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Abstract — a Mobile Ad-Hoc Network (MANET) is a collection 

of wireless mobile nodes forming a temporary network without 

using any centralized access point & infrastructure. An ad-hoc 

network is an accumulation of wireless nodes forming a 

provisional network without any established infrastructure. A 

mobile ad hoc network (MANET) is a collection of wireless 

mobile nodes communicating with each Other using multi hope 

wireless. One of the main challenges of MANET is the design of 

robust routing algorithms that Adapt to the frequent and 

randomly changing network topology. To establish a data 

transmission between two nodes, multiple hops are required due 

to the limited transmission range. Mobility of the nodes makes 

the situation even more complicated. A variety of routing 

protocols have been proposed And several of them have been 

extensively simulated or implemented as well. Bandwidth and 

power constraints are the main concerns in current wireless 

networks because multihop ad hoc mobile wireless networks rely 

on each node in the network to act as a router. This dependency 

places bandwidth, power, and computation demands on mobile 

hosts which must be taken into account when choosing the best 

routing protocols.  In this project, we compare and evaluate the 

performance metrics of the routing protocols. The performance 

differentials are analyzed using varying network load, nodes 

mobility and network area. Based on the observations, we make 

recommendations about how the performance of either protocol 

can be improved. 
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I.  INTRODUCTION 

n this age of technology wireless networking is an emerging 

technology which allows users to access information and 

services electronically, regardless of their position. MANET 

stands for “Mobile Ad Hoc Network”, which allows 

establishing communication between different nodes using 

different routing protocols. Wireless networks can be 

categories in two types:-  

(A.) Infrastructured networks-: In this type of network a 

complete infrastructure exists. It consists of a network with 

fixed and wired gateways. Mobile nodes communicate with 

the base station within its communication radius. The mobile 

units can move geographically while it is communicating, but 

the base stations are fixed. When it goes out of range of a base 

station, it connects with new base station and starts 

communicating through it. This is called handoff. In this type 

of networks all base stations are interconnected. 

(B.) Infrastructureless (Ad Hoc) networks-: It is very different 

from infrastructure networks, in ad hoc networks all nodes are 

mobile and can be connected dynamically in an arbitrary 

manner. All nodes of these networks behave as routers and 

take part in route discovery and route maintenance to other 

nodes in the network. In ad hoc network there is no concept of 

base station, here each mobile unit works as a router. 

An ad hoc network typically refers to any set of networks 

where all devices have equal status on a network and are free 

to associate with any other ad hoc network device in link 

range. 

If a mobile unit crosses the current network area then it start 

communicating to its new neighbor mobile units and becomes 

as a router to the new network. The decentralized nature of 

wireless ad hoc networks makes them suitable for a variety of 

applications where central nodes can't be relied on and may 

improve the scalability of networks compared to wireless 

managed networks, though theoretical and practical limits to 

the overall capacity of such networks have been identified. 

[2] Ad Hoc networks are very useful in emergency search-

and-rescue operations, meetings or conventions in which 

persons wish to quickly share information, and data 

acquisition operations in inhospitable terrain. There are 

several routing protocols being used for Ad Hoc networks like 

DSDV, DSR, and AODV etc. 

These Ad Hoc routing protocols can be divided into two 

categories: 

1. Table-driven routing protocols. 

 These protocols completely depend on routing table. 

Consistent and up-to-date routing information to all nodes is 

maintained at each node. 

2. On-Demand routing protocols. 

In On-Demand routing protocols, the routes are created as and 

when required. When a source wants to send to a destination, 
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it invokes the route discovery mechanisms to find the path to 

the destination. In recent years, a variety of new routing 

protocols targeted specifically at this environment have been 

developed. There are four multi-hop wireless ad hoc network 

routing protocols that cover a range of design choices: 

Destination-Sequenced Distance-Vector (DSDV), Dynamic 

Source Routing (DSR), Ad Hoc On-Demand Distance Vector 

Routing (AODV). While DSDV is a table-driven routing 

protocol, DSR, AODV, fall under the On-demand routing 

protocols category. 

The rest of the paper is organized as follows. The remainder of 

this paper is organized as follows. Section II Discusses 

AODV, DSDV and DSR routing protocols. Section III 

describes the simulation using NS-2.35. Section IV discusses 

the simulation results of the three routing protocols to evaluate 

the performance metrics differentials are analyzed using 

varying network load, mobility and network size. Finally, we 

conclude our paper is Section V and then last discuss the 

Future Scope is Section VI. 

II.  ROUTING PROTOCOLS 

A. Destination-Sequenced Distance-Vector (DSDV) 
DSDV is a proactive routing protocol based on the 

Bellman-Ford shortest path algorithm. Each mobile node 

maintains a routing table in which all the possible 

destinations and the number of hops to them in the 

network are stored. The entries in the table may change 

very rapidly so the advertisements might be made quite 

often. 

Every mobile station maintains a routing table that keeps 

all available destinations, the number of hops to the 

destination and the concurrent sequence number assigned 

by the destination node. The sequence number is used to 

distinguish musty routes from new ones and thus avoid the 

formation of loops [7]. The stations periodically transmit 

their routing tables to their immediate neighbors. A station 

also transmits its routing table if a significant change has 

occurred in its table from the last update sent. So, the 

update is both time-driven and event-driven. The routing 

table updates can be sent in two ways: - (1) full dump & 

(2) an incremental update. A full dump sends the full 

routing table to the neighbors and could span many packets 

whereas in an incremental update only those entries from 

the routing table are sent that has a metric change since the 

last update and it must fit in a packet. If there is space in 

the incremental update packets then those entries may be 

included whose sequence number has changed. When the 

network is stable, incremental updates are sent to avert 

extra traffic and full dump are relatively infrequent. In a 

fast-changing network environment, incremental packets 

can grow big so full dumps will be more frequent[13]. 

 

B. Ad Hoc on-demand distance vector (AODV) 

AODV was proposed to standardization by the RFC 3561 

in July 2003. It was designed by the people who designed 

DSDV. AODV is a distance vector routing protocol, it 

means routing decisions will be taken depending on the 

number of hops to destination. The main quality of this 

network is to support both multicast and unicast routing. 

The AODV algorithm is inspired from the Bellman-Ford’s 

shortest path algorithm like DSDV. The principal change 

is On Demand. The node remains silent while it does not 

have data to send. Then, if the upper layer is requesting a 

route for a packet, a “ROUTE REQUEST” packet goes to 

the direct neighborhood. If a neighbor has a route 

corresponding to the request, a packet “ROUTE REPLY” 

will be acknowledged. This packet is like a “path 

discovery token” answer [13]. Otherwise, each neighbor 

will forward the “ROUTE REQUEST” to their own 

neighborhood, except for the originator and increment the 

hop value in the packet data. They also use this packet for 

building a reverse route entry (to the originator). This 

process goes on until a route has been found. Another part 

of this algorithm is the route maintenance. While a 

neighbor is no longer available, if it was a hop for a route, 

this route is not valid anymore. AODV uses “HELLO” 

packets on a regular interval to check if they are active 

neighbors. Active neighbors are those, who have been used 

during a previous route discovery process. If there is no 

response to the “HELLO” packet sent to a node, then, the 

originator deletes all associated routes in its routing table. 

“HELLO” packets are nothing but similar to ping requests. 

While transmitting, if a link is broken (a station did not 

receive acknowledgment from the layer 2), a “ROUTE 

ERROR” packet is delivered to all previous forwarders 

and to the sender of the packet.  

 

C. Dynamic Source Routing (DSR) 

DSR [4] uses source routing. i.e., the sender knows the 

complete hop -by-hop route to the destination. These 

routes are stored in route cache. The data packets carry 

the source route in the packet header. When a node in 

network tries to send a data packet to a destination for 

which it does not know the route, it uses a route 

discovery process to determine such a route. Route 

discovery works by flooding route request (RREQ) 

packets. Each node receiving an RREQ rebroadcasts it, 

unless it is the destination or it has a route to the 

destination in its route cache. Such a node replies to the 

RREQ with a route reply (RREP) packet i.e. routed back 

to the original source. RREQ and RREP packets are also 

source routed. The RREQ records the path and traverse 

across the network. The RREP routes itself back to the 

source by traversing this path backward. The route 

carried back by the RREP packets is cached (stored) at 

the source for future use. If any link on a source route is 

broken, the source node is notified using a route error 

(RERR) packet. The source removes any route using this 

link from its cache. A new route discovery process must 

be initiated by the source if this route is still needed. 

DSR makes very aggressive use of source routing and 

route caching. 

III.SIMULATION PROCESS PERFORMED BY NS-2.35 
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The NS-2.35 is a discrete event driven simulator developed at 

UC Berkeley. NS-2.35 is very useful for designing new 

protocols, comparing different protocols and traffic analysis. It 

is an object oriented simulation written in C++, with an OTcl 

interpreter as a frontend. Simulation of protocols is performed 

on Linux operating system using NS-2.35.We have different 

simulations run in all over. The simulation steps are shown in 

the below Figure: 1 Block Diagram of Simulation Process 

 
A. Simulation Steps 

Step1: Scenarios are generated using setdest utility mentioned 

above which uses random path mobility model. Here in this 

simulation 10 scenarios are generated varying maximum 

number of connections and varying packet sending rate. 

Example to generate scenario is given as: 

               Setdest -v1 -n 50 - p5 - m 4 -t 100 -x 1500 -y 800 > 

scene5 

Where -v : version 1 or 2 , -n: number of nodes , -p : pause 

time , -m : maximum speed , -x and - y : area of simulation, -t 

: simulation time , scene-5-5 : output file. 

Step2: Traffic pattern is generated using cbrgen.tcl file given 

in indep utilities. In this simulation only one traffic pattern is 

generated using following method: 

ns cbrgen.tcl - type cbr -nn 50 - seed 1- mc 10 - rate 0.25 

Where - type: type of traffic cbr or tcp, - nn: number of nodes, 

- seed: seed value, -mc: maximum connection sources, -rate: 

rate of sending packets. 

Step3: After generating traffic patterns and scenarios a tcl 

script is written for the generation of the trace files. These 

created traffic patterns and scenarios are fed in to tcl script and 

then executed. On execution of tcl script trace files are 

generated. In this simulation three protocols namely AODV, 

DSDV and DSR are used to generate trace files which are 

saved with the extension *.tr which are old trace file formats. 

There are two trace file formats available one is old trace file 

format and other is new trace file format. With generation of 

trace file a *.nam file is also generated which shows animation 

of the moving nodes and routing of packets. Routing of 

packets and movement of nodes can be easily depicted by 

*.nam files. 

Step4: When trace files are generated then it is needed to 

analyse. To analyse files awk or perl scripts are written 

according to performance metrics which are used in 

performance analysis. This simulation is performed to 

evaluate the performance based on 4 metrics namely Packet 

delivery ratio, Routing Overhead, Received packets and 

Average and to end delay. So two awk files are used for this 

simulation. 

Step5: After the analysis of trace files obtained results are 

stored in a text file or excel file then presented by the graphs 

using Xgraph utility of NS-2.35. 

B. Performance Metrics 

Performance evaluation of routing protocols is done using the 

following performance metrics- 

1. Normalized routing overhead- The ratio of the total 

packet size of control packets (include RREQ, RREP, 

RERR and Hello) to the total packet size of data 

packets delivered to the destinations. For the control 

packets sent over multiple hops, each single hop is 

counted as one transmission. To preserve fairness, we 

are using the size of RREQ packets instead of the 

number of RREQ packets, because the NCPR 

protocols include a neighbor list in the RREQ packet 

and its size is bigger than that of the original AODV. 

2. Received packets- Number of received packets gives 

the qualitative analysis of the reliability of the 

network. 

3. Packet delivery ratio- The ratio of the number of data 

packets successfully received by the CBR 

destinations to the number of data packets sent by the 

CBR sources. 

4. Average end-to-end delay- The average delay of 

successfully delivered CBR packets from source to 

destination node. It includes all possible delays from 

the CBR sources to destinations. 

The detailed simulation parameters are shown in Table.1- 

 
 

IV.SIMULATION RESULT AND ANALYSIS 

(A.) Results for above mentioned simulations are presented 

here with help of graphs using NS-2.35. Graphs are generated 

to evaluate the performance metrics of the routing protocols. 

There are four graphs generated for each network load, 

mobility and network size using performance metrics packet 

delivery ratio, Average delay, Packet Received and Routing 

overhead.  

1) (1.) After, all evaluation and results, this research has shown a 

beam towards the protocol selection on the basis of the 

performance. As far as packet receiving is concerned below 

graph has been prepared to justify the best suitable routing 

protocol. 

And it’s apparent that AODV is performing well compare to 

other protocols. AODV is on peak (Number of packets 
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received is maximum) when number of nodes is less, then it 

starts thrashing, it takes a hike as number of nodes gets 

increasing. As number of nodes involves more the 

performance graph goes down. On the other hand DSDV  

performs well when number of nodes is less, as nodes 

increases graph goes down, same happens with DSR also but 

packet received ratio thrashing is not fast  as DSDV. Here 

AODV shows advantage over other protocols because, it 

keeps silent when there is no data to send.  

 
Figure.2 Number of Packet Received with varied number of 

nodes. 

 

(2.) From the below Figure.3, it is apparent that DSDV is 

doing more delay. On the other hand DSR is doing less delay. 

All three protocols performs consistent till number of nodes is 

less, after that DSDV gives poor result as nodes increases, on 

the other hand AODV is almost constant with little up and 

down in its graph, and its END-To-END delay is higher when 

number of nodes reaches to its optimum. 

 
Figure.3 Average End To End Delay with varied number of 

nodes. 

(3.) Routing overhead means total packet missed by the 

destination node. So here from the graph DSR & AODV is 

having more Routing Overhead compared to DSDV. AODV 

& DSR is giving a zigzag figure.4 in below graph, till number 

of nodes are less, AODV & DSDV is almost constant, as 

number of nodes increases, its routing overhead slightly 

increases. We can also justify here that DSDV is more reliable 

compare to other two.   

 

 
Figure.4 Normalized Routing Overhead with varied number of 

nodes. 

 

(4.) Packet delivery ratio is a ratio of total packet sent over the 

total packet received. Here from the figure.5 in below graph 

DSDV is having less Packet delivery ratio compare to other 

two, as number of nodes increases with little numbers the 

behavior of DSDV changes dramatically, AODV’s 

performance is good compare to other two. DSDV is optimum 

at 20 nodes where packet delivery ratio is higher than other 

two, it means the total routing over heading and packet loss is 

less at 20 nodes in case of DSDV. When number of nodes 

crosses increases both DSDV and DSR behaves almost same 

and its packet delivery ratio is almost constant till 50 nodes. 

 
Figure.5 Packet Delivery Ratio with varied number of nodes 

 

(B.) Xgraph utility of ns-2. 

1) The below figure is generated by the XGraph of 

AODV routing protocol & the number of node is 10, 

20, 30, 40, 50.  This graph is showing the overall 

performance of AODV routing protocol. 
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Figure.6 XGraph Of AODV 

 

(2.) The below graph has been generated by the XGraph 

of DSDV routing protocol & the total number of 

node is 10, 20, 30, 40,50. This graph is showing the 

overall performance of the DSDV routing protocol. 

 

 

 
Figure.7 XGraph Of DSDV 

 

(3.) The below figure is generated by the XGraph of DSR 

routing protocol & the number of node is 10, 20, 30, 

40,50. This graph is showing the overall performance 

of DSR routing protocol. 

 

 

 
Figure.8 XGraph Of DSR 

 

V.CONCLUSION 

In this project, a performance comparison of three different 

mobile ad-hoc routing protocols (AODV, DSR, DSDV) was 

presented as a function of network and area size. Different 

kinds of protocols are included in this comparison. Scalability 

is a very important factor for mobile ad-hoc network 

protocols, as it determines if a protocol will function or fail 

when the number of mobile users increases. However, there 

are still very few papers published in this subject area. We 

assume this might be due to the huge amount of system 

resources and processing power such a large scale simulation 

requires. 

However, the simulation speed was still slow and we were 

only able to perform a single run per scenario in the context of 

this project. 

As a result of our studies, it can be said that DSDV has 

performed very poor in larger networks, as it shows extreme 

high delays and delivers less than 30% of all packets in a 

network of 50 nodes. 
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The performance of DSR is good if we talk about END-To-

End delay. 

On the other hand AODV is performing well in all aspects. 

 

 

 

VI. FUTURE WORK 

As already been discussed about various parameters, which 

affect the performance and reliability of routing. In the next 

phase, energy parameter to be included. Nodes which are 

participating as the intermediate nodes between source and 

destination are bound to lose their energy very quickly as 

compared to non participating nodes. As a result of which, the 

participating nodes have shorter life span, which may lead to 

situation in which there are chances of these nodes being fully 

exhausted, so much that they can node take further 

participation as the intermediate nodes. 

To avoid such situation, calculating the energy gradient of 

each node that are actively participating in the route discovery 

and data transmission, their life span can be approximated. 

According to the application and flexibility of the network, 

minimum threshold of energy for nodes is set. When the 

node's energy reaches critical threshold level, the preceding 

node stops transmitting data via exhausting node. Meanwhile 

the exhausting node gains it's energy back to an acceptable 

level, the preceding node looks for the alternate path towards 

destination. Using this approach not only maintains reliability 

and continuity of the network, but also make sure that nodes 

maintain their energy levels to a minimum threshold from 

which they can recover. This is very important for 

maintenance of node's health as well as for the continuity of 

data transmission. 
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