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0 F%D� ��* 1
!7
� 1��
� !��

 �!>!D�
� 5!�  �#� 3� ���
� �>�
� �* /!� J� 5!�  %�! 8Kanban6� �* (  G��%
� 1��
� ��! �

 �7�L� /!� J� !�&�
� 2� 5!� OPT ���,�
� 6� K���   .  

  

  

  

  

  

  

  

  

  

  

  

�
א�	�א)'��&:�:�:�:�*�*�*�*�א6/!#�א�א6/!#�א�א6/!#�א�א6/!#�א(��=4�dא�I06�F�
א�	�א)'��&א(��=4�dא�I06�F�
א�	�א)'��&א(��=4�dא�I06�F�
א�	�א)'��&א(��=4�dא�I06�F���������א
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��	 ��	 ��� : ������	� )���*	 +�	�� 1��  !��:  

�C� 3  6� R�� � -�8 6� 6�2�� !"��D  ��
� �!��4
�� !"2�"�	  �� !"����	  ��
� G�	
� G��& 6�

 �?4��
�(Inputs)  ���� ������ �?4��
� E)# �%� �>�(Conversion Process)  ! �
0 ���� :�

 �!&%4�2(Outputs)  G�	 ���"�(Goods)  �!��4 ��(Service) . !" ��2� Q%&� �!��4
�� G�	
� E)# 60

 �!�� � �4��)��!8 (��!4 ( /!� J� D!� � $%�� ��� �
� �* �����
� E)# 68 ��9	�
� D!� 
� 6��

(production).  

     �?4��
� ���� ����8 �# /!� J!*– �!����� (�3M (�!�8 (����� (���� T �!��4 �� G�	 :
0( !�� 

 �!����
�(operations)  �� G�	 :
0 �%���
� ���� ������ � %���
� �!D!� 
� G��& :
0 %��� !" N*

�!��4.1  
!* (G	�� !��",� ���� !� 0� /!� J� ����8 :�8 D�* %���� 3 6)0 (�!����
!*�!		9� 

 �	����
� G�	�
 �&� �
�(Tangible Goods) � K.& 6�2� (�!D!� 
� 6� ���8 =%!�� ������ W�4� !" 

 ����
�(Conversion)  �� 
�� � !��
� �7� ����
� �����
 ��.?
� �!D!� 
!� W�4� %4P� K.&
��

G�.��
�� . �!��4�
 �&� �
� �!2%��
 ��	 
!� !��)Q%�
� �� 
� �2%�2 ( !+�� !"�!D!�  6� �K.& 6N*

* �7��� %4P� K.&
�� (6�%*!	�
� �� 2 (����
� ������ W�4� E)# ����
� �����
 ��.?
� �!D!� 
� �

 @�%��� (%!�� 3� �!D� � !��� (�?*!�
 ��D!��3� ����L� 6�.4� �!,�3�� (�?*!
� � !�� �7�

6���!�
�.  

 %�"� 6� 30 (�	����
� G�	�
 �&� �
� ��8! �
� �!2%�
� :�8 !��!	 (/!� J� 5�",� %��>� ��


"��#!	�� ����4
� �!8!D�
� 5����� G � �!2%� G+� �> ��8! �
� 6�����
 ����
� H�! 
� �* -%��2
� !

�"�� ��8! �
� �!2%�
� $!�� �* �!��4
� �* /!� J� 5�#!,� F��D�� ��  5!�� F�%D
� ��!		9�
� 

��8! �
� �!2%�
� :�8 -%���� � !2 6� ��� ����4
� . ���	� F�D� C
)
)�!����
�� /!� J� -%��0 ( ��

)%��0�!����
� - (�!��4
� 5���� �� G�	
� 6��2� $�"�	� ��
� �!D!� 
� �8��&� :�8 �
3��
.  

  

  

  

  

  

  
 

 
                                                 

1 - D. K. Harrison & D. J. Petty, Systems for planning & control in manufacturing. 1
st

 ed.  (Oxford; 

Nemnes, Elsevier Scince, 2002) . Pp.6. 
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2�� :������	� )���*	 +�	�� ��-3�: 

   @�!2 �2 60  ��!# ��%�'��� ����8 :�8 .�2%�
!�� � ��� -%��� /!� J�� �!����
� -%��0 $%8 �>

%�� G+� 6N* I��8� (��!4
� E%�  �"&� 6� K�� �7�� �> �!����
�� /!� J� -%��J ��� 5�",� �� $�

 ;��
� !"+�� G� !"�8!,�� ��%��J� !"� 5��� ��
� �D� L� �4��� :
0 !+�� C
) G&%�� (�����
� 6�

)!#%�<� (%��D�
�� 1�
� (��%��
� �%���
� (�����
� (F��	�
� (/!� J� .( ����� �D�  �&�� 3 I N* I��8�

� ��!"  ��!"�D� L -��  . 6� �2 %���*)Garett & Sliver 1973 ( -%��J $�%�� G+� 62�� I � :
0

;%'
� �*%�� �?4 6� �!����
�� /!� J�  �7���� �!��4� G�	 :
0 �?4��
� ���� �#� /!� J� 6�

5",���� 5�� 1� (�!�
� =�%� �!�
� (;%L�� ����
� (-%��J� (�!�����
� �* �?4��
�.1   

�62�� �%�4� K!D80 �!����
�� /!� J� -%��0 ��
!�
� $�%!��
�:  

 �  :
0 �?4��
� ��� ��
� �!����
�� �D� L� -%��0 !" � :�8 �!����
�� /!� J� -%��0 $%��

!"��8 ��!>%
�� �!&%4�2. 

 � ]��!�����
 5�� �
�� D�D4�
� ����8 !" X� �!����
� -%��0 $%� T ����4 5� ��&!� 0 � !2 K��	 T 

��� �
� $��#� F���
 !"��8 ��!>%
��.3  

����4 : )���*	 ��5� : 

       60����8  ���	� I��8 F�D� 5!�  %!D0 �* Q%&� �!��4 �� G�	 :
0 �%���
� ���� " /!� J� 5!� 

The Productive System" I � :�8 /!� J� 5!�  $%��� (" :�	� ��
� ��4����
� %�! �
� 6� �8��&�

 ���� :
0�!��4 �� G�	 :
0 �?4��
�"4.  

    I � :�8 /!� J� 5!�  $%��� : �!�*�� (����� � : � (��%*� (�3M (�!����
� 6� ���!2�� �8��&�

Q�!��>� H� � /!� 0 $�"� ��>�%� ��� � (�!������
.5    

     �* 6��� �# !�2�  �2�
�)1 T1 (N*/!� J� 5!�  6  6� 6�2�� 
� %�! ���
!�
� :4��
� �?)Input( (

 ����
� 5!� )Transformation system ( �!&%4�
� �)Otput(. 

  

  

                                                 
1  - ���� ���� .38- 37: ص. إدارة ا-,���&ت وا()'&ج. $#"� أ ��، 

2 - Richard B. Chase, F. Robert Jackobs, Operations Management for Competitive Advantage. 11th 

edition.(New York; McGraw- Hill/ Irwin. 2006), P. 9   
 .13: ا� �ء ا�ول، ص. إدارة ا�����ت)56 $�4د،  -  3

4 -Edward W. Kamen. Industrials Controls and Manufacturing. 1
st

 ed.  (Elsevier Science & Technology 

Books, 1999), P.  
5 - Peter Scallen. Process Planning. 1

st
 ed. ( Elsevier Science & Technology Books.2002). pp;3. 
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ا
	�رد�� -

•6���	
•���!�	

�ت��	
ا

)���*	 ��5�  

	� ��ور ��� إ��اه�� ��ور، ����ت ا�����ر  إدارة ا�����ت��$#"! ا���  �

  .35:ص

 (�!&%4�
�� (����
� 5!� � (�?4��
�� (����
� :
0 ��	 
!� /!� J� 5!�  $%�� (�2�
� 6��

 !" 2
 ���,
� /!� J� 5!�  /%!4 G�� ��
� K!��L� C�� ����
� ����*

!�	
� �* ����
� )49� 6� @&� !#%�7X� @�	�� (� ��� ���%D� I��8 %79� 52� �� G�� 3 !" � 5<% 6

 5!�  K��� I�&�� Q%�%+
� 6�* (����
� �* %�'�
� %�%��	3 �%� �

 (����
� 6� �! !�� G�& F�%D 68 (I*��#� 5!� 
� F�� 3 !�� 8 K�%&0 )4��
 -%��	� -%��� /!� J�

 ��K�%&J� )4��  6� 62�� �! !��
� E)# ���� :�8 �

 (!"+�%�*� 62�� !��8 ������ %72� /!� J� 5!�  �* ���4�	�
� �?4��
� �8��&� 6�2� �* �7����

�!��4.  6� %72� �� ���� )4X� �?4��
��

����
� �&
!�� �* 5�4�	� ��
� ����L� .


א�	�א)'��&(��=4�dא�I0 

- ��� !	
ا

��"�#$
ا
 &��%�ت ا

ا
	(�)!�ن -

- ���
�)# 
ا

 ���	 7��
�	���	
 ����	

�������	

�?4��
�

��8���ا•
• ���	
•��9!��	
•:�3�	

*��$ 
-,�م ا

 ���  ��1 :)���*	 ��5�

	� ��ور ��� إ��اه�� ��ور، . �#�ت 0�)��، "��دث �ك��

ص. )2005دار ا��)'+، : ا�)'�ض(

  

 (�!&%4�
�� (����
� 5!� � (�?4��
�� (����
� :
0 ��	 
!� /!� J� 5!�  $%�� (�2�
� 6��

��>�%�
�� 52�
� �* ���4�	�
� ��
P�� . !" 2
 ���,
� /!� J� 5!�  /%!4 G�� ��
� K!��L� C�� ����
� ����*

!�	
� �* ����
� )49� 6� @&� !#%�7X� @�	�� (� ��� ���%D� I��8 %79�

5!� 
� �* 6���&��
� %�%�
� Q)4�� . 5!�  K��� I�&�� Q%�%+
� 6�* (����
� �* %�'�
� %�%��	3 �%� �

 (����
� 6� �! !�� G�& F�%D 68 (I*��#� 5!� 
� F�� 3 !�� 8 K�%&0 )4��
 -%��	� -%��� /!� J�

�!&%4�
�� (����
� 5!� � .�!��8� (C
) ���� ��K�%&J� )4��  6� 62�� �! !��
� E)# ���� :�8 �

5!� �
 ��!�
� K��L� .�.��
 ��	! �
�.  

 ;!���	Input  

 (!"+�%�*� 62�� !��8 ������ %72� /!� J� 5!�  �* ���4�	�
� �?4��
� �8��&� 6�2�

 �� G�	 :�8 ����
 ����
� ����8 �* �4�� ��
� �%���
��!��4

�>!D
� (����
� .�3P� 6�%��� 6�)
� �!��
� (����
� �&
!�� �* 5�4�	� ��
� ����L�

/!� J� ��%�%> )!4�� �* 5�4�	� ��
� �!�����
��.  

 ���	���	
�����	� 

�*�
א�	�א)'��&א�6�F:�א6/!#�א(��=4�dא�I0

 

 

-

- ��"�#$
ا
 &��%�ت ا

• ���	 7��
•�	���	
• ����	
•�������	

�?4��
�

  

  

  

  

  

  

  

  

  

  

  

%���
�#�ت 0�)��، "��دث �ك: �

    � !�2 (�!&%4�
�� (����
� 5!� � (�?4��
�� (����
� :
0 ��	 
!� /!� J� 5!�  $%�� (�2�
� 6��

��>�%�
�� 52�
� �* ���4�	�
� ��
P��

!�	
� �* ����
� )49� 6� @&� !#%�7X� @�	�� (� ��� ���%D� I��8 %79�

5!� 
� �* 6���&��
� %�%�
� Q)4��

 (����
� 6� �! !�� G�& F�%D 68 (I*��#� 5!� 
� F�� 3 !�� 8 K�%&0 )4��
 -%��	� -%��� /!� J�

�!&%4�
�� (����
� 5!� �

5!� �
 ��!�
� K��L� .�.��
 ��	! �
�

    2<1 <  ;!���	

    (!"+�%�*� 62�� !��8 ������ %72� /!� J� 5!�  �* ���4�	�
� �?4��
� �8��&� 6�2�

 �� G�	 :�8 ����
 ����
� ����8 �* �4�� ��
� �%���
�

��
!�
� �!2�L� :�>!D
� (����
�

/!� J� ��%�%> )!4�� �* 5�4�	� ��
� �!�����
��
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   2<2 <   �����	 ��5�Transformation system  

  � K.& ����
� 5!�  6�2��?4���
 ���> $�+� Q)
� 5!� 
 . K��
� � � �2
 ����
� $!+� 6� 62���

�����
 ��	��%
� F%D
� ��� !��*� (F%D  -���:1  

 � %��'�
� : !"��&� �?4��
� �2� %��'�
 �!&
!�� K�%&0 Q� (%4P �2� 6� �?4��
� %��'�

�+*� �2� ��) : �2�
� %��'� ��, �(Form Utility) 4
� @�4
� ����2 (�	�%2 :
0 5!

��%!�	
� ��>� :�8 ����
 5!4
� D, 
� %�%2��. 

 � �� 
� : I�* �&���� Q)
� 6!2�
� 68 $��4� 6!2� �* ��+� �)0 ���> � � �2�
 6�2� 6� 62��

�!�!, 
� �7� ! � )49� �� (��%�
� �7� ! 
 K!��L� %!+0 %��  6� 62��* (!�
!. 

 � 6�.4�
� :)0 � � �2 Q� ���> .�.�� 62���� �. -%�,
 � ��� ���� �* ��, �. 

 � W,
� :�+*� -%��� !"�* ������ 5!��
� �?4 6� � � �2
� ���> ���.� 6� 62�� �%�4��. 

    6� G	�� O�� %�8 �?4���
 ���> $�+� Q)
�� (����
� 5!�  �# /!� J� 5!�  @�> 6N* I��8�

W,
�� 6�.4�
� (�� 
� (%��'�
� �7� �D� L�. 

    2<3 <  ���!��	Output   

    �!��4
�� G�	
� �* �7���� ����
� ����8 ���� �#� . ��> -����� ��� �� %�� �&� �
� G�	
� 60

!"&!� 0 G� !"2?"�	� 6��.�� ��
� �!��4
� =28 :�8 6�!�.
� Q��� :
0 !"
���.  

��
� @!�� �����D � � �2 Q�� (���4 I � :�8 ���> $�+� 5�� � �2 :
0 %� � ���> $�+� Q)
� ��

 ���  �!��4 ���	�
 ?�"	� %*�� 3 ��
� /!� J� 5�  :�	�� (���	�
 ?"	� %����Pure service.   

    2<4 <  �����	� ���	���	Monitoring & Control  

      �* 6��� �# !�2 ��	�� -%��� 52�
�� ��>�%�
� �D� � 5�4�	� �2�
�1( � @&� -%�%+
!�� ��>�%

��%�'�
�  5.�� ?* (�!&%4�
� :�8 ��%��'�
� E)# %79� 5
 �)N* (/!� J� 5!�  6� K.& Q� �* 1�� ��
�

5!� 
� �* 52��
 ��K�%&0 )!4�� . !�2� F�D�� -%��J� �4��� 6� @&�* �!&%4�
� :�8 �%7� �)0 !��

�!&%4�
� �
!�
!�� ����
� 5!�  �� (�?4��
� %��'�
 !����.2      

�4�4�: �	����5���	 "% ������	� )���*	 +3:  

 6!�,��� �&�� �� (��� �
� �* -���
� �,���
� �	�
 �!����
�� /!� J� -%��0 6� $�%��
� 6�

!�#� !"� !& :
0 6!��	!	� :��
!�
� �,���� (F��	�
� �,���.  

                                                 
1 - Richard B. Chase, F. Robert Jackobs, op. cit. pp; 48 

. )2005دار ا��312، : ا�12�ض(.-,+ ا���* ()'&�ت ا%$#"�ر،  إدارة ا�����ت=#��8 �#ور $�� إ>#اه�5 �#ور، . �:4ت �&"�#، �9#دث 8&ك - 2
  .42:ص

3 -  �  .51- 46: &"�#،  )@? ا-�#8<، ص�:4ت 
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1. F��	�
� :
� �!&%4� :�8 @�D
� ��� �� �!&!
� $!��2� :
0 $�"� ��
� �,���
� �#		9��  6�

� ���	
�� F�	
� �!	�%�� 5!��
�� �!��4 �� G�	
� 9� �� 6?8J� �?�� 5!��
�� ����	�
� �* @�D
!

F�	
� 6� -��& ��� �!,�3� $�"� 6�2�"�	�
!� �!>?�
� ��D��� H��%�
�� . ���!�L� �"&��
� �,*

� 5���� �* 5�4�	� ��
� �!�����
� :�8 ���
� �* 3���� F��	�
� 6�2� F���
 ���4
� �� H� �


6�2�"�	�
� �!&!��� . ��!"
� �!&%4�
� W��4 F��	�
� 6� $%�� 6� /!� J� 5!�  /!���

�!&%4�
� :�8 @�D
!� 9� �
�� (���!4 �2 I��	� !�� (6�2�"�	��
 . 6� $%�� 6� F��	�
� /!���

,�2� !�� (�!�� 6�2� :��� (A!��	 ��
� �!&%4�
� �!����
�� /!� J� G���� ��
� W��4
� !�� (!"�

!"�. 

2. ��
!�
� :�%���  �! �	�
� K�%&0� /!� J� ����8 58�
 ��.?
� ����L� %�*�� 68 �
�9	�
� �,���
�

�!�� !,���� ����L� C�� $���� . �,���� �����
� �,��� 6�� �4���
� D!�  6� ��8 �&�� C
)


 K! 7� ��	��%
� �!��3� D!�  1��� (/!� J���
!�	�%
� ���L� %���� )�?�"	�
�� (�����
�( (

6�.4�
� �!	!�	 ����� . ��
� ��
!�	�%
� ���L� �!����
�� /!� J� 6� $%�� 6� �����
� /!���

 �����
� 6� $%�� 6� /!� J� /!��� (��,�%� �! �.4� 1�� G>��� :��� (����	�
� �* !"&!��

��a
 I���4�	� :�8 ���� ���> Q���. 

� �* 6N* 6��,���
� 6��!# :
0 �*!+J!���		9�
  /!� J� �,���
 -�8!	�
� $�!��
� 6� %4M ���8

�#�:  

 � %��D�
�� 1�
�1:  �� !2�0 �	�%�� -���& �!��4 �� �!&� �
 %!2*� 68 $�2
� :
0 $�"��


� R?D+��		9� !"&!� N�. 

 � /�� �
� 5����� �	� # :��� ��
�9	� �,���
� E)# : ���� �!&! �����
 /�� �
� �!,���� �

/!� J� ����8 .!& J ��.?
� @�
!	L� ���� 68 ?+* 6�!�.
�. 

 � �!�%���
� : G�	
� /!� 0 �!����
 ��.?
� ��.�"&�
�� ����
� %�*��� �,���
� E)# 5����

K�%��
 -��&
� %�!��
� W�4��� ���
!�
�� ����
� F��	L� �	�%� F�%D 68 C
)� �!��4
�� 


� �* �!����
� -%��0 :
0 -%��
� C�� �� � F��	L� �* -���&
� �%���
� :�8 $%��
���		9� 

����
� C�� K�%�
 �&!
� O�� %�%��
. 

 � ��%��
� �%���
� : (��#X� 68 ?+* ���!�
� O��
� %�!�� 68 $�2
!� �,���
� E)# 5��� )0


� �* 5#.�,�
 5!�  G+�� 6���� (@�%���		9� * �4��
��
� 6�� �!8�. 
� � ��		9� 

�!��
� �!�!�  �� ���!���. 

                                                 
1 - Richard B. Chase, F. Robert Jackobs, op. cit. pp; 50. 
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 � �� 
� : %�8 (���&
� 6.!4� :
0 �� 6�!�.
� :
0 �!&� �
� G�.�� 68 �
�9	�
� -%��J� �#�

 6� �� ��
� $� � ��
�L� ����
� ��  C
)2� (F��	L� :
0 !"��.�� ��� :�8 (G�.��
� ��� >


� ��!�� :
0 !#%�!���		9�  � 6��X��/!� J� ��%� � �� ����
� @!�	. 

 � �� � !�
� : ��?	 (��%!&�
� �!�?�
� 5��4�	� ��?	 6� �2X�
� ��
�9	�� �,���
� E)# G�D+��


� �* ��8! �
� ��?	
� %*��� ($��'�
� (�� 
�� (K��L��		9�  R�+4 6!�+ 68 ?+*


�� ����
� 6� ���
�� �!��%���
 �2%��
 ���>!��
� �!��.�
3���
��. 

 � �!�����
� : �2%��
 ��&%!4
�� ���4��
� ����
� 6� �! !��
� G�& 68 �
�9	�
� -%��J� �#�


� �* �!��3� ��� > %�8 (!"7�� !"7���� !"������		9� �* ��8%,
� 5� 
� G��& :
0 (


��		9� ��%��0 ��%�%> )!4�� �* �!�����
� E)# 6� -�!,�	3� ����. 

 -%�2)�
� $�!��
� 60O%4L� �* !#��0 %79� !� 0� (%4P� ;��
� 68 !"+�� ����	� �	�
 !, M .

* O%4� �"& 6�� (�"& 6� K�%�
� ��%�%> �* %�!�� �2�� %79� ��
!�
� ��%!��83� ?7�*6N  5����

b 6� -���& �!&� � ���� 68 1�
� �!�%���
� -%��0 :�8 ;%,� /!� J� �	� #� 5���� -%��0 ��>

����
 ���!D�� ���&
� /�� �
� �!,�>  @�	� (��
!�
� Q%���� �!&� �
� ����� �!�<% 6�� GD!�� 1��


� ��&���%�	0 �* @�� %�%> :
0 ����
� 5�� Q)
� %�L� (5"*��#� $?�4��		9�.  

���	� :0��>�   ?�>)���*	 �5�  

     /!� J� 5!�  6N* (I�
0 -%!�J� F�	 !�2! �
� 6� �8��&� I � :�8 $%�� ��8!,��
�� ��4����
� %�

 6��� $�# F��� :
0 $�"� ��
��)�!��4
� 5���� �� G�	
� /!� 0 .( 5�  $� �� 62�� G>��
� �*�

-����� F%D� /!� J� . 5� 
 �,��4� �!,� �� 5����� ��8! �
� �	� "
� �!&� �* 6�7!�
� 6� ����
� 5!> ��


�!7�� (/!� J�) :Woodward, 1965 ; Kieffer, 1986 ; Baglin et al,  2001;(1.  

    @	APICS �# /!� J� 5� 
 ��	!	L� �	�4
� c��
� : /!� J� (F*��
� ��%� (%��	�
� /!� J�

R�%��
�� ��8 ��%� (��*�
!�.2  

    ��
!�
� %��!���
 !�*� !"���%�� /!� J� c�� $� �� 5��	 ��� !��*� : �* R� �
� �&%� (/!� J� 5&

� �!&� �
��!&� �
� G� �� �* ��4��
� ��8%,
� �!���&�
� ��8. 

 

 

  

                                                 
1  - #A(أ :Baglin Gérard, BRUEL Olivier, Management Industriel et Logistique « , 3ème édiHon. (Paris : 

ediHon Economica. 2001). 
2
- Richard B. Chase, F. Robert Jackobs, Op. cite.pp;55. 
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1. ������	 @���� ������	 ������ ��%� )���*	 ?�>:  �2�
� 6���2  @��%�)G+��� ( /!� J� c��

6��
!�
� 6�%!���
� �
3��: 

 �  /!� J� ��!< :
0 -��
� /!� 0 6� !>?D � ���� �!&� G� (�� ��
� �!&� �
� ���2 �� 5&

�	�
�%� )Q� $3P!� !" 8 %��� �!��2�.( 

 �  �* ��& %��2 R� � ��!< :
0 ���
� /�� �
� 6� !>?D � ���� %�'��
 �!&� G� (�!&� �
� R� �

 �!&� �
�)$3P!� !" 8 %���.( 

 ���	2 : )���*	 ?�> 0��!� 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 Source : Lattanzio Thiery. (2006), « Caractérisation des entreprises organisées en : gestion par 

affaire ». thèse d’Etat de l’Ecole National Supérieure d’Arts et Mine, France. Pp;34   

        D�  6� �2 1�� (���.& �!8��&� 1?7 :
0 �, �� /!� J� c�� 6� �?  �2�
� �?4 6�

"���&� 5� ���
� ��%�� R�%��
�!�"��!�4 I�!��
 �%�  C
)� !� . /!� J� D�  G��&� 5� ��,�2
� =, ��

F*��
� ��%�� %��	�
� . 6��8��&�
� 68 �,��4� W�!�4 I�* ��*�
!� /!� J� D�  6� %�<A  �B.  

 ا��ـ2و$ـ5

  
 ."ــ2وع

 ور8ــــ5
 �9ـــ*

إ$#ـــ�ج 
 (��>;ـ�5

 ور8ـ5
 <ـــ>;=

 إ$#ــ�ج
 .?ــ2�#

 ا� ـــ@دة

5A�ـ#$Bا 

5 ا�#'ـ��9
 5�Cا�
 ا��-# 5

<-@ع 
 ا��-# �ت

 Aا-��$4�6 

 Bا-��$4�6 



�*�
א�	�א)'��&א�6�F:�א6/!#�א(��=4�dא�I0 

 

 

10 

     =��!> @	APICS )2005APICS, (/!� J� c�� 6� �'�� �2
 $�%�� K!D80 62�� ( 

�,��4�
�1.  

•  5�#!,��
 ��	 
!���	!	L�5�",� 6� %!��8� 62�� ( -��&
�  �* �+��
� /!� J� c�� �2 �* %+!

�2�
� .%72� �� ���!4 %"�� /!� J� c�� 6� �'�� �2 6� :
0 �*!+J!� �)#.  

•  5�",� %���� (F*��
� ��%� �'�� � %��	�
� /!� J� �'�� :
0 ��	 
!���&!� J�  G&�% �)#� �	!	�

�
� ���2
� %!��� 6� :
0�!&� �
� R� � %!��� :�8 F�,�� �&� . 

• �# -.%!�
� 5�#!,�
� 6N* (��*�
!� /!� J� �'�� W4� !��* !�� ��&!� J� �� �%�
�  6� :
0 G&%� �)#�

6�2�"�	�
� !"��D� ��
� �!&� �
� R� � :
0 %� 
!� �&� �
� ���2
� �# ��	!	L� %��!��
�. 

• 
� 5�#!,�
!* (���
� ��%� /!� 0 W4� !��*��# ��	��% ��&!� J�  ����8!,�
� %��!��
� 6� 6�2 C
)� (

�� ��
� ��%��'��
 %��2
� ���
�� (-%�'� 5!&X�� �!&� �
� �* %��2
� R� �
� �# ��	!	L�. 

•  �# �
3�
� ��) 5�#!,�
� (R�%��
� D�  W��4�����8!,�
� �� �%�
� %��!��
� 6L �%�  C
)� (

� (��� /�� �
� 6� �# ��	!
�F�	
� ��%�D�
 ��!&�	3�� �� �� ��%��'��
 %��2
� ���
. 

� ������	 )���*	:  ;�� �*� (���!# 5!&X� D�� �
� ��,�%� �!&� � /!� 0 �* D� 
� �)# 5�4�	�

�
� �!&� � 6�� �!*?�4� �&�� 3 I � �&%�
 �D� � �!&� �
� E)# B��� �3!
��!		9 �,��4�
� .

 �
� E)# �* �!����
� 6�2����& ���4�� �!�>�%�� ����� G� (���!���
� ��,�%� �!8! . @�	��

��!'�
 !��� �!&%4�
� ���� %��'� 6�2� 6� 62��* ������
 ���!���
�� (W�4�
� ��,�%� ����D
�. 

� A%���	 ����:  �	!	L� $?�43� 6�2�� (-%��	�
� �����
!� ��& I��� /!� 0 5!�  F*��
� ��%� 6�2�

��� H� � ��&� �* (�?4��
� 6� ���!7 �8��&� F*��
� ��%� W��4 6�� (F*��
� ��%� �* GD

�D!	�
� -.��� 5�� �
� G����� (�!&%4�
� 6� ���!7 �8��&�� (�>�
� �?4 -%��	� . �,�2�
��

%���
� %!�� 3� �>�� �+,4 �
�. 

� ��%���� )���*	:  H� � !�� 8 5!� 
� �)# 5�4�	��-!� �
�  �!&� �
� 6� �8��&� 5�� 1� (!��	  ���!7

6.4
� ���� �� @�D
� @	 �%, � �2�� �8��&� �2 /!� 0 .R� �
� �� !2�0 :
0 �*!+J!�. 6�2�

�+,4 � $�
!2�
�  -%��> %!�� 3� ��%�*. 

�  ���	 ����:  ��,�%� �!�8� ���!D�� ��!8 ;�%<�� ����� !" � �2� 5!	>� :
0 ���
� ��%� 5	� �

L� %�� 6� @&�� (-%!"�
�!"�!��J ��.?
� �!����
� �2 :�8 ���
 %4M :
0 5	> 6� �!�8 . -.��
��

 �� ����
 ��!4
� �!&!��3� @	! �
 @�D
� @	 /!� J� :�8 !"�%��� �# ���
� ��%�
 ��	!	L�

                                                 
1 - APICS 2005, “Apics dictionnary –- Traduction française (lexique français -anglais)”, 11th ediHon J.F. 

Cox III, J.H. Blackstone Jr., MGCM, 2005. Cited by LATTANZIO T. thèse doc. 2006. Pp;34.  
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G,�%� %�	 � 8 �� !2�J� E)# F�� !" � 30 (����
� .�!&%4�
� 6� �!�*� H� � -�!8� . 6�2� !�2

� ��>�%�
��!�8L� 6� ��8 �2
 ���%,
� ��%!	�
� @�	� ���� ���
� ��%�
 ��%��J. 

� @�����	 :!� -�!8  (�,��4�
� �D� L� 6� %��2 ��8 G� (!#��� �* ��& -%��2 R�%��
� �!���8 6�2�

�!&P� F���
 W�% F�	 � :
0 /!�� ��
� 6!�L� ;�� �* � ��.��
�� . �� ����
� /%��� -�!8�

� G>��
�R�%��
� ), � 1 . -����� �D� � F�	 � �� !2�0 �# R�%��
� �'��
 ��	!	L� -.��
��

�>�
�� �,�2�
� ���> %!D0 �* $�"
� F���
. 

W4�� �
���
� ���&
�� 5#� %2)
� �,
!	 /!� J� 5�  W�!�4:  

  ����	1 :)���*	 �5� :B�>! 

:B�>!�	  

5�C��*	 ��CC)�  

@�����	   ���	 ����  �� )������%��  A%���	 ����  ���� )����  

  

2D	 E�� 

	9�-���	�  

 	����	 �� F�9�
 �>>!���	

 '�3��� 	����	�
 ����� G	�H�  

 ���� 	���
 G	�H� '�3���

���I  

 ���� 	���
 G	�H� '�3���

 ���I  
�>>!�� 	���  

�>>!�� 
 ��3����

$��B�����	  ����I�
 ��������� 	'

����I  

������	 ���	   +��-� 	' ����I
�����  

 ����I +��-� 	'
�����  

 ����I +��-� 	'
�����  

 ���� +��-� 	'
�>>!��  

 J���� ��3��
 ��%� +��-��	

�3�5���  

��%��	 ���  
 "% ��	� F���

.��8�	  

 $��8> ����I
 ���� �� ����

E����  

 $E���� ����I
 ���� �� ����

��8>  

����  	�� ����  

F����	 @���  	�� "��I  	�� "��I  "��I  E����<G3!��  	�� G3!��  

)���*	  ���  	�� G3!��   G3!��  G3!��<E����  E����<"��I  "��I  

�	�I*	 ��  ��8��� 	��  ��E  
 ���� $ ��E
 ������� $��8��

�����  

 ���� $ ��E
 ������� $��8��

�����  
�����  ��E  

 $���� $ ��E
 ��H� 0���

 �����  

��5��2	 +��%  E 	�� ����
+��8���.  

� ����E+��8��  +��8��� ����E  
 ����I� +��>�

����4  
	�� +��>�  

Source: Peter Scallen. Process Planning.1st ( Elsevier Science & Technology Books.2002). pp; 17.  
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����! :)���*	 �����	����1  

,� �� 62��
� %�< 6� I N* (!+�� !*?�4� !" �� !��* $��4� �!&� �
� 6� 6� 5<%
� :�8 :�8 !"

 ��	
� �	*! �
� �!���	� �� %��!�� =!	�)R���J�� (5����
� (5��	�
� (� �%�
� (-��&
� (�,�2
� ( 62�� 62
�

G� �� �!�&���%�	� $� �� 6� !"�&��� 62��  ��
� �!��L� ;�� ���� /�!&� �
� /!� 0 . @�<L� :��*

 C! #G�%� �
� /!� J G� ��
� �!�&���%�	3 ��	��% R�� ��# �!&� :  

�  �������	
�� �� Make- to- Order :  6,	
!2 6�!�.
� @�D @	 H� � �!&� �
� ;�� 60

 Q� 6.!4� �* %*��� 3 �!&� �
� E)#� %�	&
�� �8!��
���		9� @	 H� � !" � �2 60 �� (

�%��2 !*?�4� !" �� !��* �!&� �
� E)# $��4�� @�D
� .� J� ��&���%�	0 6N* ����D
� 6�� @	 /!

 -��%* 6�2� @�D
�(Unique) 
!� ��!4 !" X� $��� ���		9� . :�8 ��&���%�	J� E)# �7� .2�%��

 -��&
� ����	�� (���
� �8��
� �* 5��	�
� ����	�)����D�
� �!,����
� @	 ( %��'� :�8 -%��
� G�

�
!�
� ���%�
� �* %�	
� ��X�� (@�D
� %�'�
 !�*� ��
!8 � �%�� �!����
���	*! �
� �!���	L� 6�+ �. 

� �	
�� �� ������� Engineer- to- Order  : !"�* 6�2� 1�� (���!	
� ��&��%�	e
 ������ �#

C�"�	�
� !"��D� ��
� �!,����
� @	 H� �
� 5���� �	� # .   

�  ������������� ���Make- to- Stock : !, M -%�2)�
� ��&���%�	e
 O%4L� �"&
� 6� ��X� (


� �&L /!� J� ��&���%�	0�.4�:�	� !� �� 6  ��D� 
� �!&� �
� ��&���%�	N� . ��
� �!&� �
� ;�� 60

��D� 
� 6� ��
!8 �&%� :�8 �� �"�!��� 6�2� !"2�"�	  �� !"����	  . @	 H� � 3 �!&� �
� E)#�

���!7 �!,������ -%��2 �!��2� H� � !" 0 �� (@�D
� .&� �
� :�8 @�D
� 60 -%��� D��%� ��D� 
� �!


��		9� �+,4 � �,�2� !"&!� 0� !#%�*�� :�8 . �* ��	!	L� %�! �
� 6� 6!�	!	� 6�%� 8 !�#�

/�� �
� /!� 0 ��&���%�	0 �<!�� . -��&
�� �+,4 �
� �,�2
� �����	� :�8 ��&���%�	J� E)# .2�%�

 �>�!	��
� �� �
����
�(Consistent Quality. 

� � �� ������� �	
�Assemble- to- Order:  @�D
� @	 /!� J� ��&���%�	0 6�� �&��


� �&L /!� J� ��&���%�	0��.4� @	 G��&�
� ��&���%�	N� :�	� �2%��� �� �D�	� ��&���%�	0 6

@�D
� 5& :�8 -����� �+,4 � �,�2� /!� J� :�8 -%�!>� R� ��
 ���&�	�� � %� 6�2� @�D
� .

��%�	J� E)# 5��� (6��.
� @�D @	 �8� �� -���8 ��%!�4 F*� �!&� � /!� 0 =!	� :�8 ��&��

 �! �2�
�� G��!&�
� E)# H� � (!"8� �� !#��8 �* ����> ��%!��� ��	��% �! �2�� G��!&� 6� G�&�


� 6.!4� $�*% �* G+��� !��	��		9� 6�!�.
� �!��D 5�	� ��� ���!"  �!&� � ���"� !",�
�� 5�� .
                                                 

1 - Peter Scallen. Op. Cite. pp;16-19.&  
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L� H� �&�
�� K�.&�!���  ��%!���
� ��	��%
�)��D� 
� ( 6�!�.
� �!��D 5�	� ��� -%�'� �!��2� -�!8

@�D
� @	 G��&�
� ��&���%�	0 �4��
 !�*� . K!��J� �����	� :�8 ��&���%�	J� E)# .2�%�

(Customisation) ���
� �	�
 !" � 30 ! # !�!# �%�� -��&
� ��� C
)
 (G�%	
� 5��	�
� �>�� %!

@�D
� @	 /!� J� ��&���%�	0 �* �!
� �# !�2 5	!
� .� (@�D
� @	 G��&�
� ��&���%�	J !��D


� 6N*�		9�  6.4
� ���� �&� �
� �!&� �
� 6� -����� !�!&�� !8�� � %*��)��%!�	
!2 ( C�� 6��


� G�D�	� C
)�� @�D
� @	 H� ��		9� ��& %�'� 5&� �!��D ����� 6� .� 62��� @�<� 6X� ���


�!�&���%�	J� 6� R� 
� �)# %!D0 �* H� � 5��
� �!��
� �!&� �
� . G�	
� 5��� 6X� �?� )0

@�D
� @	 O%4� G�	 %�*�� :�8 �!2%�
� ���� !� �� (!" �.4� @�	� �!�� ��2?"�	3� .

��!��
� :�8 ��*!�
� G� @�D
� @	 H� � ��
� G�	
� �!,���� ����� 6!2�J!����	!	L� 5. 

 ������ 	
����
 ������ ��� ������� ���� ��� ������ ����� ������������  �! "���#$�� %&'�

(��$�� ��)*�
$
 (��$�� +
��.  

 

  ����	2 : ��� �������	MTS $ATO  �MTO/ETO  

�������  MTS ATO  MTO/ETO  

����� � !��"  
 "#',�$
 ���- ���*.

��� �����$��  
/&$ "$�

���
��
.  

  $���*. "0�
�$ 1�2 

 "#',�$
���
!  ��,�$����

"�
3$�� 4�/�5�
 "�-�)��.   

 "0!��$
 ���- "'�
0

 "���6�� 1'- ���#��!

7��*���
.  

������ #�  ��!3  ��!3 1�2 0�
�$  $  8)&�$  

$����� %&��  8)&�$  

 9�:
 ���- 1�2 0�
�$  $

 "#��0 �� ;��&�� �!�!

,�$���� ����� "�-�)�� ��

"�
3$�� 4�/�5�
.  

���-  

$����� '�(��&�  9'6��$'� "$<��$ ��
� �   9'6��$�� �$�
= 1'- �$�,�  

 1'- �$�,� �$
$-

 ����� ���� ��)*�
$��

9'6��$�� ��������  

 Source: Peter Scallen. Process Planning. 1
st

  ed. ( Elsevier Science & Technology Books.2002). 

pp;3;20. 
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����� :)���*	 ��5� ����!	1  

 !"����* ($%�
� !#! �� �* %2)
� �,
!	 �	�4
� c��
� �� �!��� �
� 6� ��> 5�4�	�  H���

 �* ��8%,
� �!���&�
�� K�.&L� ;�� H� � @	!
� B��!,� ��
 G� �� �* C
) �!7� (%72� �� 6��'��

4 �* F*�� ��%� �* C
) ��� !"��)'� 5��� (��8 f%� �� 6� ��*� H� � 1� (��!" 
� G��&�
� D

��.�%D
�.  

  6)0 �* )4L� G� (5�� ��
 ��	! � %72� 6�2� /!� 0 �'�� Q� ���� �# /!� J� %���
 ��2��
� (

���D
� O��
� :�8 � �%�
�� -��&
� (��	
� (%!�� 3� �>� (��
!�,
� (-K!,2
� 6!�	
� . 6�2� 6� 62�� !�2

 I L @�� %!��43� (/!� J� ����8 K�.&� ;�� �* -K!,2
� F���
 �'�� 6� %72� H�� 62��
� 6�

O%4� K�.&� �* � �%�
�� .�# ����
� �� /!� J� c�� %!��4� �* -%79�
� �����
� 6�� : �&%�� 5&
�

/!� J� -%�� 6�.� R� �
� .C
) B+�� �
!�
� �2�
��    .      

 �)*��3 :& ������ 
�� ��+ �,-.�������� ���������/& $����� %&��  

  

  

  

  

  

  

  

  

  

  

  

  

��>��	 :�����	 �	�I� ��  

                                                 
  .316-315:�:4ت �&"��#، )@? ا-�#8< ص -  1

ATO 

إ$#ـــ�ج 
 �5(��>;ـ

ور8ـ5 
 <ـــ>;=

إ$#ــ�ج 
 .?ــ2�#

MTS ETO/MTO 

C5 ــا��
  5ــا��-#

@ع ــــ<-
  �تـا��-# 

وز.D دورة 
 اB$#�ج

  
 ."ــ2وع

ور8ــــ5 
 �9ـــ*
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 /!� J� �'�� C%�� (/!� J� -%�� 6�. %�>� R� �
� ��>� 5!&L� -�!�. G� (��!8 �,��

 /!� J� :
0 F*��
� ��%� :
0 ��*�
!� /!� J� :
0 ���4��
� ���
� ��%� :
0 R�%��
� 6� ���?� %72L�

%��	�
� . �����
� ��	 
� ;!,4 �� (6�.4�
� �&L /!� e
 �����
� ��	 
� -�!�. �2%
� E)# @!���

@�D
� @	 /!� e
.  

 ��%�%> 6N* (!�"� %�%> 5�� ��
 5�?�
� /!� J� 5!�  %!��4� %�%> 6!2 �)0 (O%4� �"& 6�

%�72
� 5!��#� �� � !2� (���#L� ��!< �* /!� J� :�8 -%D�	
�� D�D4�
�  5"
 6!2 6�)
� 6�7!�
� 6�

-���& �!,	�* :�8 � �	� -���& ��� � %��D� �* �+,
� .�# ��� L� E)#� : 6� �!&!��3� D�D4� 5!� 

 ����
�MRP �!>!D�
� 5!�  (E%�! 8 .%�� 6�� (���
� �>�
� �* /!� J� 5!�  (Kanban !�&�
� 2�� (

 �7�L� /!� J�OPT .�* ��� L� E)# C%��� 1�  �?'�	3� �* �7��� -.���� $��#�� ����!2� �!>?8

-���
� ��8���
�� 62!�L� �* �!&� �
� 5��	�� (�,�2�
�� 6�.4�
� ;�,4�� (�%����
 K$2
� . 62���

 $�+
�� -��
� ����8 .�%�0 �* :
���� �!	�%�
� �
�.3� (/!� J� -%��0 �* -%�7 ��� L� E)# 6� ���
�

!" � �2 �* .  

(I��8�  5!� 
 � !7
� 1��
� W�4 1�� (���,�
� 6� K��� ��� L� E)# :
0 F%D�
� 5��	

 ����
� 6� �!&!��3� D�D4�MRP 5!� 
 1
!7
� 1��
� !� �� (Kanban ��! ��* G��%
� 1��
� !�� (

 �7�L� /!� J� !�&�
� 2� 5!�  �	�%�
!�OPT.    

� �

� �

� �
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"��4�	 �����	 :E�E!� �	���	 �� ������2	 Material Requirement Planning        

      ����
� 6� �!&!��3� D�D4� 5!�  ���(Material Requirement Planning)  ��7� Q)
� 5� 
� ��

 �!��� �* ��&!� J� �!����
� :�8 ��!>%
�� D�D4��
 ?8!* !�!�  I �2 1� 6� (6����
� �)# �* I!& 

0 (-����� ��
!�
� -��&
� (F�7��
� 5��	�
� ($�
!2�
� ;�,4�� ��7���
� �!����
� $��#� F��� ! 2�� B��� )

 �?2��
 ���%	� ���>��� �
!�* �!&
!�� 5���� �?4 6� (��&!� J� �!>!D
�� �%����
 �+*L� 5��4�	3��

� �
� :
0 6�.4�
� ;�,4� �&��  �!���D
� /!� 0 �,�2� W����� (�
��&
� 5?�	� ��>�� �* �>�
� (: �L

 �
!�
!�� (-���
� !#��8��� �* �!���D
� 5��	�� !"�
0 �&!
� � 8 ���
� .2�%� ��> 6� K�.&L�� ����
�

��� ��
 ��&���%�	J� $��#L� F��� �* ���& ��#!	� 5����.  

     5!� 
� �)"� ?�!2�� !,�%�� 1��
� �)# 6�+�� (MRP) �* (I��",� 1� 6� (��	!	L� I��!�� (I�,	

 ����
� 6� �!&!��3� D�D4�
 ���D �
� ��K�%&J�� ���
� ���2�# (I�!&%4�� I�?4�� (E%�! 8

/!� J� �!�*� 5!&� ���� �* -�����
� @�
!	L� :
0 �*!+J!�/K�%�
� . �)# Q��� �)
1��
�  :�8

��
!�
� ��%�,
�:  

 T 5�",� gG�!�
� @�D
�� ���	�
� @�D
� 

 T �g����
� 6� �!&!��3� D�D4� 5!� � $�%��
 

 T 5!�  �?4��MRP ؛ 

 T ��34؛)	
 ه�#��� ا
%	* وا6�اءات ا

 T  ت -,�م���"MRP؛ 

 T 7)%�؛
�$7�7 �89 ا :�
 أ��

 T  ����)<
���4= ا
	�ارد اManufacturing Resource Planning (MRPII).   
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2�� :6����	 .�E�	�  �����	 .�E�	 ��-3�:  

  �
 F���� 1� (6�.4�
� 6� 6�, � 6�� .����
� @&� G�!�
� @�D
�� ���	�
� @�D
� 5�",� B�+�

 9� �
� 62�� �3! F*� (6�!�.
� �!��D� K!*��
 %*���� Q)
�� (���!" 
� �!&� �
� 6�.4�� ��L� $ �
�

 6� �8! �
� 6�.4�
� �7�� �"* � !7
� $ �
� !�� (F�	
� �3! @	 !#%���� �� !"� K�.&L�� ����
�

���!" 
� �!&� �
� /!� 0 �* 5�4�	� ��
� ���&�
� I�� ����
�� �����2�
�.1  ���� ��
� ����
� 6� !���

 (��8%,
� �!���&�
�� � �2�
� K�.&L�� ��
�L� ����
!� ��7��� (6�.4�
� 6� �,��4� R�� � :
0 �&!�

 @�D
� 68 C
) %��� !�� (��!" 
� H� �
� :
0 3��� :
0 �&!� ! # @�D
� 6�2�* (F���
� �� G�!�
�

 6�2�� Q)
� H� �
� @�2%� �* �4�� K�.&� K�%� �� G� �� 6�-����� �!���	� . @��	� R!��0 5.��	� !��

 ;��
� :�8 !"+�� ����� ��
�� �!���	�
� �2
 6�.4�
� 6� �!&!��3� @!	�3 B+��� ���

%4L�.2  

",� ���	� G�!�
� @�D
� (6)0 K�.&L� :�8 @�D
�� ��!" 
� H� �
� :�8 @�D
� 6�� �>?�
� 6� I��

I&!� 0 �* �4�� ��
� . ?��	� !��D K�.&L� ;�� :�8 @�D
� 6�2� �3! �* I � :
0 -%!�J� %�&��

�>�
� =,  �* !��!��.3     

����4 :�	���	 �� ������2	 E�E!� ��5� :��-3��	� +M���	  

 �
� 6� �!� ��	
� ��> 6� �!&!��3� D�D4� �* 5�4�	� B+�� @��	� C! # 62� 5
 6�%��
� 6%

 @�
!	� C�) M ���4�	� 1� (����
� :�8 -%D�	�
 6��� @��	� :�8 F!,�3� 5�8 68 ?+* (����
�

 ���� ��!4� 6�.4�
� �?2�� �&
!�� �* B& � 5
� ����� � !2 !"��<� (6�.4�
� D�D4�
 �,��4�

��) 6�.4�
� %�! 8  K! 7� K!D4� 6� I�*�%� !�� @�D
� -�!80 �D�  @��	� ���8� ��* (G�!�
� @�D
�

 /!� 0 �* ���4�	�
� ����
� � �8! �
� 6�.4�
� 6� ���>� %�< �!��2� �!,�3� :
0 O�� !�� F��D�
�

��!" 
� H� �
�.4  

6� �2 5!> !2�%�� �*� (�!� ��	
� �?4 �!�	!
� %�"� �&�� � :Joseph Orlicky, Oliver 

Wight, and George Plossl  ����
� 6� �!&!��3� D�D4�� ��	 1�� 5!�  1���	!� 6�%4M�

Material Requirement Planning  E%��4��(MRP). ��
�  %��8�Orlicky .!& 0 �)# !���8  6� 8�

                                                 
1  - Max, muller. Essentiel of inventory Management. (New York; AMACOM. 2003). Pp;130. 

2T  (���
� ��� %!�	
� ��8  E $�������	� �9�!��� �4����	 +�	�*	1  )6!�8 : (%� �
 ���� %��2001 (W (:189 
3
- Alain C, Maurice P, Chantal M P.  Gestion de production. 4ème   ed. (Paris ;édition 

d’organisaHon,2003)  p; 209  
�� اG=#و��، أ. د >�F&ن "�46B9 CDب، د. أ-  4�H$. ،5 داود�&I ن&FJ تد�H وا�F�9 5)�G2 اB$#�ج وا����IJ#ا� KL$ ه#ة(  1، ط&H-ا-,#>�� : ا ��AK�-ا

،�Lا(دار ���K'� 8: ، ص)2005-
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h� R�+��
� �� I�!�2 :6�.4�
�� /!� J� -%��0 �* -���&
� -!�
� ���%D.(The New Way of Life in 

Production and Inventory Management)
1   

  5!�  %�����(MRP)  6� -��
� �?4* (�8%	� �%�� �� �%�D� ��
� ���!�����
� �!� ��
� 6�

1971  :
01979  6� 5!� 
� �)# � �� ��
� �!2%�
� ��8 !� 150  :
0 �2%�1000 �2%�.2  �����

 � 	1981  ���
� c��8000  (�2%� %��D� :
0 �&!
� �.%� I�!���D�� @�	!
� �8! � %�D�
 �&�� �

O%4� $�!�� ����
 5!� 
� �)# G	�� 1� (���8!* %72� �2�� 5!� 
�  (D�D4�
� ��%� O����
�

 ��	��%
� �
��&
�� /!� J� D�D4� $�!�� 6�+��
 G�	��
� O%& )0 (D�D4�
� -�!80� ��!>%
� �* 5�4�	��


� �!��D�� D�D4�� (/!� J!� �D��%�
� O%4L� �%���
� 6�+��
 %72� �! !2�0 I
 B��� C
) ���� (�>!D

 ��8! �
� �%���
� D�D4� 5!� � I��8 F�D� B����(MRP II)  ����� (1989  I���> !� G��1.2  %!���

 H��%� %3��(MRP II) ��2�%�L� �!2%��
.3  $����(MRP II) !>%
�� 9� �
�� -%��e
 -��� I X� :�8 ��

 /!� 0 �D4 :
0 �����	�
� @�D
� �! !�� ����
 Q%#�& �2��� (����'��
� ��%!�7�	3�� �		9�
� �%���

F��D�
� � 2�� ����8.4   

 ���P� �!,�%��
� �?4 6� ����
� 6� �!&!��3� D�D4� 5!�  5�",� C�%�0 62���:  

  I*%8Orlicky I X� i:�	��
� ���D �
� ��K�%&J� 6� �8��&� (%4P� ;���
 !"+�� ���2�
�� ��	

 �2
 �!&!��3� �*!� :
0 ��	��%
� /!� J� �
��& ��&%�
 ��!4 ���> 5���� 68 -%!�8 �"*

 K!*�
� 6� ��8! �
� �		9�
� 62���
 !#%�*��
 5.?
� 6�.
� ����� (6�.4�
� %�! 8 6� %� 8

!" �!�. E!&� !"�!��.�
!�i.5   

  I*%8�Gunn I X� i:
 @��	� !�*� F���
� @�D
� ��) ����
� 6� �!�.��	�
� ����� ��>��

 ��&!� J� �����
� �!��D��
".6  

  ��!>%� (�,��4�
� �! �2��
 /!� J� DD4 6� I �+�� !�� G� ��
� ��%�%> F�	 �
 5!�  I X� $%8�

5!	>� �* �! �2�
� ����&� (H� ��
 � �2�
� K�.&L�� 6�.4�
� �!���	�� 5!4
� ����
�  G��&�
�

!#%�<� G� ��
��.7
 

                                                 
1 - Wallace J. Hopp. Mark L. Spearman. " Pull or Not to Pull; What Is the Question?", Manufacturing & 

Service OperaHon Management, Vol. 6, No. 2, Spring 2004, pp; 134 
2  -  (���8 5&  "������	 +�	�� :�4����	 �#���2	� .�����	� �5��	" /.2 � -%��J� �"�� ( (�����	
� (��!�
2001  .W :547 

3 - Wallace J. Hopp, Op., Cit.  pp 134. 
4  - C!& 1�%�� (%�*!� ��2	 . (F�!	
� G&%�
�W:842 
5T F�!	
� /%�
� (���* 6!�	� .W :10  
6 T 6�	
� Q����L� ���P���	��� )���*	 E�E!�$ ( �� !7
� ���D
�( ) ( (G�.��
�� %� �
 H#! �
� %��2004(.T W :157 
7 T  (���� ���	 (�*%8 ��� ������	 �>I "% �4����	 .'��	 ��5�� ��� )���*	� ������	 +�	��( ) (%�  %�� 6���2005  (.W :235 
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  � �2�
� K�.&L� 6���* @ &�
 5�4�	� (!�
M 6�.4�
� ��>�%�� /!� J� D�D4�
 5!�  I X� $%8 !�2

 �!���	� 6� O��	� �2 �* ��� �
� !"&!��	 ��
� �! �2�
� 6��� 3��& =	9� I � )0 (H� ��


K�.&L� E)# :
0 �&!� ��� �
� 6�2�	 :��� (G��&�
�.1
 

6�  5!�  6� H� �	  ���!	
� $�%!��
� �?4(MRP) :  

 T  (��	!	� �&%�� @�	!
� �8 ����� �!����� 5!�   H
!�� Q)
� ��!"
� �! !��
� 5&
 C
)�

 �* /!� J� ����8 5!��J K�.&L� F*�� ��!>%� /!� J� �&�%�
 @��	� �"* (5!� 
� �* 6.4��

�DD4�
� ��8���
�. 

 T   J� 5!� 
 @��
� ��!7�� ��) ����
� 6� �!&!��3� @!	��� ��>��
 @��	� I �2 68 ?+* (/!�

F���
� @�D
�. 

 T  ���?�
� �!>�L� �* ��8 �D� �2 �* ����D�
� 5!4
� ����
� ����� 5���. 

 T    @	 /!� J� ���� 5�?� �"* (-����� �!&� � :�8 %��	�
� �� 5�� �
� %�< @�D
� D�  5�?�

@�D
�(Job Shop)��� (��*�
� @	 /!� J� ��  (Batch Processing). 

 T   �)# @�'�� !�2 (I
 �&!�
 B��
� �>�
� ����� (6�.4�
� ;�,4� !#�!,� �,	�* F*� ����

 @!	��� ����� � 8 C
)� (�D!��� 6�. �*!+0 �?4 6� �2X�
� 5�8 �3! :�8 5!� 
�

%!�� 3� ��%�*. 

 T   �!>?�
� B�+��
 (�
!�* ���%D %����  �!���&�
�� � �2�
� K�.&L�� (���!" 
� �!&� �
� 6��

��8%,
�.2
 

I X� I,�%�� 62�� I��8� (����
� 6� �!&!��3� D�D4� 5!� 
 ���� 5�",� ���� 62�� 5��� !�� ":

 ���& ��&%� :�8 -%��
� !"
 (!" �� !��* �D��%��
�� ��	�	��
� ���D �
� ��K�%&J� 6� �8��&�

 �	��%
� /!� J��.?
� ���2
� F*� (E.!& J ��.?
� ����
� 6� �!&!��3� :
0�  �>�
� �*�

F��� ��'� (��� � �. F*� 6�+ (���
�"...  

;!�� :��5� ;!���(MRP):  

      I N* -%��
� E)"�� (6�.4�
�� /!� J� -%��J 5!�  68 -%!�8 ����
� 6� �!&!��3� D�D4� 60

 �2 68 �!����� :
0 /!��6�.4�
�� /!� J� 6�3 5!� 
 ��	!	L� �?4��
� �7���� ((MRP)  ���& �*

����
� ���!> $�� (�	��%
� /!� J� )H� �
� -%&� �2�#(�!����� 5��4�	!�� (6�.4�
� �
! $�� (  E)#

                                                 
1  - 6	
� Q����� ��� .I	,  G&%�
�  .W :175. 

2
- Ashutosh Agrawal , Ioannis Minis, And Rakesh Nagi," Cycle Time Reduction by Improved MRP-based 

Production Planning". INT. J. PROD. RES., 2000, VOL. 38, NO. 18, 4823- 4841 

 
3  - %�*!� ��2	 .F�!	
� G&%�
�  .W :804 
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 !"� 5��� 6� @&� ��
� �D� L� ����� 5!� 
� 5��� �?4��
�����&
� G� F�!D��
 �!����
� -%��0.
1 

�� 5!� 
 ��	��%
� �!&%4�
(MRP) !�3 !"�
0 F%D�  $�	 %�%!�� �#.  

  ���	4 :;!�� Q/�� ���!��  ��5�MRP 

  

  

  

  

  

  

  

  

1. "��B��	 )���*	  ��� Master Production Schedule:  

     � �. -%�* �?4 /!� e
 ��.?
� �! �2�
� �� ����
� ��8 �	��%
� /!� J� ���& ��� �"* � ��� �

I&!� 0 5�� :��� (����D�
� I�!��2 �# !�� (I&!� 0 �'� � Q)
� !� 6��� ���& 68 -%!�8 ��!8 -%��� .

 !"&� � /!� J -X� �
� I�* DD4� Q)
� �>�
� �D'� Q)
� �D�D4�
� F*L� F*� ���&
� �)# 5����

��!" 
�2 . @�D
�� K?��
� %���� :�8 ���&
� �)# G+� ����8 @�D��� �����
� G��& :�8� (I� X� ��
�

@�D
� :�8 -%79�
�3.  

     6��,���� �	��%
� /!� J� ���& 5��� (5!8 �2��� : ����
� D�D4� �* =!	L� %���� :
�L�

�>!D
�� �!���	L� D�D4� �* C
)2� (��!" 
� H� �
� G��&� �� /!� 0 �* ��4��
� K�.&L�� . �� !7
� �,���
��

!��
� 5��� !" � 5�4�	� ��4�%!� �! !�� ��!7�� �
��&
� 6�2� 1� (��L� ����D �!&!��3� %���� 68 �! 

@�D
!� 9� ��
.4  

                                                 
1 Lee J. Krajwski.& Larry P. Ritzman.  Operations Management; Strategy And Analysis, 5

th
 edition, 

(Addison-wesley Publishing, U.S.A , 1999), P  678. 
2 - Donald Waaters, Logistics ;An introduction to supply chain management. (USA; Donald waters, 2003), 

p; 169. 
3  - �.� .6�%4M� (f��%� ��� .�!����
�� /!� J� -%��0  . :
�L� ���D
�) ( (�8!�D�
 Q%�%
� %��2005 T2006 .(.W :204 

4 T F�!	
� G&%�
� (���8 5&  .W:557 

  ���
 )���*	

��B�� 0�� 
�	���	 

 0�� ����
��9!��	 

MRP 
 

  ���	 ������
�����	� 

 ������J�!�   ���������E�	  
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      62�� ��
� ��2��2�
� DD4
� � �
!�&J� D�D4�
� 6�� ���
� ��� �	��%
� /!� J� ���& %�����

!"*��#� k��� 6� -X� �
� .��� K�%&0 ���#� B�+�� %2)
!� %��&
� 6�� ��
!�&J� /!� J� �D4 6�� � .

�	��%
� /!� J� ���& %�%>0 : 	��
 (�!��
� �%���
�� �	��%
� /!� J� ���&� .C
) 6��� �
!�
� �2�
��:1  

  ��5  :"��B��	 )���*	  ��� 6/� ����I  

  

  

  

  

 

  

Source ; Lee J. Krajewski.& Larry P. Ritzman. Operations Management; Strategy And 

Analysis, 5
th

  edition, (Addison-Wesley Publishing, U.S.A , 1999), P ; 675 

  

   DD4�
� 6�.4�
� @!	�� :
�L� (6���D4� %�%�
� �	��%
� /!� J� ���& ���80 ����8 @�D���

��
!�
� �'��
!� I 8 %���� (I� �!,�3�:  

 

  

  
  

5!&�� �!>�� ���� 6�+��* ��
!�
� -�D4
� !� ��  �	��%
� /!� J� ���& �* ��.?
� �!��2
�

I� �!,�3� DD4�
� 6�.4�
� ���% :�8 ��*!�
� ;%'
.  :
0 -%!�J� %�&��� /!� J� ���& 6

 5!�  �* @!	
� �!���8 �* =!	L� �# �	��%
�MRP !�D!4 �	��%
� /!� J� ���& 6!2 �)0 I��8� (

 H�!�  6N*MRP ��D!4 6�2�.  

2. 	���	 ��B�� 0���(BOM)  Bill Of Material:  

     -%��!* �	��%
� /!� J� ���& �* %� 8 �2

, ��  Bill Of Material "�اد � ���2%�
� !+�� :�	��

 /!� J ��.?
� �!���&�
�� (��8%,
� �!���&�
�� (�! �2�
�� (5!4
� ����
� �2 !" �+ /%�� ��
�� (H� ��


%� �
� .=2�� ����
� ���!> $�� 6N* �)
 ���D4
� �	�	�  D�%� ��
� �!>?�
�� (H� �
� /!� J ��%�%+
�

                                                 
1 - L. J. Krajewski & L. P. Ritzman, op.cit., P.;719 

- 
 ������2	

 @���R� �EE!��	
"����	 

 �� ���4��	 �����	
 "% )���*	  ���
@����	 ��	�� 

 EE!��	 ��9!��	
"% P� 5�3��2	  
@����	 ���-� 

= 
	S����	 ��9!��  

 @����	 ���-�
��!�	 

+ 

MRP 
 

  ��� �	���� �	�I�
"��B��	 )���*	 

 ��	���	  #
(�����  

 )���*	  ���
EE!��	 "��B��	 

 )���*	 �CE!
+�����	  

% 

��� 
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 G�&
� )4X� !� �� (��!" 
� H� �
� �7��� (%,� 5>% )4X� :�8L� O��	�
!* (�! �2�
�� K�.&L� 6��

5>% %�2� )4X� Q)
�� O��	� : �� :
0 ����
� :� �)2#� (��L� O��	�
� �8%,
� . %"�� !�� 8 C
)


 /!� J� �DD4� G�D�	� (��� 5��	� l�%!�
 ���!" 
� �!&� �
� 6� � ��� ���2
 !��D �	��%


  l�%���� (!#�&��� l�%���� (��8%,
�

 %!�� 3� �>�� (���2
� ����� !"�!���	

 H� ��
 ����
� -%��!* B+�� �
!�
� �2�
��

 )������ ���3�	 �������	A  

           

 (H� �
� 5���� F�!7� 6� !"��8 ���
� 5�� ��
� �!�

��8! �
� �	� "
�� �	!��
� G� ��
!� ������
� O%4L� F�!7�
�� ���
� F*�� �����.  

!" � %2)  (H� �
� -%��!* 6� R�� � -�8 C! # I � :
0 -%!�J� %�&�� : -%��!* (��%!���
� H� �
� -%��!*

��� !��* H� �
� -%��!* !"�* 5�4�	� ��
� �?&�
� W4�  6� 62���:2  

g� 2��
� ���!" 
� �!&� �
� 6� ��8 �>� 6����� �	��%
� /!� J� ���&
 A!� 

)٣(ا
	! �ى 

)٢(ا
	! �ى 

)١(ا
	! �ى 

)٠(ا
	! �ى 

"�دة "& �اة


א�	�א)'��&(��=4�dא�I0 

 G�&
� )4X� !� �� (��!" 
� H� �
� �7��� (%,� 5>% )4X� :�8L� O��	�
!* (�! �2�
�� K�.&L� 6��

5>% %�2� )4X� Q)
�� O��	� : �� :
0 ����
� :� �)2#� (��L� O��	�
� �8%,
�

 /!� J� �DD4� G�D�	� (��� 5��	� l�%!�
 ���!" 
� �!&� �
� 6� � ��� ���2
 !��D �	��%


!���&�
�� ��8 �*%��
 ��!" 
� H� �
� �)"
 ����
� ���!> ��%&,� 6�� 

BOM � �,	L -�D4� -�D4 �!�� 3� �D!	�� %!�� 3� �>�� (���2
� ����� !"�!���	

O��	�
� �)# :�8 ��&��
� %� �
� 6��2�
 5.�� %� 8 �2
 . H� ��
 ����
� -%��!* B+�� �
!�
� �2�
��

�,��4�
� �!���	�
� I�* %"���1:  

 ���  ��6  : )������ ���3�	 �������	

����
� %*�� @&� H� �
� -%��!* ���8J� (H� �
� 5���� F�!7� 6� !"��8 ���
� 5�� ��
� �!�

��8! �
� �	� "
�� �	!��
� G� ��
!� ������
� O%4L� F�!7�
�� ���
� F*�� �����

!" � %2)  (H� �
� -%��!* 6� R�� � -�8 C! # I � :
0 -%!�J� %�&��

 H� �
� -%��!* (-%�!�
� H� �
� (��)!2
� �� ���"�
�!#%�<�.  

��� !��* H� �
� -%��!* !"�* 5�4�	� ��
� �?&�
� W4�  6� 62���

g� 2��
� ���!" 
� �!&� �
� 6� ��8 �>� 6����� �	��%
� /!� J� ���&
 A!�

g�!&� �
� ���� 68 E.����� H� �
� ���� 

g�,�2�
� @!	
 =!	� %�*�� 

 G� �� �!���	� D�D4����2%�
� �! �2�. 

                                         
F�!	
� G&%�
� (1��%� C!& (%�*!� ��2	  .W :807T 806. 

F�!	
� G&%�
�  .W :30T31 

A

�F��)
ا
	( G ا

B (2)

H)<" ءI

D (2)

"�دة "& �اة

E (2)

��
"�دة أو

C (3)

���( H�	8�

E (2)

��
"�دة أو

F (2)

"�دة "& �اة

G (2)

H)<" ءI

�*�
א�	�א)'��&א�6�F:�א6/!#�א(��=4�dא�I0

 

 

 G�&
� )4X� !� �� (��!" 
� H� �
� �7��� (%,� 5>% )4X� :�8L� O��	�
!* (�! �2�
�� K�.&L� 6��

5>% %�2� )4X� Q)
�� O��	� : �� :
0 ����
� :� �)2#� (��L� O��	�
� �8%,
�

� /!� J� ���& /!� J� �DD4� G�D�	� (��� 5��	� l�%!�
 ���!" 
� �!&� �
� 6� � ��� ���2
 !��D �	��%


!���&�
�� ��8 �*%��
 ��!" 
� H� �
� �)"
 ����
� ���!> ��%&,� 6�

��.?
� %�L� .  

       %�&,� � ���BOM

O��	�
� �)# :�8 ��&��
� %� �
� 6��2�
 5.�� %� 8 �2


A �,��4�
� �!���	�
� I�* %"���

      ����
� %*�� @&� H� �
� -%��!* ���8J�

��8! �
� �	� "
�� �	!��
� G� ��
!� ������
� O%4L� F�!7�
�� ���
� F*�� �����

!" � %2)  (H� �
� -%��!* 6� R�� � -�8 C! # I � :
0 -%!�J� %�&��

 H� �
� -%��!* (-%�!�
� H� �
�

    ��� !��* H� �
� -%��!* !"�* 5�4�	� ��
� �?&�
� W4�  6� 62���

T �	
�g� 2��
� ���!" 
� �!&� �
� 6� ��8 �>� 6����� �	��%
� /!� J� ���&
 A!�

T g�!&� �
� ���� 68 E.����� H� �
� ����

T g�,�2�
� @!	
 =!	� %�*��

T  G� �� �!���	� D�D4�

 

                                                
1  - F�!	
� G&%�
� (1��%� C!& (%�*!� ��2	
2 T ���* 6!�	� .F�!	
� G&%�
�

"�دة "& �اة

D (2)

"�دة "& �اة
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א�	�א)'��&א�6�F:�א6/!#�א(��=4�dא�I0 

 

 

23 

3. ��9!��	 ���� 0�� :  

       5!� 
 ��	!	L� �?4��
� 6� 6�.4�
� �
! $�� %����MRP 6�.4�
� �?&	 !+�� :�	�� (

 ���2
�� (K.& �2
 �,�%��
� .�%
� :�8 Q���� (%� 8 �2
 6�.4�
� �
! 68 �! !�� 6�+���

4� (!"���	� ���&�
� �!��2
�� (�!��
� �� -%*����
� K.& �2
 %!�� 3� -��� ��*�
� 5&� (6!�L� 6�.

6�."&�
�� �,�2�
� �! !���.  

       6�.
� -��� :�	� �� �. ��%�* :�8 I��	�� �* ������(Time Buket) ��8��	� 6�2� !� !�
!<� (

�2 68 �!����� 6�.4�
� �
! $�� 6�+��� (�	��%
� /!� J� ���&
 ��D�D4�
� -��
� G� 5K?�� �2
 

6�1:  

 T  ��
!�&J� �!&!��3�(Gross Requirement)؛ 

 T  !"�?�	� ���&�
� �!��2
�(Schedule Receipts)؛ 

 T  A!��
� 6�.4�
�(Projected On Hand Inventory)؛ 

 T  !"
!�20 DD4�
� %���L� �� �!��2
�(Planned Receipts)؛ 

 T  �DD4�
� %���L� F?D0(Planned Order Releases). 

       5!�  60MRP  (H� �
� ���2%� �* K.& �2
 1�� �2�� 6�.4�
� �
! $�� :�8 �*!� 6� @&�

 /!� J� ���& )�, � �
!�
!�� (DD4�
�� ���,
� 6�.4�
� �!�,�
 ���>�
� �!�!	
� :�8 �!,�
 C
)�

��%�4X� 6��� �	��%
�.2   

���	� : ��5�� ���E���	 	T	��*	�  ���	 �����#MRP
3  

      2�# ����� 5!�  ���MRP  /!� J� ���& �!���� :
0 � �	� �+��� ���>� ��K�%&0 �8��&� :�8

 5!� 
� ��'�� $�"�	� ��
�� (K.& �2
 %!�� 3� ��%�*� (6�.4�
� �
! $��� (����
� ���!> (�	��%
�

!�3 !" 8 5�2� 	 ��
� �!&%4�
� :�8 ���
�� . �?4�� %2)
� ���!	 �7?7
� �! �2�
� %���� 5!� 

MRP  5!�  �* �&
!��
� FD �� :�	� !� �?4 6� 5!� 
� ��8 ��
M B+� 	 -%�,
� E)# �*� (MRP.  

     ���!> 6� �2 %*����� (6��� H� �
 �	��%
� /!� J� ���& G+�� 6� ��� ���
� �* 5!� 
� �)# ����

�3� @	�� (��8%,
� I�! �2� :
0 H� �
� �.&� 1� (6�.4�
� $��� (����
� K.& �2
 ��
!�&J� �!&!�

 A!��
� 6�.4�
� A%D� (K.& �2
 �!&!��3� �*!� :
0 �	��%
� /!� J� ���& 5&%�� :�� (I��.&� 6�

�!&!��3� C�� 6�4 . l�%��� @	  6� !  2�� (6�.4�
� $�� �* �!��
� %!�� 3� �!>�� 5��4�	!��

                                                 
1
-- L. J. Krajewski & L. P. Ritzman, op.cit P ; 681   

2  -  G&%�
� (���8 5& W (F�!	
� :564T565. 
3
- Tony wild, Best practice in Inventory management, 5

th
  ed.( new York ; John wiley & Sons. Inc. 1997), 

pp;181.  

4 T ���* 6!�	�.!	
� G&%�
��F .W :49 
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�
� ��%� �� ($�4�
 �
��&
� F�%D 68 %���L� %���0%!�� 3� �>� ���2� F!��	3� l�%!� 6� �> .

!"�
0 �&!
� � 8 !"�!���� :�8 ���
� 5��
 %���L� ���&��.1  

     ��
�� (���D4
� 6� �8��&�� ����
� 6� �!&!��3� D�D4� 5!� 
 ���D �
� ��K�%&J� 6���� 62���

 5!� 
 �&
!��
�� ���
� FD � 6�2� !"	!	� :�8MRP:2   

 T  3� %�*����
!�&J� �!&!��(Gross Requirement)   �! �2�� K�.&L�� ��!" 
� H� ��


 ���!>� �	��%
� /!� J� ���& :
0 ��! �	� �!&!��3� E)# @	�� 1� (H� �
� �)#

�� �. -%�* �?4 6��� K.& �� -�!� /!� J ��.?
� �!��2
� �7��� (����
�. 

 T   �!&!��3� �*!� @!	(Net Requirement)(  6� �!&!��3� �
!�&0 �!&�0 ���

 ���� 5�� (6�.4�
� �
! $�� :
0 R�&%
� �?4 6�� (����D�
� ���!" 
� ����
�� K�.&L�

 (-%�,
� C�� �* !"�?�	� ���&�
� �!��2
� :
0 $!+� Q)
� A!��
� 6�.4�
� ���%

�
 6!�L� 6�.4� I
 $!+� Q)
� (�!&!��3� �
!�&0 6� R��&�
� A%D�� �*!� ���

@!	
� ���%D 6��� ��
!�
� �'��
�� (�!&!��3� : 

�� � ��� � ��� � ���~1 � ��� 

 �����
 �DD4�
� ���2
� !" � � �� �"* ��&�� D�D4�
� -%�,
 �!&!��3� �*!� ���> � !2 �)N*

 :
0 �&! C! # 6�2� ?* (%,�
� Q�!	� �� ��
!	 � !2 �)0 !�� (�!&!��3� �*!����& %�� %���0.  

 !#9�%� �� !"�� �� @&��
� �!��2
� �>�� ��  6� �# �!&!��3� �*!� @!	 6� $�"
� 60

�	��%
� /!� J� ���& �!��.�
!� K!*�
� �&� 6�.3  

 T   ��*�
� 5& 5��4�	� �?4 6� (DD4� %�� :
0 �!&!��3� �*!� ����(Lot Size) 

-%�,
� ��!"  �* 6�.4�
� /�%4�	� ���. 

T   �>� �* �� ��
� -%�,
� �� K.&
� :�8 @�D
� )�, �
 (F?De
 ��	! �
� %���L� G+�

%!�� 3� ��%�* :�8 ��!��8�� ($�4
� :
0 �
��&
� 5��4�	!� (I
 �&!
�: 

�"Kق اMNإ Oر��� =�"Kا� $3�ق ا Oر���Iاء - Kاء أو إ- �ج ا�&
  ) �ة اS- ,�ر ا
Mز"� 

  

  

  

                                                 
1  - F�!	
� G&%�
� (%�*!� ��2	  .W :811. 

2 TW ���* 6!�	� :49T50. 

3 - Gérard BAGLIN, Olivier BRUEL. Management Industriel et Logistique , 3e ed. (Paris: edition 

Economica. 2001)pp,235. 
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• 2	 E�E!� ��5� ���!��	���	 �� ������1:  

 5!�  ��8 ��
M :
0 ! >%D� 6� ���MRP �,
!	 �?4��
� :�8 ��! �	� I
 ���D �
� ��K�%&J�� (

5!� 
� �)# �!&%4� 6P� 6��  (%2)
� . 5!�  ��.� 1�MRP  ����&
�� %�%!��
� 6� ���� -%��J�

�����
� @�D
� 6�.4� -%��0 �* �8!	� ��
� ��%!��J�� .  

 T ��%!��0  �2%
� �� ���
�(Actions Notices): 

���% &���- إ -     � %���Releasing New Orders  

     -  I��	� ���&�
� %�L� F!��	� l�%!� �����Adjusting Due Dates of Scheduled Receipts 

 ����� �� %�� %���0 :
0 �&!
� 6���� (@�	!
� F�%D 68 !#��
�� Q%&� ��%2)� �* �7����

!� @��D�
� ���2
� (K.&
� 5>% ���� :�8 -%���� 6�2� 6� 62��� (I��	� ���&�
� %�L� F!��	� l�%

 ��%�%�
� )!4�� �* !+�� !" � �!,�	�� (-%2)�
� G� ��!2
!� -�!�
� ���
 ;%8 �� (/!��3� l�%!�� !">?D0

��0 �
!
� E)# �* %����� (6�.4�
� �
! $�� ������ (6�.4�
!� ��!4
� 1� 6� �
��&
� -�!8N� ��%!

!">!��	� l�%���� !"&!� 0 @&��
� �!��2
� ���� .  

 T  %�%!�� �>!D
�(Capacity Reports): 

 5!�  %����MRP  �!&!��3� ���� @&� C
)
 (�DD4�
� %���a
 I�!	�� � 8 -���� %�< �>!D
�

!�
� %�%!��
� :�8 ��! �	� �!&!��3� �D4 ���!��
 �>!D
� 6���
:  

 T  �>!D
� 6� �!&!��3� D�D4� %�%!��(CRP) :�		9�
� �%��� :�8 ��!>%
�� D�D4�
� ����8 60 

!"���4�	�� �!��
� �>!D
� :�8 ��!>%
�� D�D4�
� -%��J� 6� @�D��. 

%���� (�		9�
� $��#� F���
 �7�� �2�� (CRP) �D4 6�� F*���
� F�4
 �
�)��
� ��"&
� 68

J� �>!D
�� /!� J���&!� .  

 T  �!&%4�
�� �?4��
� %�%!��In Put-Out Put Reports   

 (�"& 6� ����,
� �?4��
�� �DD4�
� �?4��
� 6�� � %!��
!� B�	� ��
� �>!D
� %�%!�� O�0 �7��

O%4� �"& 6� ����,
� �!&%4�
� G� �DD4�
� �!&%4�
�� . !��* �*%�� �* %�%!��
� E)# �8!	��

���
� �!D� � !2 �)0 �>!D
� �?2�� ���� 68 ?+* (��>���
� -K!,2
!� ����.  

T O%4� %�%!�� : 

                                                 
1 - L. J. Krajewski & L. P. Ritzman, op.cit; 689-695.   
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 �D� � 6� -%��J� $>�� ���� �* 5#!	� �!����� 6�+�� �8� �� O%4� %�%!�� �8��&� C! #�

(6�.4�
� (K�%�
� (/!� J�... (���
� ����
� 68 /�%4
�� K!D4L� :
0 %��� ��
� K! 7�	3� %�%!�� �7�

 %�%!���%�%!��
� 6� !#%�<� (K�%�
� �!���D %�%!�� (K��L� ��!>%1.  

• )���*	 ��%� ��� ����� .�����/ T	���	(Lot Sizing):2  

 ��> -�!� �2
 @�D
� �!��2 5&� ��>�� 6� �2 ���� �* ��*�
� 5& ���� @��	� %�� �	&��

� %����� (!">?D0 DD4�
� %���L�� (!"�?�	� DD4�
� �!��2
� @!	 ��*�
� 5& ���� ���%D %!��4

-�!� �2
 ���8J�� ���"�
� �>�� (6�.4�
!� �!,�3� �,�2�� ����D�
� ��%���J� ��8 ��� I L 5"� %�� .

/!� J� �� K�%�
� %���� F?D0 !"��+ :�8 Q%&� ��
� �!��2
� :
0 ��*�
� 5& ���� �
X	� �����.3 

 -����
� @�
!	L� 6� ����
� 5�4�	�� 6�� 6.���
� 1��0 �# 5!�
� $�"
� 6� 30 (��*�
� 5& ���� �*

6�.4�
!� �!,�3� �,�2� G� ���8J� �� %���L� %���0 �,�2�4!"+�� :�8 ! �	�%� %����	� ( :  

 T  ���!7
� @�D
� ���2 @��	�Fixed Order Quantity (FOQ)    

 @��	� $���(FOQ) ��
� F��D�
� �* !���4�	� %72L� I X� !"��D �,�2� 6�2� ��
� ����
� G� ������ (��

 6�2� !�� 8� (@�D
� !"�* %��� -%� �2 �* !"	,  @�D
� ���2 ��7� 1� (-%�* �2 @�D� !�� 8 ��
!8

 B��� 1�� (�%��2 6��� R��	� �* 6��� %� �
 ��
!�&J� �!&!��3� %����(FOQ)  �* :� ��*!2 %�<


� 6!�L� 6�.4� ���%�	�� ;���� (I�  �!,�3� @�
� ��T ا�S ��د�� ��3م "�4= �%>�$
)�W هUV ا

�#�ن آ�)�� 
8%* "! �ى ا
	�Iون ا
	 �ح "!�و��  (FOQ)ا
	�Iون ��I�دة �89 ا
7)%� )�ق "! �ى  Z�$�

أو �(7"� ، (FOQ)وه(�ك ^��ر _^� وه� %* آ	�� ا
W��\" �" ��]�4�ت . 
	! �ى "�Iون اK"�ن أو أآ]�

�#�ن �#��W ا6�%W��" �`�� 
  .7�5اد وا

T  �!&!��?
 ��*!2�
� ��*�
� @��	�Lot For Lot (L4L)    

 -%�,
� �* W� 
� �� .&�
� G ��
 !�*!2 6�2� !#%���0 DD4�
� ����D
� 5& 6� @��	L� �)# 6�+�

����D
� C�� !"�D'� ��
� . 5!�  $�# G� �4��
� �)# F�!D���MRP � :
0 6�.4�
� �����
 :�	� Q)
� �


62�� O��	� : ��6!"�!���	� :�8� �* 6�2� ���8J� �,�2 6� 30 (.  

 T % &�� @��	� T  6���Wangner and Witin algorithm  

  5& @!	�� � 8 �����
� 6� !��� $�+� Q)
� (��2��! �� ��D4 �&�%�
 !&)��  @��	L� �)# %����

�� I�!�> �* @��	L� �)"
 ��	!	L� -%2,
� 6�2�� (��*�
� �����
� �����
�� � 2��
� �!,�
��
� �2 ��%&
                                                 

1  - F�!	
� G&%�
� (Q����3� ��� .W173. 
2
- Krajewski. Ritzman. Op., Cit.  P, 685 

3  - 
� ��� %!�	
� ��8��� .F�!	
� G&%�
�  .W :213. 

4 T6 1��%� C!&� %��*!� ��2	  .F�!	
� G&%�
�  .W :819. 
5 - L. J. Krajewski & L. P. Ritzman, op.cit. P, 685 

6  - %!�	
� ��8 .F�!	
� G&%�
� .W :213. 
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��
!�&0 �,�2� : �X� ����D�
� �!&!��3� �����
 ��.?
� �!���D
� 5�& �!&�J.1  K�%&J� �)# 6� �3

�����
� ��8 -�!�. G� ��!4 �,��� (�!�!	
� ����� �# I
 �	!	L� @��
�� (���7�� ��	� 68 -%!�82.  

�?.�Q :Rا�S�T'م �ت ا���L$ =RI#� 5MRP:3  

 %!�� ��
L.J.Krajewski  5!�  F��D� ��> !"�!8�%� @&� ��"� W�!�4 1?7 C! # I � :
0MRP 

��� !��* !"��4�� 62��� (/!� J� ����� F���� W�!�4
� E)#� (E!��.� 6� -�!,�	3��:  

 T  ����
� ���!> �!���	� ��8Number of BOM Levels: 

 -%��J 5!� 
� F��D� ��,� 6� %��2 ��8 6�2� 6�� (G�!�
� @�D
� ��) ����
� 6� -%��2 ���8�

 5!�  6� �&  1� (����
� 5���> �* �!���	�
�MRP  (�� �%�2
3� �!8! �
� �* -%72� F�D�

 (��%!�	
�....  

 T  ��*�
� 5& %����Magnitude of Lot Size: 

��
� ���!> �!���	� ����� !�� 8 5!� �
 ��	 
� F�,�
� ���.�-%��2 �!�*�
� 5!&� 6�2�� ��.  

 T  �!�7
� 5�8Volatility: 

 !��2 %�%��	3� :
0 ����
� �
!� !��2 � !2 5!�  F��D� �?4 6� ���!&�0 %72� ����
� H�!� 
�

MRP.  

����� : ��5� �B	�C%MRP  

�	3� :�&��� (I�!&%4� !#%*�� ��
� -��,�
� �!�����
� �?4 6� 5!� 
� ����* $��	  6� 62�� 6� -�!,

��� !��* �!�����
� E)# :  

T 6�.4�
� :�8 ��!>%
�� D�D4�
� : 5!�  �8!	�MRP  K�.&L� 6� �!&!��3� ���� :�8

 6� !"�
0 �&!
� l�%!�� !"�!��2 ��� !�2 (K�.&L�� ����
� E)# �&�� !� �� ��
�L� ����
��


� @�D� :��� 52� �)!�� F���� ��	!	� ���	� :�8 ��!&J� �?4 �
��& 5�� :��� U�!��2

U5��	�
�4 

 T  �>!D
� �!&!��� D�D4�(CRP) : 

                                                 
1  - ���* 6!�	� .F�!	
� G&%�
� .W :91T92. 
2 -  *�
� 5& ����
 -�8 @�
!	� �&��� (�)#:
0 R�&%
!� R?DJ� 62�� ��:  

Lee J. Krajwski.& Larry P. Ritzman. Operations Management; Strategy And Analysis, 5th ediHon, 

(Addison-wesley Publishing, U.S.A , 1999). & Richard B. Chase, F. Robert Jackobs, Operations 

Management for Competitive Advantage. 11th ediHon.(New York; McGraw- Hill/ Irwin. 2006), 
 
3 L. J. Krajewski & L. P. Ritzman, op.cit P ; 701-702. 

4  - ���
� �>�
� 5!�  (���8 5& ) .-%#!�
� : (��%��J� ��� ��
 ���%�
� ��� �
�1997(W  (: 82. 
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 �>!D
� $%�� -�!8)��	
� (F%D 1?7�1: 

 T   5����
� �>!DDesign Capacity : �#� ��
!7� $�%� �� �!&%4�
� /!� J ���� :�>�. 

 T  �
!��,
� �>!D
�Effective Capacity :-�!���
� ��'��
� $�%� �� /!� J� ���� �#�. 

 T  ����,
� �>!D
�Actual Capacity : ��,
!� F��� Q)
� �!&%4�
� ���� �#�. 

         6� G� � ��2�� 6�2� 6� 62�� �>!D
� :�8 ��> I � ���� !�* (�
��&
�� �>!D
� 6�� ���7� �>?8 �&���

-����� �!&%4�
� � !2 �)0 ��!4� (-9,2 %�< �
��& . 6� �# (�
��&
�� �>!D
� 6�� F%,
�� 6�2� �>!D
�

 :�8 ���
� E!&� !	!	� �"&��(Acquisition)  ��>��� �
��&
� 5�"� !� �� (�&� �
� �%���
�(Timing) 

!"���4�	�.  

        �>!D
� �!&!��� D�D4� 6� $�"
��)��	
� ( .2�%�
 ��&!� J� �>!D
!� ����
� �D4 ���?� �#

���
�2( � 68 -%!�8 �>!D
� 6� �!&!��3� D�D4�* �
��&�
 !��D ��8 .2%� �2 :�8 ���
� �!�� ���

���!" 
� �!&� ��
 ��	��%
�.3 6N* �)
(CRP)  68 �����,� �!����� �D��� ���
� .2�%� �2 W,� 5���

 ���
� .2%�
 �
��&�
� ����
� ��8 @%+ �?4 6� �>!D
� �!&!��� @	��� (%��L� E)# G��&

 H�!� � FD � :�8 ��!��8�MRP ��%+� �>� !"�
0 !*!+� (���
� �!8!	 6� ����D�
� �!&!��3� �* !

��&!� J� �! 2�
� ���80� ���"�
�4.  

 60(CRP)  6� I��?� !�� �	��%
� /!� J� ���& F���
 ����
� 6� �!&!��3� 6�� ��!2��
� D��%�
� F��

���& 6�� !��* @��D�
� ��!2�
� -%�%+ B+�� �
!�
� �2�
�� (�!�� �>!D  � �	��%
� /!� J� 5!� 

MRP �>!D
� 6� �!&!��3� D�D4��:  

  

  

  

  

  

  

  

                                                 
1  - F�!	
� G&%�
� (%�*!� ��2	 .W :467. 

2 L. J. Krajewski & L. P. Ritzman, op.cit.  P ;693 
3  - W G&%�
� =,  (%�*!� ��2	 :835. 

4 - Max muller, Op. cit. p136. 
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  ���	7 : ��5�MRP   ���8��	 �����	 �'(Closed-Loop MRP)    
  

        

 

    

  

  
  
  
  
  
  
  
  
  
  
  
  
  

    
  

  Source ; W. H. IP, K. W. KAM ; “An Education and Training Model for  Manufacturing Resources 

Planning” Int. J. Engng Ed. Vol. 14, No. 4, p. 248-256, (1998). P ;253. 

  
∗  

 T  ����	L� D�D4�(Priority Planning):  K�.&�� �! �2�
 !">?D0 DD4�
� %���a
 !�*�

D
� %*���� K.& �2
 ����D�
� %!�� 3� ��%�* =!	� :�8� (H� �
�����D�
� �>! ( �	&��

%��  5!� MRP  !�� G>��� %�< �# !� 1�� � �* (K�%�
� �� /!� J� ����	� D�D4� �*

 �?4 6� 6�2� ����	L� :�8 ��!>%
� 6N* (!"���	� ��8��� �* �!���D
� )�, � :�8 %79�

�>� �� %�2� �8%	� H� � ����D
� ��&� !�� �
��& -�!80 Q� (%�4X�
� �� ��&��
�1 .  

                                                 
∗ -  /!� J� D�D4 :�8 ��!>%
�(Shop Floor Control) : %���L� .!& 0 ���!�� :
0 $�"�� (��!2��
� /!� J� 5!� 
 ��8%,
� ��� L� �� �7��

  �>!D�
�� G� ��
!� ��!4
� 5!�  ��> 6�MRP  �&� �
� �!��2
� 6��� %�%!�� ���80�  .!& 0 � 8 ���!
� �!*�% 3� W�4��
 (���
� .2�%� :
0
���
� %���� !"�
0 ���� ��
� 62!�L� ���� .%� � : (�!����
� -%��0 (Q�!# ��8 ��%�&)6!�8 : (�*!�7
� %��2006 .(W :325 .  

1 T ���8 5&  )2001(F�!	
� G&%�
� (  .W :589 

 ������	
����B��	 

F����	 ���>�� ����# 

CRP 

 ���	 ��	�� 1�I ������	 

)���*	 �E��� 1�I ������	 

T	���	/�;��2	 

����� :�����	$.. 

 +�	��
��9!��	 

C� �����	 FB����	 CRP 

"��B��	 )���*	  ��� 
MPSMPSMPSMPS 

MRP 

.�E��� 	,����	 T;���	 ���E 

���8� MPS 

BOM 

 ���� 0��
��9!��	. 

V�9�ت �9* 
5;�Wإ  

 ���8�
(���E�	 

  #
 E�E!��	

�B;�( 

أوا.2 
 اB$#�ج

$L�م 
S.F.C∗  

 

������ ��5� 
�����	 

T	���	  

2 

2 

��� 

��� 
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 5!� 
�MRP  6� 62�� (F�	 !�
 �*!+J!� -%�72 ����*�4����� !��* !"�#� W :  

•  :�8 �8!	�* (��%!D
� �����
� ��%�'��
� ��%�'�� K�+ :�8 �
��&
�� D�D4�
� :�8 -%��
�

D�D4�
� -�!80� D�D4�
� F�%D 68 C
)� 1��
� !"4�%!� @	 �!���D
� �!��
�L!� �!,�3� .  

• �,4� :�8 �8!	� 6�	� :�8 �8!	� �>�
� =,  �*� (6�.4�
� �* %!�7�	3�� /!� J� $�
!2� ;

K?���
 5��	�
� ��8���.1
 

• �%����
 �+*L� 5��4�	3� �&��  (��8! �
� -��
� ��&!� 0 6	�.2
 

• ��!" 
� H� �
� �! �2�
 ��!�J� 9� �
� ����8 �* �8!	� . G�!�
� @�D
� @!	 F�%D 68

 ���& 6� �! �2��
���!" 
� �!&� ��
 �	��%
� /!� J�.3
 

•  �!���&�
�� �,��4�
� �! �2�
�� ���!" 
� �!&� �
� 6�� �!>?�
� ���� �* �
!�* ���%D %����

��8%,
�.  

����� :�	���	 �� ������2	 E�E!� ��5� 	����4:  

 5!�  %����MRP 2%�
� �* 5!� 
� �)# A!&  B+�� �>� (��!# ���!>%� ��D�D4� -��� ��
� �!

!" � %2) � (�&
!��
�� 5����
� 5.��	� !���8 C! # 6N* C
) 5<%� (I���4�	!� ��!>:  

 T  �2X�
� 5�8 6� 30 (-�29�� -%*��� K�%�
�� /!� J!� ������
� �!�����
� �2 6� 5!� 
� ;%�,�

!>%D 5!� 
� %*�� 6� 6� 3��� (%!�� 3� �!>�� @)�)� (@�D
� @)�)� �7� (%"�� !� 6!8%	 

5!� 
� -K!,2 6� �� !�� (�>�
!� �� ���2
!� 6!�L� 6�.4� :
0 X&�� (!"�&
!��
 �
!��*. 

 T ;%�,�  5!� MRP  �
��&
� E)# %!��4� 5��� (/!� J� �
��& � 8 -��� %�< �%���
� �>!D 6�

 �>!D
� �!&!��3 D�D4�
� -�� �!��8!�� (��3 ��%� �*CRP. 

 T  ��	 
!� !,�2� 5!� 
� %���� �!����� 5!�  �!4�0 @�D�� I L (�!�	!
� 5�4�	� 3 ��
� �!2%��


�!�	!
� :�8 =!	L!� �����. 

 T �! !��
� @��%� !"� 5�� ��
� ��,�2�
 �&��  C
) (����D �� �. -%�* 5!� 
� )�, � F%'�	�. 

 T   .2% ��
Karmarkar  1�� �> (!,�	 �DD4�
�� ���!7
� %!�� 3� ��%�* 5��4�	� 60 :�8

 5!� 
 �&
!��
� FD � 6� C
) (��2��MRP  6�� -%���
� %���L� �&��  ���
� .2�%� ���

�!��
� �>!D
� %!��83� 6��� )4L�.1
 

                                                 
1  -(�*%8 ��� F�!	
� G&%�
�  .W :235T236 �238. 

2 T ���* 6!�	�. F�!	
� G&%�
�  .W :47. 
3 - L. J. Krajewski & L. P. Ritzman, op.cit.  P 676 

4  -  ���8 5& )2001.( F�!	
� G&%�
�W (:595.  
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 T  5!�  �#!&��MRP  !�2 !"�� ��!��
� 6� ��3 �!�D��2 !"����� 1�� (��&!� J� �!����
� G>��
�#.                                                                                                                                                                             

����4 :��I��>�	 ��	���	 E�E!� Manufacturing Resource planning (MRP II)  

 :
0 �&!
� �.%� (I�,�2� ;!,4 �� @�	!
� �8! � %�D�
 �&�� � (�!� ���	
� %4��� �*

 5!�  %��D�MRP  G�	�� O%& )0 (O%4� $�!�� ����
 5!� 
� �)# G	�� 1� (���8!* %72� �2��

J� D�D4� ����
 5!� 
� �>!D
� 6� �!&!��3� D�D4� � /!� (Closed Loop MRP) . 5!�  I �2
 �%� �

%�D��
 -%��2 �! !2�0 C���� T �	*! �
� @�	��T  �!&�
� �#� �!�� �
� �* O%4� �3!&� ����
 G	��

 5!�  5��4�	!�� (����
� $�!��
� 6� !#%�<� ����	�
�� �
!�
�MRP  B��� G� ��
� �%��� �2 D�D4�


�D�I��8 F : ��8! �
� �%���
� D�D4�MRP II . �3!&�
!� D�%�� �
��&
� �D� � 6� @	�� !�� 8 (6)0

��8! �
� �%���
� D�D4�� �&�� 
� $%�� ��,���
�2 �!&!��3� D�D4�
 !8!	�� %72� @��	� �7�� �#� (

��D� ��
� �! �4
� �� G�	
� /!� 0 �* ��� �
� $��#� F��� :
0 $�"� ��&!� J� �?4 6� (6�2�"�	�
� !"

 ����8 �* /!� J�� ��	� "
� -%��J� (�!�%���
� (��%*L� (F��	�
� (�����
� �7� ��� �
� �%��� H��

 D�D4�
�.3   

 =��!�
 !��DAPICS 5!�  $%�  6� 62�� (MRP II I � :�8 ": �2
 �!��,
� D�D4��
 ���%D

�		9�
� �* ��8! �
� �%���
� ." �"* �
!7� �2��� ����
!� ��!����
� D�D4��
 �
!��* ���%D %����

 ���	� 68 ��!&e
 -!2!��
 ��
!8 -K!,2 I
� (%3��
!� �
!�
� D�D4�
��)U�
 �)!� .( ���2�� 6� 6�2���

�* ��7��� �D��%�� $�!��:  

 T  �!�8L� D�D4�Business Planning g  /!� J� D�D4�Production Planning g 

T  ��	��%
� �
��&
�Master scheduling  g ����
� 6� �!&!��3� D�D4�MRP g D�D4�

 ��	
� 6� �!&!��3�CRP. 

 5!�  $�!�� $ �  6� 62�� !���8�MRP II �# -%��2 �!8��&� 1?7 :
0:  !���
� -%��J� D�D4�

Top Management Planningg  �!����
� D�D4�Operations Planningg  )h�, �
�Execution . 

�2�
�� C
) 6��� �
!�
�:  

  

                                                                                                                                                              
1 - Karmarkar,U.” Push, Pull and Hybrid Control Schemes”. Tijdschrift voor Economie en Management, 

Vol. 26, (3), 1991.  pp ; 345–363. 

  
2  -  (1��%� C!&� %�*!� ��2	 F�!	
� G&%�
� .W :841. 
3  - �.� .6�%4M� f��%� ��� .F�!	
� G&%�
� .W :217. 
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Source: David A. Garvin,  Operation Strategy: Text & Cases.  (USA; prentice-Hall International Editions, 

1992). p: 441 

  

 *C"5: 8ا�H ا��@ارد ا�)-�9IJ> م�L$ MRP II 

  ا-�MFو-��

  ا-F&$&ت

  اO8Gاء

�I&P-ا  

  ا-�4اد

  ا-�K'6&ت

  اGه�اف
  

R�P-ا  

R�P-ا  

�����	 +�	�*	 E�E!� 
TOP 

MANAGEMENT 

PLANNING 


���
��
�	 
E�
E!

�
 O

P
E

R
A

T
IO

N
S

 

P
L

A
N

N
IN

G
 

 '�C3���	 
EXECUTION 

  Z��5 ا��J�ون
Iventory Status 

]ا�A@# 
Routings 

  G�\�5 ا��@اد
BOM 

 G�\�5 ا��@ارد
BOR 

F 

E 

E 

D 

B 

A 

C 

K 

H ا��9�ل IJ>Business Planning 

��ت Rا�� HIJ>Sales Planning 

H اB$#�ج IJ>Production Planning 

 5? Master schedulingا� >و�5 ا�2\

H ا��@اد IJ>Materials Planning 

5G�Iا� HIJ> Capacity Planning 

 Purchasingا�"2اء 

 Shop Floor Control ا�?2Iة F�9 ا�@ر58

�س ا�داءG Performance Measurement 

ه* ا��@ارد 
  .#�5Z؟

Resources 
OK ? 

Hه* IJ#ا� 
  .`\K؟

Planning 
OK ? 
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����� :������	� E�E!��� �����	 ������� )'���:  

       %�,
� E)# �*�
� ��!2� ��2�� �&
!8 ��
� ��+!�%
� /)!� 
� �� ;%8 5��	 - ��	 
!� ��%�%

 ��+!�%
� /)!� 
� ���#�� %�� .%�� I
?4 6�� (�
��&
�� D�D4��
 T ��D4
� �&�%�
� ��!4�–  )!4�� �*

!"�"* �* F���
�� ��2��
� :�8 %79� ��
� ��%�'��
� $��4� �* 52�
� �� !2�0 �?4 6� �%�%�
� .

 %���� �#� (��+!�% -%�� �* �
��&
�� D�D4��
 ��!�
� ��2��
� �<!��
 ��& �!7� %���� ��P� /)�� 
��

;��
� 1�� �* K!& !�
 �!+� �!7�1  68 ��4�
� :
0 O�� /!� J� -%��J �7��
� @�
!	L� %�"� 6X�

�?2��
� �
 -�8!	� ��!	�2 ��D4
� �&�%�
� ��!4� �!����
� 1�� 5��4�	� /!� J� -%��N� ������
� .  

h� I
 .�%� /)�� 
� �)# :DPL I�%�D�
 ��	 2   

          /)��  �*DPL 6�7!�
� %��8�   6� 6�2�� H�.�� (G� �� ��%� -�8 6�+�� �&!� 0 5!� N 

 6� � �2� /�� �n   6� 6�2� � �.
� F*L� (�8%* G��&�T -%�* . �# /)�� 
� �* ���4�	�
� .��%
�


!�
!2�:  

��� :  /�� �
� 6� �&� �
� ���2
��    -%�,
� �*� .  

���
�  : /�� �
� 6� @&��
� 6�.4�
� O��	��  -%�,
� ��!"  �*� .  

���
   : /�� �
� 6� @
!	
� 6�.4�
� O��	��  -%�,
� ��!"  �*� .  

!��  : /�� �
� :�8 @�D
� �  -%�,
� �*� .  
"��  : S9 ات�د ا-4 �$�   S9 ة�ز�9 ()'&ج و U-ا�.   

#�$  : /�� �
� 6� -�� �2
 /!� J� �,�2�� . 

#��%&  : /�� �
� 6� -�� �2
 6�.4�
� �,�2�� . 

#�'()*  : /�� �
� 6� -�� �2 6� 6�.4�
� )!,  �,�2�� . 

#�   : -%�,
� ��D�  .)��!��
� �>!D
 ( 

+   :�!����
� �8��&�  

,   : /!� J� ���2�� �* ��>!���
� �!����
� 6� �!��! 7
� �8��&�)G� ��
�(  

) ]o,o` ( �����
� 6� � ��o  �����
� F�	�o`  ���2��
� �*[  

-   :�
P� =,  �* �!����
� 6� �!��! 7
� �8��&�. 

                                                 
1 T %� � :Q%�� (��2. .2008 .A�����	 ����#  5 "% )���*	 +�	�* ���� ���3� ��� .�%D�E�%��2� � .� �!� ���!&. 

2 - C.  Wolosewizcz, Dauzer-Pieres, Aggoue R. “Modélisation Et Résolution D’un Problème General  De 

Planification Et Ordonnancement Intègres ». 6
ème

 conférence Francophone De Modélisation Et 

SimulaHon. Du 3 Au 5 Avril 2006 - Rabat – Maroc. 
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.   :�?�2�� �* -%�4L� �!����
� �8��&� /!� J�. 

/   :/!� J� �?�2�� �* :
�L� �!����
� �8��&�. 

��0� : ����,-&< V�=#�-4ج ا'K�-اo.  ��0� : ����,-&< �P�=#�-ا-@'#ة اo. �1   : ����0�2   ا-�',�YK-&< �H&ط oوWI >�ا�L ا-,��, ��0�4. 567  : ����,��أC8 ا-4DBل $�Z ا-�K'4ج :   �8 . �-:C و �ة S9 ا-�K'4ج  oزS9 ا-�,&-�6 - . ��9� :S�,9 4رد�< �P�=#�-ا ��I&,'�-ت ا&���� ا-,�F��.  

  :ه4 آ&-'&-�  =>;:: ا-4�Kذج ا-#L&`� ا-_ي )O9# -[ >ـ 

  :دا-� ا-c�ف ه�    

:�>?#�$�,� @�� �?�#��%&�,� ���� � #�'()*��� �                                                                       �1� 
:    =WB ا-4�Hد ا-'&-��      

���� � ��� � ��� A� � ��� A � @�� � !�� � ? "��BC;D��� @�� � 8B                                E�, �     �2� 
�0` G �0 � 567@��6���6�                                                                             E�0, 0`� C ,    �3� �0 G �0` � 567̀@��6`���6`�                                                                           E�0, 0`� C -      �4� 
�0 � 567@��6���6� H?#���6�

�IA                                                                                E0 C .      �5� 
�0 � 567@��6���6� H ? #���6� A

�IA                                                                            E0 C .      �6� 
�0 G ? #�

��6� =J�K�
�IA                                                                              E0 C / , 8��6� L 0     �7� 

@�� , ��� , ���� G 0                                                                                                        E�, �        �8� �0 G 0                                                                                                                       E0         �9� 
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   �
��
� $�"�)1 ( G��&
 6�.4�
� )!,  � 6�.4�
� $��2� (/!� J� $�
!2� R��&� ;�,4� :
0

��%�,
� �2 �*� �!&� �
� . ���
�)2 ( 6�.4� 6� :
0 %��� �
�!��
� E)# (�! �.4�
� 6.��� �
�!�� �7��

 -%�,
� ��!" t  -%�,
� 6�.4� Q�!	�t-1 �&� �
� ���2
� I�
0 !*!+�  -%�,
� �*t  !�%D�  �* @�D
� I �

-%�,
�  t . ���
�)3 ( ���
� !�� (�?�2��
� �* �!����
� 6�� �����
� ����
� ��!��)4 ( ���!,
� ����
� ��!��*

�%���
� :�8 ��	�	��
� �!����
� 6�� . ���
�)5 ( /!� J� ���2 6� :�8 �29�@��   -%�,
� ��!"  ��> �"� �l  (

 ���
��)6 ( -%�,
� ����� ��> �"� � 3 !" � 6�+�l.  

 ����
�)8 (�)9 (����	
� 5�8 ���> �#.  

]� ��
� ����L� 6� /)�� 
� �)# %���� 6��� )4L� G� (�
��&
�� D�D4�
� 6�� ��!2�
� 1�

6� ?2 ?�#� 6�7!�
� 6� %�< (O��	� �2
 ����
� %!��83�:  

 T ���8J� �,�2� :/!� 0 6� K!"� 3� ���  -�!80 @&��	� O%4� ��*� /!� 0 �* �����
� ��>� ��*� �2

�,�2� !"
 E)# D�+
� -�!80 ����8 (�
P� D�+. 

T ���8J� �>� :�
P� D�+ -�!8J 5.?
� 6�.
� �#�. 
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���4�	 �����	 :������ ��5� Kanban System   

� (�7�� �,	�* � P� /!� J� 5!�  %���� ��> 6� �� !�!�
� �8! �
� �* !"
 ��	!	L� -%2,
� �.%

 �2%�Toyota Motors �%!�� �� -.���� �!!&  5!� 
� F� �+!�
� 6%�
� 6� �!� � !�7
� ����� G�� (

 5!�  ���	�� (!"&%!4� 6!�!�
� �* !�	��JIT !"�
0 �&!
� � 8 D�* ����
� ���� -%2* 6� I��",� . 6��


� �)# $��#� .%�� �! �	� 6�+ /!� J� ����8 �* -K!,2
� %��>� I
!2�� �2� %�"
� ��%!� �# 5!� 

 6!2�J!� � %� ��,	�* o�!�� %!D0 �* �!����
� �� �!&� �
!� F���� ��
�� /!� J� �D� � �* -%��	�

O%4L ���� 6� �,��4� c��� !"���D� .
� ��"& �* 6���!��
 ��8!* �2%!�� :�8 �4��
� �)# 5���� 6�	�

 C! # 6� F�D � 6� C
)� (%��	�
�– !���� T �>�
� !"�* !�� (�%���
� �?'�	� 6	 :
0 ���& ���	 .  

 5!�  $��p�Kanban  �,	�* %�! 8 .%�� �� I X�JIT ( -%"� %72L� @	
� �!�
M 6� ��
M�

��%�%2�
� G� ��
� �!��� :�8 -%D�	
� �* I�K!,2
 �%�  . 5!�  $ ���Kanban   :
0 Q�!� 5!�

 K.& ��  �� /!� N� W�4%� �7�� ��
� �!>!D�
� F�%D 68 -%D�	
� 5��� (�>!D�
� ��! 7 5!�  �� (�>!D�
�

 O��	� !���8 ��� 5!� 
� 6N* C
) 68 ?+* (6���WIP  (��%�
� 6�� �� 
�� /!� J� �!���8 F	 ��

 6�.4� O��	� ���� :�8 ����� 5!� 
� -K!,2 6N* C
)
WIP  �L�6��.
� @�D ����� 6�+� Q)
� : .  

 (I���D� D�%� (I��8 ��
M (I��",� (I�,	�* 1� 6� 5!� 
� �)"� ?�!2�� !,�%�� (1��
� 6�+��

 E)# �L F%D�
� G� (5!� 
� �)# �	�%�
!� �
�! � ��
� 1���
 ���&%� � %!�� :
0 �*!+J!� (E����*

��� �!	�%�
�K ���,�
� 6� . 1��
� 6�+�� !�25!� 
� �* 1� ��
� �?����
�.        
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2�� : �����	 ���	 "% )���*	 ��5� 1��  !��JIT: 

       5!�  K��  D��%�JIT  (%��2
� � !2	
� �!��23�� -����
� �!	�
!� 5	�� ���� !",��� 6!�!�
!�

� :
0 6�� !�!�
� -%�  � !2 C
)
 (�����D
� �%���
� -%� � ��D��� 6!2�
� �* %�# I � :�8 6�.4�


-%�! 
� �%����
1 ����
� 6� 6�.4
� ;�,4� :
0 Q�9�	 -%�'� �!�*� 5&� /!� J� 6� :
0 $+� (


�� (��
�L��.4���'��
� ��> ���
� 6� 62 �* /!� J� K�%�� 6� %�72
� F�> %��� I�,�2� � !2 Q)
� (

��8! �
� ��� �
� .W� 
� 6N* C
)
 �&�� �  5�  %��D� :
0 G*�� �>!D
� %�!��� ��
�L� ����
� �*

 5!�  6� ��&�� (6!�!�
� �* /!� J�JIT %�"
� �
�.J 3!�* ?4��∗  Q�9� 3 K�� Q�� �,��4�
� E%�!���

 I���� �* ��#!	 !%D �7�� 5!� 
� �)# %�! 8 6� %�72
� 6N* I��8� (/!� J� �* �*!+� ���> :
0

�
� ����
� -K!,2�%�! �
� E)# F��D�
 �
�"	� @�&�	� ��
� �� !�!.  

      5!�  $�%�� 62��JIT  6!2�
� �*� ��	! �
� ���2
!� !"�
0 �&!
� �>� �* ����
� C?��� I X�

@	! �
�3 . 5!�  %���� !���8JIT  @	
� 5!�  �* 1� (/!� J� ��%� $��4� 6�� F�	 ��
 @	 5!� 

� �* ��&!� J� �����
� ����!"
 ���!	
� ��%�
� 6� K�.&L� @	 ��� !� ��%.4
  5!� 
� ����* 5#� �7����

 6�	�
� :�8 -%��
� (�,
!�
� �!&� �
� ;�,4� (��
!8 -��& (-%��> %!�� � �!>�� (;,4 � 6�.4� �*

��.�"&�
�� �!���
 �+*� 5��4�	� � �"	� ����� (-���.�� � �%� (%��	�
� . ��
�� D�%� C! # (I��8�

 5!�  F�D� 6� !"�� 62��JIT  6�2� 5!� �
 ��	��%
� �!!& 
� 1� (�!8! �
� 6� %�72 �* ��,� �2��

 F��D� 6N* -%��	� %�< /�� �
� ���2��� (@���
� ���� @�D
� 6!2 �)N* (��%�%2�
� G� ��
� �!��� �*

!���8 ���� %�< 6�2� 5!� 
�5 .  

      �,	�* � �� @�D��JIT  5!�  5��4�	� ���& 6� 5!� 
� ��!2 :�8 -%D�	
� I�* 5�� Q)
� @	
�

�&
!��
� �!����
 ���!" 
� ��%�
�.6  �!>!D�
� 5!�  $����Kanban System  %�! �
� �� I X�

                                                 
1  - d<&F-ا-�#8< ا ،CD�" ن&�F<. 

2
- M. S. Akturk, And F. Erhun.(1999). “An Overview Of Design And Operational Issues Of Kanban 

Systems “,int. j. prod. res., vol. 37, no. 17, P; 3859  
∗ T  �,	�* .2%�JIT !" �� 6� $��#L� 6� ���& :�8 :
� (Q%,�
� $��
� �!D8L� (��%,�
� �
�! �
� (Q%,�
� ���8J� �>� (Q%,�
� 6�.4�

!"���� 62�� 3� ��
!7� $��#L� E)# 6� 6�%� K�%�4
� 6� %�72
� %�< (-%�'� �!�*�� ��%,�
� �� �.
� ��"�
� (��%,�
�.      
3 - Mesut Yavuz, & Elif Akc¸ Ali. “Production smoothing in just-in-time manufacturing systems:a review 

of the models and solution approaches”. InternaHonal Journal of ProducHon Research. Vol. 45, No. 16, 

15 August 2007, 3579–3597. P ; 362 
4
-Junichi Nomura, Soemon Takakuwa. « Module-Based Modeling Of Flow-Type Multistage 

Manufacturing Systems Adopting Dual-Card Kanban System”, Proceedings of the 2004 Winter 

SimulaHon Conference, p; 1065. 

5-.M.  S. AKTURK, and F. ERHUN. Ibid. p;3860  
6 -Mesut Yavuz. Elif Akc¸ Ali And SuLeyman Tu Fekci. “Optimizing production smoothing decisions via 

batch selection for mixed-model just-in-time manufacturing systems with arbitrary setup and 

processing times”.  International Journal of Production Research.  Vol. 44, No. 15, 1 August 2006, 3061–

3081. P ; 362. 



�*�
א�	�א)'��&א�6�F:�א6/!#�א(��=4�dא�I0 

 

 

38 

 �,	�,
 ��	��%
�JIT �* @�D
� :�8 �K! � /!� J� !"�&��� 5�� ��
� (@	
� 5!�  �!�
M 6� ���� (

� �2 �*� (���!" 
� ��%�
� �����
� %��	� �)2#� (!"
 ��?
� ��%�
� :�8 �K! � /!� J� 5�� ��D	� ��%

:
�L� ��%�
� :
0 ���!" 
� ��%�
� 6� �&!� J� D4
� ��D :�8.1  5!�  :
0 F%D�
� 5��	 ��� !��*�Kanban  K���

���,�
� 6�.  

����4 :���E��	 ��5� Kanban System :5�",�
�� -X� 
� 

        ��� %Taiichi Ohno  -%2* 6� :
0Kanban ��.2%�
� F��	L� �* �X�    5�� (��2�%�L�

 �2%� �* !"���D�Toyota  � 	1953 �&� 6� : ��!�� �8%	 -�!�.� /!� J� -%��� 6�.4�
� ;�,4�

��&!� J� 6�	�� �!�����
� . �7����kanban∗  �����
� 68 �!�����
� G��& Q�� ��>%� �>!D��

�&!� J��
�"	� ���",�� �	���� �!�����
� B��� �!>!D�
� E)# �2% �?4 6�� (�.2     

         N* (I�
0 -%!�J� F�	 !�2�* I  G*�
� ��� �Push Systems  ��%��
 ���
� %���� %���0 5��

 (G� ��
� 6� :
�L� ��%���0 ���&� G*�
� ��� � 6N* O%4� -%!����)0�!>?D ( ����
� 6� ��%��

L� (/!� J� D4 :
0 ��
� G*�� 57 6����'��
� ��> ���
�WIP∗  ��!< :
0 �)2#� ��?
� ��%�
� :
0

��!" 
� /�� �
� :�8 ���
� 5�� 6�� -%�4L� ��%�
�.3   

         5!�  60kanban @	�
 5!� 2 $�%��
� Pull System ��
!
� ��%�
� /!� 0 6�2� 6�� (


� ��%�
� @�D :�8 �����!"
 ��?4 ���2
� D�* H� � 6� @&� ���!	
� ���
� �D� 6N* (O%4� -%!���� (

 5!�  6N* ���%D
� E)"�� (��?
� ���
� �D� $%D 6� !"�	 5� ��
� ���2
�kanban  -%!�e
 5��

 G� 9,2 �2�� �!��3!� /!� J� ��%� $��4�
 A!�	�
� (��&!� 0 ��%� �2 �* @��D� �# !� :
0

68 ;��
� !"+�� �!>!D�
� F�%D5 �2 �* �!>!D�
� ��8 6� !�2 (���
� �����
 W�4%� �7�� ��
�� (

 ��'��
� ��> ���
� 5& ����� B�	� ��%�WIP ��%� C�� �* .  

      ��> ���
� :�8 -%D�	�
 ��� � !" X� $��� !���8 @	
� ��� � 6� (! # ���
� ��,�
� 6��

��'��
�(WIP)2��� !#K��� 6N* C
)�� ( O��	� %!��40 :�8 ����� /% �WIP 5!� � (Kanban 

                                                 
1 -Shaojun Wang, Bhaba R. Sarker.” Optimal Models For A Multi-Stage Supply Chain System Controlled 

By Kanban Under Just-In-Time Philosophy” European Journal of OperaHonal Research 172 (2006) 179–

200. P;180. 
�#آ�  Kanbanإن  -  ∗ C�I S9 م�f'ا� g�PD9 وه� ، �I&P< �K,=و ��(&<&L �����F&رات Toyotaه� آ-.  

2 - CHUN-CHE HUANG and ANDREW KUSIAK, “Overview Of Kanban Systems”. International Journal of 

Computer Integrated Manufacturing, 1996, Vol. 9, No. 3, 169-189. P ; 169 
∗  -   g�PD9 م�f'FL Work-in-Process inventory وه ،>KD�-ا �" &��," ChYL ون ا-_يOf�-ا S$ #��,'����&ت "� ا-P&>4ر،  -P-ا S�i'L 4

&c'6-&,9 أت�ت ا-'� >&���P-اد وا�ا($ #A'K= �'-ت ا&���P-ا.  
3 -Karin Boonlertvanich, « Extended-Conwip-Kanban System: Control And Performance Analysis”. A 

DissertaHon Presented to The Academic Faculty. 2005. P; 2 

4 -Frein Y. Maslocol Di M. «On the design of generalized Kanban control systems » . International 

Journal OperaHon & ProducHon Management. Vol. 15 No. 9. 1995, pp. 158-184. 

5- CHUN-CHE HUANG & ANDREW KUSIAK. Ibid, P;169. 
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 O��	� �* 52��
 �!>!D�
� 5�4�	�WIP . �!���	� 6�2� 6� @&� @�D
� ����� �&� 6��WIP  -%��2

����D�
� ��&!� J� �>!D
� F���
 ��!,2 .�!���	�
� C�� �* D�%*J� @ &� @&� O%4� �"& 6�� . 60

 
� I&��� ��
� ��	!	L� ��2��
� O��	� ���� �# 5!�WIP  ��&!� J� �>!D
� F�� Q)
� : �L�

����D�
�.1     

�4��4 : ��5�� A��E�� ����B��	 �I	���	KANBAN: 

 5!�  F��D� �&� 6�Kanban ��
!�
� �8���
� -!8�%� @&�2:  

 T  !� �)#� gO%4L -%�* 6� K�.&L� ��8 �* �,�,D ��%�'� C! # 6�2� 1�� /!� J� ���& � .���

��%�%2�
� ����
� :
0 ! �+ %���. 

 T G ��
� �4�� ���%"
� ��!>%
� ��� �� (-����
� �!�����
� Q�!,�. 

 T g�>!D� 6��� K�.&L� @	 62�� 3 

 T g��8 .2%� �� ��%� �2 �* D�* ����D�
� K�.&L� @	� 

 T g��?
� ��%�
� :
0 ����� K�.&� �	%� 3 

 T !�� Q�!	� ���2� K�.&L� ���
� .2%� H� �!"�	 5� ��
� ���2
� !�. 

 T �>!D�� ���! �2 F*%�. 

���	� :���E��	 0B�5�: 

       5!� 
 �	��%
� $�"
� 60Kanban  �>�
� �* ���
� �!D�
 ����
�� K�.&L� 5��	� �#

H� � 6� @&� 52� �)!� W��4� �!�����
!� ���!	
� ���
� �D� ����0� (@	! �
� . ��� !��*�

!#.& � ��
� $�!��
� �!>!D�
�:  

 T ��9%
� �,��� : K�.&L�� �!>!D�
� �2% �?4 6� ��� �2�� 5��� ����
�� �!�����
� F*�� 60

g!"
 ��*�%�
� 

 T /!� J� �,��� : (/!� J� :�8 ��!>%
� �,���� 5��� ��?
� ���
� �D� 6� ���!�
� �>!D�
� 60

!� 0 5��	 ��
� K�.&L� R� � (���2
� (�>�
� :
0 %��� 1��g!"& 

T 6�.4�
� �,���: 

        6�.4� ���2 =!�> 62�� ���,
� �!>!D�
� ��8 �?4 6�WIP �� ��!>%
� 6N* C
)
 (

6�.4� :�8 -%D�	
� � �� �!>!D�
� ��8 :�8 -%D�	
� WIP �� -�!�.
� 6N* %4M : ���� (

                                                 
1
- Wallace J. Hopp, M. L. ROOF. “Setting WIP levels with statistical throughput control (STC) in CONWIP 

production lines”. InternaHonal Journal of ProducHon Research, vol. 36, no. 4,1998. 867- 882. P;868. 

2 - CHUN-CHE HUANG and ANDREW KUSIAK, Ibid. P; 169-170. 
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2�� I��8� (6�.4�
� O��	� �* 6!�� 
� �� -�!�.
� ��!�� �!>!D�
� ��8 �* 6!�� 
� 6� ���
� 6

 6�.4� :�8 -%D�	
� 6� %�72� �"	� �!>!D�
� ��8 :�8 -%D�	
�WIP I��) � �*. 

����! :��5� "% ���!����	 ���E��	 @	��� Kanban:  

 :
0 !",� �� 62�� (�!>!D�
� $�!�� :
0 F%D�
� 5� 6� ���1:  

 T  ��	!	L� �>!D�
�Primary Kanban : �!D� 6�� O%4� :
0 ��%� 6� ��� � ����� (��	��%
� ���
�

 @	
� �>!D� :�	� :
�L� 6�8�  :�8) withdrawal Kanban :( K�.&L� ���2 �>!D�
� E)# ���

I
 F�!	 .2%� 6� 6��� ��8 .2%� !"�	� 5��� ��
� ����
��.  �>!D� :�	� O%4L� �>!D�
� !��

 /!� J�)production kanban :(� K�.&L� ���2 /!� J� �>!D� ��� @��D�
� ��8%,
� �!�2%�
� �

!"�	 5� ��
� K�.&L� �� !"
?0 �&� 6� 6��� ��8 .2%� �* !"&!� 0.2
   �8�  ?2 I N* -%!�e


�!�2%�
�� K�.&L� ��
 ���!� F*%� 6� @&� ��	!	L� �>!D�
�. 

 �� K�.&L� ��8 /!� J W�4%� !" X� $��� /!� J� �>!D� 6� :
0 ! # -%!�J� %�&�� ����
�

 6� �!��!
� @	
 W�4%� %���� @	
� �>!D� !� �� (5&
� ��� F�� � �* !"�+�� ����D�
�

F3 ��8 .2%�
 �?4��2 F�!	 ��8 .2%� �!&%4� . 

 T .�"&�
� �>!D�Supply Kanban : ����
!� G ��
� ���.� $�"� G ��
�� 6.!4�
� 6�� ��� �

����D�
� K�.&L��. 

 T   -�8!	�
� �>!D�
�Auxiliary Kanban : o%��D
� �>!D� �7� (�!2�� -�8 )4X� �#�(Emergency 

K.) �&!8 6��� ���� ��!4
� �>!D�
� �� (��%!D
� �3!
� �&
!��
.             

  5!�  5�4�	� (C
) 68 ?+*Kanban  �!��!
!� :�	� !�(Containers)  ����
� �
�! �


 E)# 5���� (���
� .2�%� 6�� K�.&L�� !��� (����D�
� ���2
�� K.&
� �!,���� F*� �!��!
�

 �8� K!�0 :
0 �&!
� �'�� ��	!�> ��	� 6�2� ���!
� K?��� 6� !�2 (I�
�! � �"	�� E%%+� G ��

!"�!����.3   

  

  

  

  

                                                 
1 - Georg N. Krieg, Kanban-controlled Manufacturing Systems, (Germany, springer-verlag berlin 2005); p; 

15. 

2 - Junichi Nomura, Soemon Takakuwa. Op, Cit. P ; 1066. 
 .703: ص. d<&� >8#9. )56 $�4د -  3
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����� : ��5�  �8�� ���XKanban : 

       5!�  ����Kanban !�# 6��	��% 6�8�  : 5!� Kanban � 6��>!D�
� 6� 6�8�  5�4�	� Q)


�!>!D�
� :�2%
� �� @	
� �>!D�� /!� J� �>!D� .�"* � !7
� R� 
� !�� : 5!� Kanban  -���
� �>!D�
�

@	
� �>!D� �� /!� J� �>!D� !�0 5�4�	� Q)
�∗.  

1. 5!� Kanban -���
� �>!D�
� :)single-Card Kanban System(  

          5!�  �*Kanban 
� �>!D�
� .2�%� 6�� ����
� ��  :�8 -%D�	�
 @	
� �>!D� ����	� -���

@	 �>!D�� ��*%� � !2 �)0 30 I��� ��8 .2%� :
0 ��8 .2%� 6� ���!
� ��  5�� 3 1� (���
� .

 �� -%D�	�
 ����	�
� /!� e
 Q.2%�
� D�D4�
� F�%D 68 /!� J� ���& ���.� 5�� (C
) :�8 -�?8

� J� :�8 ��!>%
� � :
0� I��� I X� 5!� 
� �)# $��� C
)
 �&�� � (/!� J� �!>!D� ;���
 ���4
� �* /!

G*� 5!�  �# 5!� 
� �)# 6� 6�7!�
� ;�� %���� (G*�
� 5!�  %��2 T@	 (Push-pull System) . 6�

(F��D�
� �"	 I � 5!� 
� �)# !��.�  

 %!�� %�>� 6�2� �!�����
� %!�� � �>� 6� :
0 �*!+J!� 5!� � � Kanban 6��>!D�
� . !+�� 62���

���
� Q.2%� 6�� �*!	�
� %�> �
! �* D�* /!� J� �>!D� 5��4�	�1.  

  5!�  F��D� � 8 !"�!8�%� @&��
� D�%�
� ;�� ��� !��*�kanban -���
� �>!D�
�2:  

 T g-%��> ���
� Q.2%� 6�� �*!	�
� 6�2� 6� 

 T g���%	 6�2� �!>!D�
� -%�� 

 T 6�� 6��.�
� Q%�%+ 6�2� ����
� �
�! � �8%	� /!� J� ����.  

2. 5!� Kanban 6��>!D�
� :)Tow-Card Kanban System( 

                                                 
∗  -   5!�  5	�� (O%4� G&�%� �*Kanban R�� � �7?7 :
0 : �>!D�
� Q�!� 5!� Single Kanban System (5!�   �>!D�
� ��! 7

Dual Kanban System ��! 7 $�  5!� � ( ".�0!��Semi-Dual Kanban System �>!D� �����	� 5�� %�4L� �)# �* 1� (

��8 Q.2%� 6�� ��D	� ��%� �* @	
� �>!D�� /!� J� .h� 5!� 
� �)# .����� :T ���
� .2�%� 6�� �*!	�
� ��D .–  -%��

���D� �!>!D�
� .–  O��	�WIP ��%�
� 6�� %��2 .–  -%��WIP ���D� 6�2� .T   ����
� �
�! � �8%	� /!� J� ���� 6�� 6��.�
�
Q%�%+ %�<.  

  5!� 
 %4P $� �� C! # I N* (C
) 68 ?+*Kanban � M ��&�%� 5!�  6�2� 6� !�N* (Instantaneous review 

system: @�D
� 6�2� !�
! $�4
� :
0 �!>!D�
� �	%� 1� . Q%�� ��&�%� 5!�  ��Peridic review System : G�&� 6��

 �� (���!7 %�< @	
� -%��� ���!7 ���2
� 6�2� 6� !�0 (6��
! 6�� .����
� 62�� ! #� (Q%�� �2�� $�4
� :
0 �	%�� �!>!D�
�
=2�
�.   

1 - M. S. AKTURK, and F. ERHUN. Op, Cit. P; 3860. 

2- CJames A. G. Krupp, CFPIM. “Some Thoughts on Implementing PULL Systems”. Production And 

Inventory Management Journal, Fourth Quarter; 1999, APICS. Pp; 35-39. & CHUN-CHE HUANG and 

ANDREW KUSIAK. Op. Cit, P;174. 
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 5>% �2�
� 6N* (I��8 ��
M� 5!� 
� B�+�� ;%'�9   6�2� G��&� D4 �* K�.&L�� ����
� @!�	 � 6���

�!>!D�
� -�8!	�� ��8 Q.2%� 6�.  

        
� 5��� !�� 8 /!� J� ����8 ���� 6�.4� �D�  6� K�.&L!� -K���� ��	!�> ���! @	� ��!�

 �"&� ��� !" � !�2 (@	
!� !��4%� �7�� ��
�� @	 �>!D�� ��*%� ���!
� E)# 6�2�� (�!&%4�
�

K�.&L�.  

         (@	
� �>!D�� /!� J� �>!D� �����	� 5�� �!&%4�
� 6�.4� �D�  6� ���!
� @	]� 6� ��>

 �>!D� G+���/!� J� �!>!D� A�
 �* /!� J�∗ . .2%� 6� %2)
!� %��&� ���
�(i+1)  K��
� G�D�	� 3

�D�� I��) � �* ���
� .2%� 6!2 �)0 �� ���!�
� K�.&L� ���! (/!� 0 �>!D� 6��� /!� J!� . %*����

 6� K�.&L!� -K����
� ���!
� @	� 5��� ��!�
� 6N* (�7?7
� D�%�
� �D� �
� 6�.4� R. � 57� (�?4�

 ���
� .2%� � 8 @	
� �!>!D� A�
 :�8 G+��� ���!
� 6� @	
� �>!D�(i+1) ����8 ���� 57 6�� (

K�.&L� �&
!��.  

  ��9 : ��5�Kanban  �����E��	)Tow-Card Kanban system(   

  

  

  

  

  

  

  

  

  

  

Source: Wallace J. Hopp. Mark L. Spearman, “To Pull or Not to Pull: What Is the Question?”. 

Manufacturing & Service OperaHons Management Vol. 6, No. 2, spring 2004, pp. 133–148. P; 

137.   

     

                                                 
∗  -   A�
 B�D�� 5�4�	� G&�%�
� ;�� �*�!	%J� (Dispatching Board).  

WC 

i 

WC 

i+1 

���E��	 AC%�� 

�	���	 AC%�� 

.���	 ���E�  
Move cards 

 

.���	 ���E�  
Move cards 

 S��)���*	 ���E�  
Production 

cards Board 

)���*	 ���E� S��  
Production 

cards Board 

��9!� �E�� ;!���	  
Inbound Stock 

Point 

���!��	 ��9!� �E��  
Outbound Stock 

Point 
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 � � ����D�
� K�.&L� 6!2� ���� 5�� 6� ���� (@	
� �!>!D� G�&� ��!�
� 5��� Q%�� �2�� �)2#� �

���
� .2%� :
0 �!>!D�
� .5!� 
� �4�� 5�� �� Q%�� �2�� �����
� %%2��.1  

    !" �� 6� D�%�
� ;�� -!8�%� @&��	� I���D� 6� %�< (�!8! �
� 6� %�72
� 5!� 
� �)# ��,�:  

 T g�D	��� ���
� Q.2%� 6�� �*!	�
� 6�2� 6� 

 T g���%	 6�2� �!>!D�
� -%�� 

 T   O��	�WIP g;,4 � 

 T 6�� 6��.�
� ����
� �
�! � �8%	� /!� J� ����. 

 5!�  6� 6���� (F�	 !� K�+ :�8Kanban ��� !�� 5	��:  

� T   K$2
� @!�	 3� 6�+� !�� (�!>!D�
� F�%D 68 /!� J� :�8 -%D�	�
 �!����� 5!�  %����

K�.&L�� �����
.2  O��	� ���� 5�� 1�WIP �!>!D�
� ��8 F�%D 68 ��8 �D� �2 �*. 

@T � .���� 68 6�2� ����
� �2%� /!� J� :�8 -%D�	
� 6� !��* (��*�
� 5& ���� �* � �%�
!

 (�!�� 3� ��*� 5&
 Q�!	� /!� J� ��*� 5& 6�2� 6� Q%�%+
� 6� =�
 I N* (�!>!D�
� F�%D

5!� 
� K! � �*!2 �* �,��4� �!2�X� F�D� 6� 62�� �	!�	
� E)#�.3   

�T � :�8 -%D�	
� �!���8 5	�� �"	� !�� ���%� 6�2� �D� L� G��& 1�� (�D!	�
!� /!� J

�8%	� K!D4L� $!��2�4.  

• ���E���  4��	 ����	 : 

         ����� ��,�
� 6� C
)
 (6�.4�
� :�8 -%D�	
� � �� �!��!
� �� �!>!D�
� ��8 :�8 -%D�	
� 60

6!2�J� %�> �!>!D�
� ��8 . !'�� ��8! �
� ��� �
� 5�4�	� 1�!" �� (�!>!D�
� ��8 @!	
 -���8 :  

      5!�  �*Toyota Kanban System ��
!�
� �'��
!� �!>!D�
� ��8 @	�5:  

�!>!D�
� ��8) =�����
� O���
� /!� J� ���2(∗) /!� J� %!�� � -%�* + �&
!��
� 6�. + %!�� � -%�*

 @	
� +6!�L� ���� (\ K�.&a
 �	!��
� ���
�SNP.  

  

                                                 
1 - Wallace J. Hopp. Mark L. Spearman. P; 136-137. 

2 - Fawzi Abdullah. « Lean Manufacturing Tools And Techniques In The Process Industry With A Focus 

Steel ». A DissertaHon Presented to university of piUsburgh.2003. P; 14. 

3 - U.S. KARMARKAR. « Push, Pull And Hybrid Control Schemes”. Tijdschrift voor Economie en 

Management. 1991. Vol. 26, No. 3, 345-363. P ; 353. 

4 - J. BENDERS and J. RIEZEBOS. “Period batch control: classic, not outdated “. production planning & 

control, 2002, vol. 13, no. 6, 497±506. P; 502. 

5- Chun-Che Huang And Andrew Kusiak. Op. Cit, P;1  �73  174 
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����� :  ��5� �B	�%Kanban: 

       5!�  ��'�� 6� F�	 !�� B+��Kanban  5!� 
 $�� �+*� �# /!� J� D�D4 O��	� �*

 C�� @	 5��� (/!� J� �!��D�� ���� 6�� ���!" 
� ��%�
� 6� ��&!� J� ������
 %� � Q)
�� (@	
�

���!	
� ��%�
� 6� �!��D��
�.  

      6� �2 W4
 ��
Wallace J. Hopp  �Mark L. Spearman   5!�  F��D� ����*Kanban  D!� 
� �*

��
!�
�:1  

 T  ;�,4�WIP /!� J� -%�� 6�.� : 5!�  �*kanban  5�� � 5��WIP  (�!>!D�
� F�%D 68

 O��	� ���� ;�,4� :
0 C
) Q�9��WIPg%�>� G� ��
� -%�� �!>�� !+�� 6�2�� (  

T �	?	 %72� /!� e
 F*�� :Smoother Production Flow 

 O��	� �* �!����
� B�2 F�%D 68WIP %�%��	3� :
0 ���� �!&%4� ���& 5!� 
� F�� (

g�!�>��
� 5�?��  

 T -��&
� 6�	� : 6� ��
!�
� �!���	�
� ���� 3 -%��> /!� J� -%�� I�* 6�2� Q)
� 5!� 
� 60

��D�� :
0 Q�9� !� 6!8%	 G� ��
� -�!80 ����8 60� �����
� �!&� �
�  C
)
 �*!+0 (/!� J� D4

@���
� $!��2�� �&
!��
� 6�� �>�
� ;�,4�� B�	� -%���
� /!� J� -%�� 6N* . 6N* �&�� 2�

 5!� Kanban gC
)
 D�� %*�� !�2 (�+*� ��8�  :�8 ����
 �"& F�D� 

 T $�
!2�
� ;�,4� : 5!�  %#�& 60Kanban  :�8 -%D�	
� �#WIP �+�� ��K�%&0 )4�� �"* (

!"&J �(stress) (5!� 
�  O��	� �* ;�,4� �2 6LWIP  ��
� �2!��
� F�4� 6� I X� 6�

g!",>�� :
0 Q�9� !��%� (� .���� %�< �
! �* ��&!� J� �����
� ��&� 

      %72� � �%� �  I&��
� 62�� �2!��
� E)# � �?4 6�* (I��8�(leaner) /!� J� �* .

G	�� F!D  :�8 �,�� �����
� E)#  �,���
� %�! �
� F�%D 68(analogy)  K!�
� ;�,4�


)6�.4�
� (%�4�
� %!"�J %" 
� �*)�2!��
� .( G� ��
!8 -K!,2� .���� 5!� 
� 6N* (�&�� 2

�+,4 � $�
!2�.        

����4 :  ��5�� ���>�kanban:  

      ��� � 5���� R�+�� �
�! � ��
� �!	�%�
� ����� ��
kanban%�
� E)# �8� �� ( -��
 �!	�

 g��%D�
� �!�+%,
� (/)!� 
� =	�� �2!�# (-%D	�
� $��#L� (-�����
� @�
!	L� R� � !" � @!�	�

g/!� J� ���� !#%�<�.    

                                                 
1 - Wallace J. Hopp. Mark L. Spearman. P; 137-138. 
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      68 $�2
� �&� 6� �����	�
� �!� ���
 $� �� � ���&%� � %!�� 5����
 �
�!� �# -%�,
� E)#

5���� %��!��∗  ��� �Kanban .�	 (��� !��*� %��!�� ����
 -�����
� /)!� 
� :�8 K�+
� D��	� 5�

��
!�
� W�!�4
� :�8 �!��83� 5� (C
) �&� 6�� 5����
�:1   

1.  /)�� 
� ���2%�Model structure : ��+!�%
� �&�%�
� @�2�%�
� �����(M) -!2!�
� ((S) (

 $�2%!� �	?	(M) ��!�J� ����
� ((ST)( @�2�%�� O%4�(O). 

2. �
� �4�� Solution approach: !�0 �
� 6�2� �>: 

 T  �����8Heuristicg 

 T  F�>�Exact : ��2%
� �&�%�
�(D) ���!2��
� �&�%�
� ((I) ��D4
� �&�%�
� ((L) �&�%�
� (

 �D��4�
� ���!2��
�(M) ��D4
� %�< ���!2��
� �&�%�
� ((N). 

3. �%�
� ��%�'��% :�# ��%�'��
� 6� �8��&� :�8 �����: 

 T D�
� ��8 �!>!(N)g 

 T  @�D
� -%�*(O)g 

 T  6!�L� 6�.4� O��	�(S)g 

 T  �>!D�
� 5&(K). 

4. K��L� =��!�� : 

 T  �!>!D�
� ��8(N)g 

 T  5��4�	3�(U)g 

 T O%4� =��!��  : 6�.4�
!� �!,�3� �,�2�(I) )!, 
� �,�2� ((S) �&!
� �	 ��	  ((F). 

5. $��#L� :6� �2 $��#L� 5+�2: 

 T �2�
� ;�,4��, (M)����� ( :,�2� 6�.4�
!� �!,�3� �(H.I) ��'��
� $�
!2� ((O) )!, 
� �,�2� (

(S) ���8J� �,�2� ((S.T)g 

 T  6�.4�
� ;�,4�(M)g 

 T  ��&!� J� �>!D
� 5����(M). 

6. /!� J� ����Setting) :��,�4
!� %����
� 62�� !� ��( 

                                                 
��L&,9 g# ا-'5��D =#��8 -ـ -  ∗PD9 5 ا$'�&د=: Parameters Design 

1 - M. S. AKTURK, and F. ERHUN. Op, Cit. P; 3861. 

2 - M. S. AKTURK, and F. ERHUN. Ibid. P; 3861  
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 T  F	 
� I���	� 62�� !� �� G ���
 ��4��
� @��%�
�Layout :3P� @�%� 6� 62�� G ��
� �* �

�2� :�8 : G��&� -%&�(A) �	�	�� ((S) ���'� ��� 6��� �2�� ((N). 

 T -%�,
� �>� : -%�,
� ����� 6�2� �>(M) -%�,
� Q�!� �� ((S).  

 T /�� �
� : /� ��
� �����(M)  /�� �
� Q�!� ��(S). 

 T ��%�
� : ��%�
� �����(M)  ��%�
� Q�!� ��(S). 

 T �>!D
� : -��� �>!D(C)  -��� %�< �>!D ��(U) �!��
� �>!D
� F�* ���� Q� . 

7.  5!�  R� Kanban : 

 5!� Kanban  �>!D�
� ��! 7(D) 5!� � (Kanban  �>!D�
� Q�!�(S)  

8. �!�+%,
�: 

 T �!>!D�
� 5& : $�%�� 5&
� 6�2� 6� !�0(K) -��
� 5& 6�2� �� ((U) . 

 T Stochasticity )� 5�8 �&%� (��+%�
� (�������
��2X�
 :(@�D
� (D) %!�� 3� 6�. ((L) 6�. (

 ��'��
� �� �&
!��
�(P) ���8J� 6�. ((S)g 

 T /!� J� -%�� : ���!7 /!� J� ��%�*(F) %��	� /!� 0 ((C)g 

 T ����
� �
�! � : ���!7 @	
� -%��(F) ���
 �� �� M ((I)g 

 T )!,  6��� (N)g 

 T 5!� 
� ���8!* : %��	� %�< @�D(D)�* ��7
� 5�8 (  �3P�(M) ��%�
� 6�� 6.���
� 5�8 ((I) (

 �&
!��
� -�!80∗

(R)) .F��
� %� � (E?8� $%L� ��
�� �*%��
 .(..: 

  5>% ���&
� �* ��4��
� �!	�%�
� �* /)!� 
� @�<� 60:3  �	?	 (��+!�%
� �&�%�
� :�8 ����8� (

��!�J� ����
�� -!2!�
� @��	� ($�2%!� .� �&�� I � %�< 5� O%4� F%D ����	� ���! 7�	� �!	�%

 6�� 8 �� !"��&O%4� . F�>� �� �����8 6�2� �> �
� �4�� 6N* (%4M @ !& 6�)D��+�.(  

     5!&� (�!>!D�
� ��8 :�8 �	!	� �2�� ����� ������
� /)!� 
� 6N* (%�%�
� ��%�'�� W4� !��*

�8 ��%��
� ��&�%�
� /)!�  ����� 6� �* (�!>!D�
� 6�.4� �!���	� (@�D
� �� @	
� -%�* ��D :

6!�L� .  

       ��
!�
� K��L� =��!�� C%��� �  :�8� ����	� -!2!�
� /)!� 
 ��	 
!� : 5��4�	� (�!>!D�
� ��8

 ����D
� %4X� �,�2� (6�.4�
!� �!,�3� �,�2� (�
P�BackOrder @�D
!� K!*�
� ��	 � (∗

Fill rate (

                                                 
∗  -  ���& �* !"��4�� �"	�
 C
)� (���!	
� %�! �
� :
0 -%!�e
 �� ��?
� $%L� �!��8� 5� ��
.  F��
� %� � ���,�
� 6� ��.�
�
1 
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	  $�%�� 62���6�.4�
� 6� !�%�* 6��.
� �&! �	
 �����
� ��	 
� !" � @�D
!� K!*�
� ��1 . !�� 6)0

%2)
� �,
!	 %��!��
� 6� �,��4� �!��2%� -%!�8 /)!� 
� 6� ���
� 62�� F�	.  

      6�.4�
� ;�,4� :
0 �� ($�
!2�
� ;�,4� :
0 ������
� /)!� 
� $�"� 6� 62�� . �� �� �&� 6�*

* ($�
!2�
� )!,  �,�2� (6�.4�
!� �!,�3� �,�2� �7� ���	� �2�� !"�
0 %� � 62�� �,�2�
� B�D�� 6N

��'��
� �,�2� �7� ����&� �� (���8J� �,�2�� (6�.4�
� .h
 %4M $�# C! #� :(Stochastic models) 

��&!� J� �>!D
� 5���� �#�.  

       /!� J� ���� 6�+��– "��8 : �� ��
� ��,�4
� ��/)�� 
� ! T   ��%�,
� ��8 (G ���
 ��4��
� @��%�
�

�>!D
�� (��%�
� ��8 (K�.&L� ��8 (�� �.
�.  

      ��� � �, � !�2kanban �>!D�
� ��! 7 5!�  �� (�>!D�
� O�!� 5!�  :
0 . �!�+%,
� W4� !��*

 (�>!D�
� 5&� F���� :
�L� ��+%,
!* (���&
� �* O%4L� �# !"��4�� 5� ��* �* ���4
� � !2 �)N*

%!���2 %���� 3 �>!D�
� 5& 6� � �� �)# �<%!* ���&
� .(5!� 
� ����D� D��%�* �� !7
� ��+%,
� !��  !�N*

 �*�� 5!� 
� 6�2� 6�(Stochastic)  ��� 6�2� 6� �� (�2X�
� 5�8 �
!� 5	�� /!� J� ���� 6� Q�

(Deterministic)���
� ��%�'��
� 6� � �� !�� (�>�� !#���� 62�� �� .���4
� C%�� (C
)
 �&�� �T  �*

���&
� T ���>�
� �� -���
� /)!� �
 ��	 
!� �<%!* .  

        �* �)# (���!7 /!� 0 ��%�* !"
 ��
�� %��	� /!� 0 !"
 ��
� /)!� 
� 6�� /!� J� -%�� F%,� !�2

�7
!7
� ��+%,
� .���
� �
�! � ��
M ����%
� ��+%,
� ������%�� �� �� M !�0 (� . ������ �	�!4
� ��+%,
� 60

I� A��	� %4X�
� 6� :
0 %��� ! # �<%!,
� ���4
!* (@�D
!� K!*�
� %4X�� . ���8!,� F���� -%�4L� ��+%,
��

I 8 6��p� 5!� 
� �* ��7
� 5�8 6N* C
) ��8!� g�<%!* ���4
� C%�� �!�* 5!� 
� 6!2 �)N* (5!� 
�.  

     (��� !��* � �.
� !"�	�	�
 !�*� %��4� �2�� �!	�%�
� E)# ;%8 5��	:  

 T  6� �2 5!>Kimura  �Terada )1981 ( ��� � $���kanban  O��	� �!���� %7� %!��4��

 ���� �* 6�.4�
�JIT . 5!� 
 ��	!	� �3�!�� -�8 ����> 1�Kanban   :�8� -����� ��%��

�>!D�
 ���. ������ �	�	�� �2�2 6� C
)� ( :�8 @�D
� �* �!����
� 6� $�2 %!"�0 �&�

 G��& �* 6�.4�
� O��	�� /!� J� �* �!����
� :�8 ��&% �2��� %79� ��!" 
� /�� �
�

��%�
� . 

                                                                                                                                                              
∗ T   -%!�8 60Fill rate  B�D�� 5�4�	� 6!�L� 6� %�72 �*� (@�D
!� K!*�
� ��	  !" � ���
� 6!2 B�D��2� (K!*�
� ��	  � ��
"���4
� O��	� "$��%�2. (���� O%4� �!���4�	� !"
 6� %�<Fill rate (unit, line, order) .  

1 - Arthur V. Hill. “ The Encyclopedia Of Operations Management”. Production Operations Management 

Society. 2003. P;17 

2 - Chun-Che Huang And Andrew Kusiak. Op. Cit, P;177. 
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   � @�D
� 5& 6!2 !��2 ���.� �!����
� 6� %!"�J -!2!�
� 6!7!�
� 5�4�	� ��
�/ �>� ��

6�%��2 %!�� 3�.1
 

T  !��Huang  6�%4M�)1983 ( 5!�  -!2!�� ���!>kanban  ������ ��%�
� ����� �&!� 0 5!� 


��2�%�L� G� ��
� ���� G� I,��2� �&� 6� D�D4
� . ����
� �� :2!p�
� /!� J� 5!�  6�+��

(Simulate)  -%�'�� �&
!��
� �!>��)!����D R.���( %�'�� �	��%
� /!� J� ���& () G��� @�D
�

�	L� G�.��
�(� 5�8� (/!� J� ��%� 6�� 6.���
.  �!>�� �* %�'�
� 6� 6!7!�
� H� �	��

 @ &�
 �+�!* �>!D %�*�� @&� C
)
� /!� J� ��%� ���� �
! �* ���.� @�D
� 5&� �&
!��
�

�!>! �43� . �	�%� 68 I����� �*�Huang  ����Monden )1984 ( 6�2� 6� @&� 5!�  6�

�
� �!����
� G� $�2�
� :�8 %�!> ��	 � �!*�% � ��� �* @�D�
 ����10 % /!� J� ���& 68

Q%"�
�2.  

 T  6� �2 !"� 5!> ��
� �	�%�
� 60Bitran � Chang)1987 ( !"� 5!> ��
� �	�%��
 ������ �#

Kimura I���.� .1�  ���!2�� ��D4 %�< �<!�� !��>)���
� ���8J� ���� ( ��� L

kanban
3. 

 T  !��Rees  6�%4M�)1987 (* ���� �* ������ �2�� �!>!D�
� ��8 �����
 ���%D ��%�D ��

%!�� 3� -%�* %����� @�D
� G>�� F�%D 68 (-%��	� %�< /!� 04. 

 T Miyazaki  6�%4M�)1988( 6�.4�
� D	��� ���� �&� 6� ((WIP)  @	
� -%�* �
! �*

 ��� L ���!7
�kanban ���!��>3� @�D
� ���2 /)��  ������ ���!> ((EOQ) . ����� $�"�

����D
� ���80 �,�2��  I� �,��
� 6�.4�
� D	���5. 

 T  6� �2 =%�Karmarkar  � Kekre )1989( �>� :�8 ��*�
� 5& ���� �	!�	 %�7X� (

 O��	�� /!� J� %!�� �WIP  5!�  6� �2  �&)�  F�%D 68 (G� ��
� ���4 K����Kanban 

 �	?	 5��4�	!� (�>!D�
� Q�!�� ��! 7$�2%!�. 

5!� 
� K��� :�8 5"� %�7X� !"
 ��*�
� 5& ���� �	!�	 6� ���7� H�!� 
�.6  

                                                 
1 - M. S. AKTURK, and F. ERHUN. Ibid. P; 3862.   

2 - M. S. AKTURK, and F. ERHUN. Op Cit. P; 3862.3864. 

3 - Charles Corbett and Enver Yiicesan. “Modeling Just-In-Time Production Systems: A Critical 

Review”.Proceedings of the 1993 Winter SimulaHon Conference. P; 821. 

4 - Wallace J. Hopp, M. L. ROOF. Bid. P;869. 

5 - M. S. AKTURK, and F. ERHUN. Ibid. P; 3862 

6 -  Chun-Che Huang And Andrew Kusiak. Op. Cit, P;179. 
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 T  6� �2 %�DWang, H.    �Wang, H. P. )1990( C
)� ($�2%!� �	?	 5��4�	!� /)��  (

h� .���� /!� 0 ���� �* �7�L� �!>!D�
� ��8 ����
 : 5!�  (��%�
� ��8� /�� �
� ����

kanban 
� ��! 7��%� �2
 -��� @	 �>!D� G� �>!D� . D4 :�8 F�D� 6� 62�� /)�� 
� �)#

Q%&� �2� :�8 �� (�	�	�� �&!� 0. 

  ���3 : ��5�� )'���Kanban : ������ ����!	���>��	.  
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� ��8  
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� 5& 
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        ��&!� J� �>!D
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A N    A A S F	 
�  
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� F*L� 

M M S   S M S /�� �
� 

M M M   M M M ��%�
� 

C U    C C U �>!D
� 

S D S.D D D D D D Q�!� � Kanban)4ع  7 !�� �
K K  K U K K K �>!D�
� 5&  

 D D.P  L  D.P D �������
� 

F C F F C F C F /!� J� -%�� 

I I I F I I I I ����
� �
�! � 

     X    A��	� %�< )!, 
�
I� 

 M    D  I 5!� 
� ���8!* 

       Source : M. S. Akturk, And F. Erhun. “An Overview Of Design And Operational Issues Of  

Kanban  Systems “, int. j. prod. res., 1999, vol. 37, no. 17, P; 3863 
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T  6!7!�
� 5�4�	�Bard  �Golony )1991(  ���!2��
�� �D��4�
� ��D4
� �&�%�
� �<!�� (

h� .���� /!� 0 ���� �* (��%� �2 �* �!>!D�
� ��8 ����
 : ��%� (��%�
� ���� (/�� �
� ����

��!8 G��&� .�,��
� 6�.4�
� ;�,4� �# $�"
� 6!2�  @�D
 )!, 
�� ���8J� �,�2� ;�,4� (I�

 5!� 
 ��	!	L� �8���
� G� ;%!��
� 6���  (��� D�D4� F*�� :D��Kanban
1 . �)# %�����

-%��> %!�� 3� -%�*� ��!7 @�D
� 6�2� !�� 8 ��& 5�?� /)�� 
�.2   

 

 

        

 ا-KFـ� 1993 1993 1994 1994 1995 1996 1996 1997
O.S S M O S M M C 4ذج�K-آ��� ا#=  
     X   �k4اY$   

  I   N. M   d�Iد 

  X X  X X X ت&I&P�-د ا�$  
  

 

        R�P-ة ا#'" 

   X    X 9&نGون اOf9 

  X      �I&P�-56 ا  

    X  X  ت&I&P�-د ا�$  

 اf'�l�ام        

I.F I.F       ى#nأ ?�L&H9 

  H.ST H.S.ST  O H.S H.S �@�  ا-':

 ا-�Ofون        

 ا-�I&P ا()'&��8        

S S A  S   S dFK-ا  

S M M S S M  M �K9O-ا d"Gا 

S M M S S M M M 4ج'K�-ا 

M M M S M S M M �� ا-�# 

 C C C  C   �I&P-ا 

S D D D D D D S أو أ &دي �k&Ko  4ع(Kanban 
K   U K K  K -56 ا �I&P�  

D.P.S D.P  D D.P   D.P ��k4اY,-ا 

F C F F C F  F دورة ا()'&ج 

I I I I I I I I و-� ا-�4اد&K9 

 X    X    4ح�F9 #�J ذ&@K-ا
]< 

M     D   م&AK-ا ���$&" 

                                                 
1 - Charles CorbeU and Enver Yiicesan. Op. Cit. P;821. 

2 - Wallace J. Hopp, M. L. ROOF. Op. Cit. P;869. 
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T  5�>Askin  6�%4M�)1993( ���� �&� 6� ($�2%!� �	?	 :�8 I��2%� �* ����� /)��  (

L� ���
�h� .���� ���� �* /!� J� �!>!D�
 �7� : ���� (/�� �
� ���� (�	�	�� �&!� 0 D4

��%�
� .6�.4�
� )!,  �,�2� ;�,4�� I� �,��
� 6�.4�
� ����� :
0 $�"� /)�� 
� �)#.1  

 T  I��> Q)
� /)�� 
�Gunasekaran  6�%4M�)1993( ���,�
� 6� K��� I�
0 F%D�
� 5��	 (

!�3. 

 T  A%�>�Mitwasi  � Askin )1994( -����� -��� /!� 0 ��%�
 ��!2�� �+!�% /)��  (

 (�!�* 5!� 
� (-%��> ���8J� �!>�� (�&%!4 %�'�� @�D
� 6� ;%�,� (-��� �>!D G� (/�� �
�

A��	� %�< 6�.4�
� )!,  . 

 T   !� ��Takahashi )1994( �!>!D� ��8� /!� J� �!>!D� ��8 ����
 -!2!� /)��  5�> (

 Q� (������8 $�%� �� �	�	�� �&!� 0 5!�  G� ��� /�� � !"� /!� 0 ���� �* (@	
�

!�!< G�.�� G��� �&
!��
� -%�* 6�.� �	L� G�.��
� G��� @�D
� . ���
� 6� 1!�
� ;%�*� ��
�

 @	
� %!�� � �>� ($�%�� �!>!D��
 ��2
�I� A��	� K�� ����D
� %4X�� (��"�.2  

 T  %2���Ohno 4M� 6�%)1995( �?4 6� C
)� 6!�L� 6�.4�
 :�7�
� 5��
� ����
 ���.%��4 (

�!>!D�
� ��8 ���� .��� �&
!�� 6�.� �����8 @�D �� �)#�.3  

 T  5��>Philipoom  6�%4M�)1996((  /�� � !"� /!� 0 ����
 (�D4 %�< ��!2�� �+!�% /)�� 

��%�,
�� ��%�
� -������ (����� .
0 $�"� /)�� 
� 6� C
)� !"�!&�� �!>!D�
� ��8 ���� :

6�.4�
!� �!,�3�� ���8J� $�
!2� ;�,4� �?4. 

T  %��4�Berkley )1996( 5!�  �
! �* �)#� 5!� 
� K��� :�8 �!>!D�
� 5& %�7X� (Kanban 

�>!D�
� ��! 7 -����� ��%�� ����� /�� �
 . O��	� �* �7��� K��L� =��!�� 60WIP O��	�� (

���4 5!� 
� �>!D ���7� G� !"�!&�� �!>!D�
� ��8 �
��
� :�8 1!�
� %�'� 1� (6��.
� .

�!>!D�
� 5& 6!2 !��2 I X� -!2!�
� H�!�  %"��  O��	� 6!2 !��2 �%�'�WIP  � !2� �%�'�

�+*� �����
� ���4
� O��	� . !"	,  �# !"�!&�� �!>!D�
� ��8 6� �	�%�
� �!�+%* 6��

 �2
 ��	 
!��!&� �
�. 4  

                                                 
1 - M. S. AKTURK, and F. ERHUN. Op Cit. P; 3867 

2 - M. S. AKTURK, and F. ERHUN. Ibid. P; 3867 

3 - Chun-Che Huang And Andrew Kusiak. Ibid, P;179. 

4 - . S. AKTURK, and F. ERHUN. Op Cit. P; 3868. 
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 T  A%�>�Moeeni  6�%4M�)1997( ���%D :�8 � �	p� 5�����
 ��&" � (Taguchi
∗ �#� (

 ��> 6� �%�D ���%DGenichi Taguchi 6!�!�
� �* ���!�
� -��&
� ��>�%� F��D� 6�	�
1 .

 ��� � F��D� �&� 6� C
)�Kanban �2X�
� 5�8 6� -%��2 �&%�� 5	�� ���� �* . 5��� 1�

�7!�
� (��%��
� ��%�* (@�D
� D!� � �7� (5!� 
� K��� :�8 �����
� ��%�'��
� ��%�7X� �&)� � 6

��'��
� -�!80� ��D��
� 6�� !� -%�,
� (�&
!��
� �!>�� (���8J� �!>�� . ��&" �
� %!��4� 5� ��
�

���#� %72L� ��!�
� �# �>!D�
� 5& 6� 6�7!�
� ����� (-!2!�
� F�%D 68 �%���
�  ��	 
!�

5"�!� 
.2
 

����� :"/��� )'��� �1�4��	 ��%��	 ����� �����3: 

      5�>A. Gunasekaran  6�.4� (%���
� �* ��8� 
� 6�� �>?�
� =�	X�
 �+!�% /)��  (6�%4M�

WIP 5!�  �* �!�*�
� 5!&�� (JIT ���!��>3� �!��2
� ���� $�"� (/�� �
� ������ ��%�
� ����� (

 /!� e
5!� �
 ���2
� �,�2�
� ;�,4� F�%D 68.       

     ��*�
� 5!&� �
3�� 5!� �
 ���2
� $�
!2�
� %����
 A%���
� �+!�%
� /)�� 
�)�!>!D�
� 5!&�( �2 �* (

�!&� �
� �2
 ��	 
!�� ��%�.  

 ��L!2 �# ���4�	�
� .��%
�:  

 �  : /�� �
� .�%�:,… .1�g  

 O  : ��%�
� .�%�:,… .1�g  

�B :! �2!�
� ��8�  ��%�
� �*Og  

!� : /�� �
� :�8 @�D
��  g�� �. -�� �?4  

P�B : /�� ��
 ��	 
!� ���8J� �,�2��  ��%�
� �*Og  

Q�B : /�� ��
 ��	 
!� ��*�
� 5&�  ��%�
� �*Og  

-�B : ���4�
� ���
�L�)�>!D
� W��4� ( /�� ��
�  ��%�
� �*Og  

ФB :  �%�
� 6�� /!� J� ���� 6.���� �?4J� �,�2�O  �O � 1g  

S�B : /�� �
� �&
!�� K! 7� �����
� $�% � �����  ��%�
� �*Og  

T�B : /�� ��
 �����D
� ��'��
� �
! :
0 �����
� -�!8J ���4
� �����  ��%�
� �*Og  

                                                 
  .S  robust designا-4Hي أو ا-�'� 5"� أr Z�F=Taguchi ��D'-&< &:L#9#ق   -  ∗

1 - Marilyn M. Helms, Encyclopedia of Management, 5th (New York; Thomson gal,2006), pp; 734. 

2 - S. AKTURK, and F. ERHUN. Ibid. P; 3868. 

3 - A. Gunasekaran et al. « Determining economic inventory policies in a multi-stage just-in-time 

production system»,  InternaHonal Journal of ProducHon Economics, 30-31 (1993) 531-542. 
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�B :� 6�. /�� �
� 6� -�� �2
 �&
!��
�  ��%�
� �*Og  

U�B : /�� �
� 6� -�� �2
 �,�2�
��  ��%�
� �* �&
!��
� ���Og  

U�6 : /�� �
� 6� -�� �2
 ��
�L� -�!�
� �,�2��g  

V : �� �. -%�* �?4 -�� �2
 6�.4�
� �,�2�)�� �. -��(g  

�B :!� J� ��%�� ��8 /�� ��
 :D��
� @�D�
 /�  ��%�
� �*Og  

W�B : /�� �
� 6� ��*� �2
 �&
!��
� �>��  ��%�
� �*Og  

8�B : /�� �
� 6� ��*� �2 �!�2J �>�
� D	����  ��%�
� �*Og  

��B : /�� �
� 6� -�� �2
 �,�2�
� D	����  ��%�
� 6��O  �O � 1g  

X�B :����  /�� ��
 /!� J��  ��%�
� �*Og  

Y� : /�� ��
 ��*�
� 5&
 : �L� �
��g  

Z  :5!� �
 ���2
� �,�2�
�.  

�تW2'ا� :  

��
!�
� �!�+%,
� G+� 5� ��* (/)�� 
� K! �
:  

• g���� $�%��� 5�� � H� � �2 :�8 @�D
� 

•  g��*�
� 5!&� 68 ����	�� ���!7 ���80 �2
 ���8J� �,�2�  

•  G�.�� G��� �����
� $�% � (�!����
� �2 �&� 6�Poisson �	L� G�.��
� G��� ���4
� �>�� (

�
���
� :�8 ���4
� ����� D	��� $�% !�∗      g 

•    g!�
M �����
� �!&� �
� /!� 0 68 � �2!�
� $>��� (-%D�	
� 68 �����
� /%4� !�� 8 

• !* (���!" 
� �!&� �
� 6�.4� �,�2� �&�� 3 ��%�
� �* !"�&
!�� K!"� � �! 6�� �!&� �


-%�4L�. 

  

  

  

 

                                                 
∗  T   G�.��� �	L� G�.��
� 6� �2 6�� �>?8 ��&�� %�2)�
� ��,�
� 6��Poisson G�.�� @	 !8.�� $�% 3� ���� 6!2 �)N* (

Poisson  E%�> D	����λ 6�*�% 0 6�� -%�,
� 6N*T  �>� Q� ���4
�–  E%�> D	���� �	L� G�.��
� G���
A[  �)# W�!�4 6�� (

�# D	���
� 6� G�.��
� :
A7 �# 6�!��
�� :

A\]) . 1�u � (���4
� ���� �7��λ $�% 3� ���� �7�� .-��� �� �. -%�* �* C
)� .(.
D	���
� Q�!	� Q%!���
� $�% 3� 6N* �
!�
!��.  



�*�
א�	�א)'��&א�6�F:�א6/!#�א(��=4�dא�I0 

 

 

54 

aV�V�  : ا�-�@ذج ا

       ��
!�
� $�
!2�
� 5!� �
 ���2
� �,�2�
� 6�+�� : -��&
� :�8 ��!>%
� 68 ���! 
� �,�2�
� (���8J� �,�2�

 %���
� �*(Quality at source)� ���� �* 6.���
� �?�4� 68 ���! 
� �,�2�
�� (/!� J .    

1. ���8J� �,�2�: 

��
!�
� �'��
!� �D�� (��%�
� �2 �*� �!&� �
� �2 %!��8!� ��2
� ���8J� �,�2�:  

??^!�Q�B_
`
B

a
� P�B                                               �1�   

2. %���
� �* -��&
� :�8 ��!>%
� 68 ���! 
� �,�2�
� :� E)# @�	� �!�*�
� %!�� � 6� X� � �,�2�


�����
� :�8 ��!>%
� �&� 6� !"��'�� -�!80� � �2!�
� $>��. 

  

 :�	� !� �����
� ��!>%  58��"%���
� � 8 -��&
!�" ;,4�� ��8� 
� 6	� C� ?� ��
�� (

�����
� �!&� �
 � $��
� O��	� ." X� 6� !"��'�� -�!80� � �2!�
� $�>�� ����8 6� %�< 6� !

 6�.4� F�4�WIP �,�2� I�� ��� Q)
��.  

    �
!�
!2 �D�� ��*�
� �&
!�� �>� 60:  

W�B � Q�B b ��B                                                         �2� 
      �	L� G�.��
� G��� (� ��� � �2!�
 �����
� 68 6�*�% 0 6�� �>�
� 6� ;�%�*� 5� ��
 . 6N* (C
)


 G�.�� G��� �� �. -�� �2 �* �!*�% 3� ��8Poisson . �
�� �# $�% 3� ���� 6N* (C
) 68 ?+*

�����
� ����D� (K��a
 ���
� .�,� (� �2!�
� %�8 �*.  

       !"���4 5�� -%� �2 �* �����
� �!*�% � 6� ;�%�*!�)!"���� ( �'�� �* ��!�
� $%D 6�

 3� $� /)��  -���
� ����4
� -! �
� �) %!��M/M/1
∗ .  

                                                 
∗T  /)�� M/M/1  �#��
!�
� �!�+%,
� :�8 : �� (%!�� 3� $�,� ��2��
 ��+!�%
� /)!� 
� ��:   
 T  %�! �
� ���� @��	�)�!*�% 3� ( g!�����8 6�2� 5!� 
� :
0T  I � -%�!'�
� %�! �
� ��8� 5!� 
� :
0 ���!�
� %�! �
� ��8

 G�.�� G���Poisson gT  g�	L� G�.��
� G��� ���4
� -��T � .2%� ��&� g-��� ��%� �* ���4
� 5!��0 G� �� T  %�< 5!� 
� �>!D

 -����)���� %�< %!�� 3� $� (���
� 6� �>� ���4
� �*!72( gT  -�8!> F�D�FCFS 3�� 5�4� 3�� 5��
� Q�.  

 %����M/M1  ���� �2* (���
�� -�3�
� ���> 6�)$�% � 1�� (!7�� �# ���4�
 ��!"  �2� (-�3� ��!7�� �#��� �� . ���!,�


%� � %72�: 

 Fredirck S. Hillier & Gerald J. Lieberman, Introduction to Operation Research, 7th ed (New York; 

MacGraw-Hill, 2001), p; 834-890. 
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       �>�
� 6N* (I��8�)$�% � �2
 ���4
� 6�. I�
0 !*!+� %!�� 3� 6�. ( $%D 6� F%'�	�
� ��2
�

��
!�
� �'��
!� E%���� 62�� ($�% � �2
 ��*� �2:  1T�B � S�B                                                                  �3� 
        �&
!�� K! 7� �����
� �!*�% � 68 5&! 
� ��*� �2
 F%'�	�
� �>�
� D	��� :�8 ���
� 62��

��
!�
� �'��
� 6� (��*�
� C��:  

W�B ^ S�BT�B � S�B_                                                      �4� 
      � (I��8� @��D�
� ��2
� �>�
� D	��� ���� 62� ) ��*�
� �&
!�� �>� + F%'�	�
� �>�
� D	���

 �����
� �!*�% � 68 5&! 
� ��*�
� $%D 6� ( /�� ��
 ��	 
!��  ��%�
� �*O  68 C
)� (��*�
� �!�2J

��
!�
� �'��
� F�%D:  

8�B � W�B ^ T�BT�B � S�B_                                        �5� 
   /�� ��
 �� �. -�� �2 �* /!� J� ��%�� ��8 !���  ��%�
� �*O��� !�2 E�!&�� 62�� (:  

�B � ^!�Q�B_                                                        �6� 
      �* 1�� �> �����
� $�% � 6� !��  ���> ���� 6N* (/�� � QL ��*� Q� �&
!�� �?4 �>� Q�

@�� 6�2� /�� �
� . 68 ��&! 
� �,�2�
� �!&�J ��	 /�� �
� 6� -�� �2
 �,�2�
� D	��� 6N* (C
)
�

��� !�2 !"�	 62�� �,�2�
� E)# (��!>%
� ����8:  

��B � cU�B A � U�B2 d                                           �7� 
  ��� !�2 !#%���� 62�� (�����
� $�% � 68 u�! 
� 6�.4��
 ���2
� �,�2�
�:  

??ef�BQ�BW�B��Bg h S�BT�B � S�BijV
`
BIA

a
�IA              �8� 

3. !� J� ���� �* 6.���
� �?�4� 68 ���! 
� �,�2�
�6���
!��� 6���%� 6�� /: 

      5!�  F��D� Q� � 5!�  QL ��	!	L� $��#L� 6�� 6�JIT ���� 6�� 6.���
� 1��0 �# (

��>!���
� ��%�
� �* /!� J� .  

      ���4�	�
� �! �2!�
� ��8 :�8 ����� 6��� H� � /!� J /!� J� ���� 6N* ($�%�� �# !�2�

�����
� �* .���� 6N* (I��8�  ��2
� �>�
� �* �
�� �# � ��� ��%� �* 6��� /�� �
 /!� J�
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 �&
!��
 ���4�	�
� �! �2!�
� ��8 (/�� �
� �&
!��
 ���4�
� ���
�L� (��*� �2
 �����
� �!�2J

!#%�<� (��%�
� =,  �* /�� �
� . /!� J� ����8 � .���
 /!� J� ���� 6� :
0 -%!�J� %�&��

!���
� ��%�
� 6�����#L� ��!< �* 1� -�!� %���� (��>.  

      @!	 62�� /�� ��
 /!� J� �����  ��%�
� �*O��� !�2 (:  

X�B � ^-�B � �B8�B _,                                  �9� 
     1�: 

         
� %���=!���-�B    ���4�
� ���
�L� :
0)�>!D
� W��4� ( /�� ��
�  ��%�
� �*O (

 /�� �
� �&
!��
 ���4�
� �! �2!�
� ��8 ��p� 1���  ��%�
� �*O . 6� !��!	 ;%�*� ��


��7!��� �!�	 !"
 ��%� �2 �* �! �2!�
�  

    3��� 6�� 6.���
� :
0 ����
� �&� 6� (O%4� �"& 6�� �?4J� �,�2� %!��8� 5� (/!� J� �

/!� J� �3��� 6�� 6.���
� 5��� �>?�
� ��)� �D��%�
� $�
!2�
� �2 ���� ��
�� 6.���
!� . 6N* I��8�

 ��%�
� 6�� /!� J� �3��� �* 6.���
� 5�8 68 ��&! 
� �,�2�
�O  �O � 1 ��
!�
� �>?�
!� :D�� (:  

fkX�B � X�B Akg b Фlm                                       �10� 
  �,�2�
� E)# 6�+���)Фlm (6� �2 : (6�.4�
� )!,  �,�2� (�!�*�
� %!�� � 68 H�! 
� 6�.4�
� �,�2�

�! �2!�
� �D�� �,�2�.  

   �
� �2 �* �!&� �
� �2
 /!� J� �3��� �* 6.���
!� �?4J� 68 �&�! 
� �,�2�
� 6N* (I��8� (��%

�
!�
� �2�
!� :D�� 6� 62��:  

n??okX�B � Xlm AkpФ�B` A
BIA

a
�IA q               �11� 

*C"5 ا��c�d:1
 

    ���2 �,�2� : �� G� (��%� �2 �*� /�� � �2
 ��	 
!� ��*��
 :�7�
� 5!&L� ���� �* ��2�� �7���

��8 ���
� 62�� -%�4L� E)# (5!� �
 6� $�
!2�
� �3�!�� G�& F�%D 68 !")1 ( :
0)8( �
�!��
�� (

)11 .(��� !�2 ��*�
� 5& ���� ��2�� �<!�� 62�� I��8�:  

                                                 
1 - A. Gunasekaran et al. Ibid. 
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       ;�,4�:  

r �??^!�Q�B_
`
B

a
� P�B �??ef�BQ�BW�B��Bg h S�BT�B � S�BijV

`
BIA

a
�IA

� n??okX�B � X�B AkpФ�B` A
BIA

a
�IA q,             �12�. 

      ����
� ��:  

T�B L S�B ,                  E�, O.                 �13�. Q�B H !�B ,                  E�, O.                 �13�. Q�B G Y� ,                  E�, O.                 �14�. 
        ���
�)13( ���� 6� %�2� 6�2� 6� @&� (�����
� :�8 ��!>%�
 ���4
� ���� 6� :
0 %��� (

 ���
� g��%� Q� �* /�� � �2
 ��	 
!� �!*�% 3�)14 ( : �L� �
� !�� g��*�
� 5&
 :�8� � �D��

��*�
� 5&
  ���
!� �7��)15.(  

.��E��	 ���E��	 ��I:1   

    ��
!�
� �'��
� �?4 6� E%���� 62�� @��D�
� �!>!D�
� ��8:  

s�B � t!�f1 � u�BgvtX�B b w�Bv                             �16�. 
 1�s�B  (����D�
� �!>!D��
 ��2
� ���
� �7��u�B �7��  !�� (6!�L� ��!��w�B ���!
� ��	 68 %��� .

 6� �2 5�> �%��8� /)�� 
� �)# �*�u�B  �w�B ������� -���. 

      F!���� :�8 �8!	� (D�D4��
 /)�� 2 I,�� 62�� (6�7!�
� I��> Q)
� /)�� 
� ;%8 5� 6� ���

��*�
� 5& ���� �!	!�	 �� ��!�
� %!2*L� .+* ���� �!	!�	 6�� �>?�
� B+�� �"* (C
) 68 ?

 5!�  �* /!� J� � .���� (%���
� �* ��8� 
� (��*�
� 5&JIT . )4X� ��
� �!	!�	�
 !�8� �7�� I � !�2

/!� J� �3��� 6�� 6.���
� 1��0 -%�%+ %!��83� 6���.  

        6�%!��� C! # 6� H� �	  (���!	
� �!	�%�
� ;%8 �?4 6� �* �	!	� �2�� !�"��8 �!��83� 5�

 ��� � 5���� ����8Kanban!�#� ( : ��
� �!	�%�
� 6� ����
� 6� %�< (�!>!D�
� ��8� �>!D�
� 5&

�7� (B+�� �2�� �>!D�
� 5& %!��� :�8 ����8� :Karmarkar  
 Kekre )1989( (Philipoom 

 6�%4M�)1996( (
 Moeeni  6�%4M�)1997(� ( A. Gunasekaran 6�%4M�.  

                                                 
1 - A. Gunasekaran et al. Ibid. 
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  =%� 6� �*Berkley )1996 ( �!>!D�
� 5!&� 6� ;%�*� I 2
 (5!� 
� K��� :�8 �>!D�
� 5& %�7X�

@�D
� D�  68 %� 
� ;'� G+�� .  

     !#��8 ���� 62�� I��8� (-!D�� �!>!D�
� 5!&� 6X� ;%�,� /)!� 
� @�<� 60 . (����
� �* 62
�

 !#��8� �!>!D�
� 5!&� 6� �2� M �2�� !�#���� @&� C
)
 (5!� 
� K��� :�8 %�7X� !�"
 . 68 ?+*

/)��  �&�� 3 (C
) T�	�%�
� 5"���� ��
� /)!� 
� 6�� 6� T   /)��  K! 7�	!�Miyazaki  6�%4M�

)1988(.�"&�
�� @	
� �!>!D� F�%D 68 �����
 �� P� %�< �
�! �
� ����	� Q)
� (.  

    # :
0 (! # -%!�J� %�&�B	�
� -%�* �?4 �!	�%�
� �2 ���� 5
 ���&%�
� � %!��
� �) . C�� 6� %�<

��
���
� -%�,
� �* I�
0 F%D�
� 5��	 !� �)#� (�!#!&�� -�8 �* ���� 6� 62�� �!	�%�
�. 
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G��%
� 1��
� :�7�L� /!� J� !�&�
� 2�  Optimized Production Technology 

       :�8  5!�  !"�� ��
� -.����
� �!!& 
� 6� 5<%
�(MRP)  @�
!	�� �������
� /!� J� 5� � � %!��

I !* (6�.4�
� :�8 ��!>%
� T  -�8 @!�	L�–  � !�!�
� /!� J� 5!�  5!�� $�>�
� 68 .&8(JIT) ��* (

R�� � G��& �
�.0� (H� ��
 K$2
� @!�	 3� 6�	�
 I����!> :�8 %�4L� �)# 6#%�  68 ?+* (R!�+
�

-%��2
� ��	*! �
� !��.��
 I���� . ���D4 R!��J ���%'
� �8! �
� �* 6�
��	�
� � 8 ��<%
� ��
�� �)


6!�!�
� �* -%�D��
� �8! �
� .�!����
�� /!� J� -%��0 5!��#� @)& ���& %4� �4�� F7� � C
)
 �&�� � .� �� �� �� �  � �� �� �� �

 5!�  $���)OPT ( G�&� �&�%�� �� �� I X�����
 D�D4�
� ��!�  6� �2 !��.� 6��% �

 ���%D $
X�� )0 (� P� /!� J�� (��8! �
�)OPT (  -K!,2� ��&�%� ��&!�� ��)� ���!2�� �! !�� -�8!> 6�

 �%����
 $�4
� :
0 �
��& E� !	�� (�&%
� �%����
 5!�J� :
�� ��>�� /!� 0 ���& ��
�� :
0 Q�9� ��
!8

�&%
� %�< . 5!�  5���)OPT (  5!�  �"&�� ��
� �?2���
 ��
!8 -K!,2 ��) �&
!��)(MRP  @�	�

 �,	�* �!��8!� (/!� J� ��*�
 ��!7
� 5&
�(JIT) ��%�
� 6�� �!�� ?
 O%4�� /!� e
 ��*� 5��4�	!�.  

 5!� 
 ?�!2�� !,�%�� 1��
� 6�+��)OPT (  (��	!	L� E�8��>� I�,	�*� (I��",� 1� 6�


� �! �2�� �?4 6� C
)� (��
!�
� -K!,2
� ��) �
��&
� ��
��
 ���D �
� ��K�%&J�� ���
� ���2�#� (5!� 

��
!�
� ��	��%
� ��%�,
� :  

 �7�L� /!� J� !�&�
� 2� 5!�  5�",�)OPT (؛ 

 g�tـو4Iا$ ) OPT(&م ــ@� )Aـــ�F"ـ 

 5!� 
 ��	��%
� %�! �
�)OPT (؛ 

 !� J� !�&�
� 2� 5!�  @��8� !��.��7�L� /.(OPT (  
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2�� : 4��	 )���*	 ��������� ��5� ��-3� (OPT):  

����  -%2*(OPT) ، 5!81978  ��!�.�,
� -�!h��� 6�7!h�
� 6� �8��&� �
�!��Eli 

Goldratt
1 �!�	!
� 5��� 6���4�
� -�8!	��� (Cohen & Bazgal o�!��� 5!� 
� �,	�* 5����
 C
)� (


0 %� � -.���� /!� J� !�&�
� 2� 5!�  5	�� )0 (�������
� �4���
� 68 $��4� -���& -%�  �8! �
� :��7�L 

(OPT)  �&% %�< O%4�� (�&!� J� 5!� �
 @!�	 3� F��� �* 52�� �&% �%��� :
0 �!��
� �%���
�

�&%
� �%���
� �* D� L� � !	� 1�� !"�
��& 5�� .5!�  �4� �>�(OPT) 3�
� :
0 �?4 6� -���
� �!�

 �2%�COI  �!���D� ��� ��
� (E����� ��
� �!2%�
� �* 5!� 
� �!�&�%� ��'��� F��	�� ���4� ��
�

 6� %72L �.���� !!&  5!� 
�100  �2%� !" �� !2�%�� �* ��8! � -X� �General Motors2.  

�7�L� /!� J� !�&�
� 2� $�%�� 62���(OPT)  �
 ��	! 5!�  I X� :�8 5��� Q)
� /!� J� D�D4

 F! �43� ��8 .2�%� ����)�&%
� �%���
�( �!>! �43!� ������
� ����
�� �%���
� I�&�� �&� 6� �)#� (

 ��	!	� W�!�4 B+�� $�%��
� �)#� (����'��
� �!�, 
� W����� 6�.4�
� ;,4� �!&%4�
� 5����


5!� 
(OPT) �#�:3    

• 3�� : 1� (��	! 5!�  I �@�	!
� -�8!	�� F�D� 5!� 
!� ��!4 �!�&�%� C! # 6�.  

• !� !7 : �!&%4�
� F�� ��
� :�7�
� �
��&
� �# �	!	L� I*�# (/!� J� �
��&� D�D4�
 5!�  I �

�>L� ����'��
� �!�, 
�� : �L� 6�.4�
�� :�8L�.  

• !7
!7 :�a
 �	!	L� A!�,�
� �# �&%
� �%���
� -%��0 6� :�8 �29� I � �
��& �* B&! 
� K�

/!� J�.  

�����!2	:  

   �����
�� �! 2�
� (6���!�
!2 ��&!� J� �!����
� K��L ����D�
� %�! �
� �* �%���
� �7��� (�����

�!!	�
� C
)2� . %�< �%���
�� �&%
� �%���
� 6�� .����
� ������	!	L� 5�#!,�
� 6� �&%
� 

�,	�,
(OPT) (� 6� :�8 ��2X�
� G� F�� ��
� ���&
� ��
�� �* =!	L� ��� �%���
� 6� 6�8� 
� 6�� �>?�


-X� ��
 �	!	L� $�"
�.  

 5	�� @�� � �?4 ��!	
� @!�	 !� G ��
� �?4 ����
� @!�	 � � 8 1�� ��
� �!>! �43� ��7�� 62���

��P� �2�
� �* !�2 (%D�
� �* �,��4� K�.&� :
0:  

  

                                                 
1
- Robert ,Bruce Johnston, The problem with planning: The Significance of Theories of Activity for 

Operations Management. A Thesis Submitted to Monash University for the Degree of Doctor of 

Philosophy, March 1999. P;16 
2 T  (6!�	� ���*F�!	
� G&%�
�W (.180 T181. 
3 T ���8 5&  .F�!	
� G&%�
� .W:769. 
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  ���	10 :% 0��!� .���������!2	 Q/�� �E��	 "  

  

  

  

  

%���
�� اG=#و��، أ. د >�F&ن "�46B9 CDب، د. أ: ��H$. ،5 داود�&I ن&FJ تد�H وا�F�9 5)�G2 اB$#�ج وا����IJ#ا� KL$ ،

  186: ، ص)2005ا-���AK ا-,#>�� -�'���K ا(دار�L،: ا-H&ه#ة(
@!�	 � ��	  �# �22 @�� L� 6� ��!	
� @!�	 � ���� 60  K.&
� 6� ��!	
�D  �>L� K.&
� Q�

 K�.&L� �* @�� L� %D> %��'� ! 
�! �)0� (�%D>A, B, C, E  ��2
� @!�	 3� ���� 6� ��.� 3 C
) 6N*

 K.&
� %D> �* -�!�. Q� 62
� (@�� a
D @�� a
 ��2
� @!�	 3� ���� �* ��.� $�	 . ! %��8� �)0�

 6� I �A  :
0E �!���8 �� ��%� �#  K.&
� 6N* /!� J�D /!� J� ���� ��� F! �4� :
0 %��� .  

�,	�* .2%�� (OPT)  �&%
� �%���
� :�8–  �!>! �43� ��)–  �!&%4� :�8 %�!��
� !#%�7X�


 ��&���%�	J� 6!* F�	
� �!&!��� 6� �>� �� ���!	� 6�2� �&%
� �%���
� �>!D 6� !��� (-X� �
�

%���
� �
��& �# �%���
� ��	 � !"��'��� !"���4�	� 6�+� !�� �&%
� �100 % �>� �� !"�>!D 6�

�&%
� �%���
� :�8 -���
� �>!D
� :
0 ��! �	� �&%
� %�< �%���
� �
��& G� (�����.1      

����4 :C%��C5� �3C ��(OPT) I	���C&�:  

 �,	�* 5���(OPT) �
 Q%2,
� �8�
� 6� ��h7� �
� �8���
� 6� �8��&� :�8 (5!� 
� ����

 $� �� ��,�
� 6�� (3!�* !���	� 5!� 
� ���& ��
� -.����
� ����&
� 1��0 5�� �8���
� E)# R!��N��

:
0 !�*� ���& @��	X� �8! �
 :
0 5!� 
� %� � !"
?4 6� ��
� �8���
�:2  

1. �C����	 ��H ��	���	� �C����	 ��	���	 ��� ��;��	 

� %�< �%���
� 5��4�	� O��	� 605!� 
� �* O%4� ���> �D	��� 62
� (!"�>!D� ���� 3 �&%
 .

):
�L� -�8!�
�(.3  

   :�8 �!��
� �>!D
� �!���	� 68 %�72� ��.� ��&!� J� !"�>!D 6X� �&%
� %�< �%���
� $���

�&%
� �%���
� .�,� G �
� �� ���
� 6� 6�.4 1���	� :
0 ���� �>!D
� E)"
 ��!2
� 5��4�	3� 62
F 

                                                 
1
 TF�!	
� G&%�
� (���%�L� ����8� @�&� ���* 6!�	�.W :186T187  
2T (I	,  G&%�
� W :189  

3
  -  Eliyahu M. Goldratt, THE GOAL , 3

rd
  ed. (New York; The North River Press, 2004), pp; 216.  
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�&%
� �%���
� �* �7��� !"�>!D ��!2� �! 2�
� I�* 5�4�	� Q)
� G>��
� 6N* �)
 .

A���!	 ��/�� "����� E!  

  

@� �
� 5!�� 6�.4 �2�� (5��4�	3� 6� :
�L� �8!	
� ��� I �2 h� %��� :

@� �
� 6� ���
� 62�� 6)03  !&% ��%�� �7��) F 8

 (��.?
� K�.&L� �� GD�
� I
 %*�� 3 I L

@� �
� 6� ���!�
� GD�
� @!���	� :�8 I�%�> 5��
 62 ��&�� ( 5!�� 6�.4

@� �
� 6� 5�!> �# !� @!���	� :�8 %4P� �# I�%�> 5��
 ����1 6N* I��8� (

�&!&.
� F 8 �7�� Q)
�  .  

!"�>!D ��!2� �%���
� 5��4�	� -�!8 Q�!	� 3 @��D�
� ���
� O��	�� �%���
� ��'��) . -�8!�
�

 6� �)
 (6�*��%�� !	�
 ���8!,� �%��
� D!� � �%��
� �?'�	� 6� :�8 -�8!�
� E)# 5���

 @&� !� Q� ���8!,� D!� 
� 6��� (I��8 G ��
� G�D�	� !� Q� -K!,2� �?'�	3� 6�� .����
� Q%�%+
�

 �3��3� ��%� ���	 0��>�OPT 

�����	 ��	�C��	  

Setup Production  

���"�
�  ��'��
�  

1 -  Eliyahu M. GoldraU, Op. Cit. p; 216.

ا��-اد 
.ا0و�

 1�١ا��#

ا�4�3.

200 P/h

ا����ج

200 P/h

80 


א�	�א)'��&(��=4�dא�I0 

�&%
� �%���
� �>!D .�&%
� �%���
� �* �7��� !"�>!D ��!2� �! 2�
� I�* 5�4�	� Q)
� G>��
� 6N* �)


E! �� �2�
� �* 6��� �# !�2:  

 ���	11 :A���!	 ��/�� "����� E!

�2�
� 6� �? 11 @� �
� 5!�� 6�.4 �2�� (5��4�	3� 6� :
�L� �8!	
� ��� I �

@� �
� 5!�� 6�.4� (-3 h� :20 -�� .@� �
� 6� ���
� 62�� 6)0

@� ��
 ?2�� �7�� 1� (�&!� J� D4�
 ��	 
!�4  (��.?
� K�.&L� �� GD�
� I
 %*�� 3 I L


� 1���	� 68 ?+*�.4�@� �
� 6� ���!�
� GD�
� @!���	� :�8 I�%�> 5��
 6

@� �
� 6� 5�!> �# !� @!���	� :�8 %4P� �# I�%�> 5��
 ����

@� �
� �>!D O��	�� 5�4�	� 6� @&�3 �&!&.
� F 8 �7�� Q)
�

!"�>!D ��!2� �%���
� 5��4�	� -�!8 Q�!	� 3 @��D�
� ���
� O��	�� �%���
� ��'��

 6� �)
 (6�*��%�� !	�
 ���8!,� �%��
� D!� � �%��
� �?'�	� 6� :�8 -�8!�
� E)# 5���

 @&� !� Q� ���8!,� D!� 
� 6��� (I��8 G ��
� G�D�	� !� Q� -K!,2� �?'�	3� 6�� .����
� Q%�%+
�

.  

	��C���	 ��	 @�� 1��C��	� : 

 �>�
� $ ���,	�,
 !�*� (OPT) :
0:  

  ����	4 : �3��3� ��%� ���	 0��>�

�����	 ��H ��	�C��	  

Setup  Production  Setup

���"�
�  ��'��
�  ���"�
�

                                         
Eliyahu M. GoldraU, Op. Cit. p; 216. 

F�!	
. )2001 .(W :734. 

 1�٢ا��#

ا�4�3.

120 P/h

ا����ج

120 P/h

 1�٣ا��#

ا�4�3.

100 P/h

ا����ج

100 P/h

 1�٤ا��#

ا�4�3.

150 P/h

ا����ج

100 P/h

20 

�*�
א�	�א)'��&א�6�F:�א6/!#�א(��=4�dא�I0

 

 

�&%
� �%���
� �>!D

E! �� �2�
� �* 6��� �# !�2

 

�2�
� 6� �? 

80 ��@� �
� 5!�� 6�.4� (-

�&!&. (@� ��
 ?2�� �7�� 1� (�&!� J� D4�
 ��	 
!�


� 1���	� 68 ?+*

@� �
�2 @� �
� 6� 5�!> �# !� @!���	� :�8 %4P� �# I�%�> 5��
 ����

@�! �
�1،2،4 @� �
� �>!D O��	�� 5�4�	� 6� @&�

!"�>!D ��!2� �%���
� 5��4�	� -�!8 Q�!	� 3 @��D�
� ���
� O��	�� �%���
� ��'��

�� !7
�.(1 . 6� �)
 (6�*��%�� !	�
 ���8!,� �%��
� D!� � �%��
� �?'�	� 6� :�8 -�8!�
� E)# 5���

 @&� !� Q� ���8!,� D!� 
� 6��� (I��8 G ��
� G�D�	� !� Q� -K!,2� �?'�	3� 6�� .����
� Q%�%+
�

I��8 G ��
� :�82.

2.   ���		��C���	

 ��P� ���&
� �>�
� $ ��

�����	 ��H ��	�C��	

Idèle 

�D!�
�  

                                                

2
  5& ((���8 � G&%�
�F�!	


ا��#�9�ت 
ا���$.



�*�
א�	�א)'��&א�6�F:�א6/!#�א(��=4�dא�I0 
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  .����� (/!� J� 5�  G��& �* -%��2 -��!* �) ���"�
� �>� %�*�� 60(OPT) ��83!� R�  :�8 �!

����,
� E)# 5���� �* �%��
� . 5��4�	� O��	�� ��2
� /!h� J� ��� ���> �7�� �&%
� �%���
� 6� !���

 �>� :
0 �8!	 �*!+0 � �� �&%
� �%����
 ���"�
� �>� 6� �8!	 %�*�� 6N* �)
 (O%4L� �%���
�

���!" 
� �!h&� �
� /!� J ��'��
�.  

�
� ���+�
� :
0 ! �8 �)0�2�
� �* ��7�1 �>� �?4 6����
� �* R!D� � 1� I � ! +%�*�� (

@� ��
 ��	 
!� 6���3 H� � B���� (90  ��� -��100 @� �
�� 6� !��� (-��3 – �%��
� Q�

/%
� T  B��� 5!� 
� �!&%4� 6N* (O%4L� �%���
� 5��4�	� O��	�� ��2
� /!h� J� ��� ���> �7��

90 -��/�� 6)0 (�8!	
� 6� ���
� 62h �8!h	 R!�h+ �7�� �&%
� �%��h�
� �>� 6� �8!	 R!�h+

 ��h2
� 5!h� 
� �>� 6�)�7
!7
� -�8!�
�(1.     

(�D!�
� �>�
� :
0 �8!	 �*!+0 � �� I N* (�&%
� %�< �%����
 �8!	 %�*�� !��   =�
 %�*��
� �)# 6� Q�

���
� @!���	!� ����� I���4�	� 5��!� ����� ���> I
�&%
� �% . �%����
 ���"�
� �>� �* ;�,4�
� ��,��

 %�*�� 6N* I��8� (/!� J� ��*� 5& ����� 57 ���4�	�
� ���"�
� ��%� ��8 -�!�. 6!2�0 �* �&%
� %�<

(-%�!�� ����* F�� 3 �&%
� %�< �%����
 �>�
�  

�&%
� �%���
!� -��� 6�2� 5!� 
� ��	 6L�
� �>� 6� �8!	 %�*��* ( ?� ��"& ��� �&%
� %�< �%��

��!8)G��%
� -�8!�
�2
.(  

   �!&%4� ��>9� -%��� ��� �!>! �43� 6� :�8 �������
� /!� J� 5�  �* �8���
� O�0 W �

6�.4
� :�8 ���> %�7X� ��) !" 2
 (5!� 
� .6� 30 (OPT)  �!&%4�
� 6� ?2 ���� �&%
� �%���
� 6� ��7�

6�.
�� .%���� �)#(OPT)  6�.4
� 6� :
0– G �
� �� ���
� 6� ��!4� T  ���
� ���2
 �
�� �7��

$>�� 6�� ���
� �* -%��	� �&%
� �%���
� K!��
 5.?
� . 6� ���
� 62�� I��8� �* 52�� �!>! �43�

 G �
� �� ���
� 6� 6�.4
�� /!� J� 5& 6� �2 ����)�	�!4
� -�8!�
�.(    

3. 	 ��C%�� )�C��*	 ��C%� �C���2  

 5!�  60(OPT) �!�*�
� 6� 6�8�  ��&� :�8 �29�:  

/!� J� ��*� : ��%�
� 6�� �%�'�� !"�& 6�2� !� !�
!<� (�%���
� %�  �"&� 6� ��*�
� 5& �7��

��&!� J� �����
� �?4 �,��4�
�. 

   �!�� 3� ��*� :8� (��!7 5&�� �&� �
� K�.&L� %�  �"&� 6� ��*�
� 5& �7�� 6� �>� 6�2� -�!

/!� J� ��*� 5& .�,	�* .���� (OPT)  6�� !"
!�� � B�	� 5&
� -%�'� �!�*� :
0 /!� J� ��*� ��.&��

                                                 
1 - Eliyahu M. Goldratt, Op. Cit. p;. P ; 164. 

2 - Eliyahu M. GoldraU, Op. Cit. p;239. 
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%2�� �>� �* �!����
!� K��
!� B�	� !�� /!� J� ��*� �&
!�� 6� K!"� 3� ��> ���
� .2�%� . 6)0 ��*�

 /!� J� ��*�)�	�!	
� -�8!�
�(1.  

 D4
� ! ��
 62�
 (/!� J� ��*� 5&
 �!	� %�< 5&� �!�� 3� ��*� 5��4�	� ���#� B+�� ��P� �!7�
��

 �I .>��� ����� �� "����� E!

  

 (� ��� �� �. ��%�,
 !�*� C
)� !,�	 ��� ��!7 5&� /!� 0 ��*� �������
� /!� J� 5

 �,�2�� (6�.4�
� �,�2� 6�� 6.���
� F��� %!��83� %� � �)4M (-%�'��
� ��*�
� 5&

FD � 6�+��� (OPT) �
� /!� 0 �!�*�� ��

1- Eliyahu M. GoldraU, Op. Cit. p;266.

ا��-اد 
.ا0و�

 1�١ا��#

ا�4�3.

210 P/h

ا����ج

140 P/h

RDK�-4ا 

RDK�-3ا 

RDK�-2ا 

RDK�-1ا 

RDK�-4ا 

RDK�-3ا 

RDK�-2ا 

RDK�-1ا 

  ����2	 ��%� =140 +���( 

  ����2	 ��%�  $+��� =35 +���( 

�p�c'-ا WIو  
 وWI ا()'&ج


א�	�א)'��&(��=4�dא�I0 

%2�� �>� �* �!����
!� K��
!� B�	� !�� /!� J� ��*� �&
!�� 6� K!"� 3� ��> ���
� .2�%�

Q�!	� 3 !��% �!�� 3�T 3� @&� -���8 �!>�� �* ��Q�!	� T  /!� J� ��*�

 D4
� ! ��
 62�
 (/!� J� ��*� 5&
 �!	� %�< 5&� �!�� 3� ��*� 5��4�	� ���#� B+�� ��P� �!7�
��

��8 @�! � ���%� 6�+�� �
!�
� �&!� J�:  

  ���	12 : �I .>��� ����� �� "����� E!

    

 (� ��� �� �. ��%�,
 !�*� C
)� !,�	 ��� ��!7 5&� /!� 0 ��*� �������
� /!� J� 5

  �,�2�� (6�.4�
� �,�2� 6�� 6.���
� F��� %!��83� %� � �)4M (-%�'��
� ��*�
� 5&

��&!� J� �����
� �?4 �! �2�
�� K�.&L� F*��� ���"�
� .FD � 6�+���

                                         
Eliyahu M. GoldraU, Op. Cit. p;266. 

 1�٢ا��#

ا�4�3.

140 P/h

ا����ج

140 P/h

 1�٣ا��#

ا�4�3.

70 P/h

ا����ج

70 P/h

 1�٤ا��#

ا�4�3.

140 P/h

ا����ج

140 P/h

 ���	13 :��� �E��!) . )���*	 ��%� =  ����2	 ��%�

14 :��� �E��!) . )���*	 ��%� =140   ����2	 ��%�  $+���

�*�
א�	�א)'��&א�6�F:�א6/!#�א(��=4�dא�I0

 

 

%2�� �>� �* �!����
!� K��
!� B�	� !�� /!� J� ��*� �&
!�� 6� K!"� 3� ��> ���
� .2�%�

Q�!	� 3 !��% �!�� 3�

 D4
� ! ��
 62�
 (/!� J� ��*� 5&
 �!	� %�< 5&� �!�� 3� ��*� 5��4�	� ���#� B+�� ��P� �!7�
��

��8 @�! � ���%� 6�+�� �
!�
� �&!� J�

  

  

  

 

 

  

  

  

  

  

  

  

  

�  5�4�	� (� ��� �� �. ��%�,
 !�*� C
)� !,�	 ��� ��!7 5&� /!� 0 ��*� �������
� /!� J� 5

����� !� �� (OPT)  �,�2�� (6�.4�
� �,�2� 6�� 6.���
� F��� %!��83� %� � �)4M (-%�'��
� ��*�
� 5&

��&!� J� �����
� �?4 �! �2�
�� K�.&L� F*��� ���"�
�

                                                

ا��#�9�ت 
ا���$.

 ���	14

9O-ا

S9O-ا  

 #�"4=
WI4-ا  



�*�
א�	�א)'��&א�6�F:�א6/!#�א(��=4�dא�I0 
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 %�< �%����
 5&
� -%�'� /!� 0 �!�*��� (���
� �* !#%�%��	� 6!�+
 �&%
� �%����
 5&
� -%��2


� ;�,4� $�"� C
)� (�&%
��.4� (�&%
� �%���
� 5!�� G �
� �� H� �
� 6� 6 @&� /!� J� ��*�*

���!7 �	�
� -%�'�� 6�2� 6�)���!	
� -�8!�
�.(  

4. �C����	 �9	��������*	 �1
 

 :�8 �!�8L� )�, � �!���	� ���� � 8 !,�	 -���
�� ���!7
� �� �.
� �"�
� �������
� �
��&
� 5�  �����

 %�< �%���
� �>!D %!��8� G� (3�� ), � ��DL� %!�� 3� ��%�* ��) �!�8L� 1�� (�!��
� �%���
�

J� ���& � %!�� 5�� C
) ���� (�!�8L� )�, �
 -��� � !2 �)0 !�� �2X��
 �!��
� �!>!D
� G� �	��%
� /!� 

��8��	L� �� �.
� ��%�,�
 ��*!2 �>!D C! # .  

6� %�< (OPT)  ���� �* �>!D
� ����
 ��%!��8� G+� �"* (���?� ����& 1��J ����& !�D � A%���

�!���	L� . 6� :
0 -%!�J� 62�� F�	 !� :�8 �K! ��&� ����	L�� �>!D
� �2�� %!��83!� �)49� 6� @

 @>!��� �2�� =�
� 6��.��)� �!7
� -�8!�
�(.  

   �����
 ����D�
� �!>!D
� =,  C���� �%���
� G��& 6� �������
� /!� J� 5�  ;%�,� O%4� �"& 6�

F�	
� �!&!��� .�!����
� �* @!�	 3� F��� ��!� 57 (-X� �
� �%��� G��&
 6.���
� F��� ��!� �)
 


� ��#!&�� ($>�� 6�� ���� �%���
� G��& K!�� @�D�� �)# 6� %�< (��&!� J��.4�I7�� Q)
� 6 . 6� !���

 5!� 
� �>!D ��� (G>���
� 6� ��& ���> ��8 �� ��� G>�� �* �!>! �4� 6�+�� !� -�!8 ��8! �
� -X� �
�

��
� �!&� �
� ��� Q� (�22!-X� ��
 �8 .���
� ��'�� @�D�� �)
 6�+� 5��4�	� O��	�� �&%
� %�< �%

$>�� 6�� ���
� �* �&%
� �%���
� %�%��	� . �!��
� ���2
� �!>!D
!� �%���
� G��& ��'�� 6� 6� �*

Q�9�	 !"
T C� 6���T �,	�* .2%� C
)
 �&�� � (���
� .2�%� 5!�� 52�%�� 6�.4 K! � :
0 (OPT)  :�8

�
!� ��&!� J� ������
 F*��
� 6.����%���
� 5��4�	� ���#L� �* !"���� ��	!	L� �&%∗.  F��� @��D�
� 6)0

 �>!D
� �	�
� F*��
� �����
 6.���
�)��	!�
� -�8!�
�.(   

�4��4 :��5�� ����B��	 �>����	2
OPT :     

5!�  5���� /!�� (OPT)  � :
�� (/!� J� :�8 -%D�	
�� D�D4�
� 5� � ��!�
� �D!J� :
0

  6N* ���� ��8! �
� �%���
� D�D4� 5!�(MRP)  !���4�	� 5� 
� %72� I���& ���!2�� �! !�� -�8!> 6�+��

��8! �
� ���
� �* 3��>� .%�����(OPT)  ��	��%
� �! !��
� -�8!> 6� -�!,�	� !#%72�� 5� 
� E)# ����� �*

 5!�  �*(MRP) I�,	�* �* !#����� ��
� H� �
� �2�� K! �
.  

  
                                                 

1
  (���8 5& )2001(F�!	
� G&%�
� ( .739  
∗ �29�Goldratt.����
 !�!�� 6.���� G �� F��� G>��
� �* 62�� 3 I � F���
 �)�� ��
� -%��2
� ��"&
� 6� 5<%
� :�8 H� �
� :�8 G>��
� @�D
� �

C
).  
2 T @�&� ���* (6!�	� .F�!	
� G&%�
� .W: 



�*�
א�	�א)'��&א�6�F:�א6/!#�א(��=4�dא�I0 
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1.  �����	 �3���: 

 /)��  �* ���!2��
� �! !��
� -�8!> $
X�(OPT) !�# �! !���
 6��	��% 6�,�� 6�:  

�  H� �
� �2�� $��(Product Network File):  

5!�  ��'��
 ��.?
� �! !���
 �"�!�� �! !�� H� �
� �2�� 6�+��(MRP)(  �� ,
� ���2%�
� 1� 6�

��D� ��*�
� 5& 68 �!������ �&�
� 2�
� %!	�
�� ��,�2 6�2� $?�43� 62
 (�! �2�
�� K�.&L� ��

�! !��
� E)# 6�� D�%
� . ��� �*� (H� �
� �2�� �<!�� � 8 ��� $�� �* !"�+� 5�� 1�(Field) 

 6� $��
� 6�2�� � (5!� 
� )�, �
 ��.?
�� ��> �2
 �� !��
� �!,�
�� 5��
� �7��19 �# (?�:  

1 T   H� �
� 5>%(Product Number):  H� � 6� %72� /!� 0 �
! �* H� �
� �	�	� �* �7����

��L� H� �
!* (/!� J� D4 =,  �* ���– I�! �2��T  5>%
� )4X�)01( � !7
� H� �
� )4X�� (

 5>% I�! �2��)02.( 

2 T   �����
� O��	�(Operation Level) : 6�2�� (�2��
� �* K.&
� �� �����
� �	�	� ���

 :
0 %!	�
� 6� �	�	�
�:�8L� :
0 �,	L�� 6���
�. 

3 T   Q.�%
� 5>%
�(Code Number):  �7�� 6� �* H� �
� 5>% ��L� �7�� 6��.& 6� 6�2��

�����
� O��	� � !7
� .%%2�� 3 !�.�% !�>% ��� ��> �2�. 

4 T   K.h&
� 5	�(Part Name):  �2�� �4�� �!����
�� �! �2�
�� K�.&a
 �%��4� !,�� �7��

H� �
�. 

5 T    X� � �����
�(Origin Operation) :���4�	�
� �! �2�
�� K�.&L� %��� ���. 

6 T   ��?
� �����
�(Heat Operation):  I�
0 %!��
� 6�2�
� �� K.&
 5�4�	� ��
� �����
� ���

�����
� X� � �� �*. 

7T   � 2�
� ��(Main Machine) : �* ���4�	�
� ��	��%
� �%���
� ����� ��
� �)# W�4�

�
!� !"
 .�%� -�%���
� K�.&L!* (�����
� X� � �� �* -���
� ��"�
� K���.4� ����
� 6� 6

 ��
�L�(Stock Raw Material)( h� �! 2� 6��� ��%��
� �%���
� $%�� 6� �* 

(Manual) (!"��4�	� ��
� �!����
� 5!�� � 2�
� 5	� ����. 

8 T   -���
� -���
 /!� J� �>�(Processing Time Per Unit):  /!� J ���>�
!� �>�
� �7��

 6� ;�%�*!� %,�
!� ���* K�.&L� :�8 ����
 F%'�	�
� �>�
� !�� (-���
� -��
�

!"�
0 �&!
� � 8 -%*��� K�.&L�. 



�*�
א�	�א)'��&א�6�F:�א6/!#�א(��=4�dא�I0 
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9 T  �! 2��
 ���"�
� �>�(Setup Time):  6�+��� (�! 2�
� ���"�
 @��D�
� �>�
� �7��

�,	�*(OPT) ���"�
� �>� ����� 6!2�J� %�>. 

10T  %!�� 3� ��%�*(Lead Time) : !�*� ���4�	�
� %!�� 3� -%�* �>�
� �)# �7��

FD �
(MRP) ( �>!D�
 D�D4�
� �!��D��
 !�*� %�'�� %!�� 3� -%�* 6� %2)
!� %��&
� 6��

(CRP) �2��
� 6� /%
� K.&
� �* G�� ��> �2
 .F,�� 3 1�(OPT)  F�	�
� ����
� G�

3� ��%�,
-���
� �%���
� �>!D :�8 ����� !" 0 �� (!"�!�7� %!�� . 

11T ��*�
� 5& (Lot Size): -�����
� ��*�
� 5&� !�>% ��
� �)# 6�+�. 

12T  �D!��3� �>�
�(Time Buffer) : 6�.4
 G��!	L!� �D!��3� �>�
� ��
� �)# ���

� :�8 �!,
�� (�!,>��
� 6� �
��&
� ��!�
 C
)� (G �
� �� 6�� ���� �&%
� �%���


 ���2� �!,�?
 H� �
� �2�� 6� �7�L� G>��
� 5!� 
� ���� (�!��
� �!>�L� �* $>��

�!>! �43� ��) �!����
� 5!�� C
)� @�<%�
� �D!��3�. 

13T  �!�� 3� ��*�(Transfer Batch):  ��!7 5&�� -%�'� �!�*� :
0 �!�� 3� ��*� 5	��

!����
� 6�� �!�� ?
�. 

14T �.4� 6!�L� 6(Safety Stock): FD � F��D� G� ��
� �)# 5�4�	� (MRP)  �
��&
� �*

����
�� . K�.&L� 6� 6!�� 6�.4� �!,�3� �* -%��J� ��<% �
! �* C
)2 5�4�	��

�! �2�
��. 

15T �.4� G>��
� 6(Station Stock) : �!����
� 6�� %*����
� G �
� �� ���
� ���2 �7��

��&!� J�. 

16T  �! �2�
�� K�.&L� %��� ��(Make/Buy-Sale):  6� ���
� �
! ��
� �)# ���

%��� K�.&� � !2 �)0 !��* �! !��
��G���
 �.#!& !��!"  !&� � �� �� �� �! �2� �� -. 

17T -���
� -���
 ���2
� ��(Quantity Per Unit):  -���
� -��
� �&! ��
� �)# �7��


 ��!" 
� H� �
� 6�I��2%� �* ��4��
� ��
�L� ����
��  �! �2�
�� K�.&a. 

18T �! 2�
� ��8(Machine Quantity): R�  �2 6� �!��
� �! 2�
� ��8 ���. 

19T �����
� @��%� ��(Soft of Operation):  6�+ K.&
� �� �����
� G>�� ��
� �)# ���

@��%� �����
� )4X� )0 (H� �
� �2��)2 (� �* !"�>�� 6!2 �)0 @��%� )4X� 6� �* (/%
� .&


)1 (/%
� %�< K.&
� 6�+ !"�>�� 6!2 �)0. 
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�  �!��
� �%���
� $��(Available Ressources File)1:  

!" �� (��&!� J� �����
� �* ���4�	�
� �%���
� 68 ����,� $�� �!��
� �%���
� $�� ��� �D��:  

1 T  Daily Start Time:  �����
!� K����3� 6�. ���!���� � 2�
� :�8 ��&!� J�. 

2 T  Duration of Work: � 2�
� :�8 ����
 �!��
� �!8!	
� ��8 ���. 

3 T   �*!+J� �>�
� ��(Daily Overtime) : �*!+J� �>�
� 6� �����
� �!8!	
� ��8 ���

�! 2�
� :�8 ����
. 

4 T   !�8��	� �!��
� �>!D
� ��(Weekly Capacity): ��
� �!8!	
� ��8 �7�� !�8��	� �!

�'���
 !�*� ����
� G��&
 ��
� �)# @!	�� 5��� (�%���
� :�8 ����
: 

 ��I����	 ���E�	 = �����	 ��Ix  ) ������	  ���	 �I�� ��I +�	� "%�/*	 � (x   ���	 ���� ��I

��I����	JJJJ  

 -K!,2
� ����(Efficiency Ratio) :  �! 2��
 -K!,2
� ��!�� ��
� �)# 6�+�� �����
��

5��4�	3� ��� 	 %�%�� ����
� �)# ;,4 �� (��&!� J� �����
� �* ���4�	�
�. 

5 T  ����,
� ��8��	L� �>!D
�(Actual Weekly Capacity) : ����,
� �>!D
� ��
� �)# ���

���P� �'���
 !�*� !"�!	�� 5��� (!�8��	� �! 2�
� :�8 -%*����
�: 

 ����3�	 ��I����	 ���E�	 =	 ��I����	 ���E�x +T�3��	  ���.  

2.   ��5� �����(OPT) : 

5!�  �!���D� ��*�% (OPT)  C! # 62
 (I�* -�����
� �!��.%��4
� $!��23 -%��	� 1��� �!	�%�

�,	�,
 !���D� �7�� 5!� 
� �8��> R!��N�� �%���
� �
��& 6� :�8 !����� !>!,�� (OPT). �!�&�%� $
X��� 

(OPT) � ����
� 6���P� �2�
� !"+�� !�2 ���!2��
:  

  

  

  

  

  

  

  
                                                 

1
  ...�F< :207&ن  "�CD، ص 
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  ���	15 :)'���� "�����2	 EE!��	 OPT   

  
    

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

��>��	 ::  >�% �����:209  
  
  
  
  

Source: D. K. Harrison & D. J. Petty, Systems for planning & control in manufacturing. 1
st

 ed. 

(Oxford; Nemnes, Elsevier Scince, 2002) . P. 205. 

i.  +���(BUILD-NET) ��������	:  

 �<!�� $�"� C
)� (5!� �
 �! !��
� -�8!> :
0 !"
!4�0 � 8 ����
� 6�� D�%
!� -��
� E)# 5���

�%���
� ���!>� ��
�L� H� �
� �2�� . ��	� "
� �2��
� K! �
 ��.?
� �!�����
�� �! !��
� %�+� �&� 6��

!2!� 5�� 5!� �
!�# 6���	��% 6����!> �?4 6� C
)� (H� �
� !"� %�� ��
� �!����
�� ���
� .2�%� - :  

�T  H� �
� �2�� ���!>(Network List): 

212e> 

5CR"ا� D. ء ا�&2ج�ا�  

OPT Module 

5A2&و�5 ا��@ارد ا�<A 

5CR"ا� D. 2 ا�&2جc ء�ا�  

212e> 

5A2&2 ا�c و�5 ا��@ارد<A 

a$�fا� g Serve Moduleا�#-'

   

BUILD-NET 

MODULE 

*  G�\�5 ا�#&�

SPLIT 

MODULE 

 a���ABا h�Iا�
 وا� >و�5 ا��?5��#

�$�ت 5CR8 ا��-#+) 

SERVICE 

MODULE 

  ا�#-'g ا�ول

5  درG�\�5 ا��@ا 5CR8 ا��-#+ ا�و�

�$�ت D9 ا��@ارد  (�$�ت 5CR8 ا��-#+)  
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 6�� G�&� 1� (��&!� J� �����
� �?4 H� �
� @!�	 !� ������
� �!�����
� G��& :�8 Q���

2�
� %!	�
�� H� ��
 �� ,
� ���2%�
!� ��!4
� �! !��
�
� �
!� �&�
� �.4�6�2�"�	�
� �!��D� 6.  

@T  �%���
� ���!>(Ressources List): 

 -�� .����� (�!��
� �%���
� �
! 68 ?�!2 !,�� 6�+��(BUILD-NET)  K!D4L� $!��2� :�8 -%��
!�

� �2��
 �! !��
� $�� ����� ����8 %!��4� �* � �%�
� %*��� (��'��
� ����8 K! 7� 1�� ��
� (H� �


H� �
� �! !�� 1����.  

�&�%�
� K�%&J� 5��4�	!��   (BUILD-NET) 6� �2 @	 5�� (6�,��
� �* �! !��
� 6�� D�%
� 1��J

 ��4��
� �! !��
� G� �! !��
� E)# D�% 5�� I	,  $��
� 6�� �! 2�
� ��8 �?4 6�� (�! 2�
� ��8� K!�	�

���!> 5�� � $�"� �!��
� �%���
� $�� �* 5!� 
� �* �%���
�.  

ii.   +���(SERVE)  ��������	–  ��	 '�3���	:  

 -�� 5��4�	!� !#)�, � ��%� ��X� ��
�L� H� �
� �2�� 1��0 ���(SERVE)  K�%&N� �
�� )�, �2

 5!� 
 I�!��(MRP)( ���,
� /!��?
 ���!	�
�� -%�'��
� /!� J� ��*� 5��4�	� K! 7�	!�(Lot-For-Lot). 

 �
���� -�� ��'�� 6�(SERVE)  ���!> G� D�%
� �?4 6� C
)� �%����
 5��4�	3�� ����
� ���!>

�!��
� �%���
�  .�,	�,
 !�*�� (OPT)  ��	 � 5��4�	3� ��) �%���
� �7��100 % �%��� ����� !" � �>� ��

H� �
� �2�� �* ����� ���> ��) �� �&%1.  

iii. �B9���	 +���(SPLIT) ��������	   :      

  �!����
�� �&%
� �%���
� Q���
� K.&
� 6�+�� (6��	> :
0 H� �
� �2�� 5�	��� -��
� E)# W�4�

��,	
� K.&
� 6�+�� 6� �* (!"
 ��
!�
�)/%
� %�< (�!>! �43� F�	� ��
� �!����
� G��&.  

iv. ��5� "% ������	 +��� (OPT):  

� T  H� �
� �2�� 6� /%
� K.&
� �
��& : 

�,	�* .���� (OPT)  5!�L� :
0 �
��& 1��J ����!�
!�(Forward Schedule)  %!��83� �* )4L� G�

�%����
 -���
� �>!D
� . �
��& 5��� (!"�����
 �2���� ��&�%� ��K�%&0� FD � -��
� E)# 5�4�	��

��P!2 /%
� �%��
�:  

 K�%&0 5!� 
� 5�4�	�(Bottleneck Schedule) L� :
0 �
��& �<!��
 6� C
)� (/%
� �%���
 5!�

-�� $��� H� �
� �2�� $�� 6�� D�% 1��0 �?4 (SERVE)(  6� !"&!� 0 DD4�
� �!��2
� ����
 C
)�

 E)"
 -���
� �>!D
� %!��83� %� � 6�)4M ��&!� J� �!����
� �?4 ��8%,
� G��!&�
�� �� ��
� K�.&L�

0 �
��& !" �2� �
��&
� E)# $���� (� 2�
��%���
 -���
� �!>!D
!�� 5!�L� :
.  

                                                 
1 - D. K. Harrison & D. J. PeUy, Op. Cit,. p251. 
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@T  �&%
� %�< �%���
� �
��&: 

 -�� 5��4�	� ��X�(SERVE)  $�4
� :
0� �&%
� %�< �%����
 �
��&
� �<!��
 O%4� -%�

(Backward Schedule) 6�2� �%���
� E)# �
��& 6N* �)
 (�!��
� �%����
 -���� %�< �>!D
� ;�%�*!� (


� ���4 �* -�!8�&%
� �%���
� �
��&.  

6����
!� F���� !� W!4 �2��� 5!� 
!� ��!4
� ���!,�
� 6� :
0 -%!�J� %�&�� :(SERVE)  �

�!�� %�<� -%�� � %�< �"* ��8! � ��2�� �2���� %���� (�
��&
�1 . 

���	� :  4��	 )���*	 ��������� ��5� .��I� ��	9�(OPT)
2: 

 60(OPT) @��8� !��.� I
 O%4L� ��� L� 6X� I X� . !#%!��8� 62�� 5�#!,� 5�> I � 6� 5<%
!�*

 60 62�� (I���4�	�� E%!�� � 6� �� @���� 5	�0 ��!��
!� I � 30 E�8��> 6� %�72
!� F���� !��* -���&

!� :
0 %��  ���:  

2�� .��	9��	:  

� T  %*��(OPT) .&L�� �!&� �
� 68 ���>� �! !�� -�8!> �!�8L� ����� !"�!>��� /!� J� �!���8� K�

5!� 
� �*. 

@ T   ��'��
� ��> 6�.4�
�� /!� J� :�8 �
!�* -%D�	 F��� :�8 �8!	� ��	!
� 5��4�	� 60. 

� T    �8��> 60(OPT) ���8!*� �>� %72� �
��& ��
�� :�8 �8!	� /!� J� �
��&
 ����& !�"* 5���. 

1 T   5!�  F��D� 60)OPT ( !�. :
0 Q�9�
� ;,4� �!&%4�
� ���� -��.4��!�, 
� W����� 6. 

����4 ..����	:  

� T   O�� �* ��"�
� .&��
� �� �7�� �&%
� �%���
� �
��& �* -�����
� �!��.%��4
� �* ��%	
� 60

5!�  ���>(OPT)G	�� F!D  :�8 I���4�	�� (. 

@ T  5!� 
 B&! 
� F��D�
� 5.��	� )OPT ( �,�2�
� ��	!� o�!�� 68 ��4�
�  ��%�,
 -K!,2
� @!	���

����D. 

� T  6� !��)OPT ( $�2� �"* ��8! � ��2�� 5!� � (��	! 5!�  �#. 

1 T   5���)OPT ( 6�!�.
�� G ��
� 6��� (6��%��
�� G ��
� 6�� ?8!,� �>� !D�  . I �2 68 ?+*

I�* �!���
 �2%!�� 3 1� Q%���!�
� �4��
� :�8 5��� 5!�  . 


� � !��.�
� E)# @ !& :
0?��,� %72� �2�� @��8� !��.� :
0 %�� 	 !  N* (@��� 

   

                                                 
1  - d<&F-46ب، ا-�#8< اB9 CD�" ن&�F< .ص :  

2
  748- 747:ص. >dا-�#8< ا-F& .)56 $�4د 
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����! : �����	 ���5�Theory Of Constraints: 

 %!2*� ��	�� ��
OPT  :�	� ��� B���
 (!#%�<� G�.��
� (F��	�
� �7� O%4� $�!�� ����


 ����
� ��%� 1
(TOC)  �,	�,
� 68 -%!�8 !"��&� !�� ��� �
� $�# ���� 6� ���� 1� ������
�

$�"
� F��� ����8 5�� � �&� 6� I�%��0� ���
� ����� $�%�� :�8 .2%� ��
� -%��	�
� �! �	�
!� .  

 Q� �7�� ���
� 6L (����
� 6� �8��&�� ��� K��a
 5!�
� O��	�
� 6�2� (�!�� �
� 6� %�72 �*

($��#L �  I&��
� �
!�
� K��L F��� 6� 5!� 
� G �� �� F��� K��  E)# �&
!�� 5� !� �)0 I��8�

5!� �
 5!�
� K��L� 6�	� :
0 Q�9�	 I N* ����
� .  

 F�	
� ����� �7� ��&%!4 ����
� 6�2� -�!8�)(��8� 
� (���2
�(.... D!�  �7� ���4�� ���> �� (

 F! �43�)�>!D
� ���(!#%�<� (-�����
� ��%��J� �!	!�	
� (2.  

=�4 :�8 ����
� ��%�  � �	�� �# ��	!	� ���D43:  

 T g5!� 
� ���> ���� 

 T g5!� 
� ���> �?'�	� ��,�2 �� %�%�
� )!4�� 

 T gE?8� %�%��
 ��+!4 5!� 
� K�.&� �2 ��& 

 T g5!� 
� 68 ����
� G*% 

T ���&� ���!	
� ���D4
� %%2� (5!� 
� ���> �
�.0 ���!	
� ���D4
� �?4 6� 5� �)0 . !� �)#�

�
� 6�	�
� �,	�* :
0 %���%��	.  

  5d`Q ا�')* ا�ول

 FD � 6� F�	 !�� 6����MRP  @ F����):�� ...when (  ����
� :
0 ��&!� J� �����
� /!�� .

 ���
� 62�� E!&�3� =,  �*�: 6�MRP -���
� �!&!��3!� ����
� �� K.&
� :�8 ����D
� D�%� .  !h*?4


� /)!� 
��.4 �!&!��3� D	��� =!	� :�8 G+�� ��
� 6���!7
� ����D
� -%�* ���2�. 5!�  F���MRP 

 �!&%4� 6� !�2 (����
� �* ��%�'��
 ��!&�	�( �
��&
� -�!80� /!� J�� ��%��
� ����&
 �+*� !��	 � C
)2

  5!� 
�MRP  �>!D
� 6� �!&!��?
 D�D4�
� 5!� 
 �?4�� %����CRP     �h>�
� !h��.� Ih�D�� !h��  (

�!&!��3� ���� �* �8%	
�� !"
 D�D4�
��.  

                                                 
1 - Graham K. Rand, « Critical chain: the theory of constraints applied to project”, International Journal 

of Project Management 18 (2000) 173-177, P:173. 

 
2 T ���
� ��� %!�	
� ��8 .F�!	
� G&%�
�  .W :311T312. 

3 - Graham K. Randm Ibid. P, 174. 
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5!�  6� � !7
� ��,
� 6� ! 
 6���JIT     �h>�
� :h
0 /!�� !� ?��>�( -%��	� G� �� ���� �* -�!8 ����

 �!��
� �%���
� �* W� 
� %"�� !� �%�! �( �*!+J� . ���!7 !" �2� 5!� 
� �)# ����&�
� �
��& $����

� � �2 6� ���2
� =,  /!� N� ��
!D� -X� �
�� (-%�,
!���� H.  

 6� 30 K�.&L� �!��! �����	� �� /!� J!� %�%�
� )!4�� F ���
� :�8 6�*%��
� C��� 3 I��8�

G �
� �� ���
� 6� 6�.4
� ;�,4� $�"� C
) �2 (�!�� 3� �� /!� J!� ��!4
� �!>!D�
� �?4 . �*�

�D!��3� 6�.4
� ;�,4� �	!�	 G� �
��&
� �	�	� ;%!��� 6!�L� ;��  6h� @�D� 6� 62�� 3 )0(

�!��
� I�>!D 6� %72X� K�.&� H� � 6� ���
� .2%�.  

  �h��!7 �	�
� -%�'�� !" X� �
��&
� E)# .!��� )0 (���
� .2�%� :
0 �!>!D�
� ���� @>!���� �)#

.��L!� �
��&
� )�, � � 8 �!>!D�
� $�� 62���:  

1T
 !�*�� ���!��83� �!>�L� �* �!>!D�
� ���� � 8   6!h*(��!" 
� Gh��&�
� �
��& �* B��
� H�.��

 -%�72 6!�� �* �+�!* �>!D� !��%� %�4X� 6��� ����D�
� K�.&L� H� � ���
� .2%�.  

2T 6� @�D�� �
��&�
 B��
� H�.�
!� �!��.�
� 6���� ���!��83� %�< �!>�L� �* �!>!D�
� ���� 6�

L� (-�8 ��%� �! 2��
 ���"� K�%&0 ���
� .2%�    @h &�
 Ch
)� (�*!h+0 �>�� ���
� @�D�� Q)
� %�

��&!� J� �����
� �* %�4X�
�.��%�4X�
� ���!��
 g���!" 
� �!&� �
� 6� �D!��� 6�.4� �!,�3� ��.  

5!�  $��� OPT  !�
� -K!,2
� ��) �
��&�
 @��	� I X�
5!�  I�!�� I � 68 ?+* (�� MRP (

� :�� %�%�� F���� !��* =��% �2�������D�
� ����
� 6� �!&!��3� 6�2. %� � I	,  �>�
� �*�OPT 

 � 8 �!
� �# !�2 /!� J� D�D4
 �����,�
� �
��&
� :
0JIT.  .2%��OPT  �!�*� : ��� (�!>! �43� :�8

/!� J� ��*� @ !&� �!�� 3�.  
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�����  

      /!� J� -%��J ��	��%
� ��� L� ;%8 5� (-%2)�
� E)# 6� ��L� ��,
� �*)MRP ; Kanban, 

OPT ( g���,�
� 6� K���  �7��� -.���� $��#�� ����!2� �!>?8 �* C%��� ��� L� E)# 6� �&� 1�

� ;�,4�� �%����
 �7�L� �?'�	3� �*-���
� �!&P�� 62!�L� �* �!&� �
� 5��	�� $�
!2�
�� 6�.4�
 .

�#� A�%D� :��� ��9	 C! # 6� %�< : �� U��� L� E)# 6�� 6� %!�4� 6� /!� J� %��� G�D�	� $�2

 U%!��43� ����� �# !� O%4� -%!���  

     ����!2L� �!	�%�
� 6� %�72
� ��%&�� 	
� �)# 68 ��!&e
 �� ����
��!",� �� 62�� ��
�� (��9 T 

�>L� :�8 T �#� �4��� �7?7 :
0 :��*���
� �4��
� (�&!��J� �4��
� (6%!��
� �4��
�.  5��	 ��
��

�4���
� E)# $��4� �7�� ��
� /)!� 
�� �!	�%�
� 5#� :
0 -%!�J� G� (��L� 1��
� �* !"�
0 F%D�
�.  

     6�&)��  :
0 F%D��	 (� !7
� 1��
� !�� 6! �+�� (/!� J� -%��0 ��� � %!��43 ?�!� ?4�� 6?7��

%2)
� �,
!	 1?7
� �4���
� . �!�����
� !�&�
� 2� %�� :�8 $%���
 W�4 ��* 1
!7
� 1��
� !��

 6� �		9�
� �%��� D�D4� ��� � :�8 $%��
� F�%D 68 C
)� (�		9�
� �%��� �2 -%��0 �* �7��
�

�� (!",�!�� (!#%�D� 1�!"���D� �!��D��� !"��.� .  
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 ��	 �����	 :)���*	 +�	��  !	��  

      �	*! �� !" � Q� (��*! �� �# /!� J� -%��0 ��� � 6� 6%!��
� %!��
� 6�+ 6�, ��
� 6�7!�
� �����

�� L� $��4� 6�� � %!�� K�%&0 @&� 5�?�
� ����
� %!��40 �&� 6� I��8� (!" �� !��*� . @!�� !��

 ��� L� /!��0 �?4 6� C
)� 5!�  �2 !��.� 6� -�!,�	3� 6!2�J!� I � 6������* �&!��J� %!��
�

5!�  �2 ��.��� G�&� 6�&# 5� � /�%4
�� . 5!�  %!��40 6� 6������* �*%�
� %!��
� @!�� 6� �*

 �		9�
� G>�� %!��8J� 6��� )4L� @�D�� 5�?�
� /!� J� -%��0��&!� J� �!����
� ����D�  . 

2�� :������	  !���	 Comparative approach 

       �����!2L� 6�7!�
� 6� %�72
!� ��*� ��� L� E)"
 �
�L� F��D�
� ��!� ��
� �!>!,4J� 606 

1��
� 6� ����
� K�%&0 :
0 �!� � !�7
� ����� �* 6�� ����
�� L� E)# 6�� � %!���
 �!	�%�
�� 6� ��� 

��9	
� 68 ��!&J� �* !"���� �%��� (�+*L� ����
� ���� �&� : 6� %�< U�+*L� ����
� �# !�

�+>! �� @
!'
� �* � !2 �!	�%�
� E)# H�!�  .�!	�%�
� E)# ;�� :
0 -%!�J� 5��	 ��� !� �*�.  

       1!�
� �
!�� %����Fox )1982 (6�� �� :MRP, Kanban or OPT- What’s Best ?    6�

 5!�  6� :
0 ���� (1?7
� ��� L� 6�� 1!�
� 6%!> 1� (�4��
� �)# �7�� ��
� �!	�%�
� �����

OPT O%4L� ��� L� 6� -K!,2 %72� %����1 . 

      6� �2 �&  !+��: Aggarwal & Aggarwal )1985 ( ��,� �2�� 1?7
� ��� L� 6�� ! %!>

� ��
� �!!& 
!� ��"��	�����D> ��!&0 !���� 5
� (5!�  �2 !"�.2  6� �2
 O%4� �	�%� �* !� ��

Golhar & Stamm )1991 ( 5!�  6� :
0 ?���Kanban �+*L� ����
� �7��3
.  %2)
!� %��&
� 6��

�	�%��
� ��� L�� /!� J� �!��� $��4� 6�� �>?�
� %!��83� 6��� )4X� 5
 �!	�%�
� E)# 6�.  

     (C
) 68 ?+*  � %!�� �� (D�* 6��!�  :�8 �%��>� ��
� � %!��
� �!	�%� 6� %4M R�  �& 

� ��� ���� �* 1?7
� ��� L�. C
) ��7�� 6��( 6� �2 !"� 5!> ��
� �	�%�
�Rees, Huang & Taylor 

)1989 ( 5!�  6� ����7� 1�MRP  5!� � � %!�� �+*� H�!�  5���Kanban  ���� �*/!� J�  @	

@�D
� .� ���� !� �Marty )1997 ( 5!�  6� :
0 :+*�Kankan  5!�  6� �+*�MRP  ���� �*

                                                 
1 - Fox, R. (1982), “ MRP, Kanban, or OPT - What’s Best ? ”, American Production and Inventory Control 

Society 25th Annual InternaHonal Conference Proceedings, p.482-486. Cited by Bironneau, L. 2000 : 

choix des méthodes et outils de pilotage de la production. P ; 3 
2 - Aggarwal, S. et S. Aggarwal (1985), “ The Management of Manufacturing Operations ”, International 

Journal of OperaHons and ProducHon Management, n°5, p.21-38. Cited by Robert Bruce Johnston, 

(1998). ).” The problem with planning: The Significance of Theories of Activity for Operations 

Management.” A Thesis Submitted to Monash University for the Degree of Doctor of Philosophy.p; 28. 

 

3 - Bironneau, L., "Le choix des méthodes et outils de pilotage de la production milieu Industriel", les 

troisièmes Rencontres Internationales en Logistique, Trois – Rivières, (9-10 & 11 Mai 2000). P :3. 
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%%2��
� /!� J�.  -%2* �,��2� !" L (5!�  �2 ��.��� %!��83� 6��� )4L� 6P� @&��	� �!	�%�
� E)#

� ��� /!� 0 ���� G� $�2�� 5!�  �2 6� . 6� �2 E�2� �)#�Newman & Sridharan )1992 (درا� �( �

� 1����  Manufacturing planning and control: is there one definitive answer ?".":-&�ت �%(�ان

 6� � �2� � �8 �	�%�
�165  ���7� 1?7
� ��� L� K��� 6�� � %!��
� ($! �L� �2 6� ��8! � �		9�

�	�%��
� K��L� %��!�� G��& �* F�,�� 5!�  �&�� 3 I � . �*!+J!� �)# 6� �2 !"� 5!> ��
� �	�%�
� :
0

krajewski, king, Ritzman & wong )1987 ( 5� !� �)0 ��& !�%!��� 6�2� ��� L� K��� 6� ����7� 1�

�
� 5�8 �&%� 6�2� Q� i ��&)�� i ���� �* !"� %!��-%��> F!��	3� �!&M� �,��+ 6��.  

      !"� 5!> ��
� �	�%�
� �&  !+��Gerhard Plenert
∗ 6��*���
� %�2� 6� %���� Q)
��  5!�  68MRP 

 ���� 1� �!���	3� 1� 6� 57 (5����
� 1� 6� 3�� (6����%D� 1?7
� ��� L� 6�� 6%!> 1�

 5!�  F��D� �* �!>!,4J� 6� :
0MRP  %�< �!��� �* �!���	3� �� (5!� �
 uD!4
� 5����
� !�0 !"��	

 5!�  60 :�8 �29� 1� (��	! �MRP  62��� (��%* 5!�  �"* (%4M 5�  QL !	*! � 6�2� 6� /!�� 3

I��.��� 6� -�!,�	3� 6� 62�� ��
� �!���
� �* I��8 �!��83� .:�8 .2%� 5!� *1:  

 T � �
�gQ%!���
� =�
� %�'��
 ��!�
� H  

 T /!� J� �!���8 �* � �%�
� �@�D
� G��� ����!> . 

   �!	�%�
�� 1��
� 6� %�72
� (!���8 B	�
�� (��� L� $��4� F��D� H�!�  5����
 ��%&�

 R�� � G��&
 !�
!7� �� !��?� E%!��8� 62�� ��!>%
�� D�D4��
 5!�  C! # �&�� 3 I � ��7� ��&%�
�

��&!� J� �!����
�:  

 T  FD � :�8 -�����
� �!�&�%�
� 60MRP  6�	�� ��&!� J� �!		9�
� 6� ����
� �* B�	� C� ?�

�%�� ����5?�	3�� 5��	�
� �!&� (6�.4�
� 6 . 5�8 ��	  6� :
0 %��� �	�%� C! "* (C
) 5<%�

 �!�&�%� �����	� O�
 !+%
�MRP  @%!��90 .%6� �2 !"� 5!> O%4� �	�%� �*� :Wilson, 

Desmond et Roberts )1994 (6� ���7�  5!�  �����	� O�
 !+%
� ��%�9�MRP2  6�� A��%��

8 % �12 .%	�%� �*� 6� � �2� � �8 ���� ��2�%�� �247 ��	  6� 6��� (�		9�35 % 5" �

 5!�  6�����	�MRP  6�� ���%� A!& 
� ��	  6� %�<8 % �10.%2  6� �2 !"� 5!> �	�%� �*�

                                                 

 
 

1 - Plenert G.. “Focusing material requirements planning (MRP) towards performance” European 

Journal of OperaHonal Research 119 (1999) 91±99 

2 - Robert Bruce Johnston, Op,cit.. P; 28 
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Vitorino, C. M.; Terra, L. D. B  F��D�
  5!� MRP  ����� ��&� 1� 6�����.�%� 6��		9� �*

F��D�
� �*.1
 

 T  5!�  B�	�kanban  ��'��
� ��> ���
� 6�.4� ;�,4� ($�
!2�
� ;�,4�� �!		9�
� 6� %�72
� �*

WIP ��%!�7�	� :
0 �&!
� ;�,4� (5!� 
� � �%� -�!�. (∗  �&! 
� �!���D�
� 6� �&  C
) G�� (

�� !�!�
� ����
� -��
� �# 5!� 
� �)# %�! 8 6� %�72
� 6� :
0 G&�% C
)� ����> �# 5� 
� �)"
2 . 

 T � 5!�  68 6��*���
� !�OPT -.����
� ��K��L� :�8 ���2� �> (����
!� -%��J� @�
!	� 68 5!8 �2��� (

 ���4
� O��	� (��'��
� ��> ���
� 6� 6�.4�
� O��	� (/!� J� �!&�� F���� !��* ��!4 �4��
� �)"


�����%�
�� /!� J� O��	� ���� 5�",��� (6�!�.�
 �����
�3 .		9�
� 6� %�< 68 ��4� ��
� �!

 H��%�OPT -%�72. 

        @�
!	� $��4� %!��83� 6��� )4X� 5
 I � �# 6%!��
� �4���
 !""�&�� 62�� ��
� ���!�� 3� 6�

5!�  �2 $�!�� $��4� ���� �* F���
� 5�8 :
0 �*!+J!� (/!� J� -%��0 ��� ��.  

       ?4 6� -%�� �
� �!�P� 6�� -��&��
� -�&,
� 60 ��*� ����,
� H�!� 
�� @�
!	L� $��4� F��D� �

 �&  1�� (5�?�
� �&���%�	J� ����
� ���� �&� 6� 6%!��
� �4��
� �D4� :
0 6�7!�
� 6� %�72
�

A%�>� 6�7!�
� ;��  �		9�
� �* /!� J� -%��J @�
!	L� $��4� 6�� ��!2�
�)�&!��J� �4��
�( !� ��  g

�7!�
� 6� %4M F�%* %!��83� 6��� )49� 6� @&� ����� ��%�'��� W�!�4 �&!� 0 5!�  �2
 6� O%� 6

 -%��e
 5�?�
� @��	L� %!��4� � 8)��*���
� �� �*%�
� �4��
�.(  

����4 :"����*	  !���	 integrative approach: 

      ��
� 6�+ 6�7!�
� ;�� $ �  6� 62�� (%2)
� F�!	 6%!��
� %!��
� =28 :�8 (�&!��J� %!

���7�L� 68 1��
 C
)� ��� L� $��4�
 �2%���
� !��.�
� 6� -�!,�	3� ��
�! 6�)
��.  

  -%!�J� F�	 !�2 T ��L� ��,
� �* T  @�
!	L� 6� @��	� �2
 6� :
0)MRP, KANBAN, OPT (

!��J� %!��
� @!�� 6N* I��8� g$�+ D!� � -�> D!�  O%4� -%!���� (������ !��.� ��
�! �&

@��	� �2 !��.� 6� -�!,�	3� I � :&%� 6�&# 5!�  :
0 �����
 -��
� D!�  6�� G�&
� . �)# �* 1�

����� �	�
� (���!2�� ���2 @�
!	L� %���� �4��
� .�# !"�	�%� ��� ��
� �3!
� .%�� 6��:  

                                                 
1 - Vitorino, C. M.; Terra, L. D. B ; “The implementation of MRP II in two Brazilian industries” E & G 

Economia e Gestão, Belo Horizonte, v. 2 e 3, n. 4 e 5, p. 96-105, dez. 2002/jul. 2003 

∗ �  � "$��= "0��! 	�&  $ 9�: ����� �/&��� 	?��
 	�'#� 1�2 "��@��! �:< "'$,��$�� ��$
',$� .9�:� "**&$�� �����$��
.  
2 - D.J. Stockton and R.J. Lindley.  “Implementation Kanban Within high variety/low volume 

manufacturing environments” , International journal of Operations & Production Management, Vol. 15. 

No.7, 1995; pp. 47-59. 

3 - Graham K. Rand, « Critical chain: the theory of constraints applied to project”, International Journal 

of Project Management 18 (2000) 173-177, P:173 
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 T  5!�  /!��0MRP  5!�  G�Kanbang 

 T  5!�  /!��0MRP D 68 -%��J� ��� � G�����
� F�%. 

1.  ��5�MRP-Kanban:   

    6� �2 %����MRP   �Kanban  6� %�< (/!� J� D�D4�� -%��0 ��� � %"�� T ��,
� �* �%� !�2�

��L� T  5!� MRP  O��
� 6� vK����� /!� J� -%��0 �!���	� $��4� ���� /!� J� -%��J @��	� %����

 !� �� (%���
� O��
� :
0 ���D
�Kanban �4� �"* 5�� � :�8 %���� Q� D�* %���
� O��
!� W

D�* %���
� O��
� �* !�" �� � %!��
!� B�	� !� �)#� (��%�
� �* �!�*��
� . �!	�%�
� 6� ����
� C! #

 %���L� G�.�� ��,�2 68 1�
� Q� (6��!� 
� 6�)# H�� !"� 62�� �'�� �+*� 68 1��
 ��%&� ��
�

/!� J� -%��J C
)� 6��!� 
� 6�� K$2� �!�* �2��.1  

     5�4�	� 1� (���!2� �2�� !�"&!��0 62�� I � :
0 ��%!�� 6�7!�
� 6� %�72
� 6N* (I��8�Kanban 

 !� �� %���
� O��
� �*MRP ���D
� O��
!� W�4�*2 . 5!�  6� Q�MRP  !� �� (D�D4�
!� W�4�

 5!� Kanban )�, �
!� W�4�.3  

    
� H�� 62�� -���8 �3! �*���
!�
� ��'��
!� 6��!� : 5!�  5�4�	�MRP  �!�2%�
� 6�.4� -%��J

!�%�
� �* �� ��
� K�.&L��� 5�4�	� !� �� (Kanban C
) B+�� �
!�
� �2�
�� (G��&�
� D4 �*.  

  ���	16 : ��5�MRP-Kanban  

     

  

  

  

    

  

  

  

 

                                                 
1 - D.J. Stockton and R.J. Lindley, « Implementing Kanbans Within high variety/low volume 

manufacturing environments”, InternaHonal journal of OperaHon & ProducHon Management, Vol.15 

No. 7, 1995. Pp; 47-59. 

2- Choong Y. Lee.  “A New Manufacturing Information System”.  Computer-Aided Design & Applications, 

Vol. 3, No. 6, 2006, pp 821-828.  P: 824.  
3 - karmarkar 1989. 

 6�����	 ��5� �	�!����Kanban 

 T	9��	 )���� ��5� �	�!����MRP 

P 3 P 4 P 5 

P 3 

A 1 A 4 A 3 A 2 

P 3 P 3 
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2.  ��5� )����MRP  ��5� 6�OPT  

     � �# �!�8L� E)# 6� $�"
� 60 5!� � ����
!� -%��J� ��� � 6�� ��!2�
� 1��0 68 1�
MRP (

6� �2 5!> 1� (�!� � !�7
� $�� � �* �!	�%�
� E)# ��� � !2�)1986 (Vollmann 
Lundrigan 

 ��&�%� H�� �� !2�0 68 1�
!�OPT  ��&�%� G�MRP���*��
� E)# 6� -%�� �
� ����,
� �	�%�� ( .

 :
0 �	�%�
� �%!�� ��
�!�# 6���	
 6���!2�� 6��!� 
� 6�)# 6�1:  

<  5!�  G�D�	� 3OPT  /!�� �"* (E��
 ���
� 5!�  �* -��&��
� �! !�� -�8!> :
0MRP. 

 T D�	� 5!�  G�OPT  5!�  F��D� K! 7� 1�� ��
� ���&,
� ;�� �	MRP ���& ���8N� B�	� �"* (

 5��� �"* C
) 68 ?+* (��>��� D��+� �	��% /!� 0 !2�0F��� ��  �!��D�� /!� J� ���&

�	��%
�. 

    5!�  H�� �� !2�0 �7� ��
� �7��
� �!	�%�
� 6��MRP  5!> ��
� �	�%�
� (����
!� -%��J� ��� � G�

 6� �2 !"�Teeradej Wuttipornpun  �Pisal Yenradee )2007( ( 5!� 
 -���& ��%!�� 5!�  !��> 1�

MRP  �>!D
� �)
� -���(FCMRP) (-����� �!&� � H� �� ��
� �!�� �
� �* I���D� 62�� 1� (

�&% ��8 .2�%�� -���� G��&� �!�����2 .  

      5!�  6�+��FCMRP ��	!	� ���D4 =�4 :�8 A%���
�:  

1 T   5!�  F�%D 68 �
�L� ���&
� ��
��MRP  -%�'�� %!�� � ��%�,�)VMRP(g 

2 T  (���
� .2�%� ���
�� @	 ���&� �!����
� �2 ���
� .2�%� ���� :
0 -�D4
� E)# $�"��

 �&%
�)�>!D
� �2��(g 

3 T g���
�L� �8��> F*� 5��
� =,  �* 6�2� ��
� �!����
� @�%� (�!����
� �	�	� ���� �&� 6� 

4 T  ��) ���
� .2�%� 6� �!����
� ;�� %�4X�� C
)� (-����
� �>!D
� ��%!��83 ���&
� ����� 5��

�
� .2�%� :
0 ��
�L� �� !7
� ���
�L� ��) ��)62�� �)0((  �2!�� ����� :
0 -�D4
� E)# $�"��

:
�L� ���
�L� ��) ���
� .2�%� �* �>!D
� . ���4 �!����
� �2 6�2� (����%
� -�D4
� ���

g�>!D
� ��� %!��83� 6��� )4L!� ���
� .2�%�
 

5 T �8 �!��83!� ���
� .2�%� :�8 �!����
� �
��& ���� (�%�4� �&%
� ���
� .2�%� �
��& :) F! 8�

�!&!&.
�   .( 

                                                 

1  �  D. K. Harrison & D. J. PeUy, Op., cit. p; 237. 

2 - Teeradej Wuttipornpun, Pisal Yenradee ; « A New Approach for a Finite Capacity Material 

Requirement Planning System », Thammasat Int. J. Sc. Tech., Vol. 12, No. 2, April-June 2007. P.30. 
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      5!� � -�
��
� �
��&
� W�!�4
� 6��FCMRP  FD � F*� 5�� �&%
� ���
� .2�%� �
��& 6�

OPT $>�� ��%�* :�8 %*��� 3 !�2 (�*!+0 �>� :�8 %*��� 3 .2�%�
� E)# 1��.  .2�%� 6� !�2

 :�8 %*��� �> �&%
� %�< ���
�0 �>� 5��	� �&� 6� C
)� ($>�� ��%�* :�8 %*��� �> !�2 (�*!+

@	! �
� �>�
� �* �&%
� ���
� .2�%�
 ����D�
� K�.&L�.  

   �		9�
� G>�� �!�#0 5� I � �?� (���!	
� �!�8L� ;%8 6� K!"� 3� ��� . 6�%� 6�7!�
� 6� %�72*

 J� -%��0 ��� � F��D� ����* �* %�2,�
� @��
� 6� I � /!� J� ��� � G>�� %!��83� 6��� )4L� 6�� /!�

�� ��
�    .     

�4��4 :"%�5�	  !���	 contingente approach 

    
� �4��
� 6� �2 !" �+�� ��
� %!2*L� 6�+*%� (�*%�
� %!��
� 6��7�� 6�)
� 6�7!�
� 60� 6%!�

�&!��J� �4��
��. J D�* -���� -��� ���%D �&�� I � 6�%��:D�� �� 6��� /!� 0 5!�  -%��.  

     �� 6��� %!��� :
0 ��! �	� G� ��
� �!��� $� �� �# �4��
� �)# !"��8 5��� ��
� ��	!	L� -%2,
� 60

���� �2
 5�?�
� ����
� %!��4� 5�� I��8� /!� J� -%��0 ��� � $� ��� (%��!�� -�8.1  

	��
 �%���
� /)!� 
� ;�� ;%8 5��	 ��� !� �*� ���?�
� /!� J� -%��0 ��� � %!��4� :�8 -�8!

G� ��
� �!���
.  

1 T ��	� ����� 1�I ������	 )'����	 :$� ���
 ��� %!���� K!,�23� 5��	 -%�,
� E)# �* : 

� /!� J� �!���8 5�� � : 6� %��2 5!��#!� ���� (-%�72 %!���
� �)# :�8 -�����
� /)!� 
� %����

 �)# @	� (6�7!�
� $%D:
0 /!� J� �!���8 5�� � $� �� 62�� %!���
�: 

•  gR�%��
� D�  

•  ��8 ��%�(Job-shop)g 

•  F*�� ��%�(Flow-shop)g 

• !�?4
� 5�� �. 

   (���%L� D!� L� E)# 6� D�  �2
 /!� J� -%��J 5�?�
� ����
� %!��4� 62�� %!���
� �)# =!	� :�8�

C
) B+�� ��
!�
� �*�,��
��: 

 

 

 

                                                 
1 - Robert Bruce Johnston. Op. cit.  P 23. 
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  ���	17: )���*	 ����I ��5�� E��� )���*	 +�	�� ��5�� �%�3>�  

  

    

  

  

  

  

  

  

  

  

  

  

Source ; B. laurent these ; P: 211. 

��� !� /!� �	� 62�� (E?8� �*�,��
� @	:  

 T  5!�  5�?�MRP  @	 /!� e
 �� !2�0 C! # 6�2� 6�� (%��2 �2�� F*��
� �!�%�� ���
� �!�%�

-%��2 �!��2�� (@�D
� .�� !�2 62�� !� �%�!  R�%��
� D�  �* !�� (!�?4
� �
! �* I���D� 62

I���D�  . 

 T  5!�  !��Kanban  6� %�< (�!����
� %�%2�
 %�  C
)� (!�?4
� 5�� �� F*��
� ��%� 5�?� �"*

R�%��
� �
! �* 5�?� %�< I���D� . 

 T  5!�  F��D� 5�?�OPT  (F*��
� ��%�� ���
� ��%�  

2<  +������	 )'����	����� �� �4�� 1�I : 

 :
0 F%D�
� 5��	 -%�,
� E)# �*���%�  -�8 :�8 �!��83!� /!� J� -%��0 5!�  %!��4� :�8 -�8!	��
 /)!� 

%��!��. 

� T   )'���Marty (1997):  H� �
� D� � @�D
� ����D 6�� �>?�
� D�%� 1!�
� 5!> /)�� 
� �)# �*

)��!4 �!,����� H� � �� �D�  H� �(�� ��
� (�3! G�%� :
0 �� : @�D� ��D�  �!&� �

��!4 �!,����� �!&� � g5�� � @�D� ��D�  �!&� � g%��	� @�D� ��D�  �!&� � (��	��. 

C
) B+�� �
!�
� ���&
�� : 

�B;�  �B;�  

 �	��� ����
  ��� ��	9��	
 �� ��H $"�����
 ��;!�	 +�	��

���� ��H ��>3��.  

 �>�! ������
 6������	 +�	�*

�/ ��MRP  "%
2���	 G��.  

 ���� ���� $����
A��E��	.  

�B;�  �B;�  �B;� ��H  

�B;�  �B;�  (  

� ���I	 	'� $���
 $)���	 �����	

���� ).OPT  ��H
����.(  

��8 ��%�  
(Job-shop) 

F*�� ��%� 
(Flow-shop) 

MRP 

KANBAN 

OPT-  دارةBا
@دe��).  

!�?4
� 5�� � 
 

R�%��
� D�   
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  ���	18 : )'��� �%�3>�Marty 1997 

  

  

  

  

  

  

  

  

  

  

  

  

Source; Marty, cited by B. Laurent P; 215.   

@ T    )'���M2I )1986( :!�# 6�%!��� :�8 �!��83� 5� /)�� 
� �)# �*: 

• F�	�
 ��!&�	3� D�  ::
0 F�	�
 ��!&�	3� 5	� � %!���
� �)# @	�   : 

 T @�D
� @	 /!� J� :� �!,���� @	 /!� J� 5+�� � ��sur mesure/!� J�� (  ���!> @	

 -���sur catalogueg 

 T 6�.4�
� �&L G� ��
�. 

•  F*��
� D� )H� �/����8:( :
0 F*��
� D!� � 5	�� %!���
� �)# @	: 

 T g�����&� �!�*�� 

 T g��2�� �!�*�� 

 T %!	�
� ��� �!�*��. 


!�
� �*�,��
� :
0 ����
� 62�� %��!��
� E)# 6�� GD!��
� K�%&N����: 

  

  

  

  

�B;�  �B;�  �B;�  �B;� ��H  

�B;� ��H.  5�?�  5�?� %�<  5�?� %�<  

�B;�  5�?�  F��D�
� @��  5�?� %�<  

 ��D�  �!&� �
��	�� @�D� 

 ��D�  �!&� �
%��	� @�D� 

MRP  

KANBAN 

OPT-  دارةBا
@دe��).  

 ��D�  �!&� �
5�� � @�D� 

 

 �!,����� �!&� �
��!4 
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  ���	19 : �%�3>� )'���M2I )1986(  

  

  

  

  

  

  

  

  

  

  

  

)T )'���Vincent  1993
1: 
 %��!�� -�8 �!��8� 5� ��
 /)�� 
� �)"
 ��	 
!� (/!� J� ��� � $� ��

6� �2 %��!��
� E)# ���� ��
�:  !�2 (�����
� 5�� � (/!� J� -%�� (H� �
� ���2%� (H� �
� ����� �&%�

F�	�
 ��!&�	3� D�  ���� .:
0 /!� J� D!� � $� �� 5� I��8�:  

 T � -���� �!&� ���D� g�2%���
� �!�2%�
� 6� ����
� 6�+�� H� �
� ���2%� ( 

 T � �!&� ���!4 �!,���� -���g�2%���
� �!�2%�
� 6� ����
� 6�+�� H� �
� ���2%� ( 

 T g��	�	��� -%��	� /!� J� �!�*�� (��D�  �!&� � 

 T g����D /!� 0 -%��� ��& -���� �!&� � 

 T g����D
� @	 �!�%� �* G �� (-���� �!&� � 

 T  !��* 6D!�
� 6� �
�!��
!� � !��	3� (@�D
� @	 G �� (-���� �!&� ���
�L� ����
� W4�.  

         5!�  6� �?  ���&
� �?4 6�MRP  -�8 6� � �2�� -���� �!&� �
� 6�2� !�� 8 5�?�

 5!�  6�2� ��	�	�� �!�*��� ��D� 
� �!&� �
� �
! �* !� �� (�!�2%�� K�.&�Kanban  (�+*L� ����
�

 ���
� �!�%� �* G �� ��
� -����
� �!&� �
� �
! �*  !�� 5!�  F��D� Q%�%+
� 6�*OPT . !� ��

 F�%D 5��4�	� @�D��* G�%!��
� -%��0PERT. 

  

 

                                                 
1 - V incent, C. (1993), Choisir une gestion de production, PublicaHons CETIM, 2e éd. 

PERT  MRP  MRP  

A���	 "% ��5�� ���� 2 ����I  

 ���E��� �����	 �����
+�����	  

 A��E �I �����	 �����
KANBAN  .�E�	 ��� 	'�

�����  
MRP D	�� 

 �!,���� @	  -��� ���!> @	 

�����&� �!�*�� 

 

��2�� �!�*�� 

 -��� �!�*��
%!	�
�  

��9!��	  �� )���*	 
 

.�E�	 .�� )���*	  
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  ����	5 : )'���CETIM 1993  

  

Source ; V incent, C. (1993), Choisir une gesHon de producHon, PublicaHons CETIM, 2e éd. 

� T   )'���Kieffer 1986
1 :1!�
� ���8� ��
 !�# 6�	!	� 6�%!��� :�8 :  

• F�	�
 ��!&�	3� D� : �!&� �
� :�8 @�D
!� 9� �
� ����!> Q� .)# @	� ��!&�	3� 5	� � %!���
� �

:
0 F�	�
: 

 T @�D
� @	 /!� J� : � ��� �!,����� �!&� �
� �����)��!4(g��D�  �!&� �� ( 

 T 6�.4�
� �&� 6� /!� J�. 

• H� �
� �* �����
� �&%�/����8 /!� J�: �:
0 /!� J� �!���8 $ �� %!���
� �)# @	: 

 T G��&�
� ��� �:  �� �D�	�
� �!&� �
� 5+� �>�g-����
� �!&� �
� 

 T G� ��
� ��� �. 

��
!�
� �*�,��
� :�8 ����
� 62�� 6�%!���
� 6�)# %�! 8 6�� GD!��
� K�%&N��:  

  

  

  

 

  

  

  
                                                 

1- Jean-Paul Kieffer. (1986), “ Les systèmes de producHon, leur concepHon et leur   exploitation”, thèse 

d’Etat de l’université d’Aix-Marseille, Sciences Economiques. 
 

)���*	 E��  +�	�*	 ��5�  

�������	 ������	 �� �����	 ��/�� F����	 ������ $��E��� +���� �����  MRP 

����	 ��/�� F����	 ������ $�>�! �3>	�� +���� ������������	 ������	 �� �  MRP  

�������� +����� )���*	 ��%�� $��E�� �����  Kanban  

����E )���� +���� 	�� +���� �����  PERT  

����E�	 .�� ���� "% 6�>� $+���� �����  �����	 A��E �I +�	�*	  

	 :!� ���% �E���	 �� ��������� ������2	 $.�E�	 .�� 6�>� $+���� ����������	 �	���  G� ��
� ���!��  
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  ���	20 : )'��� �%�3>�Kieffer 1986  

Source : Kieffer Jean-Paul. (1986), “ Les systèmes de producHon, leur concepHon et leur   

exploitation ”, thèse d’Etat de l’université d’Aix-Marseille, Sciences Economiques.  
  

      H�!� 
�� -�����
� %��!��
� 6� �?  (%��!�� -�8 :�8 -�����
� ���%L� /)!� 
� ! +%8 6� ���

!��	  �"�!��� ���4�	�
�:  

�  @	Marty 5!�  5�?� (MRP  
� �!&� �
� /!� 0 ��� ���D� . /)��  @	 !� ��M2I  B� �*

6�.4�
� �&L G��&�
� ��� �� (��D� 
� �!&� ��
 @�D
� @	 G��&�
� ��� � �* 5!� 
� F��D�� .

!��  /)�� CITEM  !"���&� 5�� 1� ��& �8� �� �!&� �
� 6�2� !�� 8 5!� 
� F��D�� B� �*

!� J� 5&� (��D�  ��8%* �!���&� 6� !>?D � @�D
� @	I� X� �� / . !� ��Kieffer   A%�>�

 5!�  F��D�MRP  �* �
! �* I���D� 62��* C
) 68 ?+* (����D
� @	 �D�	� �!&� � /!� 0

�
! /!� 0  -����
� �!&� �
�� 6�.4�
� �&L -����
� �!&� �
�g����D
� @	 ��D� 
� 

�  �
��&
� �2!�� �
 ��%�
� -%��0 �!�&�%� �!���	!� B� �) �2!���>!D
�( � ��� B� � !�2 (

 ���%DPERT  ��) ��& ��!4
� �!&� ��
 (G�%!��
� -%��0 �!�&�%� 5!8 �2��� (G�%!��
� -%��J

g����D /!� 0 -%�� 

  

������	 ����      ��M��	 ��I ����  

  

                   ��M��	 ��I ����  

.�E�	 .�� )���*	  
  �� )���*	

	��9!��  � .�>�!  � .��E��  

��5��  

 6�����	  

+���� �����  
 +�	�* ������

@�����	  

  

 

�E��� �����    

  

�������� ��5��  

 

6��>��	 ��5��  �����	 +�	�* ������  
����E 

Kanban 

���� 

MRP 

E��� 
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�  5!�  5�?� !���8Kanban  (!��	  %��	� !"��8 @�D
� 6�2� ��
� ��D� 
� �!&� �
� /!� 0 ��� �

"&� �* ��
!�
� �!*?�43� �?  !  � %�<%� 
� �! . @	Kieffer  F�D�Kanban  �
! �*

6�.4�
� �&L G� ��
� ��� � . /)��  �* =2�
� �&  !� ��M2I  F��D�� B� � I �Kanban  �*

 @�D
� @	 ��D� 
� �!&� �
� /!� 0 ��� � �
!)6�.4� 6���( 62
� !+�� I�
0 -%!�J� 5� �#� (

 /)��  �* � �+ �2��CITEM.1
 

    �"� � 6� ��� ��
�� (/!� J� -%��J 5�?�
� 5!� 
� %!��4� :�8 -�8!	��
 �%���
� /)!� 
� ;%8 6� ! 

 ����
� %!��4� 5�� !"	!	� :�8 ��
�� ��	��%
� ��*%�
� %��!��
� 6� %!��8� !  2�� (�*%�
� �4��
� �7��

�# �+*L� :��&!� J� �!����
� 5�� � gF�	�
 ��!&�	3� D�  g� �
� ����� �&%�H.  

     E)# =!	� :�8 !",� �� 62�� ��
� � 2��
� �3!
� �2 :
0 F%D�� 5
 /)!� 
� E)# 6N* (C
) 5<%

%�
� 3 �!7�
� ���	 :�8 (� �&"
� /!� J� ��� � ���#� !" � :
0 �*!+J!� �)# (%��!��
�(  ��� � C! #

�>�
� =,  �* G��&� ��%�� G� �� ��%� 6�+�� /!� 0 .  

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

                                                 
1 - Jean-Paul Kieffer. Op. Cite. P : 85. 
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"��4�	 �����	 : !	���	 ��� �� 6���	  

     �*  (6%!��
� %2)
� �,
!	 �4���
� 6�� G�&
� !"
?4 6� 5� 6�&)��  :
0 F%D�
� 5��	 1��
� �)#

�*%�
�� �&!��J� . 5�> �����
� �,*U., Karmarkar  � 	 �*1989  :�8 -�8!	��
 Q%� 
� I&)�� 

 -%��J 5!�  %!��4�/!� J� . �&!� J� 5!� 
� ��%� ����D 6� �2 :�8 ���8� ��
�  %!��43 �����2

@	! �
� -%��J� 5!�  . � 	 �*�1998  5!>L. Bironneau G�	��� F�!	
� /)�� 
�  %��!�� 1?7 ����


5�?�
� -%��J� 5!�  %!��40 5�� !"	!	� :�8 . !#���8� ��
� %��!��
��Bironneau �# :��
� D�  (F*

 6�+�� �*�,�� ��2�� 5� %��!��
� E)# GD!���� (F�	�
 ��!&�	3� D� � F*��
� ����D17  �&!� 0 D� 

5�?�
� -%��J� 5!�  W4� !��* %4P� 68 $��4� D�  �2� .-� :�8 /)��  �2 ;%8 5��	 !��*�.    

2��  : )'���U., Karmarkar 1989:1  

       %����U., Karmarkar  G�& 6� ���%2)
� �,
!	 �4���
� 6��)�*%�
�� �&!��J� (6%!��
�( (

 $ � ��
� (�&!� J� 5� 
� �%�� ����D @	 (/!� J� -%��J � �&# ��� � I�* 5�> !&)��  G+��

:
0 /!� J� 5� :  

 T  @	 5!� )%��	�
� F*��
�:(  /!� J� (�"�!��� �!&� � ��+� �� ��� /�� �
 /!� J� ����8 6�2�

�	� 6�2���>���� ���!7 %!�� � ��%�,�� %�. 

 T 6�&# 5!�  :@	T G*�)%%2��� ��*�
!�:(  �!&� � 6�+�� I � %�< (%��	�
� F*��
� 5!�  �%�72 I���

���!7 %!�� � �!>�� !"
 ���!7 �!�*�� H� � -����� . -."&L�� ��%!�	�
 �! �2�� K�.&� /!� 0 C
) �!7�

�� �%�2
J�. 

 T 6�&# 5!�  :@	 T G*� )
!��2%� ��*�:(  6�2� 1� (�!�*�
!� /!� J� 6�2� 5!� 
� �)# �*

 5&� �!&� �
 @	 %�'�� 6�2� ����
�� (@�D
� @	 -%�'�� �!�*�
� 5!&�� �8� �� �!&%4�
�

�!�*�
�. 

 T  G*� 5!�  )@�D
� @	 H� �
� �	� #( : @	� ���� 6�2� H� �
� 5���� (-%�'� 5!&X� 6�2�

    (@�D
� 

     �
� K.& �Karmarkar !� J� 5� �#� (��	��% �D� � 1?7 :
0 /:  

 T g����
� 6� �!&!��3� @!	 

 T g%���L� F?D0 

 T ��%�
� %��	�. 

                                                 
1 - U.  karmarkar,. 1989 ; « Getting control of just-in-time ». Harvard business review, September-

October, p 122-131.  
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       6�� ��+!,�
!� ��!4
� ��%�%�
� )!4�� �* �8!	� �*�,�� K!� 0 62�� %��!��
� E)# �?4 6��

! �
� �&���%�	J� ����
� %!��43 (/!� J� -%��0 ��� �/!� J� 5�  ��%� 6� ��%� �2 �* @	 .

C
) B+�� ��
!�
� �*�,��
�� :  

  ���	21 : )'��� �%�3>�karmarkar 1989 

  

  

     

  

     

  

  

  

  

  

Source : karmarkar, U. 1989 ; « Getting control of just-in-time ». Harvard business review. 

P :128.   

I.  F*� ����
� 6� �!&!��3� :�8 ���
� 62�� (9� ��
 ���!>� -%��	� /!� J� �3��� 6�2� !�� 8

 �,	�*JIT. 

II. 4�
� �* ��%�'�
�� (���
� %���L �&! �&�� 3 I N* O��	�
� /!� 0 �	!�	 R!��N� -%�!  6�2� �!&%

-�����. 

III.  (=�	 C�� F*��� ���
� �!�%� �* ����
� @!�	 � ��&� I�3���� /!� J� �!���8 �* %�%��	3� 60

 5!�  F�%D 68 ��%�
 %��	�� B�	� !��Kanban. 

IV.  @��	� F*� 5�	� 6� 62�� ��� �2�� ����	� ����
� 6�2� !�� 8 (�
!
� E)# �*JIT �3!
� �*� (

 8 O%4L� 5!�  5�4�	�* ����D ����
� 5��	� %!�� � ��%�* 6�2� !��MRP  5��	�
� (K�%�
� D�D4�


DD4
� 6�� F�	 �
��. 

JIT   .��2��� )���*	  JIT-Kanban 

MRP-JIT  MRP-Kanban  .��: Kanban 

MRP  MRP   �� .��MRP 

MRP  MRP  OPT  

III II I 

VI V IV 

IX VIII VII 

XII XI X 

�A�ت .D ا��@اد  #Z%ب ا�?Z 82 ا�@ر إk`ق ا�وا.5 2<?

D  :$L�م ه 
 h&V- l;2ر(دC#.5 و�;<��)( 

h&V م�L$:  
2�#?. =;<> 

D  :$L�م ه 
 h&V- l;5 و(د�;<��)a2آZ( 

l;م د�L$:  
 h?Z +#-5 ا��V<-ه

h�Iا� 

�ر
L#
$%
ة ا
2#
; 
a
; 
2
n#
ا�
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V.  5!�  6N* (G>���
 ���!>� -%��	� %!�� 3� �!>�� 6�2� !�� 8MRP  C
)2 (����
� E)# G� F*���� 6�2�

�,�2� �>� !" � %�< (����
� E)# G� F*���� @	
� F%D. 

VI. 
� E)# �* @	
� ��� � C%� 6� 62�� C
)
� (!��	  6%� ��%�
� ��+%� �* ���
� 6�2� (�
!

��%�
� ��+%� �* ���
�     . 

VII.  �,��4�
� ����
� 6� �!&!��3� 6�� F�	 �
� @&� (-%�'�� 5!&X�� �8� �� �!&� � /!� 0 �
! �*

� ! #� (/!� J� �D4 G� F�	 �
!� !"
 D�D4�
� @&�� (5!	>L� $��4�
 B��MRP  ��& Q%�%+

5!	>L� $��4� 6�� F�	 �
�� /!� J!� K�%�
� -�%!&�
. 

VIII.  !�� 8 6�2��!&%4�
�  -%��2 �&%�� �8� �� 5!�  6�2�� (!�	! � 6�2� 3 @	
� 5!�  6N*MRP 

��	!
� I���4�	3 -K!,2 %72�. 

IX.  62�� -%��2
� 5!&L� ��) �!����
� ;�� �,* (!"���� @&� (��%�
� ��+%� �* ��� � 5��4�	�

@	
� ./!� J!� K�%�
� F�	 �� D�%
 /!� 0 ���& ��
�� @�D�� ���
� %���X* C
) $?4 !��. 

X.  %���� 5?�	� ��� D�* @�D� �> ����
� ;��* (����
� 5��4�	� �* 5!�� � C! # =�
 (�
!
� E)# �*

 %����� (6��.
�MRP (�!���D
� .&� �"* (�!�����
� -%��J � ��7 -���  %���� (6��.
� %���� F	 �

/!� J� %���� (K�%�
�. 

XI.  5!�  6� -�
��
� ���
� %���L !�*� ��%�
� ����MRP �>!D
� ���> W4� !��* I������ 5<%� (

 F�	 �
�� (����
�� 6�.4�
� �� ���>� �!����� %�*�� �* !�!# �%�� Q�9� I � 30 (%!�� 3� �!>���

5!	>L� $��4� 6��. 

XII. 	3� 62�� �7� �
��&
� ��� X� � !��OPT ����'��
� �!�����
 -����
� �
��&
� �2!�� �
.  
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����4 : )'���L. Bironneau 1998:1  

        5	> ��
L. Bironneau :
0 %�%�
� )!4�� �!���	� @	 !��%# !��	�� /!� J� -%��0 ����8 :

D�D4�
�  ��!�
�)��%!&�
� �D4
�(�����,�
� �D4
� ( )MPS( �&�%�
� ()����
� 6� �!&!��3� @!	( (

���!��
�� )�, �
� (�
��&
�.  

      �#� ��	��% %��!�� 1?7 GD!�� :�8 ����� /!� J� ��� L ���& $� �� 5�> (C
) 68 ?+* : D� 

F*��
� ����D (F*��
� D�  (F�	�
 ��!&�	3�.  

1T A���� ������2	 E��:
0 5	� �� (: 

 T /!� J� �&L 
 6�.4��MTSg 

 T @�D
� @	 /!� J� MTOg 

T @�D
� @	 H� �
� �	� # ETOg 

2T A%���	 E��H� � 5�� �
� @	 /!� J� ��� � 5	�� %!���
� �)#� (/����8: 

T  D� 
�A : ��%!��� �!�*�� !"
 ��
� �!		9�
� 5+�)�����&�( ��!�
� �!&� �
� 6� ����
� H� � 1� (

�
� �!�2%�
� 6� ����
� 6� � �2�
�g-�%���
� �� �� � 

T  D� 
�V : -�8!��� �!�*�� !"
 ��
� �!		9�
� 5+��)������( ��!�
� �!&� �
� 6� ����
� H� � 1� (

g�,��4� ��
�� ���� 6� !>?D0 

T  D� 
�I : ���> ��8 /!� 0 5�� 1� (� !7
� D� 
�� ��L� D� 
� �!		9� G�&� �#� (��!4 �
! �#�

!>?D � ��!�
� �!&� �
� 6�  $� �� @	� (��
�L� ����
� 6� ���� ��8 6�Bironneau  �)# 6N*

 D� 
� G� C%��� D� 
�Vg 

 T �!&� �
� D�  ��%!��43� @	 :��%!��4�� �!,���� @	 �!&� � H� � ��
� �!		9�
� G�&�� 

C�"�	�
� !"��D� � ���. 

3T A%���	 ����E .H� �
� F*�� =!	� :�8 /!� J� 5�  %!���
� �)# $ ��� �����: 

T GD���
� F*��
� 5!�  :g�2��
� F*��
�� �D4
� F*��
� 6� �2 5+�� 

 T R�%��
� D� . 

                                                 

1 - Bironneau, L., "Le choix des méthodes et outils de pilotage de la production milieu 

Industriel", les troisièmes Rencontres Internationales en Logistique, Trois – Rivières, (9-10 & 11 

Mai 2000). 
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 6�� �!8!D� � 6�+�� 3 Q)
� F*��
� �# %��	�
� F*��
� $%�� I L (%��	�
� F*��
� D�  ����	� ��
�

���
� .2�%� 6�� ���
� ��> 6�.4� �&�� 3 6� Q� (���
� .2�%� . ��& %�!  D� 
� �)#�G>��
� �*. 

        G+� (%��!��
� E)# GD!�� F�%D 68�Bironneau  �!*�,�� 1?7 �2� �* Q%�  /)�� 

/!� J� -%��J 5�?� 5!�  %!��4� �* �8!	� .:
�L� �*�,��
� �7�� �
���
� �2�
��:  

  ���	22 :1���	 �%�3>��	<  ��9!��	  �� �� )���*	MTS 

Source ; Bironneau, L., "Le choix des méthodes et outils de pilotage de la production milieu 

Industriel", les troisièmes Rencontres Internationales en Logistique, Trois – Rivières, (9-10 & 11 

Mai 2000). P; 11 

•  D� 
�1 ::
0 =!	L!� �"&��
�� (�� ��
� $�  ��D� 
� �!&� �
� G��&� ��� � ����  /!� J�

 (�,��+ 6�2� ��%��'�
� 6� ��� L� E)# ��.��� 6�� (�D�	� �!&� �
� E)# 6�2� !� !�
!<� (%��2
�

��
M 6�2� !� !�
!'* �!����
� !�� (�,��+ /!� J� �3��� (-%%2��� -%��> /!� J� -%�� . :
0 %� 
!��

/!� J� -%��e
 6��
!�
� 6��!� 
� �� � �� 62�� (%�! �
� E)#:  
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1 T  /!� J� -%��J @	�� 5!� GPAO  D� MRP2 : ���80 :�8 %���� �
!
� E)# �* D�D4�
��

 �	��%
� /!� J� ���&MPS D�*. 

2 T  5!� Kanban :D�* �!>!D�
� F�%D 68 ��'��
� 6�2� �%��	� @�D
� 6!2 �)0 . 6!2 �)0 !��

 %�'�� @�D
�)��	�� �� ($�,D �2�� ( 5!�  H�� 62��*MRP  5!�  G�Kanban C
)�� (

 5!�  6�2�Kanban  5!�  W�4� !� �� (%���
� O��
� �* -%��e
 ��	!	L� ���%D
�MRP 

�>!D
�� K!�8L� 6�� 6.���
� 6!�+ :
0 �*!+J!� (O��
� ���D D�D4�
!�. 

•  D� 
�2 : 6� �� ��
� $�  ��D�  �!&� � H� � ��
� ��� L� 5+� �#� (��L� D� 
� �%�72 I���

�.4�
� �&� (6%%2�� �2��� . ��� � 1� ��8 �!�%� �2� :�8 ��� � 6�2� ��� L� E)# 60

 H �� ��2�� 6�2� �!�*��
� 6N* I��8� (�&!
� @	 �! 2!�
� 6�� ��%� �!#!&�3� �2 �* �!&� �
�

 ��%�,� �! 2!�
� %�� �> %4� :
0 �>� 6� 1�� (�!&P�� F! �43� FD! � (����
� �* ��%�'� !" 8

���-���� 6�2�  ��� L� E)# -%��0 6N* I��8� ()!,  �� ���. � : 6�� 6.���
� 1��0 ��& @��
� 6�*

 �>!D
�� K!�8L�)D�D4�
� �2��( ��
� �D� L� G�!�� ��!4� ( )�
��&
� �2��( 6� I X� 6� �)# �2 (

�! �2!�
� 5!�� %!�� � $�,� F�4� . 5!�  %�����MRP ��
� E)# �7� -%��J X,2L� -����
� �!�) ��%�

���
�.(  

•  D� 
�3 :��
!8 �3���� 6�2� @
!'
� �*� (6�.4�
� �&� 6� /!� J� ��� � ����.  ��� L� E)# �*�

-%��2 �!����
� 6�2� �>) D� 
�V ( �,��+ ��) D� 
�I .( 6N* C
)�� (G��&�
� ��%� �&�� 3 I � !�2

�� %�< 6�2� �!�*��
� $��4� 6�� F�	 �
� ��
!2�0-�%.  =!	L!� %���� �"* (-%��J� ��%�%> !��

@�D�
 ��!&�	?
 !"�&
!�� @&��
� /!� J� %���� �� . -%��2 �!����
� � !2 �)0 (F�	 !� :�8 ��!��8��

) D� V (1?7
� ��� L� �� � �� 62��*: 

1 T   /!� J� -%��e
 @	�� 5!� GPAO  D� MRP2 :8! �
� DD4�
� (=��!��
� �2 5+� 1� �

(�	��%
� /!� J� ���& (Q%!&�
��... 

2 T  /!� J� -%��e
 @	�� 5!� GPAO  D� MRP2  5!�  G� H���Kanban : 

3 T ����
!� -%��e
 ���%D :�8 ����� 5!�  : (6!��!	
� 6?
� ��* �)0 30 I� B� � 3 �
� �)#�

%�!  �
� �)# � �� :����. 

 �,��+ �!����
� � !2 �)0 !��) D� I( ( T �#� 6����
� �* -%�!  �
! T  ��,� �
!�&J� D�D4�
� 6N*

 5!�  � �� 62�� C
)�� (I���#�MRP2  �	��%
� /!� J� ���& :�8 =!	L� �* .2�%�) �&! 3

�8! �
�� Q%!&�
� DD4��
 (%%2��
� /!� J� ��� � G� F*����� .� ��
�L� ����
!� 6����
� !��/ ��

F�%D 68 !"�%��0 62��* �!�2%�
�  5!� Kanban.  
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•  D� 
�4:  I��8� (-���� 6�2� !"�%��0 6N* C
)�� (��2�� !� 0� ��D4 6�2� 3 �!�*��
� ��� L� E)# �*

6�
!�
� 6��!� 
� �� � �� 62��: 

1 T  /!� J� -%��e
 @	�� 5!� GPAO  D� MRP2  D� 
� �* !�2V 

2 T ����
!� -%��e
 ���%D :�8 ����� 5!�  

•  D� 
�5 :J� ��� � ���� !� �)#� ��!�
� �!&� �
� �* -%��2 ��%�'� G� (��
!8 �3����� 6�.4��
 /!� 

 D� 
� -%��0 �%�72 I��� D� 
� �)# -%��0 ��&�1 G��&� 5.��	� !� �)# ��& ���� D�D4�
� 6�2� C
)
 (

 �)#� (���!8 �2� �D��%�
� �!&� �
� $��4�
 @�D
!� 9� �
� 62�� 1�� �?�!8 �2� :�8 �!&� �
� !�

 5!�  5��4�	� %%��MRP2 �	��%
� /!� J� ���&� (�8! �
�� Q%!&�
� DD4�
� ���8N� B�	� . �*�

 ��& -����
� �3!
� �* ��!4� (�>!D
�� K!�8L� 6�� � .���
� �2!�� ��&� �
!) (-%��2 ��%�'�

(��
!8 %���0 $�
!2� (... ��� � 5��4�	!� B� �SCP .2�� %���
� O��
� W4� !� �*� ��+!,�
� 6

6�� 6��: 

1 T  /!� J� -%��J @	�� 5!� GPAO  D� MRP2 : 

2 T  /!� J� -%��e
 @	�� 5!� GPAO  D� MRP2  5!�  G� H���Kanban: 

•  D� 
�6:  @��%� 1�� (�! 2!�
� @��%� �* 30 F�!	
� D� 
� ��� � 68 D� 
� �)# ��� � $��4�

N* I��8� (!�,��� 6�2� D� 
� �)# �* �! �2!�
� 5!�  F��D� 62�� 3 I Kanban !�?4 �
! �* 30 (

G� ��
�. 

  ���	23:����4�	 �%�3>��	< .�E�	 .�� )���*	 MTO 

Source ; Bironneau, L., "Le choix des méthodes et outils de pilotage de la production milieu 

Industriel", les troisièmes Rencontres Internationales en Logistique, Trois – Rivières, (9-10 & 11 

Mai 2000). P ; 11 
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•  D� 
�7:  ��8%* �!���&� 6� !>?D � @�D
� @	 �8� �� �!&� � H� � ��
� /!� J� ��� � 5+�

 6�&# 5!�  � �� @�D�� ��� L� E)# -%��0 6N* I��8� g��D� MRP2-Kanban. 

•  D� 
�8: � D� 
� �)# �* /!� J� ��� � 60 D� 
� ��� � 6� @%��7 6�2� �! 2!�
� @��%� 6� %�< (

!�,��� .�#� ��	!	� $�!�� 1?7 6�� ��,
� Q%�%+
� 6� (��� L� E)# �7� -%��J� : DD4�

 �� �� ��
� $�  �!&� �
!� W!4 �	��% /!� 0 ���& (�!&� � ���!8 �2
 �8! �� Q%!&�

0 �*!+J!� (��>���
� �!&� ��
 ��8%,
� �!���&�
�  ����D�
� �!,����
� �!�2N� B�	� H�! %� :


���!" 
� �!&� ��
 . 5!�  �# I� �� 62�� Q)
� �
� 6N* C
)��MRP2  -��� �*!+0 62�� 1� (��!2

��%�
� �
��&
 ���2�. 

  ���	24 :�4��4�	 �%�3>��	< .�E�	 .�� F����	 ����# ETO 

Source ; Bironneau, L., "Le choix des méthodes et outils de pilotage de la production milieu 

Industriel", les troisièmes Rencontres Internationales en Logistique, Trois – Rivières, (9-10 & 11 

Mai 2000). P ; 11 
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•  D� 
�9:  E)# 6�2� !� !�
!<� (@�D
� @	 �!&� � H� � ��
� (�����&�
� /!� J� ��� � 5+�

 �!&� �
� O��
� �* -%��J� :�8 ������ �D�	� 6�2� ��� L� E)# �7� -%��0 6N* C
)
 (�D�	�� ��D� 

%���
� . 6� !>?D � /!� J� %���� %���N� B�	� �!���D
� %��	�
 -��� � �� 62�� %!DJ� �)# �*�

 -�%��
� �!���D
�– �	��%
� /!� J� ���& ���80 6��� T � 62��* @���� D��
� 6!2 �)0� %���� G��&

K�%�
�/ FD � F*� /!� J�MRP. 

•  D� 
�10 : �* D�* ����D
� @	 H� � ��� � �#� (F�!	
� D� 
� ��� � =28 :�8 D� 
� �)# ��� �

 6� ���> ��8 !"
 ��!4 �!,����� �� ��D�  (-���� �� �D�	� �!&� �
� E)# 6�2� �>� (��8 �!�%�

�2%���
� ��8%,
� �!���&�
� .� � �
! �,* � �� 62��* -%��> %!�� � -%�*� ��!4
� �� ��D� 
� �!&

�!���D
� %��	�
 -��� . ���� H� �
� 6�2� !� !�
!'* (�!&� �
� 6� ���> ��8 �� ��� H� �
� 6!2 �)0 !��

 ����D %!�� 3� -%�* 6�2� �
!
� E)# �,* (�!�2%�
�� K�.&L� 6� ����
� 6� 6�2��� ��&) -�8

%"��( I N* I��8� (G�%!��
� -%��J -��� � �� 62��    . 

•  D� 
�11:   �� ��� H� � %�+�� F���� E)# /!� J� ��� X* (R�%��
� ��� � �7�� D� 
� �)# ��� �

�!&� �
� 6� ���> ��8  �!&� �
� E)#� (K�.&L� 6� ��& %��2 ��8 !"��2%� �* �4�� 1� ��& -����
�

 :�8 �K! � H� � !" L ��& ��!4 %����6��.
� !"��D� �!,���� .�,��+ 6�2� /!� J� �3���. 

��	!	� ���D4 1?7 R�%��
� -%��0 6�+�� : :
0 R�%��
� ��.&�� B�	� ��
�� (D�D4�
� ��%�

�%���
� $��4� :�8 K!�8L�� (K!"� 3� �!&� %����� (��	!	� �D� � . !"
?4 6� 1� (�
��& ��%�

 L� $��4� .!& � �>� %!��4� 5���D� .���!��
� ��%� �%�4�� .F%D 1?7 C! # E)# -%��J �:  

 T ؛Hر��&	
 ��"�8�ت 6دارة ا

 T ��7��3 6دارة ا6- �ج؛� ��"�8�ت 

 T �� 3��4
 .-,�م ه8� ��8	H ا

•  D� 
�12:  �* %�!  D� 
� E)# (� %� !�?4 �* �� /!� 0 D�D4� @�D
� @	 H� � ��
� ��� L� 5+�

 D� 
� I��� �#� (G>��
�9 .���� !�� B� � I��8: 

 T g��%�
� -%��J �D�	� -��� 

 T ����
!� -%��e
 -��� :�8 ����� 5!� . 

•  D� 
�13:  (6D!�
� 6� �
�!��
!� W�4� ��
� 5&
� -%�'� ��� L!� F���� @�D
� @	 H� � ��
�

�D�	� ��!� �!&� � :�� (��!4 �� ��D�  K�.&� .�� J� -%�* 6�2� ��D� 
� �!&� �
� �
! �* %!

 D� 
� -%��0 I��� D� 
� �)# -%��0 6N* �
!�
!�� -%��>12 . ��%�,�� ��!4
� �!&� �
� �
! �* !��

 D� 
� -%��0 I��� /!� J� -%��N* ����D %!�� �14. 
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• D� 
�14:  ��& ��!4 6�2� �� ��
� K�.&L!* (F�!	
� D� 
� ��� L ��!4 �
! �# D� 
� �)# ��� �

&%� :�8� -%�'� 5!&X�� ��%�
� �
��&
 -��� � ��� B� � �
!
� E)# �*�  (�����
� 6� -%��2 �

 6�+��)PERT.( 

•  D� 
�15:  ���2%�
� �* C%��� !" � %�< (R� �
� -���� �!&� � H� � ��
� ��� L� D� 
� �)# G�&�

!"��8 @�D
!� 9� �
� @��� I N* C
)�� (��%!�4
� =!	� :�8 R� �
� 6�2� 1� (��	!	L� .J� -%��

 5!�  5��4�	� G� �!���D
� -%��J -��� � ��� B� � ��� L� E)# �7�MRP /!� J� %���� G��&�
. 

•  D� 
�16:  5"��
 %*��� 6�)
� 6�&� �
!� F���� �"* (F�!	
� D� 
� ��� � �%�72 I��� D� 
� �)# ��� �

* �
! �,* (/!� � D�D4 �2�� ��&!� J� �!����
� 5�� �
 �*!2
� 5&
� �)# -%��0 6N* -%���
� ��%�

 ����D %!�� 3� ��%�* � !2 �)0 !�� (F�!	
� D� 
� -%��0 !"	,  �# D� 
�)R�%��
� D�  ( -%��N*

 D� 
� I��� /!� J�17. 

•  D� 
�17:  6� 6�2�� (@�D
� @	 ��� H� � /!� N� W�4� %�< (F�!	
� D� �
 ��!4 �
! �#�

! �2�
�� K�.&L� 6� ��& %��2 ��8 D�  I��� �)"* �
!�
!�� (�11� ��� B� � C
)
� (: 

 T ؛Hر��&	
 ��"�8�ت 6دارة ا

 T  ��7��3 6دارة ا6- �ج� ؛��GPAO"�8�ت 

 T  ��8م ه�,-)ERP (�� 3��4
 .�8	H ا
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���4�	 �����	 :)���*	 +�	��� �������	 ���������  

<� ���%
� ��� �
� 6� %�72 5� 6!2 !�
!D
%�  ���� %�*�� �,��4�
� 5
!�
� ���  �* ���%
�

!",�!�� K��L ���!2�� ���!�����  ��%��J� 6�� !��* �!������
 w!��%	� w!*!,� w3!�� � B��� �2�� -�����
�

�,��4�
� !"�� ��!��� ��
� $�%DL�� -X� �
� 6�� !��*� .6� %�72 �* ����
� C�� %�*�� 1�	��  C��

�� !� ��� �
����!��� ���!����� ��� � :�8 !#�!��8� 6� I� !  %��!��
�� ���%	
� ��%��'�
� G� F*���� 3

�� �
� 58�� 3 !" � !�2 (!"� �����
� ����%&J� (process architecture)  6� ��
�� �!�8L� K��L �
!�,
�

 !" X��
�.0 F! �43� D!� � F����
�  �!�����
� �!�� � D�!	� %!�7�	�� �!"�*��  3 ��
� $�!��
� �!���	��

F�� ����
 ��*!+0 -��!* ��K�%&J� ��	�	 �* (process chain) H� �
� !"�* %�� ��
� ����4
� �  :�

��!" 
� �* ?�� ����
� :
0 � �>� R%	� �*�!8 O��	� F��� G� �,�2� �>X�  -��&
� 6�.  

 �* %�'�
� C%�� ���� ��� �
� 6� w�%�72 6� C� 3�=*! �
� %��!��� 6�.���  ���4
�� Q%!&�
�

�!�8L� �!� � ��
!�* �* O%� ���� ��
� ����
� F���
 ��%#�& -�> !"
 -� !	�
� �!�����
� 5� � 

�7��
� �!�����
� �!� �� 5��4�	� �* R���J� :�8 .2�%� -.���� ��	*! � G>���  �+*� �!��4 F���


 6�+ w!��4�� 6!2 K��	 �����
!D0% ��� �
� ��%��J!2  w!�&%!4 �� %4P� ;��
� !"+�� 5�4� ��
�

��� �
�� 6��%��
!2  ���.�
� ��	�	 6� �K.& 6� �2� �> 6�)
� �,��
�������J�� 

 %��'�
� �)#�TC�3� T ��	!	L� -X� �
� ��K!,2 ��� � �* 5"�
� E%7� I
  !"������  @!���	�� 5��4�	� �*

-��&��
� �!� ��
�   :�8 �%��	�.  

 5�� � @��	� �* ��8� 
� ��� 
� E)# G� w!�����: �
� ����
�  �* �7���
� �!�8a
-�!80  �	� #

�!����
�(Business Process Re-engineering)   �%!�7�	�� (�7��
� �!�����
� �!� �� 5��4�	!�

�!���D��
 5�!4
� ����
 -���.��
� T����
� (Client-Server) � �X�  ��* (�%��� D�D4� ��� �!�8L�  ERP  

 ( Enterprise Resource Planning).  

 5�",� :
0 F%D�
� 5��	 1��
� �)# �*ERP  �!����� E����* (I,�!��� (I�! �2� (I�X�  (

I�!��	�� (I���D�.   
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Enterprise Resource Planning :��-3��	� +M���	  

 E)# F��D� :
0 !"*! ��� !"8�� � $��4�� ��� L� -%�D��
� (

@�&�	� ��� 5
 ��
�� (���!���
� �����
� !"��� � ;���� :
0 :�	�� 

:�8 ���� -%�D��
� ���%<  �4�� $�!��
�

 6� ��	�	 �
!�
!� %�'��* (!" �� !� �* !" �

����"&�� �,�2� �>X� -��& %72�� �8%	 %72� (!��D �)#�  FD �

$��#L�  %�8 5��
� !�� ��X� -�&%�
�

!"
 ��	!	L� ����
� : �
�.  

 �?4 Q� (5%� �
� 6%�
� 6� %�4L� ���
� �*

 ��8! �
� �%���
� D�D4� ��� � 6� �2
 ! �	� %����� (I � �!� ��	�
� ����
� 6�MRP II  �%"� ��
�

 D�D4� ��� � !"��> 6��  ��� � �* ��7���
�� !"��	 !�
 �%��D� � !2 !#%��� �# ��
�� (�!� � !�7
� �*

��8! �
� �!8!D�
� :�8 !"�!"� %� � ��� L� E)# �2� ( . 6� %�<

 ��
!� �� ��8! � !"8�  6!2 !�"� �		9�
� $�!��

ERP 

 

1 - K. PARKy. A. KUSIAK. « Enterprise resource planning (ERP) op

maintaining process integration ». Int.J. P.R. Vol. 43, No. 19, 1 October 2005, 3959

�=4�dא� ��א$#��
א�	�א)'��&�*C:@.��0�.6א�<�.��

  ���,��	 ��	��Enterprise Resource Planning

5��
� O%�2
� �!2%�
�  E)# F��D� :
0 !"*! ��� !"8�� � $��4��

!"*��#� F���
 (@�&�	� ��� 5
 ��
�� (���!���
� �����
� !"��� � ;���� :
0 :�	��

-�&%�
� $��#L�� ���	%�
� �!��D���
 ( E)# 6� !�2��� L� :�8 ���� -%�D��
�

����.
� �2 6� !"��� �� �		9�
� (;��
� H���� (���.
� �'��*  6� ��	�	 �
!�
!� %�'��* (!" �� !� �* !" �

F�� !�� (��,���
� ��K�%&J� ����"&�� �,�2� �>X� -��& %72�� �8%	 %72�

��!4 ���%
� �!		9�
� . k��� 6� 5��
� �!		9�
� �2%�� �>�$��#L�

-%�D��
� ���!�����
� �!��� �
� E)# F��D� (%�*��� !"
 ��	!	L� ����
� : �
�

 �		9�
� �%��� D�D4� ��� � �%"�ERP  �?4 Q� (5%� �
� 6%�
� 6� %�4L� ���
� �*

 ��8! �
� �%���
� D�D4� ��� � 6� �2
 ! �	� %����� (I � �!� ��	�
�

 D�D4� ��� � !"��> 6��  ��� � �* ��7���
�� !"��	 !�
 �%��D� � !2 !#%��� �# ��
�� (�!� � !�7
� �*

 ����
� 6� �!&!��3�MRP��8! �
� �!8!D�
� :�8 !"�!"� %� � ��� L� E)# �2� (

 ��� � Q� 5��
� -���&
� ��� L�ERP �2 ���� !" N*  ��
!� �� ��8! � !"8�  6!2 !�"� �		9�
� $�!��

� !2 ���4 �		9� Q� �� ��%��0 �� ��%!&� ��1.  

  ���	25 : ��5�� ��E�ERP

                                         
Enterprise resource planning (ERP) operations support system for 

. Int.J. P.R. Vol. 43, No. 19, 1 October 2005, 3959–3982.

ERP  '90

���,��	 ��	�� E�E!�

MRP II  '80

��I��>�	 ��	���	 E�E!�

MRP closed-

loop  '70

 ���8��	 �����	 �' MRP  

��>��	 :�����	 �	�I� �� 

��א$#��
א�	�א)'��&�*C:@.��0�.6א�<�.���אM'�=�:�=4�dא6/!#�א6

 

 

2��: E�E!� ��5�� 

F�!	��� 5��
� O%�2
� �!2%�
�

!" �� !� �* ��2��� !"*��#� F���


-�&%�
� $��#L�� ���	%�
� �!��D���


����.
� �2 6� !"��� �� �		9�
�

F�� !�� (��,���
� ��K�%&J�

��!4 ���%
� �!		9�
�

-%�D��
� ���!�����
� �!��� �
� E)# F��D�

 �		9�
� �%��� D�D4� ��� � �%"�

 ��8! �
� �%���
� D�D4� ��� � 6� �2
 ! �	� %����� (I � �!� ��	�
�

 D�D4� ��� � !"��> 6��  ��� � �* ��7���
�� !"��	 !�
 �%��D� � !2 !#%��� �# ��
�� (�!� � !�7
� �*

 ����
� 6� �!&!��3�

 ��� � Q� 5��
� -���&
� ��� L�

� !2 ���4 �		9� Q� �� ��%��0 �� ��%!&� ��

  

                                                
erations support system for 

3982. 
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  62��� �%��� D�D4� ��� � %!��8��		9�
� -.#!& �!�&�%� !" � :�8 ��2���
 ���!>  :�8 K! � ����

 B	���K�%&J �!���D�
� 6	� �* �!�8L� (best practices)  �!�����
� ��!2� :�8 ����


��K�%&J��  $�!�� O��	� :�8��%��0�  � !2 !�"� -X� �
�(!"�!"�  5��4�	� 6� 62���
-%��0�  !#�%���

��!� � %�*�� F�%D 68 -K!,2� ��
!�,� ��%��
�� ���!�
�� ���!�����
�  -X� �
� �!&! �*!2
 ��!2��

�!�����
� �&
!��� ������
�1
.  

 � C%� I2%� �2�"� ��!����� 5!�  :�8 !	!	� ��� � ��8 � �Workflow  :�8 ���� Q)
�

 5!	>L� $��4� !"�	!��� ��.2%� �! !�� -�8!>� -��� �&�%� @	 �!�����
� 5!�  ��!2� 5!"�
� G�.��

I�2 5�� �
� �* !"�!���8� �!�8L� �D� � �2 ��!2�� B�	� !�� (-���
� ��,���
� .* I��8� ��� � $�# 6N

ERP I�2 5�� �
� �* !"�
0 6�&!�� 6�)
� 6���!��
 ��*��� ���� �>� �!����� %�*�� �#2.  

 ��� � �!���D� �%�� � (5��
� �!�����
� �� �� %�D���ERP  :� 5
!�
� K! � �* ?#)� �%!�� �

 %� ��!�	�4 6� %72� ��� L� E)# 6� $ �� ��
� ��&�%�
� �!&� �
� ��8 c�� !"��
��� �* ��!,�� H�!

!"���D� �3!&�� !"�!&��. (�*�	�%2�!� �7� O%�2
� �!2%�
� 6� ����
� ���� (5��
��IBM (GM (

 5!� � $%��� @	 � !#%�<� (��	�  (H ���ERP ��%!��� ���!����� �� ��2 I��4�	� Q)
�.  

 ��� � %"�� 6��ERP ��� !� %2) : Q%7 %M @!	SAP AG’s R/3 � 5!�  ( �2�%�Oracle (

 5!� Baan �*�	 ���� 5!�  (PeopleSoft .�%���0 Q�� �& 5!�  (JD Edwards �!�%!� 5!�  (

Marshal ��%� �2 5!�  (Control %,�
� :�8 �!		9�
� �*!"�� ��
� �!�&�%�
� 6� !#%�<� (

!"�!��4�  . 5!�  %�����SAP AG’s R/3 �
� �4�� ��� L� E)# 6� �%!�� 0� -%"� %72� !�
 (�!		9

�!		9�
� �4�� �!��4 O��	� ��*%� �!��!&�� 6� I �+�� . K��� 5!� 
� �)# :
0 F%D�
� 5��	 C
)
�

���,�
� 6� . ��&� @	�Stratégie logistique  6N*SAP  � 	 !	 %* �* :
�L� ���%�
� ���

2006 5>% F��
�� (2  !	 %* �* 5!�  %�8 �	�4 �+*� 6��� "���2006.  

����4 : ��5�SAP AG’s R/3 :  

 5!�  %����SAP AG’s R/3  5�  %72� ��ERP  -.#!&
� �!�&�%�
� 6� �#� (5
!�
� �* !8���

 (�		9�
� �4�� �!��D��
� @	 ��2��
�� G��D��
 ����
� ���!2��
� �		9�
� �4�� �>%,��
� �3!&�
� 5�4�*

F���� !� �2� �
�� ���!��4
�� ��
!�
�� ��%��
� !#�%������	! ( �����
�� � !��
�� ...l
� .�#�  ���!>

�����4
�� !" � -.#!&
� $�!��
� �2 G� $��2��
 (=!	L� %!DJ� ��!7�� �#�  �!� ��
� $��4� F��D�


                                                 
1 - Yahaya Yusuf. A. Gunasekaran. Mark S. Abthorpe. “Enterprise information systems project 

implementation: A case study of ERP in Rolls-Royce” Int. J. ProducHon Economics 87 (2004) 251–266. 

2 - APRIL GAIL WAGONER. « PLANT FLOOR SCHEDULING SYSTEMS IN A LEAN ENVIRONMENT ». thesis 

Master of Science.2006. North Carolina State University. Pp ; 24.   



101 

 �� !"�4�� K��	 �		9��
 ���!2�� ���!����� ����

 !�"� �		9�
� $�%D�� K�.&� $��4� 6�� !!�� ��!��
� B���*

 ��.2%� �!�D��� �! !�� -�8!> 5	!��� ��
� !",�!�� �!�!��4�� !"�D� �

 -%�7��!������ �� ���  :�8 5�� 5��
�

5!� 
� �)# %"� �>�  �4�� -%�4L� ��� 	
� �* %�� ��

Systems, Applications, Product(.  

%�8 !"+�� �!����� 5!� )  (Q.2%�

 5!� 
� �!���D� !"���� ��
� $�!��
� �
!�
�  �2�
� B+���  

Module ��8%*1  :  

SAP AG’s R/3  

  
Source ; José Antonio Hernández, 
Companies. USA.2000. Pp ; 13  

1 - José Antonio Hernández, The SAP R/3 Hand

13. 

�=4�dא� ��א$#��
א�	�א)'��&�*C:@.��0�.6א�<�.��

%�*��� (� �%�2
J� �	�%�
�� �� �%�2
J� -%!&�
!2 �7��
�  �� !"�4�� K��	 �		9��
 ���!2�� ���!����� ����

2��
� %�8 ��� 68���!�����
� �!,  !�"� �		9�
� $�%D�� K�.&� $��4� 6�� !!�� ��!��
� B���*

�8%,�� �8� �� ��8!��  ��.2%� �!�D��� �! !�� -�8!> 5	!��� ��
� !",�!�� �!�!��4�� !"�D� �

��� ��!����� 5!� . �5!�  ��� SAP AG’s R/3  -%�7

���!		9�
� �3!&�
� $��4� �* .5!� 
� �)# %"� �>�

 (O%�2
� ���
!�
� �!		9�
� SAP AG’s R/3  #�  %��4�h
) :Systems, Applications, Product

 ��5� ����SAP AG’s R/3  

6� %�D��
� 5!� 
� �)# 6�2���  �D��%� �!���D� -�8�%�8 !"+��

 Q.2%� 5�!4 :�8Client/Server.   5!� 
� �!���D� !"���� ��
� $�!��
� �
!�
�  �2�
� B+���

�?�!8 1?7 :
0 $�!��
� E)# 5�	�� 62�� 1� 5!	>� ���!8 �2� Module

 (C�	�&��
� 

(��	!�
�� ��
!�
� 

��%��
� �%���
�. 

  ���	26  :5� ���� ��SAP AG’s R/3

; José Antonio Hernández, The SAP R/3 Handbook, 2ed. The McGraw

                                         
The SAP R/3 Handbook, 2ed. The McGraw−Hill Companies. USA.2000. Pp

��א$#��
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%�*��� (� �%�2
J� �	�%�
�� �� �%�2
J� -%!&�
!2 �7��
�

2��
� %�8 ��� 68

�8%,�� �8� �� ��8!��

%�8� -��� ��� ��!����� 5!� 

 !"	!	��
�52 ���!		9�
� �3!&�
� $��4� �*

 (O%�2
� ���
!�
� �!		9�
�

1.  ��5� ����

6� %�D��
� 5!� 
� �)# 6�2���

��7�  Q.2%� 5�!4 :�8

�?�!8 1?7 :
0 $�!��
� E)# 5�	�� 62�� 1�

�  (C�	�&��
�

� (��	!�
�� ��
!�
�

� ��%��
� �%���
�

    
The McGraw−Hill 

                                                
−Hill Companies. USA.2000. Pp ; 
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1 T  C��	&��
� ���!8Logistics
1:  

 T  ����
� -%��0 5	>MM (Material Management):  �!�%���
� 1� 6� ����
� -%��N� F���� Q)
��

4�
� -%��0������ (6�.: 

 .(�!���D
� (�!�%���
� -%��0 (�!&!��3� @!	...  

 .(%����,
� ��!>% (�!���D
� 5?�	� (6�.4�
� �2%  

 .!#%�<� (�%&
�.  

 T  /!� J� D�D4� 5	>PP (Production Planning) : �!�!	 6� /!� J� �* $%��
!� F�����

?
 D�D4��!��&��>�%�� �! !� J�� G� ��
� ���!���/����� (: 

 .g/!� J� D�D4�  

 . �!&!��3� @!	MRPg  

 .��%!&�
� �D4
� :g�!����
!� 9� �
�  

 . ��	��%
� �
��&
�MPSg  

 .g�3P�� ���
� 6� �!&!��3� @!	  

 .g�>!D
� 6� �!&!��3� D�D4�  

 .gI���!��� (/!� J� :�8 ��!>%
�  

 .($�
!2�
� @!	  

 . (�!&� �
� ���2%� -%��0...  

 T > R�%��
� ��� � 5	PS (Project Systems):  G�%!��
� -%��N� F����� �* $%��
!� F�����

 D�D4�� ���!��� ��2�# 6� G�%!��
�...l
� 

 T  G�.��
�� �!����
� 5	>SD (Sales & Distrubition): � -%��N� F������!����
  ����
�� ;�%�
��

 6!�7L�� %����,
�� �!��D
��...l
�. 

 T 
� -%��0 5	> -��&QM (Quality Management) :  (W,
� (-��&
� D�D4�� F�����... 

 T  � !��
� -%��0 5	>PM (Plan Maintenance):  $�
!2� (�!&� �
� (�����
� � !��� F�����

 (� !��
� %���� %��	� (� !��
�... 

 

 

                                                 
1 - Gérard BAGLIN, Olivier BRUEL. Op..cit.  pp: 235. 
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2 T ��	!�
�� ��
!�
� ���!8:  

 T  ��
!�
� -%��J� 5	>FI (Finance) :�
� �2� W�4�� �!���� �!�%��� 6� ��
!�
� ��!	

(��	!��... 

 T  %��	�
� ��>�%� 5	>CO (Controlling) :���2
� $�
!2�
!� F�����: 

 .g������
� ��	!�
�  

 .g/!� J� �,�2� ��>�%�  

 .g� �.4
� ��>�%�...  

 T  ���!7
� ���L� -%��0 5	>AM (Assets Management) :!#%�<� ��
!�
� ���L� -%��N� F�����. 

3 T ��%��
� �%���
� ���!8:  

 T  ��%��
� �%���
� 5	>HR (Human Resource): h� F�����: 

 .g��>%�
�� �� 
� ($����
� g��K!,2
�� ��%*L� -%��0  

 .!#%�<� %�&L� %��	�.  

2. ��5� 	9���  SAP AG’s R/3:  

!�� O��	� :�8 ��K�%&J� � �!�����
� ��!2� :�8 ���� 5!� 
� 6� �?� F�	 !�� ��%��0� $�

��� !��* 5!� 
� ��.��� W�4�� 62�� I��8� (-K!,2� ��
!�,� !#�%��� 5��4�	� 6� 62���
 �		9�
�:  

 T �!� !2�J�� �!�&!
� @	 G��D�
� ����!>g 

 T ����� 5!�  �# �		9�
� $�!�� $��4� �'�� 1� $�!��
�g 

 T 62�� 1� � �%�
!� 5!� 
� �)# .���� �� O%4� ��,��� 5!	>� /!��0I�4�g 

 T G� /!�� 3�� 5�>X�
!� 5!� 
� �)# .����  !"�����4 -!8�%� 62�� !�� �		9�
� ��2�#� �!�&!

!#�%���� !"�!� !2�0� ��,���
�g 

 T  �&
!�� !"�&
!��� �!,��
� R�� � $��4� �,�%�� � �%�2
J� ��%�
� �,�%X� 5!� 
� �)# B�	�

�<� ($�%�
 ����+ -K�%>� �	%"*� � �>% 6� ����7��g$�!��
� 6� !#% 

 T  (5!� �
 -.%!�
� !��.�
� 6�� F�>�� � M �2�� ������
� !"�* %*��� ���!2�� ���� 6��X� :�8 !"�%�>

$�%DL� �2
 ",�!�� �,��4�� 5"� 2�� ��8!�� !�"�5 .I��2� 6� �!����
� ���	� 5��� (?7�* 

�!4�N�  6� I� 5��
� !��
 5�� Q)
� ����
� @�D��%��J�  (O%4L�!��!��� ��&�� 1�  5���>

:�8 w!� M C
) =2� � !� �� (!��
!8 �2%�
� �!8!D> O��	� :�8 GD�
�� 6.!4�
�  ���&/!� J� (

� �� $��� �2 ��� B���� ( !"&!�� ��
� �!�����
�5!��J �����
�. 
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�%�!> I���8 @�D !"�* �4�� ��
� ���
� �* �!����
� ���	� B��� 6� 6)0 @&8 ?* � :�8 ���

-%��
� !"	,  ���
� �* 6�%���
� O�
 B���� (@�D
� 5��	�
 ���>� ��8���  G � :�8��%�%> 

���%	.  

 5!�  6X� 6��� (F�	 !���SAP R/3 ��� 5!�  �#6� 62 H#! � 6�	�  (�		9�
� �%��� $��4� -%��0

�!�����
� ��
���� /!�� �� (= !&�� (F	! �� .���� �#� . �* 5#!	��!&  �	�%� �!�8L� $��4� �8

-%�7�
�� -%��	�
� � !��
!� C
)� �		9�
!� �������
 �&
!��
� �
�"	�.  

@&� 3 5!� 
� �)"
 �!��!&�J�� W�!�4
� E)# 6� %�< �!���	
� ���  3 :� W�!� 
� ;�� I 8 (

��& �+#!�
� �		9�
!� E.�2%� �,�2� C
) 6�  �D	��� :�� -%�'�
� �!		9�
� ;�� O�
 ��!4

�!
� (��
� $�!��
� 6� 6�+�� I � !�2 :�8 %72� F�D � �"* C
)
 (�		9�
� �!�&! ! !�� F�,� 

:
�L� �&%�
!� O%�2
� �!		9�
�.  

�2 5"� Q)
� �#� (6�,���
� ;�� 6� @!���	3� @�� 5!� 
� �)# 6� !�2  K! 7�	� 6��� 6�,���
�

" � @�D�� I N* C
)
 (�		9�
� �* 5"�>�� 6!2 !�"���*%�� 5  ��,���
� ��%!	�
� $��4�
� I�!� ��
 ���>�

�		9��
.   

�4��4: A��E�� ����!	  ���,��	 ��	�� E�E!� ��5��ERP   

���%D %����� @�&� %!��4� (software aquisition)  �%��� D�D4� 5!� 
 -X� �
��		9�
�  -�D4

�'
!�  $ �2� Q)
� 5!� 
� F��D� A!&  :�8 %79� ���#L�$�
!2� �* �>�
� 5�� ��#!�  6!�+
 %!��43�

 G� F*���� B&!  R�%�� �  ����	 ������!�&��%�	� -X� �
�(business strategies) .  6� )�� 8 ��3�

6��%��
� 5���� (ERP vendors) :�8 -%�72 =	� :�8  I�8�� 5!� 
� F��	� �* 5"4�%!� �!7�
� ���	

���� �4	  %*�� O�� (!��� (localized version)  %��D�
 �%���
 ������	�
� DD4
���*!+0�  $�!��

 -���&:
0 H�! %�
�.  

����
� ��2��
� �� �
� 5���� � 8� (Netwrok Infrastructure) 5!� 
ERP  @&�  6�2� 6� -!8�%�

 R�&%
� �>� D	���:
0 5�4�	�
� (Mean Response Time -MRT) 3����  =!�> ����� %!��8!� C
)�

���& (sizing tools) !�# 6��"� 6���!�
 :�!�!	
� �� � (Compute Infrastructure)  G�.��� ������
�

6���4�	�
� :�8 �,��4�
� 5!� 
� �%��� �!��3� �!2�� �� �� (Telecom Network Infrastructure)  

�>!D
� =!��� ������
� 5!� 
� ���� 1� ��2��
�.  

%	 ��
�  �* 6�2� ��,
�� A!& 
� :�8 -X� �
� -%�>/�%�0 ��.?
� ��%��'�
� (organizational 

changes).   
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 :
0 ����� �!&� � %�4L�� ��L� �* �# �		9�
� �%��� D�D4� ��� � 6� ���
� 62�� F�	 !���

 6� C
)� (�!�&�%�
� F�	 6� �� %�2X� �� �
 6�	*! �� �!&� �
� E)# Q%�D� 6N* I��8� (�!		9�
�

� 5���� �?4 5" �!�.
 ���?� �!�&�%)�� ��
� �!		9�
�(-�&%�
� $��#L� F��� 6�+� 1�� (.  

     ��� � 6N* (E%2) F�	 !�2�SAP R/3 � .�����!� !2�J�� �!�&!
� @	 G��D�
� ����!�( � 5�>X�
�

G� /!�� 3�� %���� !"�!� !2�0� ��,���
� !"�����4 -!8�%� 62�� !�� �		9�
� ��2�#� �!�&!!#� .

 �!�&�%�
� E)# Q%�D� 6N* �!�&�%�
� E)# $��#� F��� �&� 6� I � :
0 �!	�%�
� 6� %�72
� %����

�		9�
� W�4�� �?4 6� 5����
� ����8 �* 6��.
� 6�2%�� . �# C
)
 ���4�	�
� ����L� 6��

 F��
�� (6!����	J�5>%3  � 1?7 6� 6�2� 6!��	J� 6� �&  1� (C
)
 �!7� %���� 6� �!8��&

 6� �!&!��3� D�D4�� F���� � !7
� �8��&�
�� (6�.4�
� -%��N� :
�L� �8��&�
� W�4� (���	L�

 !�� (��	
� D�D4�
 ���4 ��* ����%
� �8��&�
� 6� �* (K�%�
!� F����* �7
!7
� �8��&�
� !�� (����
�

�
��&
!� 5�"� �"* -%�4L� �8��&�
�.  

  ��� 6� ���
� 62�� I��8� �		9�
� G>�� �* 6�����
� ����
�� 1�
� @�D�� ��� L� E)# �7� 5�

 6� �)#� 5����
� ����8 �* 6���4�	�
� C�%�0 @�D�� �)# 6� C� 3� (!"�!&!��� �*%��
 C
)� (�� ��
�

��� L� E)# � �� 6� -�&%�
� $��#L� F��� 6!�+ �&�.  

    � @&� �		9�
� @ !& 6� �!��D�� C! # 6� %�< ��� � F��D� A!& J !#%*�ERP !� �)#� (

��
!�
� -%�,
� �* I�
0 F%D� 	.    

���	� :��  ��5�� A��E� S��� ���E�� "#ERP (  

 (��� L� C�� F��D� �!8�%�� A!& 
 F��� 6� ��3 ��!8 ��.2�%� �	�4 :�8 6�7!�
� 6� %�72
� �29�

�#�:  

 T  %��'��
 ��&���%�	0 %��D�(Change Strategy)  !"���,�� 5!� �
 ��!��
�(deployment)  :�8

g@	! � I&� 

 T  -X� �
� O��	� :�8 ���!2�� �� � K! �-%��J R�%��
� 

(enterprise-wide proje  management infrastructure)  

 T F%D� ������ ��!	�� �����
� �*%��
�  H��%� F��D� �!�8L� ����8 �	� # -�!80"%� "
�-" 

(Business Process Reengineering)  !�����
� �� �� 5��4�	!�g� 

 T  ��� 
!� �����
� �*%��
���&���%�	J� (strategical) �������
�� (architectural) �� ,
�� 

(technical)  5�4�	�
� 5!� �
g 
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 T ��!��
� :�8 -%��
�  ��!	�� ����� G�-%��0 %��'�
� (change management).  ��2X�
� 6� ��3�

6� :�8 ! # ����L�� G>��
� �* !"���D� ��,�2
 ��& %�72 ���,� :�8 ����� ��.2�%�
� E)# 

C
)
 ����D�
�. 

 >3�	 �>;! : 

 6� I� �+� !�� �4����
 I%D 6� 5<%� (/!� J� -%��J %��� K! � :�8 ��,
� �)# ��8 ��


4�� 62�� 1�
� !"�
0 ���� ����,
� H�!� 
� 6� 30 ;>! �� I X2 ��� /)!� ��� !��* !"��:  

�  ��
�� �!&�
� �* 6�7!�
� .%�� �!�8� ;�%��	� �?4 6� �* �	��%
� ��9	
� 68 ��!&J� ��� ��


�# �4��� 1?7 :
0 ��	> : 6�� 6� �+*L� @��	L� %!��4� :
0 $�"� Q)
� 6%!��
� �4��
�

-%��J 6�&# 5!�  �+*� 68 1�� Q)
� �&!��J� �4��
�� g�	�%��
� @�
!	L�  �4��
�� g/!� J�

 ����D� �		9�
� G>�� %!��8J� 6��� )4L� G� /!� J� -%��J 5!�  �+*� 68 1�� Q)
� �*%�
�

��&!� J� !"�!���8 .!" �� !��* G�&�� ���!	
� �4���
� ���� /)!�  ;�%��	� 5� %�4L� �*� . C
)��

 5� 1�� ����%
�� �7
!7
�� �� !7
� �!�+%,
� ! �2� �> 6�2  /!� J� -%��J �7��
� @�
!	L� 6� �!�70

� ��� D�%�� %��!�� F*� 62
� H�!� 
� �+*� F�� Q)
� �2�
!� !" �&"� 62��. 

�  �		9�
� �%��� -%��0 ��� � ;�%��	� �?4 6� !"��?� 5�8 %!��4� 5� ��* -%�4L� ��+%,
� !��

!"��!�4� .  �&� 6� C
)
� (� ��� ����� W�!�4 �		9� �2�* ��	��
� ��� L� C�� F��D� A!&

 ����8 �* 6�� ��
� 6���4�	�
� C�%�0 @&� I��8� (�		9�
� �!��D��� �!&!��� G� F*���� 6� @&�

��� L� C�� 5����. 

  



 

 

� �

� �

+��Iא��G�  א��

���א0M(�3"���א��3�����$(�N�J�!3OEא�P�-� 
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�����  

        ��
�!��2
� 6� ����
� �
)� 2 ��"& ��>!���
��(@��
� R!D> %��D�
 -%�  %��.&
� ��	*! � -�!�.


 %�< (R!D�
� �)# O��	� :�8 ��%��J�� ��&!� J�� �����
� �����
�� �?2��
� 6� ����
� C! # 6�

 ��&���%�	J� -�!�
� E)# 6� ���)
� K!,�23� ��� �
!�
!�� @��D�
� �� 
� F��� 6�� ��� ����%��
��

%&�%!2*� �.  

      ��
� .!'
� ��%�%!> �8! �
 ��	 
!� !��  6�2� !� !�
!< !" N* (����D
� .!'
� C?"�	!� D��%�

����	� �8! � �	�
� ����D
� .!'
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