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Abstract: This paper illustrates how common platform (CP) strategy can contribute to the 
effectiveness of the supply chain through commonality. Through reviewing the related literature 
and the practical data, which are collected through observations in manufacturing, a mathematical 
model is set up. This model was developed for reducing cost of part commonality in SCM and 
solved it by simulated annealing approach. Through applying this concept, chain members can 
reduce manufacturing variability, i.e. the variety of parts, materials, components, etc, and thereby 
enable companies to increase value by producing a variety of products. One can say that the logics 
of applying CP and commonality in manufacturing area is, to simplify the offering and processing 
of products in order to reduce the parts variety. This will be accomplished through standardizing 
components and resource sharing strategies, and will result in the costs and time reduction, and 
other non value added factors. This work is one of the first to present SCM based on CP concept 
for supporting decision makers. The main research questions include: 1) Why CP in SCM to be 
applied? 2) Which combination of commonality is suitable for reduce part and component variety, 
3) how much cost saving obtain, and how can we contribute to its application.  
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             ����z- ;<�=z1� �� ��
� 4X ���B� ��7�� :L%� �� 8��� cB�!
  ��            �� ,��z
 ������� $2�5 ���*� ��&'B 4��� $� N�� ��9�� 4�&�/

   ��&'B �� � ��D�&          �z��1� � �#&�P� ,��
 ����� ��&X�D �� �A% ,�B
��	5 .  

  :�� ��9�� ��       "�!�� � ���>� �� �G�9 �&��5 N�A5�� �     �����  ,�zB
������             �z���� +���� 4�'�� 4X Q�
� �� �! �
� ��2 �&��� $���

   ����� ,�B       $� +��>� '�5 �� ����! +���� �B ���&�	5 .   �z!� 4�&�2
    ,��#��� ��7&�� �
�      �z��P� +z&� ��        ����5�zH ��7�z� ,�z�A� �z�

              ,�zB )�#�
 � N��
 ��7�� ��-�&� �� ��
�� +&� �� � ���� ;�>\%
$���
 �������
� ��2 ��D�- ��&� ]gw[ .  

      �72 C��\� ��I�� +&� ,����      �#z� �� $�&�>� �&��� N�A5��    ���z� ��
           :��z%� N�z� �9 4X "%�>�� � $S�&� ,��#��� �� �A#5 �I5  ��z2

�
� .             �z���� �z�&�*5 � ,��*��z�/ N�z� ��
�#9 ���1� � $��&���
             �z! �
� $�9��� �a&� �� $>%�� ,��5� �� 4X ,��-��7� ,��� ,��


���- ���% ��! ���
� �� �5��� $�.  
  
  
  
  
  
  
  
  
  

  

  
  

 2-3�. �'
�1�� �,�4
5  

  

��/. 0
5��� �
�  

• ��2�� $� +�>� � $>\% ;��=� �B������/ $��	�. 

• �
� ~V�� � ���O ;�>\% �� T& �B ,��� ����� ��D�s. 

•             �� 4��� $� �! �2�� $� ����5�H )B ;�>\% [\
 �� ,��#���
                  � N�=z1� [\z
 �z� ��z5X �zB����� � �zB������/ �� ?z&�>� �����

��� )�	>� '�5 4����/. 

•      ��9�� �� $@ ,��#���� ( z�       � ,��z
 ����z� N�� (  N�z�
���- $� ;��G ~�=V�. 

•                  4�z�� �� )zB �z5��� $z� ,��z
 ����� �! �
� 4X �� ��D
��� ��7� �&�
 N�=1� $9��@ ,��� )B � ��
�� ;�>\% . 

                                                 
1 1 Cellular manufacturing system (CMS 

•              �� 4X $7��!�z� � ,��zAB�� ;�	�	=z� � +���� �7A2 ���H�

�
� ��2 ��D ���O ,��
 ����� �� �>� � �A% . 

•                �z>\% �zB ,��z� ��! �
� 4X �� ��D ,��
 ����� N�� ��
                 0z
��� �z���� 'z�5  �� ,�zB ��&'B � ���� ��
� ����! +���� T&

�2 �B��H ��D�- �I5 �� �>\% 4X 4�-���! +���� ��&'B  . 

•  �� $���V� ,����� ,�*�&���1� �
� +7	� �>\% T& ,���
&���1� ��>\% +���� �&���1� ��	
 �� ���(5� �
��
 � �	9 �

�2�� ��2�� ��
� ���` � ����� �&���1� ��P5  . $�&���1� �^�
 ��D ,�B �&���1� ���	! ����� ����- $� N�	�� N�� �� �!

��� �B��H .  
•  �� ,��
�� ,�B ��&'B �A
�1� ,��� ,��*���/ N�� ��

 $B� K���
 �
��
(Q,R) �B��H �����
� 4�#�&� �\��� � 
�2 .�! �(5X�� �
� �!� 4�&�2 ���� �� �! ,� ��&'B ;��A� +&� 

 �>P� � $\H ��` ;��A� T& ���2 $� �D�S� ��l#� R�B    
$�U��
 +&��*� �� �&��5 ,��� ;�A
�1� cV� �� �^� ��2��� 

�2 �B��H �#&�P� ��'D� :�5 �� ���X �
��. 

•       $H�� ��2 �&��� N�� ��            ,�mzD �� ,� �z�&'B )z*� ,�zB �z����
���� �*
 �� ����� � +���� ��2 ��D�- �I5 �� ,��
 � ���9 � 

 ���5 ��1� ���#� +&� �� K��D � �&����
�. 

•                    � $z�D ��z1� �� �z! �z
� 4X �z� ��zD ,��*���/ N�� +&� ��
   �zzI5 ���zz� ,�zzB �zz���� +�z� ,��zz
 ����zz� 4�zz7�� ,��!��z!

 ���� ��
� ���(5� N�@ �� N�=1� ,��	>� ��&X�D�� 

•     >� C��\� ,� ��&'B ��������H�
�?&� ���       ��&'B N�� �� ��2 �& ��
�
� ��2 ��D�- �I5. 

  

6�/. 7�"!	 �
8
�9%� � 
8
%���
:   

•  
8 �;�"*�  

M :;�>\% �� k���� e&�5�.  P :;<�=1� �� k���� e&�5�.  
S :4�-���! +���� ���	(�. W :$5��� ,�B��A5� ���	(�.  
 

• 
8
%���
:  
IS

ipF :    >\% ,��^- �&���
 ���O ��&'B  �i     N�=z1� �� p    +���z� �� 

$�>D ����!.  
SS

ipF : �>\% ,���5� ��� ���O ��&'Bi N�=1� �� p����! +���� �� .  
D

ipF :     �>\% $
��*� $9��@ ,�B ��&'Bi N�=1� �� p  +���z� �� 

$�>D ����!.  
TS
ipC :      ! �9�� �P5 � �	9 ,�B ��&'B         ��zA5� �z� ��z��! +���� �� <�

 �>\% ,���i N�=1� �� p.  

ipD : �>\% ,�S�P�i N�=1� �� p.  

                                                 
2 Best Objective 

 تعريف مساله

 مدلسازي
 

 حل مدل
 

 ارزيابي و آناليز حساسيت

 بكارگيري مدل
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���� ���� � ���
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w

ipLT : �>\% ����� 4���i N�=1� �� p .��A5� ,���.  
M

ipLT : �>\% ����� 4���i N�=1� �� p .����! ����� ,���.  

ipμ : �>\% ����� 4��� �� R�=� +�a5���i N�=1� �� p.  
W
ipH : �>\% ,���a5 ��&'Bi N�=1� �� p��A5� �� .  
M
ipH : �>\% ,���a5 ��&'Bi N�=1� �� p����! ����� �� .  
O

ipF :        �z>\% $zB� K���
 ���O ��&'Bi   �=z1� ��   Np     �z���� ��  

����!.  
TW
ipC :               ��z��!����� �z� ��zA5� �� <�z! �9�� �P5 � �	9 ,�B ��&'B

 �>\% ,���i N�=1� �� p.  
P
ipC :           �z>\% ,��z� <�z! �9�� ����� ,�B ��&'Bi     N�=z1� �� p  �� 

����! �����.  
IM

ipF :    �&���
 ���O ��&'B   �>\% ,��^-i     N�=z1� �� p    �z���� �� 

����!.  

ipCap :                �� �z���� � �zP5 � �z	9 �+���z� ,��z� �z�D�s �F!��9

 �>\% ���(5�i N�=1� �� p.  
k :            �z�&'B �A
�1� �� �! ����� ��` ;�>\% ,�B ��&'B �� $A&�S

��2 $� ��I�� ;�>\% ����5�H �!.  
ϕ : B "&�S           �z��� �z� �! ,��!��! ��&'B �&� ,��
 ����� ��&'

)�B� $� �
� �� �>\% T& �� ,��
 �����.  

ipD         ����z� �>\% �� ;�>\% ����5�H ,�S�P� 4�'��i    N�=z1� �� 

p.  
TS
iprC           �z>\% ,��z� <�! �9�� �P5 � �	9 ��&'Bi     N�=z1� �� p  �� 

 ����! +����s.  
  

• ��������	 
 

 ipjkX=T&� �>\% �-� i N�=z1� ��  p      ���-�z
 �z� $zB��- �z�

 �zz>\%j N�=zz1� �� k�zz��& ~�=zzV�  ). �zz>\%i �=zz�� 4��zz�� �zz� 
��2 $� ��D�- �I5 �� �����(  

ipjkX=��G �  ;��=�&� ��` ��   

  

��
.  ��� ���������� � ��� ���	 ��
��   

� N�� ,�*���A���&'B 8�	(� �R�B ���� �� :��  ,��^- �&���
 ,�B
$� �A
�1� ?��V� ,�*B��- ]��� �� �� 4�-���! +���� �����! .

 �A
�1� �*B��- $��	� ,��� �� ,���5� ��� ,�B ��&'B :�
 ;��A�
��&'B ���- �B ,��� �! ��! $���&'B ����� ,���5� ��� ,�B ��� ,�B

�2�� $� ���-�
 �>\% ,���5�.  
 ,��
 ����� ��&��D �� �! �
� ,� �>\% ����-�
 �>\% �� ��I��
 � ��2 ��D�- �I5 �� ,��
 ����� ,��� "V��� �=�� 4���� ��

�5��� $���2 ��H ���- �&� �G��� +&'a&�
 .  

 �� 4���	@� ���H� ,��
�� ,���*a5 ,�B ��&'B :��*d ;��A� ��

 �\��� ,��A�hWIP LT ×= μ�- �I5 ���
� ��2 ��D .    
;��A� �� �� $
��*� $9��@ ,�B ��&'B 8�	(� )�2 � )(�/ ,�B
4����  �I5 �� ��2 ��7�� ,�*B��- $��	� ,��� ���O ��&'B T&

$����- . +���� �� �� �P5 � �	9 ,�B ��&'B 8�	(� )��B ;��A�
$� �A
�1� �*B��- $��	� ,��� ��A5� �� ����!��! . )��B ;��A�

��&'B ,�B �� ����! ����� 4���	@� ���H� ,��
�� ,���*a5
$� �A
�1���!.   
)*5 ;��A� � �>\% T& ��!��! 4��� �
� �� $2�5 ,�B ��&'B

�I5 �� �� �a&� �>\% �� 4�2 ����� ����� $����- . �7�&� �����

 "&�SipjkS +�� ��� T& � � � ,��
 ����� �� e/ ��
� 

$� �>\% T& ,��� ����5� �� �5��� ipjkS �� K��!��! �� �G�� 

���- $� C�>� ,� ��&'B 4X �� �! ��2 ��
�!.  
)B� ;��A��,��
�� ,�B ��&'B 8�	(� �  ,�B ��&'B ���2

��! $� �A
�1� ����! ����� �� �� $B� K���
 � ,���*a5 . ;��A�
 )B���&� �� ��A5� �� �P5 � �	9 ,�B ��&'B 8�	(� �� ����! �����

 )B�'�
 � )B����� ,�*���A� � ���! �A
�1� �*B��- $��	� ,���
 ]��� �� �� 4�-���! +���� �� ,��^- �&���
 ,�B ��&'B 8�	(� '�5

���- $� �I5 �� ?��V� ,�*B��- .)B���*d ;��A��� ��&�*5� 
 ����! ����� �� ?��V� ,�*B��- ,��� ����� ,�B ��&'B 8�	(�

�
� ��2 ��1�.  
 �&���1�)� ( $�#&�� N�=1� �B �� �>\% �B �! �B� $� 4��5

 ���& ~�=V� ���- T& �� �	�9. ��H �� �5��� $� �>\% +&�
�! ���& ~�=V�� ���5 ����� ,�a&� �>\% �� �! �
��>� 4��� 

�
�  . �&���1�)� ( $� $B��- �� �>\% �B �! ��! $� +�	m�
 ��2 ��7�� ���- 4X �! ���& ~�=V� �5����2�� .  

 �&���1�)� ($� +�	m� 4�'�� �� ���- �B ;�>\% ���>� �! ��!
 +���� ��D�s$	5 ���(� ���- 4X ,��� �&���1� � ��!)� ( '�5

$� 4��5 �� )�	=� ����� 8�5�B� . N�� �� �
� �!� 4�&�2
����� �,���� ;��L@� ,��*���/ N�@ �� ,� ��&'B ,���! ,�B
 $
��H � ���� +���� ���(5� ,�B ����� "�!�� +��>� N��

 N�� �� ��G�9 ,��
 ����� �� k���� ,�B ��&'B �� :��� �����
�2�� $� ,��
 ���*� .��&'B �A
�1� �� �A#5 ,�>� :�- �� ,�B

 ���	2 ��&'B ���� ,��A� �� �>��\� ���� )�#�
�$� :��%�  ���- .
� $2�5 ,� ��&'B ,�*�&�
 �D�G 4�'�� 4��� $� C&�@ +&� �� �

��	5 �A
�1� �I5 ���� ���� �� �#&�P� �� �� ,��
 ����� .  
  

��� ���	:  

Min z =                                                               )�(   

(1 ) IS
IP ipip

p i

is
jk ipjk

p i k j

K F X

K F X

− +

× +

∑∑

∑ ∑ ∑ ∑
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( )

(1 )

( )

( )

(1 )

ss
ip ipip

p i

w w
ip jk ipjk ip

p i k j

d
ip ipip

p i

d
jk ipjk

p i k j

ts
ip jk ipjk

p i k j

m m
ip jk ipjk ip

p i k j

ipjk ipjk
k j p i

F X

L T X H

K F X

K F X

C D X

L T X H

S X

μ

μ

ϕ

+

+

− +

× +

+

+

− +

∑ ∑

∑ ∑ ∑ ∑

∑ ∑

∑ ∑ ∑ ∑

∑ ∑ ∑ ∑

∑ ∑ ∑ ∑

∑ ∑ ∑ ∑

 

2 ( )

( )

(1 )

fo m
ip ip jk ipjk

p i k j

tw
ip jk ipjk

p i k j

im
ip ipip

p i

im
ip ipjk

p i k j

C H D X

C D X

K F X

K F X

+

+

− +

× +

∑∑ ∑∑

∑∑ ∑∑

∑∑

∑∑∑∑

 

( )p
ip jk ip jk

p i k j

C D X∑ ∑ ∑ ∑  

  

���� ���	
 :  

)�  (       ∑∑ =∀= ,...1,0,1 jkjX ipjk  

)�       (
,...}1,0{,,,, ∈∀≤ kpkjpiXX ipipipjk  

)� (,...}1,0{,,
0

∈∀×≤∑∑
=

kppiXcapXD
k j

ipipipipjkjk
  

)
  (                                                    )1,0(≈ipjkX  

  

•  ���� ���	
 �� �
� ����� ���� 

)�(                

ip
i p

P
ip

i p

IM
ipip

i p

TW
ip

i p
ip

M
ip

O
ip

i p

M
ipip

M
ip

ip
i p

TS
ip

i p

D
ip

i p

W
ipip

W
ip

i p

SS
ip

i p

IS
ip

DC

FDC

DHF

HLT

DCF

HLT

FF

TotalCost

∑ ∑

∑ ∑∑ ∑

∑ ∑

∑ ∑

∑ ∑∑ ∑

∑ ∑

∑ ∑∑ ∑

++

+

++

+

+

++

=

2

μ

μ

  

• ��� ��
 : ������� �!
�� �� �"#� �� �!
�� ���!
 �!!"�

�$%��
  

����� ��	
� :ipry : �
�� �� ��
�� ������� ������ �� �����

 !�
"�i #��$� �� j ��%%& '���� �� �&  r��* +� ��,� .  �� -/

 ��0%� �� 1���2 !�
"� #�� �� !�
"� ���%3 4�&�� '��
�

+� 56
7� 8�9�%%& '���� �� �& ���� ���� ���%3 8�;�� '���� �����

 ��* <���� =��7� #�� >? ���9��@� �� ABC� 1���9 ����

A2�.  
  

)�        (                  ∑∑=
p

ipr
i

TS
iprip yCDMinZ  

�@%?� D�* �� :   

)�  (                               
piy

r
ipr ,1 ∀=∑

 
  

)�   (                                       
10 ≤≤ ipry

 

  

�. �� ����	
��  

        �
E2�� F@* �G��� '?� �� ��* �?��� ���2 !�
"� #�� �& �H�I ��

              �� �E��J%?� K��$� ������ �� L ���� +G�62 ��G�� F?�C� �� �� �
M�?

      F?�C� �L�9 �� �� F?�C�Np-hard �     +E� ��E%� �E�BN   �OEG 1�E%%& 

           FP�CE� L;Q ;�� �G��� '?� �� �
M�? �
2�� �6RC�Np-hard    L ���E� 

      +G�E� '�E%S FT ���� �OG1         ���E@
�� ��EM ��EU��@?L� �� ���V
E2� � 

A2� ��* ����� .  

        <�� ���2 ��B* +%
B� ���@
�� ��M �
?��JG� �� 1'?����%��    �� �& ��* 

     �� FP�CE� ���� �� �%�,� W��Q ����� +� ��* ��BX� +��?� Y�$G  �EP�

   A2� ��* ���V
2� �%& .             L �Z��E$� ���E
� �E� �6RCE� 'E?�  ��
��

           ���E
� FT �� ���3 ��B2�$� [7� �� L ���� �
C��L ��
�� ���
�

            ��EU�
����/ �E� ABC� �� �
?��JG� A�2�CT 8��� +� �6RC� ���?�

  ��& '��
� ��Q�� .\L�SA        AE2� +M���E� ��H
CQ ��@?L� >? 

�,� W��Q �� >?�;� ��,���Q �& �%& +� �P��� �� �%]�][ .   

  

&'(.)�%* +��,- /%0-   

        -?���� >? �� W��Q 8��� 8�"� ����n×n         >E?L �VE� �E��%3 �E�
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2� . �
�� �@����� ��i �
�� �� j �� +@? 8��%
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         �?��� ���? =��7� A2� ��* �
��%* !�
"� ��
��[ij]  -?����

  �����^        � �V� ���� '?� ��_ �� L ��*  ��* + .    �9� -?���� '?� ��

  �?���[ii]   ����� ^       �
�� �& A2�%
� 8��� ��* i       �� +E@? 8��E%
� <� 

    A2� ��* W�7
�� !�
"� ��
�� .  F@*�        �E� W��EQ >? �� +G�`� 

                                                 
1  Np – hard: Non deterministic Polynomial 
2 Meta heuristic  
3 Simulated Annealing (SA) 
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��� ��0%� ��?��+��JG� ��f6�3 ?* �
B���2 ����� ? 1��* �j �G�C� 

 ��;M� <�� ��LINGO.8. L ��* FT �� W��Q  �� �6��T ��JG�? �


SA ;�� ���? �CA2� ��*.  �k ������U��  F@*c� ��U�"� + ��*

�,���Q���JG� ?�
���@
��  SA,� 1� �%?�;� �?,� �� l�� �%+*�� % �

%m�U L�� ��U�"� '+��2 n�
"� 1�G�C� �U �� �k ��* � 
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g�U o��� +QL�� �C?��� ��1 !�
"� �� FB� AG�T �� �%?;U o��� �� 

���21 �� ���2 !�
"� �� +*�� ��U +?�Q �M�� 8��� +�  ;�� 

 ���� =7"� . +� [?�;M� ���%3 L <p�� ���
� �S �U q�2� '?� ��

"� ��@2 �� ���9 ��,� ���?!�
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"�� +?�Q �M�� ����� +�
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*F@ bX�� � �
����/ �ϕ������� ���
� �� �U�f"� #��$� � ��* F
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