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Abstract
A mobile ad-hoc network is comprised of mobile hosts that can 
communicate with each other using wireless links. A MANET is a 
system of wireless mobile nodes that dynamically self organize 
in arbitrary and temporary network topologies. The routing 
strategy in MANET is not a simple issue. Many routing protocols 
for MANET are already tested in different simulators. But still 
it has some limitations due to its complexity. An important 
problem in a MANET is finding and maintaining routes since 
host mobility can cause topology changes.
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I. Introduction
Mobile networks are usually based on wireless communication 
and hence many of the established technologies developed for 
wired networks are not directly applicable in mobile network. A 
MANET (Mobile Ad Hoc Network) is an autonomous collection 
of mobile users that communicate over relatively bandwidth 
constrained wireless links. It is a network architecture that 
can be rapidly deployed without relying on pre-existing fixed 
network infrastructure. The nodes in a MANET can dynamically 
join and leave the network, frequently, often without warning, 
and possibly without disruption to other nodes communication 
MANETs are distinguished from other ad-hoc networks by rapidly 
changing network topologies, influenced by the network size and 
node mobility. Such networks typically have a large  span and 
contain hundreds to thousands of nodes. The main difficulties 
in forming a mobile network are the mobility of the nodes, the 
nature of the wireless medium, the energy constraints of small 
mobile nodes, and the possibility that nodes may join or leave 
a network anytime during the lifetime of the network. Routing 
packets is one of the basic activities in any computer network, 
wired or wireless. All applications in a MANET depend on reliable 
and efficient routing of packets. Hence, it is extremely important 
to design routing protocols that can work within the constraints 
of mobile ad hoc network and provide support for all higher 
level applications. The design issue of routing protocols for 
MANET environment is highly complex. These networks need 
efficient distributed algorithms which are used to determine 
the connectivity of network organizations, link scheduling & 
routing 

A. Characteristics of MANET
A MANET is an autonomous system of mobile nodes. The system 
may operate in isolation, or may have gateways to and interface 
with a fixed network. A Mobile ad hoc network is a collection of 
wireless nodes that can dynamically be setup anywhere and 
anytime without using any pre-existing network infrastructure. 
It is an autonomous system in which mobile hosts connected 
by wireless links are free to move randomly and often act as 
routers at the same time. Mobile ad hoc network have several 
salient characteristics:

1. Dynamic topologies
Nodes are free to move arbitrarily; thus, the network topology-
-which is typically multihop--may change randomly and rapidly 
at unpredictable times, and may consist of both bidirectional 
and unidirectional links. 

2. Bandwidth-constrained, variable capacity links
Wireless links will continue to have significantly lower capacity 
than their hardwired counterparts.

3. Energy-constrained operation
Some or all of the nodes in a MANET may rely on batteries or 
other exhaustible means for their energy. For these nodes, the 
most important system design criteria for optimization may be 
energy conservation.

4. Limited physical security
Mobile wireless networks are generally more prone to physical 
security threats than are fixed- cable nets. The increased 
possibility of eavesdropping, spoofing, and denial-of-service 
attacks should be carefully considered.
These characteristics create a set of underlying assumptions 
and performance concerns for protocol design which extend 
beyond those guiding the design of routing within the higher-
speed, semi-static topology of the fixed Internet.
MANET has the following features:-
(I) Autonomous Terminal.
(II) Distributed Operation.
(III) Multihop Routing.
(IV) Dynamic Network Topology.
(V) Fluctuating Link Capacity.
(VI) Light Weight Terminals. 
An example of MANET network is looks like,

Fig. 1: Example of MANET

II. Manet Routing Principle
The Internet Engineering Task Force has defined a Mobile Ad 
hoc Network (MANET) as:
“An autonomous system of mobile routers (and associated 
hosts) connected by wireless links--the union of which form 
an arbitrary graph. The routers are free to move randomly and 
organize themselves arbitrarily; thus, the network’s wireless 
topology may change rapidly and unpredictably. Such a network 
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may operate in a standalone fashion, or may be connected to 
the larger Internet”. The Mobile Ad hoc network is a collection 
of wireless mobile hosts forming a temporary network without 
the aid of any established infrastructure or centralized 
administration.. Under these circumstances, routing is much 
more complex than in conventional (static) networks. Many of 
the possible solutions are determined by the characteristics 
of the media, the behavior of nodes and the data flow. For a 
successful deployment, this is an important problem, since a 
wrong choice may have a severe impact on the performance, and 
consequently on the acceptance of the new technology. Also, 
providing just any protocol is not feasible, due to the different 
requirements on hardware and lower network layers.  

A. MANET Routing
Wired networks have many limitations in the practical 
implementation of large networks because of maintaining 
big network infrastructures. Although wireless networks have 
huge advantages over wired network, still they have limitations 
because of maintaining infrastructure. Mobility of nodes is an 
important property of MANET. One of the important features 
of this type of network is dynamically change of topologies in 
different time. The routing strategy in MANET is not a simple 
issue. Many routing protocols for MANET are already tested 
in different simulators. But still it has some limitations due 
to its complexity. Efficient, dynamic routing is one of the key 
challenges in mobile ad hoc networks. In the recent past, this 
problem was addressed by many research efforts, resulting 
in a large body of literature. We survey various proposed 
approaches for routing in mobile ad hoc networks such as 
flooding, proactive, on-demand and geographic routing, and 
review representative protocols from each of these categories. 
Developing support for routing is one of the most significant 
challenges in ad hoc networks and is critical for the basic 
network operations. 
First, nodes in an ad hoc network are allowed to move in an 
uncontrolled manner. Such node mobility results in a highly 
dynamic network with rapid topological changes causing 
frequent route failures. A good routing protocol for this network 
environment has to dynamically adapt to the changing network 
topology. 
Second, the underlying wireless channel provides much 
lower and more variable bandwidth than wired networks. The 
wireless channel working as a shared medium makes available 
bandwidth per node even lower. So routing protocols should 
be bandwidth-efficient by expending a minimal overhead for 
computing routes so that much of the remaining bandwidth is 
available for the actual data communication. 
Third, nodes run on batteries which have limited energy supply. 
In order for nodes to stay and communicate for longer periods, 
it is desirable that a routing protocol be energy-efficient as 
well.
The following types of routing methods are used in MANET. 
Such as,

1. Flooding
It is the simplest way to deliver data from a node to any other 
node in the network. In flooding, the source simply broadcasts 
the data packet to its neighboring nodes via a MAC layer 
broadcast mechanism.

2. Proactive routing
It maintains unicast routes between all pairs of nodes regardless 
of whether all routes are actually used. Therefore, when the 
need arises, the traffic source has a route readily available and 
does not have to incur any delay for route discovery.

3. On-demand routing
On-demand routing presents an interesting and significant 
departure from the traditional proactive approach. Main idea in 
on-demand routing is to find and maintain only needed routes. 
The obvious advantage with discovering routes on-demand is 
to avoid incurring the cost of maintaining routes that are not 
used. This approach is attractive when the network traffic is 
sporadic, bursty and directed mostly toward a small subset 
of nodes.
We start with a description of the basic operating principles of 
a mobile ad hoc network.

Fig. 2: On-demand routing Outline

In the above structure, there is no direct radio channel between 
A and C or A and E. Nodes B and D must serve as intermediate 
routers for communication between A and C, and A and E, 
respectively. If node A is able to establish direct communication 
with node B in the above structure, verified by exchanging 
suitable control messages between them, they both update 
their routing tables. When a third node C joins the network with 
its beacon signal, two scenarios are possible. In the first, both 
A and B determine that single-hop communication with C is 
feasible. In the second, only one of the nodes, say B, recognizes 
the beacon signal from C and establishes the availability of 
direct communication with C. The distinct topology updates, 
consisting of both address and route updates, are made in all 
three nodes immediately afterwards.
 In the first case, all routes are direct. For the other, the following 
modified structure describe the route update, first happens 
between B and C, then between B and A, and then again 
between B and C, confirming the mutual reachability between 
A and C via B.

          
Fig. 3:Communication between the nods in On_demand 
routing 
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Limitation on the battery power of the mobile nodes is another 
basic issue for ad hoc networking. Limited battery power 
restricts the transmission range. The mobility of nodes may 
cause the reachability relations to change in time, requiring 
route updates. Assume that for some reason, the link between 
B and C is no longer available.

Fig. 4: Communication between the nods in On_demand 
routing

Nodes A and C are still reachable from each other, although this 
time only via nodes D and E. Equivalently, the original loop-free 
route [A↔B↔C] is now replaced by the new loop-free route 
[A↔D↔ Ε ↔C]. All five nodes in the network are required to 
update their routing tables appropriately to reflect this topology 
change, which will be detected first by nodes B and C, then 
communicated to A and E, and then to D.
Mobile ad hoc network is a peer-to-peer network that allows 
direct communication between any two nodes, when adequate 
radio propagation conditions exist between these two nodes 
and subject to transmission power limitations of the nodes. If 
there is no direct link between the source and the destination 
nodes, multi-hop routing is used. In multi-hop routing, a packet 
is forwarded from one node to another, until it reaches the 
destination. Of course, appropriate routing protocols are 
necessary to discover routes between the source and the 
destination, or even to determine the presence or absence of 
a path to the destination node. Because of the lack of central 
elements, distributed protocols have to be used. 

III. Manet Protocol Overview
Mobile Ad-Hoc Networks are collections of mobile nodes, 
dynamically forming a temporary network without preexisting 
network infrastructure or centralized administration. Mobile 
nodes can be arbitrarily located and are free to move randomly 
at any given time. No dedicated routers, .each node in a MANET 
network acts as a router and is responsible for discovering and 
maintaining routes to other nodes.
The primary goal of the MANET routing protocol is correct and 
efficient route establishment to facilitate communication within 
the network between arbitrary nodes. The main aims of all 
routing protocols designed for MANETs are to achieve a high 
level of performance, in terms of high throughput, low latency, 
and low energy expenditure by individual nodes. All routing 
protocols implicitly assume that nodes in a MANET cooperate 
with each other in delivering packets. Nodes in a MANET can 
be classified into three categories from the point of view of 
a packet. A node may be a sender, receiver, or a forwarding 
node for the packet. A forwarding node tries its best to send a 
packet toward its destination. 
These protocols are classified broadly into two categories.
A. Proactive
B. Reactive

Fig. 5: MANET Protocol overview

The main routing protocols for MANET can be classified into two 
categories, proactive and reactive, depending on how a protocol 
collects information about the topology of the network.
Proactive protocols try to reduce latency in packet delivery by 
aggressively disseminating topology information throughout 
the network. This, however, has a detrimental effect that much 
of the available bandwidth in the wireless medium is used for 
sending control messages. Hence, a challenging problem in 
designing a proactive protocol is to reduce the effect of control 
messages in the network while still achieving an acceptable 
level of latency.
Reactive protocols try to minimize the wastage of bandwidth by 
reducing the amount of control messages in the network. They 
try to find routes on-demand and do not depend on proactive 
collection of topology information for finding routes. However, 
this approach quite often increases latency in packet delivery. A 
challenging problem in designing reactive protocols is to reduce 
latency while maintaining the low volume of control messages. 
Mobile nodes executing reactive protocols quite often resort to 
indirect means such as overhearing passing wireless traffic to 
improve their knowledge of network topology.
There are other protocols that combine the advantages of 
both proactive and reactive protocols while eliminating their 
disadvantages. These protocols use a proactive protocol within 
a small neighborhood of each node so that the volume of control 
messages remains manageable and use a reactive protocol 
over the entire network. The zone routing protocol (ZRP) is the 
most notable among these protocols

A. Proactive Protocols
The advantage of these protocols is that a path to the destination 
is immediately available, so no delay is experienced when an 
application needs to send packets. In some cases this can be 
useful, as for interactive applications. The main mechanisms 
adopted in proactive protocols are the following:

Increasing the amount of topology information stored at • 
each node.
Varying dynamically the size of route updates and/or the • 
update frequency.
Optimizing flooding.• 
Combining DV and LS features.• 

1. Destination Sequenced Distance Vector Protocol 
(DSDV)
A routing protocol is a distributed algorithm executed by each 
node in a MANET. DSDV is a table-driven protocol, in the sense 
that all routing decisions are taken by individual nodes based 
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on their local routing tables. There are two parts in the DSDV 
protocol, namely, keeping the local routing tables as up-to-date 
as possible and computing routes with the help of the local 
routing tables. The key elements of DSDV are:

An aging mechanism based o n monotonically increasing • 
sequence numbers, which indicates  the freshness of the 
route and which is used to avoid routing loops and the 
count-to-infinity problem.
The delay of route updates f or routes that are likely to • 
be unstable.
The use of full route updates, sent periodically every update • 
interval, or incremental route updates sent on topological 
changes.

2. Optimized Link State Routing Protocol (OLSR)
The OLSR protocol is a relatively recent attempt to reduce the 
control overhead of the DSDV protocol in order to increase 
the throughput of packet delivery. The OLSR protocol tries to 
improve the DSDV protocol in two ways, by reducing the size 
of the updates and by reducing the effect of the broadcasts. 
The key idea of OLSR is the use of multipoint relay (MPR) 
node s to flood the network in an efficient way by reducing 
duplicate packets in the same region. The protocol also selects 
bidirectional links for the purpose of routing; so that the problem 
of packet transfers over unidirectional links is avoided.
A node running OLSR thus adopts the following three data 
structures:
• Neighbor sensing information base
• Topology information base
• Routing table

B. Reactive Protocols
A different approach for routing in mobile environments is routing 
on demand. This approach is characterized by the elimination 
o f the conventional routing tables at nodes and consequently 
the need of their updates to track changes in the network 
topology. The main design aim of reactive routing protocols is 
to reduce the control packet overhead of proactive protocols. 
These protocols do not maintain routing tables proactively and, 
as a result, cannot find routes as soon as they are required. 
There is usually a delay or latency in finding routes.
A reactive protocol is characterized by the following procedures, 
used to manage paths:
• Path discovery
• Path maintenance
• Path deletion (optional)
Data forwarding is accomplished according to two main 
techniques:
• Source routing
• Hop-by-hop
Some representative routing protocols characterized by 
different maintenance procedures and the use of different 
techniques to record the routing state are described: route 
caches, temporary routing tables, and logical structures.

1. Dynamic Source Routing Protocol (DSR)
The Dynamic Source Routing (DSR) is a reactive unicast routing 
protocol that utilizes source routing algorithm. The distinguishing 
features of the Dynamic Source Routing protocol (DSR) are:
(I) Packet forwarding via source routing.
(II) Aggressive use of route caches that store full paths to 
destinations.

Source routing presents the following advantages:
It allows packet routing to be trivially loop- free.• 
It avoids the need for up-to-date routing information • 
in the intermediate nodes through which packets are 
forwarded.
It allows nodes to cache route information by overhearing • 
data packets.

The DSR protocol is composed of two main mechanisms, Route 
Discovery and Route Maintenance.
Route Discovery adopts route request (RREQ)–route reply 
(RREP) control packets and is triggered by a node S, which 
attempts to send a packet to a destination node D and does 
not have a path into its cache. Discovery is based on flooding 
the network with a RREQ packet, which includes the following 
fields: the sender address, the target address, a unique number 
to identify the request, and a route record.
The base mechanism for route maintenance is, when an 
intermediate node detects that the link to its next-ho p node 
toward the destination is broken, it removes this link from its 
route cache and returns a Route Error control message to S. 
The source S then triggers a new route discovery.

2. Ad hoc On demand Distance Vector Routing Protocol 
(AODV)
The AODV protocol tries to remove the main drawback of the 
DSR protocol by eliminating source routes from its control and 
data packets. Moreover, AODV was the first protocol to support 
multicasting in a MANET. In multicasting, a source node may 
want to send the same packet to several destination nodes. 
Broadcasting is a special case of multicasting, when a source 
node wants to send the same packet to all the nodes in the 
network. It is possible to support multicasting through finding 
unicast routes from the source to all the nodes in a multicast 
group. AODV is in a sense a table-driven as well as a reactive 
protocol. AODV has two phases, route discovery and route 
maintenance, like DSR. AODV uses a mechanism where every 
node along a route sets up forward and reverse paths during 
the route discovery phase.

IV. Protocol Evaluation
The two main classes of routing protocols for mobile ad hoc 
networks are proactive and reactive. The following 
Proactive vs. Reactive Protocols

1. Route discovery latency
Proactive protocols may have lower latency since routes • 
are maintained continuously and ready to use.
Reactive protocols may have higher latency because if • 
there is no route from S to D, it should be discovered first. 
Not suitable for real-time communication.

2. Route discovery/maintenance overhead
Reactive protocols may have lower overhead since routes • 
are determined upon request
Proactive protocols generally causes higher overhead due • 
to continuous route updating

3. Processing and Power Consumption
Proactive protocols require more processing and power • 
capabilities, because of continuous route table updating 
process. Even if there is no change in network topology, it 
is applied, which causes wasting of resources. Not scalable 
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for large networks.
Reactive protocols don’t waste resources, because • 
communication is done when it is necessary. 

To judge the merit of a routing protocol, one needs metrics-
-both qualitative and quantitative--with which to measure its 
suitability and performance. 

A. Qualitative Metrices
The following is a list of desirable qualitative properties of 
MANET routing protocols. 

1. Distributed operation
This is an essential property, but it should be stated 
nonetheless. 

2. Loop-freedom
Not required per se in light of certain quantitative measures, 
but generally desirable to avoid problems such as worst-case 
phenomena,

3. Demand-based operation
Instead of assuming a uniform traffic distribution within the 
network let the routing algorithm adapts to the traffic pattern on 
a demand or need basis. If this is done intelligently, it will utilize 
network energy and bandwidth resources more efficiently. 

4. Security
Without some form of network-level or link-layer security, a 
MANET routing protocol is vulnerable to many forms of attack. 
It may be relatively simple to snoop network traffic, replay 
transmissions, manipulate packet headers, and redirect routing 
messages, within a wireless network without appropriate 
security provisions. 

5. Unidirectional link support
Bidirectional links are typically assumed in the design of routing 
algorithms, and many algorithms are incapable of functioning 
properly over unidirectional links. Nevertheless, unidirectional 
links can and do occur in wireless networks. 

B. Quantitative Metrices
The following is a list of quantitative metrics that can be used 
to assess the performance of MANET routing protocol. 

1. End-to-end data throughput and delay
Statistical measures of data routing performance are 
important. 

2. Route Acquisition Time
A particular form of *external* end- to-end delay measurement-
-of particular concern with “on demand” routing algorithms--is 
the time required to establish route(s) when requested. 

3. Percentage Out-of-Order Delivery
An external measure of connectionless routing performance 
of particular interest to transport layer protocols such as TCP 
which prefer in-order delivery. 

4. Efficiency
To achieve a given level of data routing performance, two 
different policies can expend differing amounts of overhead, 
depending on their internal efficiency. Protocol efficiency may or 

may not directly affect data routing performance. If control and 
data traffic must share the same channel, and the channel’s 
capacity is limited, then excessive control traffic often impacts 
data routing performance. 
We must consider the networking *context* in which a protocol’s 
performance is measured. Essential parameters that should 
be varied include: 

Network size--measured in the number of nodes.• 
Network connectivity--the average degree of a node.• 
Topological rate of change--the speed with which a • 
network’s topology is changing 
Link capacity--effective link speed measured in bits/• 
second, after accounting for losses due to multiple access, 
coding, framing, etc. 
Fraction of unidirectional links--how effectively does • 
a protocol perform as a function of the presence of 
unidirectional links. 
Traffic patterns--how effective is a protocol in adapting to • 
non-uniform or bursty traffic patterns.
Mobility--when, and under what circumstances, is • 
temporal and spatial topological correlation relevant to 
the performance of a routing protocol? In these cases, 
what is the most appropriate model for simulating node 
mobility in a MANET.

In summary, the networking opportunities for MANETs 
are intriguing and the engineering tradeoffs are many and 
challenging. A diverse set of performance issues requires new 
protocols for network control. We proposed here an outline 
of protocol evaluation issues that highlight performance 
metrics that can help promote meaningful comparisons and 
assessments of protocol performance.

V. Conclusions
Mobile ad hoc networking is one of the most important and 
essential technologies that support future pervasive computing 
scenario. The special characters of MANET bring these 
technology great opportunities together with severe challenges. 
Till now many routing protocols are used in MANET. Each routing 
protocol has unique features. Based on network environments, 
we have to choose the suitable routing protocol. Proactive 
routing protocols are best suited in small networks. In large 
and dense network, proactive routing protocols can’t perform 
well. Proactive routing protocols are table driven. Maintaining 
thousands of routing tables properly in large network degrades 
the efficiency. So for large and dense networks reactive routing 
approach plays a major role. Reactive routing protocols use 
destination sequence number and feasible distance to ensure 
a loop free routing.
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