�°�¦�r �—�´�Š�£�µ�‡�Ÿ�œ�ª�„ �… [13] 

• �…�o�°�¤�¼�¨�Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤ �Á�ž�}�œ�Ã�ž�¦�Å�¢�¨�r�š�¸�É�‡�–�³�®�¦�º�°�®�¨�´�„�­�¼�˜�¦�˜�o�°�Š�„�µ�¦
�Á�¡�·�É�¤�Á�˜�·�¤�‹�µ�„�Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ�š�¸�É�¤�¸�Ä�œ�¦�³�•�•�² �‡�–�³�®�¦�º�°�®�¨�´�„�­�¼�˜�¦�˜�o�°�Š�Á�­�œ�°�Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤�Ä�®�o
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�‡�–�³�„�¦�¦�¤�„�µ�¦�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�…�°�Š�•�´�–�”�·�˜�ª�·�š�¥�µ�¨�´�¥ �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r �¡�·�‹�µ�¦�–�µ �®�µ�„�Ÿ�n�µ�œ�„�µ�¦
�¡�·�‹�µ�¦�–�µ�•�´�–�”�·�˜�ª�·�š�¥�µ�¨�´�¥ �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r�‹�³�œ�Î�µ�Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤�Á�…�o�µ�­�¼�n�“�µ�œ�…�o�°�¤�¼�¨�¦�³�•�•
� �̃o�œ�Â�•�• �‡�–�³�®�¦�º�°�®�¨�´�„�­�¼�˜�¦�‹�¹�Š�‹�³�­�µ�¤�µ�¦�™�­�¦�o�µ�Š�¦�µ�¥�ª�·�•�µ�‹�µ�„�Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤�Å�—�o 

• �…�o�°�¤�¼�¨�®�¨�´�„�­�¼�˜�¦ �Á�ž�}�œ�…�o�°�¤�¼�¨�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ�š�¸�É
�Ÿ�n�µ�œ�„�µ�¦�¡�·�‹�µ�¦�–�µ�‹�µ�„�‡�–�³�„�¦�¦�¤�„�µ�¦�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�Â�¨�o�ª �•�´�–�”�·�˜�ª�·�š�¥�µ�¨�´�¥ �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r 
�‹�³�‹�´�—�Á�„�È�•�…�o�°�¤�¼�¨�—�´�Š�„�¨�n�µ�ª�Ä�œ�“�µ�œ�…�o�°�¤�¼�¨�®�¨�´�„�­�¼�˜�¦�š�¸�É�Á�Ž�·�¦�r�¢�Á�ª�°�¦�r�…�°�Š�•�´�–�”�·�˜�ª�·�š�¥�µ�¨�´�¥ �¤�®�µ�ª�·�š�¥�µ�¨�´�¥ 
�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r 
 �Ÿ�¼�o�Ä�•�o�¦�³�•�•�­�µ�¤�µ�¦�™�Á�¦�¸�¥�„�Ä�•�o�…�o�°�¤�¼�¨�Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ �Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤ �Å�—�o�Á�Œ�¡�µ�³
�…�o�°�¤�¼�¨�š�¸�É�Ÿ�n�µ�œ�„�µ�¦�¡�·�‹�µ�¦�–�µ�‹�µ�„�‡�–�³�„�¦�¦�¤�„�µ�¦�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�…�°�Š�•��́–�”�·�˜�ª�·�š�¥�µ�¨��́¥ �¤�®�µ�ª�·�š�¥�µ�¨��́¥       
�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r�Â�¨�o�ª �Â�¨�³�­�µ�¤�µ�¦�™�—�¹�Š�…�o�°�¤�¼�¨�…�°�Š�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ�¤�µ�ª�·�Á�‡�¦�µ�³�®�r�‡�ª�µ�¤�Á�ž�}�œ
�Á�°�„�¨�´�„�¬�–�r�Ä�œ�¦�³�—�´�•�¦�µ�¥�ª�·�•�µ�Å�—�o �­�µ�¤�µ�¦�™�˜�¦�ª�‹�­�°�•�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�…�°�Š�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•
�•�´�–�”�·�˜�«�¹�„�¬�µ�Å�—�o  
 

3.3 �ª�·�›�¸�„�µ�¦�ž�¦�³�¤�ª�¨�Ÿ�¨�Â�¨�³�Â�­�—�Š�Ÿ�¨ 
 

3.3.1 �„�µ�¦�­�¦�o�µ�Š�¦�µ�¥�ª�·�•�µ�‹�µ�„�…�o�°�¤�¼�¨�Ã�ž�¦�Å�¢�¨�r 
 �­�µ�¤�µ�¦�™�­�¦�o�µ�Š�¦�µ�¥�ª�·�•�µ�‹�µ�„�„�µ�¦�œ�Î�µ�…�o�°�¤�¼�¨�Ã�ž�¦�Å�¢�¨�r�¤�µ�‹�´�—�š�Î�µ�Á�ž�}�œ�‡�Î�µ�°�›�·�•�µ�¥
�¦�µ�¥�ª�·�•�µ�Ž�¹�É�Š�­�µ�¤�µ�¦�™�‹�´�—�š�Î�µ�Ã�—�¥�Ä�•�o�Å�—�o�š�´�Ê�Š�…�o�°�¤�¼�¨�Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ�Â�¨�³�…�o�°�¤�¼�¨�Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤ �®�µ�„�¤�¸
�Ã�ž�¦�Å�¢�¨�r�š�¸�É�œ�°�„�Á�®�œ�º�°�‹�µ�„�Ã�ž�¦�Å�¢�¨�r�š�¸�É�¤�¸�°�¥�¼�n �‡�–�³�®�¦�º�°�®�¨�´�„�­�¼�˜�¦�˜�o�°�Š�Á�­�œ�°�Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤�œ�´�Ê�œ�Å�ž�¥�´�Š
�‡�–�³�„�¦�¦�¤�„�µ�¦�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�š�¸�É�•�´�–�”�·�˜�ª�·�š�¥�µ�¨�´�¥ �¤�®�µ�ª�·�š�¥�µ�¨�´�¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r�Â�˜�n�Š�˜�´�Ê�Š �Á�¤�º�É�°�Ÿ�n�µ�œ�„�µ�¦
�¡�·�‹�µ�¦�–�µ �‡�–�³�®�¦�º�°�®�¨�´�„�­�¼�˜�¦�‹�¹�Š�‹�³�­�µ�¤�µ�¦�™�—�¹�Š�…�o�°�¤�¼�¨�Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤�œ�´�Ê�œ�¤�µ�‹�´�—�š�Î�µ�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ
�­�Î�µ�®�¦�´�•�¦�µ�¥�ª�·�•�µ�œ�´�Ê�œ�Ç �Å�—�o �Á�¤�º�É�°�Á�¨�º�°�„�Ã�ž�¦�Å�¢�¨�r�š�¸�É�‹�´�—�š�Î�µ�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�Á�¦�¸�¥�•�¦�o�°�¥�Â�¨�o�ª�‹�³�Â�­�—�Š�…�o�°�¤�¼�¨
�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�š�¸�É�­�¦�o�µ�Š�‹�µ�„�…�o�°�¤�¼�¨�Ã�ž�¦�Å�¢�¨�r �Ÿ�¼�o�‹�´�—�š�Î�µ�˜�¦�ª�‹�­�°�•�Å�—�o�°�¸�„�‡�¦�´�Ê�Š�ª�n�µ�Á�ž�}�œ�Å�ž�˜�µ�¤�š�¸�É� �̃o�°�Š�„�µ�¦
�®�¦�º�°�Å�¤�n �®�µ�„�™�¼�„��̃o�°�Š�Â�¨�o�ª�­�µ�¤�µ�¦�™�•�´�œ�š�¹�„�…�o�°�¤�¼�¨�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�Å�—�o �™�º�°�Á�ž�}�œ�„�µ�¦�­�¦�o�µ�Š�¦�µ�¥�ª�·�•�µ�Á�­�¦�È�‹
�­�¤�•�¼�¦�–�r 

 3.3.2 �„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨��́„�¬�–�r�…�°�Š�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨��́„�­�¼�˜�¦�¦�³�—��́•
�•�´�–�”�·�˜�«�¹�„�¬�µ  
 �­�µ�¤�µ�¦�™�ª�·�Á�‡�¦�µ�³�®�r�Å�—�o�‹�µ�„�„�µ�¦�ž�¦�³�¤�ª�¨�Ÿ�¨�‹�µ�„�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�…�°�Š
�¦�µ�¥�ª�·�•�µ�š�¸�É� �̃o�°�Š�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�Á�ž�¦�¸�¥�•�Á�š�¸�¥�•�„�´�•�Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ �Ã�—�¥�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�…�°�Š�¦�µ�¥�ª�·�•�µ�œ�´�Ê�œ
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� �̃o�°�Š�Á�ž�}�œ�‡�Î�µ�°�›�·�•�µ�¥�š�¸�É�­�¦�o�µ�Š�¤�µ�‹�µ�„�Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ�®�¦�º�°�Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤�š�¸�É�Ÿ�n�µ�œ�„�µ�¦�¡�·�‹�µ�¦�–�µ�‹�µ�„
�‡�–�³�„�¦�¦�¤�„�µ�¦�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�Á�¦�¸�¥�•�¦�o�°�¥�Â�¨�o�ª�Á�š�n�µ�œ�´�Ê�œ �Ž�¹�É�Š�Ä�œ�¦�³�—�´�•�ž�¦�·�•�•�µ�˜�¦�¸�„�µ�¦�¤�¸�‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r
�…�°�Š�¦�µ�¥�ª�·�•�µ�œ�o�°�¥ (� �̃o�°�Š�¤�¸�¡�º�Ê�œ�“�µ�œ�˜�¦�Š�˜�µ�¤�¤�µ�˜�¦�“�µ�œ�š�¸�É�Á�®�¤�º�°�œ�„�´�œ) �™�º�°�Å�—�o�ª�n�µ�®�¨�´�„�­�¼�˜�¦�œ�´�Ê�œ�¤�¸�‡�»�–�£�µ�¡ �Ž�¹�É�Š
�‹�³�Â�˜�„�˜�n�µ�Š�„�´�œ�Ä�œ�¦�³�—�´�•�•��́–�”�·�˜�«�¹�„�¬�µ �œ�´�„�«�¹�„�¬�µ�˜�o�°�Š�¤�¸�‡�ª�µ�¤�¦�¼�o�‡�ª�µ�¤�­�µ�¤�µ�¦�™�Á�Œ�¡�µ�³�š�µ�Š�¤�µ�„�…�¹�Ê�œ 
�®�¨��́„�­�¼�˜�¦�‹�¹�Š�˜�o�°�Š�¤��̧‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r�­�¼�Š �™�º�°�Å�—�o�ª�n�µ�Á�ž�}�œ�®�¨�´�„�­�¼�˜�¦�š�¸�É�¤�¸�‡�»�–�£�µ�¡ �—�´�Š�œ�´�Ê�œ�Ä�œ�¦�³�—��́•
�•�´�–�”�·�˜�«�¹�„�¬�µ�¦�µ�¥�ª�·�•�µ�š�¸�É�¤�¸�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�ž�¦�³�„�°�•�—�o�ª�¥�Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ�‹�Î�µ�œ�ª�œ�¤�µ�„�‹�³�¤�¸�‡�ª�µ�¤
�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r�Á�Œ�¡�µ�³�¦�µ�¥�ª�·�•�µ�œ�o�°�¥ �Â�¨�³�¦�µ�¥�ª�·�•�µ�š�¸�É�¤�¸�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�ž�¦�³�„�°�•�—�o�ª�¥�Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ
�‹�Î�µ�œ�ª�œ�œ�o�°�¥�‹�³�¤�¸�‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r�Á�Œ�¡�µ�³�¦�µ�¥�ª�·�•�µ�­�¼�Š �Ä�œ�ª�·�›�¸�„�µ�¦�ž�¦�³�¤�ª�¨�Ÿ�¨�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�‡�ª�µ�¤�Á�ž�}�œ
�Á�°�„�¨�´�„�¬�–�r�…�°�Š�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ�‡�·�—�Á�ž�}�œ�¦�o�°�¥�¨�³ �—�´�Š�œ�¸�Ê 
 
 �‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r  =    
 
�¥�„�˜�´�ª�°�¥�n�µ�Š�Á�•�n�œ �¦�µ�¥�ª�·�•�µ Advanced Computer Networks �Ä�œ�­�µ�…�µ�ª�·�•�µ�ª�·�š�¥�µ�„�µ�¦�‡�°�¤�¡�·�ª�Á�˜�°�¦�r            
�¤�¸�Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ 2 �Ã�ž�¦�Å�¢�¨�r �Â�¨�³�¤�¸�Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤ 7 �Ã�ž�¦�Å�¢�¨�r �—�´�Š�˜�µ�¦�µ�Š�š�¸�É 3-4  
�‡�Î�µ�œ�ª�–�¦�o�°�¥�¨�³�…�°�Š�‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r�¦�µ�¥�ª�·�•�µ Advanced Computer Networks �Å�—�o�—�´�Š�œ�¸�Ê 
 
  �‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r =    = 77.78 % 
 
�­�¦�»�ž  �¦�µ�¥�ª�·�•�µ Advanced Computer Networks �¤�¸�‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r�…�°�Š�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨�´�„�­�¼�˜�¦
�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ �‡�·�—�Á�ž�}�œ�¦�o�°�¥�¨�³ 77.78 
 
 
 
 
 
 

(7 * 100) 
(2 + 7) 

(�Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤ * 100) 
(�Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ + �Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤) 
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�˜�µ�¦�µ�Š�š�¸�É 3-4  �Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ�Â�¨�³�Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤�…�°�Š�¦�µ�¥�ª�·�•�µ  Advanced Computer Networks 

Advanced Computer Networks 
�Ã�ž�¦�Å�¢�¨�r 

�¤�µ�˜�¦�“�µ�œ �Á�¡�·�É�¤�Á�˜�·�¤ 
  Internet architecture  1 
  Design and implementation of the Internet  1 
  Reliable transmission 1  
 Congestion control  1 
 Internet routing techniques  1 
 Wireless communication 1  
 Quality of services  1 
 Domain name system  1 
 Internet security problems  1 
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  3.3.3 �„�µ�¦�˜�¦�ª�‹�­�°�•�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�¦�³�®�ª�n�µ�Š�¦�µ�¥�ª�·�•�µ 
 �„�µ�¦�˜�¦�ª�‹�­�°�•�Á�ž�}�œ�„�µ�¦�˜�¦�ª�‹�­�°�•�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�¦�³�®�ª�n�µ�Š�¦�µ�¥�ª�·�•�µ �¤�¸
�„�¦�³�•�ª�œ�„�µ�¦�ž�¦�³�¤�ª�¨�Ÿ�¨�‡�º�°�Á�ž�}�œ�„�µ�¦�ž�¦�³�¤�ª�¨�Ÿ�¨�‹�µ�„�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�…�°�Š 2 �¦�µ�¥�ª�·�•�µ�œ�Î�µ�¤�µ
�Á�ž�¦�¸�¥�•�Á�š�¸�¥�•�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�„�´�œ �Ž�¹�É�Š�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�š�»�„�ª�·�•�µ�˜�o�°�Š�­�¦�o�µ�Š�¤�µ�‹�µ�„�Ã�ž�¦�Å�¢�¨�r�¤�µ�˜�¦�“�µ�œ�Â�¨�³
�Ã�ž�¦�Å�¢�¨�r�Á�¡�·�É�¤�Á�˜�·�¤�š�¸�É�Ÿ�n�µ�œ�„�µ�¦�¡�·�‹�µ�¦�–�µ�‹�µ�„�‡�–�³�„�¦�¦�¤�„�µ�¦�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�‹�µ�„�•�´�–�”�·�˜�ª�·�š�¥�µ�¨�´�¥�Â�¨�o�ª �Â�¨�³
�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�š�¸�É�œ�Î�µ�¤�µ�ž�¦�³�¤�ª�¨�Ÿ�¨�œ�´�Ê�œ�Å�—�o�„�Î�µ�®�œ�—�˜�´�ª�Á�¨�…�Á�ž�}�œ�­�´�•��̈´�„�¬�–�r�Â�š�œ�Ã�ž�¦�Å�¢�¨�r�š�¸�É�Á�ž�}�œ
�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�š�Î�µ�Ä�®�o�„�µ�¦�Á�ž�¦�¸�¥�•�Á�š�¸�¥�•�¤�°�Š�Å�—�o�•�´�—�Á�‹�œ�¤�µ�„�¥�·�É�Š�…�¹�Ê�œ�Ã�—�¥�Ä�•�o�ª�·�›�¸�„�µ�¦�œ�Î�µ�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ
�…�°�Š�¦�µ�¥�ª�·�•�µ�š�¸�É�Á�¦�µ�˜�o�°�Š�„�µ�¦�š�¦�µ�•�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�¤�µ 2 �¦�µ�¥�ª�·�•�µ �Ž�¹�É�Š�„�Î�µ�®�œ�—�Ä�®�o�¦�µ�¥�ª�·�•�µ�®�œ�¹�É�Š�Á�ž�}�œ�¦�µ�¥�ª�·�•�µ
�®�¨�´�„�Â�¨�³�œ�Î�µ�°�¸�„�¦�µ�¥�ª�·�•�µ�¤�µ�Á�ž�}�œ�¦�µ�¥�ª�·�•�µ�Á�ž�¦�¸�¥�•�Á�š�¸�¥�• �ª�·�›�¸�„�µ�¦�ž�¦�³�¤�ª�¨�Ÿ�¨�„�µ�¦�˜�¦�ª�‹�­�°�•�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ
�¦�³�®�ª�n�µ�Š�¦�µ�¥�ª�·�•�µ�‡�·�—�Á�ž�}�œ�¦�o�°�¥�¨�³ �—�´�Š�œ�¸�Ê 
 
�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�¦�³�®�ª�n�µ�Š�¦�µ�¥�ª�·�•�µ =  
 

(�‹�Î�µ�œ�ª�œ�Ã�ž�¦�Å�¢�¨�r�š�¸�É�Á�®�¤�º�°�œ�„�´�œ * 100) 
�‹�Î�µ�œ�ª�œ�Ã�ž�¦�Å�¢�¨�r�…�°�Š�¦�µ�¥�ª�·�•�µ�š�¸�É�œ�Î�µ�¤�µ�Á�ž�¦�¸�¥�•�Á�š�¸�¥�• 
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�¥�„�˜�´�ª�°�¥�n�µ�Š�Á�•�n�œ �˜�¦�ª�‹�­�°�•�ª�n�µ�¦�µ�¥�ª�·�•�µ Database Management System and Applications �Ä�œ�­�µ�…�µ�ª�·�•�µ
�„�µ�¦�‹�´�—�„�µ�¦�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�µ�¦�­�œ�Á�š�« �¤�¸�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�„�´�•�¦�µ�¥�ª�·�•�µ Database Management and File 
Organization �Ä�œ�­�µ�…�µ�ª�·�•�µ�ª�·�š�¥�µ�„�µ�¦�‡�°�¤�¡�·�ª�Á�˜�°�¦�r �¤�¸�Ã�ž�¦�Å�¢�¨�r�Ž�Ê�Î�µ�Ž�o�°�œ�„�´�œ �Ã�ž�¦�Å�¢�¨�r�Á�ž�}�œ�˜�´�ª�®�œ�µ�Ä�œ
�˜�µ�¦�µ�Š�š�¸�É 3-5 �‡�·�—�Á�ž�}�œ�¦�o�°�¥�¨�³�Å�—�o�—�´�Š�œ�¸�Ê 
 
�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�¦�³�®�ª�n�µ�Š�¦�µ�¥�ª�·�•�µ =      = 10 % 
 
�Â�˜�n�®�µ�„�˜�¦�ª�‹�­�°�•�ª�n�µ�¦�µ�¥�ª�·�•�µ Database Management and File Organization �Ä�œ�­�µ�…�µ�ª�·�•�µ�ª�·�š�¥�µ�„�µ�¦
�‡�°�¤�¡�·�ª�Á�˜�°�¦�r�¤�¸�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�„�´�•�¦�µ�¥�ª�·�•�µ Database Management System and Applications �Ä�œ
�­�µ�…�µ�ª�·�•�µ�„�µ�¦�‹�´�—�„�µ�¦�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�µ�¦�­�œ�Á�š�« �‡�·�—�Á�ž�}�œ�¦�o�°�¥�¨�³�Á�š�n�µ�Å�®�¦�n�‹�³�Å�—�o�‡�n�µ�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�¦�³�®�ª�n�µ�Š�ª�·�•�µ
�Â�˜�„�˜�n�µ�Š�„�´�œ �Ž�¹�É�Š�‹�³�‡�Î�µ�œ�ª�–�Å�—�o�—�´�Š�œ�¸�Ê 
 
�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�¦�³�®�ª�n�µ�Š�¦�µ�¥�ª�·�•�µ =         =   14.28 % 
 
�—�´�Š�œ�´�Ê�œ �„�µ�¦�œ�Î�µ�¦�µ�¥�ª�·�•�µ�Ä�—�¤�µ�Á�ž�}�œ�¦�µ�¥�ª�·�•�µ�®�¨�´�„�®�¦�º�°�¦�µ�¥�ª�·�•�µ�Á�ž�¦�¸�¥�•�Á�š�¸�¥�• �Á�ž�}�œ�ž�{�‹�‹�´�¥�š�Î�µ�Ä�®�o�‡�n�µ�‡�ª�µ�¤
�Ž�Ê�Î�µ�Ž�o�°�œ�¦�³�®�ª�n�µ�Š�¦�µ�¥�ª�·�•�µ�Â�˜�„�˜�n�µ�Š�„�´�œ�—�´�Š�š�¸�É�¥�„�˜�´�ª�°�¥�n�µ�Š�…�o�µ�Š�˜�o�œ 

(1 * 100) 
10 

(1 * 100) 
7 
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�˜�µ�¦�µ�Š�š�¸�É 3-5  �‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ  Database Management System and Applications  
       �Â�¨�³�¦�µ�¥�ª�·�•�µ Database Management and File Organization 

 
3.3.4 �„�µ�¦�˜�¦�ª�‹�­�°�•�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�…�°�Š�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ 

 �„�µ�¦�˜�¦�ª�‹�­�°�•�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�Á�ž�}�œ�„�µ�¦�˜�¦�ª�‹�­�°�•�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�¦�³�®�ª�n�µ�Š
�®�¨�´�„�­�¼�˜�¦ �­�µ�¤�µ�¦�™�˜�¦�ª�‹�­�°�•�Å�—�o�‡�¦�´�Ê�Š�¨�³ 2 �®�¨�´�„�­�¼�˜�¦ �Ã�—�¥�„�µ�¦�œ�Î�µ�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�š�»�„�¦�µ�¥�ª�·�•�µ�Ä�œ
�®�¨�´�„�­�¼�˜�¦�š�¸�É� �̃o�°�Š�„�µ�¦�Á�ž�¦�¸�¥�•�Á�š�¸�¥�•�¤�µ�Á�ž�¦�¸�¥�•�Á�š�¸�¥�•�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�„�´�œ  

• �ª�·�›�¸�„�µ�¦�‡�Î�µ�œ�ª�–�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�…�°�Š�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ�Á�ž�}�œ�„�µ�¦
�‡�Î�µ�œ�ª�–�‹�µ�„�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�Ä�œ�Â�˜�n�¨�³�¦�µ�¥�ª�·�•�µ�…�°�Š�®�¨�´�„�­�¼�˜�¦ 2 �®�¨�´�„�­�¼�˜�¦�š�¸�É�­�¦�o�µ�Š�‹�µ�„�Ã�ž�¦�Å�¢�¨�r�¤�µ
�Á�ž�¦�¸�¥�•�Á�š�¸�¥�•�„�´�œ �¥�„�˜�´�ª�°�¥�n�µ�Š�Á�•�n�œ �®�¨�´�„�­�¼�˜�¦�„�µ�¦�‹�´�—�„�µ�¦�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�µ�¦�­�œ�Á�š�« �¤� ̧2 �¦�µ�¥�ª�·�•�µ �Â�¨�³
�®�¨�´�„�­�¼�˜�¦�ª�·�š�¥�µ�„�µ�¦�‡�°�¤�¡�·�ª�Á�˜�°�¦�r �¤�¸ 4 �¦�µ�¥�ª�·�•�µ �¦�³�•�•�‹�³�˜�¦�ª�‹�­�°�•�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�…�°�Š�¦�µ�¥�ª�·�•�µ�Ã�—�¥�œ�Î�µ
�¦�µ�¥�ª�·�•�µ�š�¸�É 1 �…�°�Š�®�¨�´�„�­�¼�˜�¦�„�µ�¦�‹�´�—�„�µ�¦�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�µ�¦�­�œ�Á�š�«�œ�Î�µ�Å�ž�Á�ž�¦�¸�¥�•�Á�š�¸�¥�•�„�´�•�¦�µ�¥�ª�·�•�µ�š�¸�É 1, 2, 3 
�Â�¨�³ 4 �…�°�Š�®�¨�´�„�­�¼�˜�¦�ª�·�š�¥�µ�„�µ�¦�‡�°�¤�¡�·�ª�Á�˜�°�¦�r�˜�µ�¤�¨�Î�µ�—�´�• �Á�¤�º�É�°�Á�ž�¦�¸�¥�•�Á�š�¸�¥�•�‡�¦�•�Â�¨�o�ª�„�È�œ�Î�µ�‡�Î�µ�°�›�·�•�µ�¥
�¦�µ�¥�ª�·�•�µ�š�¸�É 2 �…�°�Š�®�¨�´�„�­�¼�˜�¦�„�µ�¦�‹�´�—�„�µ�¦�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�µ�¦�­�œ�Á�š�«�¤�µ�Á�ž�¦�¸�¥�•�Á�š�¸�¥�•�„�´�•�¦�µ�¥�ª�·�•�µ�š�¸�É 1, 2, 3

Database Management System and 
Applications 

 Database Management and  File 
Organization 

Relational algebra 
 A survey of current database management 

systems 

Database security Data integrity  
 Principles of design and use of these 

systems 

Normalization  Data storage and indexing 

Query  File organization and performance 

Import and export  File organizations and indexes 

Data integrity  Tree-structured indexing 

Optimizing application code and tuning 
database engine 

 Hash-based indexing 

Distributed database among multiple servers   
Advanced techniques in modern database 
management application 

  

Semi-structure database for XML data   
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�£�µ�‡�Ÿ�œ�ª�„ �„:  �Ÿ�´�Š�„�µ�¦�¡�·�‹�µ�¦�–�µ�®�¨�´�„�­�¼�˜�¦



64 

 

�¦�¼�ž�š�¸�É A-1 (A) �Ÿ�´�Š�Â�­�—�Š�…�´�Ê�œ�˜�°�œ�„�µ�¦�‹�´�—�š�Î�µ�Â�¨�³�¡�·�‹�µ�¦�–�µ�„�µ�¦�Á�ž�d�—�®�¨�´�„�­�¼�˜�¦
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�¦�¼�ž�š�¸�É A-1 (B) �Ÿ�´�Š�Â�­�—�Š�…�´�Ê�œ�˜�°�œ�„�µ�¦�‹�´�—�š�Î�µ�Â�¨�³�¡�·�‹�µ�¦�–�µ�„�µ�¦�Á�ž�d�—�®�¨�´�„�­�¼�˜�¦
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�£�µ�‡�Ÿ�œ�ª�„ �…:  �Ã�‡�¦�Š�­�¦�o�µ�Š�Â�¨�³�…�°�•�Á�…�˜�…�°�Š�¦�µ�¥�ª�·�•�µ�š�µ�Š�—�o�µ�œ�‡�°�¤�¡�·�ª�Á�˜�°�¦�r 

�¦�¼�ž�š�¸�É B-1 �Ã�‡�¦�Š�­�¦�o�µ�Š�Â�¨�³�¦�µ�¥�ª�·�•�µ�‹�µ�„ ACM/IEEE 2001/2005
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�¦�¼�ž�š�¸�É B-2 �Ã�‡�¦�Š�­�¦�o�µ�Š�Â�¨�³�¦�µ�¥�ª�·�•�µ�š�¸�É�Å�¤�n�­�µ�¤�µ�¦�™�Â�•�n�Š�¥�n�°�¥ (AKU)
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�¦�¼�ž�š�¸�É B-3 �„�µ�¦�Â�•�n�Š�„�¨�»�n�¤�ª�·�•�µ�š�µ�Š�—�o�µ�œ�‡�°�¤�¡�·�ª�Á�˜�°�¦�r
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�¦�¼�ž�š�¸�É B-4 �…�°�•�Á�…�˜�¦�µ�¥�ª�·�•�µ�š�µ�Š�—�o�µ�œ Computer Science
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�¦�¼�ž�š�¸�É B-5 �…�°�•�Á�…�˜�¦�µ�¥�ª�·�•�µ�š�µ�Š�—�o�µ�œ Information Technology
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�¦�¼�ž�š�¸�É B-6 (A) �‡�n�µ�œ�Ê�Î�µ�®�œ�´�„�…�°�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�¦�µ�¥�ª�·�•�µ�š�¸�É�Â�˜�n�¨�³�®�¨�´�„�­�¼�˜�¦��̃o�°�Š�Á�¦�¸�¥�œ 
�‡�ª�µ�¤�®�¤�µ�¥�…�°�Š�‡�Î�µ�¥�n�° �Å�—�o�Â�„�n 

CE = Computer Engineering 
CS = Computer Science 
IS = Information System 
IT = Information Technology 
SE = Software Engineering
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�¦�¼�ž�š�¸�É B-6 (B) �‡�n�µ�œ�Ê�Î�µ�®�œ�´�„�…�°�Š�¦�µ�¥�¨�³�Á�°�¸�¥�—�¦�µ�¥�ª�·�•�µ�š�¸�É�Â�˜�n�¨�³�®�¨�´�„�­�¼�˜�¦��̃o�°�Š�Á�¦�¸�¥�œ
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�£�µ�‡�Ÿ�œ�ª�„ �‡: �Â�•�•�­�°�•�™�µ�¤ 
 

�•�´�œ�š�¹�„�…�o�°�‡�ª�µ�¤ 

�­�n�ª�œ�¦�µ�•�„�µ�¦  �®�¨�´�„�­�¼�˜�¦�„�µ�¦�‹�´�—�„�µ�¦�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�µ�¦�­�œ�Á�š�« �‡�–�³�ª�·�«�ª�„�¦�¦�¤�«�µ�­�˜�¦�r �Ã�š�¦. 7430, 7101 
�š�¸�É   �¤.�°.244/�ª 006       �ª�´�œ�š�¸�É    31   �¤�¸�œ�µ�‡�¤ 2554     
�Á�¦�º�É�°�Š �…�°�‡�ª�µ�¤�°�œ�»�Á�‡�¦�µ�³�®�r�˜�°�•�Â�•�•�­�°�•�™�µ�¤ �Á�¡�º�É�°�ž�¦�³�„�°�•�„�µ�¦�š�Î�µ�ª�·�š�¥�µ�œ�·�¡�œ�›�r 
........................................................................................................................................................... 
�Á�¦�¸�¥�œ  
   �—�o�ª�¥�œ�µ�Š�­�µ�ª�°�»�š�»�¤�¡�¦ �«�¦�¸�Ã�¥�¤ �¦�®�´�­�œ�´�„�«�¹�„�¬�µ 51101211125 �œ�´�„�«�¹�„�¬�µ�®�¨�´�„�­�¼�˜�¦�„�µ�¦
�‹�´�—�„�µ�¦�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�µ�¦�­�œ�Á�š�« �Â�Ÿ�œ �„ �Â�•�• �„2 �„�Î�µ�¨�´�Š�—�Î�µ�Á�œ�·�œ�„�µ�¦�«�¹�„�¬�µ�ª�·�‹�´�¥�Á�¡�º�É�°�ª�·�š�¥�µ�œ�·�¡�œ�›�r�Á�¦�º�É�°�Š “�„�µ�¦
�ž�¦�³�¥�»�„��̃r�Ä�•�o�Á�š�‡�œ�·�‡�Ã�ž�¦�Å�¢�¨�r�­�Î�µ�®�¦�´�•�„�µ�¦�°�°�„�Â�•�•�Â�¨�³�˜�¦�ª�‹�­�°�•�Ã�‡�¦�Š�­�¦�o�µ�Š�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•
�•�´�–�”�·�˜�«�¹�„�¬�µ” �Ã�—�¥�¤�¸�°�µ�‹�µ�¦�¥�r�š�¸�É�ž�¦�¹�„�¬�µ�‡�º�° �¦�°�Š�«�µ�­�˜�¦�µ�‹�µ�¦�¥�r �—�¦.�Á�„�¦�·�„�•�´�¥ �š�°�Š�®�œ�¼ �¤�¸�‡�ª�µ�¤�ž�¦�³�­�Š�‡�r�Ä�®�o�š�n�µ�œ
�Ž�¹�É�Š�Á�ž�}�œ�Ÿ�¼�o�Á�•�¸�É�¥�ª�•�µ�•�˜�°�•�Â�•�•�­�°�•�™�µ�¤�Á�¡�º�É�°�ž�¦�³�„�°�•�„�µ�¦�š�Î�µ�ª�·�‹�´�¥�Á�¡�º�É�°�ª�·�š�¥�µ�œ�·�¡�œ�›�r�—�´�Š�„�¨�n�µ�ª�…�o�µ�Š�˜�o�œ 
   �Ä�œ�„�µ�¦�œ�¸�Ê �Ä�‡�¦�n�…�°�Ä�®�o�š�n�µ�œ�˜�°�•�Â�•�•�­�°�•�™�µ�¤�Á�„�¸�É�¥�ª�„�´�•�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r
�Â�¨�³�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�…�°�Š�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ �­�µ�…�µ�ª�·�•�µ�ª�·�š�¥�µ�„�µ�¦�‡�°�¤�¡�·�ª�Á�˜�°�¦�r�„�´�•
�­�µ�…�µ�ª�·�•�µ�„�µ�¦�‹�´�—�„�µ�¦�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�µ�¦�­�œ�Á�š�« �˜�µ�¤�Á�°�„�­�µ�¦�š�¸�É�Â�œ�•�¤�µ�¡�¦�o�°�¤�—�o�ª�¥�Â�¨�o�ª 
   
   �‹�¹�Š�Á�¦�¸�¥�œ�¤�µ�Á�¡�º�É�°�Ã�ž�¦�—�¡�·�‹�µ�¦�–�µ�—�Î�µ�Á�œ�·�œ�„�µ�¦�˜�n�°�Å�ž�—�o�ª�¥ �‹�´�„�…�°�•�‡�»�–�¥�·�É�Š 
 
 
 
                                                                    (�Ÿ�¼�o�•�n�ª�¥�«�µ�­�˜�¦�µ�‹�µ�¦�¥�r �—�¦.�­�»�œ�š�¦  �ª�·�š�¼�­�»�¦�¡�‹�œ�r) 
                                                                                        �Ÿ�¼�o�°�Î�µ�œ�ª�¥�„�µ�¦�®�¨�´�„�­�¼�˜�¦�²  
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�Â�•�•�­�°�•�™�µ�¤ 
�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r�‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r�Â�¨�³�‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�…�°�Š�¦�µ�¥�ª�·�•�µ�Ä�œ 

�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ  
�­�µ�…�µ�ª�·�•�µ�ª�·�š�¥�µ�„�µ�¦�‡�°�¤�¡�·�ª�Á�˜�°�¦�r�Â�¨�³�­�µ�…�µ�ª�·�•�µ�„�µ�¦�‹�´�—�„�µ�¦�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�µ�¦�­�œ�Á�š�« 

-------------------------------------------------------------------------------------------------------------------- 
�Ÿ�¼�o�ª�·�‹�´�¥�Å�—�o�‹�´�—�š�Î�µ�Â�•�•�­�°�•�™�µ�¤�œ�¸�Ê�Á�¡�º�É�°�Á�ž�}�œ�­�n�ª�œ�®�œ�¹�É�Š�…�°�Š�Š�µ�œ�ª�·�‹�´�¥�Á�¦�º�É�°�Š “�„�µ�¦�ž�¦�³�¥�»�„��̃r�Ä�•�o

�Á�š�‡�œ�·�‡�Ã�ž�¦�Å�¢�¨�r�­�Î�µ�®�¦�´�•�„�µ�¦�°�°�„�Â�•�•�Â�¨�³�˜�¦�ª�‹�­�°�•�Ã�‡�¦�Š�­�¦�o�µ�Š�¦�µ�¥�ª�·�•�µ�Ä�œ�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ ” 
�Ã�—�¥�¤�»�n�Š�®�ª�´�Š�š�¸�É�‹�³�œ�Î�µ�…�o�°�¤�¼�¨�š�¸�É�Å�—�o�¦�´�•�‹�µ�„�„�µ�¦�ž�¦�³�Á�¤�·�œ�¤�µ�Á�ž�}�œ�ž�¦�³�Ã�¥�•�œ�r� �̃n�°�„�µ�¦�—�Î�µ�Á�œ�·�œ�Š�µ�œ�ª�·�‹�´�¥�Ä�®�o�Á�„�·�—
�ž�¦�³�­�·�š�›�·�Ÿ�¨ �‹�¹�Š�…�°�‡�ª�µ�¤�„�¦�»�–�µ�Ä�®�o�˜�°�•�Â�•�•�­�°�•�™�µ�¤�š�»�„�…�o�°�˜�µ�¤�‡�ª�µ�¤�‡�·�—�Á�®�È�œ�…�°�Š�š�n�µ�œ  
�œ�·�¥�µ�¤�‡�Î�µ�Á�Œ�¡�µ�³ :  �‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨��́„�¬�–�r�…�°�Š�¦�µ�¥�ª�·�•�µ �‡�º�° �¦�µ�¥�ª�·�•�µ�š�¸�É�¤��̧Á�œ�º�Ê�°�®�µ�Â�­�—�Š�™�¹�Š�‡�ª�µ�¤�Á�ž�}�œ

� �̈´�„�¬�–�³�Á�Œ�¡�µ�³ �®�¦�º�°�¤�¸� �̈´�„�¬�–�³�Á�—�n�œ�‹�Î�µ�Â�œ�„�Å�—�o�ª�n�µ�°�¥�¼�n�ž�¦�³�Á�£�š�Ä�— �¤�¸�Á�œ�º�Ê�°�®�µ�œ�°�„�Á�®�œ�º�°�‹�µ�„
�Á�œ�º�Ê�°�®�µ�¡�º�Ê�œ�“�µ�œ�š�´�É�ª�Å�ž�…�°�Š�¦�µ�¥�ª�·�•�µ�ž�¦�³�Á�£�š�œ�´�Ê�œ�Ç 

:  �‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�…�°�Š�¦�µ�¥�ª�·�•�µ �‡�º�° �¦�µ�¥�ª�·�•�µ�š�¸�É�¤�¸�Á�œ�º�Ê�°�®�µ�Á�®�¤�º�°�œ�„�´�œ�®�¦�º�° 
�¤�¸�‡�ª�µ�¤�®�¤�µ�¥�Ä�„�¨�o�Á�‡�¸�¥�Š�„�´�œ 

�Á�„�–�”�r�„�µ�¦�˜�°�• : �Â�•�•�­�°�•�™�µ�¤�œ�¸�Ê�Á�ž�}�œ�Â�•�•�ž�¦�³�Á�¤�·�œ�‡�n�µ 5 �¦�³�—�´�• �Ã�—�¥�¤�¸�Á�„�–�”�r�„�µ�¦�ž�¦�³�Á�¤�·�œ �—�´�Š�œ�¸�Ê  
 1 = �œ�o�°�¥�¤�µ�„ (�¦�³�—�´�•�‡�³�Â�œ�œ 0 - 20%)    2 = �œ�o�°�¥ (�¦�³�—�´�•�‡�³�Â�œ�œ 21- 40 %)     
 3 = �ž�µ�œ�„�¨�µ�Š (�¦�³�—�´�•�‡�³�Â�œ�œ 41 - 60 %)   4 = �¤�µ�„ (�¦�³�—�´�•�‡�³�Â�œ�œ 61 - 80 %)    
 5 = �¤�µ�„�š�¸�É�­�»�— (�¦�³�—�´�•�‡�³�Â�œ�œ 81 - 100 %)  
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�­�n�ª�œ�š�¸�É 1 �‡�ª�µ�¤�Á�ž�}�œ�Á�°�„�¨�´�„�¬�–�r�…�°�Š�¦�µ�¥�ª�·�•�µ      
�‡�Î�µ�•�¸�Ê�Â�‹�Š  :  �„�¦�»�–�µ�Ä�­�n�Á�‡�¦�º�É�°�Š�®�¤�µ�¥  �Ä�œ  �š�¸�É�˜�¦�Š�„�´�•�‡�ª�µ�¤�‡�·�—�Á�®�È�œ�…�°�Š�š�n�µ�œ�¤�µ�„�š�¸�É�­�»�— 

1. �®�¨�´�„�­�¼�˜�¦�­�µ�…�µ�ª�·�•�µ�ª�·�š�¥�µ�„�µ�¦�‡�°�¤�¡�·�ª�Á�˜�°�¦�r    
  �¦�µ�¥�ª�·�•�µ 5 4 3 2 1 

- Advanced Computer Networks       
- Computer Organization and Architecture      
- Operating Systems Design and 
Implementation 

     

- Database Management System      
 

2. �®�¨�´�„�­�¼�˜�¦�­�µ�…�µ�ª�·�•�µ�„�µ�¦�‹�´�—�„�µ�¦�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�µ�¦�­�œ�Á�š�« 
  �¦�µ�¥�ª�·�•�µ 5 4 3 2 1 

- Database Management System and 
Applications  

     

- Communication Systems and Networking 
for Managers 
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�­�n�ª�œ�š�¸�É 2 �‡�ª�µ�¤�Ž�Ê�Î�µ�Ž�o�°�œ�¦�³�®�ª�n�µ�Š�¦�µ�¥�ª�·�•�µ 
�‡�Î�µ�•�¸�Ê�Â�‹�Š  :  �„�¦�»�–�µ�¦�³�•�»�¦�³�—�´�•�„�µ�¦�ž�¦�³�Á�¤�·�œ�„�µ�¦�ª�·�Á�‡�¦�µ�³�®�r� �̃´�Ê�Š�Â�˜�n�¦�³�—�´�• 1-5 �š�¸�É�˜�¦�Š�„�´�•�‡�ª�µ�¤�‡�·�—�Á�®�È�œ�…�°�Š�š�n�µ�œ
�¤�µ�„�š�¸�É�­�»�—  
�„�Î�µ�®�œ�—�Ä�®�o A1 – A6 �Â�š�œ�¦�µ�¥�ª�·�•�µ�—�´�Š�œ�¸�Ê 

A1 = Communication Systems and Networking for Managers  
A2 = Database Management System and Applications  
A3 = Advanced Computer Networks     
A4 = Operating Systems Design and Implementation  
A5 = Computer Organization and Architecture 
A6 = Database Management and File Organization 

  
�¦�µ�¥�ª�·�•�µ A1 A2 A3 A4 A5 A6 

A1       
A2       
A3       
A4       
A5       
A6       

ผูวจิัยขอกราบขอบคุณเปนอยางสูงที่ทานไดใหความอนุเคราะหในการตอบแบบสอบถามนี้
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�‡�Î�µ�°�›�·�•�µ�¥�¦�µ�¥�ª�·�•�µ�…�°�Š�®�¨�´�„�­�¼�˜�¦�¦�³�—�´�•�•�´�–�”�·�˜�«�¹�„�¬�µ 
�­�µ�…�µ�ª�·�•�µ�ª�·�š�¥�µ�„�µ�¦�‡�°�¤�¡�·�ª�Á�˜�°�¦�r�Â�¨�³�­�µ�…�µ�ª�·�•�µ�„�µ�¦�‹�´�—�„�µ�¦�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�µ�¦�­�œ�Á�š�« 

-------------------------------------------------------------------------------------------------------------------- 
�­�µ�…�µ�ª�·�•�µ�ª�·�š�¥�µ�„�µ�¦�‡�°�¤�¡�·�ª�Á�˜�°�¦�r 
 

344-522      Advanced Computer Networks      3(2-2-5)  
    Internet architecture; The design and implementation of the Internet;  Reliable 
transmission; Congestion control; Internet routing techniques;  Wireless communication;  Quality 
of services;  Domain name system;  Internet security problems 

 
344-521     Computer Organization and Architecture   3(2-2-5)  

  Computer architecture evolution; Computer organization and architecture; Data 
representation;  Computer hardware system;  Instruction sets and formats;  Program execution;  
Assembly language programming;  Addressing techniques;  Subroutine linkage;  I/O processing 
and interrupts;  Methods of enhancing the performance of the processor 

 
344-543  Operating Systems Design and Implementation    3(2-2-5) 
   Design and implementation of selected operating system management modules : 
processes management,  memory management, CPU management,  file system management and 
security management;  Distributed operating system 
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344-561   Database Management and File Organization 3(2-2-5)  
    A survey of current database management systems : principles of design and use of 
these systems;  Data storage and indexing;  File organization and performance;  File 
organizations and indexes;  Tree-structured indexing;  Hash-based indexing 
 
�­�µ�…�µ�ª�·�•�µ�„�µ�¦�‹�´�—�„�µ�¦�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�µ�¦�­�œ�Á�š�« 
229-522 Communication Systems and Networking for Managers  3(2-2-5) 

Fundamentals of inter-networking network technology, public telecommunication 
network and Internet; administration for wire and wireless network; quality of service (QoS) 
network provisioning; communication in Peer-to-Peer networks; management of audio and video 
services for networked applications over the Internet; management of traffic network data under 
the law against the computer misuse of Ministry of Information and Communication Technology; 
case studies 

 
229-612  Database Management System and Applications    3(2-2-5) 

Basic concept of database and  related issues, such as relational algebra, 
normalization, data integrity, query, import and export etc.; database security; optimizing 
application code and tuning database engine; distributed database among multiple servers; 
advanced techniques in modern database management application, such as semi-structure 
database for XML data etc.; case studies  
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�£�µ�‡�Ÿ�œ�ª�„ �Š: �¦�µ�¥�¨�³�Á�°�¸�¥�—�¦�µ�¥�ª�·�•�µ Information System 

�¦�¼�ž�š�¸�É D-1 �‡�»�–�­�¤�•�´� �̃·�…�°�Š�¦�µ�¥�ª�·�•�µ Information System
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COURSE DESCRIPTIONS 
GRADUATE DEGREE PROGRAMS IN INFORMATION SYSTEMS  
 
1 . PREREQUISITE COURSES 
 
1.1 IS 2002.1 – Fundamentals of Information Systems (Prerequisite: IS 2002.P0) 
CATALOG: 

Systems theory, quality, decision making, and the organizational role of information 
systems are introduced. Information technology including computing and telecommunications 
systems are stressed. Concepts of organizations, information systems growth, and process 
improvement are introduced. 
TOPICS: 

Systems concepts; system components and relationships; cost/value and quality of 
information; competitive advantage of information; specification, design, and re-engineering of 
information systems; application versus system software; package software solutions; procedural 
versus nonprocedural programming languages; object oriented design; database features, functions, 
and architecture; networks and telecommunication systems and applications; characteristics of IS 
professionals and IS career paths; information security, crime, and ethics. Practical exercises may 
include developing macros, designing and implementing user interfaces and reports; developing a 
solution using database software. 
 
1.2 IS 2002.5 – Programming, Data, File and Object Structures (Prerequisite: IS 2002.1) 
CATALOG: 

This course presents object oriented and procedural software engineering 
methodologies in data definition and measurement, abstract data type construction and use in 
developing screen editors, reports and other IS applications using data structures including indexed 
files. 
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TOPICS: 
Data structures and representation: characters, records, and files; precision of data; 

information representation, organization, and storage; algorithm development; programming control 
structures; program correctness, verification, and validation; file structures and representation. 
Programming in traditional and visual development environments that incorporate event-driven, 
object-oriented design. 
 
2. IS TECHNOLOGY COURSES 
 
2.1 MSIS2006.1 IT Infrastructure (Level 2) 
CATALOG: 

Telecommunications fundamentals including data, voice, image, and video. The 
concepts, models, architectures, protocols, standards, and security for the design, implementation, and 
management of digital networks. Server architectures, server farms, cluster computing, and grid 
computing. Storage area networks and network attached storage, Data center design and 
implementation. Development of an integrated technical architecture (hardware, software, networks, 
and data) to serve organizational needs in a rapidly changing competitive and technological 
environment. Network, data and application architectures. Enterprise application integration, XML. 
Web Services. 
TOPICS: 
Technology Part of Course 

�x Telecommunication media 
�x Network equipment, software, and services 
�x Communication codes, data encoding, and synchronization 
�x Channel capacity, error correction strategies, data compression, and 

multiplexing
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�x Centralized, distributed, and client/server systems 
�x Architectures, topologies, and protocols 
�x Layered models as a mechanism for organizing networking technologies 
�x TCP/IP protocol suite and architecture 
�x Switches, routers, gateways, and other interconnection devices 
�x Network management 
�x Network security. Privacy and reliability considerations; technical foundations 

of business continuity 
�x Telecommunications standards 
�x Voice over IP; transmission of real-time data on IP networks 
�x Internet, intranets, and extranets 
�x Special issues associated with wireless access technologies; technologies 

enabling ubiquitous computing; business uses of mobile computing 
�x Application layer protocols; linking networking technologies with application 

services 
�x Server technologies and architectures 
�x Storage area networks and network attached storage 
�x Data center design and implementation 
�x Content management technologies 

Architecture Part of Course 
�x Concepts of interoperability and standardization 
�x Network, data and application architectures 
�x Enterprise application integration 
�x Computer platforms and information architectures (e.g., legacy systems, client-

server, and net-centric technologies) 
�x Web Services. Role of XML and the Simple Object Access 
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�x Protocol (SOAP), Service-oriented architecture. 
�x Enterprise systems and enterprise system architectures: e.g., ERP, workflow 

management systems, collaborative technologies, extranets 
�x Industry technology directions 

 
2.2 MSIS2006.2 Analysis, Modeling and Design 
CATALOG: 

Systems development life cycle; analysis and design techniques; information 
systems planning and project identification and selection, requirements collection and structuring, 
process modeling, conceptual and logical data modeling, database implementation,design of the 
human-computer interface and data management, design of the human computer interface (HCI) 
System implementation and operation, system maintenance, and change management implications of 
systems. Students will use current methods and tools such as rapid application development, object-
oriented analysis and design, prototyping, and visual development. 
 
TOPICS: 

�x Systems development methodologies including life cycle and iterative design 
models; development phases including systems selection and planning, analysis, logical design, 
physical design, implementation and operation, maintenance 

�x Techniques for requirements determination, collection, and organization 
(questionnaires, interviewing, document analysis, observation); joint application design (JAD) and 
other group approaches (e.g., electronic JAD, computer conferencing); prototyping 

�x Team organization and communication; interviewing, presentation design, and 
delivery; group dynamics; and leadership  

�x Project feasibility assessment and risk analysis 
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�x Design reviews and structured walkthroughs 
�x Systems development life cycle; object-oriented analysis and design; Rapid 

Application Development (RAD); eXtreme programming; prototyping 
�x Core UML diagrams; principles underlying the widely used objectoriented 

process models. 
�x Data organization and design: conceptual data modeling; logical data modeling 

using relational technologies; database definition and manipulation using SQL 
�x Human-Computer Interaction design (depth of focus will depend on how overall 

curriculum is implemented – see MSIS 2006.9 for key topics) 
�x Software and system quality metrics 
�x Application categories 
�x Software package evaluation and acquisition, open source, managing external 

relationships and procurement. 
 
2.3 MSIS 2006.3 Enterprise Models 
CATALOG: 

Provides a process-oriented view of the organization and its relationships with 
suppliers, customers, and competitors: processes as vehicles for achieving strategic objectives and 
transforming the organization; process analysis, design, implementation, control and monitoring; 
processes as a means of achieving compliance; impact on work; the role of enterprise resource 
planning (ERP), supply chain management (SCM), and customer relationship management (CRM) 
systems. The process continuum: from structured to unstructured processes. Impact on work 
practices. The role of systems in transforming organizations and markets; global perspectives. 
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TOPICS: 
�x A strategic view of processes; concepts of organizational efficiency and 

effectiveness 
�x Integrating the functional areas of the organization 
�x Relating processes to the financial, customer, and product-oriented goals of the 

firm 
�x Process innovation: analysis, modeling and simulation 
�x Business process automation 
�x Using Activity Diagrams and Business Process Modeling Notation (BPMN) for 

business process modeling. 
�x Business Process Modeling tools 
�x Job redesign; impacts of automation on work practices 
�x Achieving security and process compliance 
�x Monitoring and controlling processes 
�x Supply chain management (SCM) 
�x Customer relationship management CRM) 
�x Enterprise management systems (ERP) 
�x The process continuum: from structured to unstructured processes 
�x Collaborative systems 
�x Knowledge management systems 
�x Processes that span the world; global virtual markets. 

 



   84 

2.4 MSIS2006.4 EMERGING TECHNOLOGIES AND ISSUES 
CATALOG: 

This course addresses emerging technologies, how they evolve, how to identify them 
and the effect of international, political, social, economic and cultural factors on them. Topics 
covered in the course include accuracy of past technology forecasts, how to improve them, 
international perspectives on emerging technologies, future organizational and customer trends, and 
forecasting methodologies including monitoring, expert opinion, trend analysis and scenario 
construction. 
 
TOPICS: 

�x What are emerging technologies; what has their economic impact been to date; 
what is their potential impact; projections of future economic impact? 

�x The creation and transformation of goods and services through emerging 
technologies 

�x Impact on organizations, markets, industries and society 
�x How are technologies reshaping business? 
�x How can business leverage emerging technologies? 
�x How will increased transparency affect the balance of power between consumers 

and producers? 
�x How will "friction-free" markets affect the pricing and positioning of products 

and services? 
�x Theories of technological innovation 
�x An examination of the causes and the effects of past technological revolutions 

such as the railroad and electricity. 
�x The Death of Distance: An investigation of the cause and effect relationships 

between the new electronic technologies and increasing economic globalization.
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�x Information -- Its Cost, Value and Price: How do copyrights and the ownership 
of information affect information-technology industries?  

�x Contrasts information as a public good with information as an owned 
commodity. 

�x Business Models: How firms are trying to make the Internet and the application 
of emerging technologies profitable.  

�x Information dissemination businesses; web-based selling; the potential 
disintermediation of the retail sector; the financial sector. 

�x Nanotechnologies, RFID, and others 
�x Open Source 
�x Technology convergence 
�x Technological Trends: What innovations in the emerging technologies can we 

expect in the near future? 
 
3. IS MANAGEMENT COURSES 
 
3.1 MSIS2006.5 Project and Change Management 
CATALOG: 

Managing projects within an organizational context, including the processes related 
to initiating, planning, executing, controlling, reporting, and closing a project. Project integration, 
scope, time, cost, quality control, and risk management. Software size and cost estimation. Assigning 
work to programmer and other teams. Monitoring progress. Version control. Managing the 
organizational change process. Identifying project champions, working with user teams, training, and 
documentation. The change management role of the IS specialist. The use of sourcing and external 
procurement; contracts and managing partner relationships. 
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TOPICS: 
Managing software / technology projects: 

�x Project lifecycle 
�x Project stakeholders 
�x Project management skills (leading, communicating, negotiating, influencing, 

and presenting) 
�x Project planning (definition, scope, schedule, costs, quality, resources, and risks) 
�x Estimating software size and cost. 
�x Software work module design, assignment, and control. 
�x Role of repository, project library, and version control. 
�x Contingency planning 
�x Project reporting and controls (definition, scope, schedule, costs, quality, 

resources, and risks), 
�x Testing and testing plans; alpha and beta. 

 
Managing organization change: 

�x The role of IS specialists as change agents 
�x Envision change and the change process 
�x Diagnose and conceptualize change 
�x Deal with the challenges of implementation and understand and cope with 

resistance 
�x Deal with issues of motivation, interpersonal relations, group/team dynamics, 

and leadership in the change process; implications of cross-organization and international teams. 
�x Manage organizational politic 
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�x The limitations of projects as organizational change initiatives 
�x Organizational influences on project success (culture, organizational structure, 

rewards, and measures) 
�x Software project management resources and professional development such as 

SMI and PMI. 
�x Additional activities required to ensure the success of IT projects (training, job 

redesign, communication, etc.) 
�x Manage sourcing partners as well as define contract and relationships 
�x Hands-on experience using project management software (e.g., Microsoft 

Project). 
 
3.2 MSIS2006.6 Policy and Strategy 
CATALOG: 

The top management, strategic perspective for aligning competitive strategy, core 
competencies, and information systems. The development and implementation of policies and plans 
to achieve organizational goals. Defining the systems that support the operational, administrative, and 
strategic needs of the organization, its business units, and individual employees. Approaches to 
managing the information systems function in organizations, including examination of the dual 
challenges of effectively controlling the use of well-established information technologies, while 
experimenting with selected emerging technologies. Role of the CIO. 
TOPICS: 

�x Relationship between IS and the business 
�x Aligning IT with the cored competencies and strategies of the firm and assess 

the impacts on organizational competitive position 
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�x Translate strategic and IT objectives into operating principles for IS planning 
�x IS planning including infrastructure planning and budgeting 
�x IS implementation 
�x Sourcing vs. in sourcing 
�x Interorganizational systems and electronic commerce 
�x IS personnel, structure, and leadership 
�x Risk management 
�x The virtual organization 
�x Implications of globalization. 
 

3.3 MSIS 2006.7 Integrated Capstone 
CATALOG: 

This course focuses on the design and management of an overall organizational 
system consisting of three interacting subsystems: (1) the enterprise itself - its structure, core 
processes, and relationships with external entities such as customers, suppliers, and outsourcers; (2) 
the IS function and its role in marshalling information technologies and information assets to support 
the strategy of the organization, and (3) the information technology architecture consisting of the 
organization’s networks, hardware, data, and applications. The student will learn how to integrate and 
synthesize these three aspects of the enterprise, how IT must be aligned with the strategy of the 
organization, and how to make appropriate choices about architecture in relationship to overall 
organization goals. 
TOPICS: 
The Enterprise System. This section of the course focuses on organizational and managerial issues at 
the level of the enterprise as a whole:
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�x An integrated view of the firm and its relations with suppliers and customers 
�x Organizational strategy: customer, product, operational and compliance 

objectives and their implications for IT management and architecture 
�x Core business processes 
�x Role of ERP, supply chain and customer relationship management systems 
�x The economic value of information technology 
�x Strategic alignment of IT 

The IS Function. This section of the course focuses on managing the IS function to further the policy 
and strategies of the enterprise: 

�x IT’s key business processes 
�x IT organizational structure and governance alternatives 
�x Human resource needs and management methods 
�x Methods to measure and demonstrate the value of IT 
�x Methods and organization to ensure regulatory compliance 
�x Managing sourcing 

The Technologies. This section of the course is concerned with how to develop an integrated 
enterprise architecture consonant with organizational policies and strategies: 

�x Evaluating and selecting among architectural and platform choices, priorities, 
and policies 

�x Assessing the impact of emerging technologies 
�x Evaluating the role of standards 
�x Evaluating the effect of vendor strategies 

Overview. The final section of the course provides an overview of the information systems role in the 
enterprise: 

�x The role of the CIO 
�x The future role of information technology in the organization and society. 
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3.4 MSIS 2006.8 Implications of Digitization 
CATALOG: 

Understanding the implications of the digitization of data, information, and 
communications on organizations and society. These implications are examined in regard to ethical 
issues such as information privacy, accessibility, property, and accuracy. The proliferation of 
computer crime as well as the legal and regulatory environment are examined. The ramifications of 
digitization as they affect individuals, organizations, and society. The impacts of globalization, 
sourcing, technology workforce, and the digital divide are examined. 
TOPICS: 

�x Information systems ethics; 
�x Ethical issues related to information privacy, accessibility, property, and 

accuracy. 
�x Employee monitoring and acceptable use policies. 
�x Internet enabled vices and the good of society. 
�x Important laws, regulations, compliance, and treaties including: Sarbanes-Oxley 

Act; Computer Fraud and Abuse Act, Electronic Communications Privacy Act, Identity Theft and 
Assumption Deterrence Act, Homeland Security Act; U.S. PATRIOT Act. 

�x Ethical guidelines for computing professionals. 
�x Ethical issues related to data retrieval and data mining. 
�x Globalization and sourcing 
















