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Abstract— A Mobile Ad-hoc Network (MANET) is 

a collection of independent wireless nodes that 

can move randomly which forms a short-term 

network which has no fixed Infrastructure [8]. A 

MANET is a collection of mobile nodes 

connected by wireless links which can configure 

by itself. In Mobile Ad Hoc Networks, network 

partitioning or performance degradation occurs 

due to mobility of nodes. To minimize the 

performance degradation we go for replication 

techniques. These techniques consider that all 

mobile nodes co-operate fully, where as some 

nodes may co-operate partially or may not co-

operate with other nodes and they are termed as 

selfish nodes. These types of nodes reduce the 

overall data accessibility. In order to preserve 

their battery selfish nodes won’t transmit data to 

others. Most of the existing research focuses on 

the network issues in a MANET. The main 

purpose of using a MANET is to provide well-

organized data services to users replica 

allocation is also an important area to be 

focused. In previous methods some time link 

failure nodes are identified as selfish node. To 

overcome these issues a novel method is 

proposed where each node selects its neighbor 

nodes by considering low link failure rate, high 

contact probability and high remaining energy 

level. Then reliable neighbor scheme is applied 

to select nodes from its neighbors to replicate 

data. Here nodes are considered reliable which 

contribute more memory to neighbor nodes for 

replication of data items. 

Keywords -Data replication, Link failure, 

Contact probability, Energy level. 

 

1. INTRODUCTION 

A.Selfish Nodes 

 

A MANET is a self configuring 

environment. Because the nodes are movable, the 

network topology keeps on changing from time to 

time, which makes some data to be often 

inaccessible to other nodes in the network. Because 

the network is decentralized, the network activities 

like delivering messages, network discovery is done 

by the nodes themselves. Due to dynamic topology 

the data availability is reduced here. Nodes in 

MANET have only limited memory space and so 

there occurs swapping between data accessibility 

and query delay. Since nodes in MANET are 

resource constraint nodes they may act selfishly in 

some situations that is using its resources only for 

its benefit and not for others. A node may act 

selfishly in situation where it wants to drop data due 

to collision, channel error, buffer overflows or 

malicious causes to save energy or bandwidth. The 

data replication will improve data accessibility and 

reduce query delay [2]. The data replication is 

severely affected due to the selfish behavior of the 
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nodes because most of the replica allocation 

techniques failed to consider these types of selfish 

nodes. In this work the Data consistency and 

prediction of node mobility based algorithm is 

proposed to efficiently implement replication 

strategy in the presence of selfish nodes. In this 

proposed approach each node selects its neighbor’s 

nodes by considering low link failure rate, high 

contact probability and high remaining energy 

level. Then reliable neighbor scheme is applied to 

select nodes from its neighbors to replicate data. In 

this scheme nodes are consider as reliable which 

contributes more memory to replicate data for 

neighboring nodes, a  part of the node’s memory is 

used to hold data for its reliable neighbors [12]. The 

reliable neighbors are selected from two hop 

distance. The idea here is to select the most suitable 

nodes in the group to replicate the data items easily 

and hence we can improve data availability and 

minimize the data access delay within the group.  

The effectiveness of the algorithm is verified using 

the simulation techniques. 

 

B.Types of Nodes 

 Nodes are broadly classified into three 

categories namely 

 Non- Selfish Nodes: 

These nodes cooperate fully by providing or sharing 

the memory space fully for other nodes. 

 Fully Selfish nodes: 

These nodes do not provide memory space for the 

purpose of other nodes. 

 Partially Selfish nodes: 

These Nodes share a minimum portion of memory 

for other nodes and the rest of the memory for its 

own purpose.  

 
Fig. 1. Example of selfish replica allocation   

 

Fig.1 explains an existing data replication 

scheme DCG where nodes N1, N2, N6 maintain their 

memory space M1, M2,..,,M 6 , respectively. Here N3 

behaves selfishly by maintaining M 3ʹ instead of 

M3. Originally D 3, D 9 and D2 were allocated to N3 

but due to selfish behavior D3, D5 and D2 which are 

the top three most frequently accessed items are 

maintained in local storage. Hence, other nodes in 

the same group, i.e., N 1, N 2, and N 4, are no longer 

able to access D 9  [4]. 

Partially selfish nodes may be explained 

here as node N4 want to locally hold D2 where as N4 

uses only a part of it storage for own data item and 

remaining for the whole data accessibility. Thus N4 

may decide to maintain M4ʹ instead of M4. Even 

though there exists only partial selfishness, data 

accessibility is degraded, since the other nodes in 

the same group, i.e., N1 , N2 , and N3 , cannot access 

D10 [4].  

 

The main issues of selfish behavior of nodes 

are they minimize the efficiency of packet transfer. 

They maximize the packet delivery time and packet 

loss rate. They Decrease the overall data 
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accessibility. Other Nodes are overloaded. Network 

Partitioning or failure occurs. 

C.Data Replication in MANET 

 

Data Replication is technique which enables 

data availability by making copies of data items [3]. 

It is a key approach for achieving high availability 

and it maintains effective data sharing.  Data 

replication can be used to improve the performance 

of data access when network partitions. 

 
 

Fig.2. Network partition due to link failure in a 

MANET 

 

Here Fig 2 explains us how the performance 

of data access can be improved using data 

replication when network partitions occur [12]. 

There are four nodes here among which D4 is a web 

camera which records surroundings.D1 and D2 are 

two clients which access the video clips using the 

D3.When there is a link failure between D3 and D4, 

a1 is not accessible by all other nodes. Hence if 

there is a copy of a1 available at D3 before 

disconnection then the data can be accessed by D1, 

D2 even if there is link failure.  

When the main server that contains the data gets 

seperated or isolated then data accessibility is 

reduced to major extent which is caused due to 

network partitioning. Apart from node mobility, 

slow response from nodes also causes the network 

to appear partitioned 

 

D.Data Availability & Data Accessibility 

 

Data availability implies that in a specified 

time whether the data can be successfully 

transmitted from source to destination. Data 

Accessibility means that the number of successfully 

serviced requests divided by total number of 

requests generated. 

E.Network Partitioning 

Due to mobility of nodes partitioning occurs 

frequently in MANET. If the mobile node moves 

out of the specified range then it can’t provide 

services to other nodes. When a server in a network 

which contains the required data is out of range, 

then there occurs a data accessibility issue in all 

other nodes. 

The paper is organized as follows. The Section 1 

describes introduction about MANET, selfish 

nodes, data availability and accessibility and 

network partitioning. Section 2 deals with the 

related work Section 3 is devoted for proposed 

work and the last section concludes the work. 

 

2. RELATED WORK 

 

MANETS are of two types namely open 

MANET and closed MANET. In closed MANET 

all the nodes have same objectives and they all 

behave as regulated. Open MANET is not 

guaranteed to have same type of objectives. 

 Various techniques have been proposed to 

handle the problem of selfish behavior. The 

techniques handling selfish nodes can be classified 

into three categories: reputation-based, credit-

payment, and game theory-based techniques. In 

reputation-based a large number of schemes belong 

to the first category, with varying implementations. 

One advantage of such schemes could be their 

quick convergence in detecting node misbehavior, 

especially in a large ad hoc network, due to 

increased information regarding a particular node’s 
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behavior [4]. However, this approach has two 

potential drawbacks: they often assume that nodes 

that send reputation information about their peers 

are themselves trustworthy; and they are subject to 

collusion among nodes that misreport reputation 

information. In credit-payment techniques, each 

node gives a credit to others, as a reward for data 

forwarding [9]. The acquired credit is then used to 

send data to others. The game theory-based 

techniques assume that all rational nodes can 

determine their own optimal strategies to maximize 

their profit [9]. 

  

Moon et al. [1] proposed an energy efficient eager 

replication scheme, named E-DRM (eager 

replication extended database state machine), that 

have energy restrictions and achieve data 

consistency across the network reducing the 

number of broadcast messages. 

 

Hara et al. [2][8] proposed three techniques, 

namely, static access frequency, dynamic access 

frequency and neighborhood and dynamic 

connectivity based grouping, to improve data 

accessibility in a MANET. 

 

Hauspie et al. [3] proposed a new metric for 

evaluating link robustness that is used to detect 

network partitions without using the services of a 

GPS. 

 

J.-H. Choi et al [4] proposed a work that identifies 

the problem of selfish replica allocation in a 

MANET. The work proposes a suit of SCF tree 

based selfish replica allocation techniques. 

However, when it allocates replicas to other nodes, 

it uses SCF tree including only non-selfish nodes. 

 

Zheng et al. [6] [9] proposed that the network is 

clustered into several clusters and network 

partitions often present between clusters, especially 

clusters without overlap. 

 

Thanedar et al. [10] proposed a replication scheme, 

called Expanding Ring Replication (ERR) that 

combines the pull-based and push-based data 

delivery approaches.   

 

3. PROPOSED WORK 

 

In our proposed system both network 

parameter and node selfishness behavior is 

considered so that the misclassification is almost 

avoided. Link failure rate, contact probability and 

remaining energy level are the three parameters 

taken under consideration here.  

The proposed system first selects the 

neighbor nodes based on mobility and energy of the 

nodes. Then reliable group nodes are formed from 

two hop neighbors.  The reliable value of the nodes 

is decided by storage space allocated by that node 

to other nodes and query request frequency of that 

node and its neighbor nodes. Nodes Mobility is 

used to calculate the Link Failure rate and Contact 

probability. Whereas node mobility is calculated 

based on the link duration and the link duration is 

time interval between two consecutive contracts. 

Link Failure determines how long our nodes 

are active in that link and hence those links form a 

reliable group.  Contact probability intimates that 

how fast those nodes can be accessed. If the link 

duration time, available energy are higher and the 

contact probability also higher means that node is 

selected as neighbor. The threshold value which is 

deciding higher is calculated dynamically based on 

the mobility pattern of nodes. Then the reliable 

nodes are selected to replicate the data. NS2 is used 

to simulate our proposed work. 

 Advantages  
1. The proposed method is very simple to implement in adhoc 

networks  
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2. The query processing time is very less. 

3. Find out selfish node with assuming less number parameter 

values. 

Algorithm steps 

 
1. Initialize N number of nodes in MANET. 

2. Every Node in the network selects its neighboring node based 
on the mobility and energy of nodes. 

3. Get two Threshold Values  Th1, Th2 (Th1 for Energy level 

and Th2 for Link Failure rate) 

4. Calculate the energy required to transmit packet   

  .   

Energy required for receiving a packet    . 

Here I is the current in ampere, V is voltage,  is time taken 
to transmit a package. 

Hence total energy E (p, i) =  
5. Calculate the remaining energy level  

       

 Here   is available energy,  is the amount of 

energy spent to transmit a     packet from node i to j,  
is the amount of energy spent to receive a packet at j. 

6. Calculate the link failure rate. 
      

Here  is the time when the link is established and   is 

the time when the link is    broken. 

7. Comparison against Threshold Values. 

(    
8. Nodes with low link failure, high  remaining energy  and high 

contact probability are selected as reliable nodes 

9. Replicate the data items for the selected nodes. 

 

 

 

4. CONCLUSION 

In MANET there is no central 

administration and hence the nodes will be moving 

randomly. Network partitions are common due to 

link failures in MANET and hence the data at one 

node may not be accessible by other nodes. The 

data’s are replicated based on the access frequency 

of data items, stability the replication techniques 

makes the data replication more effective.Here we 

have developed an efficient node mobility based 

data replication algorithm which can provide data 

availability to all the mobile nodes. By considering 

the network parameter the selfish nodes are almost 

identified correctly and hence the misclassification 

is almost avoided. 
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