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ABSTRACT
Mobile Ad Hoc Network (MANET) is a collection of communication devices or nodes
that wish to communicate without

any

fixed

infrastructure

and

pre-determined

organization of available links. The nodes in MANET themselves are responsible for
dynamically discovering other nodes to communicate. It is a self-configuring network of
mobile nodes connected by wireless links the union of which forms an arbitrary topology. The
nodes are free to move randomly and organize themselves arbitrarily; thus, the network’s
wireless topology may change rapidly and unpredictably. Routing is a core problem in
networks for sending data from one node to another. Wireless Ad Hoc networks are also
called Mobile Ad Hoc multi-hop wireless networks is a collection of wireless mobile hosts
forming a temporary network without the aid of any established infrastructure or
centralized administration. Routing protocols of mobile ad-hoc network tend to need different
approaches from existing Internet protocols because of dynamic topology, mobile host,
distributed environment, less bandwidth, less battery power. In this paper we present a
number of ways of classification or categorization of these routing protocols and did the
performance comparison of DSDV, AODV, DSR routing protocols.
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1. INTRODUCTION
There are currently two variations of mobile wireless networks infrastructured and
Infrastructureless networks.
The infrastructured networks, also known as Cellular network, have fixed and wired
gateways. They have fixed base stations that are connected to other base stations through
wires. The transmission range of a base station constitutes a cell. All the mobile nodes lying
within this cell connects to and communicates with the nearest bridge (base station). A hand
off occurs as mobile host travels out of range of one Base Station and into the range of
another and thus, mobile host is able to continue communication seamlessly throughout the
network. Example of this type includes office wireless local area networks (WLANs).
The other type of network, Infrastructureless network, is known as Mobile Ad NETwork
(MANET). These networks have no fixed routers. All nodes are capable of movement and
can be connected dynamically in arbitrary manner. The responsibilities for organizing and
controlling the network are distributed among the terminals themselves. The entire network is
mobile, and the individual terminals are allowed to move at will relative to each other. In this
type of network, some pairs of terminals may not be able to communicate directly to with
each other and relaying of some messages is required so that they are delivered to their
destinations. The nodes of these networks also function as routers, which discover and
maintain routes to other nodes in the networks. The nodes may be located in or on airplanes,
ships, trucks, cars, perhaps even on people or very small devices.

Figure: 1 Ad Hoc Network

2. ROUTING PROTOCOLS
2.1 WHY ROUTING PROTOCOLS ARE THE MAIN ISSUE IN AD HOC NETWORKS
Routing support for mobile hosts is presently being formulated as mobile IP technology.
When the mobile agent moves from its home network to a foreign (visited) network, the
mobile agent tells a home agent on the home network to which foreign agent their packets
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should be forwarded. In addition, the mobile agent registers itself with that foreign agent on
the foreign network. Thus, the home agent forwards all packets intended for the mobile agent
to the foreign agent, which sends them to the mobile agent on the foreign network. When the
mobile agent returns to its original network, it informs both agents (home and foreign) that
the original configuration has been restored.
But in Ad Hoc networks there is no concept of home agent as it itself may be moving.
Supporting Mobile IP form of host mobility requires address management, protocol inter
operability enhancements and the like, but core network functions such as hop by hop routing
still presently rely upon pre existing routing protocols operating within the fixed network. In
contrast, the goal of mobile ad hoc networking is to extend mobility into the realm of
autonomous, mobile, wireless domains, where a set of nodes, which may be combined routers
and hosts, themselves form the network routing infrastructure in an ad hoc fashion. Hence,
the need to study special routing algorithms to support this dynamic topology environment.
Routing protocols for mobile ad-hoc networks have to face the challenge of frequently
changing topology, low transmission power and asymmetric links.
2.2 AD HOC ROUTING PROTOCOLS:
A number of routing protocols have been suggested for ad-hoc networks. These protocols can
be classified into two main categories:
Table driven routing protocols
Source initiated on demand routing protocols
Table Driven Routing Protocols:
Table-driven routing protocols attempt to maintain consistent, up-to-date routing information
from each node to every other node in the network. These protocols require each node to
maintain one or more tables to store routing information, and they respond to changes in
network topology by propagating updates throughout the network in order to maintain a
consistent network view. The areas in which they differ are the number of necessary routingrelated tables and the methods by which changes in network structure are broadcast.
Source Initiated on Demand Routing Protocols:
A different approach from table-driven routing is source-initiated on demand routing. This
type of routing creates routes only when desired by the source node. When a node requires a
route to a destination, it initiates a route discovery process within the network. This process is
completed once a route is found or all possible route permutations have been examined. Once
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a route has been established, it is maintained by a route maintenance procedure until either the
destination becomes inaccessible along every path from the source or until the route is no
longer desired.

Figure 2: Categorization of ad hoc routing protocols.

3. TABLE DRIVEN ROUTING PROTOCOL
3.1 DESTINATION SEQUENCED DISTANCE VECTOR ROUTING ALGORITHM:
The Destination Sequenced Distance Vector (DSDV) Routing Algorithm is based on the idea
of the Distributed Bellman Ford (DBF) Routing Algorithm with certain improvements. The
primary concern with using a Distributed Bellman Ford algorithm in Ad Hoc environment is
its susceptibility towards forming routing loops and counting to infinity problem. DSDV
guarantees loop free paths at all instants. Each node maintains a routing table, which contains
entries for all the nodes in the network. Each entry consists of:
 the destination's address
 the number of hops required reaching the destination (hop count)
 the sequence number as stamped by the destination.
The improvement made to the Bellman-Ford algorithm includes freedom from contained in
the RREQ. If this is the case, it unicasts a RREP back to the source. Otherwise, it
rebroadcasts the RREQ. Nodes keep track of the RREQ’s source IP address and
broadcast ID. If they receive a RREQ which they have already processed, they discard the
RREQ and do not forward it. As the RREP propagates back to the source nodes set up
forward pointers to the destination. Once the source node receives the RREP, it may begin to
forward data packets to the destination. If the source later receives a RREP containing a
greater sequence number or contains the same sequence number with a smaller hop count, it
may update its routing information for that destination and begin using the better route. As
long as the route remains active, it will continue to be maintained. A route is considered
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active as long as there are data packets periodically traveling from the source to the
destination along that path. Once the source stops sending data packets, the links will
time out and eventually be deleted from the intermediate node routing tables. If a link
break occurs while the route is active, the node upstream of the break propagates a route error
(RERR) message to the source node to inform it of the now unreachable destination(s).
Benefits of DSDV
– DSDV protocol guarantees loop free paths.
– Count to infinity problem is reduced in DSDV.
– We can avoid extra traffic with incremental updates instead of full dump updates.
– Path Selection: DSDV maintains only the best path instead of maintaining multiple paths to
every destination. With this, the amount of space in routing table is reduced.
Limitations of DSDV
– Wastage of bandwidth due to unnecessary advertising of routing information even if there is
no change in the network topology.
– DSDV doesn’t support Multi path Routing.
– It is difficult to determine a time delay for the advertisement of routes.
– It is difficult to maintain the routing table’s advertisement for larger network. Each and
every host in the network should maintain a routing table for advertising. But for larger
network this would lead to overhead, which consumes more bandwidth.

4. SOURCE INITIATED ON DEMAND ROUTING:
4.1 AD HOC ON DEMAND DISTANCE VECTOR ROUTING (AODV):
The Ad hoc On Demand Distance Vector (AODV) routing algorithm is a routing protocol
designed for ad hoc mobile networks. AODV is capable of both unicast and multicast routing.
It is an on demand algorithm, meaning that it builds routes between nodes only as desired by
source nodes. It maintains these routes as long as they are needed by the sources.
Additionally, AODV forms trees which connect multicast group members. The trees are
composed of the group members and the nodes needed to connect the members.
AODV uses sequence numbers to ensure the freshness of routes. It is loop-free, self-starting,
and scales to large numbers of mobile nodes. The AODV protocol uses route request (RREQ)
messages flooded through the network in order to discover the paths required by a source
node. An intermediate node that receives a RREQ replies to it using a route reply message
only if it has a route to the destination whose corresponding destination sequence number is
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greater or equal to the one contained in the RREQ. The RREQ also contains the most recent
sequence number for the destination of which the source node is aware. A node receiving the
RREQ may send a route reply (RREP) if it is either the destination or if it has a
route to the destination with corresponding sequence number greater than or equal to that
contained in the RREQ. If this is the case, it unicasts a RREP back to the source. Otherwise, it
rebroadcasts the RREQ. Nodes keep track of the RREQ’s source IP address and
broadcast ID. If they receive a RREQ which they have already processed, they discard
the RREQ and do not forward it. As the RREP propagates back to the source nodes set up
forward pointers to the destination. Once the source node receives the RREP, it may begin to
forward data packets to the destination. If the source later receives a RREP containing a
greater sequence number or contains the same sequence number with a smaller hop count, it
may update its routing information for that destination and begin using the better route. As
long as the route remains active, it will continue to be maintained. A route is considered
active as long as there are data packets periodically traveling from the source to the
destination along that path. Once the source stops sending data packets, the links will
time out and eventually be deleted from the intermediate node routing tables. If a link
break occurs while the route is active, the node upstream of the break propagates a route error
(RERR) message to the source node to inform it of the now unreachable destination(s).
Benefits of AODV
The benefits of AODV protocol are that it favors the least congested route instead of the
shortest route and it also supports both unicast and multicast packet transmissions even for
nodes in constant movement. It also responds very quickly to the topological changes that
affects the active routes. AODV does not put any additional overheads on data packets as it
does not make use of source routing.
Limitations of AODV
The limitation of AODV protocol is that it expects/requires that the nodes in the broadcast
medium can detect each others’ broadcasts. It is also possible that a valid route is expired and
the determination of a reasonable expiry time is difficult. The reason behind this is that the
nodes are mobile and their sending rates may differ widely and can change dynamically from
node to node. In addition, as the size of network grows, various performance metrics begin
decreasing. AODV is vulnerable to various kinds of attacks as it based on the assumption that
all nodes must cooperate and without their cooperation no route can be established.
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4.2 DYNAMIC SOURCE ROUTING PROTOCOL (DSR):
Dynamic Source Routing (DSR) is an Ad Hoc routing protocol which is based on the theory
of source-based routing rather than table-based. This protocol is source-initiated rather than
hop-by-hop. This is particularly designed for use in multi hop wireless ad hoc networks of
mobile nodes. Basically, DSR protocol does not need any existing network infrastructure or
administration and this allows the Network to be completely self-organizing and selfconfiguring. This Protocol is composed of two essential parts of route discovery and route
maintenance. Every node maintains a cache to store recently discovered paths. When a node
desires to send a packet to some node, it first checks its entry in the cache. If it is there, then it
uses that path to transmit the packet and also attach its source address on the packet. If it is
not there in the cache or the entry in cache is expired (because of long time idle), the sender
broadcasts a route request packet to all of its neighbors asking for a path to the destination.
The sender will be waiting till the route is discovered. During waiting time, the sender can
perform other tasks such as sending/forwarding other packets. As the route request packet
arrives to any of the nodes, they check from their neighbor or from their caches whether the
destination asked is known or unknown. If route information is known, they send back a route
reply packet to the destination otherwise they broadcast the same route request packet. When
the route is discovered, the required packets will be transmitted by the sender on the
discovered route. Also an entry in the cache will be inserted for the future use. The node will
also maintain the age information of the entry so as to know whether the cache is fresh or not.
When a data packet is received by any intermediate node, it first checks whether the packet is
meant for itself or not. If it is meant for itself (i.e. the intermediate node is the destination),
the packet is received otherwise the same will be forwarded using the path attached on the
data packet. Since in Ad hoc network, any link might fail anytime. Therefore, route
maintenance process will constantly monitors and will also notify the nodes if there is any
failure in the path. Consequently, the nodes will change the entries of their route cache.
Benefits of DSR
One of the main benefit of DSR protocol is that there is no need to keep routing table so as to
route a given data packet as the entire route is contained in the packet header.
Limitations of DSR protocol
Limitations of DSR protocol is that this is not scalable to large networks and even requires
significantly more processing resources than most other protocols. Basically, In order to
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obtain the routing information, each node must spend lot of time to process any control data it
receives, even if it is not the intended recipient.
A comparison of the characteristics of the above three ad hoc routing protocols DSDV, DSR,
and AODV is given in Table 1.
Protocol

DSDV

AODV

DSR

No

No

Yes

Distributed

Yes

Yes

Yes

Unidirectional

No

No

Yes

Multicast

No

Yes

No

Periodic

Yes

Yes

No

No

No

No

property
Multicast
Routes

Link support

Broadcast
QoS Support

Table 1

5. PERFORAMNCE METRICS
In order to evaluate the performance of ad hoc network routing protocols, the following
metrics were considered:
5.1 PACKET DELIVERY FRACTION (PDF) RESULT
PDF is the ratio between the numbers of packets originated by the application layer sources
and the number of packets received by the sinks at the final destination. It will describe the
loss rate that will be seen by the transport protocols, which in turn affects the
maximum throughput that the network can support. In terms of packet delivery ratio, DSR
performs well when the number of nodes is less as the load will be less. However its
performance declines with increased number of nodes due to more traffic in the
network. The performance of DSDV is better with more number of nodes than in comparison
with the other two protocols. The performance of AODV is consistently uniform.
5.2 AVERAGE END TO END DELAY RESULT
The delay is affected by high rate of CBR packets as well. The buffers become full much
quicker, so the packets have to stay in the buffers a much longer period of time before they
are sent. This can be seen at the DSR routing protocol when it was reach around 2400 packets
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at the 0 mobility. For average end-to-end delay, the performance of DSR and AODV

are

almost uniform. However, the performance of DSDV is degrading due to increase in the
number of nodes the load of exchange of routing tables becomes high and the frequency
of exchange also increases due to the mobility of nodes.
5.3 NUMBER OF PACKETS DROPPED
The number of data packets that are not successfully sent to the destination. In terms of
dropped packets, DSDV’s performance is the worst. The performance degrades with the
increase in the number of nodes. AODV and DSR performs consistently well with increase
in the number of nodes.

6. CONCLUSION
It is difficult for the quantitative comparison of the most of the ad hoc routing protocols due
to the fact that simulations have been done independent of one another using different metrics
and using different simulators. This paper does the realistic comparison of three routing
protocols DSDV, AODV and DSR. The significant observation is, simulation results agree
with expected results based on theoretical analysis. As expected, reactive routing protocol
AODV performance is the best considering its ability to maintain connection by periodic
exchange of information, which is required for TCP, based traffic. AODV performs
predictably, delivered virtually all packets at low node mobility, and failing to converge as
node mobility increases. Meanwhile DSR was very good at all mobility rates and movement
speeds and DSDV performs almost as well as DSR, but still requires the transmission of
many routing overhead packets. At higher rates of node mobility it’s actually more expensive
than DSR. Compared the On-Demand (DSR and AODV) and Table-Driven (DSDV)
routing protocols by varying the number of nodes and measured the metrics like end-end
delay, dropped packets, As far as packet delay and dropped packets ratio are concerned,
DSR/AODV performs better than DSDV with large number of nodes. Hence for real time
traffic AODV is preferred over DSR and DSDV. For less number of nodes and less mobility,
DSDV’s performance is superior.
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