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Abstract — Wireless networks are those networks, in which devices are
connected without using cables. The best example, which comes across in our
daily life is mobile phones. MANET has mobile nodes in network, which
transfer data packets from source node to destination node; this is possible
by routing protocols. In this paper, the routing protocols used are - Ad hoc
On-Demand Distance Vector (AODV) Protocol, Geographical Routing
Protocol (GRP) and Optimized Link State Routing (OLSR) Protocol. The
simulation performance parameters are - Data Dropped, Delay, Load, Media
Access Delay, Network Load, Retransmission Attempts and Throughput for
comparing protocols.
Key Words — MANET, AODV, OLSR, GRP.

I. INTRODUCTION
Wireless networks provide connection flexibility between users
in different places. Moreover, the network can be extended to
any place or building without the need for a wired connection.
Wireless networks are classified into two categories;
Infrastructure networks and Ad Hoc networks as shown in
Figure 1.

Fig 2: Infrastructure Network.

B. Ad Hoc networks
A wireless ad hoc network is a decentralized type of wireless
network. The network is ad hoc because it does not rely on a
preexisting infrastructure, such as routers in wired networks or
access points in managed (infrastructure) wireless networks. Ad
Hoc networks do not have a certain topology or a central
coordination point. Therefore, sending and receiving packets are
more complicated than infrastructure networks. Figure 3
illustrates an Ad Hoc network.

Fig1:
Wireless Networks Categories

A. Infrastructure networks
An Access Point (AP) represents a central coordinator for all
nodes. Any node can be joining the network through AP. In
addition, AP organizes the connection between the Basic Set
Services (BSSs) so that the route is ready when it is needed.
However, one drawback of using an infrastructure network is the
large overhead of maintaining the routing tables. Infrastructure
network as shown in Figure 2.

Fig 3: Ad Hoc Network.

II. ROUTING PROTOCOLS IN MANETS
A MANET is a collection of mobile nodes sharing a wireless
channel without any centralized control or established
communication backbone. MANET has dynamic topology and
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each mobile node has limited resources such as battery,
processing power and on-board memory This kind of
infrastructure-less network is very useful in situation in which
ordinary wired networks is not feasible like battlefields, natural
disasters etc. The nodes which are in the transmission range of
each other communicate directly otherwise communication is
done through intermediate nodes which are willing to forward
packet hence these networks are also called as multi-hop
networks. MANET as shown in Figure 4.

Proactive routing protocols are also called as table driven
routing protocols. In this every node maintain routing table
which contains information about the network topology even
without requiring it. This feature although useful for datagram
traffic, incurs substantial signalling traffic and power
consumption. The routing tables are updated periodically
whenever the network topology changes. Proactive protocols are
not suitable for large networks as they need to maintain node
entries for each and every node in the routing table of every
node. These protocols maintain different number of routing
tables varying from protocol to protocol. There are various well
known proactive routing protocols. Example: GRP, OLSR, WRP
etc.

i.OLSR (Optimized Link State Routing)

Fig 4: MANET

III. CLASSIFICATION OF ROUTING
PROTOCOLS
Routing protocols define a set of rules which governs the journey
of message packets from source to destination in a network. In
MANET, there are different types of routing protocols each of
them is applied according to the network circumstances. Figure 1
shows the basic classification of the routing protocols in
MANETs.

The Optimized Link State Routing (OLSR) protocol is a
proactive link state routing protocol proposed for MANETs. One
key idea is to reduce the control overhead by reducing the
number of broadcasts as compared with pure blind ‘flooding’
mechanisms. The basic concept of OLSR is the use of multipoint
relays (MPRS). MPRS refer to the selected routers that can
forward broadcast messages during the flooding process. To
reduce the size of broadcast messages every router declares only
a small subset of all of its neighbors. OLSR has three functions:
packet forwarding, neighbor sensing, and topology discovery.
Packet forwarding and neighbor sensing mechanisms provide
routers with information about the neighbors and offer an
optimized way to flood messages in the OLSR network using
MPRS. The neighbor sensing operation allows routers to diffuse
local information in the whole network. Topology discovery is
used to determine the topology of the entire network and to
construct the routing tables. OLSR uses four message types:
‘Hello’ message, Topology Control (TC) message, Multiple
Interface Declaration (MID) message, and Host and Network
Association (HNA) message. OLSR protocol is particularly
suitable for large and dense networks. The larger and the more
dense a network, the more optimization can be achieved as
compared to the classic link state algorithm.
For example, in Fig. 6, node A can select nodes B, C, K
and N to be the MPR nodes. Since these nodes cover all the
nodes, which are two hops away. Each node determines an
optimal route (in terms of hops) to every known destination using
its topology information (from the topology table and
neighboring table), and stores this information in a routing table.
Therefore, routes to every destination are immediately available
when data transmission begins.

Fig 5: Classification of MANET Protocols

A. Proactive Routing Protocols
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Route maintenance: Due to dynamic topology of the network

cases of the route failure between the nodes arises due to link
breakage etc. so route maintenance is done. Reactive protocols
have acknowledgement mechanism due to which route
maintenance is possible

i.Ad Hoc On-Demand Distance Vector Routing (AODV)
Fig. 6: Multipoint Relays.

ii. Geographical Routing Protocol (GRP)
Geographic routing is a routing protocol that is based on
position-based information. It is a wireless network routing
protocol, in which the source node sends a message to
geographic location of the destination instead of network
address. Each node finds out its own location and information
sent to the source about location of destination and associated
neighbours, by broadcasting the “HELLO” message. From the
sender node to the destination node sends the “HELLO” message
for the broadcast purpose. If destination node responds back,
then sender transmits the data packets over all networks. The
control message is used to minimize overhead for fast
transmission. A Packet “Destination Query” is used by the source
node and sent to the destination through the network. The DQ
packet consists of Network Information Gathering used by router
in the network. The intermediate node uses the next hop
geographic forwarding process. By using intermediate
neighbours and control packets, there is no need for creation and
maintenance of routing tables for the routing purpose when there
is lack of route creation. The data traffic conditions and node’s
own requirements are adjusted by the protocol parameter values
independently.

AODV is basically an improvement of DSDV. But, AODV is a
reactive routing protocol instead of proactive. It minimizes the
number of broadcasts by creating routes based on demand, which
is not the case for DSDV. When any source node wants to send a
packet to a destination, it broadcasts a route request (RREQ)
packet. The neighbouring nodes in turn broadcast the packet to
their neighbours and the process continues until the packet
reaches the destination. During the process of forwarding the
route request, intermediate nodes record the address of the
neighbour from which the first copy of the broadcast packet is
received. This record is stored in their route tables, which helps
for establishing a reverse path. If additional copies of the same
RREQ are later received, these packets are discarded. The reply
is sent using the reverse path. For route maintenance, when a
source node moves, it can reinitiate a route discovery process. If
any intermediate node moves within a particular route, the
neighbour of the drifted node can detect the link failure and
sends a link failure notification to its upstream neighbour. This
process continues until the failure notification reaches the source
node. Based on the received information, the source might decide
to re-initiate the route discovery phase.

B. Reactive Routing Protocols
Reactive routing protocol is also known as on demand routing
protocol. In this protocol route is discovered whenever it is
needed Nodes initiate route discovery on demand basis. Source
node sees its route cache for the available route from source to
destination if the route is not available then it initiates route
discovery process. The on- demand routing protocols have two
major components:
Route discovery: In this phase source node initiates route

discovery on demand basis. Source nodes consults its route cache
for the available route from source to destination otherwise if the
route is not present it initiates route discovery. The source node,
in the packet, includes the destination address of the node as well
address of the intermediate nodes to the destination.

Fig 7: AODV Protocol

ii.Dynamic Source Routing (DSR)
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The Dynamic Source Routing (DSR) protocol is a reactive
routing protocol proposed for MANETs. When a node generates
a packet to send to a certain destination and it does not have a
known route to that destination, this node initiates a route
discovery process. There are two main mechanisms in DSR
protocol namely route discovery and route maintenance. During
the route discovery procedure mobile nodes maintain ID lists of
the recently seen requests to avoid processing the same route
request again and again. The route maintenance procedure is
used when routes become invalid due to unpredictable movement
of the routers. Each router monitors the links that it uses to
forward packets. Once a link is down, a route error packet is
immediately sent to the initiator of the associated routes.
Therefore, the invalid route is quickly discarded. The main
advantage of the DSR protocol is that no periodic routing packets
are required. It has some disadvantages too. Since DSR is a
reactive protocol, it cannot detect whether a destination is
unreachable or the route request is lost. Therefore, it incurs more
overhead if the underlying MAC layer does not support a
guaranteed delivery. Moreover, the DSR protocol performs
poorly in the networks with high mobility and heavy traffic loads
because of large overhead packets. Scalability is said to be
another disadvantage of the DSR protocol because it relies on
blind broadcasts (i.e., blind flooding) to discover the routes.

Data
(bit/sec)

Dropped

Delay (sec)

The time taken to transmit data packet
from source node to destination node
is known as Delay.

Load (bit/sec)

It is represented as the traffic over
Wireless LAN (WLAN).

Media
Access
Delay (sec)

The Time taken by a node to access a
media in order to transfer a data
packet from source node to
destination node is known as Media
Access Delay.

Network
(bits/sec)

When there is excess traffic in the
network which is unable to be
controlled is known as Network Load.
When all higher layers [13] in WLAN
nodes have load of the whole network,
it is called Network Load.

Load

Retransmission
Attempts
(packets)

Fig 8: DSR protocol

When source node transfers data then
how many data packets have been
successfully sent and received by the
receiver and also data dropped in the
way `before reaching destination node
due to interruption of other devices is
known as Data Dropped.

Throughput
(bits/sec)

IV. PERFORMANCE PARAMETERS

Total no of retransmission attempts
used to respond the data packets from
source node to destination node by
WLAN MACs in the network are
known as Retransmission Attempts.

The ratio of total data received by
receiver from sender over the network
is known as Throughput.

TABLE 1: PERFORMANCE PARAMETERS

V. SIMULATION ENVIRONMENT
Performance
Parameters

Description
In this paper, a wireless Ad hoc network with size 2000×2000
Meters scale Campus type. The project setup consists of 60
mobile nodes (workstations), Application Configuration, Profile
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[5] Paramjit Singh, Ajay K Sharma & T S Kamal “Performance Analysis of
routed Adhoc Networks using different routing algorithms” International Journal
of Computer Networking, Wireless and Mobile Communications (IJCNWMC)
Server (Mobile), Mobility ISSN 2250-1568 Vol. 3, Issue 1, Mar 2013, 117-122

Configuration, Wireless LAN
Configuration (Default Random Waypoint Mobility).

TABLE 2: SIMULATION PARAMETERS

[6] S. Meenakshi Sundaram, Dr. S. Palani, Dr. A. Ramesh Babu “ Performance
Evaluation of AODV, DSR and OLSR Mobile Ad hoc Network Routing
Protocols using OPNET Simulator” International Journal of Computer Science &
Communication Networks, Vol 3(1), 54-63 ISSN:2249-5789

Simulation
Values

[7] A. Tamizhselvi and Dr. R.S.D. Wahida Banu “Performance Evaluation of
Geographical Routing Protocol under Different Traffic Scenario” International
Journal of Computer Science and Telecommunications Volume 3, Issue 3, March
2012

Parameters

Network Scale
Network Size
Technology Used
Routing Protocols
Number of Mobiles nodes
Traffic Type
Simulation Time
Physical characteristics
Data Rate (bps)

Values

Campus Type
2000×2000 Meters
MANET
GRP, AODV and OLSR
60
Remote Login
600 Sec
Direct Sequence
11 Mbps

[8] Kuldeep Vats, Mandeep Dalal, Deepak Rohila, Vikas Loura, “OPNET Based
Simulation and Performance Analysis of GRP Routing Protocol” in International
Journal of Advance Research in Computer Science and Software Engineering
Volume 2, Issue 3, March 2012
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VI. CONCLUSION
We have seen a great development in the field of wireless
networks (infrastructure based) and in the field of Mobile ad hoc
network (infrastructure less network).In this paper a number of
routing protocols for MANET, which are broadly categorized as
proactive and reactive and Hybrid protocols. The effort has been
made on the comparative study of Reactive, Proactive and
Hybrid routing protocols has been presented in the form of table.
There are various shortcomings in different routing protocols and
it is difficult to choose routing protocol for different situations as
there is trade-off between various protocols. There are various
challenges that need to be met, so these networks are going to
have widespread use in the future.
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