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Abstract 

MANET stands for Mobile Ad-hoc network, in which mobile nodes are connected with each other through 
wireless connection. In this paper we are analyzing the performance of three routing protocols AODV (Ad hoc On-
Demand Distance Vector Routing), DSR (Dynamic Source Routing) and DSDV (Destination-Sequenced Distance 
Vector routing). Comparison of these wireless multi-hop routing protocols, which will be based on the performance 
metrics, Packet Delivery Ratio (PDR), End to End delay and Throughput, with varying the number of nodes and 
speed. Simulation of these protocols provides the results which shows better performance of a protocol under a 
particular situation. The simulation is carried out using Network Simulator, due to its open source simplicity and 
free availability.  
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I. Introduction 
A mobile Ad-hoc network (MANET) is a 

collection of nodes where the nodes will self configure 
and self organize themselves forming a wireless medium 
without any requirement of stationary infrastructure like 
base station. In these networks each node will not only 
act as a host but also acts as a router. Due to mobility of 
nodes, the topology of the network is dynamic that is, it 
changes most of the time. Some examples where the 
possible use of Ad-hoc networks are in military, in 
emergency situation like hurricanes, earth quakes, 
conferences etc. One of the main issues in Ad-hoc 
networks is to develop a routing protocol which must be 
capable of handling very large number of nodes with 
limited bandwidth and power availability. Also they 
should respond quickly to the hosts that broken or newly 
formed in various locations. Many protocols have been 
proposed to solve these problems in the ad-hoc networks. 
In this project we are mainly analyzing the performance 
of three routing protocols AODV(Ad hoc On-Demand 
Distance Vector Routing),DSR(Dynamic Source 
Routing)and DSDV(Destination-Sequenced Distance 
Vector routing).We evaluate performance of routing 
protocols based on performance. We need to study the 
behavior of each every protocol how they performing in 
different scenarios and to find, which protocol performs 
better under a particular situation. 

 

II. Description of Manet Routing Protocols 
There are three types of routing protocols. 

Reactive, Proactive and Hybrid. Proactive protocols are 
Table driven protocols and maintain a routing table and 
Reactive protocols are On-Demand protocols and do not 
maintain a routing table Where Hybrid protocols are 
combine the proactive and reactive approaches. 
Following figure shows the classification of routing 
protocols. 

We use three routing protocols in our 
simulation. AODV, DSR and DSDV. The mobile ad-hoc 
routing protocols considered in this study  describes. 

 
Fig.1 MANET Routing Protocols 

 
A. Ad hoc On-Demand Distance Vector Routing (AODV) 

AODV is a very simple, efficient, and effective 
routing protocol for Mobile Ad-hoc Networks which do 
not have fixed topology. This algorithm was motivated 
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by the limited bandwidth that is available in the media 
that are used for wireless communications. It borrows 
most of the advantageous concepts from DSR and DSDV 
algorithms. The on demand route discovery and route 
maintenance from DSR and hop-by-hop routing, usage of 
node sequence numbers from DSDV make the algorithm 
cope up with topology and routing information. This 
protocol performs Route Discovery using control 
messages Route Request (RREQ) and Route Reply 
(RREP). In AODV, routes are set up by flooding the 
network with RREQ packets which, however, do not 
collect the list of the traversed hops. Rather, as a RREQ 
traverses the network, the traversed mobile nodes store 
information about the source, the destination, and the 
mobile node from which they received the RREQ. The 
later information is used to set up the reverse path back 
to the source. When the RREQ reaches a mobile node, 
that knows a route to the destination or the destination 
itself, the mobile node responds to the source with a 
packet (RREP) which is routed through the reverse path 
set up by the RREQ. This sets the forward route from the 
source to the destination. To avoid overburdening the 
mobiles with information about routes which are no 
longer (if ever) used, nodes discard this information after 
a timeout. When either destination or intermediate node 
moves, a Route Error (RERR) is sent to the affected 
source nodes. When source node receives the RERR, it 
can reinitiate route discovery if the route is still needed. 
Neighborhood information is obtained by periodically 
broadcasting Hello packets [6]. For the maintenance of 
the routes, two methods can be used a) ack messages in 
MAC level or b) HELLO messages in network layer [7]. 

 
B. Dynamic Source Routing (DSR) 

The Dynamic Source Routing protocol (DSR) is 
a simple and efficient routing protocol designed 
specifically for use in multi-hop wireless ad hoc 
networks of mobile nodes. DSR allows the network to be 
completely self organizing and self-configuring, without 
the need for an existing network infrastructure or 
administration.DSR has been implemented by numerous 
groups, and deployed on several test beds. Networks 
using the DSR protocol have been connected to the 
Internet. DSR can inter operate with Mobile IP, and 
nodes using Mobile IP and DSR have seamlessly 
migrated between WLAN, cellular data services, and 
DSR mobile ad hoc networks. The protocol is composed 
of the two main mechanisms which work together to 
allow nodes to dis-cover and maintain routes to arbitrary 
destinations in the ad hoc network. An optimum path for 
a communication be-tween a source node and target node 
is determined by Route Discovery process. Route 
Maintenance ensures that the communication path 
remains optimum and loop-free according the change in 

network conditions, even if this requires altering the 
route during a transmission. Route Reply would only be 
generated if the message has reached the projected 
destination node (route record which is firstly contained 
in Route Request would be inserted into the Route 
Reply). To return the Route Reply, the destination node 
must have a route to the source node. If the route is in the 
route cache of target node, the route would be used. 
Otherwise, the node will reverse the route based on the 
route record in the Route Reply message header 
(symmetric links). In the event of fatal transmission, the 
Route Maintenance Phase is initiated whereby the Route 
Error packets are generated at a node. The incorrect hop 
will be detached from the node's route cache; all routes 
containing the hop are reduced at that point. Again, the 
Route Discovery Phase is initiated to determine the most 
viable route. It is beacon-less and hence it does not have 
need of periodic hello packet (beacon) transmissions, 
which are used by a node to inform its neighbors of its 
presence. The fundamental approach of this protocol 
during the route creation phase is to launch a route by 
flooding Route-Request packets in the network. The 
destination node, on getting a Route Request packet, 
responds by transferring a Route Reply packet back to 
the source, which carries the route traversed by the Route 
Request packet received.  

 
C. Destination Sequence Distance Vector (DSDV) 

The Destination-Sequenced Distance Vector 
(DSDV) routing protocol [9] is a proactive routing 
protocol which is based on the Bellman-Ford algorithm. 
Each node in the network maintains a routing table 
which contains all available destinations with associated 
next hop towards them, metric and destination sequence 
numbers. Routing tables are updated by exchanging 
periodic messages (routing information) between mobile 
nodes. Each node periodically broadcasts its routing table 
to its neighbors. Broadcasting of the information is done 
with Network Protocol Data Units (NPDU) in two ways: 
a full dump and an incremental dump. A full dump 
requires multiple NPDUs, while the incremental requires 
only one NPDU to fit in all the information. A receiving 
node updates its table if it has received a better or a new 
route. When an information packet is received from 
another node, the receiver compares the new sequence 
number with the available sequence number for that 
entry. If that sequence number is larger, the entry will be 
updated with the new sequence number. If the 
information arrives with the same sequence number, the 
metric entry will be required. If the number of hops is 
smaller than the previous entry, the table will be updated. 
Update is performed periodically or when a significant 
change in the routing table is detected since the last 
update. If the network topology changes frequently, a full 
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dump will be carried out, since an incremental dump will 
cause less traffic in a stable network topology. Route 
selection is performed according to the metric and 
sequence number criteria. The sequence number 
represents also the time indication that the destination 
node sends, allowing routing table update. If two 
identical routes are possible, the route with the larger 
sequence number will be saved and used, while the other 
will be destroyed.  

 
III. Simulation Model and Performance 

We evaluate performance of three routing 
protocols using NS-2 simulator [9]. To evaluate 
performance we use three matrices Packet delivery ratio, 
end-to-end delay and throughput. 

• Packet delivery ratio: It is the ratio of the 
number of data packets received by the 
destination node to the number of data packets 
sent by the source mobile node. It can be 
evaluated in terms of percentage (%) [5].  

• End-to-end delay: This is the average time delay 
for data packets from the source node to the 
destination node. To find out the end-to-end 
delay the difference of packet sent and received 
time was stored and then dividing the total time 
difference over the total number of packet 
received gave the average end-to-end delay for 
the received packets. The performance is better 
when packet end to-end delay is low [1].  

• Throughput: It is the rate of successfully 
transmitted data packets in a unit time in the 
Network during the simulation [7]. 

 
D. Simulation Model 

The simulations were performed using Network 
Simulator 2 (NS-2.34)[11]. The traffic sources are 
Constant Bit Rate (CBR). The source destination pairs 
are spread randomly over the network. The mobility 
model uses „random waypoint model‟ in a rectangular 
field of 500m x 500m.In Table 3.1.1 we have 
summarized the model parameters that have been used 
for our experiments. 

 

Parameter Values 

Protocols AODV,DSR and DSDV 

Simulation time 100s 

Number of Nodes 10,20,30 

Simulation area 500 m × 500 m 

Pause Time 0 s 

Traffic Type CBR 

Maximum Speed 10,20,30,40,50,60 

Mobility Model Random Waypoint 

Network Simulator NS 2.34 
Table 3.1.1 simulation parameter 

 
IV. Comparison Between AODV, DSR AND 

DSDV Routing Protocols 
Packet Delivery Ratio 

 
Fig.4.1.1 Packet delivery ratio for 10 nodes 

 
Fig.4.1.2 Packet delivery ratio for 20 node 

 
Fig.4.1.3 Packet delivery ratio for 30 nodes 
As it can be seen from the above graphs we 

evaluate performance of AODV,DSR and DSDV for 
varying speed from 10m/s to 60m/for every number of 
nodes 10,20 and30 that we take in evaluation Packet 
delivery ratio for AODV is up to 95% to 100%.Pecket 
delivery ratio for DSR degrade up to 80% when speed 
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increase. Performance of AODV protocol is better then 
DSR protocol for higher speed. Packet delivery ratio for 
DSDV is 45% to 70% and for high speed it degrades its 
performance up to 45%. AODV and DSR gives higher 
Packet delivery ratio then DSDV.At lower speed all three 
protocols perform well then higher speed. At speed 
10m/s AODV and DSR deliver packets up to 100% and 
DSDV deliver packet unto 80% but at highest speed 
60m/s AODV deliver packet up to 95%,DSR deliver 
packet up to 80% and DSDV deliver packet up to 
45%.As per evaluation of performance AODV and DSR 
routing protocols can deliver more packets then DSDV 
routing protocol. 

 
End-to-end delay 

 
Fig.4.2.1 End-to-end delay for 10 nodes 

 
Fig.4.2.2 End-to-end delay for 20 nodes 

 
Fig.4.2.3 End-to-end delay for 30 nodes 

As it can be seen from the above results, end to 
end delay is higher in DSR followed by DSDV and 
AODV. DSDV having the lowest and most stable End to 
End Delay in mobility. DSR is a On-Demand source 
routing protocol, and this is the major reason for it 
having a higher End-to-End Delay, where route is looked 
only when needed and there is a route Discovery 
mechanism happening every time and it also has to carry 
a large overhead each time, thus the higher delay. AODV 
on the other hand has only one route per destination in 
the routing table, which is constantly updated based on 
sequence number and DSDV has to continuously update 
the whole routing table periodically and when needed, 

which leads to a slight delay in delivery. The end to end 
delay does not change with increase in the number of 
nodes as the source and destination are in the same place 
moving with same speed, the increased number of nodes 
only might increase number of hops. 

 
V. Conclusion 

Our simulation work illustrates the performance 
of three routing protocols AODV, DSR and  DSDV. The 
paper presents a study of the performance of routing 
protocols, used in MANETs. In the above simulation 
results. 

• Comparative Packet delivery ratio graphs show 
that, the Packet delivery ratio of AODV is 
better than DSDV and DSR for 10-nodes, 20-
nodes and 30-node scenario. When we increase 
speed from 10m/s to 60m/s ratio of delivered 
packet is degreed for all three routing protocols. 

 
• Comparative Graphs for end-to-end delay shows 

that end-to-end delay for DSR protocol is higher 
than AODV and DSDV.End-to-end delay for 
DSDV is lowest from 0sec to 0.1sec and most 
stable then DSR and AODV routing protocols. 

Comparative Graphs for throughput shows that 
throughput for AODV is slightly higher then DSR 
routing protocol.DSDV has lowest throughput then both 
AODV and DSR routing protocols. 
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