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Abstract- These devices can communication with other nodes that immediately within their radio range or one that is 
outside their radio range. For the later, the nodes should deploy an intermediate node to be the router to route the packet 
from the source toward the destination. The Wireless Ad-hoc Networks do not have gateway, every node can act as the 
gateway. Although since 1990s’, lots of research has been done on this particular field, it has often been questioned as to 
whether the architecture of Mobile Ad-hoc. Networks is a fundamental architecture. The comparison of these protocols is 
base on different performance metrics, which are throughput, packet delivery ratio, routing overheads, packet drop and 
average end to end delay. The performance evaluation has been done by using simulation tool NS2 (Network Simulator) 
which is the main simulator. Main objective of this paper is to evaluate the performance of various ad-hoc networks routing 
protocols viz. DSDV (Destination Sequence Distance Vector), DSR (Dynamic Source Routing) and AODV (Ad-hoc On 
Demand Distance Vector) 
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I. INTRODUCTION 
 
The latest advancement in wireless technology and its 
applications received a lot of attention. An ad hoc 
network is one such recent technology, which gives a 
new paradigm for wireless self-organized networks. 
Ad hoc networks are simple peer-to- peer networks, 
self-organized and with no fixed infrastructure. They 
are used in military oriented tactical operations, for 
emergency law enforcement, and in rescue 
missions.A Mobile Ad hoc Network (MANET) is a 
collection of self configurable mobile node connected 
through wireless links. In MANET nodes which are 
within the range of each other can connect directly 
where as nodes which are not in the vicinity of each 
other rely on the intermediate node for 
communication. Some special characteristics of 
MANET like dynamic topology, fast deployment, 
robustness make this technology an interesting 
research area. Each node in MANET can work as a 
sender, receiver as well as router. Communication in 
the network depends upon the trust on each other. 
Communication can work properly if each node co-
operate for data transmission.  
 
1.1 INTRODUCTION TO AD HOC NETWORKS 
A wireless mobile ad hoc network consists of mobile 
nodes that are interconnected by wireless-multi-hop 
communication paths. These ad hoc wireless 
networks are selfcreating, self-organizing, and self-
administering.  

 
Figure 1.1: “A sample ad hoc network consisting of mobile 

nodes” 

These mobile ad hoc networks offer unique benefits 
and versatility for certain environments and 
applications. With no prerequisites of fixed 
infrastructure or base stations, they can be created 
and used anytime, anywhere. Such networks could be 
intrinsically fault-resilient, for they do not operate 
under the limitations of a fixed topology. Since all 
nodes are allowed to be mobile, the topology of such 
networks is necessarily time varying. The addition 
and deletion of nodes occur only by interactions with 
other nodes. Thus these types of networks offer many 
advantages where setting up wired- line networks is 
not feasible. Such advantages attracted immediate 
interest in its early use among military, police, and 
rescue agencies, and especially under disorganized or 
hostile environments, including isolated scenes of 
natural disaster and armed conflict.Recently, home or 
small-office networking and collaborative computing 
with laptop computers in a small area (e.g., a 
conference or classroom, single building, convention 
center, etc.) have emerged as other major areas of 
application. In addition, people have recognized from 
the beginning that ad hoc networking has an obvious, 
potential use in all the traditional areas of interest for 
mobile computing. 
 
1.2 AD HOC WIRELESS NETWORK: 
OPERATING PRINCIPLES 
To illustrate the general operating principles of a 
mobile ad hoc network, consider figure, which 
depicts the peer-level, multi-hop representation of a 
sample ad hoc network. Here, mobile node A 
communicates directly (single-hop) with another such 
node B whenever a radio channel with adequate 
propagation characteristics is available between them. 
Otherwise, multi-hop communication is necessary 
where one or more intermediate nodes must act as a 
relay (router) between the communicating nodes. For 
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example, there is no direct radio channel (sho wn by 
the lines) between A and C or between A and E as 
shown in figure. Nodes B and D must serve as 
intermediate routers for communication between A 
and C, and between A and E, respectively. Thus, a 
distinguishing feature of ad hoc networks is that all 
nodes must be able to function as routers on demand 
along with acting as source and destination for 
packets. To prevent packets from traversing infinitely 
long paths, an obvious essential requirement for 
choosing a path is that it must be loop-free. And this 
loop- free path between a pair of nodes is called a 
route. 
 
2.1 COMMON PROBLEMS IN WIRELESS AD 
HOC NETWORKS 
The characteristics of the wireless medium make 
wireless networks fundamentally different from wired 
networks. Specifically, as indicated in [IEE99]: 
- the wireless medium has neither absolute nor readily 
observable boundaries outside of which stations are 
known to be unable to receive network frames; 
- the channel is unprotected from outside signals; 
- the wireless medium is significantly less reliable 
than wired media; 
- the channel has time-varying and asymmetric 
propagation properties. 
 

 
Figure 2.1: The “hidden station” problem. 

 
In wireless (ad hoc) networks that rely upon a carrier-
sensing random access protocol, like the IEEE 
802.11, the wireless medium characteristics generate 
complex phenomena such as the hidden station and 
the exposed station problems. Figure 4 shows a 
typical “hidden station” scenario. Let us assume that 
station B is in the transmitting range of both A and C, 
but A and C can not hear each other. Let us also 
assume that A is transmitting to B. If C has a frame to 
be transmitted to B, according to the DFC protocol, it 
senses the medium and finds it free because it is not 
able to hear A’s transmissions. Therefore, it starts 
transmitting the frame but this transmission will 
results in a collision at the destination Station  

 

 
Figure2.2:Virtual Career sensing mechanism. 

The hidden station problem can be alleviated by 
extending the basic mechanism by a virtual carrier 
sensing mechanism (also referred to as floor 
acquisition mechanism) that is based on two control 
frames: Request To Send (RTS) and Clear To Send 
(CTS), respectively. According to this mechanism, 
before transmitting a data frame, the source station 
sends a short control frame, named 
RTS, to the receiving station announcing the 
upcoming frame transmission (see Figure ). Upon 
receiving the RTS frame, the destination station 
replies by a CTS frame to indicate that it is ready to 
receive the data frame. Both the RTS and CTS frames 
contain the total duration of the transmission, i.e., the 
overall time interval needed to transmit the data 
frame and the related ACK. This information can be 
read by any station within the transmission range of 
either the source or thedestination station. Such a 
station uses this information to set up a timer called 
Network Allocation Vector (NAV). While the NAV 
timer is greater than zero the station must refrain 
from accessing the wireless medium. By using the 
RTS/CTS mechanism, stations may become aware of 
transmissions from hidden station and on how long 
the channel will be used for these 
transmissions.Figure  depicts a typical scenario where 
the “exposed station” problem may occur. Let us 
assume that Station A and Station C can hear 
transmissions from B, but Station A can not hear 
transmissions from C. Let us also assume that Station 
B is transmitting to Station A and Station C receives a 
frame to be transmitted to D. According to the DCF 
protocol, C senses the medium and finds it busy 
because of B’s transmission. Therefore, it refrain 
from transmitting to D although this transmission 
would not cause a collision at A. The “exposed 
station” problem may thus result in a throughput 
reduction.                              
 
2.2: AD HOC NETWORK APPLICATIONS: 
Generally, ad hoc networks are suitable for all 
situations in which a temporary communication is 
desired or in case the building of network 
infrastructure not possible. As a matter of fact, any 
day-to-day application such as electronic email and 
file transfer can be considered to be easily deployable 
within an ad hoc network environment. Web services 
are also possible in case any node in the network can 
serve as a gateway to the outside world. In this 
discussion, we need not emphasize the wide range of 
possible military applications using ad hoc networks.      
The following are some well-known ad hoc network 
applications: 
 

• COLLABORATIVE WORK – 
CONFERENCING 
Perhaps the prototypical application requiring the 
establishment of an ad hoc network is mobile 
conferencing. For some business environments, the 
need for collaborative computing might be more 
important outside office environments than inside. 
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Today’s project environments are heavily 
computerized. For projects in a very broad range of 
industries, the need for creating an ad hoc network 
seems clear. 
 
• CRISIS AND CATASTROPHE SCENARIO 
MANAGEMENT APPLICATIONS 
A very popular scenario in the literature is the use of 
ad hoc networks in emergency situations. These arise, 
for example, as a result of a large   natural disasters 
like an earthquake Where  the entire communications 
infrastructure is in disarray and the communication 
medium (cable, glass fiber) is partially or completely 
damaged. Restoring communications quickly is 
essential. By using ad hoc networks, the 
communications could be set up in hours instead of 
days/weeks required for wire-line communications. 
 
• PERSONAL AREA NETWORKING AND 
BLUETOOTH 
A Personal Area Network (PAN) is a short-range, 
localized network where nodes are usually associated 
with a given person. These nodes could be attached to 
someone’s pulse watch, belt and so on. In these 
scenarios, mobility is only a major consideration 
when interaction among several PANs is necessary.  
 
II. SIMULATION SOFTWARE THE 

NETWORK SIMULATOR NS-2:  
 
The network simulator ns-2 [NS-2] is discrete event 
simulation software for network simulations. Ns-2 
began as a variant of the REAL network simulator 
[REAL Network Simulator] in 1989. The latest  
version, ns-allinone-2.28, supports simulation for four 
routing protocols for ad-hoc wireless networks such 
as AODV, TORA, DSDV, and DSR. Ns-2 is written 
in C++ programming language and Object Tool 
Common Language (OTCL). Although ns-2 can be 
built on various platforms, we chose a Linux platform 
[FEDORA] for this paper,.To run a simulation with 
ns-2, the user must write the simulation script in 
OTCL,get the simulation results in an output trace 
file, and analyze the results by using the awk  
command, Perl scripts, or any other trace analysis 
available program. For this paper, we developed our 
own program written in Java programming language 
to analyze the ns-2 trace files and to calculate the four 
quantitative metrics that we use for the evaluation of 
the tested routing protocols. Ns-2 also offers a visual 
representation of the simulated network by tracing 
nodes’ movements and events and writing them in a 
network animator (NAM) file. However, ns-2, an 
open software that has been built by a number of 
different developers, suffers from a number of known 
and unknown bugs.is an object oriented simulator, 
written in C++, with an OTcl interpreter as a 
frontend. ns uses two languages because simulator 
has two different kinds of things it needs to do. On 
one hand, detailed simulations of protocols require a 

systems programming language which can efficiently 
manipulate bytes, packet headers, and implement 
algorithms that run over large data sets. For these 
tasks run-time speed is important and turn-around 
time (run simulation, find bug, fix bug, recompile, re-
run) is less important. NS-2 meets both of  needs with 
two languages, C++ and OTcl .C++ is fast to run but 
slower to change, making it suitable for detailed 
protocol implementation. OTcl runs much slower but 
can be changed very quickly (and interactively), 
making it ideal for simulation configuration. In NS-2, 
the frontend of the program is written in TCL(Tool 
Command Language). The backend of NS-2 
simulator is written in C++ and when the tcl program 
is compiled, a trace file and namfile are created which 
define the movement pattern of the nodes and keeps 
track of the number of packets sent, number of hops 
between 2 nodes, connection type etc at each instance 
of time. In addition to these, a scenario file defining 
the destination of mobile nodes along with their 
speeds and a connection pattern file (CBR file) 
defining the connection pattern, topology and packet 
type are also used to create the trace files and nam 
files which are then used by the simulator to simulate 
the network. The scenario and cbr files are generated 
by using the following commands in the appropriate 
directory respectively.  
 
./setdest -n <num_of_nodes> -p pausetime -s 
<maxspeed> -t <simtime> -x <maxx> -y <maxy>  
ns cbrgen.tcl [-type cbf|tcp] [-nn nodes] [-seed seed] 
[-mc connections] [-rate rate] 
 

 
                                                                         
III. ROUTING PROTOCOL CHOSEN FOR 

SIMULATION 
 
After the study and the evolution of the routing 
protocols We choose one proactive (DSDV) & One 
Reactive (AODV) Ad-Hoc H/W Routing Protocols 
For Simulation. 
 
4.1PROBLEMDESCRIPTIONWITHPERFORM
ANCE METRICS: The simulation experiments are 
carried out using NS-2 Network Simulator.Purpose of 
Simulation is to compare the performance of DSDV 
& AODV Routing Protocols With Variable 
Node,Speed & Pause time.The following metrics are 
used to compare the performance of two routing 
protocols. 
(1) Packet-Delivery Fraction-It is the ratio of 
total number of CBR Packets received by destination 
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over total number of CBR Packets sent by CBR 
Source. 
(2) End-To-End Delay-The average time taken 
to route the packet from source to destination. 
(3) Packet Loss-No.of Packet Loss during 
transmission from source to destination. 

4.2 SIMULATION OF DSDV & AODV: My  aim 
here was to simulate DSDV & AODV Routing 
protocols with variable speed & pause time (At a time 
one variable another is constant) For different –
different node density The simulation is carried out to 
check the behavior of the routing protocols with basis 
of predescribed metrices.For the simulation of routing 
protocols we used continuous Bit rate (CBR) Files & 
Scenariofiles (scean files).These CBR & SCEAN 
Files Are using in protocol simulation which gives 
NAM & TRACE File. 
 
4.3. MOVEMENT & TRAFFIC PATTERN: The 
traffic source used in simulation are CBR files is used 
to store the traffic connections for a large numer of 
nodes.The generator script is available under “/indep-
utils/cmu-scen-gen”Directory and the file name is 
cbrgen.tcl.The Basic command for generation of CBR 
Files. 
 
Ns cbrgen.tcl (-type) CBR (-nn node) (-speed 1.0) (-
mc connections) (rate value >CBR-10-test)(file 
name) Sceinario file is used to store the initial 
position of the node & Movement of nodes at 
different times & their speed Etc.It is very difficult to 
manually give initial position,movement of the nodes 
and speed for speed for each movement with different 
time.So we use a sceanfile (node movement nodes) 
which is available under “ns/indep-utils/cmu-scen-
gen/setdest”-directory.Scean File is generate by using 
command given below. 
 
/setdest (-n no.of nodes) (-p pause time) (-s 
maxspeed) (-t simulation) (-x max X) (-Y Max) > 
(Movement file name). 
 
 4.3.2 SIMULATION ANALYSIS:The simulation 
results are shown in the form of graphs.Graph show 
comparison between the Adhoc network routing 
protocols by varying different no of nodes (10,20,30) 
on the basis of the previously mentioned metrics as 
function of speed & pause time………………. 
 
VARIATION IN PAUSE TIME 
Pause time in MANET Corresponds to the period of 
time for which a node halts at a intermediate node 
before moving to destination Point.Basically It shows 
the Mobility characteristics of a node.A high pause 
time corresponds to low mobility & low pause time 
corresponds to high mobility.So in this work shows 
that diff.values of performance metrics as already 
mentioned previous section with a variation in pause 

time 10 to 50 sec.corresponding to the different 
wirless N/W Of 10,30&50 Node with Constant speed. 
 
PACKET DELIVERY FRACTION VS PAUSE 
TIME 
Fig.(a)(b)(c) shows a comparison between both the 
routing protocols.Graph are plotted b/w PDF & Pause 
time (10-50sec.) For different no.of nodes 
(10,30,50).From fig.a,b,c,it can be observed that in 
DSDV & AODV With low N/W Load PDF is higher 
in comparison to high N/W Load (30,50).It means  is 
that when we in n. of nodes (load) for Adhoc-
Network wireless N/W the PDF will be 
decreases.This Is be because with increase in N/W 
load,no.n availability of routes from sorce to the 
destination.With increase in pause time the PDF Of 
AODV & DSDV is continuously descrease for node 
10.For node 30,50 PDF for AODV Protocols 
maintain its constant value but PDF For DSDV is 
descrease with higher value of pause time.Average 
end-to-end delay Vs Pause time Fig.4,5,6 shows the 
plot b/w average end-to-end delay & pause time for 
10,30&50 nodes. each graph (4,5,6)indicates that the 
delay for AODV Is higher than DSDV Because 
AODV contain next hop address towards destination. 
So when node moves and link breaks, and it again 
initiate route discovery process, which will consume 
more time.These graphs show that when the N/W 
Load increased the delay is continuously increase. 
This is because with increases in network load the 
routing load also increases significantly which leads 
to non-availability of routes from source to the 
destination. 
 
PACKET LOSS VS PAUSE TIME 
Fig.7,8,9 shows the plot b/w Packet loss & pause 
time for 10,30&50 nodes.Each graph (7,8,9) show 
that the Packet loss for AODV Is less as compare to 
DSDV Protocol for different-different wireless 
nodes.Packet loss for DSDV Is higher than AODV 
Because DSDV is a table driven Protocol,It is not a 
on demand protocol.DSDV maintain its updated 
routing table for transmission of data from source to 
destination when nodes are moving rapidally from 
one place to another place DSDV Maintained routing 
tables are up dated for small N/W But when the N/W 
Is large.it is not possible to maintained Routing tables 
properly.So in this Condition there are lack of 
alternate routes & Packet loss increased.While 
AODV is a ondemand routing protocol AODV 
Operation is totally depends on Route 
Request(RERQ) & Rout Reply.So the Packet Loss in 
AODV is less. 
 
VARIATION IN SPEED 
The simulation results are shown in the form of graph 
which is generated with the help of NS-2.Graph(10-
18) shown comparison between the two protocols 
(AODV & DSDV) By varying speed on the basis of 
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the above mentioned metrics for different –different 
no.of nodes(10,30,50). 
 
PACKET-DELIVERY FRACTION VS SPEED 
Graph (10,11,12) shows a comparison b/w PDF & 
Speed for two routing protocols.As speed increase 
PDF For DSDV Decrease while AODV Try to 
maintain PDF as a constant but there are a little bit 
variation with PDF In AODV.If we compare the PDF 
b/w AODV & DSDV ,PDF of AODV is Always 
higher than DSDV because when the N/W load 
Increased ,more node requires for transmission.This 
is not easily possible in case of DSDV,because 
DSDV is a Table Driven Protocol.AODV is a on 
demand protocol so its PDF is higher than DSDV. 
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CONCLUSION 
 
This paper discusses the performance comparison of 
proactive (DSDV) &Reactive(AODV) Adhoc 
network Routing Protocols Based on simulation 
Results with the network Simulator(NS-2).Different 
types of metrics are used for the performance 
comparison of protocols.In simulation once we vary 
pause time at this time speed constant. Graph (1-9) it 
is observed that  
 
* PDF For AODV is higher than DSDV.  
* Delay of AODV Is higher than DSDV 
* Packet loss of AODV is less than DSDV.  
 
For better performance of protocols, PDF must be 
large, while delay packet loss must be minimum. 
Here AODV ppt is higher packet  loss is minimum 
but delay is higher than DSDV. So overall 
performance of AODV is better than DSDV.Again in 
simulation , we vary speed while pause time is 
constant .Effect of the variation in speed shown by 
the graph (10 – 18) . In graph it is clearly observed:  
 
* PDF For AODV is higher than DSDV. 
* Packet loss of AODV is less as compare to DSDV. 
* Delay of AODV Is higher than DSDV. 
 
Aodv has a large PDF, less packet loss and large 
delay as compare to DSDV. 
So we can say overall performance of AODV is 
better than DSDV. 
From the above discussion we conclude that  
1) With variation in pause time , performance 
of AODV is better than DSDV on the basis of pre-
described matrices  
2) With variation in speed , again performance 
of AODV is better than DSDV. 
For large wireless network performance of AODV is 
much better than DSDV.For small wireless network 
performance of AODV & DSDV is approximate 
same. 
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