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�&��&� : :   ����� �#   ����� �#BB   �-    �-   )�1'��  )�1'��RR       ������� 7&� �>�E
 �	���� ��        ������� 7&� �>�E
 �	���� �� AA    )�1'�� �-     )�1'�� �- RR  �  ��03�03   ���	�    ���	� 
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 �	����       ������� 7&� �>�E
 �	���� BB   �������
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 �	���� ��         7�&� �>�E
 �	���� ��  
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 �	���� ��       7&� �>�E
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        �
�� 6� !� 	"�- 6
	.�� ���� )�1'&� ����
 )���  .      )��� ��� +
��(�� )���3 �(� �#
)+
�( +*�� +
�(.( 

)2(  � �5�	 ������	 4)�� Second Normal Form (2NF):� )�1� �� � 	�� �� /0

  I���   �B J	�>� +� 	"�- 
�� �
 +
<� 6��
���non key attribute>�E
  ��  6�� ?	

 I�� �� J	�>���Primary KeyI�� �� J	�>��� 7&� ���'� )��� +� �# �# . 

)3(  6��5�	 ������	 4)�� Third Normal Form (3NF):  /0
���� )�1� �� � 	�� 
 F ����
 ��	2�� 6��
��� I��   �B J	�>� �# 	"�- 
�� �non key attribute  ?	��>�E
 

 *# I��   �B J	�>� �# 6�. 

  .�5�)1 :(   +
�(�� ����)11.(   )'�
�  �B )�1� �    
 7&� �M� +�'��
      ��- )��1'�� @0� 6$
 6��
���
 ��	2��
 +
<� ��	2�� ����� 6���� �� G��	>����).  

 �
��� ��7 �89! )Unnormalized Relation(  

 .���)1.1  :(Grade _ Report  
Grade Instructor 

Department  
Instructor 

Name 
Course 
Title  

Course 
Number  

Major  Student 
Name 

Student 
Number 

B Comp.sc. Sami Dbase 1383 Computer Ahmad 8100 
A Math Maher Math 1 6101       
C Comp.sc. Sami C++ 1181 Math Rania 91100 
B Math Maher Math 1 6101    
C Math Reem Algebra 1280    

        

        

  

   .��� ���  ��N��Math 1 �- I�� @1�# +
�(��
 � �� � ���� 6��( ���  �<� �&
�� 12� 
6��
��� �'��� ��	�2  �B +
�( D�F +
<� .  

  
 �&� 	�� �
�� 6��
��� �	�&��
:  

  

  



  7

 .���).12 :(ntStude  
  

Major  Student 
Name 

Student Number 

Computer Ahmad 8100 
Math Rania 91100 
   

   

  

   +
�(�� �# E�1��� ��
) 2.1(   �- 6��
���     ��	2�� (3NF)          ��B J	�>� �# D�- 
�� � F D�< 
 *# I��   �B J	�>� �# 6� ?	�>�E
 I�� .   

  

 .���).13 :( Student-Course  
  

Grade Instructor 
Department  

Instructor 
Name 

Course 
Title  

 NumberCourse 

  
Student 
Number 

B Comp.sc. Sami Dbase 1383 8100 
A Math Maher Math 1 6101 8100  
C Comp.sc. Sami C++ 1181 91100 
B Math Maher Math 1 6101 91100 
C Math Reem Algebra 1280 91100 
      

      
  

# +
�(�� �- @1�6��
���+
<� D�< �'��� ��	�2 +
�(   . �# E�F)Grade ( J	�>� 7&� ���'�
�� �
�� �� �Number  Course Number + Student.   

  

��� ��	
�� ��  �F +�<� 7&� ���
 ��	
 D� +(� �03 F3 ���(   .� �# )-	$3 ���� F 
 �B ����� �# )���3 �(� 5�0� ��� ��� J	�>��� �� O�( 7&� ?1�	� ?��	���� ���� )��
# 

 J	�>���I�� �� +
�( 7&� +��� 	����
 )4.1 ( �- @	��#6��
��� ��	2��  (2NF).  
  

  

  

  

 .���)4.1: (Instructor  : Course  
  

Instructor Instructor Course  NumberCourse 
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Department  Name Title    
Comp.sc. Sami Dbase 1383 
Math Maher Math 1 6101 

Comp.sc. Sami C++ 1181 
Math Maher Math 1 6101 
Math Reem Algebra 1280 

    

    

  

 +
�(�� 	�#)5.1) (Registration ( �- D�C-��	2�� 6��
��� (3NF).  
  

 .���)5.1( Registration:  
  

Grade  NumberCourse 

  
Student Number 

B 1383 8100 
A 6101 8100 
C 1181 91100 
B 6101 91100 
C 1280 91100 
   

  
 +
�(�� )�� ��
)4.1 ( ��� )�1'�� �# �(�)Course Number ( 
)Instructor 

Department ( ��� �� )��	�<� )�1'�� �# ��� � )��'�� )�1�)Instructor Name ( 

)Instructor Department  .( J	�>��� �� )��
<�  �B ������&� )��'� �	���� )���3 �'�-

I�� �� 7&� +��� ��	2�� 6��
��� (3NF) ���
�(�� �- 	�� )6.1( �)7.1 (@	��#.  
  
  
  
  
  

 .���)6.1(  
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Instructor 
Name 

Course 
Title  

 NumberCourse 

  
Sami Dbase 1383 
Maher Math 1 6101 

Sami C++ 1181 
Reem Algebra 1280 

   
  

 �# )E�1�  ��(�� ��
Instructor Name  J	��>� D�� ��� 	�� ���(<� J	�>��� 
� 
 = *# )�1� �- 	���  	�	�>� G���
 	� )�1� �- I��   �B.  

  

 .���)7.1 :(Instructor  
  

Instructor 
Department  

ameN Instructor 

 
Comp.sc. Sami 
Math Maher 
Math Reem 

  
  

.�5�)2 :( �(
#6��
��� +
�(&� ��	2��
 ��	2��
 +
<� )8.1(.  
  

 .����	)8.1 :(������ ��;�8 .5�� �89!  
  

  

������	 �8�   <����

�9��+	  

 �8�

�����	  

�����	 ��/  �
���	 �8�   ��	

�
���	  

 ���(�	

�������	  

 ���(�	

�������	  

1000  2005/05/1  200003   )� ,
I��� � 

  

B101  
C102 

  

.....  .....  ....  
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 )��P��� @0� �
.� ���  Q�� 	�� 6
� �� ���	� �
.� )��P�� �	��&
�	� )��	� +2�� ����

)'
� +�� )��'� )����
 ���
 � 
� �� ����
 )��&
 ��$ �� 	���� 6
� �� ��� �&
�.  

  

 .�.�5�)2:(  
  

    +
�(�� 7�3  E��	�)8.1 (      � +
�(�� ��  
� +� �# �(�       �0� 6
	.� ��� D�C- 5�0�
 )��&
 +2�
          )�'
� ��  2�# �
(
 �(� )'
.�� ��  �
�'��� �
�'�� 6�  
���)B101,C102  .(  !��"�


  )�&��6��
���             	"� = *# )�1� 7&� +
���� ���� ���� )�1'�� @0� 
���� 7�3  I��  J	�>� 
        ����
 )'
� �
���  
�0��� 6
	.��� +'( 7�3 D���*��� ��P�  .*	�
   	�� I�� �� J	�>���  ?	�
�� 

  ��   )��&
�� ��  +      !�"�� �0� 4.�� 	��C-  )'
.�� ��   . 7&� +��� 	��C- 5�0�
 6���
��� +
<� 
)First Normal Form ( +
�(�� 7&� +��� #����� �0� ���*��	�
)9.1 (  +
��(&� S-	����


 �- D���
 �&�<�6��
���+
<� .  
  

 .����	)9.1  :(������	.�3	   
  

� ������	 �8+ �
���	 �8�  �����	 �8�  �����	 ��	   <����

�9��+	  

1000+B101 ….. ….. ….. 

1000+C102 ….. ….. …..  

        

  
      �� O�(� ! '� ;�	�*�� K'� �# �(� +
�(�� �0� 7&� 	��
���
I�� �� J	�>���  .  	���


          7&� ����'� ;�	�*�� �
�� �# 
�  *T ?	-�� 6$� I�� �� J	�>���  
 D&�    D�� O�( 7&� I��  .
               7&� 	�&�� �� 5�0� �
��
 )��	��� +
��(�� 7�3 +
�(�� �0� ���.� 7�3 ��P� �0�
 ��	2�� 6��
��� 

) +
��(��10.1 � 11.1 � 12.1.(  
  

  

  

  

  

 .����	)10.1(  
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�
���	 �8�  �������	 ���(�	  
B101 ….. 

C102 ….. 

    
  

 .����	)11.1(    
  

 ������	 �8� +�
���	 �8�  �(�	�������	 ��  

1000+B101 ….. 

1000+C102 ….. 

    
  

 .����	)12.1(   
  

������	 �8�   <����

�9��+	  

�����	 �8�  �����	 ��	  

1000  1/05/2005  200003  I��� � )� ,  

        

        
  

   +
�(�� )�� ��
)12.1 (            �# ��� �)��'�� )�1� � 
��� ���
 )��&
�� ��  ��� )�1'�� �# �(�
 <� )�1'��      � 
��� ��#
 � 
��� ��  ��� �� )��	�  .   )�1'�� @0� )���3 
� ?����( ?	-�� 6$� 	��


        +
�(�� �� ���
�( 7&� +��� 5�0�
 )��'����)12.1 (       +
���(�� ��- ���� 
� 	��)13.1 � 
14.1(��	2�� 6��
��� �- �	�1� ��
 .  

  
  
  
  
  
  

 .����	)13.1(                       .����	)14.1(   
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��	 �8����  �����	 ��	    ������	 �8�   <����

�9��+	  

�����	 �8�  

200003  I��� � )� ,    1000  1/05/2005  200003  

            

            
  

 +�2�� ����
 +
��(��)10.1 �11.1 �13.1 �14.1()��	��� �	�1'�	� :  
 )'
.�� )�1�))'
.�� �� ��
(
��� )����� �(  
 )��&
�� )�1�))��&
�� �� F� V� 	� �� 
��� �� ��1��(  

 )��&
�� �	�
��� )�1�) )��&
�� ��  +)'
.�� �� )�
&
��� )����� � (  
 � 
��� )�1�)� 
��� �� � 
��� ��� �(  
 �	�1'�� @0�
 	"'��( �-��	2�� 6��
���.  

 �����	 ���>  1�� � $ ?�–A����B	������9� C�����   
 

)1(  
��� ����� 4)�� –��(  :Boyce –Codd Normal Form (BCNF) �� � 	�� 
?	���  ?	�	�>� �
�� �< D�- ���� +� G, � �0�� �.�1'�� 6��
��� !�
� /0
��.  

  
 .�5�)3 :( ��( 
��� ����� 1�!Boyce-Codd Normal Form)( 

  +
�()15.4  (    ��	2�� 6��
��� �-(3NF)     7�3 D&�
�� ����
 )BCNF (    )����3 ��'�
F� �� )�(	��� )�.����� �1�,��� )�>�E
�� ���	���.  

  

 .���)15.1(  
  

Advisor Major Student # 

Sami Physics 150 

Maher Math 250 

Reem Biology 400 

Salim Physics 500 

Sami Physics 700 

   

 +
�( �- �	�1'�� �# E�F)16.1 ( +
�(
)17.1 ( �-)BCNF(  
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 .���)16.1(  
  

Advisor Student # 

Sami 150 

Maher 250 

Reem 400 

Salim 500 

Sami 700 

  

                                 

 .���)17.1(  
  

Major Advisor 

Physics Sami 

Math Maher 

Biology Reem 

Physics Salim 

  

  

)2( ��	��	 ������	 4)�� (4NF)   Fourth Normal Form: /0
��� )�1� �� � 	�� 
 I�
� 6��
�–��� F ����
 �
� ��.�� ���'�� �	
	�� � 7&� �
.  

 

 .�5�)4 :( ��	��	 ������	 1�!)4 NF(  

��	
�� ����� +
�(�� 7&� 5�1
� O	�2# )��	��� �	E�1��� 7�3 D���� )18.1 .(  
  

.���)18.1(  
  

Outlet Package Computer 

Computerland Visicalc Apple 

Computerland Applestar Apple 

Byteshop Visicalc Apple 

Computershop Wordstar Zenith 

Computershop Supercalc Zenith 

Byteshop Wordstar Zenith 

   

  
  
1.  +��Computer ��� ��� �(
� packages )� 	(� �1�� ���
 Outlets. 
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2. Packages    
  Outlets     +# 7&� �����'� Computer      ��� �1.���� 	�"���
 
K'��� 	�"$'�.  

�� @1�# )�1'�	- ��.�� ��'�� �	���� �
�multi valued dependency"."  
 �� � J	�>� �(
�Computer + package
�  *# �� � J	�>� �(
�
 	�� �  

 Computer + Outlet.  
7&� +��� ���
(4NF)    ��� ;&*��� multi valued dependency  	�����
  

	�� 6�� �� 6��
��� �- ���
�( 7&� +��� : +
�()19.1 ( +
�(
)20.1.(  
  

 .���)19.1(  

Package Computer 

Visicalc Apple 

Applestar Apple 

Wordstar Zenith 

Supercalc Zenith 

  

  

 .���)20.1(  

Outlet Computer 

Computerland Apple 

Byteshop Apple 

Computershop Zenith 

Byteshop Zenith 

  

  

)3(  
��B�	 ������	 4)�� )(5NF  Fifth Normal Form:    F )��1� ��� � 	��� 
 ���	���� 7&� �
��� Join Dependencies.  

  
 .�5�)5 :( 
��B�	 ������	 1�!)5NF(  

 ��	
�� �����          +
�(�� 7&� 5�1
� ��� �����	��� ���E�1��� 7�3 D����)21.1(   
�

  6�� �� 6��
��� �-)4NF (+�	,� ��� D� �(
�
.  

  

  

  

  

  

  

  

 .���(21.1):  
Persons  
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Project-id Skill Person_id 
Proj 1 Computing Rami 
Proj3 Computing Rami 
Proj3 Math Rami 
------- Math Samir 
Proj1 Economics Samir 
Proj1 Computing Ahmad 
Proj2 Computing Ahmad 
   

 

1. ��� � )��*� 4�	.��� K'�) Ahmad" "  
Rami"  " � 	"��� 5&���
Skill L
� �� 
"Computing.(" 

2.  )B 	- +
.� �(
�)"Samir"   � 	"� 5&���"Math "    �# 	�"� ��(
� F ?	���	� ���

L
 ,�.(  

 +
�(�� ��.� �# �(� 	��C- @1�# +�	,��� +��
)21.1(Persons  +
��( )212 7�3 
 I�	*�� 6��
��� 7&� +��� 	����
)5NF.(  

  

 .���(22.1) :  
Knowledge 

 
Skill id-Person 

Computing Rami 
Math Rami 
Math Samir 

Economics Samir 
Computing Ahmad 

  
 

  
  
  
  
  
  

  

 .���(23.1) :  
Assignments 
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Person-id Project-id 

Rami Proj1 
Rami Proj3 
Samir Proj1 

Ahmad Proj1 
Ahmad Proj2 

  
 

 

 .���(24.1) :  
Needs-Skill 

 
Project-id Skill 

Proj1 Computing 
Proj1 Economics 
Proj2 Computing 
Proj3 Computing 
Proj3 Math 

  
 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 "1>� 	"  


