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Abstract: Discovery of hidden and valuable knowledge from large data warehouses is 
an important research area and has attracted the attention of many researchers in recent 
years. Most of Association Rule Mining (ARM) algorithms start by searching for 
frequent itemsets by scanning the whole database repeatedly and enumerating the 
occurrences of each candidate itemset. In data mining problems, the size of data is often 
too large to fit in main memory. However, in some cases such as records of sales of a 
large supermarket, the probability of a particular item to be present in a transaction is 
often very low. This is due to the fact that a large number of items are usually available 
for purchase and also the fact that a small set of items is purchased by a customer in a 
shopping. In this paper, we make use of these facts to propose an efficient method for 
mining frequent itemsets. In our approach, the database is scanned just once, and data is 
encoded into a compressed form and held in a proper data structure in main memory. In 
each iteration, the time required to measure the frequency of itemsets, is reduced further 
(i.e., enumerating n-dimensional candidate itemsets is much faster than (n-1)-
dimensional itemsets). We evaluate the efficiency of our technique using both synthetic 
and real-life datasets and compare it with other ARM methods proposed in past research. 
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 Data Mining 

2. Market basket data analysis 
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4. Classification 
5. Antecedent 
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7. Confidence 
1.Frequent itemsets 
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�3�
���(' *) J�)$' /�) ����, �F *)��' >B�(' 
 �?$" �;	 *��� 

/	� �� ���() ��$UG ����, /;(2 *) A? . �� /�G�" 1?� >���

�' ���) �
�&' 1��~�� 
 ����
$I A? �.=c' !83� ���, �� ���,

/(2�� �?$" �;	 $� /�I$� . 
 $=N�L) ����
$I A? *V$� 1?�$)��)

 /�) 9��=� ����) $=��) �F SE�[&' j��,^  �� ��=	 $� ��

 Milk, Bread, Butter 
 Milk, Butter 
 Bread, Milk, Beer 
 Bread, Beer 

Milk Bread Butter Beer 
1 1 1 0 
1 0 1 0 
1 1 0 1 
0 1 0 1 
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  ����������+��+� 2��3��45 � 2��3��45 ��+��+667��7��� 
 ������"�	 � 
 ������"�	  "�8� "�8�����% 9"�:��
;����% 9"�:��
;  

 

 >7� *P)��^).��� ($=�� �' ��� ..G� J$���$) � �?���� 

������� �=?���������� *6���' �� /�G�" 1?� ��+
 �/	� ��   .  

���� ��=?����� �� /(c2 !�N �� �����, *) �%I� S��[) �� ��*�P3 

 �
�(' 9�X �))k  $� �� �����*�P3 (��(%, ��$=�� �
�) 
    

�'���� .� ��$) -	��' ���%' ���' �k�' W&) ���) ����| . ��2F ��

 $� �� *P)�� �� ��=	 $� *�*�P3 >'�� ��" k  *) �/	� /�)

 1?� *6���'k �' /�) �?
�
� �� A? S��G *) ���,k  �=�)

 1�) $?��%' *�'�� �) ��&G ��6 A? 9���' R3�
 �� *| /(?$�2v 
  

^ – k`�' ���) .���� ��&G ���6� 1?� �.G� ����2�.�6 �

��=(� �' �=?����� .  

  

  

  

  

  

  

  

  

  

  

  

  

  
  

���, . -��� �/��0�r  �� ��%1�,2�!"��#   
 

 *P)��*�P3�' D?���� ��) A? p%I ��� ���) �2�;�=�� 
 ���

 �7, !83� *�.�)^���)  (�' *;	�&' ��$7,$� �7, !83� �, ��$N

�2�� ��� .UG �� $�5 ����� $?��%' �>�6 1?� 1�f �� $) ���6�

 ���=�) 9���' ��&G*�P3�� ( !��, ��*�P3�' ��$c=	� ���2�� .

 ��$7,$� �F 9���' ���� �.3 *� �,��G �� *P)�� �� ��=	 $� l���)

 ��%=(' �	$=	� 9
�+ A? ����))��	 ���� 9
�+� ( *HI� ��

�'�?��	 . $�5 ��&G ���6� ���� �9
�+ 1?� �� ��� �$�"} $?��%'

*� ��=(� $UG �� *�P3��$c=	� �.=c' ��� ����2� . ��.�

 ����� �� $?��%' �� A?$� *) ��%=(' �	$=	�*�P3 �F *) J�)$' 

�' ���)) >3��^  ����, �) $)�$) $e��� 
*�P3�� .( �' *� ��2F ��

 $UG ��&G $?��%')*) J�)$' *�P3 ���#�'��,$UG  ( �� ��C���
�+ 

��	 �� �� ��2 ��������.� ����� 9
�+ $� �� ��+�' �	$=	� 

��	 �� ��  �� �%X��' *)���?������  ���� �F �� *X�)$' �.3 *� ��

�' ����� ����� h� ��) A? >3������ . >�$' �� $'� 1?� /;e' $Q�

 -,�$' *) $,E�) ���)� �) !83� ���=(+ ���? ��=?����� ���)

                                                 
1. Hash Table 

K�(&'/	� $, .
� �) *.$' $� �� *� >��� 1?� *) 1=c?� �

 �� �����,*�P3AV�� ��=(+ ��tI $UG ����' $,���     .  

 ���� �$I �9�e' ����6 *)A  
B  
C  
 ����) ���c�� ���� �.3 *	

r �� �� !83� 1?� ��+
 !�6 �? ��+
 *� ���� *6���' A? `b 

�' ���2 �.=c' D���$, ��� )>7�` . (  9�e' 1?� ��k �) $)�$) b 

�� *=I$N $H2 ���/	� . �) $)�$) �� 9�;3 >)�3 �2�;�=�� >3�� $N�

b/v !83� >� ��������� �=?����� �� ���U=	� �) ����� d�c=2� 

�' ��=(+ $?� S��[) ��$7,$��2�� . S��I� �=(?�) 9
� !�N ��

�2�;�=�� *� !���$� ��$) 
 ��� ��$�� �7, !83� �� A?$� ��$7,-

���) $)�$) *2�=	F � �) >3�� 4� 9
�+ A? ���	 �� ��  4
� *)

��� ���?� *HI� �� ���{' .�2�;�=�� ��$) ��'F /	�) $?��%'A  �

B  
C  $)�$) -�,$, *)bo/v � b^/v 
 aa/v/	�    .  

 $[�6 �2�;�=�� *� ��2F ��C 1�?�� *2�=	F � �� ���, �/	� $,A  


B �' *=I$?{� ��$�,$� �7, !83� �����)�2��g 9
�+C��  ������	 

*) J�)$'!83�  A  
B >7� ��a/	� ��� ���� ���2 .   

  

  

  

  

  
 

  

     
  

���3 .4��5 �� ����� 6� 7'$� 8')��� (A �)� (B 

  

 ��2�' !83� �� -��$, A? �2�;�=�� *;	�&' /�+AB  ����2 $�?�

���� >� ���' D?���� *) �� ���U=	� �) ��� 1?� 
 /(�2 ��

C���
�+ ��	 �� ��  �F $G��6) ���?A  
B (�' !��2���� . ��$)

 9
�+ �� ��H�' 1?���	 �� ��  $=7V��)$=�� $G��6 >'�� ( j
$�

�'���� . *7�,��G �� �9
�+ 1?� �� ��+�' �	$=	� ��.� $� l���)

 �F �) p;,$' ��&G ���%' 
� ����) ��+�' �� !
� 9
�+ �� ��.�

 9
�+ 
� ����	 �� ��  �� �) ��AND �'���� .*��=2 >�6 AND 

 ���;' �� �F 9���' *� /	� �$�?� ��&G ��6` ����� ���2 

 $G��6 ��'L�� ������"� ����, 
 >&'A  
B  ��*�P3 *X�)$' 

/	� .  

 �� >G� ��6 ���) $UGAND ���2 �� *� /	� 1?� �����

D���$, �� A�~�� �F ���*�P3 ��'L�� j�3
 A  
B �?���2 �� .

 -��$, ��$)AB  9
�+ A?� ����	 � �' >;3 *)��' 
 �?��	

 S��.�6 �� ��'F /	�) ���6�AND  *� ��2F �����.� ��$�� *) ��

 ����� ����*�P3�' ��� �F �� ���=(� ������ . L�2 *.$' 1?� ��

��2 9
�+ ���
 �� $UG ���6� $e��� 9
�+ 1?� ����2� �{� 
 ����

I II III V ������  

9 7 14  11  

�	
���  

)���(  

 
I IV VI ������  

7 13 15 �	
���  

)�(  

 

 A B C 

I 

1 
0 
0 
1 

0 
1 
1 
1 

0 
0 
0 
0 

II 

0 
1 
1 
1 

0 
0 
0 
0 

1 
0 
0 
0 

III 

1 
1 
1 
0 

0 
0 
0 
0 

1 
1 
0 
1 

IV 

0 
0 
0 
0 

1 
1 
0 
1 

1 
0 
1 
0 

V 

1 
0 
1 
1 

0 
0 
0 
0 

0 
1 
0 
0 

VI 

0 
0 
0 
0 

1 
1 
1 
1 

1 
0 
0 
0 
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�	� ��� ������ ���� ��	� ���� �������� �� ��	
�	� ��� ������ ���� ��	� ���� �������� ����� � �!	" �#$ ��% �!	" �#$ ��%                                                                                                                                                                                                        &'  

 


�('� $=7V�� 9
�+ ����2� �) ) 9
�+A  �?B (*� /	� *=;�� 

�' k�U,� S���) 
 �=I� #E���'�' $=7V�� *��
� 9
�+ 
�$� ����� .  

 9
�+ �� ��� �$�"} ��&G ���6� �� A?$� ��� $�} *� ��P2���

AB ���"� ���?��2 ��'L�� ���A  
B  A? ��*�P3���� ��  ��

/	� . ����, /	� �I�� �����"� 1?� ����, 4���� /�+ 1?�$)��)

 ���=�)^ ��+�' �2�� ��$�� ���6� *�.� �?
�
� D?��2 �� . 1?� �'

 S��.�6 �?$X �� �� ���9�%=2� /	�� *) )SHR(� �? 9�%=2� �V *) 

)SHL(��' !��2� ���� . >�6 *� -�,$, 1?� *)9�%=2� A?$� �
� �� 

 ��6 ���%' *7�2�'� �, ���7�' 9��6� ����� ��P) ��&G ���6� ��

��� $UG $)�$) .���=�) R�+ >G��.%2 �  �� >�$'9�%=2� ���2 

) ����, ������/��� ^/	� ��6 �F �� ��+�' . >�6 �3�, 9�%=2� 

N�.+ -;	 ���6 ��� $UG ��'� ���$�4���� �� ���) � ����

'����.     

 �?�2�� ���, �k�I 9�e' �� ��'F /	�) ��$7,$� �7, !83� *) *+�, �)

 !83� *6���' ��$) 17�'`��' ��$7,$� �?�,  *6�AB /	� . ��$)

 9
�+ 1="�	��	 �� ��  ��$)AB �� ��� �$�"} $?��%' �� A?$� �

 9
�+��	 �� ��  $[�6B ) 9
�+��	 �� �� $=�V�| ( -�,$=)

�' d�c=2� 9
�+ �� ����%' �) �, �����	 �� ��  *) J�)$'A  *�

 /	� ��(7? �����.�)��+
 S��G ��( �AND ��� . ���.� ���,

9
�+ 
�$� �� *� ��.� �/	� �$=�' I  /	� . >G� *��=2 ��

/	� $[�6 A? ���, >'�� ��
�+ �9
�+ 
� -��$, .9
�+  ����

��	 *) J�)$' �;��$, �.3 AB >7� ��b/	� ��� ���� ���2 .          

  

  

  

���2 .4��5 �� ����� 6� 7'$� AB 

  

 �2�;�=�� *;	�&' ��$)AB/�) ����, � ���^ ��&G ��6 ���, 

�� ��+�' �F 9
�+ ) ���;' ��` (��� ��$�� �=(?�) . *� ��2F ��

 �) $)�$) ���%' 1?�vvv^ >�6 A? ���, �/	� 9�%=2� ��$) /	�� *) 

/�) 4���� ���^/	� �I��  .*(?�%' ����, ���?� �� 1?�$)��) ���

 �� !�Ebs *(?�%' )`b*` ( *) A(?� ��^ *HI� �� *(?�%' 

/I�? D��� . 1?� ��.� ��P) �'� ���? �$,E�) >�$' �� �;(2 �?����

��?��2 $,E�) ���)� �) ��$7,$� !83� *6���' ��$) ��=(+/	� $, .  

�$)��) �*� �4���� >�6 ��$� $,����' ��� ���%' *� ? ��6 A

&G� �� $=7V�� ��k/` �� ��= ����) 9�%=2� ���U=	� /	�� *)   

'����� .���� >? *� /(2F $'� 1) !��,�/� ���2 � *�V��V � 1

���6�� ��2F 4���� 
 ��=(� $UG d�c=2� S��G �� *� 9�%=2� *) 

' k�U,� �V���=I�'
L� �����2  .� S��;6 *)? >�6 d�c=2� �) $�

                                                 
1. Shift-Right 
2. Shift-Left 
3. Carry bits 

9�%=2�$,�
� /	�� *) ���%' ' $UG *) ��6 �$=�� 4���� 
 �	�� 

2�/	� �� . �� $=N�L) ���6 ���%' *� �2�'� �$�?� \$X ���k/`  ����)

)��' 1?�� /�) A? >3�� *� /	� ^ �� �V /�	 *��2 �� 

���� ��+
 �F �?
�
� .���� S�." /��;X *) *+�, �) $�H2 �?��

*6���'����  /�) *7�?� 9��=� ��?$" �;	 ���^ �F �� �$�?� 

*�P3*��=2 �� 
 /	E�) ���() ����;2  �� ���U=	� 9�%=2��V *)  

/�) 4���� /�+ ���^���� /�&+�� .   

�����? ��="�	 �����? �==�� *;	�&' !���� �� �'�2�;�) $G��6  �

Y�L) ���)�K�(&' $,' $,� *.$' $� �� *� �$V g�������2� 

C���
�+ ��	 �� �� AV�� >;3 *.$' *) /;(2 �'' $,� 
 ���

.�6����� S�$	 4?R' S��G $,�N�� *� �$?��) �� $'� 1� >

����?=2 �� $UG ���6� D�6 *�.�� S�AND '� 9
�+ �� *� ���)

��	 �� �� �2 ��� >G���2�� .   

 ���) !�N ��C���
�+ ��	 �� ��  !83� *6���'` �,�? ��$7,$�  *)

$X?%� *)��' �$)� ? !83� 1=I�a �,�?' ��7) ��$7,$� ��2
� 
 

.� S��[)� ��$7,$� !83� �n  ��$7,$� !83� S�;�|$, �� �?�,n-1�, �? 

' /	�)�F?��.   

 !83� !��, *=;���$, �� �)��2 -� *7.) ��2��N��7) �)�$� >G� 

Apriori ��, ��� ��$,�) S�;�N�.+ �����$� '�����:  »? A

*6���' !83� n 2�'� ���, �?�,�' � !��, *� ���) ��$7,$� �2��,

�?*6���'$��� n-1 �,�?����) ��$7,$� �F «. � $)? 
� $N� K�	� 1

�2�' �.3 *6���' �AB  
AC ����) ��$7,$� ,�$,� ��2F -?��� 

ABC ��' �,��G �2��,� *� ���) ��$7,$�  !83� *6���'BC 2� L

���) ��$7,$�.2�'� �!��, *�  n-1� ?�$, �����) ��$7,$� *6���'$� -

C���
�+ ��	 �� ��  ��2F �� �, 
��$)���, � 9
�+ ���	 �� �� 

 *6���'n �,�?I�� �/	�  .  

��7) ��="�	�' ���?� �� ��7'� 1?� �������� �=?����� �� *=I�  ���

���� *6���' *� 
 �2�$N �.G� *HI� �� ������2 >)�3 
 ��$�I ��

��
�
 S��.�6 
 A(?� *) ����� S��+�$' *) ���2 -�,$, 1?�) n 

��$N RU,$' *�?L�$� �+
$" .  

 *6���' �) J�;,�� �� ��' /?L' 1?� *� /	� $�} *) !�E *=;��

�������� *)��' �?�� S�." /��;X A? ����� *� �?$" �;	 ���

�' ����)) ���%' 9��=�^ �� $=�� ���() v/	� ( �� 
 /	� k��G �

���� *6���' ���' ���%' 9��=� *� �?��^ �) ��2F �� v S
�U, 

��2 S��G ���	 ��$�I �����2 �2���V $� �� 1?�$)��) 
 �$�N

��;�' �=?����� �� *.$' *HI� �� �� *;	�&' ���' $?��%' ���, �?

�?��� *�2.  

  

	93 .-��� �:;<#���� ��� ='  

� ��� �I$�' �=?������*��(' ��$) -	��' 
 ���| ��=?��� ��2�' ��

 *) *| /	� �	��+� *6���' ��| 
 �?$" �;	 ��� ���� >�.&,

S��I���?�  ��'L�� ��P) )�?$" �;	 z? �� ( �� �$=�' p	�,

I ������  

1 �	
���  

 

www.SID.ir



Arc
hi

ve
 o

f S
ID

()
                                                                    

                                                                    

                           

                           

                                 

                                 

   

   

  

  $$������������� *��+�	,- � *��+�	,- ������%%.��.��� � �/!�0���1 � � �/!�0���1  ��2/ ��2/��	34 ���50��6��	34 ���50��6  

 

���?$"�2� ��� � .#E���' *��(' 1?� �� z? �.�.&, ���� ���?�� 

 �� �?$" �;	 z? D�|�$, $� *| �?��� ���="� �� ����|�$, �� Y�L)

�' ���2 *| /	� ����
$I �� �	��+� /(�� >'�� ���? ����

/	� ��� ����?$" *�+�$' ��;�? �� �$=�' z? p	�, . �� *2��2

���� j�2 1?� �� >7� �� ��^).��� (�' �����'��� . 9��6� �� >;3

���� �
� $) �=?����� ��=)� �����$� D�� *.$' z? �����) ���

���� *6���'/"�	 >�� *) �� �� *=I�? �� ���) 8;3 *| �%?$X *)

) >7� ��2�'^).d ((�' >?�;,���| .  

�?�+ ��="�	 ���.3 z? ���?��2 ��=	 $� � ��  !��,� ��+�' K��+

�' ����
$I �����2 ��=	 $� 
 ���) ��+
 �����)^ ( ��+
 !�6 �?

)v (/	� �?$" �;	 z? �� T�+ �.3 z?. #8;3 *| ��P2��� �� 

 ��� ���) ��� ���) �� 8;3 *| ��P2��� !83� j��, *��?� *) *+�, �)

 ����
$I z? #E���' �;	 z? �� ��+�' !83� ����, T�6$) 
 ��?�

 �?$" #E���'�' �| ����);(2 ����, /^ ��=	 z? �� ��$UG *) ��

/	� ��V�| ��6. ��+
 9��=� 1?�$)��) *�P3 ��?� $UG �'��, ���

 ���) zV�| -;	 >'�6 1?� *| /	�C���
�+ ��	 �� �� 
 

 �=?����� p	�, ��=(+ S��.�6 9�;3 >)�3 �?���| *��=2��

�' ����������$N.  

  

,93 .>��:%1? ��%�@ �A B::C#  

    *| ���' *=�2         ��$3 *+�, ���' �=(?�) ��$�,$� !83� 4
�| ���' ��

   1���, ��$�N    ��$) -	��' ����%'       /@	� �2�;�=�@� *@+�� >3��@ .

  #E���'               *@6���' z@? �� �@.3 z@? ���) ��$�,$� �� W&) *| �2�'�

 �' ����    �2�;�=�� *+�� ����ov       �' �6��, 1�} �� E�) *) �G�� -

��� .  �'�  ���� *6���' ��  �?$" �;	 ���)    ���� *6���' $?�	 
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