
Abstract
A Mobile-Ad-Hoc-Network (MANET) is a collection of wireless 
nodes that can be set up dynamically anywhere and anytime without 
using any pre-existing network infrastructure. Nodes within each 
other’s radio range communicate directly via wireless links, while 
those that are far apart use other nodes as relays in a multi-hop 
routing fashion. Traditionally Ad-Hoc routing protocols are 
typically used to deal with the dynamic nature of these networks, 
which is mainly due to mobility. These protocols typically suffer 
from a number of shortcomings, such as high routing overhead 
and limited scalability. This motivates the work presented in this 
paper, which provides a comparison of AODV and DSR protocols 
in Mobile-Ad-Hoc-Network where mobile clients are connected to 
the wireless network and they are varying with a constant speed. 
Based on extensive simulations, we present a comparative analysis 
covering performance metrics such as Total Packets received, end 
to End delay, average jitter and throughput.
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I. Introduction
The wireless network can be categorized into two main types: 
Infrastructure network and Infrastructure less network. The 
infrastructure network has a fixed architecture with fixed and wired 
gateways. It is also called cellular network (Fig. 1). They have fixed 
base stations which are connected to other base stations through 
wires. The transmission range of the base station constitutes a cell. 
The other type of network infrastructure less network is known as 
Mobile-Ad-Hoc-Network (MANET).These networks have no 
fixed routers (Fig. 1). 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 [6].                                                                                

 

Fig. 1: Infrastructure and Ad-Hoc Network

The further variation of mobile Ad-Hoc networks is Homogenous 
network and Heterogeneous networks (Fig. 2). Since no base 
stations are required, ad hoc networks can be deployed quickly, 
without having to perform any advance planning or construction 
of expensive network infrastructure. Hence, such networks are 
ideally suited for applications where such infrastructure is either 
unavailable or unreliable. Typical applications include military 
communication networks in battlefields, emergency rescue 
operations, undersea operations, environmental monitoring, and 
space exploration.

Fig. 2: Heterogeneous Network

II. Routing Prorocols
Routing support for mobile hosts is presently being formulated 
as “mobile IP” technology [5]–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 should be forwarded. In addition, the mobile 
agent registers itself with that foreign agent on us, the foreign 
network. Thus, all packets intended for the mobile agent on the 
foreign network. Thus, all packets intended for the mobile agent 
are forwarded by the home agent to the foreign agent who 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. No 
one on the outside networks need to know that the mobile agent 
moved [5].
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 (or named city) requires address management, protocol 
inter operability and enhancements and the like, but core network 
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functions such as hope by hope routing still presently relay upon 
pre existing routing protocols operating with in the fixed network 
[3].

Fig. 3: Categorization of Ad-Hoc Routing Protocols

A. AODV (AD-HOC ON DEMAND DISTANCE VECTOR):
Ad hoc On-Demand Destination Vector, (AODV) is a distance 
vector routing protocol that is reactive. The reactive property of the 
routing protocol implies that it only requests a route when it needs 
one and does not require that the mobile nodes maintain routes to 
destinations that are not communicating [1]. AODV guarantees 
loop-free routes by using sequence number that indicate how new, 
or fresh, a route is [10]. AODV requires each node to maintain a 
routing table containing one route entry for each destination that 
the node is communicating with [3]. Each route entry keeps track 
of certain fields. Some of these fields are:
Destination IP Address: The IP address of the destination for which 
a route is supplied
Destination sequence number: The destination sequence number 
associated to the route
Next Hop: Either the destination itself or an intermediate node 
designated to forward packets to the destination
Hop Count: The number of hops from the originator IP Address 
to the Destination IP Address Lifetime: The time in milliseconds 
for which nodes receiving the RREP consider the route to be 
valid Routing flags: the state of the route; up (valid), down (not 
valid) or in repair.

B. DYNAMIC SOURCE ROUTING (DSR):
Dynamic source Routing (DSR) is a reactive routing protocol that 
uses source routing to send packets. It is reactive like AODV which 
means that it only requests a route when it needs one and does not 
require that the nodes maintain routes to destinations that are not 
communicating. It uses source routing which means that the source 
must know the complete hop sequence to destination [1]. Each 
node maintains a route cache, where all routes it knows are stored. 
The route discovery process is initiated only if the desired route 
cannot be found in the route cache. To limit the number of route 
requests propagated, a node processes the route request message 
only if it has not already received the message and its address is 
not present in the route record of the message [3].
As mentioned before, DSR uses source routing, i.e. the source 
determines the complete sequence of hops that each packet should 
traverse. This requires that the sequence of hops is included in 
each packet’s header. A negative consequence of this is the routing 

overhead every packet has to carry. However, one big advantage is 
that intermediate nodes can learn routes from the source routes in 
the packets they receive. Since finding a route is generally a costly 
operation in terms of time, bandwidth and energy, this is a strong 
argument for using source routing. Another advantage of source 
routing is that it avoids the need for up-to-date routing information 
in the intermediate is included in the packets. Finally, it avoids 
routing loops easily because the complete route is determined by 
a single node instead of making the decision hop-by-hop.

III. SIMULATION ENVIRONMENT

A. SETUP:
To evaluate and compare the effectiveness of these routing protocols 
in a Mobile Ad-Hoc network, we performed extensive simulations in 
QualNet5.0. Each simulation is carried out under a constant mobility. 
The simulation parameters are listed in Table 1.
Table 1: Simulation Parameters

Experiment 
Parameter

Experiment 
Value

Description

Simulation 
Time

399 S Simulation Duration

Terrain 
Dimension

[1500*1500]m X,Y Dimension of 
motion

No. of mobile 
nodes

10 No. of nodes in a 
network

Node Placement Random 
Waypoint

Change Direction 
randomly

Mobility Speed 0-10 mps Mobility of nodes
No. of 
Connection

4 Connections

Mobility Model Random Mobility direction
Routing 
Protocols

AODV,DSR Path-finding

MAC Protocol Wireless Protocol

B. SCENARIO DESIGN

Fig. 4: Simulation Scenario Design with 10 nodes and 4 CBR 
Links

C. Mobility Model
We use the random waypoint model [2], in which a node waits 
for the pause interval time and then moves to a randomly chosen 
position with a velocity chosen randomly between 0 m/s to 10 
m/s, wait there for the pause time, and then moves to another 
position [4].
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D. Communication Model
The 802.11 Distribution Coordination Function (DCF) is used as 
the MAC layer. All ROUTE_REQUEST packets are broadcasted 
using the un-slotted Carrier Sense Multiple Access protocol with 
Collision Avoidance (CSMA/CA).In CSMA/CA, each sending 
node waits for a vacant channel by sensing the channel. If the 
channel is clear, then the node seizes the channel and transmits 
the packet. In case of a collision, the colliding stations abort 
transmission and wait for making the channel free.

E. Metrics

1. Packet Loss
This is the number of packets lost due to incorrect or unavailable 
routes and MAC layer collisions.

       

Protocols Value
AODV 1.3
DSR 1.3

         AODV             DSR
Fig. 5: Packet Loss Ratio

2. Aggregate Good put
It is the total amount of application layer data in bps that is 
successfully transmitted in the network.

   

Protocols Value
AODV 3328
DSR 11605.3

                 
           AODV         DSR

Fig. 6: Aggregate Good put

3. Packet Delivery Percentage
It is the ratio between the numbers of packets received by the 
application layer of destination nodes to the number of packets sent 
by the application layer of source nodes.

    

Protocols Value
AODV 24
DSR 24

           AODV               DSR
Fig. 7: Packets sent by the source nodes

    

 

Protocols Value
AODV 6.5
DSR 22.667

           AODV               DSR
Fig. 8: Packets received by the destination nodes

4. Routing Packet Overhead
This is the ration between the total control packets generated to 
the total data packets during the simulation time.

    

Protocols Value
AODV 24
DSR 24

         AODV                 DSR
Fig. 9: Routing Protocols Overhead

5. Throughput
It is the average rate of successful message delivery over a 
communication channel.

      

Protocols Value
AODV 1537.5
DSR 3659

         AODV             DSR
Fig. 10: Throughput Ratio

6. Average End to End Delay
End-to-end delay refers to the time taken for a packet to be 
transmitted across a network from source to destination.

 

Protocols Value
AODV 0.32961
DSR 0.741488

           AODV                 DSR
Fig. 11: Average End to End Delay
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7. Path Optimality
The ratio between the numbers of hops of the shortest path to the 
number of hops in the actual path taken by the packets.

   

Protocols Value
AODV 4.3
DSR 10.1

            AODV                    DSR
Fig. 12: Shortest path vs. Actual Path

IV. Results And Analysis
Here the performance metrics of AODV and DSR protocols 
are studied (From Fig. 5 to Fig. 12).  I have studied the impact 
of mobility by changing the path in random direction, packet 
loss, Packet Delivery Ratio. In the first metric: packet loss, both 
protocols gives same performance. In metric Packet Delivery 
Ratio, DSR gives the better performance than AODV. In metric 
throughput, DSR gives better performance instead of AODV. In 
metric Aggregate good put, DSR successfully submit the more 
number of bits into the network. If we consider the above mentioned 
metrics, then we analyze that DSR gives better performance than 
AODV.

V. Conclusion
The performance of routing protocols AODV and DSR depends 
heavily on much kind of design scenarios. One of these designs is 
shown here. I use QualNet5.0 to show the performance of AODV 
and DSR protocols during data communication.This study was 
conducted to evaluate two of MANET routing protocols which are 
AODV and DSR. These routing protocols are compared in term of 
packet delivery ratio, routing overhead, throughput and average 
end to end delay using QualNet5.0 Simulator on the Windows 
platform. Performance of each routing protocol has been analyzed 
and evaluated accordingly based on different number of nodes over 
different area size with different pause time. For the simulation 
result, all routing protocols perform well according to performance 
metrics that have been selected. For packet loss ratio, AODV and 
DSR perform equally well. For average good put, DSR submits 
more number of bits on to the network. For packet delivery ratio 
metric, performance of DSR routing protocol is better than AODV. 
In terms of throughput, DSR perform well. Finally, for average 
end to end delay, DSR is lower than AODV, for the nodes equal 
to 10. Hopefully, the result of this study can be used as reference 
for the future work.
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