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Abstract 
The data replication is the major process for the data 
availability to various nodes. Each node must contain 
updated data, for this data must be updated at regular 
interval of time. The paper reviews the MANET and 
need of the data replication and the data replication 
process. Then this paper describes various existing 
work done in the field of data replication in ADHOC 
network.  
Keywords: MANET, Data Replication. 

1. Introduction 

A Mobile Adhoc Network is a collection of 
independent mobile nodes that can communicate to 
each other via radio waves. The mobile nodes that are 
in radio range of each other can directly 
communicate, whereas others need the aid of 
intermediate nodes to route their packets. Each of the 
nodes has a wireless interface to communicate with 
each other. These networks are fully distributed, and 
can work at any place without the help of any fixed 
infrastructure as access points or base stations. Figure 
1 shows a simple ad-hoc network with 3 nodes. Node 
1 and node 3 are not within range of each other; 
however the node 2 can be used to forward packets 
between node 1and node 2. The node 2 will act as a 
router and these three nodes together form an ad-hoc 
network [1]. 

 

Figure 1: Types of decentralized architectures for 
MANETs [2] 

The avoidance of a centralized architecture also 
augments the MANET’s ability to support a wide 
variety of applications on low cost hardware with less 
time required to set up infrastructure. Due to these 
flexibilities, it is tempting to use MANET in 
situations where there does not exist a pre-deployed 
infrastructure or where it is costly to deploy an 
infrastructure such as in disaster relief scenarios, 
search and rescue operations, vehicular networks, 
casual meetings, campus networks, robot networks, 
and so on [3]. 
 
MANETs were originally introduced as closed or 
managed networks that belonged to a single entity or 
organization called an offline authority, such as the 
military. In such networks end-users have a pre-
established relationship and work under this offline 
authority. The offline authority usually does the 
initial set up procedures, for example to allot keys or 
certificates to nodes, and to allocate initial trust to the 
nodes, before network deployment. As nodes belong 
to a single authority and all have a common 
objective, they are therefore motivated to cooperate. 
However, the proliferation of mobile communication 
devices such as laptops, PDAs, cell phones and other 
intelligent radio devices may produce a fully self-
organized mobile ad hoc network. End-users come 
together to form a network in a purely ad hoc 
manner. Users are usually strangers without having 
any relationship and nodes have no pre-established 
security associations. They have different interests 
and objectives and they are therefore sharing their 
resources for the sake of global connectivity [3]. 
 
2. Data Availability and Need of Data 
Replication  
 
Data availability means where the availability 
ensures that the data can be successfully transmitted 
from the source to the destination in a timely manner. 
It is assumed that the application layer does not use 
encryption and expects the underlying network 
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services to be secure. Data Replication is technique 
which enhances data availability by making copies of 
data items. Furthermore there are various issues arise 
in MANET which leads to problem in data 
replication. Replication allows better data sharing. It 
is a key approach for achieving high availability. It is 
suitable to improve the response time of the access 
requests, to distribute the load of processing of these 
requests on several servers and to avoid the overload 
of the routes of communication to a unique server 
[4]. 

In a distributed database system, data are often 
replicated to improve reliability and availability. 
However one important issue to be considered while 
replicating data is the correctness of the replicated 
data. Since nodes in MANET are mobile and have 
limited energy, disconnection may occur frequently, 
causing a lot of network partitioning. Data that is 
available in mobile hosts in one partition cannot be 
accessed by mobile hosts in another partition. The 
issues related to data replication in MANET 
databases are as follows:  

•   Server Power Consumption 

Servers in MANET run on battery power. If a server 
has low power remaining and if it is replicated with 
many frequently accessed data items, then the 
frequent data access requests for these hot data will 
drain its power.  

•   Server mobility 

Due to their mobility, servers might sometimes move 
to a place where they could not be reached by any 
other server or client.  

•   Client Mobility  

 Clients that query servers for information are also 
mobile. Clients usually send their transactions to the 
nearest servers to get a quick response. The decision 
to replicate data items at a particular server may be 
based on the access frequencies of data items from 
that specific server. Hence, the decision to replicate 
data items at appropriate servers must be dynamic 
and based on the current network topology [5].  

•   Client Power 

Clients in MANET also run on battery power. If a 
client waits too long for its transactions’ results, it 
might lose its power rapidly. The replication 

technique should be able to replicate data items at 
appropriate servers in such a way that a client might 
be able to access its requested data items from its 
nearest server which has the least workload.  

•   Time-Critical Applications   

Many MANET applications, like rescue networks, 
military operations, are time-critical. Data replication 
should be used to improve data accessibility and 
performance of the system, thereby reducing the time 
to execute transactions.  Transactions with short 
deadlines should be sent to the nearest servers that 
have the least workload for their execution. These 
transactions should also be executed before other 
transactions that have longer deadlines.  

•   Frequent Disconnection and Network 
Partitioning  

Disconnection and network partitioning is a severe 
problem in MANET as servers in one partition that 
hold required data items cannot provide services to 
other clients and servers in different partitions.  

• Consistency Management 

Another issue in data replication is to synchronize the 
replicas of data on all nodes. But if a replica is 
frequently updated, other replicas becomes invalid. 
Such invalid accesses consume the power of mobile 
hosts, who sometimes need rollbacks, which is 
serious problem for mobile hosts that usually have 
poor resources [6]. 

In addition to these concerns, in practice, a MANET 
data replication scheme also needs to deal with the 
following limitations: 

a. The data replication scheme should be able 
to work in the absence of a global node 
positioning/location management system. 
This is because the use of such devices/ 
systems increases the power consumption of 
the mobile hosts in the network.  In addition, 
it is unrealistic to impose the use of these 
systems on applications which may 
otherwise have no use for them. 

b. The absence of motion parameters of mobile 
hosts like speed and direction should not 
cause the data replication scheme to fail. It 
is not realistic to assume that information 
about the movement of users is always 
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known ahead of time, especially in MANET 
applications like rescue operations [7]. 

 

Figure 2: Data Replication in MANETs [8] 

Figure 2 shows an example of how data replication 
can be used to improve the performance of data 
access when network partitions. There are four 
mobile hosts in the network. MH4 is a web camera 
which continuously records video clips d1 of its 
surroundings. Two clients MH1 and MH2 
periodically access these video clips by using N3 as 
relay. 

However, when a disconnection occurs between 
MH3 and MH4 due to a link failure, d1 becomes 
inaccessible to the other three nodes. To improve data 
availability, a copy of d1 can be replicated at MH3 
before the disconnection. Then both MH1 and MH2 
can access d1 even if they are not able to connect 
with MH4. Further, by replicating a copy of d1 at 
MH3, MH1 and MH2 can access d1 within one hop 
and thereby reducing the query delay [9]. There are 
various issues arise in MANET which leads to 
problem in data replication. Some of these are [6]: 

3. Data Replication 

Data replication has been widely used to improve 
data availability in distributed systems [8]. By 
replicating data at mobile nodes which are not the 
owners of the original data, data availability can be 
improved because there are multiple replicas in the 
network and the probability of finding one copy of 
the data is higher. Also, data replication can reduce 
the query delay since mobile nodes can obtain the 
data from some nearby replicas. However, most 
mobile nodes only have limited storage space, 
bandwidth and power, and hence it is impossible for 
one node to collect and hold all the data considering 
these constraints.  
 

One solution to improve the data access performance 
considering the resource constraints of mobile nodes 
is to let them cooperate with each other; i.e., 
contribute part of their storage space to hold data of 
others [6]. When a node only replicates part of the 
data, there will be a tradeoff between query delay and 
data availability. For example, replicating most data 
locally can reduce the query delay, but it reduces the 
data availability since many nodes may end up 
replicating the same data locally, while other data 
items are not replicated by anyone. To increase the 
data availability, nodes should not replicate the same 
data that neighboring nodes already have. However, 
this solution may increase the query delay since some 
nodes may not be able to replicate the most 
frequently accessed data, and have to access it from 
neighbors. Although the delay of accessing the data 
from neighbors is shorter than that from the data 
owner, it is much longer than accessing it locally. In 
a MANET, mobile nodes collaboratively share data. 
Multiple nodes exist in the network and they send 
query requests to other nodes for some specified data 
items. Each node creates replicas of the data items 
and maintains the replicas in its memory (or disk) 
space. During data replication, there is no central 
server that determines the allocation of replicas, and 
mobile nodes determine the data allocation in a 
distributed manner [8]. 
 
4. Related Work 

Zheng et al. [11] is proposed that the network is 
clustered into several clusters and network partitions 
often present between clusters, especially clusters 
without overlap. The basic  idea  of  CDRA  
(Clustering-based  Data  Replication Algorithm) is 
that the requested data object in the clusters is 
replicated to prevent deterioration of data 
accessibility at the  point  of  network  partitioning.  
The CDRA algorithm composed of the replica 
allocation and replica consistency is described as 
follows: Every cluster head maintains states of all 
other cluster heads in the networks. When a node 
requests to access a data object, the node broadcasts 
the access request in the whole network that the node 
belongs to. If there are some replicas of the data 
object in cluster the closest replica node serves the 
access request. The cluster head of particular network 
sends the data to request nodes. A node in particular 
network, which has request to the data object, is 
chosen to replicate the data object. Nodes in multiple 
clusters have the priority to be chosen as replica 
nodes [10].  The CDRA (cluster based data 
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replication algorithm) can be combined with some 
replica management   protocols that provide 
sometimes weak or strong consistency. The write 
requests for the data object are propagated to all 
cluster heads whose cluster has the replica of the data 
object, and then are forwarded to the replica nodes in 
the cluster. If the write request is granted, data update 
message is propagated to all the replica nodes in the 
same way [10]. 

Huang et. al [12] proposed in DRAM, each mobile 
node first exchanges its motion behavior with some 
neighbors. Then, a decentralized clustering algorithm 
is used to cluster mobile nodes with similar motion 
behavior into mobility groups. Hence, clusters which 
are likely to connect with one another later merged 
into an allocation unit to save the aggregate storage 
cost. Finally, data items are replicated according to 
the resulting allocation units. DRAM maintains the 
mobility groups in an adaptive manner which keeps 
the number of information  broadcasts  as  small  as  
possible  and  hence reduces  the  generated network  
traffic.  It  consists  of  two phases:  The  allocation  
unit  construction  phase-  In  the allocation  unit  
construction  phase,  each  node exchanges  its  
motion  information  with  nodes located  within a  
determined hop  count. Then,  a clustering  algorithm  
groups  mobile  nodes  with similar motion behavior 
into clusters. The  replica  allocation  phase.-In  this  
phase,  the replicas of all data items are allocated in 
accordance with the access frequen1cies of the data 
items and the derived allocation units. 

Derhab et al.[13] propose a localized algorithm that 
creates a set of clusters called; stable K-hop direct 
acyclic graphs (SKDAG). SKDAG is a K-hop DAG, 
in which each node has a strong path toward the sink 
node. Each cluster must ensure the following 
property: 1. The cluster is a direct acyclic graph 
rooted at the cluster head. Each node of the cluster is 
K hops away from the cluster head.  The  path  
between  a  node  and  its  cluster  head consists  only  
of  long-lived nodes  and  links,  i.e. nodes and links 
whose residual life time is greater than a given 
threshold. 

P.Mukilan et al. [14] (2012) developed an efficient 
energy and node mobility based data  replication  
algorithm  with  energy  consumption  model which  
attains  minimum  energy  consumption  and  provide 
data  availability  to  the  multiple  mobile  nodes  
whenever required.  Their scheme  comprises the 
determination of node mobility,  determination  of  
energy  consumption  and  data replication  which  

have  been  made  balance  between  the query  delay,  
energy  and  data  availability.  By  simulation results  
they  have  shown  that  the  EENMDRA  achieves  
data availability  ratio  while  attaining  low  delay,  
overhead, minimum  energy  consumption  than  the  
existing  schemes.  

 

5. Conclusion 

This paper studies the MANET and data replication 
process. The paper also describes the why data 
replication is needed. Finally the paper discusses the 
work done in the data replication field. In future data 
replication algorithms can be extended to handle the 
congestion  
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