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Why Data Replication? 

 In ad hoc networks  

 mobile hosts move freely 

 disconnections occur frequently 

 this causes frequent network division.  

 For example 

  if a network is divided into two networks due to the migrations 

of mobile hosts 

 mobile hosts in one of the divided two networks cannot access 

data items held by mobile hosts in the other    network. 

 Thus, data accessibility in ad hoc networks is lower than 

that in the conventional fixed networks. 

 

 



Contd.. 

 if the radio link between 

two mobile hosts at the 

central part is 

disconnected 

  the mobile hosts in the 

left-hand side and those 

in the right-hand side 

cannot access data items  

1 and  2 respectively. 

 



Solution 

 Replicating data items at mobile hosts which 

are not the owners of the original data. 

 



System Model 

 

 Set of all mobile hosts M = {M1, M2,…, Mm}  

 set of all data items D = {D1, D2,…, Dn} 

 Assume all data items are of the same size 

 each host has a memory space of C data items for 
replicas) 

 access frequencies of data items from each mobile host 
is known. 



Key Points 

 considering the following parameters: 

  the access frequency from each mobile host to 
each data item 

  the probability that each mobile host will 
participate in the network and will disappear from 
the network 

  the probability that each two mobile hosts 
connected by a (one-hop) link will be 
disconnected 

 the probability that each two disconnected mobile 
hosts will be connected by a one-hop link. 

 



Replica Allocation Approach 

 Replicas are relocated in a specific period 

 At every relocation period T, replica allocation 

is determined 

 based on the access frequency from each mobile 

host to each data item  

 the network topology at the moment. 

 



Replica allocation  methods 

 SAF (Static Access Frequency)  
  Only the access frequency to each data item is taken 

into account. 

 

 DAFN (Dynamic Access Frequency and 
Neighborhood)  
  The access frequency to each data item and the 

neighborhood among mobile hosts are taken into 
account. 

 

 DCG (Dynamic Connectivity based Grouping) 
 The access frequency to each data item and the 

whole network topology are taken into account. 

 



SAF 

 Each mobile host allocates replicas of N data items 

in descending order of the access frequencies. 

 

 In the SAF method, mobile hosts do not need to 

exchange information with each other for replica 

allocation. 

 Advantages 

 allocates replicas with low overhead and low traffic. 

 Limitation 

 gives low data accessibility when many hosts have the 

same or similar access characteristics 

 

 



Scenario 

 Consider six mobile hosts and 10 data items 

 

 The access frequency of each mobile host to each 

data item is shown in figure. 

 a circle denotes a mobile host 

  a straight line denotes a wireless link 

  a gray rectangular denotes an original data 

  a white rectangular denotes a replica allocated. 

 





DAFN (Dynamic Access Frequency and 

Neighborhood) 

 DAFN method eliminates replica duplication 

by scanning the network once based on the 

breadth first search. 

 

 if there is replica duplication of a data item 

between two neighboring mobile hosts 

  a mobile host with lower access frequency to the 

data item changes the replica to another replica. 

 

 

 

 

 





DCG Dynamic Connectivity based Grouping 

 The DCG method shares replicas in larger 

groups of mobile hosts than the DAFN 

method that shares replicas among 

neighboring hosts. 

 





Implementation 

C Language 



Parameters 

 No of mobile nodes m 

 No data items n 

 Capacity of node C 

 Access frequency of mobile node to data item 

calculated as 

 



Implementation 

 Initial setup 

 Location X and Y of every node 

 

 Access frequency 

 Pi= 0.5*(1+0.01*random(n)) 

 

 Random motion 

 Random movement between nodes 

 

 SAF 

 Limitations- Duplicates are created 

 Identify duplicates 

Execute 
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