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Abstract
MANET is a kind of wireless ad hoc network in which
nodes are mobile. It is a self-designing networkmaibile
routers connected by wireless links with no acqesst.
Every mobile device in a network is independente Th
mobile devices are free to move irregularly andaoige
themselves illogically. Mobile ad hoc network dat mely
on any fixed infrastructure. The Communication in
MANET is supported by multi-hop paths. Nodes in the
MANET share the wireless medium and the topologthef
network changes unreliably and dynamically. In MANE
breaking of communication link is very frequenkelias
nodes are free to move to anywhere. The densityodés
and the number of nodes are depends on the applisah
which we are using MANET. This paper presentsviere
on various routing protocols in MANET and selecte of
the routing protocols which may be perform better.
Keywords: Mobile Ad hoc Networks (MANET),

Routing Protocols (OLSR, AODV etc.)

1. Introduction

MANET is a collection of two or more devices or
nodes or terminals with wireless communications and
networking capability that communicate with each
other without the aid of any centralized administra
also the wireless nodes that can dynamically form a
network to exchange information without using any
existing fixed network infrastructure. And it's an
autonomous system in which mobile hosts connected
by wireless links are free to be dynamically and
sometime act as routers at the same time. All nodes

a wireless ad hoc network act as a router and d®st
well as the network topology is in dynamically,
because the connectivity between the nodes may vary
with time due to some of the node departures and
new node arrivals. The special features of Mobite A
Hoc Network (MANET) bring this technology great
opportunity together with severe challenges [1].
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A mobile ad-hoc sensor network follows a broader
sequence of operational, and needs a less complex
setup procedure compared to typical sensor networks
which communicate directly with the centralized
controller. A mobile ad-hoc sensor or Hybrid Ad Hoc
Network includes a number of sensor spreads in a
large geographical area. Each sensor is profidgient
handling mobile communication and has some level
of intelligence to process signals and to transiaif.

In order to support routed communications between
two mobile nodes, the routing protocol determines
the node connectivity and routes packets accorging!
This condition has makes a mobile ad-hoc sensor
network highly flexible so that it can be deployied
almost all environments [2].

MANETSs offer the freedom to use mobile devices
and move independently of the location of base
stations (and outside their coverage) with the loélp
other network devices.[3] The lack of predefined
infrastructure makes them suitable for emergence
conditions like for example after physical disaster
Also, the widespread of mobile devices that are
equipped with Wi-Fi interfaces opens new research
areas that study the IEEE 802.11 performance over
these networks. The communication between two
distant nodes is through the number of intermediate
nodes which sends the information from one point to
another. In MANETs nodes can move randomly
within the network, routing packets between any pai
of nodes become an interesting task [4].

2. MANET Routing Protocols

Routing is the process to send information from one
host to another host. Routing means route packet to
its destination using efficient path. Protocols set

of rules. Ad-Hoc network is known as Mobile Ad-
Hoc Network (MANET) because of motion of nodes
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in network. They are IBSS (Independent Bz
Service Set), because they do not need AP (A«
Poirt) for communication in nodes]. MANETSs is a
selfconstructing network and form an unaw
topology. Every node acts as routers in networ
route the packetMANETs are used in those are
where wire and wireless infrastructures
unreachable i.e. disaster area, war zone. Duepid
change of topology in MANETs, MANETS routir
protocols are required. The routing protocol
required whenever the sourceedls to communicat:
with destination.

MANETSs routing protocols are classified -

A. Reactive protocols
B. Proactive protocols
C. Hybrid protocols

2.1 Reactive Routing Protocols:

The reactive routing protocols are based on somte
of queryseply dialog. Reactive protocols proceed
establishing route(s) to the destination only whex
need arises. They do not need periodic transmit
of topological information of the netwo

2.2 Proactive Routing Protocals:

Proactive protocolsantinuously learn the topolog
of the network by exchanging topologis
information among the network nodes. Thus, w
there is a need for a route to a destination, soate
information is available immediately. If the netw
topology changes too freqnotly, the cost a
maintaining the network might be very high. If -
network activity is low, the information about aat
topology might even not be used.

2.3 Hybrid Routing Protocols:

Often reactive or proactive feature of a partic
routing protocol might not be enough; instead
mixture might yield better solution. Hence, in -
recent days, several hybrid protocols are
proposed.

Based on the method of delivery of data packets
the source to destination, classification of MAN
routing prdocols could be done as follo
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Unicast Routing Protaocols:

The routing protocols that consider senc
information packets to a single destination fror
single source.

Multicast Routing Protocols:

Multicast is the delivery of information to a groof
destinations simultaneously, using the most effi
strategy to deliver the messages over each linke&
network only once, creating copies only when
links to the destinations split. Multicast routi
protocols for MANET use both multicast and cast
for data transmission.

Routing

Protocols

in MANET

| | |

Proactive Reactive Hybrid
— DSDV DSR ZRP
= GSR AODV TORA
—  OLSR

Figurel: Overview of Routing
Protocolsin MANET

2.4 Proactive Routing

2.4.1 DSDV (Destination-Sequenced Distance-
Vector)

Destination-Sequenced Distanc«-Vector  Routing
[6,7] is based on traditional Bellm-Ford routing
algorithms were developed by the improvement,
a routing tablddased protocol.0 Each node in
operation must be stored a routing table, wl
records all the possible links with the nodes ia
node andthe distance like the number of ho
routing table within each record also contain
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sequence number, which is used to determine are
there any more old path in order to avoid routing
table generation. DSDV is basically on the Internet
Distance-Vector Routing the same, but more
destination sequence number of the record, malkes th
Distance-Vector Routing more in line with this
dynamic network MANET needs, In addition, when
network topology changes are less frequent when the
routing table does not need to exchange all the
information, DSDV, within each node, together with
a table, is used to record the routing table chainge
from the last part of the exchange so far, if you
change a lot of the conduct of all the informatidre
exchange, known as the full dump packets, if the
change very little, it is only for the part of the
exchange, known as the incremental packet.

2.4.2 GSR (Global State Routing)

Global State Routing (GSR) [8] is almost the same a
DSDV, because it has the idea of link state routing
but it makes a progress by decreasing the floodfng
routing messages. In this algorithm, each node
maintains a neighbour list, a topology table, atnex
hop table and a distance table.

» The neighbour list of a node includes the list
of its neighbours (all nodes that can be heard
by it).

« The link state information for each
destination is maintained in the topology
table together with the timestamp of the
information.

e The next hop table includes the next hop to
which the packets for each destination must
be dispatched.

* The distance table contains the shortest
distance to each destination node. The
routing messages will be created on a link
change as in all link state protocols.
Whenever it accepts a routing message, the
node updates its topology table if the
sequence number of the message is later
than the sequence number stored in the table
and it then reconstructs its routing table and
broadcasts the information to its neighbours.

2.4.3 Optimized Link State Routing

Optimized Link State Routing [9] is a proactive
protocol that is based on the link state algorithm.
OLSR has been modified and optimized to efficiently
operate MANET routing. The main concept of the
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protocol is to adapt the changes of the network
without creating control messages overhead due to
the protocol flooding nature. Thus, the designdrs o
OSLR decided to have only a subset of nodes, named
Multipoint Relays (MPRs), in the network
responsible for broadcasting control messages and
generating link state information. A second
optimization is that every MPR may choose to
broadcast link state information only between ftsel
and the nodes that have selected it as an MPR.

2.5 Reactive Protocol Routing
251 DSR Dynamic Source Routing (DSR)

Dynamic Source Routing [10,11,12] As the name
suggests is the use of the concept of source gutin
the routing information that is directly recordecthe
inside of each packet, but to be in the MANET
environment, the use of such a special, DSR is
needed only when the path to find out the path, tha
is, on-demand. Route Discovery with AODV is
similar, but also broadcast from the source client
send a Route Request, the difference is, Route
Request after one for each hop, this hop of the ID
will be recorded in the Route Request a Route
Record, the way, When the Route Request reaches
destination, they will have all the nodes in théhpaf
information, destination in many elected a Request
where the best path, according to Route Record to
send a Route Reply back to source, source will be
recorded in the route reply stored inside the route
record in the routing table, then all should bet ¢en
the destination of the packet will have the route
record on the inside, only the source path need to
have this information, source and destination paths
between other nodes in the packet as long as #ve vi
inside the route record and then forward you can go
out without having to re-select the path.

2.5.2 Ad-Hoc on Demand Distance Vector
Protocol (AODV):

AODV [13] is reactive protocol, when a source wants
to initiate transmission with another node as
destination in the network, AODV use control
messages to find a route to the destination notteein
network. AODV will provide topology information
(like route) for the node. Figure:2 shows the mgssa
routing for AODV protocol. Node “A” wants to send
messages to another node “F”. It will generate a
Route Request message (RREQ) and forwarded to
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the neighbors, and those node forward the control
message to their neighbors’ nodes. Whenever the
route to destination node is located or an intefated
node have route to destination. They generate route
reply message (RREP) and send to source node.
When the route is established between “A” and “F”,
node then they communicate with each other.

Source

@ RREQ RREQ ’@

R R \

| RREP "‘- _— : "RR!Q

\ —\¥ I |
RREP ™.~

\\\R REH KR I:.P ¥
Y Reen .
@amnwan

Figure2. M essage Routing in AODV Protocol
2.6 Hybrid Routing Protocol

2.6.1 Zone Routing Protocol (ZRP)

Zone Routing Protocol combines the path he t
establishment of two kinds of reactive and
proactive way on the one hand enables the
network to keep the record inside a noder ne
the node routing information when a node wants
to communicate with neighboring nodes in thihpa
when you can get immediate information, fut
you want to, and distant node links, onlpal
web of a small number of nodes involved in routing.
ZRP defines a node n of neighbors withirhap
distance of all the other nodes, as n, imgut
zone, since each node has its own different
adjacent nodes, so ZRP, the entire Inteisein
many overlapping routing zone. In the sameez
where the routing is called intra-zone rogtin
mainly using the same zone of nodes exchange
distance vector, is a form of distance wvecto
routing, but all the distance vector are limitedthe
size of the zone. When a source is not lookiog

a destination within its routing zone, when,
source use Border-casting, that is, the routeyquer
sent to the source of all the nodes within theingut
zone, each node checks the query's destinasion
within its routing zone if not, continues tonake
Border-casting, if there is, you can repkaid
that it has found the path can be connedted
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the destination. Such a process across a number of
zones is called inter-zone routing. [14]

2.6.2 Temporary Ordered Routing Algorithm
(TORA)

The Temporally Ordered Routing Algorithm (TORA)
is a highly adaptive, efficient and scalable disited
routing algorithm based on the concept of link
reversal. TORA is proposed for highly dynamic
mobile, multi-hop wireless networks. It is a source
initiated on-demand routing protocol. It finds
multiple routes from a source node to a destination
node. The main feature of TORA is that the control
messages are localized to a very small set of nodes
near the occurrence of a topological change. To
achieve this, the nodes maintain routing infornratio
about adjacent nodes. The protocol has three basic
functions: Route creation, Route maintenance and
Route erasure. TORA can suffer from unbounded
worst-case convergence time for very stressful
scenarios. TORA has a unique feature of maintaining
multiple routes to the destination so that topatadi
changes do not require any reaction at all. The
protocol reacts only when all routes to the destina
are lost. In the event of network partitions the
protocol is able to detect the partition and eralée
invalid routes. [15]

When a node detects a network partition, it will
generate a CLEAR packet that results in reset of
routing over the ad-hoc network. The establishment
of the route mechanism based on the Direct Acyclic
Group (DAG). Using DAG mechanism, we can
ensure that all the routes are loop free. Packetem
from the source node having the highest heighli¢o t
destination node with the lowest height like topwdo
approach. [15] [16]

3. Conclusion

In this paper we presented a survey about the Mobil
Ad Hoc Network (MANET). There are numerous
applicable protocols for mobile ad hoc networks
simply one confusing problem is the vast number of
separate protocols. All of these protocols are
designed to perform its task as well as it is puesi
according to its design criteria. Protocol to besdn
must cover all states of a specified network angne

is allowed to consume too much network resources
by protocol overhead traffic. This survey paperlslea
with a classification of mobile ad hoc routing
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protocols and also presents some specified pratocol
according to that classification.

References

[1] http://www.comp.brad.ac.uk/~sburuhal/wireless
adhoc.html.

[2] http://www.computingunplugged.com/issues/issu
€200410/00001398001.html

[3] B.R.A Kumar, L.C. Reddy and P.S. Hiremath,
“Performance comparison of wireless mobile ad-
hoc network routing protocols”, International
Journal of Computer Science and Network
Security. v8 i6. pp. 337-343, 2008.

[4] V. Timcenko, M. Stojanovic and SB. Rakas,
“MANET routing protocols vs. mobility models:
performance analysis and comparison”,
Proceedings of the 9th WSEAS international

conference  on Applied informatics and
communications, 2009, pp. 271-276.
[5] Manjeet Gupta and Sonam Kaushik”

Performance Comparison Study of AODV,
OLSR and TORA Routing Protocols for
MANETS", IJCER, Vol2, Issue No.3, 704-711,
May-June 2012.

[6] C. E. Perkins and P. Bhagwat, Highly Dynamic
Destination-Sequenced Distance-Vector Routing
(DSDV) for Mobile Computers, In Proceedings
of ACM SIGCOMM, pages 234-244, 1994.

[7] C. Hsin Liu, S. Chang,” The study of
effectiveness for ad-hoc wireless network”,
Department of Computer Science, Chinese
Culture University, ICIS 2009, November 24-26,
2009 Seoul, Korea.

[8] A.Iwata, C.-C. Chiang, G. Pei, M. Gerla, and T.-
W. Chen, "Scalable Routing Strategies for Ad
Hoc Wireless Networks" IEEE Journal on
Selected Areas in Communications, Special
Issue on Ad-Hoc Networks, Aug. 1999, pp.1369-
79.

[9] T. Clausen and P. Jacquet, “Optimized Link
State Routing Protocol (OLSR)”, RFC 3626,
October 2003.

[10]J.Broch, D.Johnson, and D. Maltz, The Dynamic
Source Protocol for Mobile Ad hoc Networks,
http://www.ietf.org/internet-drafts/draft-ietf-
manet-dsr- 10.txt, IETF Internet draft , 19 July
2004.

[11]Broch, J., D. Johnson, D. Maltz, Y.C. Hu and
G.Jetcheva, 2001. The Dynamic source Routing
protocol for mobile Ad Hoc Networks. Internet-
Draft, draft-ietf-manet-dsr-05.txt.

38

[12]Johnson, D. and D .Maltz, 1996. Dynamic
Source routing protocol in  Ad Hoc
Network.T.Imielinki and H.Korth, (Eds). Mobile
Computing Ch. 5, Kluwer.

[13]C.Parkins, E.B.Royer, S.Das, A hoc On-Demand
Distance Vector (AODV) Routing. July 2003,
[Online]. Available:
http://www.faqgs.org/rfcs/rfc3561.html.
[Accessed: April. 10, 2010].

[14]Zygmunt J. Haas, Marc R. Pearlman, The
Zone Routing Protocol (ZRP) for Ad Hoc
Networks, Internet draft,
http://www.ics.uci.edu/~atm/adhoc/papercollecti
on/haas-draft-ietf-manet-zone-zrp-00.txt .

[15]S. Gowrishankar, T.G. Basavaraju, Subir Kumar
Sarkar “Simulation Based Overhead Analysis of
AOMDV, TORA and OLSR in MANET Using
Various Energy Models”, Proceedings of the
World Congress on Engineering and Computer
Science 2010 Vol.I, October 2010.

[16]V. Park and S. Corson, “Temporally Ordered
Routing Algorithm (TORA) Version 1,
Functional specification”, IETF Internet draft,
http://www.ietf.org/internet-drafts/draftietf-
manet-tora-spec-01.txt, 1998.

[JCSMS
WWW.ijcsms.com



