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                               Abstract 
A MANET is a self-configure, autonomous collection of 
mobile nodes that communicate over relatively bandwidth 
constrained wireless links. Since the nodes are mobile, the 
network topology may change rapidly and unpredictably 
over time. The network is decentralized, where all network 
activity including discovering the topology and delivering 
messages must be executed by the nodes it selves, i.e., 
routing functionality will be incorporated into mobile 
nodes. But data availability in MANET is reduced due to 
dynamic topology. Data Replication is technique which 
enhances data availability by making copies of data items. 
Due to the presence of the network partition, mobile nodes 
in one partition are not able to access the data hosted by 
nodes in the other partition. So the performance of data 
access is degraded. Existing methods aims at balancing 
trade-off between query delay and data availability. This 
paper survey on MANET and data replication techniques. 
Keywords: MANET, Data Replication, Techniques. 

 

1. Introduction 
 

Mobile ad-hoc networks are infrastructure-less 
networks since they do not require any fixed 
infrastructure such as a base station for their 
operation. A wireless link between a transmitter node 
u and a receiver node v is established if and only if 
the power of the radio signal received by node v is 
above a certain threshold, called the sensitivity 
threshold. In this case, v is said to be u’s neighbor. 
Usually the wireless links between nodes would be 
bi-directional, but there may be cases when 
differences in transmission power (or receiver 
sensitivity) give rise to unidirectional links. If u 
cannot communicate directly with v (single-hop), the 
nodes communicate through multi-hop routing, in 
which one or more intermediate nodes must act as a 
relay between the communicating nodes. Mobile ad-
hoc networks are used in different applications such 
as: communication between soldiers in a battlefield, 
search and rescue operations, home networking, law 

enforcement operations, sharing information in a 
conference, sensor networks, and so on [1]. 
 
Accessing remote services and data is one of the most 
important applications in both fixed and mobile 
networks. As an example, a battlefield 
communication system where a platoon of soldiers 
and vehicles that form an ad-hoc network, move 
together to complete a task. Soldiers should be able 
to gather the latest information such as maps and 
share this information with others [1]. 
 

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 
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 
[2]. 
 
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. 
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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 
known ahead of time, especially in MANET 
applications like rescue operations [3]. 
 

 

Figure 1 : Data Replication in MANETs [4] 

Figure 1 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 [5]. There are 
various issues arise in MANET which leads to 
problem in data replication. Some of these are [6]: 

• Power Consumption 
One of the major issues in replicating data over 
MANET is battery limitation. If a node with less 
power is replicated with many frequently accessed 
data items, it soon gets drained and it cannot provide 
services any more. 

• Node Mobility 
MANET has an arbitrary topology; it is hard to locate 
any node in the domain. Thus data of each mobile 
node is not available at all the time. 

• Resource Availability 
Since nodes participating in MANET are portable 
devices, memory capacity is limited. If node has 
insufficient memory to replicate the all the data item 
is not possible. 

• Response Time 
It is defined as the time taken for the client to access 
the data from the servers. If a server is far away from 
the network; response time will be more to service 
the client. 

• 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]. 
 

3. Classification of Existing Data 
Replication Techniques 
 

Techniques, which focus on refining Data 
convenience in MANETS Databases, however do not 
address the matters connected to Client and Server 
Power, real-time transactions and network partition, 
are called Non Power aware, non real time aware and 
non-partition aware techniques [7].  
 
Wang et al. [8] proposed a scheme to ensure the 
availability of centralized services to all MANET 
devices. In this scheme, the nodes are assumed to be 
following a mobility pattern Reference Point Group 
Mobility (RPGM) as well as constant speed. But in 
real world, mobility patterns vary among individual 
devices as well as service providers based on their 
needs. 
 
Hara et al. [9] has developed three techniques, 
namely, static access frequency, dynamic access 
frequency and neighborhood and dynamic 



International Journal of Engineering, Applied and Management Sciences Paradigms, Vol. 15, Issue 01, May 2014 
An Indexed and Referred Journal 

ISSN (Online): 2320-6608 
www.ijeam.com 

 

IJEAM 
www.ijeam.com 

8 
 

connectivity based grouping, to improve data 
accessibility in a MANET. These techniques make 
the following assumptions: (i) each data item and 
each mobile host is assigned a unique identifier; (ii) 
every mobile host has finite memory space to store 
replicas; (iii) there are no update transactions; and 
(iv) the access frequency of each data item, which is 
the number of times a particular mobile host accesses 
that data item in a unit time interval, is known and 
does not change. The decision of which data items 
are to be replicated on which mobile hosts is based 
on the data items’ access frequencies and such a 
decision is taken during a certain period of time, 
called the relocation period.  
 
Luo et al. [10] has introduced a set of protocols 
(PAN-probabilistic quorum system for ad hoc 
networks) that use a gossip-based multicast protocol 
to probabilistically disseminate updates in a quorum 
system to achieve high reliability even when there are 
large concurrent update and query transactions. 
 
D.Ratner et.al [14] proposed a Roam scheme which 
is a replication technique that attempts to provide 
data availability to mobile hosts irrespective of the 
mobility of the hosts. It models the mobility of hosts 
by grouping them into wards and determines periods 
of motion of the mobile hosts. Ward masters are 
elected to provide communication across wards, but 
hosts belonging to the same ward may directly 
communicate with each other. Roam maintains 
consistency of replicas across the network, 
irrespective of the locations of movements’ different 
hosts. None of the above replication techniques 
addresses the issues related to real-time database 
transactions and mobile hosts’ power limitation. It 
should also be noted that network partitioning might 
occur not only due to mobile hosts’ mobility, but also 
due to battery power drainage of some mobile hosts. 
 
Thanedar et al. [15] have developed a replication 
scheme, called Expanding Ring Replication (ERR) 
that combines the pull-based and push-based data 
delivery approaches. In pullbased data delivery 
approach, when a node require data item, it broadcast 
an advertisement message that contains description of 
the data items required. In the push-based approach, 
the data server measures the frequency of requests for 
each data item. If frequency exceeds a threshold 
value set by the server for data item, the server 
decides to replicate the data on one or more capable 
nodes in the network. 

Hauspie et al. [11] developed a new metric for 
evaluating link robustness that is used to detect 
network partitions without using the services of a 
GPS. According to this technique, the decision to 
replicate data items is taken not only at the time of 
detecting a network partition, but also during the time 
when the condition of the wireless connections 
worsen in terms of reliability, bandwidth and delay. 
This is because in high density networks, the 
connection is reliable only as long as the server is 
near the client as they would be separated by fewer 
hops. In such a case, replicating a data service on a 
host that is closer to the client enhances the chances 
of the client being able to access the data on the 
server. 
 
Chen et al. [12] proposed a distributed partition 
aware method where each node broadcast an 
advertising message called ad to each member of the 
network. The ad contains node’s available free space, 
processor utilization and sequence number. Based on 
this message, local devices will update their status 
lookup tables. But these lookup tables storage cost 
increases exponentially when the mobile host nodes 
move around the network and saving other nodes 
information.  
 
Derhab et al. [13] proposed Direct Acyclic Graph 
(DAG) based replication protocol to predict the 
network partitioning. The method classifies strong 
and weak links based on residual lifetimes where a 
path which contains strong links called a strong path 
and a node that has at least one strong path to the 
server, is known as a stable node. If no paths were 
found, the node determines that the server node is 
going to be unreachable. In this case, it downloads 
the 
service from the server. Even though this protocol 
guarantees some stable strong path nodes, it 
completely depends on a single server and if there is 
a fault in the server or a communication link is lost, 
the system cannot predict the partition. 
 

4. Conclusion 
 

We offered a survey and classification of Data 
Replication techniques for MANETS Databases. 
Present Replication techniques were evaluated 
Depend on how they addressed the recognize matters. 
Criterion for choosing a Replication technique for 
exacting applications was recognized. In this survey, 
we explain a numeral of open research troubles. None 
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of the existing data replication techniques addresses 
all the MANET issues, that is, none of them is 
power-aware, partition-aware as well as real-time-
aware. Development of a data replication technique 
that considers all the three issues would be an 
attractive topic for future research. The ultimate aim 
of such a technique would be to maximize the 
number of transactions meeting their deadline 
constraints while minimizing the energy consumption 
of all mobile hosts, and alleviating the effects of 
network partitioning by appropriate data replication. 
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