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Abstract— MANET is a dynamic topology wireless
network in which each mobile works as a sender and
receiver wireless router. MANET have very low
deployment cost, a low cost option to extend network
coverage and ease of maintenance due to their self
healing properties. MANETSs are powered by batteries
that have very limited capacity and it is a very important
issue. The primary goal of MANET routing protocolsisto
find out an efficient route between any two mobile nodes
with minimum time and less resource consumption. The
MANET routing protocol designing is a very challenging
due to various challenges such as the nodes have short
battery life, small bandwidth, number of paths between
source and destination, variable population of nodes and
lose links. The central focus of this paper is to
comparative study of different kinds of routing protocols
and comparing on the basis of some common properties.
Therefore, it is quite difficult to determine which
protocols may perform best under a number of different
network scenarios, such as increasing node density and
traffic mobility. In this paper, we try to provide an
overview of a topology based routing protocols proposed
in the literature.
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l. INTRODUCTION
In the past few years, most of the devices are tsarat
based on the wireless communication system working
online applications[1].Mobile Ad hoc networks
(MANETS) are the collection of different kind of rgless
devices these devices are known as node.
each node can freely move within the network amd a
outside of the network area that's why MANET tompio
is very dynamic in nature. MANET is popular becaitse
is no need of any base station and not requiredizegt
infrastructure. MANET topologies are self motivatsdlf
maintaining, self healing and self organized reseswr
The ability of this type of communication netwoiki® to
work anywhere and anytime easily[2]. These features
make MANETSs one of the most favorite areas of nedea
scholars. The routing between sender and receaekets
is in MANTEs facing many challenges. Too many
research works have been done to improve the @utin
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In MANET

protocol efficiency. The mobility of nodes are thature
of MANETs and topology is frequently changed.
MANETs having variable path length, short duration
establish link, limited power of battery etc. sdet
traditional routing protocols are not feasible with
MANET and these are combined with new technology to
improve the routing protocols efficiency[3]. For ANET
large number of different kind of algorithms anditing
protocols have been developed for efficient solvofg
routing issues[4]. The high dynamic network witlghni
speed and mobility makes the routing more diffidnl
VANETSs and variation from MANETs [5]. Some of the
main challenges MANETs facing to develop a strong
routing protocol these are followings

1. Dynamic nature of Networking Topology
Open network architecture
Frequently routing link breakages
Shared medium
High speed of mobile nodes
Limited Energy source

7. ldentifying misbehaving node routing
Mobile ad hoc network has the lot of potential $tablish
a communication network in emergency situationg lik
search and rescue operations, military and police
operations etc[6] Figure 1 show the Mobile ad hoc
network architecture.

oA~ wWN

Fig.1: Mobile Ad Hoc Network Scenario

The rest of the paper organization is as followiBgction
Il types of topology based routing protocols, Sattlll
study of the routing protocols,
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Section IV comparative study of routing protocols,
Section V conclusion of comparative study of MANETs
routing protocols.

Il. ROUTING PROTOCOLS
To establishing the network communication route
between the sender and receiver routing protocs a
responsible. The routing protocols are also resptnto
maintaining the communication link until the
communication not completed. The  network
communication link must be optimum. The optimality
may be in terms of no of nodes or the distance datw
source and destination. The routing protocol is gletely
responsible for the optimum route selection and
establishing the path between two nodes. The optirinu
term of distance means the path to the destinagon
shortest and optimum in term of nodes means the
minimum numbers of hops are occurred foe a message
reach at destination node[6]. The main aim of thing
protocol is provide optimal paths between two serael
receiver networks nodes with minimum overhead. Many
routing protocols already developed for MANETSs
wireless environment and these can be classified in
different ways in different aspects as like protsco
techniques used, its characteristics, routing m#dion,
quality of services, network topology structureuting
algorithm used, transmission type etc. some rekearc
papers classified MANETS routing protocols intoetar
classes on the basis of protocol characteristic and
techniques as well other paper classified MANETSs
routing protocol five classes on the basis of topggl
moreover others are classified into two classesthen
basis of routing strategies and other are basighen
transmission strategies classification. However all
previous classifications are right concern to alliting
protocols.

Topology Based
Routing
Protocols

Proactive Reactive Hybrid

m DsDV m AODV IRP

— OLSR — DSR ZHLS

— FSR — TORA

Fig.1: Topology Based Routing Protocol in MANET
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Here i would represent routing protocols compaeativ
study of the MANET environment are classified into
topology based these are depicted in figure 2 [7].

In the above figure classification of MANETs rowin
protocols, MANET routing technology to ensure
communication routes are updated quickly and atelyra
MANET is a self healing network and its routers are
connected by wireless links. It is a form of a ramd
topology and nodes are free to move from one lonat
another, they organize themselves at random thettis
MANET topology may change rapidly and unpredictably
In mobile ad hoc networking, a mobile node has two
responsibilities as a host and a router. Theredah and
every node is co-operative and coordinating to each
others. MANET not having any background network
controls operations. It is formed in two layoutsgde hop
and multi hop, MANET network formation is a nonstop
making formation[1].

Il REVIEW OF ROUTING PROTOCOLS
A) Topology Based Routing Protocols
Topology based MANETS routing protocols are divided
into three classes: Proactive (periodic), Reac(i@a-
demand) and Hybrid. This kind of protocols are llgua
called traditional MANET routing protocols, it staf the
link's information in the routing table on the bmgf
packet forward from source to destination node.

1. Proactive Routing Protocols

In this type of routing protocol, each node in awwork
maintains use the routing table to store the routes
information for all other nodes, each table entoptains
the next hop node regardless of whether the rosite i
actually needed or not. The table must be updated
regularly to reflect the changes of the networkotopy
and for this each node should be broadcast message
regularly to the entire network. However, it incurs
additional overhead cost due to maintaining updted
information and as a result; throughput of the mekw
may be affected but it provides the actual infoiorato
the availability of the network. The proactive riogt
protocols depends on shortest path algorithm td 6ot
which path will be optimum, they use two kind of
strategies for chosen the best route: First omhdnis state
strategy and second one distance vector strategy.

1.1 DSDV
DSDV is an oldest MANET routing protocol. DSDV
stands for destination sequence distance vectdingpu
protocol. It is base on distance vector strateglapplies
the shortest path algorithm to implement. In thitymne
route stored in the routing table for destinatiowl @ach
routing table having the information to all apprioalle
networks nodes with the total number of hops oemito
reach the nodes. In the routing table each erdmjnly
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the label with sequence number, destination no&H\D
maintain the route reliability by periodically bazasting
the message to its neighbor. DSDV protocol does not
having loop in the path and always keeps the optiathn
for each node so that it always helps to reducesittes of
routing table. When increasing the nodes in the AN
network the overhead increased to maintaining ¢éng
table due to unwanted broadcasting even if thermois
change in the existing topology. The main limitasoof
DSDV routing protocol is that it is not provide the
network congestion control, multiple paths for @estion
due to these limitations decreases the DSDV routing
protocol efficiency. These limitations are resohmdthe
R-DSDV randomized DSDV protocol that support
network congestion control but it having more owath
rather than the DSDV protocol[7].

1.2 OLSR
Optimized link state routing protocol (OLSR) is bdon
the routing link state strategy. In this, routiafle has the
information of all possible paths to the networkdes.
Once the network topology is changed than each node
sending the updated information to the some nodes a
these nodes send to its selective nodes and sdhen.
nodes those not in selected list only read andgs®the
packet. Researchers thought that OLSR is effigientl
work with dynamic topology also it is very suitalfler
warning applications. However, OLSR generatingfitaf
to handle topology changes due to this may cause
network congestion. Some researchers proposed the
Hierarchical Optimized Link State Routing HOLSR, in
which they decreased routing control overhead and
maximized the performance of protocol.

1.3 FSR
The fisheye state routing (FSR) protocol is updgtin
nodes routing table periodically on the basis akieed
information from their neighbor nodes. The routtagle
entries are updating through broadcasting different
frequencies for neighbor nodes. If the nodes athduin
the distance broadcast with lower frequency thaam th
nearer. The FSR could be more accurate when tHespac
comes closer to the destination. The FSR has protfiat
if the network size is growing the routing tabldlwaiso
increased. If the topology change occurred therrdhge
become inaccurate for destination node.
The main advantages of proactive routing protoeoés
that no needs to route discovery process becaasetie
to the destination nodes kept in the background itnd
update periodically. These protocols are more kigtéor
low mobility and low density networks.
Recently studies of researchers show that the fiveac
routing protocols are efficiently work rather thagactive
routing protocols in terms of network throughput.
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2. Reactive Routing Protocols
Reactive routing protocols are reduced the network
overhead. Reactive protocols maintaining the raurky
when the required. In it's the source node starbwe
discovery process when needed and not existing fpath

Geographic
Based Routing
Protocols

GPSR LAR GSR

destination node. The network path searching psoces
flooding the route request message and when iheshto
destination node, it is replying the received mgest
the source node through unicast communication. &hes
kind of routing protocols are more suitable for sken
mobile ad hoc network, high mobility and frequently
change topology. The following section illustratde
characteristics of some listed reactive routingquols.

2.1 AODV
In mobile ad hoc network routing protocol AODV is a
reactive protocol. AODV stands for ad hoc on-demand
distance vector routing protocol. Several reseaschee
evaluated this protocol to test this efficiencyeTAODV
protocol having low network overhead and it reduced
network message flooding. It is more suitable faren
flexible dynamic network topology because it keepy
recent active route entries. However, it causeaydfdr
route searching, if failure occurs than requirediiag
discovery new route. The ad hoc on demand distance
vector routing protocol has drawback, if networkesi
grow than increase network overhead, collisionsl lea
packet lost problem and if it is not control AODV
consume extra band width. Many researchers have bee
proposed several enhanced protocols to reducing \AOD
problems like AOMDV

2.2 DSR
Dynamic source routing (DSR) protocol main objeetis
providing a very low network overhead and a highly
dynamic reactive routing protocol. The DSR provides
successful data packet delivery despite of network
changes. Dynamic source routing protocol has twpsst
for route one is discovery and second is maintemalhds
a multi hop routing protocol[7]. In the DSR protbeach
data packet have all middle node list if any oneleno
delete from the path its replace by another neiginlode
to reach the destination node. The DSR protocoinigav
some benefits over other MANET routing protocols th
is identifies by many researchers using different
simulation tools.
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2.3 TORA
TORA stands for temporally ordered routing algarith
TORA is a multi hop routing protocol that also redd
the network communication overhead irrespective of
frequent network topology changes. It has multhpgabp
free routing that indicate the source could commatei to
destination node using the graph of nodes thosdoape
free. TORA broadcast a packet to the destinatiodeno
through its neighbor, if it is in route than it aga
broadcast to downward neighbor link. If it is notroute
than it just drop the packet. TORA follow the topwah
approach, forward packet downwards not to upwaak.ba
TORA have advantages that are it has multiple ptaths
every node and reduced the control message brdadcas
3. HYBRID ROUTING PROTOCOLS
Hybrid routing protocol as name suggested thatsit i
developed on the basis of reactive and proactiuéng
concept. The aim of the hybrid routing protocoltds
reduce the limitation of proactive protocol, rogtin
network control overhead and reactive protocolageh
the route discovery process. In this, the wholevoek
nodes divide into zones according to many criteltia.
provided easier handling to maintenance, morehitia
for route discovery. In this each node labeled exfon
inside node or outside nodes.
3.1 ZRP
According to name zone routing protocol (ZRP) itidé
the whole network into zones on the basis of soriteria
as like transmission power required, transmissignas
strength, mobility of nodes, etc. ZPR is the fingtbrid
category routing protocol that based on the preacind
reactive routing approaches. ZPR using the proactiv
routing approach for inside region nodes of zond an
reactive routing approach for outside region nodés
zone. ZPR is fully independent to use any reactind
proactive existing routing protocols. The main peo in
ZPR is that it is similar to reactive routing protd if
zone size is large. It is suitable for small sinaes.
3.2 ZHLS
The zone based hierarchical link state (ZHLS) rauti
protocol divides the network into non overlappiranes.
Each node in the network has its own ID and a 4Bne
In ZHLS protocol not have cluster manager or positi
administrator for communication. ZHLS message
flooding scheme is pure reactive that reduce the/or&
overhead. ZHLS used the zone ID and node ID to
discover the destination node routing.

V. COMPARATIVE ANALYSIS
An analysis on the basis of review the above sjgekif
MANETS routing protocols. The analysis is on theiba
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of the different parameters. In this section tryptovide
detail analysis of the MANET routing protocols.

The Comparison between proactive routing protoé®ls
OLSR, DSDV and FSR as following table.

Table 1 Comparative Analysis of proactive protocols

Routing
Protocol OLSR DSDV FSR
Class
Topology | Flat/Hierarch| Flat/Hierarch| Flat/Hierar
Structure ical ical chical
Multicast No Yes No
Frequency
of Table Periodic As needed Periodic
Updates
Shortest Link| Distance Frequency
Approach Path vector based
Storage
Requireme High High High
nts
'\gﬁgggt Supported Supported Supporte
Network
Congestio Yes No Yes
n Control
Drawback | Throughput|  Throughput  Throughg
Advantage Efficient Efficient Efficient
Extension
of existing Yes Yes Yes
protocol
Suitable
for large No No No
network
No of
Tables S 2 4
Reduce
Faster route
Strength control Loop free
coverage
overhead

The Comparison between reactive routing protoels i
AODV, DSR and TORA as following table.

Table 2 Comparative Analysis of reactive protocols

Routing
Protocol AODV DSR TORA
Class
Topology Mostly Mostly Mostly
Structure Flat Flat Flat
Multipath No No Yes
Frqul:jzr:zg of ne’,\\leoc:e d Not needed Not needed
Shortest Shortest Shortest
Approach
path path and strong
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path
Stqrage Low Low Low
Requirements
Mobility Yes Yes Yes
Support
Network Required | Required | Required
Congestion high high high
Control bandwidth | bandwidth | bandwidth
Drawback Large Overhead Tempc_>rary
Delay Routing
Low Route Multiple
Advantage overhead | stability routes
Extension of
existing Yes Yes Yes
protocol
Suitable for | Overhead | Overhead| Overhead
large network| increased | increased | increased
Highly Rapidly Longer
Strength adaptive | build route | lived route

The Comparison between hybrid routing protocolBR$

and ZHLS as following table.

Table 3 Comparative Analysis of hybrid protocols

Routing Protocol ZRP ZHLS
Class
Topology Cluster/ Cluster/
Structure Hierarchical Hierarchical
Multipath Yes Yes
Frequency of Periodic Periodic
Updates
Hybrid Hybrid ID
Approach based
Storage Medium Medium
Requirements
Mobility Support Yes Yes
Network Yes Yes
Congestion
Control
Not support Not support
Drawback large size dynamic
topology
Advantage Indeper]dent No traﬁic
protocol in zone|  congestion
Extension of Yes Yes
existing protocol
Suitable for large No No
network
Strength Lower Lower
Overhead Overhead
V. CONCLUSION
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This Paper provides the comparative study of tapplo
based routing protocols for mobile ad hoc networks.
MANETS routing protocols are classified in many way
but | choose only topology based because the mitdiyw
used only these protocols and most of researches ar
study on topology based protocols. These are masty

to establish the connection between multiple networ
hops. Each of the MANETS routing protocols have som
unique features. These features are used to cotiyeara
study. The main features to distinguish these nguti
protocols as their strength, drawback, advantages a
their approach. In this paper each of the clasaqtige,
reactive and hybrid routing protocols deeply analgsd
find the conclusion that we used routing protoadsper
their circumstances so it is very difficult to sdaat only
one protocol can handle all types of circumstandés
future work required to develop that only one light
weighted protocols for all kind of circumstances.
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