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ABSTRACT:

A mobile ad-hoc network MANET is a self-configuring network of mobile nodes connected by wireess links.
In MANET nodes move randomly and organize themselves. It allows mobile nodes to communicate directly
without any centralized controller. Mobile nodes are move freely; therefore link and node failures are
common. This leads to frequent network partition. While a network partition occurs, mobile nodes in one
partition are not capable to access data hosted by nodes in other partitions. Hence it degrades the
performance of data access. To address this issue, we apply data replication techniques. Our aim is to
improve data availability and reduces query delay in MANET. There are number of data replication
techniques have been proposed to increase data availability and reduce query delay in MANET. This paper is
an effort to survey on existing data replication techniques.

Index Terms- Replication; query delay; data availability; mobie hoc network (MANET).
1. INTRODUCTION

MANET mobile nodes are move freely, while netkvpartition occurs. Nodes in one partition canaotess data
held by nodes in other partitions. Hence it degsgurformance of the data access. Data replichisrbeen widely
used to improve data availability in distribute teyss, and we will apply this technique to MANET®]1By
replicating data at mobile nodes which are notdtvaers of the original data. Data availability kreohvow to be
improved because there are multiple replicas imt#tevork. Also, data replication can reduce thergdelay since
mobile nodes can attain the data from some neaplices. However, the majority of mobile nodes hhwgted
storage space, bandwidth and power, and hencendgtipossible for one node to collect and holdfa data. By
taking these issues into consideration, the matnldes should not replicate all data items in thevokk. The aim
of this paper is to provided that a complete revée classification of data replication techniqfeesMANET.

The rest of this will be structured as follovextion-2 describes about the data replication tecks. Section-3
follows with the performance of data replicatioohrique, section-4 presents a literature survegllfi conclusion
shown in section-5

2. DATA REPLICATION

Data replication (it stores the same data ortiphe storage devices) is used in the Web enviremtmand
distributed database systems [19]. Either do nosider the storage constraint or ignore the linkifa issue. For
addressing these issues a new data replicatiomssheas introduced. In a MANET, mobile nodes catakively
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share the data. Multiple nodes exist in the netveor# they send query requests to other nodes foe specified
data items. Each node creates replicas (it is asteoopy of real data (the same but fake)) of ta dems and
maintains the replicas in its memory or disk spdering the data replication there is no centrattoaler that
determines the allocation of replicas and nodesrdehe the data allocation in a distributed manner.

2.1. ISSUESIN DATA REPLICATION TECHNIQUES
Data replication technique [11], for MANET stwalso deal with the following additional issues.

2.1.1. Server Power consumption

Servers in MANET run on battery power. Rovconsumption of servers to make available sesvice
potentially many clients should be minimized to theéent that possible. Servers among higher powaitadoility
are expected to perform more work than those thratiain lower power.

2.1.2. Server mobility

Servers in MANET are mobile and the speedtdch the network topology changes is higher. Du¢heir
mobility, servers might sometimes move to a plabene they cannot be reached by other servers enmtsliData
replication technigue is supposed to avoid replicafrequently accessed data items.

2.1.3. Network Partitioning
Due to frequent disconnection of mobile Bpeetwork partitioning occurs. It reduces dataeasibility.

2.1.4. Client mobility

Clients query sometimes sends to the seamrvers to get a faster response. The choiceptizate a data
item in a particular server may be based on thesacfrequency of that data item on that serveen®j after issue
their requests for data access to a server migherfmnew positions after a certain interval ofdjrand they force
to send their query and update requests to thebyeservers from their new locations. Therefore, #ueess
frequencies must be dynamic in nature and the idedis replicate data items.

2.1.5. Client Power

Client machines also run using their bgtpower. Some client’s like servers. They are t@diby the amount
of energy they can use before their batteries neeairvive recharged. A client force loses its povepidly if it
waits for its transactions results for a time-congg. The replication technique should be capableplicate data
items in appropriate servers in such a way thantlpower consumption is reduced.

2.1.6. Time critical applications

MANET applications like rescue and militargerations are time critical and may contain botfirm and soft
real-time transactions. Therefore, the replicatechnique should be able to deliver correct infdromabefore the
expiry of transaction deadlines.

3. DATA REPLICATION TECHNIQUE TO IMPROVE DATA ACCESS PERFORMANCE IN MANETS

Data availability means where the availabilingeres that the data can be successfully transhfiitien the source
to the destination in a timely manner [10]. DatgRation is technique which enhances data avditaltiy making
copies of data items. Data Replication allows imprbdata sharing. It is a key move toward for aghig high
availability. It is suitable to develop the respetisne of the access requests.
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3.1. EXAMPLE FOR DATA REPLICATION TECHNIQUE

Figure 1 is an example of how data replication barnused to improve the performance of data accéassn
network partition ocas. There are four mobile nodes in the network N4 is a web camera, which continuou
records video clips id1 surroundings. Two clientN1 andN2 sporadically access these video clips by uN3 as
relay. However, when a disconnection occbetweenN3 andN4 due to a link failuregl becomes inaccessible to
the other three mobile nodes. hoprove the performance afata availability, a copy d1 can be replicated at3
before the disconnection. Then biN1 andN2 can accesgl still if they are not able to connect wN4.As a result
of replicating a copy offi1 atN3, N1 andN2 can access contained by one hop, reducing the query de

FIG.1. NETWORK PARTITION DUE TO LINK FAILURE IN A
MANET

4. STUDY OF RELATED WORKS

Christopher Paul et al. [Ijroposedto replicate the most frequently accessed datalyoeald only rely or
neighbor's memory when the communication link terthis reliable. In this approach, the selfish caghssue ir
MANET is formulated as a nooeoperative problenThe solution is to solvihe probler, an efficient storage space
allocation approach is proposfmt data replication problem while nodes are ifiskelbehaviors

Hauspie et al. [2] developed an evaluating linkusihess that is used to detect network partitioiisowt using
the services of &lobal Positioning Syste. It is used to take decisidor replicating data items, it not only at t
time of detecting a network partiti and alsovhen the conditions of the wireless connect.

Effective Replica Allocation in Ad Hoc Networks foamproving Data Accessibility Hara [3] proposeddé
replication techniques. Thesechniqlesis for data items are to be replicated on whictbileohosts is based ¢
data items access frequencies and such a decssi@mken during a certain period of time, known r@tocation
period.

Kuppusamy et a[4] proposed caching is a significant process twesthe frequently accessed data item in
MANET. The accessed data is stored in the mobildetsocache for its own and neighbor’'s future usata
availability and accessibility is a challengingkaCooperative caching addresses these challengesptove the
data availability and efficiency of data accessshgring and coordination among the mobile nodess@& lattempt
to give the review and hypothetical analysis ofoias cooperative caching ategies in the mobile ad hoc netwo
based on their performance metrics such as cathatiu and average query delay with respect theaize an
number of mobile nodes. Global Cluster Cooperati&ehing provides better performance than othetsrms of
cache hit and average query delay.

452



E-ISSN: 2321—9637
Volume 1, Issue 5, December 2013

| nter national Journal of Research in Advent Technology

Available Online at: http://www.ijrat.org

Luo et al. [5] have introduce a set of protscfgrobabilistic quorum system for mobile ad hotaoeks PAN)
with the aim of apply a gossip-based multicastquok to probabilistically disseminate updates iquarum system
to attain high reliability even when there are &agjmultaneous update and query transactions.

Mohammed et al. [6] proposed to solve the neobldtabase issues. Replication of data in a MANEArenment
focuses on, to improve reliability and availabiliby data to the mobile node. There are many isseeslving
around replication of data in such a scenario fikever, server and node mobility, networking paotitand frequent
disconnection So that it is intended to proposamproach for replication of data and to overcongeisbues related
to node mobility or disconnection problem in MANEmvironment.

Morteza Maleki et al. [7] proposed to desigmstoaints in mobile ad hoc networks is that they power
constrained. Therefore it is use reducing poweerfEwnode has to perform the functions of a roufespme nodes
expire early due to lack of energy, it will be ingsible for other nodes to communicate with eacleroffherefore,
the network will get disconnected and the netwddtime will be adversely affected. This paper pres a life time
prediction. The routing protocol for MANETS that xiraizes the network lifetime by finding routing stibns that
minimize the variance of the remaining energiethefnodes in the network.

Moon et al. [8] introduced an energy efficier#tger replication scheme, named E-DRM (eager rdjuita
extended database state machine), that contaigyerestrictions and achieve data consistency adtessetwork
reducing the number of broadcast messages.

P.Muklian and A.wahi [9] proposed consistencysdsh data replication algorithm with minimum energy
consumption and provide high data availability ke tmultiple mobile nodes whenever required. In ghgposed
method is focus on improving data accessibilitygrgy constraint and network strength.

Nishant Gupta [10] proposed an efficient dafaication technique for Mobile Ad-hoc networkspi®posed that
improve data availability by considering all theuss related with MANET such as power consumptiesource
accessibility, and response time and consistencgagemnent. Hence this replication technique makda da
replication effective as it replicate data itemstlom basis of access frequency of data items, tewdwork topology
and stability of wireless links. Its improved regpe time and maintained consistency.

Pushpalatha et al. [12] proposed that the lagimdes to communicate directly without centraliz®ntroller.
MANET is used in various applications like militaapplications, rescue operations, gaming. etc. dhpglications
play a very important role in data or file sharifignvolves many users. To make possible datairsfpaffectively
in MANET. The Data Replication technique has selvehallenges in MANETS that create problems repiliga
data. The aim of this paper is to discuss the uarissues related to data replication in MANET #mel possible
solutions to solve this issue.

Ratner et al. [13] proposed a Roam schemeégpliecation techniqgue model and designing a repboasystem to
maintain real mobile users. It provides an effitisgalability for communication. The capability eélecting
replication protocols.

Rajeev Kumar and Prashant Kumar [14] propokeddéplica allocation technique based on clusteMBNETS.
In this algorithm consider that each mobile nodadsociated with a cluster and each cluster hadusser head
(CH). Each CH will maintain an ART. Whenever a nodguires a new data item then node has to sene:tuest
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to the CH. currently CH will check the id of reqedr data item in its ART, if found the data id, thlhe request is
redirected to the node with node-id pertaininghiat item-id in ART. As soon as a node receivesta ilem then, it
will create a replica of it for future a use. And apdate message is send to the CH. A node maytoe@inove

some data items in order to replicate the new diasthis we will use a replacement policy basednupTL value

of the data items. Additional this TTL will be usedmaintaining the consistency of the data items.

HARA[15] proposed an assuming an environmentresteach data item is periodically updated, Thredice
allocation methods are proposed to improve datassdaility by replicating data items on mobile Bodh these
three methods, the access frequency from mobilts hosll data item, the status of the network emtion, and the
time remaining pending each item is updated next.

Takahiro Hara [16] proposed in MANET there ar@nyapplications in which mobile users share inftian, for
e.g., collaborative rescue operations at a disasterand exchange of word-of-mouth informationairshopping
mall. In support of such applications, improvingalavailability is a considerable issue and varisuslies have
been conducted with this aim. On the other handh ed these conventional works assumed a particutatility
model and did not fully investigate the influendefee mobility. In this paper consider of severdtbrs that affect
the data availability.

Tang et al. [17] proposed a data caching canfgigntly to the efficiency of information access & wireless ad
hoc network by reducing the access latency and vadtil usage. But designing efficient distributecchuag
algorithms is non-trivial when network nodes haweited memory. In this paper we consider the cgaheement
problem of minimizing total data access cost inhad networks with multiple data items and nodes winited
memory capacity. The optimization difficulty is kmo to be NP-hard.

Toh, [18] proposed an ad hoc mobile devices atgmt operate on batteries. Therefore, power cqotsnm
becomes an important issue. To maximize the lifeetof ad hoc mobile networks, the power consumgiioe of
each node must be evenly distributed, and the takenwhole transmission power for each connectiquest must
be minimize. These two objectives cannot be satisfimultaneously by employing routing algorithmepmsed in
previous work. In this paper they present a new greaware routing protocol to satisfy these two t@msts
simultaneously

Yang Zhang et al. [20] proposed that during tatthetworks, mobile nodes move according to tattitaneuvers
and network partitions occur frequently. To moderthis problem, data replication is commonly usedétrease
data availability and reduce data access delathisrpaper, they presents data replication protitemobile tactical
networks, propose a new intra-group data replinaicheme and extensively quantify the effects obilitgy on
different inter-group data replication schemes fr@arious perspectives. The study is based on a eupfmetrics,
which contain the average access delay and datmfility, as well as the temporal and spatial gae of these
values.

Yin and Cao [21] proposed that in mobile ad hetmorks, mobile nodes move freely and link/nodéufas are
frequent. This leads to network partitions. Therefio degrades the performance of data access adetworks.
Whereas the partition occurs, nodes in one netaglnot able to access data hosted by nodes inrathgorks. To
deal with this problem by apply data replicatiomhigiques. Reducing the query delay or improving dlata
accessibility.
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Yu Du et al. [22] has introduced a novel coopeeacaching scheme for on-demand data accesscapipfis in
MANET. The objective is to improve data availalyiliind access efficiency by collaborating local veses of
mobile nodes. COOP addresses two fundamental pnsblEf cooperative caching cache resolution and each
management. To improve data availability along witicess efficiency in MANET. For cache managemeaQP
increases the effective capacity of cooperativeheady minimizing caching duplications within theoperation
zone and accommodating more data varieties.

5. CONCLUSION

This survey is presented and classified on dgthcation techniques for mobile ad hoc netwdIANET). The
issues to be considered when developing a regitagichnique. Existing replication techniques lsaésed based
on how they addressed the identified issues. Frisrstrvey, that the research in MANET data refiticeis still in
its infancy. A number of open research problemsdascribed above. A survey of different data repion and
their performance is impending, which would to hefiwose the most suitable technique for a parti@palication.
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