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ON-CRP: cache replacement policy for opportunistic networks  

YE Hui, CHEN Zhi-gang, ZHAO Ming  
(School of Information Science and Engineering, Central South University, Changsha 410083, China)  

Abstract: A novel cache replacement policy was proposed, which referred as ON-CRP (opportunistic networking cache 

replacement policy). Differing from most of existing policies, ON-CRP choosed the data item to replace based on the 

correlation between the nodes and the item. It utilized the probability of destination-matching to judge the correlation 

which was gotten from humans’ mobile patterns. Moreover, the visit and update frequency ratio was used to design the 

standard of cache data replacement. The simulation results show that ON-CRP policy can reduce the latency of remote 

data access. Furthermore, the resource consumption is reduced about 30% while cache hit ratio of data is improved about 

10%~30%. 
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� 1 ON-CRP �� 

Algorithm.   ON-CRP: 

ON-CRP(Di)           

{  // Di ����������� 

   If �free cache space > Di.size then 

      Call  Datacache(Di);  //!"#$�%� 

   Else   // Mf _Que&'()��*#$ 

   {  while (Mf_Que.length--)  

      {  // Vu_ratio& Di+,-./0123 

remove data item ascending by Vu_ratio �  

        If (free cache space > Di.size )   

           Call  Datacache(Di), return;  //45 }      

// Mt _Que&()��*#$ 

while (Mt_Que.length--)  

{  remove data item ascending by Vu_ratio �  

         If (free cache space > Di.size )  

     Call  Datacache(Di), return; }  

} 

} 

DataCache (Di) 

// Loc_table&����67�89:�;<= 

{  If �Di.loc(x,y) match in Loc _table then 

   {  insert Di in Mt _Que;   

      Sort ascending Mt _Que by Vu_ratio, return;  } 

   Else {  insert Di in Mf _Que;     

          Sort ascending Mf _Que by Vu_ratio, return;  

} 

} 
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��UbY���{�%�ùú
[16]
�å^_RS_

A�`.4
¢"�c.���D$½dx

UCBT[17] YUCBT ¥�³Om.�\�^_��

pY� NS2[18]
l¨efgP*!w��^_RS

_A�`h��Ð�`iY1j BaseBand/L2CAP/

LMPÜ BNEPC� 
3.1  �������	
��� 

���i�Í$�@������	�*+

?Y���QP¿nq�¥��Pý�J�Y��

��iÂj� 0.8~1.4m/saÉ¥�Xn,&�k®

R4ÂjVx 1.2m/sY}C��	&'()^�-

���2�£�&~��®ri4x��Z¤l9

mn�i��,%î�o4^Ü5��C2Y

ON-CRP1��Fx 2�~$1) mn�i����

�Y1}~��p¥�.4FGYÖ�G�;¤

Xn�_i��_iY_i��X8%�$�qô

*+?X8
 12 ³�8�Æ8:ª�¾M�YÖ

³���¨}12³M�O¥�g��4³I2) �

mn�i�����Y}~���Xn*+?�É

(M¥��iYxFÛ��_i¥�ÑÒY���

iJ3>{uw�r�¹.4c4Yr�¹�«¬

�[−15Y15]sj«¬?¥�g��x
Út�8¹

FzYØ���i		�*+�ú¶Y�ûXnv

u_iÉJ3¾v	�*+a?� 

þ�¼�Í$�	�qô*+�w¼mn
 2

³Æ8��x�� Server0^ Server1�#$� 600

³DEòYID ~xyD�DEò� Server0 ��

?,zDò�DE� Server1 ��?�DEò��

-� 50~100k «¬?¥�FÊ�v\{q¼�i

��D�x 500 ³Y{q¼���Pý¶ÓÔ*

xÕ� 

DE�ã|×^þ��Í$��{q¼���

��OP¶ekt�DEòYÖ�þ��xw×�

DE�{q¼h[�ãDE|×�ÉÇ¶É Tquery

þÄ}~FÊYvÉÇ¶É��«¬Xn�± 2�

�ãDEò�|×x Sn³�Ø�x=�i��Ï	

DE�ã|×*q#¤�¤þ���'Ï"�ã

|×Y"	�|×¯�üxP�pÏ"���ã|

×�Ö³��åDEò�þ�ÇÈq#ûü[5]º#

���FÊ.4����FÊ��#��	�FÊ

¦�YþÄ��FÊ�� i(1�i�n)³DEò�þ

�ÇÈ%�$ 

 di

1

1

1/
n

a

P
i aθ θ

=

=
∑

 (8) 

vOYθx�r�¹,0�θ�12YØθHx 0¶Y�



�104� >  ?  @  A � 31B 

 

,82mn	�FÊIyØθHx 1¶Y mnl9

���FÊ����DEi���º�Ø� 80%�

��DE�ã¥ìå 20%�7�DEy5Q�Y�

��¹Ñ�D$O�û1 θH�«¬Xnx
[0~0.8]Y�õHx 0.8Yµ¶�D$O�ûåθH�
�µ�HåDEVûOä�ÎÏ.4
op�v\

���ö÷�D�± 2O.4
� ����q#

½	DEþ�½�/ÓÔOÈ/DEVûOä Cn

} 3³uUº��å�µ����D$w�.4�

�Fz�vO½	DEþ�½�8¬xÄ��5�

|×	Ï	�DE�¶ÉÉÇYDEVûOä Cn

8¬xDE	²��M¶�^ÓÔ�DE���

�³D�D$FU����ÓÔ�-x 0.5MB/

1.0MB/1.5MB/2MB/2.5MB/3MB ���åu

Uº�.4��� 

� 2 ������	
 

CDE� FG3 HI 

���J 500  

MACK>?LM Bluetooth  

>?N1/MB·s−1 1  

��>?HI/m 10  

��*O� 600  

PQRS��*�J�Sn  200  

��PQTUVWWX/s 60 [60, 360] 

��*YZ�Smin, Smax  50k [50, 100] 

 
3.2  	
������ 

½	DEþ�½�$x���µ R �Hå

ON-CRPuU�ÎÏY��£¤FU�� RHx 4/

10/40/60/85/100���å ON-CRPDEþ�

½�uU.4���D$w�DEx_4 20 (»

	�½	H���ÓÔ�-� 0.5~3MBaÉ�Ä¦

3w�O!wÍ�YØ R�H�-¶,4~40«¬?2

DEþ�½����³¢å�¾�>{?�v¹Ñ

¥�-�RHº»U«x��M·¸�ïÀ�DE

ò�LYÄyº»á³DEò)x�½	þ�½�

���ç�½�yØ RHF�¶DE½�����

�³�ý�TUY3¥Ø R �H0¨ 60 ¶½��

ý�TU��ÄÓY�XÄ¦ 3 O!w�0	

ON-CRP(R=60)^ ON-CRP(R=100)�uU±��R

����Y}± Ø R ��Ô
H 60 ¶���!

×»�t�uU�����* �F1q#

ON-CRP(R=60)úx ON-CRP���õ�H� 

 
[ 3  ON-CRP\'] R3^_`�ab2c 

¦ 4Á§
 LRUñLFUñOPTñON-CRP�½

	DEþ�½�Y�µ��Ä 500³DEòO¥�

k�
FG ID~x 14ñ21ñ30ñ121ñ147�DE

ò�þ�½��1v½	Húx��w��Ä¦ 4(a)

!wÍ�¥æÓÔ¸¹�F�Mè���½	þ

�½�	T3�³�-�H�v¹Ñ¥£�ÓÔ¸¹ 

 
(a) de�YZ 

 
(b) dePQVW 
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�FÛº»ÓÔOÈ��l�YÄyÄL
�©�

ãþ�DE�;ÈYÑy��ý·
þ�½��vO

� LRU ^ LFU ��£�:¥ìå�ò !�º�

,DEò�)�þ�¶É=)�þ�(D2.4DE

ghîïY�0������DE_A���YÑy

�RS�iö÷�uU±���YyON-CRP�DE

îï¨©O�F��
�8��^DE�¢�jYÔ

Þ
�!U�ã	²��M�DE�Ñ�v½	þ�

½��H¢"M���³�-�*Éa?� 

I�JKY%¦ 4(b)�§Y���å�µ�ã

¶ÉÉÇ����½	þ�½�.4
���Ä¦

O!wÍ�ØD$OP_4¶Y{q¼��þ�D

E��ÀÌÄþ�p�x���î�þ�×�Yy

þ�p¼Ï"|×q�¤�¤þ��ìT¹ YÑ

�Ø�ãÉÇ¶É�¾¶þ�pU/�x��M

ij�Ï"�ã|×YÄyDEþ�½�±���

³�ý�TU�yØ	�T�b8��¶Y!wÍ

�}³TU��mÓY}¥£���?ÓÔ�DE

òFÛY�MDEþ�(DøçYåþ�p�©D

Eþ�(D��ý·���YÄyº»ÉÇ¶É¾

!ÑÒ�ÎÏ��ý·� 

ÓÔOÈ��$¦ 5Éç
Mè���ÓÔ

OÈ±��x���µ����D±�Y�û�

	�T�b8����,'��ÓÔ�¯YOP_

4îï��¶2OPÏ)D$DE�¦ 5(a)Á§


�µDEò+,�-����ÓÔOÈ����

Ó�ÕÉ+,Xnx 2MBY!wÍ������

ÓÔÕÉ�ø�Y¥æDEò+,�4�Y�µ�

��ÓÔOÈ����³�ý�TU�}¥£�

¢���+,�DEòyäº»!ÓÔDEò�

D�ÄLYÑyYMè���-+,�DEò��

�ÓÔOÈ±��xÓ�� 

Iî��µDEò�-����YON-CRP�

Ó�OÈP��Ó� LRU Ü LFUY%�DEò

�-x 100k¶YvÓÔOÈ� LRUç�V 14%Y

� LFU ç�V 16%��Yy�DEò�-x 50k

����YON-CRPÓÔOÈ� LRU^ LFUF

UVç� 21%~27%Y'¨^ OPT ¢�%�V�

8%~10%�uUøç�#!yäYON-CRP wx�

�
DEò�þ�:È^��u} 2³�ÐÑÒ�

ÎÏY�Xv¶îï)�¨��{�DEòYÑy

vÓÔOÈ^v ÓÔîïðñ¢��V

10%~30%�uUøç� 

 
(a) de��*YZ 

 
(b) de�YZ 
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y¦ 5(b)Éç
Mè����µÓÔ�-��

ÓÔOÈ±�Y!wÍ�Mè���ÓÔOÈ

¥æÓÔ¸¹�F�y±���³l��TU�v

¹Ñ¥��ÓÔ¸¹!w¸OÚ��DEòYÑ�

�µ����MÓÔO(D	��øçYyX

ON-CRP�l�TUO�±��v ÓÔðñÚÛ

Ó�Yµ¶!w�0	ØÓÔ¸¹�-Y!ÓÔD

EòD��-¶}è���� ÁYyØÓÔ¸¹

F�Y!ÓÔDEòD���¶ÓÔOÈøç�

ÓU�� Á� 

VûOä��$�ûFU�^�µ��DθH
Ü�µ�ÓÔ¸¹���åDEVûOäº� Cn

.4
L�FzY���µ�θH����¥x

��&
7�DEaî��³��DE��þ�

���YDEò�+,�-Xn	x 50k�¦ 6(a)

xθH� 0~0.8 «¬?��µ���DEVûOä

����θH�-����Y£���#¥A3�
å�µ�DEò.4þ�Yå��8DEò�:ª
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þ�(D=LY��ÓÔOÈ�·YÑyMè�

���©DEþ���x:ªYº»DEVûOä

±��R����Y	���³�ç��½�Øθ
H��F�,θH��C� 0.4 «¬¶2Y!wÍ	

Mè��OP±�������Y{vØDEòÚ

�:È�ç,'DEò��u¶É�!¶2Y£�

ON-CRP1DEò���¶úx�³|�ÑÒ.

4��YÓÔ?/��DEò�LYÑy¢�Qv

 ��yäDEVûOä±����³�Ó��

½Y)*£¦ 6(b)!wÍ�Mè���DEVûO

ä Cn ¥æÓÔ¸¹�F����ý�TU�}¥

£�ÓÔ¸¹�FÛº»ÓÔ�DEòD���

FÛYý·
þ�þ�p×�DE��ÈYÄyÄ

L
�^�úÓÔ���D��vO ON-CRP��

��i¨©OA3�ÔÞ��M·¸��DEYÄ

yU/�x��øçDEVû¨©��ÈY�D$

w�OvVûOäÜOPT¢�����Yy^LRU

Ü LFU¢� �Vý·
 30%~40%�Oä� 

 
(a) de']E�3 

 
(b) de�YZ 
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